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Welcome to IMBC2010 

 

Dear colleagues and friends, 

 

As Chinese marine biologists, it is our great honor and pleasure to hold the 9th International Marine 

Biotechnology Conference (IMBC2010) in Qingdao. Especially, it is also a joyful moment as it is the first time 

in China for hosting such an important conference in marine biotechnology. 

The first International Marine Biotechnology Conference (IMBC89) was held in 1989 in Tokyo, during 

which late Prof. C. K. Tseng, the founder of Chinese marine biotechnology, was invited by President Prof. 

Shigetoh Miyachi, and delivered a keynote lecture introducing the progress in marine biotechnology of China in 

the past 50 years. From then on, Chinese scientists have been playing active roles in participating in all IMBCs 

activities, including IMBC91 in USA, IMBC94 in Norway, IMBC97 in Italy, IMBC2000 in Australia, 

IMBC2003 in Japan, IMBC2005 in Canada, and IMBC2007 in Israel. China, as a member of this international 

community, her involvement in this course produced positive and fruitful outcomes increasingly for marine 

scientists, entrepreneurs, and policy-makers in the world. 

It is important to realize that modern marine biotechnology is being undergone fast development with 

exciting achievements in biochemistry, genetics, genomics, aquaculture, bioenergy, and other related fields. 

Proposed by late Prof. C. K. Tseng and other senior scientists, marine biotechnology has become an important 

section of National High Technology Research and Development Program of China since 1996, during which a 

series of great research achievements has been made, presenting the world a growing past, flourishing present, 

and promising future in marine biotechnology by Chinese colleagues. 

Qingdao, a beautiful beach city surrounded by waters and mountains at the Shandong Peninsula, is one of 

the China's earliest opening-to-the-world cities. With more than one-century history of development and recent 

national strategy of developing "Blue Economy" in coastal regions, Qingdao is an excellent tourist city in China, 

one of China's most economically dynamic cities, the host city for the 29th Olympic, and a marine research 

center. 

We hope that the IMBC2010 will contribute to the world in the advancement of marine biotechnology, and 

believe that the cooperation and friendship will be further promoted among people of the world.  

 

Sincerely yours,  

  

 

Jianhai Xiang                                       

Co-chair, National Organizing Committee                

President, Chinese Society for Oceanology and 

Limnology   

Professor at Institute of Oceanology, CAS 

Anlong Xu   

Co-chair, National Organizing Committee           

Vice President and Professor at Sun Yat-Sen 

University  
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DEVELOPMENT OF TRANSGENIC FISH IN CHINA 

 

Zuoyan Zhu, Yaping Wang, Wei Hu, Yonghua Sun 

 

State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of 

Sciences, Wuhan 430072, China 

zyzhu@ihb.ac.cn  

 

In China, although transgenic fish emerged more than 25 years ago, it has not been officially approved and 

commercialized for human consumption. Since freshwater fishery is of great importance to the fisheries industry 

of China, transgenic trials have been mainly conducted in freshwater fish species, particularly in common carp. 

Under field trial, ―all-fish‖ growth hormone (gh) transgenic common carp gained growth rates 40% higher and 

food conversion efficiency 18% higher than their non-transgenic siblings. The potential ecological risk of 

―all-fish‖ gh-transgenic common carp has been studied in an artificially constructed lake of 6.7 hectares, with 

particular emphasis on the study of population fitness. Preliminary results showed that ―all-fish‖ gh transgenic 

common carp has reduced population fitness in field environment, which provides new evidence for the 

ecological safety of transgenic fish in natural ecosystem. Nevertheless, sterile transgenic triploids were generated 

by reproductive crossing between transgenic diploids and tetraploids. Scientifically speaking, transgenic triploid 

common carp of sterility is already suitable for commercialization in the market. To establish a generally 

applicable strategy in generating sterile transgenic fish, we utilized antisense RNA transgenesis approach by 

using GnRH as the target gene and fortunately antisense-GnRH transgenic fish showed to be infertile. Further 

studies are wanted, either to restore the fertility of the sterile transgenic fish, or to obtain transgenic fish with 

inducible sterility. Obviously, other than growth acceleration by gh-transgenesis, alteration of other 

economically important traits should also be of interest to us, while this relies on the characterization of the 

corresponding genes from different fish species. Recently, several institutions in China successively launched the 

genome projects of common carp and grass carp, which will provide a tremendously valuable platform for 

identification of new genes and production of new strains of transgenic fish. 

mailto:zyzhu@ihb.ac.cn
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INNATE IMMUNITY IN AQUATIC INVERTEBRATES; MELANIZATION AND 

HEMATOPOIESIS IN INVERTEBRATES 

 

Kenneth Söderhäll 

 

Department of Comparative Physiology, Uppsala University, Norbyvägen 18 A,752 36 Uppsala, Sweden 

Kenneth.Soderhall@ebc.uu.se 

 

Melanization is a reaction which is present in most organisms and is important for skin and fur coloration in 

mammals, retina( eye) development, brain diseases, cancer tumours and browning of fruits and plants. Therefore 

melanization is en evolutionary ancient reaction and it is only in invertebrates this reaction mechanism has been 

deciphered in detail, first in crayfish and Bombyx mori and later in the insects Tenebrio and Manduca. Since the 

blood cells carry the melanization components ( the prophenoloxidase activating system ) we have also focussed 

on the synthesis of blood cells in crustaceans and we have recently found several new factors involved in the 

synthesis of new blood cells. One is an cytokine which we named astakine and is similar to prokineticins and is 

present in many invertebrate groups. Recent we found that this cytokine is circadian rythm regulated and 

accordingly also blood cell synthesis and resistance to pathogens. As a consequence immune defence varies over 

a day and experiments with challenge of pathogens should be performed on the same time of day. 

 

Cerenius,L. Kawabata,S.Lee,B.L. Nonaka,M and Söderhäll,K. Trends in Biochemical Sciences (PMID 

20541942) 

Watthansurorot,A,Söderhäll,K. Jiravanichpaisal,P, and Söderhäll,I.2010. Cell Molecular Life Science ( PMID 

20652616) 

Lin,X. Novotny,M. Söderhäll,K. and Söderhäll,I. 2010.J.Biological Chemistry 285: 28577-28586. 

 

mailto:Kenneth.Soderhall@ebc.uu.se
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GENOMIC STRUCTURAL AND FUNCTIONAL ANALYSES OF PUFFERFISH 

 

Shugo Watabe 

 

Laboratory of Marine Biochemistry, Graduate School of Agriculture and Life Sciences, The University of Tokyo, 

Bunkyo, Tokyo 113-8657, Japan 

awatabe@mail.ecc.u-tokyo.ac.jp  

 

The pufferfish, torafugu Takifugu rubripes, is one of the most popular marine fish cultured in Japan. Apart from 

its commercial importance, torafugu has been introduced as a genome model due to its compact size containing 

approximately the same number of genes as that of human. Actually, retaining a gene repertoire similar to 

human, the torafugu genome size is about 400 Mb which is about eight times smaller than that of human. The 

torafugu genome thus contains small sizes of introns and intergenic regions and is therefore ideal for 

comparative genomics as well as for evolutionary biology research. Thus the total genome of torafugu was 

analyzed and its database was released publicly as the second example of a vertebrate after human. 

Myosin is the major protein in skeletal muscles and various myosin isoforms with different physiological and 

biochemical properties are expressed in different species, tissues and developmental stages. Myosin consists of 

two heavy chains (MYHs) of about 200kDa and four light chains of about 20kDa, among which the former 

subunit is the most functional with a high structural variety. Although the sarcomeric (skeletal and cardiac) 

MYH gene (MYH) is highly conserved through the evolution, it forms multiple gene family and human genome 

contains 10 MYHs. 

Recently, we analyzed comprehensively sarcomeric MYHs of torafugu by in silico analysis on the total genome 

database of torafugu, revealing that torafugu genome contained at least 21 sarcomeric MYHs, almost twice as 

many as in human. Skeletal muscle is composed of fast and slow ones. Syntenic analysis revealed that torafugu 

fast skeletal MYHs are distributed across 5 genomic regions, three of which form clusters. Interestingly, while 

human fast skeletal MYHs form one cluster, its syntenic region in torafugu is duplicated, although each locus 

contains only a single MYH in torafugu. The genomic structural analysis of torafugu MYHs together with 

phylogenetic analysis suggested a divergent evolutionary lineage of fish and tetrapod MYHs. 

Skeletal muscle growth in fish is achieved through distinct phases of fiber recruitment by hyperplasia and 

increase in fiber volumes by hypertrophy. Seven sarcomeric MYHs were found to be transcribed in adult 

torafugu muscles. Three MYHs, fast-type MYHM86-1, slow-type MYHM8248 and slow/cardiac-type MYHM880, were 

expressed exclusively in fast, slow and cardiac muscles, respectively. On the other hand, the transcripts of 

fast-type MYHM2528-1 and MYHM1034 were found in both fast and slow muscles. These results were supported by 

in situ hybridization using specific RNA probes, where the transcripts of fast-type MYHM2528-1 were expressed in 

fast fibers with small diameters as well as in fibers of superficial slow muscle with large diameters adjacent to 

fast muscle. Thus fast-type MYHM2528-1 is thought to be involved in fiber generation by mosaic hyperplasia. 

Interestingly, the transcripts of fast-type MYHM2528-1 were also expressed distinctly in fibers at the dorsal and 

ventral extremes in larval myotome, suggesting its involvement in the second phase of muscle growth known as 

stratified hyperplasia. 

With a marked distinction of muscle growth phases and functional specialization of members of MYH family 

together with availability of total genome database, torafugu is considered to be an ideal animal for studying the 

mechanisms underlying embryonic and post embryonic muscle growth. 

mailto:awatabe@mail.ecc.u-tokyo.ac.jp
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THE –OMICS OF AQUACULTURE 

 

Bernard M Degnan 

 

University of Queensland, Brisbane, Australia, b.degnan@uq.edu.au  

 

As inexpensive next and next-next generation DNA sequencing technologies become available to an 

increasingly wider sector of marine science and aquaculture communities, there is a real challenge for scientists 

to devise research programs that maximally use of these data for specific biological problems. This quest sits at 

the heart of the next decade‘s pursuits to integrate high-throughput genomics and proteomics into aquaculture 

research and development. As most aquaculture species fall under the umbrella of ‗non-model organisms‘ with a 

very limited experimental genetic armory (compared to models such as Drosophila and mouse), the field of 

aquaculture as a whole has been slow to feel the full impact and promise of the ‗post-genomics‘ era. 

Next-generation technologies now allow aquaculture researchers to transcend these limitations, thereby having 

the potential radically transform the field. The question becomes how to translate millions of DNA sequence 

reads into efficient, sustainable and environmentally-benign aquaculture production systems and practices. 

Here I present case studies that seek to address specific production issues in a number of invertebrate 

aquaculture industries. These examples, drawn from research at The University of Queensland, typically employ 

a combination of functional and comparative genomic and proteomic approaches. Specifically, I will present 

how basic research into (i) the genomics of shell production, colouration and patterning in crustaceans and 

molluscs [1,2] informs lobster fisheries and pearl industries, (ii) the functional genomics and proteomics of 

growth and reproduction in abalone and shrimp are identifying conserved and species-specific genes critical to 

core production issues [e.g. 3], and (iii) the genomics of the tropical sponge Amphimedon queenslandica [e.g. 

4,5] has the potential to inform a range of pursuits including pharming of sponge bioactives, biomineralization 

and modeling stem cell-based regeneration. These studies illustrate how we can glean insight into the genetic 

basis of specific biological processes and how these insights in turn provide foundations for the development of 

genome-informed practices and technologies. 

 

[1] Jackson, D.J., McDougall, C.L, Woodcroft, B.J., Moase P., Rose, R. et al. 2010. Parallel evolution of nacre 

building gene sets in molluscs. Mol Biol Evol 27:591-608. 

[2] Wade, N.W., Tollenaere, A., Hall, M.R., Degnan, B.M. 2009. Evolution of a novel carotenoid binding protein 

responsible for crustacean shell color. Mol Biol Evol 26:1851–1864. 

[3] Callaghan, T.R., Degnan, B.M., Sellars, M.J. 2010. Expression of sex and reproduction related genes in 

Marsupenaeus japonicus. Mar Biotech (in press) 

[4] Srivastava, M., Simakov, O., Chapman, J., Fahey, B., Gauthier, M.E.A. et al. 2010. The Amphimedon 

queenslandica genome and the evolution of animal complexity. Nature (in press) 

[5] Degnan, B.M., Adamska, M., Craigie, A., Degnan, S.M., Fahey, B. et al. 2009. The demosponge 

Amphimedon queenslandica: reconstructing the ancestral metazoan genome and deciphering the origin of animal 

multicellularity. In Emerging Model Organisms: A Laboratory Manual, Volume 1. Cold Spring Harbor 

Laboratory Press, New York, pp 139-166.  

mailto:b.degnan@uq.edu.au
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BIOMEDICAL APPLICATIONS OF MARINE BIOPRODUCTS: HAVE WE 

FINALLY REALIZED THE “POTENTIAL”? 

 

Shirley A. Pomponi, Ph.D. 

 

Harbor Branch Oceanographic Institute, Florida Atlantic University, 5600 U.S. 1 North, Fort Pierce, Florida 

34946 USA 

 

Oceans and human health… 

 

The biomedical potential of marine biotechnology that was predicted in the last decade of the 20
th

 century has 

been realized in the first decade of the 21
st
 century. Two new, marine-derived drugs are now clinically available: 

an analgesic (Prialt®) from a fish-eating snail and a cancer drug (Yondelis®) from a mangrove tunicate.     

Enzymes from hydrothermal vent microbes are routinely used in PCR reactions in biomedical research, and 

marine-derived molecular probes are helping us understand the molecular basis of disease processes. Rapid 

diagnostic tools have been developed to monitor toxins in the environment and in seafood.  There are both 

significant challenges and opportunities in marine biotechnology research and development in the coming 

decades.  Among the challenges we face are threats to biodiverse ecosystems, such as coral reefs and 

mangroves, which will certainly result in the loss of marine organisms that are the source of chemicals with 

disease-fighting properties. Balancing competing uses of marine resources is a major goal of coastal and marine 

spatial planning efforts that are underway in many countries.  But the challenges present many opportunities for 

marine biotechnology research and development, such as: the application of bioprocess engineering to develop 

sustainable production methods for marine-derived biochemicals; the development of novel marine models to 

study the molecular basis of poorly understood human disease processes; the development of biochemical 

sensors to monitor human and environmental health indicators in the marine environment; and the application of 

marine biotechnology to restoration of endangered habitats and fisheries. Non-conventional collaborations and 

interdisciplinary approaches in marine biotechnology research and development are likely to result in innovative 

and transformative technologies in the next decade. 

 

Sponge genome 

 

 

 

Get first chapter of Priscilla‘s thesis 

Calyculins  -- protein dephosphorylation 

Swinholide a 

Okadaic acid 
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BIOLOGICAL AND MINERAL RESOURCES OF THE  

DEEP SEA: CHALLENGES AND SOLUTIONS 

 

Werner E.G. Müller 

 

Institute for Physiological Chemistry, Johannes Gutenberg University, Medical School, Duesbergweg 6, 

D-55099 Mainz; Germany. Tel.: +49-6131-39-25910; Fax: +49-6131-39-25243.  

E-mail: wmueller@uni-mainz.de ; 

http://www.uni-mainz.de/FB/Medizin/PhysiolChemie/physiol/molekular/molekular_startseite.htm 

 

The deep sea is rich in minerals/biominerals, very suitable for the use in biotechnology and biomedicine. The 

sustainable exploitation of those resources can only be accomplished by application of modern cell biological 

and molecular biological technologies. Especially two successful examples will be discussed: bio-silica and 

deep sea (bio)minerals.  

Bio-silica: While most forms of multicellular life have developed a calcium-based skeleton, a few specialized 

organisms complement their bodyplan with silica. However, of all recent animals only sponges (phylum Porifera) 

are able to polymerize silica enzymatically in order to generate massive siliceous skeletal elements (spicules) 

during a unique reaction, at ambient temperature and pressure. During this biomineralization process (i.e., 

biosilicification) hydrated, amorphous silica is deposited within highly specialized sponge cells, ultimately 

resulting in structures that range in size from micrometers to meters. Spicules lend structural stability to the 

sponge body, deter predators, and transmit light similar to optic fibers.  

This peculiar phenomenon has been comprehensively studied in recent years and in several approaches. The 

molecular background was explored to create tools that might be employed for novel bioinspired 

biotechnological and biomedical applications. Thus, it was discovered that spiculogenesis is mediated by the 

enzyme silicatein and starts intracellularly. The resulting silica nanoparticles fuse and subsequently form 

concentric, lamellar layers around a central protein filament, consisting of silicatein and the scaffold protein 

silintaphin-1. Once the growing spicule is extruded into the extracellular space it obtains final size and shape. 

Again, this process is mediated by silicatein and silintaphin-1, in combination with other molecules such as 

galectin and collagen.  

The molecular toolbox generated so far allows the fabrication of novel micro- and nanostructured composites, 

contributing to the economical and sustainable synthesis of biomaterials with unique characteristics. In this 

context, first bioinspired approaches implement recombinant silicatein and silintaphin-1 for applications in the 

field of biomedicine (biosilica-mediated regeneration of tooth and bone defects) or micro-optics (in vitro 

synthesis of light waveguides) with promising results.  

Deep sea (bio)minerals: In deep-sea minerals, polymetallic nodules and Co-rich crusts are not only formed by 

mineralization but also by biologically driven processes involving microorganisms (biomineralization). Within 

the nodules, free-living and biofilm-forming bacteria provide the matrix for manganese deposition, and in 

Co-rich crusts, coccolithophores represent the dominant organisms that act as bio-seeds for an initial manganese 

deposition. These (bio)minerals are economically valuable: manganese is an important alloying component and 

cobalt forms part of special steels in addition to being used, along with other rare metals, in plasma screens, 

hard-disk magnets and hybrid car motors. Recent progress in our understanding of the participation of the 

organic matrices in the enrichment of these metals might provide the basis for feasibility studies towards 

mailto:wmueller@uni-mainz.de
http://www.uni-mainz.de/FB/Medizin/PhysiolChemie/physiol/molekular/molekular_startseite.htm
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biotechnological applications. 
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PL-07 

MARINE BIOREMEDIATION: THE MICROBIAL RESPONSE TO THE 

DEEPWATER HORIZON INCIDENT 

 

Darrell Jay Grimes 

 

Gulf Coast Research Laboratory, The University of Southern Mississippi U.S.A. 

jay.grimes@usm.edu  

 

On April 20, 2010, the Deepwater Horizon (DH) drill platform exploded, burned and eventually sank off the 

coast of Louisiana. Approximately 4.9 million barrels (205.8 million gallons) of crude oil were released into the 

Gulf of Mexico, until the well head was capped some 87 days later. There is still ongoing debate as to the fate of 

the oil, although it is accepted by most experts that much of the oil remains at depth (ca. 1,500 m). This address 

will review salient features of the DH incident and will discuss several of the papers that have already been 

published, including the recent publications in Science. It will also discuss ongoing research in the author‘s 

laboratory that includes the role of Vibrios in bioremediation of the DH oil, work with oil-dispersant 

microcosms and development of a fluorescence in situ hybridization probe for detection of polycyclic aromatic 

hydrocarbon degradation capability in marine bacteria. 

 

mailto:jay.grimes@usm.edu
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STATE OF THE ART OF BIOSECURITY OF MARICULTURE IN CHINA 

 

Jianhai Xiang 

 

The Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071 

 

Since 1970‘, mariculture in China has gone up steady and rapidly. Now our country is the largest producer of 

aquaculture in the world. Just for shrimp, it is now producing about one million metric tons a year.  Diseases are 

a primary constraint to the growth of the mariculture as well as for other aquatic animals. For example, solely 

the White Spot Syndrom Virus (WSSV) have caused billions‘ RMB loss in the Chinese shrimp industry each 

year.  

A multitude of factors has contributed to the health problems currently faced by aquaculture. One of the most 

effective approaches to disease prevention is implementing biosecurity practices. 

To guaranty the health of the mariculture and also the food safety for the consumers, marine biotechnology for 

diagnosis and disease control, genetic improvement of aquacultural organisms and ecosystem-based 

management have been playing very important roles. Obviously all the knowledge of pathogens biology and 

epidemiology, both physiology and genetics of the shrimp, monitoring and controlling of the aquatic 

environment are essential. This presentation reports the advances in the R & D of the biosecurity for Chinese 

mariculture. The author emphasizes the integrated consideration of the interaction between host, pathogens and 

aquatic environment during biosecurity investigation are very crucial. Within this field, immunology is a key 

element in establishing strategies for the control of diseases in mariculture.  

Two successive National Key Fundamental Projects (973 project), ―The major diseases problem and resistant 

mechanism of the mariculture organisms‖ and ―Fundamental research on the disease occurrence and 

immunological control of the commercially important organisms in mariculture‖,  have been undertaken in 

China since 1999, each project for 5 years. The first project focused on: 1.Epidemiology of the major pathogens 

that causing damage of mariculture organisms; 2.Comparative studies on defense systems of different types of 

host organisms; 3.Genetic basis of resistance of organisms to disease; 4. Influence of aquatic environment to 

hosts and/or pathogens and  5. Control of disease. 

The second project aims at answering key scientific questions arisen from the shrimp and fish mariculture 

activities in China. The major research content include: molecular pathogenesis of WSSV in shrimp, immune 

response mechanism of srimp against pathogen infection, molecular and cellular basis of anti-infection 

immunity of shrimp and their regulation, pricinple and approachs of the application of immune effectors from 

shrimp. The goals of this project are to enhance the knowledge about the disease and disease resistance 

theoretically, to develop critical techniques for diagnosis and immunological control of the prevailing disease 

such as immuno-stimulation of shrimp against WSSV and vaccination approach for aquatic animal‘s vibriosis 

and virus disease. Different omics, including genomics, transcriptomics and proteomics, of the fish and shrimp 

at DNA, RNA or protein levels have been studied since the beginning of this century. This presentation reports 

major advances in these studies.   



 11 

PL-09 

MARINE GENOMICS: THE PROMISING FUTURE 

 

Eric J. Mathur 

 

Molecular Agronomics & Scientific Affairs, U.S.A. 

emathur@sgbiofuels.com  

 

 

 

 

 

 

 

 

The abstract is not available at time of printing. 
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EVOLUTION OF IMMUNE SYSTEMS FOR MARINE ANIMALS: A STORY OF 

EVOLVING MARINE BIOTECHNOLOGY IN CHINA 

 

Anlong Xu
1,*

, Shaochun Yuan
1
, Shengfeng Huang

1
, Shangwu Chen

1 

 
1
State Key Laboratory of Biocontrol, Department of Biochemistry, College of Life Sciences, Sun Yat-sen 

University, 135 Xingangxi Rd, Guangzhou 510275, People's Republic of China 

lssxal@mail.sysu.edu.cn (Anlong Xu) 

 

None of the classical or vertebrate-specific adaptive elements (MHC, TCR, Ig) based immunity have been 

found in cepholochordate, urochordates or Agnathans. This proverbial view raises a question on how do these 

ancestral chordates discriminate between the constituents of the external world and the constituents of "self" and 

how our vertebrate immune system is originated from? With extensive studies on the immune system of 

amphioxus, particularly based on the comparative and functional genomics, we reveal a novel innate immune 

system which seems to be generated by a big bang expansion and somehow reduced in the following evolution 

in the basal chordate amphioxus. First, the germ line–encoded innate receptors that recognize highly conserved 

PAMPs/DAMPs and many of the conserved intracellular signaling components are expanded in amphioxus, 

suggesting the novel recognition strategy and the dynamic signaling network. Second, many genes encoding 

proteins with unusual domain architectures, which often contain both upstream receptor and downstream 

activator domains are uniquely emerged in amphioxus, indicating a potential role for direct connections 

(shortcuts) that bypass usual signal transduction pathways. Third, amphioxus also appears to have developed the 

first-ever oxidative burst-like pathway and the death receptor induced apoptosis pathway. In addition, the 

surprising huge alternative forms of the most innate immune related genes adds a another mechanism to our 

knowledge of receptor expansion. Furthermore, genomic surveys and functional investigations into its 

fundamental immune system reveal that amphioxus already has lymphocyte-like cells and some crucial 

lymphoid signaling genes, as well as the proto-MHC and ancient RAG1/2-like genomic loci, whereas the 

variable receptor created by V(D)J recombination is not present but substituted by the novel immune-type 

receptors, such as VCBP and VCP. In all, amphioxus has a primitive form of adaptive immunity and an 

elaborated innate immunity, and the combination of these two immune systems appears to be unique and 

comparable with vertebrate immunity.  

mailto:lssxal@mail.sysu.edu.cn
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KN-01 

THE ROLE OF AQUACULTURE IN MEDICINAL BIODISCOVERY AND THE 

ROLE OF BIOTECHNOLOGY IN MARINE NATURAL PRODUCT 

AQUACULTURE 

 

Christopher N Battershill 

Australian Institute of Marine Science, PMB 3, Townsville, Q4810, Australia 

 

Biotechnology has underpinned sustainable aquaculture since this industry‘s establishment. From the 

beginnings of selective breeding of fish species to new age probiotic development, aquaculture is a 

biotechnology and uses biotechnology.  Because of this, aquaculture industry now has many options for 

diversification including marine biofuel development, production of functional foods and biomaterials. This 

presentation will focus on a further option – that of new species aquaculture for marine metabolite and fine 

chemical production to supply global annual markets worth over $US600b for pharmaceuticals, $US12b for 

veterinary drugs, agrichemicals $US35b, bio-fouling paints $US70b, enzymes estimated at $US2-4b and fine 

chemicals @$US1,000/mg. The focus will be on how biotechnology can advance this emerging opportunity. 

 

Aquaculture has had a significant role in the sustainable production of marine metabolites that are leads in 

biomedicinal development. It is an option for short and long term sustainable production of hard or uneconomic 

to synthesise molecular scaffolds that have a variety of applications. Novel marine leads have a substantial role 

into the future, with a marine derived compound now regularly being licensed in the pharmaceutical sector. 

Marine natural products have applications in medicine, industry and to the environment. There are now at least 

three marine sourced drugs on the market, Cytarabine (Ara-A,C) from the sponge Cryptotheca crypta, now 

routine for leukaemia and lymphoma patients, Yondelis (Ecteinsacidin A) from the ascidian Ecteinascidia 

turbinata and Eribulin E7389 (Halichodnrin B) from the sponge Lissodendoryx nsp. [1].  The HIV-AIDS drug 

AZT also had its origins in a marine lead and there are over 10 marine compounds currently on the global 

market as biomedicinal tools which are derived directly from marine invertebrates [1]. 

 

Of the 30 or so top global anti-tumour active marine derived compounds currently in late phase clinical trial, 

seven leads have in the past been supplied by aquaculture, and at least two have aquaculture as an ongoing 

method of supply as it is cost effective to do so. Bioproduction performance and cost effectiveness comparisons 

are made of a range of aquaculture protocols associated with production of the anti-tumour actives: 

Halichondrin B and Peluroside A from New Zealand sponges, Salicylihalamide A and Lobotamide A from 

Western Australian sponge and ascidians, Bryostatin I from a US bryozoan, Ecteinascidin from a Mediterranean 

ascidian, and a number of other compounds including anti-inflammatories for skin care products. In-sea 

aquaculture consistently out-competes the cost effectiveness of all other methods including culture in aquaria, 

bioreactors, synthesis, and fermentation. The role of aquaculture as a sustainable, cost effective means for 

marine drug lead production at early phases of development is significantly enhancing the prospects of new 

pharmaceutical industry based on marine biodiscovery. Artificially triggered enhanced yields of target 

compounds based on understanding the mechanisms of biosynthesis and microbial symbiont shared metabolic 

pathways are possible [2,3]. Semi-synthetic innovations based on shifts in biosynthesis of target molecules by 

aquacultured species in response to directed cellular challenge, can provide useful scientific feedback into the 

drug design process. The long term role of aquaculture in global supply of drug precursor molecules for some 

targets can be envisioned and supported by a robust business case. It is predicted that aquaculture utilising 

advanced biotechnology to create novel biotechnological products in a semi-synthetic model of production will 
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become increasingly commonplace. 
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MARINE INVERTEBRATES AND THEIR ASSOCIATED MICROBES AS A 

RESOURCE FOR DRUG DISCOVERY 

 

Russell T. Hill 

 

Institute of Marine and Environmental Technology, University of Maryland Center for Environmental Science, 

Baltimore, MD, USA 

 

Marine microbes are increasingly being targeted as sources of new bioactive compounds.  There are 13 marine 

natural products currently in the clinical pipeline [1], the majority of which are of certain or possible microbial 

origin.  In the past decade, it has become clear that the symbiotic microbes associated with marine 

invertebrates often comprise communities of remarkable diversity, including bacteria not found in other 

environments. Marine sponges and their associated microbial communities are of particular interest because of 

the plethora of novel compounds found in sponges, with over 300 new compounds being reported in 2007 alone 

[2], and the possibility that many of these compounds are produced by symbiotic bacteria rather than by the 

sponges themselves.  Bacterial communities of sponges often include novel actinobacteria, a class of particular 

interest for drug screening because of their outstanding track-record in production of bioactive compounds.  

More than 36 different genera of actinobacteria have now been isolated from sponges by the Hill Laboratory. 

Molecular analyses reveal that additional, highly novel actinobacteria are present in sponges but remain elusive 

to culture-based approaches.  In one case of bacterial production of a sponge-derived bioactive compound, 

manzamine A is produced by an actinomycete Micromonospora sp. strain M42 associated with an Indonesian 

sponge.  On-going fforts to isolate actinobacteria from sponges from the Florida Keys, Madagascar and South 

Africa are providing novel isolates for drug discovery programs.  Microbes isolated from marine invertebrates 

are an important resource for drug discovery.  In cases where promising compounds are isolated from marine 

invertebrates, intensive microbiological and molecular investigation is warranted to investigate whether the 

compounds are of bacterial origin.  This can help to overcome the ―supply problem‖ associated with these 

compounds. 
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Marine Extremophiles: Biotechnology in Extreme Conditions 

 

F. T. Robb
1   

 

Institute of Marine and Environmental Technology, Columbus Center, University of Maryland, and School of 

Medicine, University of Maryland, 

701 E. Pratt St. Baltimore, MD 21202 

 

Abstract 

 

Extremophiles thrive in harsh and exacting physical conditions seemingly prohibitive to life, aided by 

extreme adaptations of their cellular components.   For example, marine hyperthermophiles show 

extraordinary thermal resistance, with optimal growth at temperatures above 90
0
C, whereas marine 

psychrophiles can grow at, or below 0
0
C.  Most hyperthermophiles inhabit undersea hydrothermal vents, 

including a methanogenic archaeon, Methanopyrus kandleri Strain 116 that grows at 130
0
C under elevated 

pressure. Chaperones are an important class of proteins in all organisms, facilitating the correct folding and 

turnover of proteins in stressed and normal conditions. We have used the marine hyperthermophilic archaeon, 

Pyrococcus furiosus as a model to study protein stability and protein folding pathways adapted to high 

temperatures. Properties of these chaperones can be transferred to mesophilic cells to confer thermal resistance.  

In addition to hyperstable enzyme systems that are in development for the biofuels industry, the thermophiles 

possess novel and extremely efficient intracellular solutes that protect the proteins and membranes from heat 

damage, and the psychrophiles have enzymes that are catalytically active under refrigeration, which can be 

extremely useful for lactose digestion in milk products. In addition, membranes of extremophiles may contain 

unique surfactants and fatty acid analogs that can be used in pharmaceutical applications.  
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CONTROLLING REPRODUCTION IN FINFISH AQUACULTURE:  

FROM THE ORGANISM TO THE INDUSTRY AND BACK 

 
Yonathan Zohar 

 

Department of Marine Biotechnology, Institute of Marine and Environmental Technology, University of 

Maryland, Baltimore County, Baltimore, MD, 21202, USA 

zohar@umbc.edu  

 

The control of fish reproduction in aquaculture is essential for the development of an efficient, cost effective 

and intensive industry. Enhancing fertility through the induction of ovulation and spawning is required for 

broodstock management and the predictable production of eggs and fry. Generating sterile fish results in an 

accelerated growth rate, enhances overall performance and alleviates the risk of farmed or genetically-modified 

animals altering wild genetic resources. Because the endocrine reproductive axis is initiated with the brain 

gonadotropin-releasing hormone (GnRH) system, manipulating this system may lead to the induction of both 

spawning in broodstocks and sterility in grow-out stocks. Driven by basic science and biotechnological 

interests, the fish GnRH system has been extensively studied in recent years and fish has become a prime 

vertebrate model for the study of GnRHs. Using a variety of fish models ranging from zebrafish to the 

commercially important salmon, tilapia, seabass and seabream, GnRH multiplicity in fish has been well 

established and our understanding of its functional significance is growing. Since the multiple GnRH neuronal 

systems are established very early in the brain ontogeny, concomitantly with the development of early 

pituitary-gonadal parameters, the use of molecular and endocrine approaches to disrupt the early establishment 

of the GnRH system is investigated as a tool to induce sterility in farmed fish. Years of focused efforts to 

induce ovulation and spawning in farmed fish have culminated in the development of a GnRH-based 

exogenous treatment that has been applied in many commercial hatcheries worldwide. The identification of the 

most reproductively-relevant GnRH forms, the cloning of the GnRH genes and their receptors and their 

mapping in the fish brain, the elucidation of the ontogeny of the GnRH system, the development of a better 

understanding of the regulation of GnRH synthesis and release and the transduction of environmental 

information to molecular pathways controlling reproduction, have opened new avenues for GnRH-based 

spawning induction strategies. Recent studies indicating that the failure of broodstock to ovulate and spawn in 

captivity may be the result of disrupted patterns of GnRH expression and/or release have triggered research on 

the modulation of GnRH gene expression as a means to induce LH release and, in turn, ovulation and spawning. 

Gaining insights into the fish GnRH system has contributed not only to enhancing reproductive efficiency and 

hatchery technologies in aquaculture, but also to advancements arising from the field of marine biotechnology 

that have subsequently influenced reproductive control strategies in all vertebrates, including humans. 
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CHEMISTRY AND CHEMICAL ECOLOGY OF SOUTH CHINA SEA 

OPISTHOBRANCHS AND THEIR DIETARY ORGANISMS 

 

Yue-Wei Guo 

Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Pudong, 201203, Shanghai, P. R. China.  

Email address: ywguo@mail.shcnc.ac.cn  

 

The Opisthobranchs are marine gastropod mollusks, the shell of which is either reduced or completely absent. 

Interestingly, these apparently unprotected mollusks are rarely victims of predator. To understand this 

phenomena on the basis of molecular level, many chemical studies have been performed.
1
 In fact, these tiny 

animals have elaborated a series of alternative defensive strategies which include the use of chemicals. The 

majority of the protective molecules were sequestered through the food chain from algae and other invertebrates. 

However, Opisthobranchs were also able to biosynthesize many compounds structurally related to typical 

molecules possessed by their preys.
2
 In this communication, the structures, the function, the ecological role as 

well as impact on their evolution of these new natural products, which might be useful as biological tools and 

biomedical agents, will be discussed. 
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HARMFUL ALGAL BLOOMS: NEW TOXINS AND MONITORING STUDIES 

 

Patrizia Ciminiello, Carmela Dell’Aversano,  Ernesto Fattorusso and Martino Forino 

 

Dipartimento di Chimica delle Sostanze Naturali- Università di Napoli “Federico II”, 

Via D. Montesano, 49 – 80131 Napoli, ITALY 

E-mail:  fattoru@unina.it 

 

Across the Mediterranean basin, outbreaks due to harmful algal blooms have been spreading with an ever 

increasing incidence over the past decades. Our study, carried out over the past 20 years, has afforded significant 

insights into the problem of marine biotoxins infesting the Adriatic Sea, that shows a complex, and continuously 

changing toxin profile.
1
  

In the late ‗80s we afforded the first experimental evidence over the occurrence of a marine biotoxin in the 

Adriatic Sea, by isolating and characterizing okadaic acid (OA). Since then through the mid ‗90s, OA and some 

of its analogues have been the main Adriatic marine biotoxins. From 1995 on yessotoxin (YTX) and its 

analogues have played a dominant role in Adriatic mussel poisoning. A number of new YTX analogues have 

been isolated from Adriatic mussels and chemically characterized by our research group.
1 
In addition, over the 

last years spirolides have become the main Adriatic toxins posing serious health risks to seafood consumers
2
. 

 Besides all of the above hazards, over the past years another dangerous threat has been impending over the 

Mediterranean Sea: the tropical alga O. ovata. Such an alga has caused severe sanitary emergencies and 

economic losses due to its production of palytoxin-like compounds. Our researches evidenced the presence of a 

new toxin, ovatoxin-a (OVTX-a), as the major toxin of the algal toxin profile together with small amounts of 

putative palytoxin (PLTX)
3,4

. Very recently through high resolution (HR) LC-MS and MS
2
 investigation of an O. 

ovata culture, we revealed a more complex algal toxin profile.. 
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METAGENOME ANALYSIS AND THEIR APPLICATION OF 

SPONGE-ASSOCIATED BACTERIA  

 

Formerly (WHOLE METAGENOME AMPLIFICATION OF A MICROBIAL 

COMMUNITY) 

 

Haruko Takeyama 

 

Advanced Science and Engineering,  

Department of Life Science and Medical BioScience, Waseda University 

E-MAIL: haruko-takeyama@waseda.jp  

 

The marine environment is remarkably diverse and harbors a wide range of organisms that through 

evolutionary adaptation have acquired novel metabolic functions and corresponding genes. Molecular 

approaches to analyzing microbial diversity have enhanced our knowledge of their populations and suggest an 

abundance of uncultivable microbes. More than 99% of the microbes in environments are known to be 

uncultivable. Metagenomic approaches consisting of the construction of metagenomic libraries by direct 

extraction and cloning of DNA from environmental samples are expected to open the way to access to gene 

resources of unknown or uncultivable microbes. Much research is being done in this area. Especially, this trend 

has been facilitated by the next-generation DNA sequencing machines.   

Marine invertebrates such as sponge are associated with a various microbes.  Several unique 

relationships between microbes and host invertebrate may lead to new substances with applications as drugs, 

antibiotics, and enzymes for fermentation processes, environmental conservation, and energy production in the 

pharmaceutical, chemical, food, and environmental industries. In our research group, we have focused on 

bacteria associated with marine sponges collected from Okinawa and constructed metagenome libraries for them. 

Metagenome libraries were used for action-based or sequencing-based screening to uncover novel genes, 

sequences that resulted in new or unique enzymes. We constructed data base of these metagenome sequences. 

Our research has identified not only biological data, but the biological meaning of bacteria that could not have 

been found by conventional methods. 
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Metagenomic studies have shown extremely high levels of genetic diversity in samples of DNA and RNA 

viruses collected from natural marine waters. In most cases less than 70 percent of putative coding sequences 

have any obvious homologues in public databases. The enormous genetic richness in marine viruses was clearly 

evident when PCR and next-generation 454 pyrosequencing was used to deep sequence highly conserved 

genetic markers for specific groups of viruses from the coastal waters of British Columbia, Canada. Following 

amplification in a series of independent reactions, PCR products from myoviruses, podoviruses and 

phycoviruses were combined in a single 454 sequencing reaction, and subsequently binned into groups based on 

their primer sequences. Sequences were processed to remove poor-quality reads and chimeras, and those that 

were <95% similar were considered different taxonomic units. The distribution of sequences within each virus 

group was highly uneven with most sequences for podoviruses and phycoviruses being singletons, while the 

most abundant sequences occurred tens of times. The largest number of sequences recovered was from 

myoviruses. However, even after tens of thousands of reads about 12 % of the sequences were singletons, while 

the most frequently occurring clusters of closely related sequences numbered in the thousands. Rarefaction 

curves typically did not approach saturation, even after thousands of sequences were included. When comparing 

sequences from different environments, in some cases the identical sequences were among the most abundant in 

more than one environment, but in other cases the most abundant sequences were rare or undetectable in the 

other environments, emphasizing the dynamic nature of the composition of the viral assemblages. The vast 

reservoir of largely unknown genetic potential in marine viruses remains to be explored. 
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ABSTRACT: In nature and in the laboratory, phytoplankton cells are exposed to fast and extreme fluctuations in 

light intensity. These include diel and seasonal changes in irradiance, and changes stemming from vertical 

mixing over the light field. In algal mass cultures and photobioreactors, similar changes take place as cultures 

grow denser and as cells are mixed rapidly in the system. To survive supraoptimal, free-radical-generating 

irradiance levels as well as prolonged exposure to dim light, phytoplankton species are capable of 

photoacclimation. Under low light, light-harvesting pigments such as phycobilins, chlorophylls, fucoxanthin and 

peridinin increase all the way to optically becoming black cells. The same pigments decrease under high light, 

resulting in cells being rather transparent. The opposite takes place with the photoprotective pigments â-carotene 

and astaxanthin and the elements of the xanthophyll cycle, all of which increase whenever cells are exposed to 

high irradiance levels, concomitant with enhanced activity of the antioxidant enzymes catalase, 

superoxydismutase, and peroxidase. These processes are complemented by up to 5–fold changes in RUBISCO 

per photosystem unit (PSU) levels, and parallel changes in light-saturated photosynthetic rates. Thus, 

light-harvesting and utilization efficiencies are maximized under low light, whereas photosynthetic carbon 

assimilation and throughput rates reach their peak values whenever light is sufficiently high. Maximal 

photosynthesis and growth rates have to be matched by correspondingly high respiration rates. Photoacclimation 

has to be used to optimize biomass and target product yields in biotechnological applications both in open ponds 

and in photobioreactors. 
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Abstract: Alginate and chitosan are well-known natural polysaccharides presenting in brown seaweed and 

crustaceans‘ shell, respectively. They have good biocompatibility, low toxicity, abundance in source and 

relatively low cost. Therefore, in recent years, alginate and chitosan were used to prepare scaffolds for liver 

tissue engineering and bone tissue engineering, chitosan was used to prepare microspheres for drug delivery in 

our lab.  

Ca-alginate hydrogel loading bone-like nano-hydroxyapatite/collagen particles (nHAC) has been developed 

as an injectable bone composite with homogeneous structure and good osteoconductivity [1]. Moreover, an 

injectable hydrogel based on the modified alginate, gelated at body temperature via thermosensitive 

hydrophobic interactions and chemical cross-linking, has potential application in tissue engineering. In addition, 

an injectable bone hydrogel formed by chitosan combined with nHAC was developed in our lab [2]. The 

three-dimensional homogeneous porous silk fibroin/chitosan (SFCS) scaffolds were successfully prepared for 

liver tissue engineering [3]. SFCS scaffolds have good cytocompatibility and histocompatibility. SFCS scaffolds 

can promote the survival and attachment of HepG2 cells and primary hepatocytes [4-5]. BMP-2 loaded chitosan 

microspheres show controlled release in PLLA or PLA/nHAC scaffolds. The BMP-2 release kinetics from the 

scaffolds was governed by degradation of both incorporated chitosan microspheres and matrix. Also, the 

bioactivity of the BMP-2 was totally preserved during the process of scaffold fabrication [6]. 

 These studies confirmed that alginate and chitosan have good potential application for tissue engineering and 

drug delivery systems. 
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Abstract: Bio-inspired synthesis and biomimetic mineralization of inorganic minerals and inorganic-organic 

hybrid materials have attracted a lot of attention recently. By use of simple organic molecules, surfactant or low 

molecular weight polymers as additives or binding agent, various inorganic minerals and inorganic-organic 

hybrids with ideal hierarchy and controllable length scale can be synthesized either by polymer controlled 

crystallization or layer-by-layer (LBL) assembly technique. We have fabricated a series of layered double 

hydroxides (LDH) micro/nano-platelets reinforced free-standing, strong, transparent, and functional layered 

organic-inorganic hybrid films based on layer-by-layer (LBL) assembly technique using series of LDH 

micro/nano-platelets as building blocks. Recent advances have emphasized that it is possible to access a variety 

of high quality hybrid materials with tunable mechanical property and multifunctionalities. 
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Abstract 

Biomaterials made by marine origin have been one of the most important biomedical materials in the world. The 

main sources exploited include many marine crustaceans, such as shells, shrimp and crabs, corals and so on. Our 

objective is to appraise the state of the art concerning current development: its morphology in the native solid 

state, methods of identification and characterization and chemical modifications, as well as the difficulties in 

utilizing and processing it for selected applications as biomedical materials in cluding in tissue engineering and 

regenerative medicine. We noted that the wide investigations and applications development of chitin and 

chitosan. The chitosan is the most important derivative of chitin, outlining the best techniques to characterize it 

and the main problems encountered in its utilization. Chitosan, which is soluble in acidic aqueous media, is used 

in many applications for medical devices. This review emphasizes recent papers on the high value-added 

applications of these materials in biomedical engineering. 
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Ocean acidification that has been caused by the increase in atmospheric CO2 concentration is one of the great 

issues to be solved in global environmental problems [1]. Oceanic pH is speculated to be ~7.7 at the end of the 

21th century. Such a rapid pH decrease is concerned with negative influence on calcifying organisms, such as 

corals, sea urchins and calcifying algae, and will damage the entire ecosystem and oceanic environment [2-6]. 

The ancient species of the coccolithophorid Emiliania huxleyi is known to have produced a huge calcite 

precipitates to have formed lime stone and their lipids became a source of petroleum partly. So, E. huxleyi has 

played very important role in the global carbon cycle. Even at present, E. huxleyi fixes a huge amount of carbon 

to produce a huge biomass and calcium carbonate crystals of cell covering, called coccoliths, carries carbon into 

the sediment by the biological pump. In this study, we investigated effect of acidification on the growth, 

photosynthesis and calcification of the coccolithophorid, E. huxleyi in the single cultivation system. Our results 

show that algal growth was decreased and coccolith production was also strongly diminished by acidification. In 
45

Ca-tracer experiments with E. huxleyi cells, 
45

Ca-incorporation into cells decreased greatly, suggesting that 

acidification hampers the production of Coccoliths. Acidification can be thought not only to dissolve Coccoliths 

externally, but also to disturb intracellular calcification for coccoliths production. In contrast to calcification, the 

activity of photosynthetic oxygen evolution was increased by acidification. This trend was opposite against that 

of cell growth, suggesting energy produced by photosynthesis may be exploited in order to prevent acidification 

stress. Based on physiological evidences, the influence of oceanic acidification on coccolithophorids will be 

discussed. 
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The world‘s ocean contains an enormous quantity of reduced carbon in the form of dissolved organic carbon 

(DOC) comparable in magnitude to the entire atmospheric CO2 inventory. The biogeochemical behavior of 

marine DOC is therefore a concern regarding climate change. The dynamics of marine DOC are largely 

mediated by the metabolic capabilities and constraints of marine microbes. The labile fraction of DOC 

undergoes rapid cycling (hours to days) whereas the recalcitrant fraction turns over slowly (centuries to 

millennia). Microorganisms utilizing labile DOC (LDOC), present at very low concentrations, generate 

recalcitrant DOC (RDOC), resulting in the accumulation of RDOC and increases in the carbon:nitrogen and 

carbon:phosphorus ratios in the preserved organic matter pool. Cumulatively, these processes of microbial 

interactions with organic matter constitute a ―microbial carbon pump (MCP)‖ that prolongs the residence time 

of carbon in the ocean. Compared with inorganic carbon storage, RDOC storage in the ocean is less sensitive to 

environmental changes and has no known negative consequences (unlike e.g. ocean acidification, caused by 

CO2 storage in seawater). The MCP is analogous in function to the well-known ―biological pump‖, which is a 

mechanism of carbon sequestration in the ocean driven by sinking of biogenic particulate organic carbon (POC). 

The MCP, however, is based on RDOC generation, resulting in long-term storage of organic carbon rather than 

carbon export of POC via sinking particles. The relative importance of the MCP compared to the biological 

pump should vary along environmental gradients. Hence, studies on the MCP will contribute to a better 

understanding of the mechanisms of carbon cycling and sequestration in the ocean.  

A diagram of the ―Microbial carbon pump‖ which pumps organic carbon from labile DOM of low concentration 

to recalcitrant DOM of high concentration and enhances the C:N:P ratio, and thus sequestering carbon in the 

ocean.   
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The increasing number of people on earth exerts an increasing pressure on natural resources. Since the 

availability of land for agro-production becomes limited, seas and oceans are increasingly important for 

production of food and other bioproducts. Marine production (mariculture) areas are usually concentrated 

nearshore, often in the close vicinity of vulnerable coastal ecosystems such as coral reefs. As a consequence, 

mariculture activities have conflicting interests with other stakeholders in coastal management such as tourism 

and nature conservation. Therefore, new approaches for sustainable marine production are required. Marine 

production systems must be designed that have a closed nutrient balance and a minimal discharge of waste 

products, this in order to minimize potentially negative effects on the adjacent environment. Integrated 

mariculture is becoming increasingly important in this respect. Particularly, the integration of sea-based fish 

aquaculture (cage culture) with seaweed farming and maricultures of filterfeeding animals such as shellfish and 

sponges has great potential. The seaweeds take up inorganic nutrients produced by the fish, whereas the filter 

feeders take up the organic (particulate) components in the effluent. Harvested seaweeds can be used for the 

production of food, feed and biofuels, filterfeeders can be used to produce food (shellfish), feeds (shellfish and 

sponges) and fine chemicals (sponges). If properly managed, even coral mariculture can be integrated in such a 

system, thus allowing production of coral materials for re-stocking of degraded reefs. 

Seaweeds in particular have very good prospects. Desk top studies show that a sea surface area of 180.000 km
2
 

is sufficient to provide all protein needed for human consumption through seaweed mariculture. Biorefinery of 

the corresponding seaweed biomass can deliver a number of additional products such as hydrocolloids, biofuels, 

food ingredients (PUFA, vitamins) and fertilizers. Another potential benefit of large-scale seaweed production is 

its potential to mitigate effects of ocean acidification. The photosynthetic activity of the seaweeds increases the 

pH in the surrounding water. Hence, large-scale production of seaweeds in the vicinity of vulnerable ecosystems 

such as corals reefs may protect those reefs against the effects of ocean acidification.  

Sponges also have excellent prospects. The efficient filter capacities of these animals make them very suitable 

for a biological cleanup of particulate and dissolved organic matter, whereas their biomass can be used to 

produce high added value components. For example, the Mediterranean sponge Dysidea avara , which produces 

the bioactive secondary metabolite avarol, was successfully cultured under floating fish cages: the sponges grew 

faster than in pristine waters and maintained their bioactivity. 

In conclusion: integrated mariculture has a brilliant future. A new line of thinking – productivity regarded as a 

solution instead of a problem – should be widely adopted to realize this promise. Marine biotechnologists should 

play a leading role in developing this future scenario. 
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This presents examples of Education, Policy and Outreach in Marine Biotechnology.  Education 1: The 

UCLA Biotechnology Training Program educates and trains future highly skilled scientists and engineers, and 

leaders in multidisciplinary biotechnology.  A cohesive training program involves cross-disciplinary research, a 

common curriculum of formal coursework in life science and engineering, research seminars, and industrial 

internships.  It promotes meaningful research interaction between biomedical scientists and engineers.  Such 

crossbreeding between life/health sciences and engineering is rich and diverse.  At molecular and cellular 

levels, engineers contribute expertise on: a) analysis of complex metabolic reaction networks; b) computational 

analysis of macromolecular structure; c) creation of biosensors, etc.  This is expected to invent and produce 

molecular scale devices and processes that incorporate both biological and synthetic components.  Trainees and 

graduates will appreciate complementary roles of life scientists and engineers, productive in prevalent 

multidisciplinary and industrial teams.  Funds are from NIH and UCLA Graduate School.  Education 2: 

NOAA defines marine biotechnology as using organisms or their components to provide goods or services that 

holds significant promise in improving human lives.  NOAA investments in biotechnology apply sophisticated 

biological and molecular approaches to develop opportunities and to solve problems affecting our coasts and 

Great Lakes.  Enormous potential seeks to discover new compounds with therapeutic and industrial 

applications.  There is an equally important need for new tools to monitor ecosystem health and to find 

solutions for difficult environmental problems.  Through its National Sea Grant College Program, NOAA leads 

in marine biotechnology by developing new anti-cancer drugs from marine invertebrates and genetically 

engineered microbes to clean up oil spills.  Sea Grant leads significant advances in diverse biotechnology in 

developing: a) synthetic antifreeze; b) water-resistant adhesives; c) super-absorbent materials from proteins in 

marine organisms; d) genetic engineering of marsh plants to create salt-tolerant crops; e) molecular research 

targeted at combating shipworms, corrosion, etc.  NOAA promises new avenues for monitoring health and 

treating disease. It seeks to: a) provide innovative techniques that can restore and protect aquatic ecosystems; b) 

increase food supply through aquaculture; c) enhance seafood safety and quality; d) develop new types and 

resources of industrial materials and processes; d) expand knowledge of biological and geochemical processes in 

our oceans  Outreach and Policy 1: NCCAM (National Center for Complementary and Alternative Medicine, 

National Institutes of Health) is committed to rigorous scientific peer reviewed investigation of natural products 

for use in (CAM).  This policy establishes guidance on requirements by NCCAM for various products used in 

both mechanistic and clinical research in: a) complex botanical and animal; b) probiotics; c) refined products; d) 

placebos.  "Natural product" refers to any substance of natural origin or its synthetic alternative.  "Product 

integrity," refers to the entirety and completeness of product information that assures compliance with NCCAM 

Policy.  This information provides investigators and NCCAM with required confidence that research will yield 

definitive and reproducible results.  Outreach and Policy 2: eCAM (Evidence Based Complementary and 

Alternative Medicine published first by Oxford University Press (now Hindawi); 2007 impact factor of 2.7 

deemed best research journal in integrative medicine) Through editorials (ELCooper) in 2004 volume 1 and 

reviews (W E G Muller et al.), there has been clear bioprospecting focusing on the sea.   
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Abstract  

While more than 80% of living organisms are found in marine ecosystems, only less than 5% of the marine 

resources have been utilized as human food materials. Nutritional properties of fish, shellfish, algae and marine 

microorganisms are generally well known.  However, their functional chatacteristics have not been fully 

revealed.  It is believed that they contain biologically active compounds including potential neutraceuticals. For 

example,  marine macroorganisms produce a vast array of secondary metabolites including terpenes, steroids, 

polyketides, peptides, alkaloids, porphyrins and polysaccharides. These secondary metabolites serve many 

biopharmaceutical purposes (antitumor, anti-inflammation, anti-allergy, antioxidant, antifungal, anti-HIV, and 

antihypertensive). However, development of a new drug requires sufficient amounts of pure compounds that 

exceed by large quantities, but it is extremely difficult to collect them in higher amounts from a marine 

environment. If the compound of interest was originally isolated from a bacterium, fungus, or microalga, the 

organisms could be cultured at a large scale by fermentation. With limits for the recovery of natural bioactive 

compounds from different resources, molecular biological and genetic approaches should be integrated as 

standard husbandry practices that play an increasingly important role in the enhancement of production 

efficiency of bioactive substances through biotechnological improvement of the transformed microorganism 

species. 

 

Many bioactive substances, such as antitumor, anti-inflammation, anti-allergy, antioxidant, antifungal, anti-HIV, 

antihypertensive and skin whitening agent, have been identified and investigated from marine organisms using 

various marine biotechnologies. Moreover, with the respect to investigation and development of marine 

bioactive substances for industry applications, many studies have been conducted to develop marine 

biotechnologies, such as membrane bioreactor, bioconversion and continuous mass producing process 

technology.  

 

Industrially developed marine medicinal substances have been widely popular because of their biological 

activities. The biotransformation technology consisting of  membrane bioreactor-assisted bioconversion and 

continuous massproduction made significant contributions to the commercial development of marine 

nutraceutical and biomedical substance.  A membrane bioreactor equipped with ultrafiltration for the 

production of bioactive compounds has recently been considered as a potential method to bioprocess marine 

organisms and byproducts efficiently. 
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Scallop is one of the most important species cultured widely in the coastal provinces of China. Recently, 

scallop culture in China has been experiencing from a mortality problem, and suffering from a great economic 

loss. The better understanding of the molecular mechanism of immune defense is now considered to be one of 

the basic solutions in the disease control because of their potential use in the development of therapeutic agents 

and genetic improvement to increase the resistance to disease. 

cDNA libraries were constructed and random sequenced from scallop C. farreri and A. irradians in order to 

establish and provide a well-characterized EST resource for the genomics community and gene identification. 

Over 10,000 EST sequences were obtained, and more than 3% of these sequences were related to cell or 

organism defense. Based on the data of EST sequences, the full-length cDNA of genes involved in immune 

recognition, immune signal amplification and transduction, transcription activation and production of humoral 

factors, were cloned by the RACE and Genome Walking techniques. The tissues distribution and temporal 

mRNA
 
expression of some genes in healthy and pathogen challenged/stress stimulated scallops were measured 

by Real-time PCR analysis. The functions of these genes were evaluated by bioassay of their recombinant 

proteins and RNAi technique. Several immune response pathways were identified in scallop, and the research 

progress was summarized in this presentation.  

 

KEY WORDS: scallop, immune defense, gene identification, functional analysis 
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Gene expression control is mediated by various mechanisms at the level of (1) DNA/chromatin with epigenetic 

modifications, (2) transcription and post-transcriptional processing and decay and (3) translation and 

post-translational modifications (PTMs). The zebrafish (Danio rerio) early embryo development proceeds from 

a concerted expression of maternal RNAs which culminates with the onset of zygotic transcription at the 

midblastula transition (MBT) around 3 hours post fertilization (hpf). In order to map the early stages of 

zebrafish development, including the MBT, we have completed mRNA deep sequencing (mRNA-seq) derived 

transcriptomes from 6 early developmental stages: oocyte, 1-cell, 16/32-cell, 128/256-cell (pre-MBT), 

MBT
+
(high-oblong, 3.5hpf) and post-MBT (early gastrula, 5.3hpf) using the SOLiD3 platform. A large fraction 

of the maternal RNAs were shown to be post-transcriptionally polyadenylated during the pre-MBT stages. Four 

different profiles of maternal RNA decay were seen. Among the maternal RNA clusters as well as the at 

MBT/postMBT de novo transcribed clusters, a high level of alternative splice isomers was registered together 

with many novel transcribed regions (NTRs) throughout the genome.  

DNA methylation bisulfite sequencing and chromatin immunoprecipitation (ChIP) analysis of MBT stage 

embryos focusing on developmentally-regulated gene promoters (pou5f1, sox2, sox3, klf4, nnr, otx1b, nes, vasa) 

revealed that they all were expressed and all had unmethylated promoter regions. At the histone PTM profile 

level, however, the genes segregated into four distinct patterns of chromatin marks. Notably, all carried the 

histone H3 lysine 4 trimethylated (H3K4m3) activating mark, and two (sox2 and klf4) had both H3K4m3 and 

the repressive H3K27m3 mark [1]. These epigenetic patterns were in contrast to those of the same genes 

sampled from ZF4 embryonic fibroblast cells and muscle tissue biopsies in which the same genes were not 

expressed and the corresponding promoters were H3K9 and/or H3K27 trimethylated [1]. Using a 2.1-million 

feature high-resolution tiling microarray for ChIP-on-chip investigations of epigenetic states in the zebrafish 

genome was carried out to get a global picture of regions enriched in H3K4me3, H3K27me3 or co-enriched in 

both modifications. Association of those regions with distinct transcriptional status and functional categories 

will be discussed.    

[1] Lindeman, L.C., Winata, C.L., Aanes, H., Mathavan, S., Aleström, P., Collas, P. 2010. Chromatin states of 

developmentally-regulated genes revealed by DNA and histone methylation patterns in zebrafish embryos. Int. J. 

Dev. Biol. 54: 803 - 813. 

mailto:Peter.Alestrom@nvh.no
http://zebrafish.no/
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After entering the 21
st
 century, fast development of omics and systems biology brought new visions and 

approaches into phycological research. Global warming, regional change, exhaustive fossil fuels, and etc. result 

in essential of artificial evolution of algal functions for these challenges. 

Integrative algal biotechnology is referred to systematic and combinational biotechnology based on  

1) intensive understanding of algal genetic language 

2) computational design of algal molecular machines and cell factories 

3) digital control of cellular dynamics of multiple genes/proteins/metabolites 

and successive directional construction of algal products and services for sustainable utilization of earth algal 

resources under the stress of global changes and human activities. 

This presentation sheds lights on both new challenges and great opportunities in algal biotechnology in the 

omics era. Necessity and potential of integration of all approaches and methodologies in algal biotechnology 

from gene mining, gene farming/pharming to product refinery for the above ends is illustrated. 



 40 

KN-25 

MIXOTROPHIC METABOLISM OF THERMOCOCCUS ONNURINEUS NA1: 

FORMATE-DRIVEN GROWTH COUPLED WITH H2 PRODUCTION 

 

Hyun Sook Lee, Sang-Jin Kim, Kae Kyoung Kwon, Jung-Hyun Lee & Sung Gyun Kang 

 

Korea Ocean Research & Development Institute, Ansan, P.O. Box 29, Seoul 425-600, Korea 

 

Thermococcus onnurineus NA1 was isolated from a deep-sea hydrothermal vent region to understand the 

adaptation mechanism of microorganisms in the highly variable hydrothermal vent environment. Previously, the 

genomic analysis of T. onnurineus NA1, sulfur-reducing hyperthermophilic archaea, revealed the mixotrophic 

potential of organotrophy and carboxydotrophy, followed by experimental demonstration, implicating a survival 

mechanism to be advantageous to survive in the extreme condition [1], demonstrating a good example that the 

genomic analysis is a powerful tool to unveil the novel physiological features. Besides, it was revealed that T. 

onnurineus NA1 genome contains many copies of genes coding for the formate dehydrogenases and 

hydrogenases
12

, which might form formate oxidizing, hydrogen-evolving formate hydrogen lyases. Although a 

common reaction in anaerobic environments, the conversion of formate and water to bicarbonate and H2 (with a 

change in Gibbs free energy of G° = +1.3 kJ mol
−1

) has not been considered energetic enough to support 

growth of microorganisms. To investigate the growth or hydrogen production potential of T. onnurineus NA1 

using formate, we performed anaerobic batch culturing in media containing formate at 80°C and investigated the 

cell growth and H2 production. As a result, we found that T. onnurineus NA1 is capable of formate-oxidizing, 

H2-producing growth. The actual G values for the formate metabolism were calculated to range between -8 and 

-20 kJ/mol under the physiological conditions where T. onnurineus NA1 was grown. Gene expression profiling 

and disruption identified the gene cluster responsible for the growth of T. onnurineus NA1 on formate condition 

[2].  

 

1. Lee HS, Kang SG, Bae SS, Lim JK, Cho Y, Kim YJ, Jeon JH, Cha SS, Kwon KK, Kim HT, Park CJ, Lee HW, 

Kim SI, Chun J, Colwell RR, Kim SJ, Lee JH (2008) The complete genome sequence of Thermococcus 

onnurineus NA1 reveals a mixed heterotrophic and carboxydotrophic metabolism. J Bacteriol 190:7491-7499.  

2. Kim YJ, Lee HS, Kim ES, Bae SS, Lim JK, Matsumi R, Lebedinsky AV, Sokolova TG, Kozhevnikova DA, 

Cha SS, Kim S-J, Kwon KK, Imanaka T, Atomi H, Bonch-Osmolovskaya EA, Lee J-H & Kang SG. 

Formate-driven growth coupled with H2 production. Nature ( in press). 
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Abstract:  

The Keynote paper is designed to stimulate discussion and to recognize the distinctive challenges in allowing 

Marine Biotechnology to achieve its full potential. 

For those involved in Marine Biotechnology, the potential benefits of this broad field of study, research and  

application for the sustainable benefit of society, are diverse and enormous. 

But, in most cases, the field of Marine Biotechnology is not at the forefront of the interests or priorities of 

politicians, policy makers and decision-makers. A significant reason for this is that very few people live in or on 

the sea, and the political processes are most often directed to meeting the short-term needs of the voting 

population. 

The rate and nature of the development of Marine Biotechnology will, or may, vary from country to country, but 

several challenges are similar. Those challenges include recognition of the differences between "science" and 

"technology", communication with decision-makers, appropriate education processes, and support for research, 

application and development. 

"Technology" is used in the sense of "the application of scientific knowledge for the benefit of society", and I 

believe that is where we, in the IMBA, have to be a lot smarter, a lot more involved, and a lot more recognized 

by decision-makers. 

We must share ideas that have worked in specific countries, and communicate effectively within and beyond the 

IMBA.  

We must be innovative in what we do and be prepared to be interactive and interdependent.  

("Innovation" is used in the sense of "putting good ideas to work", and "Interactions and Interdependencies" 

may be between people or between Institutions, as much as it may be between marine species (macro- and 

micro-) or between such species and their habitats). 

Successful Marine Biotechnology must go "hand-in-hand" with the wise use and sustainable development of 

each country's vast Marine Exclusive Economic Zones, and their living and non-living resources. 

It is timely to develop a cohesive approach to advance Marine Biotechnology. 

mailto:Joseph.Baker@deedi.qld.gov.au
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Abstract: During animal evolution, biomolecules (e.g., secondary metabolites) and biomaterials (e.g., 

biominerals) were selected for higher biological efficiency and superior physical properties. In the last 40 years 

secondary metabolites had been exploited for biomedical applications, resulting in the development of 

9-β-Darabinofuranosyladenosine as a first active pharmaceutical ingredient by us
[1]

. Only recently the fundament 

for the biotechnological exploitation of biominerals has been laid by the demonstration that the formation of 

inorganic deposits within organisms is governed by organic molecules or templates. During INORGANIC 

MINERALIZATION, the conversion of monomers into solid-state material usually occurs through endothermic 

reactions. Differently for the initiation and maintenance of BIOMINERAL FORMATION, bioseeds and/or organic 

surfaces and matrices are required. Two categories can be distinguished: (a) biologically induced mineralization 

and (b) biologically controlled mineralization. During the seed phase of BIOLOGICALLY INDUCED MINERALIZATION 

processes, organic polymers allow controlled nucleation and crystal growth. For example, marine snow and 

coccoliths/coccospheres have mineralization potential. Coccoliths/coccospheres have recently been implied by 

us in the formation of ferromanganese nodules/crusts in the deep sea
[2]

. These particles/aggregates act as 

bioseeds and mediate deposition of inorganic materials from an environment that contains the inorganic 

precursors at nonsaturated conditions. BIOLOGICALLY CONTROLLED MINERALIZATION describes a process that is 

guided along bioseeds and organic matrices. These organic molecules function as bioseeds and also as scaffold 

during the subsequent growth phase; examples are mammalian teeth or bones. A special form of biologically 

controlled mineralization is the enzymatically controlled biomineralization that has been described for the 

biosilicification process in siliceous sponges
[3]

. In these animals the enzyme silicatein is catalytically involved in 

the formation of biosilica. Since then, learning from sponges and mastering nature‘s concept of siliceous skeletal 

element formation inspired many strategies that aim to biofabricate minerals. The first progress has been made in 

biomedicine and electronics, providing us with strong indications about the power and potential of this new 

technology
[4]

. 

References 
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Farmed abalone are inherently stressed as a consequence of the farm environment, leading to decreased growth 

rates and increased susceptibility to disease.  Since it is difficult to recognise abalone affected by the early 

stages of stress or disease, molecular biomarkers of stress and/or disease would be highly beneficial to abalone 

farmers as it would allow early detection of adverse events affecting abalone and allow sufficient time for 

intervention. 

 

This study investigated whether calreticulin could be utilised as a molecular biomarker of stress in Haliotis 

midae.  Calreticulin is an endoplasmic reticulum (ER) resident protein responsible for folding of nascent 

polypeptides entering the ER [1].  The unfolded protein response, induced by a variety of stresses such as 

temperature, salinity and oxygen levels, leads to increased capacity to properly fold proteins [2].  The 

calreticulin gene, involved in protein folding, has been reported to be up-regulated in response to heat stress [3, 

4] and therefore may be a potential biomarker for temperature stress in farmed abalone. 

 

Real time qPCR analysis of calreticulin gene expression in abalone exposed to a heat shock event showed that 

the calreticulin gene was not altered significantly at the transcriptional level.  However, western blot analysis 

showed that calreticulin protein levels increased over the duration of the heat shock, suggesting that the 

regulation of the gene in response to elevated temperature occurs at the translational level.  Future studies will 

investigate the effect of other stresses on calreticulin gene expression which will be assayed in other organs 

besides abalone haemocytes.  Although changes in calreticulin expression were detected, additional stress 

biomarkers will have to be sought since detection of stress in farmed abalone cannot be based on the expression 

of a single gene. 

 

[1] Michalak, M., Groenendyk, J., Szabo, E., Gold, L.I. and Opas, M. 2009.  Calreticulin, a multi-process 

calcium buffering chaperone of the endoplasmic reticulum.  Biochem J. 417: 651-666. 

[2] Ni, M. and Lee, A.S.  2007.  ER chaperones in mammalian development and human diseases.  FEBS 

Letters.  581: 3641-3651 

[3] Luana, W., Li, F., Wang, B., Zhang, X., Liu, Y. and Xiang, J.  2007.  Molecular characteristics and 

expression analysis of calreticulin in Chinese shrimp, Fenneropenaeus chinensis.  Comp. Biochem. Phys., Part 

B. 147: 482-491. 

[4] Šilerová, M., Kauschke, E., Procházková, P., Josková, R., Tučková, L. and Bilej, M.  2007.  

Characterisation, molecular cloning and localization of calreticulin in Eisenia fetida earthworms.  Gene.  397: 

169-177. 
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Interest in microbial surfactants has been steadily increasing in recent years due to their diversity, 

environmentally friendly nature, possibility of large-scale production, selectivity, performance under extreme 

conditions and potential applications in environmental protection. The objectives of the present study are 1) to 

isolate surfactin syntheis gene- sfp from a new Bacillus subtilis spp Thailand strain, 2) to optimize the conditions 

of surfactin production, and 3) to study the chemical properties and biological function of this surfactin product. 

Bacillus subtilis TH full length sfp cDNA are 1177 bp in length and can be deduced to 224 amino acids, 

respectively. The maximum production with conical flask was approximately 0.69 g/L. The higher yield of 

surfactin production can be accomplished by fermenter the yield was approximately 1.75 g/L. High foaming and 

emulsification index (E24) of surfactin resulted in the emulsification of diesel oils, approximate 65% E24 when 

treated with 160 μg/ml of surfactin. The emulsification activity of surfactin remained half in 60℃ and lost the 

emulsification activity completely in 90℃. The results of susceptibility test of surfactin indicated that surfactin 

showing inhibitory activity in gram-positive bacteria, gram-negative bacteria, and fungi. The result of antivirus 

assay demonstrated that surfactin not only has the inhibitory activity of fish nervous necrosis virus but also can 

stimulate host innate immunity. Using aurfactin as a transdermal permeation enhancer, the results for 

permbeability assay demonstrated that 2% purified surfactin was capable in enhancing the permeability of 

hyaluronic acid, and 0.5% of surfactin can increase the permeability and absorption of dexamethasone. As a 

conclusion, surfactin has antibacterial and antiviral activity, emulsifier and is able to enhance skin permeation 

ability. Surfactin may serve as a antimicrobial peptides, preservatives, emulsifier and transdermal penetration 

enhancer, and it might be applied in animal culture, cosmetics and pharmaceutical industry. 
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The number of genomic resources available for species of commercial interest, such as livestock animals and 

agronomic plants, has been increasing at a remarkable pace. These include large number of microsatellites and 

SNP markers, framework genetic linkage maps, BAC libraries, BAC-based physical maps, cDNA libraries and 

large EST data sets, microarray platforms and ongoing whole genome sequencing projects. In spite of the 

notable progress in aquaculture genomics during the last decade, the application of genomics to marine 

aquaculture is still in its infancy. In this paper we will review the current status of genomics in marine 

aquaculture, and present our current work on developing and application of genomic resources and platform 

technologies for genetic improvement of Asian seabass, an important marine food fish species in Southeast Asia. 

Our conclusion is that genomics can play an important role in genetic improvement, but can not replace 

traditional breeding methods, and the integration of genomics and traditional methods will make the greatest 

genetic improvement. 
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Effect of ambient copper on the antioxidant and lipid peroxidation profile of Fenneropenaeus indicus and its 

susceptibility to white spot syndrome virus under heavy metal (Cu
2+

)) stress has been studied. Adult shrimps 

were acclimated to 25‰ salinity for a period of seven days and after 12 hours of starvation, the shrimps were 

dosed with 0.075, 0.150, 0.225 and 0.30ppm Cu
2+

 by adding appropriate quantities of copper sulphate solution. 

After 14 days of metal exposure, the shrimps were challenged with white spot syndrome virus through oral 

administration. The antioxidant parameters  viz.super oxide dismutase (SOD), catalase (CAT), and glutathione 

peroxidase (GPx) were estimated in the haemolymph besides the lipid peroxidation products i.e. 

malondialdehyde (MDA). Analysis of variance showed that there are significant differences (p<0.05) in the 

antioxidant parameters and lipid peroxidation products in different treatment groups of F. indicus compared to 

untreated group. The activities of antioxidant enzymes (super oxide dismutase, catalase and glutathione 

peroxidase) have been significantly lowered (p<0.05) in the haemolymph of shrimps dosed with different 

concentrations of copper sulphate with higher level (p<0.05) of lipid peroxidation resulting in high quantity of 

malondialdehyde. However the activities of these enzymes were significantly higher (p<0.05) in shrimps dosed 

with 0.075ppm Cu
2+

 with lower (p<0.05) level of lipid peroxidation showing less oxidative damage. The present 

study shows that high levels of Cu
2+

 enhanced the mortality of F. indicus with concurrent reduction in antioxidant 

parameters. A concentration of 0.075ppm Cu
2+

 in the rearing water was found to have beneficial effect in 

shrimps in terms of immunostimulation and higher survival against WSSV infection and can be developed as a 

pharmacological approach towards the shrimp culture systems.  
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South Africa has a rapidly developing abalone aquaculture industry, based on the cultivation of Haliotis midae 

in land-based raceways.  The relatively slow growth rates of abalone represent a major constraint on the 

abalone aquaculture industry.  Previous research by Macey and Coyne [1] showed that H. midae fed a high 

protein artificial diet supplemented with the bacterium Vibrio midae SY9 have enhanced an growth rate and 

immune response.  Probiotic microorganisms are thought to function in a variety of ways, which includes the 

secretion of extracellular enzymes that may enhance digestion in the host organism.  However, most 

investigations conducted on probiotic microorganisms for aquacultured species have not elucidated the mode of 

action of the probiont.   

 

The aim of this study was to investigate whether the predominant extracellular alkaline protease VmproA 

produced by V. midae SY9 is responsible for the enhanced growth rate of H. midae fed V. midae SY9 

supplemented feed.   

 

V. midae SY9 mutants were generated in which vmproA was duplicated (V. midae SY9Pro2) or disrupted 

(V. midae SY9Mut2) and employed in a 180 day growth trial. H. midae fed the V. midae SY9Pro2 or 

V. midae SY9Mut2 supplemented diets grew significantly better (P<0.05) than abalone fed either the control diet 

or the V. midae SY9 supplemented diet. Furthermore, no significant difference (P>0.05) was observed in the 

growth of animals fed the V. midae SY9 supplemented diet or the control diet.  In situ alkaline protease levels 

within the crop/stomach and intestinal digestive tract regions were significantly enhanced (P<0.05) in H. midae 

fed the V. midae SY9 supplemented diet compared to animals fed either the control diet or a feed supplemented 

with either of the V. midae mutant strains.  In situ hybridization confirmed the presence of V. midae SY9 in the 

digestive tract of abalone fed the supplemented feed and immunohistochemistry detected VmproA associated 

with feed and/or other particulate matter within abalone crop/stomach and intestinal regions.   

 

Although this study confirmed the presence of VmproA in the digestive tract of abalone fed a V. midae 

SY9-supplemented diet, the increased growth of abalone fed the V. midae SY9Mut2 supplemented feed suggests 

that VmproA is not primarily responsible for the enhanced growth of abalone fed strain SY9.  The elevated 

levels of protease activity observed in the digestive tract of abalone fed the wild-type strain indicates that 

another protease is possibly responsible for the probiotic effect. 

 

[1] Macey, B.M and Coyne, V.E. 2005. Improved growth rate and disease resistance in farmed Haliotis midae 

through probiotic treatment. Aquaculture 245: 249-261. 
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Calanoid copepods and in particular their nauplii are with respect to size, behavior, and biochemical 

composition superior live feed for larvicultures of small mouthed finfish. Basic in situ observations of life 

strategies besides physiological responses by free spawning calanoid copepods and their eggs were used for 

practical purposes in the aquaculture industry. Natural copepod populations decline from dense summer 

populations to practically no pelagic individuals present during winter at 56˚N. Eggs produced during the 

productive season that reach the sediment enters a resting stage wherein the embryogenesis is on a hold and the 

resting eggs over winters. Hence, an egg bank is present in the anoxic sediments with diapause eggs in the 

deeper part of the sediment and quiescent eggs in the surface of the sediment. A fraction of these eggs survive in 

this harsh sediment environment characterized by anoxia and sulphide up to approximately 70 years and remain 

viable when exposed for favorable environmental conditions. This phenomenon was mimicked under controlled 

conditions with the ultimate goal of developing storage, and shipping techniques for egg products to 

aquaculturists. Physiological tolerance of eggs to temperature, salinity, oxygen, and sulphide were provided in 

experimental set-ups. The major outcome was that subitaneous eggs can be produced in large numbers in 

cultures, be exposed for certain environmental conditions where they are provoked to enter quiescence, and 

finally they can be packed and shipped. In this quiescent state the eggs can remain viable for months to a year 

still with an acceptable hatching efficiency and biochemical composition. This storage period is enough time to 

distribute the eggs worldwide to aquaculture industries which can hatch the eggs and feed their larval finfish 

with the nauplii or initiate their own continuous life feed copepod cultures.   
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ABSTRACT 

The purpose of this study was to determine the effect of Angelica sinensis polysaccharide (ASP) supplemented 

in diet on the innate cellular immune response and disease resistance in grouper, Epinephelus malabaricus. Fish 

were fed diets containing different doses of ASP (0, 500 and 3000 mg kg
-1

 diet) for 12 weeks. After 12-week 

feeding, the respiratory burst activity, phagocytic activity and leucocytes proliferation in head kidney were 

assayed. The functional immunity in terms of cumulative mortality was also assessed by a challenge with live 

Edwardsiella tarda. Results showed that the basal and lipopolysaccharide (LPS) stimulated respiratory burst of 

fish received ASP at 500 and 3000 mg kg
-1

 diet increased significantly by 107% (basal, fed 500 mg kg
-1

 diet), 

140% (LPS-stimulated, fed 500 mg kg
-1

 diet), 68% (basal, fed 3000 mg kg
-1

 diet) and 160% (LPS-stimulated, 

fed 3000 mg kg
-1

 diet), as compared to that of the control fish, respectively. The respiratory burst indices were 

significantly different among the treatments, of which the highest was found in fish fed 3000 mg ASP kg
-1

 and 

the lowest in the control. The phagocytic activity of fish received ASP at 500 and 3000 mg kg
-1

 diet increased 

significantly by 173% and 171%, as compared to that of the control fish, respectively. No significant difference 

in phagocytic activity was observed between ASP supplemented groups. ASP stimulated the head kidney 

leucocytes proliferation significantly, despite the absence of LPS or not. After 48 h incubation, leucocytes 

proliferation in fish fed ASP at 500 and 3000 mg kg
-1

 diet were enhanced by 35% (unstimulated, fed 500 mg 

kg
-1

 diet), 20% (LPS-stimulated, fed 500 mg kg
-1

 diet), 72% (unstimulated, fed 3000 mg kg
-1

 diet) and 29% 

(LPS-stimulated, fed 3000 mg kg
-1

 diet), as compared to that of the control fish, respectively. The cumulative 

mortalities of fish fed with 3000 mg ASP kg
-1

 diet (59.3%) were significantly lower than those fed with 500 mg 

ASP kg
-1

 diet (81.5%) and control diet (100%) after 96 hours of challenge. In conclusion, dietary ASP enhanced 

some cellular immune parameters and disease resistance against E. tarda in grouper. 

Keywords: Polysaccharide; Angelica sinensis; Epinephelus malabaricus; Respiratory burst; Phagocytic activity; 

Leucocytes proliferation; Protection. 
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Exploitation of the natural microbe-defense (innate defense) mechanism originally discovered in insects and 

subsequently found in many animal species, may lead to the development of a novel approach for protecting 

commercially important finfish and crustacean species from infection by microbial pathogens.  We have been 

focusing on assessing the potential utilization of this genetic trait to protect commercially important finfish, e.g., 

rainbow trout, from infection Aeromonas salmonicida and infectious hepatic necrosis virus (IHNV) by 

transgenesis.   

 

Gene constructs containing Cecropin P1 and CF-17 (a synthetic analog of cecropin B) driven by a CMV 

promoter were introduced into rainbow trout (Oncorhyncus mykiss) via the sperm mediated gene transfer 

procedure.  Successful gene transfer occurs in 5 – 40% of the fish that survived the procedure.  Expression of 

cecropin P1 or CF-17 transgene was observed in the liver , muscle, spleen and kidney tissues of F1, F2 and F3 

transgneic animals. The body size distributions of cecropin P1 and CF-17 in transgenic fish were 

indistinguishable from non-transgenic siblings, suggesting that the expression of cecropin P1 or CF-17 

transgene does not affect the growth performance of the fish.  Challenge studies were conducted in F2 and F3 

transgenic families with Aeromonas salmonicida and IHNV.  A total of 9 cecropin P1 transgenic families and 5 

CF-17 transgenic families that were shown resistance to infection by A. salmonicida and IHNV were developed. 

These transgenic families have been bred to all male homozygous by androgenesis.  Resistant characteristics 

are also observed in heterozygous progeny produced from crossing homozygous males with non-transgenic 

females.  These results clearly demonstrate that manipulation of innate immunity genes can lead to 

development of disease resistance fish for commercial aquaculture.  [This research was supported by a grant 

from U.S. Department of Agriculture (CONTR 58-1930-0-009) to T.T.C.] 
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Figure 1: Body size distribution of transgenic and 

non-transgenic siblings. The body size distributions in 

transgenic and non-transgenic fish are indistinguishable, 

suggesting the expression of the transgene does not 

affect the growth performance of the transgenic fish.   
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Table 1: Summary of cecropin P1 

transgenic fish exhibiting resistance to A. 

salmonicida and IHNV.  
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Abstract: A sudden increase in temperature results in heat shock stress in organisms. To cope with the stress, 

the organisms trigger responses known as heat shock responses [1,2]. Heat shock proteins (HSP) as part of the 

heat shock response play critical roles as molecular chaperones in heat tolerance by repairing and refolding 

denatured proteins [3,4]. To understand the heat shock response in the black tiger shrimp (Penaeus monodon), 

we examined expression pattern and distribution of hsp70 and hsp90 transcripts in P. monodon juveniles. The 

expression levels of hsp70 and hsp90 were determined by quantitative real-time PCR in nine tissues (gill, heart, 

hepatopancreas, stomach, intestine, eyestalk, pleopod, thoracic ganglia and hemocyte) under untreated and heat 

shock conditions. Under untreated condition, both hsp genes were differentially expressed in all examined 

tissues whereas the hsp70 transcript showed the highest basal level. Under heat shock condition, only hsp90 was 

inducible in all nine tissues when comparing to its untreated level. The time-course induction experiment in gill 

and hepatopancreas revealed that the transcriptional levels of hsp70 and hsp90 were inducible under the heat 

shock condition and in time-dependent manner. To determine the response of the hsp genes upon bacterial 

exposure, transcript levels of the hsp genes were investigated in gill of P. monodon after heat-killed Vibrio 

harveyi injection. The expression levels of hsp70 and hsp90 were significantly increased after a 3-hour exposure 

to V. harveyi. This evidence suggests for putative roles and involvement of the hsp genes as a part of immunity 

response against V. harveyi in P. monodon. The up-regulation of hsp70 and hsp90 under stress conditions 

provides an advantage for a screening assay as these genes may be good candidates as the biomarkers to assess 

level of environmental and disease stresses in P. monodon farming. 
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The androgenic gland (AG), an endocrine gland unique to male crustaceans which regulates male sexual 

differentiation, was studied in the context of implementing a sustainable biotechnology for monosex population 

production in crustaceans [1]. 

In one of the most economically important prawn species, Macrobrachium rosenbergii, a two phase scheme for 

all-male monosex population production was established and proven to increase the yields compared to mixed 

populations. This two phase scheme relies upon AG removal from immature males which results in sex reversal. 

Sex-reversed males (neo-females) are capable of mating and spawning and when crossed with normal males an 

all-male progeny is produced [2]. However, a more elegant and easy to use technique is still needed to enable 

the scale-up of monosex culture of the species.  

Recently, an AG specifically expressed gene, termed M. rosenbergii insulin-like AG factor (Mr-IAG) was 

studied at the transcript and protein levels. RNAi experiments in young males temporally prevented the 

regeneration of male secondary sexual features accompanied by a delay in molt and growth parameters. 

Moreover, prominent histological changes were observed following the silencing such as arrest of 

spermatogenesis in the testis. Mr-IAG seems like a pivotal AG hormone [3]. 

With respect to monosex culture, Mr-IAG manipulation might suggest a replacement to the laborious AG 

microsurgical removal technique in order to achieve a complete functional sex reversal. 
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Abstract: Cynoglossus semilaevis Günther fries (4.93±0.96 g) were subjected to 11 hours practical transport 

stress to determine the antioxidative and immune responses post-transport in this species. Ten fish were sampled 

randomly pre-transport and at 0, 4, 12, 24, 48 and 96 h post-transport, respectively. After transport stress, the 

superoxide dismutase (SOD), lysozyme (LZM) and complement C3 decreased sharply by 60%, 82% and 87% at 

0 h post-transport, respectively. The SOD and LZM recovered to pre-transport levels 96 h post-transport. The 

complement C3 maintained at low level during post-transport observation, being 75% lower than that of 

pre-transport. Transport caused a transient decrease in malondidehyde (MDA) during 12 hours post-transport. 

The catlase (CAT) declined significantly, reached the lowest value at 12 h (decreased by 77%) post-transport, 

and restored to pre-transport level at 48 h post-transport. The reactive oxygen species (ROS) peaked at 0 h 

post-transport (increased by 2.4-fold) then decreased gradually, restored to pre-transport level at 48 h 

post-transport. The glutathione (GSH) rose continuously, peaked at 48 h post-transport (increased by 2.7-fold). 

The GSH may be an offset of decreased SOD and CAT activities, and played an important role in reducing 

oxidative stress. Suppressed SOD, CAT, LZM and complement C3 levels following transport stress suggested a 

possible increased susceptibility to bacterial infections after stress. At least 96 hours of recovery time was 

needed for C. semilaevis fry after long-time commercial transport.  

Key words: Transport stress, Antioxidation, Immunity, Cynoglossus semilaevis Günther 
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Increase harvest pressure on wild fish populations has led not only to reduction in the stocks but also to a rapid 

increase in intensive aquaculture worldwide. However, using fishmeal and fish oil from wild caught fish to feed 

fish for human consumption only intensifies the pressure on wild stocks. Alternate protein and lipid sources 

need to be explored for potential aquaculture diets in order to meet the demands of a more sustainable industry. 

Cobia has become an increasingly popular species for intensive aquaculture for a variety of reasons including 

rapid growth rates (egg to 5kg in one year of culture), high quality flesh, limited wild fishery competition, and a 

capacity to spawn in recirculating systems. We have successfully developed diets for juvenile cobia without 

fishmeal and fish oil utilizing only a blend of plant protein replacement sources as well as the addition of a 

semi-essential amino acid, taurine. 

Plant protein based diets with fish oil 

replaced with a combination of algal 

based oils and soybean oil as lipid 

sources have higher growth rates and 

lower feed conversion ratios than fish 

grown on a commercially produced, 

fishmeal and fish oil based diet.  In 

addition, the fillets from these plant 

based diets grown fish had significant 

lower levels of PCBs and mercury. 

Not incorporated into proteins taurine plays major roles in membrane stabilization, osmolyte balance, bile salt 

conjugation, and innate immunity among others. Taurine biosynthesis has been shown to vary greatly among 

fish species, but is generally low in marine carnivorous species due to its high prevalence in their natural diets. 

Taurine is absence from terrestrial plant proteins sources and we argue that its semi essential nature requires that 

it be added to diet formulations, especially those receiving supplemental methionine additions, when attempting 

to eliminate or reduce the use of fishmeal. 

Using PCR techniques, we have quantified the gene expression levels of the two major genes involved in the 

taurine biosynthesis pathway of cobia. Cysteine dioxygenase (CDO) catalyzes the reaction from cysteine to 

cysteinesulfinate which can be broken down into pyruvate and sulfate, as well as hypotaurine to taurine. 

Cysteine sulfinate decarboxylase (CSD) catalyses the rate-limiting step of taurine production from 

cysteinesulfinic acid to hypotaurine. In mammals, CDO is one of the most tightly regulated metabolic enzymes 

and is critical to sulfur balance since high levels of cysteine can quickly become toxic. CSD activity is repressed 

by high-protein feeding, and has previously been reported that changes in CSD activity are correlated with 

changes in CSD protein levels.  The interplay of these two enzymes in sulfur balance in fish will be discussed. 

  

Plant Protein:  

Algamac 3050 +  

Soybean Oil 

ARS Plant  

Protein Cobia  

Diet 

Commercial Diet 

% Weight Gain 2882 2752 2181 

% Fillet Yield 25.93 ± 3.342 25.71 ± 1.902 20.12 ± 0.011 

FCR 1.422 1.462 1.851 

Blood Osmolarity 358.25 ± 30.59 327.58 ± 13.83 na 

PCB Content 8.40 ± 1.542 13.2 ± 4.22 45.5 ± 3.81 

Mercury Content 30.20 ± 3.532 20.14 ± 2.962 71.37 ± 3.561 

Hepatosomatic index 1.83 ± 0.191 2.66 ± 0.552 3.15 ± 0.0023 

Specific Growth Rate 6.972 6.62 5.581 

Survival 100% 98% 100% 
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Abstract 

To investigate the effect of high water temperature on growth performance and antioxidant enzyme activities of 

juvenile Japanese flounder (Paralichthys olivaceus), we reared the juveniles at 4 different temperatures 25C 

(control), 28C, 30C, and 32C for a                                                       period 

of 18 days. The survival rate of the juveniles was 20.83 ± 2.20% at 32C, which was significantly lower than 

that at other temperatures. The water temperature significantly affected the specific growth rate (SGR), feeding 

rate (FR), and feed conversion efficiency (FCE) of juveniles. A quadratic regression model was fit to describe 

the relationship between the SGR, FR, FCE, and the water temperature (SGR: R
2 
= 0.93; FR: R

2 
= 0.90; FCE: R

2 

= 0.86; P < 0.01). The SGR, FR, and FCE reduced with increasing water temperature in the temperature range 

of 25–32C. Additionally, superoxide dismutase (SOD) and catalase (CAT) activities in the liver were measured 

throughout the duration of the experiment. At 28C, there was an initial increase in SOD and CAT activities 

followed by a subsequent decrease caused by continued high temperature stress. The SOD and CAT activities 

decreased throughout the duration of the experiment at 30C and 32C. The results of the present study 

indicated that high water temperature has a significant effect on growth performance and antioxidant enzyme 

activities of the Japanese flounder. We also discuss the possible implications of high water temperature for 

summer mortalities in the Japanese flounder. 

Key words: Paralichthys olivaceus, high water temperature stress, survival, growth, antioxidant enzymes 
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Abstract  

Aeromonas hydrophila is a Gram-negative bacterium that causes high mortality and economic losses to the 

aquaculture industry. To investigate whether lipopolysaccharide (LPS) preparations and outer membrane protein 

(OMP) can enhance specific and/or non-specific immune response levels in fish, three sets of grass carp 

(Ctenopharyngodon idella) were given intraperitoneal injections with LPS, OMP or FKC of A. hydrophila. The 

control treatment group was injected with phosphate buffered saline (PBS) alone. The results showed that the 

three different antigens could elicit strong immune responses in the grass carp, and the respiratory burst, 

phagocytic and lysozyme activities reached peak levels at day 21, while the immunoglobulin M heavy chain gene 

transcript in the head kidney in vaccinated groups appeared at day 28 with the highest levels. Recorded relative 

percentage survival (RPS) of the vaccinated groups varied from 50% to 90%, while all fish died in the control 

groups. All those results suggest that LPS and OMP of A. hydrophila could stimulate both humoral immune and 

cell-mediated responses and enhance protection against disease. LPS and OMP could be important antigens to 

consider for the development of vaccines to control diseases of grass carp caused by A. hydrophila.  

 

Keywords: Aeromonas hydrophila; Ctenopharyngodon idella; Lipopolysaccharide; Outer membrane protein; 

Immunological function; Protection 
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Abstract: The acute effects of copper sulfate on the immune parameters of hemocyte from Penaeus vannamei 

were determined with the flow cytometric (FCM) analysis. For the immune parameters assays, total haemocyte 

count (THC), apoptosis percentage, respiratory burst activity, and phagocytic activity were used as indicators. 

Ten shrimps were generally used in parallel in each experiment for detection. There were no significant 

differences in THC for any of the shrimps at the 0h and after 3 h exposure to Cu
2+

 concentration in the range of 

0-16 mg l
-1

. The THC of shrimps following 24 h exposure to 4, 8 and 16 mg l
-1

 Cu
2+

 decreased significantly by 

23%, 28% and 32%, respectively, and decreased significantly by 27%, 31% and 39%, respectively following 48 

h exposure to 4, 8 and 16 mg l
-1

 Cu
2+

, respectively. No significant difference in respiratory burst activity was 

observed for the shrimps among the 0, 4, 8 and 16 mg l
-1

 Cu
2+

 concentrations after 12 h. A significant increase 

in respiratory burst activity occurred for the shrimps following 24h exposure to 16 mg l
-1

 Cu
2+

. After 24 h, the 

relative increase of respiratory burst (compared to the activity at 0 h) of shrimps exposed to 4, 8 and 16 mg l
-1

 

Cu
2+

 was 107.5%, 112.6% and 128.3%, respectively. After 24 h, phagocytic activity decreased significantly to 

22%, 21%, 16%, and 13% for the shrimps following exposure to 1, 4, 8 and 16 mg l
-1

 Cu
2+

, respectively. After 

96h, phagocytic activity decreased significantly to 20%, 17.7%, 11.5%, and 9.8% for shrimps following 

exposure to 1, 4, 8, and 16 mg l
-1

 Cu
2+

, respectively. A significant decrease in phagocytic activity firstly 

occurred for the shrimps following 6h exposure to 4mg l
-1

 Cu
2+

. After 24 h, cell apoptosis percentage increased 

significantly to 3.58%, 6.5 %, 7.4%, and 9.5% for the shrimps following exposure to 1, 4, 8 and 16 mg l
-1

 Cu
2+

, 

respectively. After 48h, cell apoptosis percentage increased significantly to 6.5%, 9.2%, 16 % and 18% for 

shrimps following exposure to 1, 4, 8 and 16 mg l 
-1

 Cu
2+

, respectively. A significant increase in cell apoptosis 

percentage firstly occurred for the shrimps following 12h exposure to 4mg l
-1

 Cu
2+

. This study for the first time 

led to an analysis of acute effects of copper sulfate on hemocyte defence functions of the penaeid shrimp with 

the FCM. It is suggested that acute exposure to lethal levels of copper may be one of the factors responsible for 

the decline of shrimp stocks in the Pearl River estuary and other coastal waters of southern China. 

 

Keywords: Flow cytometry, copper sulfate, hemocyte, defence functions, Penaeus vannamei 
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Large oval open raceways, with water movement by paddle wheel, have proved to be an efficient and successful 

way to produce both microalgae and macroalgae in commercial operations. The green seaweed Ulva has been 

grown in integrated systems in these paddle raceways in South Africa for almost a decade [Bolton et al. 2009), to 

produce feed for the abalone. On one commercial farm the bioremediation abilities of the seaweed are utilized to 

allow the system to run successfully on partial re-circulation [Robertson-Andersson et al. 2008]. In raceways 

with high densities of microalgae there is evidence that almost no light reaches algae as shallow as 8cm or less, 

and thus continual movement is essential for the algae to receive light. To our knowledge, the light regime has 

not been similarly investigated in raceways stocked with seaweed. This study examines the light regime under 

which Ulva is cultivated on a South African abalone farm to determine whether the light conditions in raceways 

are optimal for Ulva photosynthesis and growth. Irradiances were measured in raceways, as well as in a modeled 

laboratory tank to investigate the effect of differing Ulva densities and bubbling intensities on the light climate in 

these systems. The amount of irradiance absorbed by differing numbers of layers of Ulva thalli was also 

measured. Results were compared with existing data on light saturation levels for Ulva photosynthesis and 

growth.  Ulva plants experience a rapidly fluctuating light climate in the raceways and the data suggest that 

plants are not light limited for photosynthesis or growth in winter. Ulva raceways thus differ from microalgal 

systems in that fluctuations in irradiance are experienced by plants even at the bottom of the system (24 – 27 cm 

deep), with high biomass densities. A comparison will be presented between the operation of these paddle 

raceways to grow seaweeds or microalgae, with respect to light conditions.  
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More than 1000 microsatellite markers (SSRs) were developed in our laboratory through constructing 

repeat-rich genomic libraries and EST sequencing of the half-smooth tongue sole (Cynoglossus semilaevis). Two 

genetic linkage maps for half-smooth tongue sole female and male were constructed using microsatellite 

markers. A total of 286 SSR markders were mapped in genetic linkage maps of half-smooth tongue. The genetic 

linkage map of half-smooth tongue sole female consisted of 224 SSR markers, grouped in 23 linkage groups, 

The linkage between the loci was identified by an LOD score of ≥3.0. The number of markers per group ranged 

from 2 to 19, with an average of 9.74. The length of groups ranged from 1.2 cM to 116 cM (Kosambi), with an 

average distance between markers of 6.91cM. The observed consensus map length and the estimated consensus 

map length were 1547.67 cM and 1954.26cM, respectively, with the coverage of 97.06%.. The genetic linkage 

map of half-smooth tongue sole male consisted of 233 SSR markers grouped in 22 linkage groups. The number 

of markers per group ranged from 4 to 20, with an average of 10.59,.with an average resolution of 6.89 cM. The 

observed consensus map length and the estimated consensus map length were 1604.23 cM and 1940.28cM, 

respectively, with the coverage of 100%. 186 microsatellite markers were common to both maps. Furthermore,  

female-specific DNA markers and several genes were mapped on specific linkage group. It is the first SSR 

genetic linkage maps for half-smooth tongue, which will be useful for quantitative trait loci (QTL) mapping, 

MAS (molecular marker-assisted breeding) and genomic sequencing in this fish species. 
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The concentrations of different nitrogen compound are important factors determining the quality of seawater in 

Recirculating Aquaculture Systems (RAS). To enrich and screen marine nitrifying bacteria, the environmental 

characteristics in RAS were simulated and the physiological characters of nitrifying bacteria were integrated
[1]

. 

Constant ammonia concentration was kept and the environmental factors were optimized per week under the 

autotrophic condition
[2]

 and were optimized daily under the heterotrophic condition with adding the fish food. 

The nitrite concentration was rising slowly and the nitrate concentration was below 1 mg L
-1

 during 

heterotrophic periods. The losing efficiency of the total nitrogen was above 50%, which indicated that there 

were aerobic denitrifying bacteria in the system. At last, seven species were separated from enrichment fluid on 

selective medium. The strains MN-2 and MN-3 had showed high nitrogen removal ability during second 

screening. The strains MN-2 and MN-3 were ascribed to Pseudoalteromonas and Marinobacter by multinomial 

classification including morphology, physiological and chemical characteristics, the cellular fatty acids contents 

and 16S rRNA, respectively. The nitrogen conservation trial showed that the strain MN-2 was a heterotrophic 

nitrifying bacterium and aerobic denitrifying bacterium. The strain MN-3 can oxidized ammonia and nitrite in 

different conditions. Our results suggest that the strains MN-2 and MN-3 may be developed as promising 

sources for the development of RAS.  

 

Reference 

[1] M.T. Gutierrez-Wing, R.F. Malone. Biological Filters in Aquaculture: Trends and Research Directions for 

Freshwater and Marine Applications. Aquacultural Engineering. 2006, 34:163–171. 

[2] H.F. Shan, J. P. Obbard, Ammonia removal from freshwater using nitrifying bacteria enriched from a 

seawater aquaculture pond, Biotechnology Letters, 2003(25): 1469–1471. 

 

 

 

 

 

 



 63 

A0269 

ABALONE CELL CULTURES AS TOOLS FOR IN VITRO  

PATHOGENICITY AND BIOMINERALIZATION STUDIES 

 

S. Auzoux-Bordenave
1
, B. Cudennec

1
, D. Schikorski

2
, T. Renault

2
, C. Paillard

3
,  

and S. Huchette
4
 

 

1. UMR BOREA (Biologie des Organismes et Ecosystèmes Aquatiques), MNHN / CNRS 7208 / IRD 207 / 

UPMC, Muséum National d’Histoire Naturelle, Marine Biology Station, 29900 Concarneau, France 

2. Institut Français de Recherche pour l’Exploitation de la Mer (IFREMER), Laboratoire de Génétique 

et Pathologie, 17390 La Tremblade, France. 

3. UMR 6539 Laboratoire des Sciences de l’Environnement Marin, Institut Universitaire Européen de la 

Mer, Université de Bretagne Occidentale, Place Copernic, 29280 Plouzané, France 

4. Ecloserie France-Haliotis, Kérazan, 29880 Plouguerneau, France. 

 

 

The understanding of shellfish growth and development and the need to control pathologies remain major issues 

to ensure a sustainable development of aquaculture. Cell cultures provide alternative  and controlled 

experimental models for fundamental studies as well as for various applications in developmental biology, 

pathogenesis, production of bioactive natural products and biomineralization. In the lack of any cell lines from 

marine invertebrates, primary cell cultures offer new tools for in vitro study of cell-to-cell interactions and are 

currently used as complementary systems to in vivo analysis [1]. Here we report the development of primary cell 

cultures from the European abalone Haliotis tuberculata and their use for studying pathogenicity and 

biomineralization processes at a cellular level.  

 

Primary cell cultures have been developed from two abalone tissues, the gill which is a target for the abalone 

parasite Vibrio harveyi [2] and the mantle involved in shell biomineralization. Cells were obtained using the 

explants culture method as previously described [3]. 

First, our investigations focused on cell characterization, intra-cellular metabolism and cell cycle status. 

Cytological staining as well as flow cytometry analysis were used to characterize cell populations. The 

physiological state of culture cells was evaluated by measuring both mitochondrial activity (XTT assay) and 

phenoloxidase (PO) activity. The results showed that both gill and mantle cells could be maintained in 

sub-cultures over 12 days with a significant metabolic activity. Cytometric analysis revealed that mantle cells 

were mainly distributed in the G0/G1 phase of the cell cycle (72%) with a minor percentage of dividing cells 

(8%). These results evidenced that, even in the absence of cell proliferation, primary cell cultures derived from 

gills and mantle are suitable for in vitro investigations.  

In a second part, we report (i) the use of gill cell cultures to investigate the mode of action of Vibrio harveyi 

pathogens and (ii) the use of mantle primary cell cultures to study biomineralization mechanisms. Preliminary 

results show that in contact with V. harveyi bacteria, PO activity of gill cells increase during the first four hours 

and strongly decrease afterwards. Using flow cytometry analysis, we determined that over 25% of culture gill 

cells were able to phagocyte the bacteria. Experiments are in progress to investigate furthermore the interaction 

between gill cells and V. harveyi or OsHV1 virus.  

Within an integrated study of shell biomineralization, mantle primary cultures are used to identify the cells 

involved in matrix protein secretion by immunohistochemistry. Experiments are underway to investigate the in 

vitro expression of candidate genes and the production of calcium carbonate deposits in primary cultures. 
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To conclude, primary short-term cultures provide simplified and controlled systems which are suitable for a set 

of applications in cellular biology and physiology, opening the way to innovative biotechnological tools for 

abalone aquaculture.  
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As white-spot disease (WSD), caused by white-spot syndrome virus (WSSV) infection, is a wide-spread and 

deadly disease for cultured shrimp [1], a new model of shrimp farming is now proposed, especially for 

small-scale shrimp farmers to prevent disease in an affordable, sustainable and profitable manner. The method 

described herein was tested with the black tiger shrimp, Penaeus monodon but is applicable for other shrimp 

species as well. Prevention of vertical transmission of WSD [2] was achieved by stocking specific pathogen-free 

(SPF) P. monodon seed at postlarva 15 stage produced by the Shrimp Genetic Improvement Center, a 

government agency engaged in a selective breeding program for SPF P. monodon. The stock has been free from 

WSSV and five other common viruses found in penaeid shrimp. Horizontal transmission of these diseases is 

prevented by rearing the shrimp at a stocking density of 25-35 individuals/m
2
 in round, plastic tanks 12m in 

diameter with 1m water depth and covered with a 30% 

light-transmitting net that could exclude birds and insects. The 

stocking water was sand-filtered to ensure it was WSSV-carrier free 

and stored for more than one week to ensure the absence of 

infectious viral particles. The water was oxygenated by air-lift 

aeration to direct circular water flow in the tanks. By adding 

molasses to the tank water, biofloc [3] was formed, allowing 

minimal water exchange. At 4 months of culture, the shrimp 

reached an average size of 30 g body weight, with a production of 

80 kg per tank (equivalent to 7 tons per ha). This production yielded 

sufficient revenue to cover construction cost within two crops (8-10 

months), and was profitable for at least three years, which was the 

durability claimed for the plastic tanks. This simple model would allow small-scale farmers to earn a living by 

starting with one or a few tanks before increasing the number of tanks as they gained more profit and more 

experience. Keys that made this model a success included use of SPF seed, biofloc formation, chemical-free 

operation, disease-free cultivation and adjustable management. 
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systems. In The Rising Tide, Proceedings of the Special Session on Sustainable Shrimp Farming, World 

Aquaculture 2009 (Browdy, C.L. and Jory, D.E., Eds.), pp 255-264. The World Aquaculture Society, Baton 

Rouge Louisiana USA. 



 66 

A0343 

DIET AND MICROBIAL INTERACTIONS IN PALINURID LOBSTER LARVAE. 

 

Michael Hall*, Greg Smith, Evan Goulden
1
, A. Cano Gomez & Lone Høj

 

 

Australian Institute of Marine Science 

PMB No. 3 Townsville, QLD 4810. 

Australia. 

m.hall@aims.gov.au 
1
University of New England, Armidale, Australia, 

 

 

Larval survival is based on a high health status and closely associated with nutritional status. Nutritionally 

compromised larvae are at increased risk from opportunistic and pathogenic microbes leading to increased 

morbidity. Phyllosomas have a diverse bacterial community associated with them, some species being potential 

pathogens whilst others are potentially beneficial. Non-pathogenic bacteria can also lead to nutritional 

compromise larvae. External fouling by non-pathogenic filamentous bacteria can restrict the feeding capability 

of the larvae, leading to progressively increasing larval intermoult period and slow larval development with 

increased risk to invasion by pathogenic bacteria.  
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Fouling by filamentous bacteria identified as 

Thiothrix sp. has been observed to occur in 

particular around the mouthpart region of 

larvae, which is a surface exposed to high 

particulate and dissolve organic matter 

concentrations. The fouling is progressive, and 

can lead to complete cessation in the ability to 

feed with a concurrent decline in nutritional 

status opening the way for opportunistic 

microbial pathogens.  

 

Nutritionally compromised moribund 

phyllosomas can be identified by their 

hepatopancreas turning white with subsequent 

spread to the rest of the body, followed by 

tissue degradation. Due to these visual 

characteristics, the syndrome is also known as 

―white gut disease‖. Several Vibrio 

harveyi-related strains isolated from moribund 

phyllosoma and biofilm forming on tank 

surfaces from larval rearing tanks have been 

showed to cause increased phyllosoma 

mortality rates in laboratory survival assays. In 

a typical assay, +90% of larvae die within 72 

hours of the challenge, and the visual 

characteristics of the disease progress are 

similar to diseased animals in rearing tanks. 

One of the pathogenic strains has been 

identified as a new Vibrio species, Vibrio 

owensii.  

The phyllosoma itself is a habitat with a 

complex microbial community. In wild 

phyllosoma, 60% of the bacteria culturable on 

marine agar were members of 

Alphaproteobacteria or Gammaproteobacteria, 

but members of Bacteroidetes, Firmicutes and 

Actinobacteria were also represented. Clone 

libraries revealed that Sulfitobacter, the 

Roseobacter sp. clade, and 

Epsilonproteobacteria were relatively dominant 

groups in the wild phyllosoma. In contrast 

hatchery reared phyllosoma had a higher 

proportion of known opportunistic pathogens 

and clone library analysis showed a higher 

relative abundance of Thiothrix, Vibrio, 

Bacteroidetes and Photobacterium.  

 

Microbes occupy four compartments of the 

hatchery: the water column, the larval feed, the 

larvae themselves and the biofilm Microbial 

management technologies have been examined 

to prevent pathogenic bacteria from becoming 

dominant in hatchery tanks. Bacteriophage 

therapy, quorum sensing manipulation and 

probiotic bacteria have been evaluated to 

reduce larval mortality during larval rearing. A 

number of bacterial groups have been identified 

from wild larval that are capable of reducing 

growth or eliminate specific pathogens from 

the hatchery environment.  
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ABSTRACT:Two Acyl-CoA binding protein (ACBP) encoding genes (HM208169 and HM208170) were 

isolated from gonads of sea urchins Strongylocentrotus intermedius using homologous cloning and the RACE 

method. The complete cDNA of a gene (HM208169) contains a 52 bp 5′ UTR, a 264 bp open reading frame 

(ORF) encoding 87 amino acids and a 2159 bp 3′ UTR. The complete cDNA of other ACBP encoding gene 

(HM208170) contains a 12 bp 5′UTR, a 1197 bp open reading frame (ORF) encoding 398 amino acids and a 196 

bp 3′UTR. A condensed phylogenetic tree was constructed based on the amino acid sequences of the ACBP and 

well-defined vertebrate ACBPs. The overall topology of the tree showed that the ACBP in Strongylocentrotus 

intermedius clusters with all ACBPs of other species. The result enriches our understanding on the high level 

conservation of the amino acid sequence in the sea urchin Strongylocentrotus intermedius. 

The Quantitative real-time PCR analysis demonstrated that the ACBP encoding gene (HM208169) was 

highly expressed in germ cell, zygote, 2-cells, 4-cells, 8-cells and 16-cells stages, while weakly expressed in 

Blastula and gastrula stages. It was highly expressed in gonads, but weakly expressed in muscles, coelomic fluid 

and tube feet. It was highly expressed in gonads of female sea urchins but weakly expressed in gonads of male 

urchins feeding Ulva pertusavar. It was weekly expressed in gonads of female sea urchins after 2-day starvation. 

However, the gene was highly expressed after 4-day starvation and kept high gene expression until the end of the 

experiment. The other ACBP encoding gene (HM208170) was highly expressed in 2-cells and 4-cells stages, but 

weakly expressed in Blastula and gastrula stages. It was highly expressed in gonads of male urchins, but weakly 

expressed in muscles, coelomic fluid and tube feet in both genders of sea urchins. Feeding Laminaria japonica, 

the gene expression was high in gonads of female sea urchins, but week in those of male individuals. The gene 

expression in gonads female urchins was weak after 2-day starvation, turned to high after 4-day starvation, and 

kept high from 13
th

 to 30
th

 starvation.  
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Abstract: The objective of this research was to investigate the construction of constructed wetland (CW) and 

the performance for saline aquaculture wastewater treatment. The constructed wetland type used in this study 

was integrated vertical flow system with salt tolerant emergent plants and several suitable substrates. The 

1.00×0.50×1.00 (L×W×H) system was filled gravel, zeolite, slag, vermiculite and sand from bottom to top 

respectively and was planted with 64 rooted shoots of reed per square meter (Phragmites australisTrin)(Fig.1). 

The system was operated for several months to explore the optimization of operating conditions and the 

treatment performance during stable running. The results showed that the constructed wetland could effectively 

reduce suspended solids (SS), organic matter and nutrients. chemical oxygen demand (COD), ammonia nitrogen 

(NH3-N) and phosphate were reduced by 73.3%, 88.4% and 94.5% during stable running at the residence time 

(HRT) of about 2 days, respectively (Fig.2). The salinity had a negative effect on removal efficiency of 

pollutants (Fig.3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 Schematic diagram of CW for saline aquaculture wastewater eatment 
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Fig.2 The removal of pollutants by the CW 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3 Effect of salinity on ammonia nitrogen and phosphate adsorption 

 

Key Words: Constructed Wetland; Aquaculture Wastewater; Removal efficiency; Salinity 

 

Introduction: Constructed wetlands clarifying sewage under interaction of vegetation, substrates and microbial 

assemblages by simulating natural wetlands, are increasingly paid more attention for the low-cost, 

convenient-management and high-efficiency wastewater treatment [1]. During the past decades, constructed 

wetlands have been used to treat acid mine drainage, municipal wastewater, industrial wastewater, agricultural 

and storm runoff, and effluent from livestock operations. Various biotic and abiotic processes regulate pollutants 

removal in wetlands [2, 3]. Although application of constructed wetlands in the treatment of fresh aquaculture 

wastewater was studied [4, 5], there were seldom successful cases of marine treatment system for aquaculture 
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wastewater.  In this paper, the construction of CW and the performance for saline aquaculture wastewater 

treatment were studied in order to providing proofs and verifications for further research. 
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As part of the Atlantic Cod Genomics and Broodstock Development Project (CGP; www.codgene.ca) we are 

using a combination of normalized and subtracted library construction, microarrays and QPCR to study: 1) the 

immune response of Atlantic cod to viral, bacterial and fungal pathogens, 2) how environmental stressors such 

as high water temperatures affect immune function, and 3) how similar the immune system of Atlantic cod is to 

other fish and higher vertebrates.  To date, approximately 159,000 ESTs have been generated from normalized 

and suppression subtractive hybridization (SSH) cDNA libraries which were developed using various tissues 

isolated from fish stimulated with antigens (bacterial and viral-like) and exposed to stressors such as elevated 

temperature. From these ESTs, along with others generated from normalized libraries of other tissues and 

developmental stages, representative sequences were selected and used to construct a 20,000 element, 50-mer 

oligonucleotide microarray.  Sequences that were selected included those with informative annotation (both 

contigs and singletons), followed by sequences with similarity to database entries of unknown function. Other 

sequences were selected based on criteria such as known sequence directionality and degree of representation 

within our sequence database.  Deeper contigs of SSH sequences lacking significant BLAST hits were included 

as both sense and anti-sense sequences. 

Using these tools we have studied the interactions between Atlantic cod and nodavirus
[1,2]

. Nodaviruses, which 

have positive-sense single-stranded RNA (ssRNA) genomes, cause viral nervous necrosis (VNN), a disease 

reported in many species of marine fish including Atlantic cod. Using tissues from fish adminsistered 

intraperitoneal injections of viral mimic (pIC), as well as brain tissue from asymptomatic VNN carriers, we have 

identified a wide range of virus-responsive transcripts and gained valuable insights into the genes and molecular 

pathways that respond in the brains of nodavirus carriers.  Recently, we have applied the new CGP 20K 

microarray to examine the transcriptome responses of cod spleen to stimulation with formalin-killed, atypical 

Aeromonas salmonicida.  The results obtained from this study compare favorably with our SSH study that 

utilized the same cod spleen samples
[3]

.  Taken together, these studies support the development of new 

hypotheses regarding the nature of the interactions between Atlantic cod and these economically important 

pathogens.  In addition, this knowledge may facilitate the development of effective methods to combat 

infections by these pathogens, and lead to the identification of molecular targets (e.g. single nucleotide 

polymorphisms) that may be useful for selecting pathogen resistant Atlantic cod broodstock. 

http://www.codgene.ca/
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Abstract 

Betanodaviruses are the pathogen of viral nervous necrosis (VNN), which devastates more than 30 marine fish 

species and results in heavy economic loss. Unfortunately, no effective anti-betanodavirus drugs have been 

reported yet 
[1]

. The genome of betanodaviruses is composed of two single-stranded, positive-sense RNA 

segments (RNA1, RNA2). Reverse genetic manipulation is a powerful tool for studies on RNA virus. The whole 

genome of a betanodaviruses strain (PONNV) was cloned and analyzed, two vectors were constructed to 

transcript RNA segments in vitro, and then the transcripts were transfected into primary Paralichthys olivaceus 

cells. The results showed the RNA1 segment was consisted of 3104nt with two overlapping ORF, encoding the 

RNA-dependent RNA polymerase (79-3027nt) and B2 protein (2753-2977nt) respectively, the RNA2 segment 

has 1433nt, an ORF (27-1043nt) encodes the coat protein was found, sequence aliment show that PONNV strain 

was belong to RGNNV genotype; Although many of established reverse genetic systems were driven by T7 

promoter 
[2,3]

, the sequence integrity of T7 promoter would result in three additional G to be added before 5‘ end 

of each RNA strand 
[3]

. To avoid sequence inconsistent to actual viral RNA, a reverse genetic system based on 

sp6 promoter was established in this research, the transcription initiation site of SP6 promoter possess the same 

nucleotides with the 5‘end of each RNA segments of betanodaviruses. The CPE of primary cultured cell could 

be observed four days after being transfected with infectious RNAs. 
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Abstract: Nitric oxide (NO) is an important biological messenger, it can be formed from L-arginine by nitric 

oxide synthase (NOS). There are considerable evidence showing the expression of NOS in mammalian tissues, 

but the distribution of NOS activities in various tissues and organs of marine fishes is rare. In this study, we 

investigated the nitric oxide production and the activities of nitric oxide synthase in various tissues and organs of 

Cynoglossus semilaevis Gunther. We use Griess Reagent to determinate the NO production, and use chemical 

colorimetry to measure the activities of NOS. It was showed that inducible NOS activity was highest in the 

muscle(288.111±3.752 U/mgprot), followed intestine, brain, live, head-kidney, sill, kidney, spleen, heart, and 

showed that constitutive NOS activity was highest in the intestine(559.564±2.615 U/mgprot), followed sill, brain, 

liver, muscle, head-kidney, kidney, heart, spleen, and showed that NO production was highest in the 

spleen(38.83±4.829 umol/L), followed liver, head-kidney, intestine, heart, kidney, brain, sill, serum, muscle. 

NOS activity was different in various tissues and organs, which was related with the function of the tissues, NO 

production was decided by the activity of iNOS and cNOS. This is important that it will help us understand the 

role of NO and NOS in physiological action of Cynoglossus semilaevis Gunther. 

 

Key words: Cynoglossus semilaevis Gunther; nitric oxide; nitric oxide synthase 
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ABSTRCT：White spot syndrome is considered to be the most pathogenic among the penaeid shrimp viruses, 

and the causative organism has been identified as white spot syndrome virus (WSSV). It urgently needs to 

establish a more rapid, sensitive and accurate method to help in finding better intervention strategies to reduce 

the spread of white spot disease. In this study, a nested PCR was established to detect the WSSV of Penaeus 

vannamei. DNA was isolated and amplified by nested PCR reaction with external primers 146F1 and 146R1 and 

internal primers 146F2 and 146R2. Oligonucleotide primers (146F and 146R) were designed on the basis of the 

DNA sequence of a cloned WSBV 1461-bp SalI DNA fragment in recombinant plasmid (pms146). Results of 

the amplification showed two specific fragments which were 1447 bp and 941 bp respectively. PCR analyses 

showed that 15.4％of the different samples from Hebei and Shandong coastal shrimp farms (2 out of 13) were 

WSSV-positive while others were WSSV-negative. Compared with other methods, nested PCR is a more 

sensitive、specific and easier detection method of Penaeus vannamei, which can be wildly used in forepart 

diagnose of WSSV and other pathogeny. 

 

KEY WORDS：Penaeus vannamei; White spot syndrome virus; Nested PCR  
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ABSTRCT：As the development of shrimp aquaculture, it is necessary to establish a more rapid, sensitive and 

accurate method to confirm the pathogeny of prawn and to prevent and cure prawn diseases. In this study, Taura 

virus and Vibrio parahaemolyticus were determined as two pathogens of the red body disease, and 

two-temperature reverse transcription polymerase chain reaction (RT-PCR) method were established to detect 

Taura virus, and the PCR and immune fluorescent antibody methods was established to detect Vibrio 

parahaemolyticus. Taura virus was not detected in 13 samples from different places in china by two-temperature 

RT-PCR method, It was found that the Vibrio parahaemolyticus was presented in the gill, muscle and 

hepatopancreas of the artificial infected prawn by immune fluorescent antibody methods. Pathogeny detection, 

Artificial infection and medication test were carried out and Vibrio parahaemolyticus was successfully separated 

and purified from Penaeus vannamei affected by red body syndrome. The Penaeus vannamei affected by Vibrio 

parahaemolyticus were cured by nuofushaxing, povidone lodine, Compound sulfamethoxazole, Gentamycin 

Sulfate, Tetracycline Hydrochloride. The result of medication test showed that the survival rate is 25% and 30% 

of the experiment groups using Norfloxacin and Povidone Iodine respectively. 

 

KEY WORDS: Penaeus vannamei; Red body disease; Polymerase chain reaction; Fluorescent antibody 

technology 
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Sponges are the richest resources of marine natural products. During the past decades, much attention has been 

paid on finding novel sponge-derived compounds and examining their potential pharmacological activities [1]. 

Although many sponge-derived compounds are excellent drug candidates, wild harvest of sponges is insufficient 

to supply the bioactive compounds in quantity for clinical researches and commercial demands. Sponge-derived 

bioactives production by in vitro sponge cell culture might be feasible to solve this supply problem. Culture of 

sponge primmorphs [2], a special sponge cell aggregates, is a promising system to study sponge cell culture as 

well as sponge cell biology. In this research, we developed a sponge cell fraction and purification technique, by 

which three types of primmorph cultures (named spherulous cell primmorphs, 29g primmorphs, and 110g 

primmorphs) were prepared from different dominant cell types. During the 30-day culture, the three types of 

primmorph culture showed different proliferation and differentiation dynamics in terms of morphological 

characteristics, attachment features and metabolic behaviors of two bioactive alkaloids (Debromohymenialdisine 

(DBH) and Hymenialdisine (HD), located in spherulous cells (submitted)). The concentration of DBH and HD 

in spherulous cell-dominant primmorphs declined during the culture. The 110g primmorphs were more likely to 

attach and spread on the bottom of Petri dishes. The 29g primmorphs showed an increasing trend in DBH and 

HD concentration, which make it a good model for further metabolic manipulation research.  
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With the implement of cultivation of seaweeds on large scale in China, it is required and needs to breed good 

variety, anti-tolerances straits for further implication. So far, various seaweed germplasms were collected and 

preserved, it is necessary to conduct the seaweeds seedstock identification and evaluations and genetic analysis.  

To speed the application of marker-assistant in algal selection and breeding, it is important to conduct the 

genetic mapping and QTLs analysis for the commercial seaweeds, and this will facilitate algal genetic analysis, 

gene isolation, and even to the hybridization and molecular marker assistant breeding in the future. So far, 

several SCAR loci were obtained and verified from Laminaria and Porphyra respectively. In order to 

developing a platform for genomic study of commercial seaweeds, BAC and Lamda libraries of Pophyra 

yezoensis and Laminaria japonica were constructed, and the TPS genes were cloned from the many seaweed 

and were verified. 
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Abstract： 

Genes within the major histocompatibility complex (MHC) are important for both innate and ada- ptive immune 

responses by presenting foreign peptides to T cells. We examined the genetic variation in the MHC class IIB in 

half-smooth tongue sole (Cynoglossus semilaevis) after challenge with bacteria. 2400 fries from 12 half-smooth 

tongue sole families were challenged with Vibrio anguillarum.To examine associations between alleles and 

resistance or susceptibility to V. anguillarum, one hundred and sixty individuals from four high-resistance 

(HR,<40.55% mortality) families and four low-resistance (LR,>73.27% mortality ) families were selected for 

MHC IIB exon2 gene sequence analysis. MHC IIB exon2 gene of tongue sole showed high polymorphism and 

discovered at least three loci. Contemporary, dN/dS [the ratio of non-synonymous (dN) substitution to 

synonymous (dS) substitution] in peptide-binding region (PBR) sites was higher than that in Non-peptide-binding 

region (Non-PBR) sites. 88 alleles were discovered among 160 individuals,13 out of 88 alleles were used to 

analyze distribution between resistant and susceptible families. Some alleles presented in both HR and LR with 

different frequency, yet some alleles were only discovered in HR or LR families. Five alleles,   

Cyse-DBB*6501,Cyse-DBB*4002,Cyse-DBB*6102, Cyse-DBB*5601 and Cyse-DBB*2801, were discovered 

to be associated with susceptibility to V. anguillarum with frequency 1.25%,1.25%, 1.25%,1.25%,2.5% in HR 

families and35%,33.75%, 27.5%, 16.25%,15% in LR families (p=0.000,0.000,0.000,0.001,0.009), respectively. 

Four alleles, Cyse-DBB*3301, Cyse-DBB*4701, Cyse-DBB*6801 and Cyse-DBB*5901, were discovered to be 

associated with resistant to V.anguillarum with frequency 13.75%,11.25%, 11.25%,8.75% in HR families and 

1.25%,1.25%, 1.25%,1.25%,1.25% in LR families (p=0.005,0.018,0.018,0.064), respectively. The study of MHC 

II B gene in half-smooth tongue sole could be helpful in-depth development of marker-assisted selective 

breeding in half-smooth tongue sole.  
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RIG-I-like receptors (RLRs) signaling pathway constitutes a major pathway activated by viral infection [1]. 

Melanoma differentiation associated gene 5 (MDA5), retinoic acid induced protein I (RIG-I) and laboratory of 

genetics and physiology 2 (LGP2), containing some uniform domains, compose RLR gene family, which 

specifically and overlappingly recognize viral RNA in the cytoplasm [2]. In order to elucidate their roles in fish, 

we have cloned the three RLR members from grass carp (data not shown), and here we presented the mRNA 

expression profiles in Ctenopharyngodon idella kidney (CIK) cell culture after grass carp reovirus (GCRV) 

infection by quantitative real time RT-PCR (qRT-PCR) (see figure). The RIG-I mRNA expression was gradually 

up-regulated and recovered to control level, and the MDA5 and LGP2 transcription was rapidly and 

significantly down-regulated, then up-regulated and retrieved to normal level. These results indicated that grass 

carp RLRs were inducible acute-phase proteins and involved in the antiviral innate immune defense to GCRV. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  RLR transcripts in CIK cells infected by GCRV. mRNA expressions were examined at 0, 2, 8, 24 and 

48 h post stimulation. The EF1α gene was employed as an internal control to normalize the cDNA template. 

Asterisk (*) indicated the significant difference between experimental group and control group (p<0.05), and it 

was marked above for RIG-I, below for MDA5 and right for LGP2. Error bars indicated standard deviation.  
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Climatologists generally agree that the earth‘s mean temperature is increasing [1]. This could have a detrimental 

effect on agricultural production as heat stress has been shown to hinder or halt growth and/or reproduction in a 

number of plant species [2]. Gracilaria gracilis, a commercially important South African seaweed (harvested as 

feed for maricultured abalone and as a source of agar), is no exception. Over the last couple of decades, 

complete population collapses have occurred in Saldanha Bay as a consequence of elevated water temperature 

during the summer months [3].  

 

This study investigated whether the central stress response protein, Hsp72, could be employed as a molecular 

biomarker for monitoring heat stress in cultured G. gracilis. The nucleotide sequence of the Hsp72 gene revealed 

a 1.986 kb open reading frame that codes for a 662 amino acid (72.5 KDa) protein. The presence of a 5‘ signal 

peptide and 3‘ retention peptide indicated that the gene codes for an endoplasmic reticulum Hsp72 which has 

70% sequence identity to Hsp70 from the red alga Cyanidioschyzon merolae and the barley Hordeum vulgare. 

Transcriptional and translational levels of Hsp72 were monitored in conjunction with viability and growth rate 

assays of the alga in laboratory-based studies conducted at various temperatures. Hsp72 transcripts increased 

ten-fold following two hours of heat shock at 35
o
C, while Hsp72 protein levels increased two-fold after four 

hours. A statistically significant decrease in G. gracilis growth rate and viability occurred after six and eight 

hours exposure to 35
o
C, respectively.  

 

The results of this study indicate that Hsp72 has great potential as a molecular biomarker for monitoring early 

heat stress in farmed G. gracilis. 
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Kelp waste is the by-product after extracting iodine , mannitol and sodium alginate from kelp in the industy. It 

contains a lot of nutritive materials,such as minerals, fat and lecithin, cellulose, hemicellulose and proteins. It 

could pollute the marine environment when disposal into the water. In order to utilze the kelp waste for 

producing bioactive polysaccharides, kelp waste was fermented by Hypsizigus marmoreus strain 31 in broth 

containing 7% kelp waste, 0.2% glucose and 0.09% beef extracts at 25℃ and 110rpm for 12 days. After 

fermentation, the cultures were centrifugated to collect the supernatants. The exopolysaccharides were obtained 

by adding alcohol to the supernatant, freezed and dried, then weighted. About 5.36g/l of exopolysaccharides 

could be obtained , which was 16.27% higher than that from the supernatant of pure kelp waste solution without 

fermentation. Anti-tumor activity of the exopolysaccharides were detected through MTT method. Result showed 

that the inhibition ratio of SGC7901 cell line was 63.71% for the polysaccharides from the  supernatant of 

fermention, which was 22.78% higher than that from the supernatant of pure kelp waste solution without 

fermentation. Our result suggested that both of the exopolysaccharides yield and antitumour activity of kelp 

waste was significantly enhanced after fermentation by Hypsizigus marmoreus strain 31. 
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Diatoms are a widespread group of eukaryotic microalagae in freshwater and marine environments, and 

contribute to global carbon dioxide fixation represents around 40 % of marine organic carbon production. They 

have been attracting attention as a source of biodiesel, as well as other microalgal groups. Our research group 

has launched the selection of marine microalgae with high neutral lipid content from marine microalgal culture 

collection in our groups. A marine diatom, strain JPCC DA0580, was selected from 1393 strains of marine 

microalgae as a promising resource that can grow as dominant species toward biodiesel production [1]. However, 

until now, genetic transformation techniques have been established in only a few marine diatom species. In 

this study, the genetic transformation of newly identified marine diatom, strain JPCC DA0580 was examined by 

using microparticle bombardment. Strain JPCC DA0580 was transformed with green fluorescent protein (gfp) 

gene as a reporter gene. Various promoters (fucoxanthin, chlorophyll a/c-binding protein (fcp) gene, rous 

sarcoma virus long terminal repeat (PRSV-LTR) and cauliflower mosaic virus 35s (CaMV35S)) were ligated 

with the gfp gene. In order to identify GFP transformants rapidly, direct microscopic observation at single-cell 

level on agar plate was performed. The GFP expression was observed at a single cell level after 12-h inoculation 

on agar plate (Figure). Efficient transformation using microprojectile bombardments was conducted at 0.6 μm of 

particles size of gold microcarriers under 1550 psi with (transformation efficiency: > 10
-7

). Furthermore, 

transformation efficiencies when using promoter sequences of house-keeping genes in strain JPCC DA0580 

were evaluated . 

 

[1] Matsumoto, M., Sugiyama 

H., Maeda Y., Sato R., Tanaka, 

T. and Matsunaga, T. 2010. 

Marine diatom, Navicula sp. 

strain JPCC DA0580 and 

marine green alga, Chlorella sp. 

strain NKG400014 as potential 

sources for biodiesel 

production. Appl. Biochem. 

Biotechnol. 161: 483-490 

 

 

Figure Microscopic images of strain JPCC DA0580 transformed by 

plasmid including RSV-LTR promoter, gfp and XXXX terminator. (a) 

phase-contract image; fluorescent images with (b) blue excitation 

(GFP) and (c) green excitation (chlorophyll) Scale bar: 10 µm. 

(a) (b) (c)

mailto:tmatsuna@cc.tuat.ac.jp
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Abstract 

Starch constitutes a major carbon sink for CO2 fixation during the process of photosynthesis of microalgae. 

Some microalgae, primarily green algae, have been proved to accumulate large amount of intracellular starch 

under stress conditions. It is strikingly valuable and important for production of algal-derived starch in large 

scale to meet the demand for renewable and clean energy (bioethanol, bio-hydrogen, etc.).  

A marine green microalga Tetraselmis subcordiformis was investigated its growth as well as intracellular starch 

accumulation in a 10L flat airlift photobioreactor (420×80×500 mm) with inside channel under continuous 

illumination (120~250 μ mol E · m
-2 

· s
-1

) at 30℃. 3% CO2- rich air was compressed into the photobioreactor to 

reach the aeration of 0.125 VVM.  

The results showed that under nitrogen limiting condition (1.18 mmol/L initial NO
3-

), T.  subcordiformis was 

able to accumulate starch from initially 20% (dry weight based) to more than 50% within five days. The decline 

of chlorophyll florescence dynamics parameters might be attributed to the starch accumulation under the 

photosynthetic stressed condition. 

 

Keywords: Tetraselmis. subcordiformis; Starch; Nitrogen limitation; Chlorophyll florescence dynamics 
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Abstract: The ecotoxicological and statistics method was selected to examine interaction mechanisms between 

Platymonas helgolandicavar and Skeletonema costatum and response of the interaction mechanics to UV-B 

radiation. Results indicated that interference competition and exploitation competition were coexistent in 

co-cultural system. P. helgolandicavar exhibited inhibitive effect to S.costatum through interference competition, 

S.costatum while presented an exploitation competition to P. helgolandicavar. The interaction mechanisms 

between P. helgolandicavar and S.costatum were changed by UV-B radiation stressed. A complete exploitation 

competition was showed between P. helgolandicavar and S.costatum after treated by UV-B radiation. 

Keywords: Interspecies competition; UV-B radiation; Skeletonema costatum; Platymonas helgolandicavar 
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Cultivated marine biomass is emerging as a next-generation feedstock for the development of biofuels and 

bioactives. Cultivation strategies, processing strategies, and new product development all represent opportunities 

for marine biotechnology researchers and companies.  

 

The National Research Council of Canada Institute for Marine Biosciences is operating an integrated marine 

biorefinery based on photobioreactor-grown algal biomass. The biomass is currently processed into biofuels and 

certified reference materials. In addition, a substantial research program has been developed to identify further 

value streams from the biomass, as well as further explore technologies supporting the biorefinery. The new 

value streams focus on bioactives and pharmaceutical leads, while the newly-developed technologies range from 

cultivation methods, to analytical, extraction, and fractionation technologies, as well as bioassay and biomarker 

systems. 

 

The paper describes the state of the Canadian Marine Biorefinery, its outputs both in terms of today‘s products 

and future value leads, identifies future challenges and opportunities for partnerships, and outlines a commercial 

value proposition for biorefinery operation.  

 

 

Figure 1. The design and outputs of the NRC-IMB biorefinery. Product outputs are shown in red boxes and 

technology outputs in blue boxes. 
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Marine brown algae or Phaeophyta substantially differ from other divisions in the structure of carbohydrates. 

With mannitol as a reserve material, these brown algae contain alginates (composed of two uronic acids 

D-mannuronic and L-guluronic) and fucans (complex sulfated polysaccharides with L-fucose as main 

monosaccharide and other residues such as galactose, mannose and uronic acid). Alginate is widely employed in 

food industry, biotechnology and medicine; antiviral, antitumor and 

anticoagulant activity of fucans are reported and related to their sulphate 

content [1]. The composition of algal polysaccharides varies according to 

species, extraction procedure and season of harvest. The coastal waters of 

Yucatan could serve a practically inexhaustible source of brown algae for 

industrial processing. Nowadays these resources are not used and their 

chemical aspects are insufficiently studied, as for Sporochnus pedunculatus.  

 

In the present study, quantitative determination of mannitol, fucoidan and 

alginate of the brown alga Turbinaria turbinata and Sporochnus 

pedunculatus, collected in 2009 at the coast of the Yucatan Peninsula (Mexico) was carried out. Sulphate and 

uronic acid content of the fucoidan and alginate were obtained. The alginate was extracted with alkaline 

conditions [2]. Sulphate content of the fucoidan and alginate were obtained by phenol sulphuric acid method [3]. 

Uronic acid content was measured with a modification of the carbazole method [4]. FTIR spectra of both 

polysaccharides are also reported. Species showed differences in their polysaccharide composition. In particular, 

alginate yield (26.4%) and fucoidan yield (16.9%) in T. turbinata were higher than those obtained from S. 

pedunculatus (20.1 and 13.2% for alginate and fucoidan, respectively). However, fucoidan content of the two 

species studied was notably higher than other reported, which ranged betwen1-8%, except for Chordaria 

flagelliformis [5] and Fucus distichus [6]. S. pedunculatus fucoidan had higher sulfate content (9.1%) when 

compared to T. turbinata. Further studies are necessary to determine structural conformation details and the 

relationship between their chemical composition and the potential biological activities.  

[1] Pomin, V. H., and Mourão, P. A. S. 2008. Structure, biology, evolution and medical importance of sulphated 

fucans and galactans. Glycobiology. 18: 1016–1027. 

[2] Hernández-Carmona, G., McHugh, D.J, Arvizu-Higuera, DL. and Rodríguez-Montesinos, YE. 2002. Pilot 

plant scale extraction of alginates from Macrocystis pyrifera 4. Conversion of alginic acid to sodium alginate, 

drying and milling J. Appl. Phycol. 14: 445–451 

[3] Jackson, SG. and McCandless, EL. 1978. Simple, rapid, turbidimetric determination of inorganic sulfate 

and/or protein Analytical Biochemistry 90: 802–808. 

[4] Filisetti-Cozzi, TM. and Carpita, NC. 1991. Measurement of uronic acids without interference from neutral 

sugars Analytical Biochemistry 197: 157-162 

 [5] Bilan, MI., Vinogradova, EV., Tsvetkova, EA., Grachev, AA., Shashkov, AS., Nifantiev, NE. and Usov,  

AI. 2008. Sulfated glucuronofucan containing both fucofuranose and fucopyranose residues from the brown alga 

Chordaria flagelliformis. Carbohydr. Res. 343: 2605-2612. 

[6] Bilan, MI., Grachev, AA., Ustuzhanina, NE., Shashkov, AS., Nifantiev, NE. and Usov, AI. 2004. A highly 

regular fraction of a fucoidan from the brown seaweed Fucus distichus. Carbohydr. Res. 339: 511-517. 

S. pedunculatus 
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Abstract: This paper focused on the effect of different light intensity on the growth and pigment content of 

Betaphycus gelatinum and provied advices for promoting yield. B. gelatinum could grow in a large range of 

light intensity from 500 lx to 11000 lx. However, the change of light intensity had significant effect on its 

growth. The highest growth rate was observed at 3000lx, and the growth rate was lower no matter the light 

intensity increased or decreased. The maximal content of chlorophyll-a (95.5μg/g) was detected at 2000lx. And 

the PC, APC and PE content of B. gelatinum was decreased from 992μg/g, 541μg/g and 996μg/g to 407μg/g, 

125μg/g and 251μg/g respectively when the light intensity ranged from 500 lx to 8000 lx. At the same time, the 

color of it changed from amber to yellowish green gradually. 

 

Keywords: Betaphycus gelatinum, light intensity, growth, pigment 
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Abstract Platymonas subcordiformis, a marine green alga, was demonstrated to photo-biologically produce 

hydrogen when regulated by a proton uncoupler CCCP (Carbonyl Cyanide m-Chlorophenylhydrazone). This 

process is composed of two stages: algal cultivation and hydrogen production. In the first stage the green alga 

grow to accumulate biomass. In the second stage, the algal biomass is subjected to a period of dark anaerobic 

induction of hydrogenase activity and then exposed to light irradiation for photo-evolution of hydrogen with 

CCCP protocol. CCCP acts to create an anaerobic environment, essential for hydrogen production by reducing 

the photosystem II (PSII) activity (oxygen evolution) of P. subcordiformis cells below the respiration activity 

(oxygen consumption of intracellular substrates). Therefore the endogenous substrates content in algal cells play 

an essential role on the final hydrogen yield since hydrogen evolution will effectively stop as soon as it is 

consumed completely.  

In our studies, it was found several times that there was a peak of yield of hydrogen production by P. 

subcordiformis at stationary stage of algal growth curve, showing that some necessary elements starvation 

induced biochemical changes that enhanced hydrogen production by P. subcordiformis. Further investigation 

indicated that among nitrogen, sulfur and phosphor (major components in cultivation medium), nitrogen 

deprivation in the medium influenced biochemical composition in the first cultivation stage and hydrogen 

production in the second stage dramatically. Nitrogen starvation reduced protein inside the algal cells, but 

increased the carbohydrate content, resulting in much higher hydrogen yield. 

 

Key words: Platymonas subcordiformis, green algae, photo-hydrogen production, nutrient starvation 
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Fucoidan extracted from L. japonica is a kind of important sulfated heteropolysaccharide. A low molecular 

weight fucoidan (DFPS), obtained from the brown seaweed L. japonica by water extraction, ascorbic acid and 

hydrogen peroxide degradation, was separated into three fractions by DEAE-Sepharose FF column 

chromatography. All three fractions (DF1, DF2 and DF3) contained predominantly fucose and galactose and 

also contained sulfate groups. Structural studies on the DF2 were carried out by chemical and spectrum analysis 

method. The backbone of DF2 was primarily (1→3)-linked alpha-L-fucopyranose residues and a few (1→4)- 

alpha-L-fucopyranose linkages. The branch points were at C-4 of 3-linked alpha-L-fucopyranose residues by 

β-D-galactose unites (35%, molar ratio) or at C-2 of 3-linked alpha-L-fucopyranose residues by non-reducing 

terminal fucose unites (65%, molar ratio). Sulfate groups occupied position C-4 or C-2, sometimes C-2, 4 to 

fucose residues, and C-3 and/or C-4 to galactose residues. The three fractions had antioxidant and anticoagulant 

activity in vitro, and the ability was associated with their chemical constituent and structure. The antioxidant 

activity of DFPS and its fractions not only related to the content of the sulfate group but also to the ratio of 

sulfate content/fucose. All the samples had anticoagulant activity in vitro, the mechanism of anticoagulant was 

complex, DFPS fractions could work on both intrinsic and extrinsic coagulant factors [1]. 

We used FPS and DFPS as raw material to synthesize oversulfated, phosphorylated, aminated, acetylated and 

benzoylated derivatives. The chemical constituent and bioactivities such as antioxidant and anticoagulant 

activities of these ten derivatives were studied. The results showed that acetyl and benzoyl groups could enhance 

the antioxidant activity greatly, on the other hand, sulfate, phosphorylated and aminate groups could enhance the 

anticoagulant activity. The molecular weight had little effect on the antioxidant activity, however, had great 

influence on the anticoagulant activity. The anticoagulant activity of FPS derivatives was higher than DFPS 

derivatives [2-3]. 

In conclusion, the structure of fucoidan extracted from L. japonica is different from fucoidan extracted from 

other kind of brown seaweed. The chemical modification on the fucoidan could enhance its antioxidant and 

anticoagulant activity.  

[1]. Wang, J., Q. Zhang, Z. Zhang, H. Song, and P. Li, 2010. Potential antioxidant and anticoagulant capacity of 

low molecular weight fucoidan fractions extracted from Laminaria japonica. International Journal of Biological 

Macromolecules. 46:6-12. 

[2]. Wang, J., Q. Zhang, Z. Zhang, J. Zhang, and P. Li, 2009. Synthesized phosphorylated and aminated 

derivatives of fucoidan and their potential antioxidant activity in vitro. International Journal of Biological 

Macromolecules. 44:170-174. 

[3]. Wang, J., F. Wang, Q. Zhang, Z. Zhang, X. Shi, and P. Li, 2009. Synthesized different derivatives of low 

molecular fucoidan extracted from Laminaria japonica and their potential antioxidant activity in vitro. 

International Journal of Biological Macromolecules. 44:379-384. 
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Microalgae lipids, as a source of renewable biofuels, have attracted more and more attentions due to their ability 

to produce biodiesel and hydrocarbon gas [1]. In order to improve the lipid content, the most effective culture 

condition was the depletion of the major nutrients nitrogen [2]. In our laboratory, we studied the supplement 

period of sodium nitrate and the effect of different nitrogen source on cell growth and lipid accumulation of 

Isochrysis. zhangjiangensis. Using 0.6 L tubula photobioreactors (diameter5cm×height 42cm), 

882µmol.l
-1

sodium nitrate was supplied in f/2 culture medium for 24h once, 48h once, 72h once, respectively. 

The initial cell density was 8×10
6
cell.mL

-1
. The experiments were performed at 25±1ºC, 2%CO2 supply of 0.8 

vvm and light/dark 14:10 at light intensity of 200µEm
−2

s
−1

. The highest biomass of 2.4± 0.6g.l
-1

was obtained at 

the intermittent-supplying for 24h once. Surprisingly, with N-deprivation regulation, the difference is that the 

highest total lipid content 44.9 ± 0.1% and lipid productivity 119.7 ± 29.9 mg.l
-1

day
-1

 are received when nitrogen 

source is supplied every 24h. The variation in fatty acid composition of three cultures is significant and sixteen 

kinds of fatty acids are monitored in the cultures for intermittent-supplying of 24h. The highest biomass 

productivity was obtained when 882µmol.l
-1

urea was supplied for 24h once, with a biomass concentration of 

3.09±0.27 g.l
-1

 and a lipid content of 36.1±1.5%. 
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   A agar-degrading bacterium AJ-3 was isolated from a marine and was identified as Microbulbifer sp. by 16s 

rRNA sequencing. This strain exhibited a strong extracellular agarase activity and produced 

aga-oligosaccharides. This research was performed to determine the antioxidant activities, angiotensin 

converting enzyme (ACE) inhibitory effect, alcohol metabolizing activities, and nitrite scavenging activity of  

aga-oligosaccharides. Antioxidant activities were measured by using 2,2-diphenyl-1-picryl-hydrazyl (DPPH) 

free radical scavenging activity and super oxide dismutase (SOD) activity. DPPH radical scavenging activity and 

SOD activity of aga-oligosaccharides were remarkably increased in a dose-dependent manner and was about 

64.31% at 1 mg/ml and 82.1% at 0.2 mg/ml. The ACE inhibitory  activity of aga-oligosaccharids were also 

increased in a dose-dependent manner. To determine the influence of aga-oligosaccharids on alcohol metabolism, 

the generating activites of reduced-nicotinamide adenine dinucleotide (NADH) by alcohol dehydrogenase 

(ADH) and acetaldehyde dehydrogenase (ALDH) were measured.  Facilitating rates of ADH activity by 

aga-oligosaccharids ware 121.6% at 0.4 mg/ml and ALDH activity was 104.5% at 1 mg/ml. Nitirite scavenging 

activity, which was measured at various pH conditions(1.2,3.0,6.0) was about 95.8% at 1 mg/ml and pH 1.2. 

These results revealed that aga-oligosaccharides have a strong antioxidant activity, alcohol metabolizing activity, 

and ACE inhibitory activity. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 94 

B0126 

Physiological Activities of degrading products of Capsosiphon fulvescens using agarase 

isolated from marine bacterium 

 

Jeong Mi Bae, Hye Yoon Kim, Eun Kyung Cho
1 
and Young Ju Choi

* 

 

Department of Food and Nutrition, 
1
Department of Bio-Food Materials, Silla University, Busan 617-736, Korea 

 

 

A agar-degrading bacterium AJ-4 was isolated from a marine and was identified as Microbulbifer sp. by 16s 

rRNA sequencing. Agarase from this strain exhibiting a strong extracellular agarase activity was used to acquire 

the degrading products of Capsosiphon fulvescens (DPC). Its products was investigated  to determine the 

antioxidant activities, angiotensin converting enzyme (ACE) inhibitory effect, alcohol metabolizing activities, 

and α-glucosidase inhibitory effects. Antioxidant activities were measured by using 

2,2-diphenyl-1-picryl-hydrazyl (DPPH) free radical scavenging activity and super oxide dismutase (SOD) 

activity. DPPH radical scavenging activity and SOD activity of DPC were remarkably increased in a 

dose-dependent manner and was about 71.62% and 98.87% at 5 mg/ml, respectively. The ACE inhibitory 

activity of DPC was also increased in a dose-dependent manner and was about 70.62% at 5 mg/ml. To determine 

the influence of DPC on alcohol metabolism, the generating activity of reduced-nicotinamide adenine 

dinucleotide (NADH) by alcohol dehydrogenase (ADH) was measured. Facilitating rate of ADH activity by 

DPC was 186.76% at 5 mg/ml. α-Glucosidase inhibitory activity of DPC was also increased in a dose-dependent 

manner. These results revealed that DPC has a strong antioxidant activity, α-glucosidase inhibitory effect, 

alcohol metabolizing activity, and ACE inhibitory activity. 

 

 

 

 

 

 

 



 95 

B0140 

Characterization and differential expression of cbbX gene between female and male 

gametophytes of Laminaria japonica 

 

Shi Wei-wei
1
, Wang Li-li

1, 2
, Chen Jing

1
, Ouyang Long-ling

1
, Bi Yan-hui, Zhou Zhi-gang

1 

 

(1. Key Laboratory of Genetic Resources and Their Applications in Aquaculture, and Aquaculture E-Institute of 

Shanghai Municipal Education Commission, Shanghai Ocean University, Shanghai 201306, China; 

2. National Marine Environmental Monitoring Centre, State Oceanic Administration, Liaoning Dalian 116023) 

 

 

Abstract: With designed gene-specific primers on basis of Clone 18 sequence screened out of a suppressive 

subtracted cDNA library from the male gametophyte of Laminaria japonica, a full length cDNA (GenBank 

accession No: EF490312) was cloned by use of rapid amplification of cDNA ends (RACE). It was composed of 

2087 bp in sequence including 118 bp 5′-untranslated region (UTR), 694 bp 3′-UTR with poly A at this end and 

1 275 bp open reading frame (ORF). Its homology with Guillardia theta nucleomorph-encoding CbbX protein 

(GenBank accession number: CAB65663) reached 66% in peptide sequence. The deduced protein of L. japonica 

cbbX gene contained 424 amino acids with the first 19 ones of at N-terminal constituting a signal peptide. The 

matured protein was composed of 405 amino acids after endonuclease restriction digestion with a putative 

molecular weight of 45.26 kD and pI at 5.28. The coding region of cbbX gene was interrupted by eight introns 

with all splicing sites well matching a GT-AG rule. There was no difference between female and male 

gametophyte cbbX genes in their cDNA or DNA sequences. From 184 Gly of the encoded protein, there was a 

Walker ATP-binding motif. The deduced CbbX from L. japonica gametophytes was clustered with cryptophyte 

nucleomorph- and rhodophyte nucleus-encoding CbbX which was significantly different from the 

chloroplast-encoding one according to the constructed neighbor-joining phylogenetic tree. It was supposed, 

therefore, that the cloned cbbX gene from L. japonica gametophytes was possibly encoded by nucleus. The 

transcription level of cbbX gene in male gametophytes was proven significantly higher than that in females by 

quantitative real-time PCR, and the diurnal transcription patterns were a little different between males and 

females, both of which confirmed that cbbX gene was a differentially expressed one in L. japonica gametophytes. 

This research lays a foundation for the function identification and subcellular location of cbbX gene. 

 

Key words: Laminaria japonica, gametophyte, cbbX gene, prokaryotic expression, transcription 
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Abstract：The RSAP technique was applied to study the genetic diversity among 90 samples of 5 different 

cultured populations of Laminaria japonica which collected from different sites. Totally, 233 loci were obtained 

using 9 combinations of primers, 231 of which were polymorphic bands (99.14%). Nei‘s genetic diversity was 

0.3981, Shannon‘s information index was 0.5783, coefficient of genetic differentiation was 0.3403. The results 

indicated that the genetic diversity among populations contributes 74.21% to the total genetic variance and 

within populations contributes 25.79%. The result of cluster analysis based on the UPGMA method among the 

populations were consistent with their genetic relationship. The analyze results also indicated that the RSAP 

technique was a high-efficiency tool in genetic structure and genetic diversity research. 

Key words: Laminaria japonica; RSAP; genetic diversity 
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In marine microalgae, unlike the glycerolipids found in membranes, triacylglycerol (TAG) do not perform a 

structural role but instead serve primarily as a storage form of carbon and energy. There is some evidence 

suggesting that, in algae, the TAG biosynthesis pathway may play a more active role in the stress response. 

Phosphorus limitation usually resulted in increased lipid content, mainly TAG. To research the phosphorus press 

mechanism of microalgae, marine green algae Chlorella sp. was placed under different phosphorus conditions. 

After extraction, lipids in cell as TAG and phospholipids on membrane were analyzed by HPLC; multiple 

chromatographies were used to remove background proteins, for the detection of key enzymes in phosphorus 

press mechanism. Several potential proteins were analyzed LTQ-MASS and identified as members of 

phospholipase gene family. This result showed that in microalgae, under phosphorus press, phospholipids on 

membrane might be hydrolyzed by phospholipase to produce diacylglycerol for TAG synthesis and free Pi to 

sustain other Pi-requiring processes. 

 

Key words: Marine algae; Phosphorus press mechanism; Triacylglycerol (TAG); Multiple chromatographies; 

Phospholipase; 
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Abstract: Based on the orthogonal design of three factors, the results show that the most important factor affects 

the algae growth is the initial inoculation density. Temperature takes the second effect, light intensity takes the 

least importance, the values are 0.1×10
5
cells/ml, 18℃ , 4000Lx respectively. Meanwhile, in large scale 

cultivation system for condition optimization, the results show that the 2×10
5
cells/ml is the optimal initial 

inoculation density. The fatty acids content and composition in Isochrysis.sp are changing in the whole 

cultivation. The total fatty acids content is 9.3% to 13.3%. The fatty acids are rich in C16 and C18. The main 

saturated fatty acid is C16:0, accounting for 9.16%~22.16%. Mainly unsaturated fatty acids are C16:1, C18:1 

and C18:2, in which the content of C18:1 is the highest. At the end of the cultivation, the content of C16 and 

C18 fatty acids were highest. They were1.97% and 52.57%respectively, this is the best time to collect algae 

cells. 

 

Key word: culture conditions; Isochrysis.sp; growth; fatty acid 
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Abstract: 

 

All forms of intensive culture have been threatened by an increasing number and occurrence of highly virulent 

and aggressive pathogens due to the high densities they have to be reared. To date,  two are the most accepted 

procedures  for reared-fish immunization: injection or immersion, although it is well accepted that either 

alternative carry efficiency-limiting features, among which high production costs, intensive labor requirement 

and fish stress are the most relevant of all [1]. As a consequence, there has been an increasing interest  in the 

development of alternative amicable and more efficient ways to deliver immuno protective molecules into fish, 

and the oral appears as the most reasonable and promising in this frame of thoughts,  the use of edible plant 

material – also known as – Molecular Farming, has taken the lead [2]. 

Noticeably, microalgae molecular farming represents a new and promising industry plant biotechnology 

providing an attractive platform for the expression of recombinants proteins as well of high value compounds at 

inherent low cost of production, ease of manipulation and safety [3]. 

Here we present the development of a novel system for the expression of recombinant molecules within the 

chloroplast of the unicellular alga Haematococcus pluvialis (H. pluvialis). This alga is a non-pathogenic and 

non-toxic organism and is therefore highly compatible to be used as a true bioreactor. 

In this regard, this microalgae represents a novel expression model system to produce a number of recombinant 

proteins for wide variety of biotechnological applications by engineering the chloroplast genome in a site-specific 

manner using the gold particles bombardment procedure.  

To demonstrate the feasibility of this chloroplast technology, we have successfully constructed a chimeric gene- 

cassette system able to express foreign genes in the H. pluvialis chloroplast along with the production of 

chloroplast transformants harboring the gene of interest. The chimeric system comprises  the promoters from two 

natural chloroplast genes, psbA and rbcL, and the corresponding regulatory sequences 5‘- and 3‘-unstranslated 

regions (UTR), in phase with a bacterial selective gene used as a reporter (the spectinomicin–resistance gene 

aadA). The psbA and rbcL genes encode the D1 protein of the photosystem II reaction center and the large 

subunit of ribulose-1,5-bisphosphate carboxylase/oxygenase, respectively. The rearrangement of the promoter 

and 5‘- and 3‘- regulatory sequences was done in order to compare the effectiveness of transcription level 

expression of the foreign gene. Stable chloroplast transformants followed by homoplasmic lines containing the 

novel chimeric-cassette genes were obtained and the trancriptional activity for the transgene determined by 

RT-PCR. Additionally, we have also compared by RT-qPCR the efficacy of the presumed promoter regions of the 

H. pluvialis genes for transcription when fused to the aadA reporter gene.  

Being aware that molecular farming for microalgae is in its infancy, we have contributed developing a novel set 

of genetic tools accessible for producing recombinant proteins in H. pluvialis chloroplast which has the potential 
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to be used as oral prophylactic and/or therapeutic vaccination of antigens included in the feed for confined 

animal growth, particularly fish but extendable to other systems, with unquestionable economic, environmental 

and efficacy benefits. 
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Abstract: 

To characterize the mitochondrial cytochrome b gene (Cytb) from Prorocentrum donghaiense, it was obtained by 

reverse transcription-polymerase chain reaction (RT-PCR) and rapid amplification of cDNA ends (RACE) 

techniques. The full length of Cytb transcript is 1124bp with standard start codon. However, similar to some 

dinoflagellate alga, the open reading frame of P. donghaiense Cytb transcript is followed by a poly-A tail without 

a recognizable stop codon. Alignment of the deduced amino acid sequence of P. donghaiense and other 

dinoflagellates showed that P. donghaiense shared 97% identity with P. minimum and P. micans, 84% , 83%, 

80%, 79%, 78% with Pfiesteria piscicida, Karenia brevis, Alexandrium tamarense, Pyrodinium bahamense and 

Karlodinium micrum, respectively. Phylogenetic analysis showed that Cytb from P. donghaiense clustered 

together with that from P. minimum with strong bootstrap support, and appeared to be well-separated from 

homologs in rhodophytes, cryptophytes, and bacillariophytes. Moreover, the genomic sequence of Cytb was 

cloned and sequenced as well. RNA editing was detected, overwhelmingly involving A-G, U-C, or C-U 

substitutions with a smaller number of G-C, G-A changes. Finally, the real-time fluorescent quantitative PCR 

method was developed to detect the expression of Cytb mRNA in P. donghaiense at different time during the 

whole growth phase. It showed that the mRNA level was relatively constant at different growth phases. The 

results indicated that Cytb gene was an unusual gene with special transcript editing and a molecular marker in 

phylogenetic analysis. It also may be a good candidate of housekeeping gene for P. donghaiense. 
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Abstract: Prupose: The thallus whitening in Gracilaria may be induced by the pathogens(Weinberger, 1994; 

1997), but pathogenic bacteria vary for different species and environment. The effect of two pathogen isolating 

from G. lemaneiformis on the volatile metabolites of the alga were studied, and the characteristic metabolites 

caused by the tip bleaching were assayed for disease prevention. Methods: The pathogen were identified by the 

16S rDNA technology, and confirmed by their physic-chemical characterisitcs, and the solid phase 

microextraction (SPME) and gas chromatography-mass spectrometry (GC-MS) were used to analysis the 

volatile metabolites. Results: Of 16 epiphytic bacteria isolated from the tip bleaching parts of the G. 

lemaneiformis, two strains of bacteria can induce healthy algal tips to necrotic tips. They were identified as 

Thalassospira sp. and Vibrio parahaemolyticus respectively, and the changes of secondary metabolites of G. 

lemaneiformis infected by two strains of pathogenic bacteria were analyzed. Results showed the difference of 

1-octen-3-one and E-2-nonenal were very significant (P<0.01) between the Thalassospira infected group and 

control group, while trichloromethane, 3-methyl butanal, benzaldehyde and E-2-decenal varied significant 

(P<0.05). And the difference of 1-octen-3-one, benzaldehyde and E-2-nonenal between the Vibrio 

parahaemolyticus infected group and the control group were very significant (P<0.01), while 3-methyl butanal 

and octanal were significant (P<0.05). Conclusions: 1-octen-3-one, E-2-nonenal, 3-methyl butanal and 

benzaldehyde maybe the characteristic metabolites for the pathogenic infection, and can be used as the marker 

for the disease prevention of Gracilaria lemaneiformis. 
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Abstract: Nannochloropsis is a unique marine microalgal genus belonging to the Eustigmatophyceae [1]. This 

microalga is distributed throughout the world‘s oceans and plays a significant role in the global carbon and 

mineral cycles, especially in oligotrophic seawater [2]. It is widely used in mariculture as a feed source and is 

proposed as an alternative source of fish oil due to its high content of, especially EPA [3,4]. The biosynthetic 

pathways of PUFAs in Nannochloropsis are simple compared to other marine microalgae; besides, there are 

plenty of key enzymes . Studying on the enzymes not only helps in clarifying the biosynthetic pathways of EPA, 

but also benefits the industrial production of EPA. To get the sequence of enzymes, degenerate PCR was 

performed to amplify the conserved region, and then RACE was executed to clone the full-length open reading 

frame. Furthermore, the function of the cloned gene was characterized through expressing in yeast.  
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Abstract: AFLP and RSAP were used to study the genetic diversity index of three cultivated Undaria pinnatifida 

populations. Two marker systems were compared. 6 pairs of AFLP primers were used and 194 loci were 

detected, 133 of them were polymorphic, percent of polymorphic loci were 68.56%. 12 pairs of RSAP primers 

were used and 256 loci were detected, 255 of them were polymorphic, percent of polymorphic loci were 99.61%. 

AFLP system had higher assay efficiency. RSAP system had more polymorphic loci. 

 

Key word: Undaria pinnatifida; AFLP; RSAP; genetic analysis  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:liutao@ouc.edu.cn


 106 

B0241 

Comparisons of indoor/outdoor microalgal cultivations for production of biodiesel and 

for mitigation of CO2 in bubble column photobioreactors 

 

Z-Hun Kim, Hai-Linh Tran, Dong-Keon Kim and Choul-Gyun Lee* 

 

Institute of Industrial Biotechnology, Department of Biological Engineering, Inha University Incheon 402-751, 

Korea 

TEL: +82-32-860-7518, FAX: +82-32-872-4046 

 

 

Microalgae can fix carbon dioxide from combustion of fossil fuel while converting CO2 into energy intensive 

chemicals at the same time. The objective of this study is to evaluate differences among indoor and outdoor 

culture conditions, kinetics of the cell growth, and CO2 fixation rate using autotrophic cultivation of Chlorella 

vulgaris in 2 L bubble column photobioreactors (BC-PBRs). It was carried out with two types of CO2 gases: 

pure CO2 gas from a commercial gas cylinders and flue gas from combustion of kerosene. In order to investigate 

combined effect of natural light (NL, solar radiation) and artificial light (AL, fluorescent lamps), some 

BC-PBRs set up at outdoor was supplemented with 100 mol·m
-2

·s
-1

 of AL using 55 W fluorescent lamps during 

the night. Supplementation of AL (at night time) to NL (at day time) could provide a enough level of light for 

cell growth and the final cell concentration at outdoor with the supplementation was comparable to that of the 

indoor culture with continuous AL. Feasibility test using flue gas from kerosene combustion showed that C. 

vulgaris could grow well and successfully fixed the CO2 gas contained in flue gas. Cultivation under continuous 

light regime no matter which (natural or artificial) light source was used, showed a better cell growth rate and 

productivity. However, a proper combination of NL and AL may give more cost-efficient way of carbon dioxide 

fixation and biofuel production. 
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Korean climate condition may not provide enough light condition for outdoor microalgal cultures, although 

utilization of sun light energy has numerous benefits in aspect of economics. Therefore, it is necessary to 

investigate the possibility of supplementing artificial light (AL) in addition to solar radiation can be more 

effective. Night biomass loss (NBL) was measured under natural light (NL) condition without any AL 

supplement. The results have shown that NBL quantity was about 30% of the cell concentrations under 

continuous lighting scheme (the same NL during the day and supplementing AL at night). In order to minimize 

NBL with minimum energy by supplementing the AL at night, various lighting schemes at the night were 

performed including intermittent light effects. While the light and dark ratio was fixed at 1:1, the intermittent 

lighting cycle periods were varied among 30, 60, and 150 minutes. The average of fresh cell weight obtained 

under intermittent lights was 2.67 g/L, whose NBL was reduced by 62% compared to the NBL under natural 

condition while using 50% less energy. For the relative yield from electric power to cell mass, the intermittent 

light cycle of 150 minutes was the best with 72% higher than that under continuous condition. Furthermore, 

some fatty acid concentrations such as C18:1, C18:3 found to be affected by the intermittent lighting cycle 

period. 
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Carbon dioxide (CO2) is considered as a major greenhouse gas causing the global warming problem. Mankind 

has now recognized both the necessity and increasing urgency to reduce the CO2 content in the atmosphere. 

Carbon dioxide removal technology has two parts: biological CO2 fixation (BCF) and separation technology. 

BCF is environment-friendly way to remove CO2 and photosynthesis by microalgae and higher plants is the 

most common BCF. Since the growth rates of some microalgae are 30 times higher than higher plants, 

microalgae can be a feasible solution for biological CO2 mitigation. Several different microalgal strains have 

tested for the possible application in BCF. Among them, optimization of Scenedesmus producto-capitatus is 

reported here. The strain was cultured in different CO2 concentrations: air, 5% CO2 balanced with air, and 10% 

CO2 (balances with air). Scenedesmus producto-capitatus grew well under higher CO2 concentration. Further 

statistical optimization on culture media using fractional factorial design (FFD) and central composite design 

(CCD) performed for Scenedesmus in order to optimize BCF. From FFD, the four components, NaNO3, K2HPO4, 

MGSO47H2O, and Na2CO3, were identified as major factors. In the subsequent experiment, a CCD was then 

applied with the four factors, at five levels each. 
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Due to the exhaustion of fossil fuel and the elevation of carbon dioxide concentration, and following the ‗Low 

Carbon, Green Growth‘ strategy as Korea‘s future vision, we need to find alternative energy source that can 

replace fossil fuel especially for liquid fuels in the transportation sector. One of the source with best bioenergy 

potential is microalgae. Microalgae are not only able to fix carbon dioxide from combustion gas of fossil fuel 

but also to convert carbon dioxide into energy intensive fuel molecules. In order to enhance the lipid contents of 

Chlorella sp. and to select the basis media for statistical optimization for high lipid production in Chlorella sp. 

Two different Chlorella strains were used this experiment. Five media were tested for further optimization: 

BBM, BG11, CHU13, N8, and Watanabe. All experimental sets were cultivated under 5% CO2 balanced 95% air 

and under 100 μE·m
2
·s

-1
 of light intensity. The results showed higher growth for both Chlorella sp. when 

cultivated in BG11. However, BG11 contains glucose that may not be suitable for a sustainable production of 

crude biodiesel. Chlorella sp. Showed relatively higher growth when cultivated N8 and Watanabe among the 

media without containing carbon sources. Furthermore, the cells cultivated under Watanabe media showed 

higher unsaturated lipid composition ratio than those under N8 media, while N8 media supported much higher 

growth than Watanabe. The estimated productivity was calculated about 2.4 L oil/m
2
/yr with the assumptions 

that all the lipid can be converted into biodiesel, and that dry cell weight is about 40% of the fresh cell weight 

and that 100 L of incubation media / m
2
 (1 m width × 1 m × 100 m vertical height) is a form of a plate reactor. 
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Laver (Porphyra) are important economic seaweed which is widely cultured in China. Variety degradation and 

disease resistance have become major issues in laver production and quality control. Genetic transformation and 

tissue culture provide an effective tool for variety improvement in marine red alga. The aim of present study is to 

evaluate effects of four auxins on the thallus growth and development in marine red alga to lead a new way in 

marine red alga variety development and improvement. 

 

The orthogonal experimental design (L94
3
) was used to investigate the effects of four anxins on thallus growth 

and development in porphyra yezoensis (P. yezoensis Ueda). The study was conducted in three replications with 

IAA, IBA, NAA, 2,4-D at three concentrations of the each auxin. The tissue cubes from P. yezoensis were 

inoculated and grown on PESI medium at 20
0
C12h and the length of P. yezoensis thalli were measured every 7 

days. The result showed that there were no significant differences in the thallus growth among 9 treatments after 

the P. yezoensis tissues were inoculated on PESI for 7 days and the significant differences were observed when 

the inoculated tissues were grown on the medium for 14, 21 and 28 days respectively, in which the best 

combinations for stimulating the thallus growth were the treatment 4 (IAA 0.5mg/L + NAA 0.25mg/L + 2,4-D 

0.50mg/L), treatment 9 (IAA 1mg/L +IBA 10mg/L +NAA 0.25mg/L) and treatment 8 (IAA 1mg/L +IBA 5mg/L 

+ 2,4-D 0.50mg/L). Variance analysis showed that there were significant differences in effects on the thallus 

growth from IAA, NAA and 2,4-D when the tissue cubes were applied on medium for more than two weeks. 

IAA at 1mg/L of concentration resulted in the most obvious effects on the thallus growth. NAA at 0.25mg/L and 

2,4-D at 0.50mg/L showed the significant effects on thallus growth. But no significant differences were obtained 

from IBA‘s effects on the thallus growth in the concentrations at 0mg/L, 5mg/L and 10mg/L. P. yezoensis tissue 

did not changed obviously in 7-day culture at PESI with all four types of auxin and the youth laver were 

observed in 14-day culture at PESI with IAA, IBA and 2,4-D only. In summary, auxin plays a very important 

role in the growth and development of P. yezoensis thalli. IAA showed the maximum of effect on P. yezoensis 

thallus growth among the four auxins and followed by NAA and 2,4-D respectively. IBA showed a significant 

effect on the thallus development by stimulating the formation of conchocelis and the youth laver. 

   

 

Keywords: Porphyra yezonensis; thallus; auxin; growth and development  

  

 

 



 111 

B0272 

Cloning and characterization of a delta-6 desaturase encoding gene of Nannochloropsis 

oculata 

 

Xiaolei Ma n, Kehou Pan 

Ocean university of China 5 Yushan road, Qingdao, Shandong, China 

 

khpan@ouc.edu.cn 

 

Abstract: A gene encoding a desaturase that removes two hydrogen atoms from the fatty acids at delta 6 position 

(NANOC-D6D) was isolated from a cDNA library of N. oculata. The unicellular marine microalga 

Nannochloropsis oculata (Droop) D. J. Hibberd (Eustigmatophyceae) synthesizes rich long-chain 

polyunsaturated fatty acids (PUFAs), especially eicosapentaenoic acid (20:5n-3, EPA). The deduced protein 

contains 475 amino acids that fold into 4 trans-membrane domains. Neighbor-joining phylogenetic tree shows 

that NANOC-D6D is phylogenetically close to the delta-6 fatty acid desaturase of the marine microalgae 

including Glossomastix chrysoplasta, Thalassiosira pseudonana and Phaeodactylum tricornutum. The gene was 

expressed in Saccharomyces cerevisiae INVSc1 to verify the substrate specificity of NANOC-D6D. The result 

showed that the recombinant NANOC-D6D can simultaneously desaturates linoleic acid (LA) and α-linolenic 

acid (ALA). 
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In order to breed microalgae that have high content of lipids and fast growth rate essentially for industrial 

transformation of biodiesel and fixation of carbon dioxide, our research group have isolated tens of microalgae 

strains belonging to Chlorophyta, Chrysophytax, Chrysophyta, and Cyanophyta from typical destinations around 

China. One strain with the accession number GQ122327 in the Genebank and identified as Chlorella 

sorokiniana CS-01, as an example, was found to have 0.07g dry mass/day of growth rate and 67% of lipid 

content under metabolic control conditions. The effects of cultivation modes, concentrations of CO2 and Fe
3+ 

on 

the growth and lipids content were investigated. For strain CS-01, as an example, the results indicate that (1) 

comparing to autotrophic mode, heterotrophic and mixotrophic cultures can promote growth and lipids content, 

the biomass yields are 8 times and 4 times of autotrophic cultivation, and lipids contents go up to 55%and 57% 

respectively, (2) higher concentration of CO2 can enhance cell division, promote cells growth and lipids 

accumulation, and put off cells enter into stationary phase and thus suitable for high-density cultivation. It was 

found 5% carbon dioxide has significant effect on the growth but litter effect on lipids content, the biomass yield 

is three times as the contrast in which atmosphere air is provided, 10% and 15% of CO2 can stimulate lipids 

accumulation in log phase, and the lipids content goes up to 51% and 50% respectively; (3) Fe
3+

 can promote 

growth and lipids accumulation, addition of 1×10
-5

mol/L of ferric ions, the biomass is 2 times as control, lipids 

content is up to 54% that is 3 times as control. Differential expression of three genes (accD, acc1, rbcL) that are 

key to CO2 fixation and fatty acids synthesis were then checked by using of real-time PCR, the results show that 

the expression levels of acc1 gene coding homomeric acetyl-CoA carboxylase are low, and are not relative with 

lipid content. But the expression levels of accD gene, coding the lagre subunit of heteromeric acetyl-CoA 

carboxylase, are directly proportional to lipid content under mixtrophic cultures. Furthermore, the expression 

level of rbcL gene is directly proportional to the growth rate of cell, and is restrained by organic carbolic source. 

However, in cultures with Fe
3+

, the expression levels of three genes are all reduced, meanwhile, the biomass and 

lipid content are both increased. The reason may be that Fe
3+

 can improve the activity of these enzymes. Thus a 

small quantity of enzyme can satisfy the demand of metabolism and growth in cell. More material and energy 

can be utilized in growth or to synthesize lipid. A better method of extraction of oil was found. Alkaline lipases 

were also investigated in order to develop the enzymatic transformation of lipids to biodiesel. Twelve alkaline 

lipase-producing strains were isolated from hot springs, and one of them, identified as Aspergillus awamori 

HB-03, was further studied in more detail. The results show that the strain HB-03 has the maximum lipase 

production of 45.9 ± 2.3 U/mL, the optimum pH and temperature for the purified lipase (68 kDa) are pH 8.5 and 

40 ℃ respectively. Mn
2+

 and Ba
2+

 ions can significantly enhance the lipase activity, whereas Cu
2+

, Fe
3+

 and 

Mg
2+ 

ions can strongly reduce its activity. The Km and Vmax value of the purified enzyme for p-nitrophenyl 

palmitate were 0.13 mmol/L and 60.6 mmol/L/min, respectively. 

Key words: biodiesel microalgae, breeding of strains, cultivation methods, alkaline lipase 
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Abstract: There are a large number of microalgae species in the ocean. Some of them own incredibly high value, 

but a few species will cause the red tide. We will separate microalgae from natural environment and then purify 

them, both molecular and morphological methods will be used to identify species, then we will use phylogenetic 

analysis to further reveal the taxonomic position of species. Morphological methods including not only light 

microscopy but also SEM and TEM will be performed. DNA barcoding will be executed as most important 

molecular methods. 
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Abstract: The marine green alga Tetraselmis subcordiformis, which was originally named as Platymonas 

subcordiformis, was found to photobiologically evolve hydrogen photobiologically using seawater by Dalian 

Institute of Chemical Physcis with a different regulation method to the well-known fresh water green alga 

Chlamydomonas reinhardtii[1]. With the introduction of a protonophore uncoupler, carbonyl cyanide 

m-chlorophenylhrazone chlorophenylhydrazone (CCCP), the hydrogen evolution increased significantly and the 

stable hydrogen production was over 100mL/L [2,3], but the yield and the duration of hydrogen production were 

lower than those of C. reinhardtii [4]. To disclose the mechanisms of the hydrogen production of T. 

subcordiformis, the transcriptomics study was utilized to analyze the gene expression during the hydrogen 

evolution with the regulation of CCCP. We hope to illustrate the key pathways corresponding to the hydrogen 

and carbon metabolism as well as the electric transportation of T. subcordiformis for the hydrogen evolution. 

 

Keywords: Tetraselmis subcordiformis, transcriptomics, biohydrogen  
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Abstract:  

The uptake of nitrogen (N) is known to change with supply that suggests that the N status of algae is somehow 

sensed and can feedback to regulate this process 
[1]

. The most abundant source of N in Urban sewage is nitrate 

and algae are recommended to remove nitrogen from wastewater in recent years 
[2]

. As nitrate is assimilated via 

conversion to nitrite, then ammonium into amino acids, it has been suggested that the internal pools of amino 

acids within algae may indicate nitrogen status by providing amino acid that can regulate nitrate uptake 
[3]

. 

Several different amino acids have been tested, it was observed that higher levels (>1.0%) of amino acid 

improved growth of Chlorella autotuophica C3 and enhanced removal of nitrate from urban sewage. Among 

them, glutamine is most effective. After 48 h of incubation, 99% of 200 mg /l nitrogen was removed from 

nitrogen solution by 1.5% glutamine treated Chlorella sp. C95 cultures. In case of urban sewage with initial 

nitrate concentrations of 150, 50 and 12 mg/l, removal after 72 h of incubation were 55%, 61%, 97% 

respectively. The favorite pH of Chlorella autotuophica C3 is around 7.0. Compared to dark, cultures incubated 

under the light showed higher initial rate removal of nitrate. However, differences were not significant after 48 h. 

The feedback regulation maybe occurs by changing the expression of transporters, further work will be done by 

combination with other approaches such as metabolic flux analysis 
[4,5]

. 
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Abstract 

The effect of depth and surface shadow on the growth, biomass production and biochemical composition of S. 

maxima was studied at outdoor mass culture at Chuuk, Federated States of Micronesia (FSM) where the climate 

is tropical with air temperature variation of 26 to 32°C temperature throughout the year. Culture was carried out 

in Fiberglass Reinforced Plastics (FRP) tanks in a medium consist of urea, soil extract, and cooking salt with 

lower concentration NaHCO3 and Na2CO3 than that of Zarrouk‘s medium. The depth of 25 cm showed better 

growth of S. maxima than that of 30 and 35 cm depth, and the highest biomass production was at 25% surface 

shadow tanks having 25 cm depth, where the specific growth rate and biomass production were 0.35 d
-1 

and 2.05 

g L
-1

, respectively. The FRP tanks having medium depth of 35 and 30 cm with 50% showed very strong 

ammonia smell and the cultures were died on 4 and 6
th
 day when pH was above 8.80 and light intensity 

decreased to 45010
5
 Lux due to cloudy sky. Microscopic observation revealed that the average coils number in 

the trichome was 8.70 without contamination by other plankton in the highest biomass production culture 

condition. The protein, lipid, carbohydrate, water and ash content of S. maxima of best growth biomass was 

56.59%, 0.94%, 14.42%, 5.03% and 23.02%, respectively on dry weight basis. The amino acid analysis of 

protein showed ten essential and eight non-essential amino acids. Among the essential amino acid, leucine 

(9.83%) was highest followed by arginine (6.86%), and in non-essential amino acid, glutamic acid was 15.08% 

followed by aspartic acid (9.83%). The minerals content, Na, K, Fe and Mg were 65.80, 24.26, 5.34 and 3.52 mg. 

(100g)
-1

, respectively. The study provided new data on the safety using of urea for the large scale production of 

S. maxima with low cost culture medium. 
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Abstract 

 The genus Haematococcus is a green microalga which forms red cyst under stress condition and becomes the 

richest source of astaxanthin. In search of useful microalgae in Korea, water samples from different places 

including retained water on the roof of multi-storied building were observed under inverted light microscope. 

The microscopic observation of our strain revealed similar morphological characteristics with other 

Haematococcus sp. therefore, for confirmation, the strain was isolated and grown as axenic strain for molecular 

analysis which was done with 18s rDNA and rbcL sequences. The sequence of 1,748 bp of 18s rDNA is highly 

similar to those of H. lacustris and H. pluvialis (99 and 98%, respectively). In its molecular phylogeny, the 

organism was placed within the Haematococcus genus with high bootstrap support (100%). The phylogenetic 

analysis of the rbcL gene also demonstrated that the isolated organism belongs to the Haematococcus genus. On 

the other hand, the rbcL gene sequence (1,102 bp) differs by more than 4% from those of the known 

Haematococcus species, implying that the organism is a separate species level taxon compared to the known 

species. Therefore, we report the newly found organism as a new species in the genus Haematococcus, and 

proposed naming will be Haematococcus koreana. In the natural sample, higher cell abundance was found in 

spring, followed by early autumn and summer with the temperature and pH variation of 24 to 28C and 7.4 to 

8.8, respectively. H. koreana was found on 2 two 3 stories building‘s roof where some water was retained after 

rain or any bucket or water holding pots being left. It was found in Kyongyu Bomoon lake and lake Shiwa of 

South-East and North-West part, at Dongjin irrigation canal on South-West part, at the tiny freshwater pole on 

the small island which was 30 meter far from seawater at Tongyeong, South part, Korea. Further study is needed 

to develop mass culture system for various uses. 
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Abstract 

Enteromorpha prolifera, one important member of marine green algae, containing many bioactive compounds 

and polysaccharide is the major component [1]. Treatment with the polysaccharolytic enzymes to produce 

oligosaccharides can improve the value-added utilization remarkly, but this is hampered by the unknown of the 

structures of polysaccharides [2]. A new method was reported herein for the detection of extracellular E. 

prolifera polysaccharase production by way of plate assay. It was based on the formation of haloes on petri 

dishes, containing the trypan blue dye labeled E. prolifera polysaccharide as substrates. Five strains were 

isolated and it is proved that the method provided a specific, reliable and rapid detection of E. prolifera 

polysaccharide-degrading enzymes producing microorganisms. This was the first report on the use of 

dye-labeled plate assay for the detection of E. prolifera polysaccharase production [3]. The novel plate assay 

could provide an easily and successfully way for screening large numbers of microbial cultures exhibiting 

polysaccharide-degrading activities. 

Keywords: Enteromorpha prolifera; Polysaccharide degrading enzyme; Dye-labelled 
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Calcium alginate beads are generally used to immobilize the cells or spores of micro- and macroorganisms for 

various applications. In this study, chemical and physical properties of this nontoxic natural polymer matrix 

were modified with additional ingredients such as starch (sodium alginate and starch in the ratios 10:0, 8:2 & 

5:5), FeSO4 (1.5 & 3%) and FeCl3 (1.5 & 3%) to promote the germination and growth of Undaria pinnatifida 

spores. Spores were immobilized in (4%) sodium alginate gel with or without additional ingredients and 

subsequently, beads were prepared in the presence of CaCl2 (2%). Spore impregnated beads were cultured in 

PESI medium for two weeks in controlled laboratory conditions. In which spore beads prepared with starch 

exhibited a maximum growth (mean biomass of 0.248±0.08 g wet wt.). In addition, it showed an affinity to 

increase the gel strength of beads. On the other hand FeSO4 was not compatible with sodium alginate as it 

hampered the gelling properties. FeCl3 incorporated alginate beads may not promote the growth of spores. 

Results suggest that starch is a better ingredient for both growth promotion and alginate bead preparations. U. 

pinnatifida spores encapsulated in calcium alginate matrixes with starch can be transplanted onto degraded 

natural reef habitats or newly deployed artificial reef surfaces to restore the depleting kelp forest. 

Keywords: Calcium alginate beads, Spore encapsulation, Undaria pinnatifida, Kelp transplantation 
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Abstract 

The cultivated red alga, P. yezoensis Ueda (known commonly as nori in Japan, and Zicai in China), is one of the 

most economically important marine crops in East Asia. Since the 1960s with the development of synthetic fiber 

nets, strain-preservation and artificial seeding in Porphyra mariculture, nearly 60 strains of P. yezoensis have 

been isolated and used for cultivation in Japan, China and South Korea. Although these cultivars have 

considerably contributed to increasing yields, some subsequent problems occurred in nori farms. (i) Sometimes 

the origin of cultivars for mariculture is uncertain owing to the exchange of P. yezoensis cultivars with quite 

diverse genetic backgrounds among different growing regions in Asia, or the loss of originally historical 

maintenance records, which leave behind some hidden troubles for following selection and breeding. (ii) It is 

extremely essential to keep the developed strains or wild strains absolutely pure for the germplasm conservation 

and advancement of Porphyra breeding, however, simple but highly variable morphological characteristics 

disenable nori breeders to classify their P. yezoensis cultivars with certainty, and nori cultivators even often 

blend several conchocelis strains when they seed nori nets with conchospores. (iii) Recent molecular 

investigations indicated that as the predominant selective breeding species, P. yezoensis has resulted in increased 

genetic uniformity in the stock resource for nori cultivation. However, the cultivated P. yezoensis strains have a 

lower genetic diversity than wild strains, and then inevitably, the intensive selective breeding of cultivated P. 

yezoensis can lead to reduced genetic diversity and retrogressed stock resource within this species. (iv) It is still 

unclear about geographic origination, molecular characterization and anthropogenic disturbance of various P. 

yezoensis cultivars as genetic resources from the viewpoint of global commercial utilization. Several molecular 

studies have identified the cultivated and wild strains of P. yezoensis through detecting genetic divergence, but 

so far no clear clarification presented among all cultivated and wild strains of P. yezoensis throughout the world. 

In order to keep and advance the development of nori breeding, it is a pressing task to unambiguously and 

correctly elucidate the network relationships for most commonly used various P. yezoensis strains. Therefore, 

unraveling the cryptic genetic diversity and selective breeding network in various Porphyra strains is of 

significance for conservation and utilization of economically important nori crops, for both current and future 

needs. 

Here, we used nuclear ribosomal spacer (ITS1) region to investigate the genetic variation and intra-specific 

relatedness of 59 Porphyra yezoensis Ueda specimens worldwide using phylogenetic and parsimony 

genealogical approaches. 23 nrDNA ITS1 genotypes were revealed and clustering analysis grouped them into 

two distinct clades. High genetic diversity was detected in wild P. yezoensis strains from Miyagi and Hokkaido 

Prefectures in Japan, while the cultivated strains from China and South Korea exhibited relatively higher genetic 

diversity likewise, which provided crucial genetic insights for future commercial breeding of P. yezoensis on a 

global scale. In addition, phylogenetic study has revealed the genetic relationship of strains with unknown 

parentage to those with known parentage, and also ITS1 sequence pattern could be correlated with the 

geographic origin of P. yezoensis specimens. All these pedigree information generated from this research can be 

used to select parents for inter-specific or intra-specific selective breeding and cross breeding to maximize the 

preservation of stock resource and sustainable development of nori industry. 

mailto:huzimin9712@163.com
mailto:dlduan@ms.qdio.ac.cn


 121 

B0347 

STUDY ON THE SEX AND SEX SEGREGATION MECHANISM OF Porphyra 

haitanensis Chang et Zheng (Bangiales, Rhodophyta) 

 

Yuan Zhang , Xing-hong Yan, Lin Li 

 

Shanghai Ocean University, Shanghai 201306, Peoples’ Republic of China，yzhangpostbox@163.com 

Shanghai Ocean University, Shanghai 201306, Peoples’ Republic of China，xhyan@shou.edu.cn 

Shanghai Ocean University, Shanghai 201306, Peoples’ Republic of China，linli55@hotmail.com 

 

 

Abstract: So far, it has been considered that the most of the gametophytic blades are dioecious, and only a few 

are monoecious in Porphyra haitanensis. In the present study, the color of artificial pigmentation mutant is used 

as the genetic marker in crossing experiments to study the sex and sex segregation mechanism of P. haitanensis. 

Results are that: The heterozygous conchocelis which produced in the crosses between red pigmentation 

mutant(R, female parent) and the wild type (W, male parent) released conchospores which then developed into 

F1 gametophytic blades after meiosis. In the population of F1 gametophytic blades, four colors occurred with 

two parental colors (R and W) and two recombinant colors (R‘ and W‘), and over 96% individuals are 

color-sectored blades with 2 - 4 linear arrangement sectors, the other are unsectored blades. The statistics on the 

sex of unsectored blades and all sectors in 171 color-sectored blades show that: 1.All unsectored blades are 

unisexual and one sector just has one sex, but the color of sectors is not genetically linked to the sex. 2. In the 

107 four-sectored blades, the ratios of monoecious and dioecious individuals are 94% and 6% respectively. In 

the 21 three-sectored blades the ratios are 90% and 10% respectively. In the 43 two-sectored blades the ratios are 

70% and 30% respectively. With the increase of sector-numbers in a sectored-blade, the proportions of 

monoecious individuals increase. 3. In the totally 577 color-sectors of the 171 color-sectored blades, the ratio of 

the female-sectors and male-sectors is 288/287, nearly perfect 1:1. 4. Dozens of sectors were cut out from the 

sectored-blades, then individually cultivated and obtained the homozygote conchocelis by parthenogenesis 

respectively. All of the F1 gametophytic blades are unisexual. The above indicated that the parental color and 

sex had been segregated respectively when the genetic tetrad was formed by meiosis of conchospore. And the 

developing of the initial four cells of the tetrad led to the formation of the sectored-blade in color and sex 

respectively. These results support the conclusions that: 1. The gametophytic blades of the P. haitanensis ought 

to be monoecious and the few unisexual individuals probably result from the death or abnormal development of 

one or several cells of the tetrad. 2. The ratio of the female and male is 1:1 in all the sectors on color-sectored 

blades and only one sex is found in one sector, showing that sex is controlled by a pair of alleles in P. 

haitanensis, which belongs to the sex determination mechanism. 

Key word: Porphyra haitanensis, sex determination, sex segregation, meiosis, pigmentation mutant, 

color-sectored gametophytic blade  
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Abstract: The green algae Ulva prolifera inhabits an inherently stressful environment in the coastal areas, to 

adapt environmental stress, it produces a series of tolerant mechanism by up-regulating expression of stress 

genes and down-regulating expression of protein synthesis-related genes to resist abiotic stress.  

In this study, Ulva prolifera HSP70 gene was cloned and analyzed. According to highly conserved regions of 

several algae HSP70, degenerated primers were designed to amplify partial corresponding HSP70 cDNA. 

Full-length HSP70 cDNA was obtained by rapid amplification of cDNA ends (RACE). The full length of Ulva 

HSP70 cDNA was 2265 bp, with a 5‘untranslated region of 65 bp, a 3‘ untranslated region of 217 bp, and an 

open reading frame (ORF) of 1983 bp encoding a polypeptide of 660 amino acids with an estimated molecular 

mass of 71.39 kDa and an estimated isoelectric point of 5.03. Moreover, HSP70 mRNA expression was detected 

with q-PCR analysis, and the expression of HSP70 was either conducted. Our result indicated that HSP70 could 

be one of potential biomarker for stress monitoring and could be applied in the physiological and environmental 

study.  
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Abstract:To assess the diversity and population structure of Sargassum horneri (Turner) C. Agardh populations, 

we conducted genetic population analysis from the point of view of geographical and population differentiation. 

ISSR and SRAP markers system were used to investigate the genetic diversity and structure of the nine natural S. 

horneri populations along the China‘s coast, which including the typical coastal sites in south and north. To each 

S. horneri population, 21 ISSR primers and 26 SRAP primers were applied for the analysis. 

The S. horneri population from Shengsi of Zhejiang showed the lowest genetic diversities (P%=27.8, H=0.0846, 

I=0.1293), while the population of Nanji of Zhejiang showed the highest value of P%(50.0), H (0.1549)and 

I(0.2364). The UPGMA dendrogram based on Nei‘s unbiased genetic distances between populations indicated 

that nine S. horneri populations were clustered into two branches: the populations in north were clustered into 

one group, while those from south into another group. Mantel test of the Nei‘s unbiased genetic distances and 

the matrix geographic distances for the nine S. horneri populations indicated that positive correlation (r=0.6086, 

P=0.0740) between these two matrices. 
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The potential use of seaweeds collected on the Minahasa, North Sulawesi (Indonesia) as a source of natural 

thickening and gelling agents has been screened.  The present study focused on the relationship between 

molecular characteristics (molecular weight) and gel properties (dynamic viscoelastisity and gel strength). FT-IR 

spectroscopy was carried out structural determination. 

Carrageenan was extracted at 70℃ for 3 and 5 hour in a boiling water bath.  The suspensions were centrifuged 

and the supernatant was poured into of 2-propanol whereby the polysaccharides precipitated as long fibers. The 

liquors were removed by centrifugation and dried under freeze-dried. The molecular weight were determined by 

gel permeation chromatography in order to clarify the average relative molar mass. The dynamic viscoelastisity 

and gel strength were obtained by rheometer. 

According to the FT-IR data, this extracted carrageenan has the same chemical group as a commercial one, and 

then were identified as κ-carrageenan. Extracted carrageenan from K. alvarezii showed larger storage modulus 

and lower gel strength, which were assumed to relate to these molecular weight distribution. The highest gel 

strength was obtained from extracted at 3 hour duration extraction, while carrageenan extracted at 5 hour formed 

very weak gels. 

 

Keywords: carrageenan, Kappaphycus alvarezii, extraction, molecular characteristics, gel properties. 
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Abstract 

Saccharina japonica and Undaria pinnatifida are two brown seaweeds that have been intensively farmed in the 

eastern Asian countries. These two naturally distribute in the northwest coasts of the Pacific. Improvements of 

the farmed cultivar in terms of agronomical features as well as understanding of the genetic structure of the 

populations in this region required systematic analyses, not only based on morphology, but also on advanced 

molecular makers. 

In this presentation, we present the genetic diversity and relationships of six representative cultivars and six 

geographically isolated wild populations of S. japonica (Areschoug) Lane, Mayes, Druehl and Saunders along 

the northwest coasts of the Pacific by use of well-established AFLP markers (Amplified Fragment Length 

Polymorphism). A total of 547 bands were generated across all 120 samples by ten primer combinations. At the 

cultivar or population level, the percentages of polymorphic loci (P), gene diversity (H) and Shannon‘s 

information index (I) were highest in Dalian field population, northeastern China coast (P: 59.05%; H: 0.2057; I: 

0.3062) and lowest in Lianjiang cultivar, southeastern China coast (P: 9.87%; H: 0.0331; I: 0.0497). At the 

species level, P, H and I were 85.01%, 0.1948 and 0.3096, respectively. Unique bands were detected in all the 

six wild populations, with Dalian being the most. In comparison, only Yanza cultivar possessed one unique band. 

The GST value was 0.6226 and the gene flow (Nm) was 0.1515, indicating strong genetic differentiation among 

cultivars and populations. Cluster analysis grouped all the samples into three major clades corresponding to 

three countries (China, Russia and the republic of Korea). Analysis of molecular variance (AMOVA) revealed 

that a larger proportion (60.21%) of the total genetic variation was attributable to differences among cultivars 

and populations. On the whole, low to moderate genetic diversity within cultivars and populations (except 

Dalian population) and high genetic differentiation among cultivars and populations were detected. 

     In the analyses of Undaria pinnatifida, twenty microsatellite loci were screened to analyze ten and 

fifty-three representative gametophyte clones isolated respectively from field populations in Vladivostok 

(Russia) and cultivated ones in Dalian and Qingdao, China. One locus was abandoned for bad amplification. A 

specifically sex-linked locus (Up-AC-2A8) was detected in female gametophytes. At this locus, three alleles 

were detected in twenty-five female gametophytes, ranging from 307 to 316 bp. At other eighteen loci, 3 to 7 

alleles were detected at each locus with an average of 4.5. The average number of alleles at each locus was 1.3 

and 3.7 for Russian and Chinese gametophytes respectively. The average gene diversity for Russian, Chinese 

and total samples was 0.1, 0.4 and 0.5 respectively. Russian individuals showed unique alleles at seven loci 

including the sex-linked one. In cluster analysis Russian and Chinese gametophyte clones were separated into 

two different groups based on the genetic distance. On the whole, high genetic diversity and differences were 

found between the Russian and Chinese populations. 
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Vietnam has a diverse marine algae flora. The total number of marine algae (marco and micro algae) species 

along the Vietnamese coast, including off- shore islands, is estimated to be nearly 1000 spp. About 639 species 

of marine algae (269 Rhodophyta; 143 Pheophyta, 151 Chlorophyta, and 76 Cyanophyta) have been identified. 

Marine algae from Vietnam can be used for functional food, medicine, aquaculture, biofertilizer and biofuels. As 

terrestrial resources become over explored, attention has turned to the marine environment as an alternative 

source of novel bioactive metabolites. Compounds isolated from marine algae have shown potent anticancer, 

antiviral, anti-bacterial, anti-inflammatory, or painkilling activity. 

The research in our Laboratory is actively exploiting marine environment for organisms that produce 

biologically active substances. Our survey efforts in this area have led to 7 main themes in studies: 1/ Isolation 

and cultivation of marine algae for aquaculture feed; 2/ Screening isolation and biological analysis of 

biologically active substance such as anti-inflammatory, antiviral, anti-bacterial, anticancer, polyunsaturated 

fatty acids (PUFAs) as Algal omega – 3 as functional food for human; 3/ Strain improvement such as improve 

the tolerance of Gracilaria asiatica Zhang et Xia (Rhodohyta) to a wide range of salinity and temperature using 

irradiation and selection media; 4/ Genetic analysis such as differential display of stress responding genes, 

analysis of 18S and 28S rRNA sequences for identifying algae species, especially in HAB species; 5/ Tissue 

culture such as Kappaphycus alvarezii; 6/ Environmental biotechnology such as using seaweed for waste water 

treatment in shrimp ponds; 7/ Climate change, sea level rise scenarios for Vietnam and contribution of marine 

algae mass cultivation. The studies are highly interdisciplinary in nature and draw on diverse methodologies in 

marine biotechnology. People working in this area gain experience of screening, bioassay, spectroscopic analysis, 

chromatographic purification, tissue culture mutation, genetic analysis and other biochemical techniques. 

Marine algal biotechnology in Vietnam (potential and challenges) will be discussed in this report.      
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Microalga, Nannochloropsis oculata, is the commonly useful foodstuff for finfish and shellfish larvae in 

aquaculture. In this study, we attempt to generate a transgenic N. oculata strain which can enhance the quality of 

larvae[1]. White spot syndrome virus (WSSV) causes severe mortality in shrimp industry. VP28 is a major 

envelope protein of WSSV and enables to stimulate disease-resistant ability of shrimp [2]. We constructed a 

plasmid, pCB740-VP28, in which the VP28 cDNA is driven by a heat shock 70A (hsp70A) promoter combined 

with a ribulose bisphospate carboxylase small subunit 2 (rbcs2) promoter of Chlamydomonas reinhartii, and 

transferred into N. oculata by electroporation. The transformants containing pCB740-VP28 were screened, and a 

stable-transmitted transgenic alga was selected, which the transferred pCB740-VP28 is presented over 

a-year-passage. The success rate of this clone was 0.5% of the examined transgenic algae (n=200). After we 

cultured this transgenic alga, induced with heat shock, its mRNA was extracted and detected by reverse 

transcription-polymerase chain reaction (RT-PCR). Results showed that a RT-PCR-product with a 650-bp was 

generated, which was corresponding to that of RT-PCR-product amplified from VP28 mRNA template. 

Furthermore, when we extracted total proteins from this recombinant microalga and analyzed the protein profile 

by SDS-PAGE, we found that a band near 26-kDa was observed in the transgenic alga, but not present in the 

wild-type alga. And, compared to the transgenic alge before induction, the intensity of this band greatly 

increased after induction, indicating that the exogenous VP28 protein was significantly heat-induced from a 

basal leaky. The Western blotting analysis and biological assay are on-going processed in order to demonstrate 

that feeding transgenic algae containing an exogenous viral protein enables to protect shrimps from WSSV 

infection.  
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Three nitrate reductase (NR)-deficient mutants of Dunaliella salina J-1, J-2 and J-3, which were incapable of 

using nitrate as nitrogen source, have been successfully isolated by screening chlorate resistance from a mutant 

library after chemical mutagenesis with ethylnitrosourea (ENU). NR activity was not detected in cell extracts of 

J-1, J-2 and J-3 through continuous inoculating into the fresh media every month for three years. Real-time 

quantitative PCR demonstrated that expression levels of NR mRNA in the mutants were decreased significantly. 

Growth experiments in the media with different nitrogen sources revealed that these mutants were capable of 

only utilizing nitrite or urea but not nitrate as a nitrogen source, indicating that they are NR-deficient mutants. 

Mutation analysis of NR cDNA sequences showed that there existed 11 point mutations resulting in inserted or 

frame-shift mutation of 19 amino acids near the 3΄-terminal. Furthermore, the result of functional 

complementation experiment showed that transformant T-1 derived from J-1 was rescued by 48.1 % of NR 

activity of the wild-type cells of D.salina. The findings of the present study indicate that the isolated 

NR-deficient mutants may be an ideal host using nitrate as selectable marker instead of antibiotic or herbicide in 

the transgenic D. salina. 
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Abstract: Recently it has been demonstrated that protein methylation in flagella is involved in the regulation of 

intraflagellar transport (IFT). Although the function of S-adenosylhomocysteine hydrolase (SAHase) in 

degrading S-adenosylhomocysteine, a byproduct of methionine synthase (MetE)-catalyzing methylation 

reactions, has been reported, its role in the regulation of IFT is poorly understood. The purpose of the study was 

to explore whether the SAHase gene from the halotolerant unicellular green alga Dunaliella salina (D. salina) is 

involved in the regulation of flagellar length. Here, a 1926 bp of the SAHase cDNA of D. salina，which 

contained a 61 bp 5'UTR, a 407 bp 3'UTR and a 1458 bp open reading frame (ORF) encoding 485 amino acid 

residues (Genbank No. HM180944)，was obtained using PCR and rapid amplification of cDNA end (RACE) 

technique. The SAHase protein of D. salina had the predicted theoretical molecular weight of 52.8 kD and pI of 

5.70, and shared high homology with Volvox carterif. Nagariensis (84%), Chlamydomonas reinhardtii (83%) 

and Arabidopsis thaliana (77%). The recombinant SAHase proteins expressed in Escherichia coli were 

consistent with the anticipated size after purification by Ni-NTA His Bind column. The results of Real-time 

Q-PCR showed that the expression level of the SAHase gene from treated D. salina was increased during both 

flagella regeneration after pH shock and flagella resorption after colchicine treatment, and reached to 5-fold 

higher at 180 min after pH shock and 7-fold higher at 80 min after colchicine treatment than that from wild type 

D. salina (P < 0.05). The findings of this study indicate that the SAHase gene of D. salina is involved in the 

regeneration and resorption of flagella in D. salina, suggesting that protein methylation may regulate the 

flagellar assembly and disassembly. 
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Improved expression of heterologous genes using strong endogenous promoters is one of major strategies in 

transgenic Dunaliella salina. The promoter of glyceraldehyde-3-phosphate dehydrogenase (GAPDH) gene has 

been deemed a promising candidate. In the present study, the 5‘ franking region of GAPDH gene of D. salina 

was cloned and characterized using LA PCR-based genomic walking and nested PCR. To investigate role of the 

promoter of D. salina GAPDH gene, eukaryotic expression vectors pUCG-Bar containing GAPDH promoter- 

bialaphos resistant (bar) gene cassette and pGCB containing the N-terminal fragment of human canstatin 

(Can-N) were constructed and then transformed into D. salina by electoporation, respectively. The results 

showed that the bar gene was transcribed by the GAPDH gene promoter and integrated into the genome of the 

transformants of D. salina. Furthermore, the results of identifications with PCR, Southern and Western blots 

indicated that Can-N driven by the GAPDH gene promoter was expressed in transgenic D. salina, suggesting 

that the promoter of the D. salina GAPDH gene may be an ideal promoter suitable to driving expression of the 

heterologous genes in transgenic D. salina. 
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Abstract: Euglenophyta species are common in freshwater ecosystems, however, they also live in seawater 

environment though rarely reproted. An unialgal strain that belongs to Euglenophyta was recently isolated from 

Qingdao coastal water. Morphological and molecular phylogenetic (18s rDNA sequence) analyses showed that it 

belongs to the genus of Eutreptiella, whereas there has been no record of this genus in China. In China, only two 

species in the genus of Eutreptia (E. viridis; E. pertyi) were reported . Spieces in Eutreptiella have unequal 

flagella which are different from that in Eutreptia. In this report, we present data of culture trials of Eutreptiella 

sp.. This isolate grew optimal at at temperature of 20℃ and light intensity of 160 umol m
-2

 s
-1

 in a 12h:12h light 

dark rhythm, and it can tolerate a salinity range from 10 to 50 in the medium but hardly survive in fresh water. 

The cell growth was stimulated by high level of phosphorus in the medium, when phosphorus concentration 

doubled, the population density increased by 36%.  
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Abstract 

There are many reports showed that microalgae could accumulate triacylglycerols (TAG) that can be used for 

biodiesel production after nutrient deficiency. To data, many reports showed that N or P starvation induced a 

significant increase in neutral lipid content in numerous microalgal species. In contrast, little reports showed that 

S, Ca, Mg, K and Fe deficiency could induce increase in neutral lipid levels. In present study, we investigated 

the neutral lipid content of Chlamydomonas reinhardtii CC124 and Chlorella vulgaris Y-019 during the cells 

individually maintained in N, S, P, K, Fe, Mg or Ca deficient conditions. The normal media including TAP, 

HSM, BG11 and SE were used as control, respectively. The results showed that, after N or S deficiency, neutral 

lipid content significantly increased in C. reinhardtii CC124 and C. vulgaris Y-019 grown in TAP and HSM 

media containing high carbon concentration, which was 10 times more than that in cells under N or S-starved 

SE and BG11 media condition, reflecting that extra carbon source would contribute to the neutral lipid 

accumulation induced by nutrient deficiency. K, Ca and Mg starvation also enhanced the level of neutral lipid in 

C. reinhardtii grown in TAP and HSM medium. In contrast, C. vulgaris increased the neutral lipid content under 

HSM medium without Mg or Fe condition. For SE and BG11 medium, P, K, Ca and Mg deficiency could 

promote neutral lipid accumulation in C. vulgaris.  
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Abstract 

Nitrogen is crucial for cell growth in organisms. N deficiency would trigger several intracellular reactions 

altered. For instance, N limitation induced a significant increase of triacylglycerols (TAG) which can be used for 

biodiesel production in many microalgae. To data, the molecular processes of cells in respond to nitrogen 

deficiency are poorly understood. In present study, we attempted to identify novel N-starved induced genes from 

green algae Micractinium spp. especially those related to TAG biosynthesis. A PCR-based suppression 

subtractive hybridization library was generated and a total of 71 clones showed similarity to genes existed in 

databases. Homology analysis showed that these cDNAs encoding proteins involved in various molecular 

processes including protein biosynthesis, nitrogen metabolite repression, , steroids biosynthesis, ubiquitin 

mediated proteolysis and apoptosis, reflecting the complicated gene networks induced by N deficiency in 

microalgae. In addition, five genes involved in fatty acid biosynthesis and TAG metabolism were identified, and 

the gene functions would be elucidated in further analysis. 
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Catalytic selective epoxidation of alkenes is one of the important steps in organic synthesis of fine chemicals and 

widely used in industrial reactions [1, 2].The commercial processes for epoxides manufacture are the 

Chlorohydrin process and the Halcon process, which stoichiometrically produce co-products or produce organic 

wastes, causing serious environmental pollution [3]. It is therefore of industrial importance to develop clean and 

selective epoxidation processes such as enzymatic epoxidation of alkenes. 

Vanadium dependent bromoperoxidase (VBPO) from marine macroalga Corallina species have been shown to 

be thermostable, stable to organic solvents and also resistant to high concentrations of hydrogen peroxide [4, 5]. 

These enzymes have been used for catalyzed halohydration and epoxidation of olefins, sulfoxidation, 

bromination of proteins, oxidation of aniline, using hydrogen peroxide as oxidants. But using molecular oxygen 

as an oxidant will be more adequate for synthesis of bulk, fine chemicals and commodity products because of the 

low cost and environmentally friendly nature of the oxidant [6]. 

Here, an epoxidation reaction of cyclohexene catalyzed by VBPO from Corallina officinalis using oxygen as an 

oxidant and zinc powder as a sacrificial reductant was developed. The reaction conditions were optimized and 

the reaction mechanism was also investigated. The optimal conditions were as follows: 150mmol/L Tris-Cit 

(pH=7.2) buffer containing 10U/mL VBPO, 0.40MPa O2, 100mmol/L KBr, 0.40mol/L zinc powder and 

50mmol/L cyclohexene (final concentration), a reaction temperature of 65℃ and a reaction time of 3h. Under 

optimum conditions, the reaction achieved a 31% yield to cyclohexene, 97% selectivity, respectively. 

This work was supported by a National 973 Project of China (2009CB724700) and a Zhejiang Provincial 

Natural Science Foundation of China (No.Y407353). 
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Abstract: The agarophyte Gracilariopsis lemaneiformis is both important for biological research and of 

significant economic value. However, the genetic diversity of wild populations of the alga has not been studied. 

We therefore used amplified fragment length polymorphism (AFLP) PCR and simple sequence repeat (SSR) 

analysis to investigate diversity in four field populations, three from coast of Qingdao and one from Weihai, 

China. However, no polymorphisms was detected by SSR analysis, indicative of a degree of genetic 

homogeneity. The AFLP analysis revealed only low levels of genetic diversity level both within and between the 

four geographical groups of Gp. lemaneiformis. The data suggest that there is only limited gene flow between 

populations [1]. An UPGMA dendrogram revealed two main clusters, and one of these included all the Qingdao 

isolates. The order of clustering was in accordance with their geographical distribution. These results suggest 

that the wild Gp. lemaneiformis populations are closely related and that there is little genetic diversity within 

wild germplasm in the regions sampled. The cloning and characterization of two genes-galactose-1-phosphate 

uridylyltransferase (galt) and UDP-glucose pyrophosphorylase (UGPase) which were important for agar 

metabolism was also reported [2].  Both of them were characterized at the genomic DNA and cDNA levels. 

Southern analysis indicated that the Gp. lemaneiformis genome contains a single copy of both of them.  

Quantitative PCR analysis was carried on algal strains with different agar contents in order to explore the 

relationship between gene expression level and agar synthesis and to provide a possible marker for agar content.  

It was reveal that UGPase gene expression level and agar synthesis was highly correlated. High levels of 

expression consistently correlated with high agar content, while low levels of expression consistently correlate 

with low agar content. At the same time, 4 of 5 strains with high agar content group had higher transcript levels 

of galt than all strains examined in the low agar group; while one was below the highest 2
-ΔΔCT 

value of low agar 

content group. Though the difference in gene expression level between the two groups was only marginally 

significant (P=0.066), it remains possible that an increase in galt gene expression may contribute to higher agar 

content.  However, low levels of expression did not consistently correlate with low agar content. We conclude 

that galt gene expression may be an important but not decisive factor in agar synthesis, and both of genes may 

be useful in screening for high agar content strains. 
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Abstract 

 

To estimate the total biomass of Ulva pertusa in Korean coastal zone, marine environmental similarity analysis 

and GIS mapping were performed using Ulva biomass data sampled at some coastal sites, marine environmental 

data monitored periodically in the whole coastal zone and weather factors consist of atmospheric clearness Index 

and global solar horizontal irradiation. Additionally habitats locations of Ulva L. consisted of nine species 

existing Korean coastal zone surveyed in 2007 from National Institute of Biological Resources were considered. 

According to the environmental similarity rate from referenced some sites sampled Ulva, other unsampled 

several zone's biomass were estimated. Using GIS the length of coastal line was calculated at each coastal zones 

divided by 64 regions. Area of each coastal zones was calculated by multiplied length of coastal line by 10m 

distance from coast to sea. Finally total biomass of Ulva pertusa could be calculated using estimated and 

monitored biomass data and coastal area at 64 coastal zones. 
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Abstract :  Following a serious burst out of ice-ice disease in the summer of 2008, large scale of epiphytes 

have emerged and caused death of Kappaphycus alvarezii since March 2009 in Lian Bay, Hainan province, the 

main tropical seaweed supplying place China. The morphological studies revealed that the main epiphyte on K. 

alvarezii was Neosiphonia savatieri. Then, the lethal effects of N. savatieri on K. alvarezii were conducted by 

using continuously chlorophyll a (Chl a) fluorescence, which were recorded in vivo with high time resolution 

and analyzed according to JIP-test. The data of chlorophyll fluorescence showed that the infected seaweed has a 

significant decrease in VJ, VK, Sm and a significant increase in MO. The performance indexes (PI) of PSII of the 

tropical seaweed decreased significantly due to the infection of epiphytes. Therefore, the main targets of N. 

savatieri, according to JIP-test, can be listed as a decrease in the number of active reaction centers and 

plastoquinone (PQ) pool and a damage of oxygen-evolving complex (OECs) in K. alvarezii. However, our 

studies also showed that a giant increase of photosynthetic pigments in K. alvarezii infected by epiphytes, which 

suggested that the seaweeds could partly adapt to the dim light concealed by outside filamentous N. savatieri. 
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Fig. 1. Epiphytes on the K alvarezii. (A) Epiphytes grow on the surface of K. alvarezii, (B) Epiphyte on the 

transverse section of K. alvarezii and a single primary rhizoid penetrate through the outer cortical cells to inner 

cortical cells, (C) Epiphyte on the transverse section of K. alvarezii and a tuft of secondary rhizoids that are cut 

off from the pericentral cells of lower segments, (D) tetrasporangial branches, (E) broadly ovoid cystocarp, (F) 

spermatangial branches  
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Korea has rich algal flora due to diverse habitats and occurrence of both warm and cold currents. The East Sea is 

deep down to 4,000 m in depth and provides rocky or sandy shores. The south sea has thousands of islands 

including Jeju Island, a hotspot for algal diversity. The Yellow sea is featured by a few kilometer-wide tidal flats. 

The warm and cold current systems bring subarctic, temperate, and subtropical marine organisms to the Korean 

waters. Approximately 870 marine algal species are listed in Korean algal flora; Rhodophyta (566), Phaeophyta 

(176), and Chlorophyta (128). However, this catalogue should be reexamined based on molecular taxonomy as 

well as morphological reexamination. Recent researches have been focused the Scytosiphonaceae, Fucales, and 

Laminariales. In relation to cataloguing the marine algae, a critical survey on Korea marine algal flora and a 

marine biodiversity conservation program are being carried out.  
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Gelidioid algae (Gelidiales) are leading marine resources producing papers, biofuels as well as agar for food, 

bacterial growth media and laboratory gel. We analyzed cox1, psaA, and rbcL gene from 17 samples of 

Prophyroglossum zollingeri in Indonesia, and compared with those from other members of Gelidium and 

relatives. Thalli are cartilagenous, complanate and up to 15 cm high. Abundant rhizoidal filaments concentrate 

around medullary cells. Tetrasporangial sori are on small, determinate ramuli. Sixty-eight sequences consisting 

of 59 taxa of Porphyroglossum and Gelidium and nine outgroups were aligned using a 1,266-nucleotide portion 

of the rbcL gene. Variable sites occurred at 484 positions (38.2%), and 413 positions (32.6%) were parsimony 

informative. In rbcL + psaA + cox1 combined data, variable sites occurred at 1,358 positions (35.0%), and 1,076 

positions (27.8%) were parsimony informative. The genus Gelidium sensu lato was well resolved (97% for ML 

and 100% for MP). Porphyroglossum zollingeri formed a sister clade to the clade of G. robustum, G. 

purpurascens, G. pacificum, and G. elegans vagum with the highest support (100% both for ML and MP). 

Sixteen samples of P. zollingeri were used for haplotype analyses of cox1. The nucleotide and haplotype 

diversities were 0.004 and 0.642, respectively. The statistical parsimony network revealed four haplotypes. We 

propose that Porphyroglossum should be reincorporated into Gelidium. Porphyroglossum zollingeri will revert 

to Gelidium zollingeri. 
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Palmaria palmata is a large red seaweed having flattened fronds arising from a basal holdfast disc.  Fronds are 

frequently divided into rounded finger-like lobes, hence the name.  The life cycle includes dioecious male and 

female plants, the latter being microscopic and precociously fertile, such that each generation of young females 

is fertilized by males from the previous generations.  After fertilization, the diploid tetrasporophyte develops 

directly on the female parent and overgrows it.  At maturity, tetrasporangia on the tetrasporophytes undergo 

meiosis and release four haploid spores that geminate to produce equal numbers of male and female 

gametophytes.   Around the world, there are at least 10 distinct species of Palmaria, with P. palmata being 

abundant on coastal rocks along both the east and west sides of the North Atlantic.  There is evidence, however, 

that there is at least some reproductive isolation between eastern and western populations.  Palmaria has likely 

been eaten as a food supplement for thousands of years.  Records of Palmaria palmata being used as food go 

back more than 1000 years, being mentioned in the Icelandic Sagas (910-990).  Unlike Porphyra, Palmaria, 

has not been cultivated extensively, perhaps due to its less attractive, courser texture,.  Although some 

cultivation experiments were conducted on P. palmata in the early 1980‘s, serious cultivation efforts, such as 

those underway presently in Ireland, are very recent.  Giver appropriate cultivation strategies, P. palmata 

should prove to be an excellent cold-water aquaculture species. 
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Abstract 

A transient transformation system for the unicellular marine green alga, Platymonas subcordiformi, was 

established in this study. We introduced the pEGFP-N1 vector into P. subcordiformis with a glass bead method. 

P. subcordiformis was incubated in cell wall lytic enzymes (abalone acetone powder and cellulase solutions) to 

degrade the cell wall. The applicable conditions for production of viable protoplasts were pH 6.5, 25
o
C, and 3 h 

of enzyme treatment. The protoplast yield was 61.2% when P. subcordiformis cells were added to the enzyme 

solution at a concentration of 10
7
 cell ml

–1
. The protoplasts were immediately transformed with the pEGFP-N1 

vector using glass-bead method. The transformation frequency was about 10
–5

, and there was no GFP activity 

observed in either the negative or the blank controls. This study indicated that GFP was a sensitively transgenic 

reporter for P. subcordiformis, and the method of cell wall enzymolysis followed by glass bead agitation was 

applicable for the transformation of P. subcordiformis. 

Keywords: Glass-bead method, Green fluorescent protein, Platymonas subcordiformis, Protoplast, Transgenosis  
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Abstract  

Molecular markers and molecular genetic maps are pre-requisites for molecular breeding in any plant species. A 

comprehensive genetic linkage map for cultivated Porphyra haitanensis has not yet been developed. In this 

study, 157 double haploid (DH) lines (derived from a YSIII (wild-type)  RTPM (red-type artificial 

pigmentation mutant) cross) were used as a mapping population in P. haitanensis. A total of 100 pairs of 

sequence-related amplified polymorphism (SRAP) primers and 39 pairs of simple sequence repeat (SSR) 

primers were used to detect polymorphisms between the two parents. Twenty-four SRAP and 16 SSR 

polymorphic primer pairs were selected to analyze the DH population. A linkage genetic map comprising 104 

SRAP markers and 20 SSR markers in five linkage groups, with a total length of 879.2 cM and an average of 

7.09 cM between markers was constructed. The markers were distributed evenly in all linkage groups without 

clustering. The linkage groups comprised 18~31 markers ranging in length from 134.2 to 213.6 cM. The 

estimated genome length of P. haitanensis was 955.3 cM, with 92.0% coverage. This is the first report of a 

comprehensive genetic map in P. haitanensis. The map presented here will provide a basis for the development 

of high-density genetic linkage maps and lay the foundation for molecular breeding work in P. haitanensis. 
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Many algal species like plants have rigid cellulose-based cell walls and accumulate starch as their main 

carbohydrates storage compounds and cell wall structure, containing astonishingly diverse simple and complex 

carbohydrates (up to 70%).  Both the intercellular and cell wall polysaccharides can be converted into 

fermentable sugars and is potentially used as biochemical feedstock for the production of ethanol.  This talk 

presents the utilization of chemical and biochemical methods to convert invasive algal biomass into fermentable 

sugars.  To increase the production efficiency, metabolically engineered Escherichia coli strains, which can 

efficiently use both five- and six-carbon sugars, were used to produce ethanol from monosugars resulted from 

invasive algal biomass.  This represents the first report of marine environmental hazards for the production of 

renewable liquid fuel. 
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There has been a notable increase in jellyfish population around the world (1,2). Aurelia aurita, a jellyfish that 

occurs in large numbers in warm seasons, has in the past been the jellyfish primarily responsible for damage to 

power plants and other coastal industries; however, in recent years, Nemopilema nomurai Kishinouye, a jellyfish 

reproducing in the coastal waters of China and Korea and then travels North on ocean currents up the coast of 

the Sea of Japan, has seriously damaged the fisheries (3). Treatment of landed salt-containing marine fouling 

jellyfish by incineration or burying causes salt damage to the surrounding environment. As these are all living 

organisms, they all decompose and produce strong unpleasant odors, and are difficult to dispose of compared 

with other unwanted animal solids. We examined the effect of bacterial protease (E77) (4) on N. nomurai 

Kishinouye decomposition in this study. The bacterial strain 99-GP-2D-5 producing E77 was isolated from 

Yatsuhigata tidal flat (Yatsuhigata) in Chiba Prefecture, Japan and its taxonomic classification was investigated 

in detail. From the result of molecular phylogenetic analysis based on base sequence of 16S rDNA, and amino 

acid analysis of the cell wall peptideglycan, the bacterium was identified as an actinomycetate of the genus 

Streptomyces. Four types of known proteases could not decompose 3 cm square block of N. nomurai Kishinouye 

after 7 hours at 37C in stable condition, however, E77 could decompose within 7 hours. The optimal 

temperature and pH for enzyme activity were 70C, and 8, respectively. E77 could completely decompose N. 

nomurai Kishinouye under stable conditions (50C and pH 8) within 60 minutes. 
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A novel agar-degrading bacterium mbrc-1 was isolated from seashore of seashore of Kyungpo at Gang-Won 

province and cultured in marine broth 2216 media. Isolated bacterium mbrc-1 was identified as Flammeovirga 

genus by 16S rRNA sequencing with 99% identity. The optimum pH of the enzyme activity was 7.0 and the 

optimum temperature for the reaction was 45 ℃ . The enzyme hydrolyzed neoagarohexaose to yield 

neoagarobiose as the main product, indicating that the enzyme is beta-agarase. Thus, isolated bacterium and the 

enzyme would be useful for the industrial production of neoagarobiose. 
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Random mutagenesis was performed on beta-agarase, AgaB, from Zobellia galactanivorans to improve its 

catalytic activity and thermostability. The activities of three mutants E99K, T307I and E99K–T307I were 

approx. 140, 190 and 200%, respectively, of wild type beta-agarase (661 U/mg) at 40°C. All three mutant 

enzymes were stable up to 50°C and E99K–T307I had the highest thermostability. The melting temperature (T m) 

of E99K–T307I, determined by CD spectra, was increased by 5.2°C over that of the wild-type enzyme (54.6°C). 

Activities of both the wild-type and E99K–T307I enzymes, as well as their overall thermostabilities, increased 

in 1 mM CaCl2. The E99K–T307I enzyme was stable at 55°C with 1 mM CaCl2, reaching 260% of the activity 

the wild-type enzyme held at 40°C without CaCl2. 
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Thirty-seven strains of endophytic bacteria were isolated from Laminaria japonica Aresch in August and Ulva 

lactuca，Enteromorpha prolifra J.Ag.，Sargassum confusum Agardh，Heterosiphonia japonica Yendo，Chondrus 

ocellatus Holm，Pelvetia siliquosa Tsenget C.F.Chang in September collected from intertidal zone of Weihai 

coasts. Their antifungal and antimycotoxin activities were screened against Aspergillus parasiticus on solid 

medium of 2216E. The result showed that four bacterial strains were capable of inhibiting mycelial growth and 

aflatoxin production against Aspergillus flavus，accounting for 11% of the total tested. One endophyic bacterium 

with the highest inhibitory actotivity was screened from Enteromorpha prolifra J.Ag., which 52.03% of the 

mycelial growth and 94.76% of the mycotoxin production were reduced. The results suggested that the 

endophyic bacteria from marine alga had antagonistic activity against Aspergillus parasiticus and lay the 

foundation for biocontrol of mycotoxin contamination in foods and feeds. 
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Abstract  The biochemical events by which marine algal virus infection induce cell cycle arrest was 

investigated. The key G2/M-phase regulatory proteins are analyzed by immunoblot in unicellular Emiliania 

huxleyi and Chrysochromulina ericina. E. huxleyi virus (EhV) represses Cdc2/cyclinB complex activity by 

inhibiting the activity of Cdc2 kinase in a phosphorylation-related manner, blocking host cells G2/M checkpoint. 

C. ericina virus (CeV) decreases the activation of the Cdc2/cyclin B complex by reducing and early 

phosphorylation cyclinB combined with overexpression of kinase-active Cdc2, resulting in a G2 cell cycle delay. 

EhV infection results in G2/M cell cycle arrest indicating that EhV may transcribe its own genes without relying 

on the host cell cycle control. C. ericina cells blocked in a delayed G2 phase may partly turn into the second S 

phase to acquire proteins useful for viral nucleic acid metabolism. The requirement for S phase suggests that the 

replication of CeV viruses is dependent on cell cycle control. Expression and replication of algal viruses 

dependent or independent on the cell cycle of their host might have implications on the interaction between algal 

virus infection and cell cycle progression of their host, and the way this interaction is regulated, may determine 

the host species abundance in field. 
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Abstract: Lipase (triacylglycerol acylhydrolases, EC 3.1.1.3) are used in various industries such as food, dairy, 

pharmaceutical, detergents, textile, biodiesel, and cosmetic industry, and in synthesis of fine chemicals, new 

polymeric materials, and environment industry
[1]

. Lipases are often used in non-aqueous solvent systems 

because these systems can increase the solubility of substrates or products and facilitate the product recovery 

and the favorable for catalyzing ester synthesis and transesterification reactions
[2]

. However lipases are often 

inactivated and give low rate of reactions in non-aqueous media. Although several methods have been developed 

to enhance the stability of enzymes in non-aqueous solvent systems, if lipases are naturally stable in 

non-aqueous solvent systems, they would be very useful for synthetic reactions
[3]

. Organic solvent tolerant 

bacteria are a novel and unique group of extremophilic microorganisms that thrive in the presence of very high 

concentrations of organic solvents. These bacteria are being explored for their potential in industrial and 

environmental biotechnology, since their enzymes retain activity in the presence of very high concentrations of 

organic solvents
[4]

. Using enrichment procedures, an extracellular organic solvent-tolerant protease producer has 

been successfully isolated from marine mud collected from Yellow sea, China. This organic solvent tolerant 

strain was found to belong to Bacillus sp. through morphological, biochemical, and 16S rRNA gene sequence 

analyses. The lipase was purified to homogeneity using ammonium sulfate precipitation, ion exchange and gel 

filtration chromatography with a fold purification of 1.9 and a recovery of 49%. The relative molecular weight 

of purified lipase was determined by SDS-PAGE and gives the value of about 37 kDa. pH and temperature 

optima for this lipase were 8 and 35 °C. The lipase was found to be stable in the pH range 7-9.5 and temperature 

range 25-50 °C. The enzyme showed extreme stability and activity even in the presence of organic solvents.  
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Abstract 

The bacterial communities in cage-culture environments and nearby shellfish and kelp culture environment in 

Xiangshan Bay, China were investigated by culture methods and molecular biological approaches.  

The numbers of 7 important physiologically defined bacterial groups were determined by using appropriate 

media for sediment and water samples.The results showed that, the population size of several bactera groups 

were low in winter, The numbers of heterotrophic bacteria, viborios, and nitrifying bacteria in cage culture area 

were higher than nonculture area, lower than other culturing sea eara, while those bacteria in water of cage 

culture area were high than other sea areas. In spring, the bacteria number increased 1-2 geological grands than 

winter, the abundance of bacteria in sediment of non-culture area were the highest, while the number of aerobic 

bacteria in cage culture area were the lowest. The situation in water was the contrary. The abundance of several 

bateria groups in every detected sea areas were higher in summer than in winter and spring. Exept sulfuring 

bacteria in sediment environment, the number of other detected bacteria in cage culture area were higher than 

any of other sea area, and the abundance of sulfate-redusing bacteria were higher in every sea area in this season. 

The abundance of bacteria groups in Autumn were similar to those of summer, the number of viboria were the 

highest in cage culture sea area, followed by shellfish culture area, non-culture area and kelp culture area.   

The composation of the bacterial communities in these environment were analyzed by PCR-DGGE and 

sequencing methods. The profiles of DGGE band paterns of amplyfied 16S rRNA gene fragments from 

sediment samples in winter indicated the high diversity of bacteria in these sea areas. There weret at least 10 

bands, band3，4，5，6，7，19，20 and so on, in every sample, suggesting these bacteria were dominant species 

in all habit in the whole year. It was observed that there were unique bacteria species and different dominant 

species in the samples of every area and every season. Dendrogram of band pattern showed that the diversity in 

non-culture area was higher than in culturing sea areas, the samples of winter and pring were clusted in two 

groups, suggesting the structures of bacteria communities in winter was significently different from those of 

spring. Cage culture area showed higher similarity with kelp culture and non-culture area. Howevery, in summer 

and autumn, the patterns didn‘t show significent seasonal difference, the bacterial diversiy in cage culture area 

lower than in other sea areas and the band patern were also different。 

The band patterns of DGGE in water showed significently different character from those of sediment. The 

number of band varied from 16-22, less than in sediment. The seasonal difference were not significent. The 

universial bands in four seasons were band 5, 17and 19. Band 12 were absolute dominant specie in spring, then 

was band14 and 17. the species distribution in other seasons were even。 

Phylogenetic analysis determined the Phylogenetic positions of various interested bands，for example, two of the 

universal domnant species in sediment of very sea area in four seasons were Lutimonas sp. and Aestuariicola 

saemankumensis. The bacteria in sediment were mainly composed of Flavobacteriaceae(44.4%), 

Epsilon-proteo- bacterium(33.3%).  The bacteria in water belonged to different genus and spesies, though they 

are composed of Flavobacteriaceae and proteobacterium, and included genus Krokinobacter、Gramella、

Dokdonia、Tenacibaculum、Polaribacter of Flavobacteriaceae。Among proteobacterium，alpha- proteobacterium 
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were 31%，including genus Roseobacter、Jannaschia、Psychrobacter and so on。Gamma- proteobacterium randed 

22.7%, including genus Psychrobacter、Oceanospirillal、Pseudoalteromonas and so on.  

 

Key Words: bacterial community, cage culture, aquaculture environment, DGGE 
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Abstract Ozone depletion in the stratosphere has enhanced solar UV-B radiation reaching the Earth surface and 

has brought about significant effects to marine ecosystem. The effects of enhanced UV-B radiation on marine 

microalgae, heterotrophic bacteria and the interaction between them are discussed. The effects on marine 

microalgae have been proved to occur at molecular, cellular and population levels. Enhanced UV-B radiation 

increases microalgal flavonoid content but decreases their chlorophyll content and photosynthesis rate, induces 

genetic change, results in DNA damage and change of protein content. There have been fewer studies on the 

effects of UV-B radiation on marine heterotrophic bacteria. Establishment of a microalgal ecological dynamic 

model at population and community levels under UV-B radiation has gradually become a hotspot. The effects of 

enhanced UV-B radiation on microalgae communities, heterotrophic bacterial populations and interaction 

between them will become a focus in the near future  
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Perfluorooctanoic acid (PFOA) exhibits unique chemical and physical properties such as high tolerance against 

heat, surface tension-lowering properties, and is used as a processing aid in the manufacture of various 

fluoropolymers. PFOA has also been reported to be persistent in environment and bioaccumulative substance. 

There is a need for the development of an alternative material that has less bioaccumulation potential but 

possesses the unique properties. 2H,2H,4H,4H-perfluorooctanoic acid (2H,2H,4H,4H-PFOA) and 

4H,4H-perfluorooctanoic acid (4H,4H-PFOA), which are newly developed perfluorocarboxylic acids, contain 

the methylene group in the perfluoroalkyl chain, make them potentially degradable through biological reaction. 

In this study, we investigated the biodegradation of 2H,2H,4H,4H-PFOA and 4H,4H-PFOA in a mixed bacterial 

culture obtained from activated sludge. Optimized quantitative liquid chromatography–mass spectrometry 

(LC/MS) analysis of the predicted metabolites generated in the culture revealed accumulations of the 

transformation products from 2H,2H,4H,4H-PFOA to short-chain perfluorocarboxylic acids, such as 

perfluoropropanoic acid (PFPrA), perfluorobutanoic acid (PFBA), and perfluoropentanoic acid (PFPeA) via 

multiple processes. In contrast, no transformation products from 4H,4H-PFOA were detected. The result 

suggested that 2H,2H,4H,4H-PFOA is biodegradable compound. The short-chain products generated from 

2H,2H,4H,4H-PFOA biodegradation have less bioaccumulative potential and lower toxicity toward living 

organisms than PFOA.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Time course of 2H,2H,4H,4H-PFOA metabolites

formation in activated sludge culture.
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Abstract: Sodium dodecyl sulfate (SDS), as an anionic surfactant, is one of the main components in the 

detergent and have caused serious pollution. The measurements of sewage treatment, especially the 

bioremediation, have been received greater attention. In this study, we cloned a novel alkylsulfatase gene, sdsA, 

from an SDS-degrading marine bacterium, Pseudomonas sp. S9. It encodes a protein of 675 amino acids with a 

calculated molecular mass of 74.9 kDa and a pI value of 5.83. SdsA was detected to be zinc-type alkylsulfatase 

and existed as a dimmer in the natural status [1]. The mature alkylsulfatase was cloned and highly expressed in 

Escherichia coli. Further experiments revealed that this recombinant SdsA showed high activity at 70-80°C and 

pH 8.0-9.0. Notably, SdsA still retained more than 95% activity after incubation at 60°C for 1 h, which was 

much different from other alkylsulfatases reported [2]. This favorable property could make SdsA to be attractive 

to bioremediation, industrial applications and so on. 
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Madagascar is a well-known terrestrial biodiversity hotspot, harboring an extremely large percentage of endemic 

plant and animal species.  The remarkable marine biodiversity surrounding the island has been less discussed, 

but is a significant conservation priority.  A Rapid Assessment Program conducted by Conservation 

International [1] documented 380 species of corals, exceeding the previous total for the entire Western Indian 

Ocean region.  Marine biodiversity is a significant focus of the Madagascar International Cooperative 

Biodiversity Group (ICBG).   The Madagascar ICBG priorities include discovery of medically and 

agriculturally relevant bioactive compounds from marine invertebrates and their associated microbes, 

cataloguing of current marine biodiversity, training and capacity development in Madagascar, and the 

development of a model program for biodiversity use and conservation.  The microbiology program of the 

Madagascar ICBG focuses on the characterization of microbial communities associated with Malagasy marine 

sponges and other marine invertebrates.  Key aims include description of sponge-associated bacterial 

communities via molecular techniques, isolation and culture of new bacterial biodiversity, and prioritization of 

strains for chemical screening through sequence analysis of biosynthetic gene clusters.  The ICBG has obtained 

the first legal agreement for the export and analysis of microbial DNA from Madagascar.  In 2009 the first 

marine sponge collections were made off the coast of the island of Nosy-Be in northwestern Madagascar. 

Fifteen sponge species were collected for microbiological studies: Adocia cf. atra, Axinella carteri, Biemna 

fortis, Cinachyrella sp., Cinachyrella voeltzkowii, Haliclona sp., Pseudaxinella sp., Pseudoceratina arabica,  

Xestospongia sp., and six unidentified sponges.  Putative actinomycetes were isolated from these 15 Malagasy 

marine sponge individuals on the basis of antibiotic selection and morphological characteristics. Ca. 50% of the 

strains were confirmed to be actinomycetes by 16S rRNA sequencing, demonstrating the difficulty of 

identifying marine actinomycetes by morphology alone.  However, the identified actinomycete strains 

represented at least nine genera, a yield of striking diversity. In an initial sample, less than 40% of these 

actinomycetes were identified as Streptomyces sp., revealing that Malagasy sponges are good sources of novel, 

non-streptomycete actinomycetes of particular interest for drug screening programs.  Assessment of the novelty 

of Malagasy marine actinomycete communities and their biosynthetic potential is underway. 
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Summary 

A novel strain of the class Actinobacteria was isolated from a seawater sample collected in the South China Sea 

using modified R2A agar plates. The strain was a Gram-positive, non-motile, non-spore-forming, 

catalase-positive, irregular rod-shaped bacterium. The strain showed growth at 4–45 °C and pH 5.0–10.2, and 

tolerated 5% (w/v) NaCl. On the basis of the 16S rRNA gene sequence, the organism was phylogenetically 

related to members of the genera Fodinibacter (96.7%), Lapillicoccus (96.5 %), Knoellia (95.0-95.8 %), 

Oryzihumus (95.6 %) and Humibacillus (95.6 %). The cell-wall contained L-ornithine as the major diagnostic 

diamino acid in the peptidoglycan. MK-8(H4) was the predominant menaquinone. Major cellular fatty acids were 

iso-C18:1ω9c, iso-C16:0, iso-C15:0 and C17:0. The G+C content of the DNA was 69.6 mol%. The phenotypic and 

phylogenetic data revealed that this strain represents a novel genus and species of the family Intrasporangiaceae, 

for which the name Ornithinibacter aureus gen. nov., sp. nov. is proposed. The type strain is HB09001
T
 

(=CGMCC 1.10341
T
 = DSM 23364

T
). The GenBank/EMBL/ DDBJ accession number for the 16S rRNA gene 

sequence of strain HB09001
T
 is FJ796074.  
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Abstract: Marine has much importance as a source for providing living and non-living materials which helps 

the developing countries to sustain a good self-employment. In India, one of the agricultural developments is the 

utilization of marine sources and cultivation of prawns and shrimps for trade improvement. Our ultimate aim 

was to isolate the organisms from the sea water source which are used for the farming of prawns and shrimps in 

the southeast coastal region of Tamil Nadu from December 2009 to February 2010 to screen the diversity of 

organism prevalent in these periods and also to identify the organisms involved in disease outbreak in these 

farms. Based on these studies, we have isolated around 29 isolates of Vibrio sp. with TCBS Agar medium 

collected from 9 different prawn cultivation farms [2,4,5]. All the isolates were subjected for Gram staining and 

biochemical characterization to identify the diversity of organisms in these regions [3,4]. These isolates were 

tested for antibiotic susceptibility test against various antibiotics used commonly in the medical treatment and 

found that based on the antibiotics like trimethoprim, co-trimoxazole and tetracycline were resistant for most of 

the organisms [6]. Based on the peculiar quorum sensing mechanism of these environmental strains, the primary 

studies of minimum inhibitory concentration were performed for having a greater view towards their antibiotic 

resistance and to precede further investigation in their molecular mechanism involved for their pathogenesis 

[1,2]. 

 

References: 

1. Milton L. Debra. 2006. Quorum Sensing in Vibrios: Complexity in Diversification. International Journal of 

Medical Microbiology. 296: 61-71. 

2. Parvathi Ammini, H. Sanath Kumar, Indrani Karunasagar, and Iddya Karunasagar. 2004. Detection and 

Enumeration of Vibrio vulnificus in Oysters from two estuaries along the Southwest Coast of India, using 

Molecular Method. Applied and Environmental Microbiology. 70(11): 6909-6913. 

3. Pelczar J. Michael Jr., E. C. S. Chan, and Noel R. Krieg. 2003. Microbiology (5
th

 Edition). New Delhi, India, 

Tata McGraw Hill Publishing Company Limited. 

4. Rajapandiyan S., K. Sudha, and Kantha D. Arunachalam. 2009. Prevalence and Distribution of Vibrio 

vulnificus in fishes caught off Chennai, Indian Ocean. African Journal of Microbiology Research. 3 (10): 

622-625. 

5. Thompson L. Fabiano, Tetsuya Iida, and Jean Swings. 2004. Biodiversity of Vibrios. Microbiology and 

Molecular Biology Reviews. 68(3):403-431. 

mailto:srinath.d@scbt.sastra.edu


 161 

6. Thomas Sabu, Dhanya Ramachandran, B. Remani and D. V. Singh. 2008. Detection and molecular 

characterization of Vibrio cholerae O1 Inaba biotype El Tor strain in Kerala, S. India. World Journal of 

Microbiology and Biotechnology. 24: 433-434. 

 

Figures: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig1. Distribution of Organism in Prawn Farm Waters 
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Lactococcus lactis is known as a lactic acid bacterium found in various environments including fermented dairy 

products and plant surfaces and used worldwide for the manufacture of fermented dairy products, such as in the 

cheese-making process.  Recently, L. lactis strains were isolated from intestinal tracts of freshwater [1] and 

marine fishes [2].  To clarify the characteristics of these L. lactis strains (freshwater fish-derived strain, FF; 

marine fish-derived strain, MF), the phylogenetic relationship and phenotypic variations were compared with 

the L. lactis subsp. lactis strains derived from cheese starter culture (CS).  Phylogenetic analysis based on 

nucleotide sequences of partial 16S rRNA gene demonstrated that the three L. lactis subsp. lactis strains derived 

from different sources were highly identical to that of L. lactis subsp. lactis (ATCC 19435
T
).  The fermentation 

profile of FF and MF determined using the API 50 CH system was similar to that of cheese starter-derived strain 

except for fermentation of several sugars.  These strains also showed different growth rate at various culture 

temperatures and halotolerance: MF strains > CS strain > FF strain.  In addition, all the strains derived from 

different sources could grow in MRS broth with static culture and on MRS-agar plates under aerobic conditions 

at 40°C, while the MF and CS strains, except for the FF strain, could grow on MRS-agar under aerobic 

conditions at 40°C (Table 1).  These differences in the phenotypic variations of L. lactis subsp. lactis strains 

may be due to the ability of adaptation to various environments. 

 

Table 1. Effects of temperature on growth of the L. lactis subsp. lactis strains derived from different sources 

Source 25°C culture 40°C culture 

 MRS 

broth 

MRS-agar plate MRS broth MRS-agar plate 

 Aerobic Anaerobic Aerobic Anaerobic 

Marine fish intestine (MF) +
1
 + + + + + 

Freshwater fish intestine (FF) + + + + – + 

Cheese starter culture (CS) + + + + + + 
1
 +, growth observed; –, no growth observed after 5-day culture. 
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Two plasmids, pMA21 (11 kb) and pMA22 (5 kb), have been isolated from Halomonas sp. strain MA2 and 

thought to be involved in antibiotic and toxic metal resistance. In this study, the growth pattern of Halomonas sp. 

strain MA2 and the cured strain (without both plasmids) was investigated in the presence of 0.0-1.5 M NaCl 

concentrations and 1.0 mM each of nickel, cobalt or chromate. The wild type Halomonas sp. strain MA2 was 

able to grow quickly in the absence and presence of 1.0 mM nickel and the growth rate increased with increase 

of NaCl concentration (0.0-1.5 M), but it was very weak in the presence of 1.0 mM cobalt or 1.0 mM chromate 

after 24 h of incubation, and then reached its maximum after 72 h of incubation which indicate that NaCl had a 

great influence on metal resistance. The construction of conjugation between Halomonas sp. strain MA2 and 

Escherichia coli K12 resulted in three transconjugants which were able to grow in the presence of 1.0-1.5 mM 

nickel or cobalt and tetracycline and streptomycin but no plasmid was detected. Interestingly, two fragments 

belonged to pMA22, which were amplified from the chromosomal DNA of the transconjugants, indicating that 

pMA22 might express resistance to nickel, cobalt and antibiotics. When almost half of the full length of pMA21 

and pMA22 was sequenced by the construction of random DNA library, a group of putative transporters, export 

proteins and metabolic enzymes (involved in degradation of xenobiotics) were identified, which clarify the 

adaptation of Halomonas sp strain MA2 to different toxic metals and antibiotics. Extracellular solute binding 

protein was identified in pMA22, which may contribute to salt tolerance of Halomonas sp. strain MA2. We 

concluded that both plasmids might be good candidates for the development of cloning vector and can assist in 

bioremediation processes.  
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Sponges (phylum Porifera), among the earliest multicellular animals, are sessile, filter-feeders and harbor highly 

diverse and dense microbial communities, providing an environment in which bacterial signaling may be 

important. Quorum sensing (QS) is a cell density-dependent process that bacteria employ to coordinate and 

regulate their gene expression
 [1]

. In recent years, quorum sensing has been extensively studied. Previous studies 

have found that bacteria isolated from sponges are able to produce acyl-homoserine lactones (AHLs)
 [2]

, an 

important class of QS molecules found in gram-negative bacteria, mainly in Proteobacteria. Autoinducer-2 

(AI-2), a second class of QS molecule, is considered to be an interspecies signal. AI-2 signaling has not been 

reported in sponge bacterial symbionts. In this study, degenerate primers were designed based on known Vibrio 

luxS sequences to amplify the luxS genes encoding AI-2 synthase from several Vibrio isolates from marine 

sponges M. laxissima and I. strobilina. All the vibrios isolated from these two sponges had luxS genes and were 

able to produce AI-2 detected as the reporter strain V.  harveyi TL-26. A novel cluster of luxS sequences were 

found, thus extending the known diversity of luxS genes. One isolate was chosen for further analysis of its luxS 

gene by expression of the gene in E. coli DH5α and by characterization of the profile of AI-2 activity. 

Comparisons of luxS gene clone libraries of these two sponges and the surrounding seawater suggested two 

possible modes for the sponges to acquire these Vibrio symbionts. This is the first report of luxS genes and AI-2 

activity from sponge symbionts and lays the foundation for studies on the role of luxS in vibrios during the 

process of their colonization of marine sponges.  

 

 

Reference  

[1] Fuqua, W.C., Winans, S.C. and Greenberg, E.P. 1994. Quorum sensing in bacteria: the LuxR-LuxI family of 

cell density-responsive transcriptional regulators. J Bacteriol 176:269-275. 

[2] Mohamed, N.M., Cicirelli, E.M., Kan, J., Chen, F., Fuqua, C., and Hill, R.T. 2008. Diversity and 

quorum-sensing signal production of Proteobacteria associated with marine sponges. Environ Microbiol 

10:75-86. 

 

 



 165 

C0132 

FLAD: A TRANSCIPTIONAL REGULATOR OF MOTILITY IN SILICIBACTER SP. 

TM1040 

 

Ryan J. Powell and Robert Belas 

 

University of Maryland Biotechnology Institute 

701 East Pratt st., Baltimore, MD 21201, USA 

 

 

Assembly of the bacterial flagellum occurs in stages and is temporally regulated, with biosynthesis moving from 

the cytoplasm outward through the periplasm to ultimately form the external filament. At each stage different 

classes of flagellar genes are activated, with later classes being activated only when the preceding stage is 

completed. We have previously reported that the marine alpha-proteobacterium Silicibacter sp. TM1040 

possesses three novel regulatory proteins critical for flagellar biosynthesis and function. In the current research, 

we analyzed the function of FlaD, one of these transcriptional regulators of TM1040 motility. FlaD belongs to 

the MarR family of transcriptional regulators and is the last gene in a three gene operon based on transcript 

mapping data. The composition and orientation of this genetic locus is highly conserved among bacteria in the 

Roseobacter clade suggesting that the function of FlaD is also conserved throughout members of this ubiquitous 

clade. A flaD mutant is nonmotile, yet synthesizes a wild-type filament. Complementation of flaD by a 

plasmid-borne copy of the wild-type gene (flaD
+
) under the control of an IPTG-inducible promoter restored 

flagellar rotation and motility in a concentration dependent manner. Using quantitative reverse transcription 

PCR to measure relative transcript abundance, we found that FlaD slightly represses at least 60% of the known 

flagellar biosynthetic genes. However, the most dramatic change, a 25-fold increase, was in the expression of 

motB1 whose product has homology to other MotB proteins. A flaD::lacZ fusion plasmid was constructed and 

used to measure flaD expression. Expression of flaD is cell-cycle dependent and positively correlated with 

filament production and cell motility. Over-expression of the secondary messenger molecule cyclic diguanosine 

monophosphate (c-di-GMP) in TM1040 results in loss of motility and the formation of biofilms, and a change in 

flaD and motB1 expression, suggesting FlaD activity is c-di-GMP dependent. The current data implicate FlaD as 

a c-di-GMP-dependent activator of motB1 expression, with a major role in the swim-or-stick switch of TM1040 

and other roseobacters 
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Distribution of Actinobacteria Isolates among Genera

Agrococcus Brachybacterium 
Brevibacterium Corynebacterium 
Crustibacterium Curtobacterium 
Dermacoccus Dietzia
Gordonia Kocuria
Kribella Kytococcus
Marmoricola Microbacterium 
Micrococcus Microlunatus
Micromonospora Mycobacterium
Nocardia Nocardiodes
Nocardiopsis Ornithinimicrobium
Prauseria Promicromonospora
Pseudonocardia Rhodococcus
Rothia Sacharopolyspora
Serinicoccus Solw araspora
Streptomyces Tenacibaculum
Tsukamurella Verrucomicrobium
Verrucosispora Williamsia
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Marine sponges harbor bacterial assemblages containing huge biodiversity [1].  One major component of these 

bacterial communities is the Actinobacteria [2,3], which are of particular interest due to their track record in 

producing useful natural products [4].  Using marine sponges as a source for novel actinobacteria also reduces 

the problem of ―rediscovery‖ often associated with terrestrial sources.  In this study we isolated 670 putative 

actinobacteria based on colony morphology from 32 different sponges using a variety of selective media.  The 

bacteria were identified and sent for biochemical screening for natural products.  Of the total colonies chosen, 

68% were identified as actinobacteria and spanned 36 genera.  The actinobacteria isolates were dominated by 5 

genera; Dietzia sp. (15%), Rhodococcus sp. (10%), Mycobacterium sp. (9%), Microbacterium sp. (7%), 

Streptomyces sp. (6%).  Interestingly, all of the genera that made up greater than 3% of the total actinobacteria 

were found in at least 10 of the sponges with some, like the Dietzia sp., found in 15 different sponges.  This 

strengthens the argument that bacterial communities may be sponge specific.  The non-actinobacteria spanned 

44 genera with most identified as Erythrobacter sp.  Not only do marine sponges contain a large biodiversity of 

culturable bacteria, but some of the bacteria isolated were less than 97% similar to known culturable bacteria 

based on 16S rRNA gene comparisons demonstrating potential new species from a variety of genera.  This 

study shows that using a focused approach of cultivating bacteria from many different sponge sources can 

provide a large number and variety of actinobacteria for natural product screening.   
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Abstract 

The interactions between marine prokaryotic and eukaryotic microorganisms are crucial to many biological and 

biogeochemical processes in the oceans. Often the interactions are mutualistic, as in the symbiosis between 

phytoplankton, e.g., the dinoflagellate Pfiesteria piscicida, and Silicibacter sp. TM1040, a member of the 

Roseobacter taxonomic lineage. An important component of this symbiosis is bacterial production of 

tropodithietic acid (TDA), a biologically active tropolone compound whose synthesis requires the expression of 

tdaA-F as well as six additional genes (cysI, malY, paaIJK, and tdaH). The factors controlling tda gene 

expression are not known, although growth in laboratory standing liquid cultures drastically increases TDA 

levels. In this report, we measured the transcription of tda genes to gain a greater understanding of the factors 

controlling their expression. While the expression of tdaAB was constitutive, tdaCDE and tdaF mRNA 

increased significantly (3.7- and 17.4- fold, respectively) when cells were grown in standing liquid broth 

compared to shaking liquid culturing. No transcription of tdaC was detected when a tdaCP::lacZ transcriptional 

fusion was placed in 11 of the 12 Tda
-
 mutant backgrounds, with cysI being the sole exception. Expression of 

tdaC could be restored to 9 of the remaining 11 Tda
-
 mutants – tdaA and tdaH failed to respond – by placing 

wild-type (Tda
+
) strains in close proximity or by adding exogenous TDA to the mutant, suggesting that TDA 

induces tda gene expression. These results indicate that TDA acts as an autoinducer of its own synthesis and 

suggest that roseobacters may use TDA as a quorum signal.  
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Marine invertebrates are host organisms for various symbiotic microorganisms and contain specific compounds 

that are of interest for bioactive products.  Recent work has demonstrated that in some cases these bioactive 

compounds may be produced by the invertebrate-associated microbes rather than by the actual invertebrate [1].  

The marine invertebrate Elysia rufescens, a Hawaiian herbivorous marine mollusk, is host to a very diverse 

microbial community based on molecular and culture based analyses. This diverse microbial assembly includes 

two specific Vibrio strains that produce a cyclic depsipeptide called kahalalide F, (KF) an important antitumor 

compound that has demonstrated activity against liver cancer, lung cancer and melanoma cell lines [2].  The 

molecular methods used to assess the microbial community associated with E. rufescens include 16S rRNA 

gene-based community analysis.  Fluorescence in situ hybridization (FISH) is used as a tool to detect and 

localize the KF-producing Vibrio sp. in sections of the invertebrate.  E. rufescens individuals collected in April 

2010 were processed for isolation of bacteria from whole individuals, mucus and gut samples and yielded over 

500 isolates that are being characterized by 16S rRNA sequencing. Targeted isolation of additional Vibrio strains 

associated with E. rufescens aims at making additional kahalalide-producing bacteria accessible for bioactive 

screening to isolate new kahalalides. 
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Purpose of study：Fucoidan and low molecular weight fucoidan (LMWF) had some biological activities[1], 

LMWF could obviously decrease side effects and antigenicity caused by fucoidan. LMWF activities depend on 

the molecular mass, sulfate content and sugar constituents [2-3]. Fucoidanase could hydrolyze fucoidan to 

produce sulfated LMWF without removal of its side substitute groups because of its substrate hydrolysis 

property. So it could additionally be used as a tool for elucidating the structure of fucoidan. 

Methods: marine fungi capable of producing fucoidanase activities were screened after enriching, separating, 

first screening and second screening, as fucoidan was used as the unique carbon source. To further enhance the 

yield of fucoidanase, strain PZ322 was implanted by 15 keV N
+ 

ions to a doses of 7.5×10
14

 ~ 3.75×10
15

 N
+
/cm

2
. 

Results: 28 strains marine-fungi producing fucoidanase were isolated. Among them, strain PZ322 had the 

highest fucoidanase activity and the fucoidanase activity was as high as 3.83 IU/mL with original culture 

medium. After morphology features and ITS were analyzed, the strain PZ322 was identified to be Aspergillus 

wentii (PZ322).  

The rate of positive mutation was 23.5% at the conditions of implantation energy 15keV, dose 7.5×10
14

 N
+
/cm

2
, 

while the rate of positive mutation implanted by energy 15keV, dose 1.5×10
15

~3.75×10
15

 N
+
/cm

2
 N

+
/cm

2 
were 

zero. The damage of ionic etching increased with added implantation dose. A high-yield-fucoidanase strain was 

screened from Aspergillus wentii (PZ322) at the conditions of implantation energy 15keV and dose 7.5×10
14

 

N
+
/cm

2
, its activity of enzyme was 8.89 U/mL. 

Conclusions: We have got 28 strains of fungi that could produce fucoidanase. The yield of fucoidanase of 

PZ322 was enhanced 2.32 times than the initial. 
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Purpose of study: Various active anticancer agents are derived from plants and terrestrial microorganisms. 

Obtaining new effective anti-tumor compounds from marine is a new way for tumor therapy and many of the 

marine-derived compounds that have entered clinical trials as antitumour agents[1-2]. Thus researchers are 

interested in finding new anti-tumor compounds from marine, especially micorroganism[3]. The purpose of this 

study is to screen anti-tumor compounds producing fungi and prefractionate their fermentation broth. 

Methods: 26 marine fungi preserved in our lab were screened for anti-tumor strains by MTT Assay. Two cell 

lines (Hela, Pc-12) were used to investigate the antitumor activities of the ethyl acetate extracts of those fungi 

fermentation broth. The crude extracts with anti-tumor activity of the fungi were separated by TLC and detect 

the anti-tumor activity by MTT. 

Results: The results suggest that nine strains of the 26 fungi were with different level of inhibitory effect on 

Hela, Pc-12 or both. The results showed that 6 strains of the 26 fungi had inhibitory effect on Hela cells, 5 

strains with inhibitory effect on Pc-12 cells, 2 strains（F-7-3、F-1-1）could inhibit both Hela cells and Pc-12 cells. 

Four of the crude extracts extracted by ethyl acetate were separated by TLC and HPLC and some of the 

fractions were detected by MTT. The results suggested that some of those fractions had anti-tumor activities.  

 Conclusions: We have got 13 strains of fungi that could produce some compounds to inhibit proliferation of 

different cancer cells. 
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agents. The Lancet Oncology 2, 221-225. 

[2]. Guo L, Song X, Wang S, et al. 2010. Progress in the clinical development of marine-originated antitumor 

drugs. Marine Sciences 34, 82-87. 

[3]. Tao LY, Zhang J-y, Liang YJ, et al. Anticancer effect and structure-activity analysis of marine products 

isolated from metabolites of mangrove fungi in the south china sea. Marine Drugs 8(4), 1094-1105. 

 

 

                                                             
 Correspondence Author, Email: caijingmin@hfuu.edu.cn; Tel: 0551-2158005 

http://dict.cnki.net/dict_result.aspx?searchword=%e7%94%9f%e5%91%bd%e7%a7%91%e5%ad%a6%e5%ad%a6%e9%99%a2&tjType=sentence&style=&t=college+of+life+science
http://dict.cnki.net/dict_result.aspx?searchword=%e7%94%9f%e5%91%bd%e7%a7%91%e5%ad%a6%e5%ad%a6%e9%99%a2&tjType=sentence&style=&t=college+of+life+science
mailto:caijingmin@hfuu.edu.cn


 172 

C0176 

Preliminary Study of Functional Genes of the Deep-sea Thermophilic Bacteriophage 

GVE2 

 

Yanjiang Chen 

 

Zhejiang University, Hangzhou, China, whild365@163.com 

 

 

Abstract: In the sea, viruses probably infect all organisms. They play major roles in mortality, global 

geochemical cycles and the genetic diversity, which make them significance to the ecosystem on Earth. Of all 

the marine viruses, thermophilic phages begin to get more and more interest. They even serve as model system 

for understanding the biochemistry and molecular biology for life at high temperatures. In this study, 2 

thermophilic strains with clear plaques were isolated from deep-sea hydrothermal fields in the Pacific and the 

Atlantic by different screening conditions. Based on the complete genome sequence and ORF analysis of 

deep-sea thermophilic bacteriophage GVE2, 10 ORFs were cloned and expressed in E. coli as fusion proteins 

with glutathione S-transferase (GST). A specific antibody was raised using the purified ORF2 fusion protein and 

then a primary analysis of ORF2 gene was finished. 

 

Keywords: deep-sea thermophilic bacteriophage, cloning and expression, large subunit of terminase, fusion 

protein 
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As the important components of geobiological system, deep-sea microbes play important roles in ecology, 

resources and environments, and also may light the way to the development of new drugs, industrial processes, 

and other products useful to us all. In the past, microbes are thought to be the key factors affecting the 

hydrothermal vent biological community. However the existence of bacteriophages in the relatively original and 

extreme deep-sea ecosystems proves that bacteriophages may be its controller. Studies on deep-sea thermophilic 

bacteriophages will be helpful for understanding the control of hydrothermal vent biological communities, but 

also of great potential for exploring the origin of life. The lysis of bacteria by bacteriophages leads to the death 

of bacteria, and further influences the multiplication of microbes and the food chain. Therefore, it is meaningful 

to study on bacteriophage lysis. 

In this investigation, the lysin and holin of thermophilic bacteriophage GVE2 isolated from a deep-sea 

thermophilic bacterium were characterized to understand the lysis mechanism of bacteriophage at high 

temperature.In this study, the GVE2 lysin belonging to N-acetylmuramoyl-L -alanine amidases groups was 

characterized. The recombinant lysin was active over a range of temperature from 40°C to 80 °C, with an 

optimum at 60 °C. Its optimal pH was 6.0, and it was stable over a wide range of pH from 4.0 to 10.0.  

In the double-strand DNA bacteriophages, the lysin lacks a secretory signal sequence to mediate its release 

across the cytoplasmic membrane. In this case, the holin forms pores in the cytoplasmic membrane of the host to 

allow the lysin to access the peptidoglycan layer of host cell. Our study indicated that there was interaction 

between GVE2 lysin and holin by Far-Western blot analysis. The followed investigation using bacterial 

two-hybrid system revealed that the holin could bind the 81-233-aa domain of lysin. 

Based on GST pull down and co-immunoprecipitation, it was found that the host ABC transporter protein, 

alcohol dehydrogenase zinc-binding domain protein and EF-Tu were interacted with GVE2 lysin. The results 

showed that the GVE2 lysin might interact with the host alcohol dehydrogenase zinc-binding domain protein 

and ABC transporter protein in the lysis protein complex. 
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Abstract:  

Programmed cell death (PCD) is a process that results in cell suicide and is an essential mechanism in all 

cellular organisms. The best-studied PCD in bacteria is the Toxin-Antitoxin System (TA) that attack cells from 

within [1] and a number of different intracellular targets have been already identified for these systems [2]. TA 

loci are organized into bicistronics operons in which the first gene encodes the antitoxin, that counteracts the cell 

killing activity of the toxin, and the second gene encodes a toxic protein named toxin. The role of plasmid 

encoded TA functions as a post-segregational mechanism increasing the plasmid prevalence by selectively 

eliminating daughter cells that did not inherit a plasmid copy at cell division [3]. The real function of 

chromosomal TA has not been completely clarified.   

Piscirickettsia salmonis, is the etiological agent of the Salmonid Rickettsial Septicaemia (SRS), which 

corresponds to an aggressive infectious disease that affect the worldwide salmonid industry. The bacterium is a 

facultative Gram negative Gammaproteobacteria [4] and its genetics and epidemiology remains in its infancy. 

Today, the possibility of cultivating the pathogen on bacteriological media constitutes a key tool for a rapid 

progress in the understanding of these three areas.  

Here we describe for the first time a complete functional bicistronic operon in this pathogen, including their 

respective regulatory sequences. Total purified P. salmonis DNA was digested with endonucleases and subjected 

to sequencing. In one of the resulting fragments and by comparative genomic analysis, we detect a complete TA 

locus, initially named PS-TA, homologue to the plasmid encoding TA system of Rickettsia felis and others 

chromosomal TA operons [5-6]. The PS-TA operon shares many characteristics with other TA systems, such as 

the presence of inverted repeat sequences (IR) between the -10 and -35 promoter-encoding regions as well as the 

location of the antitoxin  gene (PS-Antx) first and the toxin (PS-Tox) gene as the second cistron.  Also, the 

amino acidic sequence of PS-Tox reveals the presence of a PIN domain, founded in established toxic 

components of other prokaryotes TA operons, especially those of the VapBC and ChpK system families [7]. 

Additionally, we founded a nucleic acid binding domain on PS-Tox, which could indicate a potential nuclease 

(particularly ribonuclease activity). In order to determine if the putative PS-TA operon is active and functional, 

we designed RT-PCR experiments to demonstrate transcription, and the cloning of the operon components and 

its independent and/or joined expression of the genes in Escherichia coli BL21 DE3 will demonstrate its 

efficacy as functional proteins. The potential toxicity of the PS-Tox gene product is being evaluated in E. coli 

cells and will be discussed extensively in the oral presentation.  

The discovery of a PS-TA system in Piscirickettsia salmonis represents a pivotal contribution in the 

understanding of its biology and pathogenicity. 
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Ultramicrobacteria (UMB), defined as cells having less than 0.1μm
3
 cell volume, are highly abundant in most 

natural aquatic and terrestrial environment. Compared to a group of non UMB (larger bacteria), UMB (smaller 

one) have advantage to uptake nutrients resulting from the high ratio of surface to volume and also might be less 

subject to grazing pressure by predators. It results in that UMB become abundant and play a key role of the 

biogeochemical cycle of organic and inorganic matters in marine environment. In the present study microbial 

community structure of UMB and non-UMB was compared and it was tried to isolate UMB strains using by 

High Throughput Cultivation (HTC)-extinction method depending on various condition of cultivation. 

To analyze the microbial diversity, approximately 200 liters of sea water sample were successively filtered 

through 0.2 and 0.1μm-pore size filters. The phylogenetic analysis of bacterial clones constructed from DNA 

which was extracted from both filters was performed. At the same time UMB samples were incubated for 

3-6month at 15˚C by HTC-extinction method with autoclaved 0.2 μm filtrate of sea water as a basic medium 

and it was followed by spreading on solid agar medium to get UMB isolates. 

A total 420 clones of archaeal group and 303 clones of bacterial group were analyzed by 16S rRNA gene target 

sequence. All archaeal clones belong to Crenarchaeota and Euryarchaeota, and a majority of both fractions was 

affiliated with Crenarchaeota marine group І by 82-85%. Bacterial clones were derived from 5 major lineages, 

α-, β-, γ- and δ-Proteobacteria, and Chloroflexales. γ-Proteobacteria represents a dominant bacterial group in the 

fraction of non-UMB and UMB by 85% and 78%, respectively.  

Microbial isolate by HTC method represent that 384 isolates were retrieved from 240 samples and they mostly 

affiliated into 2 major lineages, γ and α-Proteobacteria, by 73.8% and 25.2%, respectively. Among the 

conditions for cultivation, most various isolate was detected by seawater medium supplemented with Vitamin 

B12 solution. When algae culture extract was used as a major energy source 6 isolates were derived from 35 

samples and all of them were identified as novel species. The result, however, implies that novel UMB-isolates 

could not be cultivated as many as the number of novel clones. It likely seems that UMB comprises of unique 

microbial community which is hardly cultivated. [Supported by MEGRC] 
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Purpose of study：The aim of this work is to separate the fermentation broth of strain HUC-5 and detect the 

antitumor activities of the subfractions. 

Method: HUC-5 is one of the fungi isolated from Qingdao sea area, and it was fermented in media with NaNO3 

2 g，K2PO4 1 g，sucrose 30 g，KCl 0.5 g，MgSO4 0.5 g，FeSO4 0.01 g，metered volume by dH2O to 1000 ml, 

at 28℃, 150 rpm for 15 days. The fermentation broth was extracted with ethyl acetate, and its organic layer was 

concentrated by rotary evaporation and separated by TLC. We got 8 spots from the TLC plate. The antitumor 

activity to HeLa cells of the crude extracts and the components prepared by the TLC was detected by MTT [1]. 

In addition, B-16 cells were treated with the crude extracts by 10 min, then collected cells and mixed with 

low-melting-point agarose and spreaded on microscope slides. Slides were exposed to alkaline buffer for 1.5 h, 

Electrophoresis was conducted in the same alkaline buffer for 20 min at 20 V, 300 mA. 

Result: The inhibition rate of the crude extract is 43.09%, while inhibition rate of the 8 prfractionated 

components is -13.93%, 41.38%, 46.54%, 48.91%, 43.46%, 48.86%, 45.36%, and 28.95% respectively. And the 

optimal conditions for spreading the extraction were as follows: ligroin: actic ether: methanol = 6∶1∶0.7. The 

result of the single cell electrophoresis showed that the crude extract of HUC-5 could induce B-16 cell apoptosis. 

Conclusion: We got the optimal conditions for the crude extract of the HUC-5 fermentation broth, and most of 

the prefractionated components could inhibit proliferation of HeLa cells. The crude extract of HUC-5 could 

induce B-16 cell apoptosis. 
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Representatives of all three Domains (Eukarya, Bacteria and Archaea) are frequently found inhabiting sponge 

tissues. There is an ongoing effort for deciphering the symbiotic relationship between the sponges and their 

microbial symbionts. Most of the research is concentrated on the microbial component of the sponge-associated 

symbiotic community, mainly since cultivation of mesophilic Archaea has not been achieved, with one exception. 

Several metagenomic studies showed that sponges of the family Axinellidae are inhabited by consistent and 

sometimes host-specific archaeal communities. In some cases these communities exhibit the potential for 

ammonium-oxidation, an important part of the nitrogen cycle. The putative sponge-archaeal symbiosis might 

rely, amongst other things, on this archaeal chemoautotrophic ability. Several individuals of the Mediterranean 

sponge Axinella verrucosa were sampled off the Israeli shore, and the presence of archaeal 16S and AmoA genes 

were confirmed. The importance of ammonia-oxidation to the sponge-Archaea relationship was examined 

experimentally. Six individuals of A. verrucosa were cultivated in aquaria for six months. Some of the aquaria 

were enriched with ammonium chloride. The archaeal communities in the sponges were sampled over a period 

of three months, and analyzed by DGGE for 16S, and quantitative PCR for amoA. Surprisingly, the experiment 

showed that ammonium enrichment caused the ammonia oxidizing Archaea to disappear rapidly, although 

archaeal 16S was present as long as the experiment lasted. These results, along with the presence of only a single 

16S phylotype, indicate that certain sponge species might inhabit different archaeal populations, which exhibit 

different metabolic capabilities. Another conclusion is that the archaeal ammonia oxidation is not crucial for the 

survival of the sponge. 

 

 

 



 179 

C0240 

Phylogenetic relationship between tubeworm endosymbiont and bacterial community of 

surrounding environment in Kagoshima Bay 

 

Hyun Hee Cho
1
, Kae Kyoung Kwon

1
, Chiaki Kato

2
, Takako Sato

2, and Sang-Jin Kim
1 

 
1
Korea Ocean Research & Development Institute, Ansan P.O. Box 29, 425-600, Republic of Korea 

2
Institute of Biogeosciences, Japan Agency for Marine-Earth Science and Technology, Yokosuka 237-0061, Japan 

 

 

Bacterial community structure was compared from between endosymbiont of vestimentiferan tubeworm and two 

different ambient sediment environments in order to elucidate the source of endosymbiont acquisition based on 

the 16S rRNA sequence analysis. The samples were collected from tube worm, Lamellibrachia satsuma, 

inhabited area (MEGC0044) and caldera region (MEGC0046), which are located at shallow water of marine 

hydrothermal vent area in Kagoshima Bay, Japan. Only one symbiotic bacterial clone, γ-Proteobacteria, was 

detected from the trophosome of L. satsuma and the phylogenic distance is quite remote from the clones which 

were detected from the sediment. The 16S rRNA gene sequence identical to that of the endosymbiont also could 

not be amplified from the sediments using by specific primer designed based on the 16S rRNA gene sequence of 

endosymbiont. The phylotypes, the class δ-, ε- and γ-Proteobacteria, and Flavobacteria are predominant in both 

sediments but the proportion was different. Other phylotypes, Acidobacteria, Chloroflexi, Planctomycetes, and 

the candidate division WS3, also could be detected by more than 1%. The predominance of δ- and 

ε-proteobacteria represents distinct characteristics compared with the bacterial community structure previously 

reported from other cold seeps or hydrothermal vent areas where the γ-Proteobacteria is dominant. The 

proportion of ε-proteobacteria at MEGC0044 (28.6%) was much higher than that of δ-proteobacteria (14.8%) 

but vice versa at MEGC0046 by 13.5 and 20.6%, respectively. These results support that the seep vestimentifera, 

L. satsuma, harbors a monospecific bacterial endosymbiont, γ-Proteobacteria, and endosymbiont clone is not 

detected from the surrounding sediment and imply that the sulfur oxidizing is major biogeochemical process at 

MEGC0044, however, MEGC0046 is dominant by the sulfur reducing activity. [Supported by MEGRC] 
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The South African sponge Tsitsikamma favus, contains discorhabdin and bis-pyrroloiminoquinone type 

compounds called tsitsikammamines, of interest as cytotoxic agents [1].  Three individuals of this sponge were 

collected at a depth of ca 25 m at Evans Peak (33°50.578S; 25°48.988E) Algoa Bay, South Africa in May 2009.  

The identity of the sponge as T. favus was confirmed based on examination of spicule morphology and all three 

individuals were found to have >99% identity of their CO1 mitochondrial genes. NMR analysis of crude 

extracts from all three sponges indicated they contained the same signature active compounds, but in different 

ratios.  Genomic DNA was extracted from lyophilized sponge samples. Denaturing gradient gel electrophoresis 

(DGGE) analysis of 16S rRNA genes indicated that the three sponge individuals shared similar bacterial 

communities.  16S rRNA clone libraries of the three individuals were constructed and full-length sequence 

analysis revealed that the bacterial community in T. favus comprises seven major classes: Alphaproteobacteria, 

Betaproteobacteria, Gammaproteobacteria, Actinobacteria, Planctomycetes, Flavobacteria and Spirochaeta.  

The dominant species in sponge 1 was an Alphaproteobacterium (51/59 identical or closely related clones) 

closely related to the Alphaproteobacterium NW001, which was previously found to be ubiquitous in many 

sponge species. Bacterial communities in sponges 2 and 3 were dominated by a Betaproteobacterium (87/182 

identical or closely related clones), related to the order of Nitrosomonadales and matching clones from the 

Mediterranean sponge Tethya aurantium.  Loosely associated or transient bacteria were distinguished from 

bacteria present in deep tissue of the sponge by separate library analysis of bacteria in fluid obtained from 

―squeezed‖ sponge samples and from macerated sponge tissue.  Cultured isolates were identified and screened 

for bioactive compounds to investigate the potential role of symbionts in production of the sponge-associated 

bioactive compounds.  The role of the bacterial symbionts in affecting the suite of natural products found in T. 

favus is under study. 

References: 

[1] Antunes E.M., Beukes D.R., Kelly M., Samaai T., Barrows L.R., Marshall K.M., Sincich C. and 

Davies-Coleman M.T. 2004. Cytotoxic pyrroloiminoquinones from four new species of South African 

latrunculid sponges. J. Nat. Prod. 67:1268-1276. 



 181 

C0262 

CHARACTERIZATION AND APPLICATION OF A MERCURY-RESISTANT 

Pseudomonas putida STRAIN SP1 

 

Weiwei Zhang and Lingxin Chen * 

 

Key Laboratory of Coastal Environmental Processes, Yantai Institute of Coastal Zone Research, Chinese 

Academy of Sciences (YIC, CAS), Yantai 264003, People’s Republic of China 

E-mail: lxchen@yic.ac.cn 

 

 

Abstract Microbes have evolved a mechanism based on mer operon for mercury detoxification from Hg
2+

 to 

non-toxic Hg
0
 both in Gram-positive and Gram-negative bacteria [1,2]. Bacteria resistant to mercury have been 

occupied in removal of mercury pollutant from biosphere in pilot plant scale [3–5]. In this study, we dedicated to 

select mercury-resistant bacterium and discuss the prospective in bioremediation of the mercury-resistant 

bacterium. Mercury-resistant bacterium was selected from seawater environment, and subjected to heavy metals 

and antibiotics. In order to locate the resistant determinants in selected bacterium, plasmid curing assay were 

carried out. Furthermore, mercury detoxification processes are conducted under multi-matrix, the effects of 

abiotic factors such as Hg
2+

 and pH on the growth of SP1 and expression of merA (mercuric reductase enzyme) 

were investigated. The mercury-resistant bacterium SP1 isolated from marine environment was identified as 

Pseudomonas putida by 16S rDNA. Flame atomic absorption spectroscopy (FAAS) determination indicated that 

it could remove more than 90% of mercury from culture medium supplemented with 5 mgL
-1

 HgCl2. SP1 also 

showed multi-resistances to other heavy metals including CdCl2, CuCl2, PbCl2, ZnCl2 and certain antibiotics. 

The diverse resistance related determinants were all chromosomally located. The mer operon of SP1 was cloned 

(accession number HM21734). The optimum pH for both growth of SP1 and expression of merA were around 

7.0. Hg
2+ 

at
 
the concentration of 5 mgL

-1
 had no effect on the growth of SP1 but could increase the mRNA level 

of merA. Results of this study indicate that P. putida SP1 is an excellent strain that can be potentially applied in 

bioremediation of mercury pollutant in aquatic environment, and high efficiency of bioremediation can be 

obtained by adjusting the pH level of the contaminated environment to 7.0.  
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The use of probiotics and prebiotics has been proposed as an alternative to improve the health and productivity 

in various sectors of the aquaculture industry. It has been documented that microbiota of the intestinal tract plays 

important roles in health and nutrition. Whereas probiotics when administered in adequate amounts confer a 

health benefit by inhibition of pathogens or stimulation of the immune system to the host, prebiotics stimulate 

the develop of certain groups of bacteria inhabiting the gut. It has been suggested synbiotic products are more 

effective than either probiotics or prebiotics alone. Thus the aim of this study was to evaluate the modulation of 

the intestinal microbiota of juvenile Mycteroperca rosacea by both probiotics (Lactobacillus sakei 5-4 and 

Debaryomices hansenii) and prebiotics (inulin) including their combination. An in vivo trial was conducted with 

diets containing the probiotic L. sakei strain 5-4 (2X10
7
 UFC/gr of diet) and D. hansenii L2 (1X10

6
 UFC/gr of 

diet) alone or combined with inulin or only inulin at an level of inclusion in the diet of 1% (w/w). Control diet 

not contained probiotics or prebiotic. Two replicate groups (n=14) of juvenile M. rosacea (initial average weight 

30.58±2.23 g) were fed at 2 % of body weight for 6 weeks. Faecal samples were collected each week and 

intestines were sampled at week 0, 4 and 6 (n=4 by aquarium). Comparison of PCR-amplified fragments 

corresponding to the V4-V5 region of the 16S rRNA by the method of Single Strand Conformation Polymorfism 

(SSCP) was performed in order to characterize the microbial communities profile in both faeces and intestine. 

SSCP patterns of these PCR products showed differences between treatments. Actually differential 

distinguishable bands detected by silver staining, are send for sequencing in order to identify changes in 

microbial profiles which are modified by these treatments. We can concluded, inclusion of both probiotics and 

prebiotics into diets is an attractive option to modulate the intestinal microbiota in fish culture. 
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Glucosamine, one of the most abundant monosaccharides, is an amino sugar and a prominent precursor in the 

biochemical synthesis of glycosylated proteins and lipids [1]. It is produced commercially by the hydrolysis of 

crustacean exoskeletons. In the previous research, we obtained a strain (Microbacterium sp. OU01) that could 

produce two extracellular chitosanases (ChiX and ChiN) [2]. In this paper, we use the mixture of endo-type 

chitosanase (ChiN) and β-D-glocosaminidase (ChiX) extracted from the chitosanase fermentation broth to 

produce the D-glucosamine and the conditions were optimized. Analysis by the methods of TLC and HPLC, 

only monosaccharide existed in the enzymatic product. It confirms that the major enzymatic products are 

D-glucosamine. D-glucosamine can be produced rapidly and inexpensively by enzyme-catalyzed reaction which 

has laid a basis for the large-scare preparation of D-glucosamine. 
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Viruses are known to play important role on regulating the mortality and diversity of microorganisms. Viruses 

infecting cyanobacteria have been isolated from different marine habitats, and they typically belong to three 

major phage families: Myoviridae, Podoviridae and Siphoviridae. Podoviruses that infect picocyanobacteria are 

a group of virulent and host-specific viruses. They have been isolated from different groups of marine 

picocyanobacteria and speculated to play a critical role on shaping cyanobacterial population structure in the 

sea[1]. However, little is known about genetic diversity of cyanobacterial podoviruses in the natural marine 

environment. In this study, we analyzed the DNA polymerase (pol) gene from a total of 8 podoviruses infecting 

marine picocyanobacteria and found that they shared conserved pol sequences[1]. A specific PCR primer set was 

designed to explore the genetic diversity of cyanopodoviruses in different marine ecosystems. A total of 524 pol 

sequences from 18 viral communities collected from Chesapeake Bay, South China Sea, Atlantic and Pacific 

oceans were analyzed to understand the biogeography of cyanopodoviruses in the global oceans. Eleven 

subclusters (>80% amino acid identity within each subcluster) of cyanopodovirus pol sequences were identified 

based on the pol phylogeny. Our results show that the Chesapeake estuary contains highly diverse 

cyanopodoviruses, and exhibited a strong seasonal shift of viral community structure[2]. The genetic diversity of 

cyanopodoviruses in the Chesapeake estuary is higher than that in the open ocean[3]. In the open ocean, each 

sample was typically dominated by one major group of cyanopodoviruses. A metagenomic analysis based on the 

Global Ocean Survey (GOS) database indicates that other types of cyanopodovirus-like DNA pol sequences 

were present in the global ocean. This study represents the first survey of the biodiversity of cyanopodoviruses 

in the global oceans based on the viral DNA pol gene and metagenomic sequences. With this new primer set, we 

can now co-monitor the dynamics of picocyanobacteria and cyanopodoviruses in the natural environment, a 

critical step towards a deeper understanding of the ecological role of virioplankton within microbial 

communities. 
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The genus Chaetoceros is the largest group of marine planktonic diatoms with approximately 400 species 

described in the world. Traditionally the most striking features of Chaetoceros species are structure of setae, 

which is functionally important characteristics to form the colony. The second is a number of chloroplasts. The 

goals of our study were examination of the fine structure of intercalary setae on Chaetoceros species and to 

reveal the difference of fine setae structures between Chaetoceros species in terms of two subgenus. 

For this, we collected 32 Chaetoceros species during the period from August 2008 to February 2010 at 42 sites 

in Korea coastal waters, and they were observed a fine structures of the intercalary setae using SEM. As a results, 

the cross section of intercalary setae was divided into two groups; circular and polygonal form. The former 

species, circular form, were 15 species: Chaetoceros affinis, C. brevis, C. contortus, C. costatus, C. curvisetus, C. 

debilis, C. diadema, C. diversus, C. messanensis, C. pseudocurvisetus, C. radicans, C. salsugineus, C. socialis, 

C. subtilis, C. subtilis var. abnormis. The later species, polygonal form, were 17 species; C. atlanticus, C. 

atlanticus var. skeleton, C. coarctatus, C. concavicornis, C. danicus, C. decipiens, C. densus, C. dichaeta, C. 

didymus, C. eibenii, C. laciniosus. C. lorenzianus, C. peruvianus, C. protuberans, C. pseudodichaeta, C. 

rostratus, C. vanheurckii.  

New approach of classification system based on cross section structure of intercalary setae in this study was 

almost similar to the previous taxonomical key. The cross section structures of intercalary setae and 

arrangements of spines on setae are considered as useful taxonomic characters.  
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Several studies have been conducted on the growth rate, blooms, life span and feeding habits of pelagic tunicates 

but not many have concentrated on the degradation of these species in the water column. The question of why it 

is even important to study bacterial decomposition of tunicates has become a reoccurring inquiry. The answer to 

that question has several components, the first being limited literature. Another factor deals with zooplankton 

carcasses being ignored in the past because of being the difficulties identifying and quantifying them in the 

natural environment. Furthermore, it is important to study this process because of the expanding knowledge on 

the different pathways for nutrient regeneration, elemental recycling and microbial production in water column. 

It has also been speculated that with the health of the marine environment continuing to decline, these gelatinous 

organisms may become top predators.  

 

Dolioletta gegenbauri and Molgula manhattensis are two tunicates from different habitats that are excellent 

species in which to conduct decomposition studies. Using current molecular tools, such as Direct Counts, FISH, 

PCR and DGGE, the shift in population dynamics of the bacterial community for both species will be observed. 
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Introduction: Escherichia coli (E. coli) is often preferred as an indicator organism for water environment 

because it is specific for and reliably reflects fecal contamination [1, 2]. It has been expected in variety of area to 

develop simpler and more cost-effective methods for analysis of E. coli. However, by far the real time detection 

remains a challenge [3].  

Aims: To develop a rapid, sensitive and cost-effective method for detecting E. coli. 

Methods and Results: Loop-mediated isothermal amplification (LAMP) experiment was performed with 

modified protocol according to reference [4]. After twenty minutes incubation, the LAMP products were 

analyzed by monitoring the change of the concentration of free dGTP in the reaction mixture with differential 

pulse voltammetry (DPV). At the CNT array electrode [5], the DPV peak current of dGTP decreased remarkably 

(Fig. 1c) in the mixture of successful amplification reaction in comparison with that in the pre-reaction mixture 

(Fig. 1a) and the post-reaction mixture of control experiment (Fig. 1b). And it was confirmed by gel 

electrophoresis. The LAMP reaction produced many bands of different sizes for positive DNA samples extracted 

from E. coli (Lane b, c and d in Fig. 2) and nothing for control DNA samples (Lane e, f, g and h in Fig. 2), 

suggesting the specificity of the performance. This indicates that we can determinate the target gene by 

monitoring the peak current of dGTP change in LAPM mixture.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusions and Prospect: A novel strategy for rapid and cost-effective detection of target gene was developed 

by combining LAMP and electrochemical techniques. It was applied successfully for qualitative analysis of E. 

coli within 20 minutes. The results were in good accordance with those obtained with gel electrophoresis. It has 
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Fig. 2 Electrophoretic analysis of the LAMP 

amplified products. (a) 100bp Ladder; (b-d) 

positive DNA sample with different 

concentration; (e-h) without DNA samples. 

 

 

Fig. 1 Differential pulse voltammograms of the 

dGTP in the pre-LAMP mixture (a), the control 

reaction mixtrue (b) and the post-LAMP 

mixture (c) at the CNT array electrode. 
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an attractive potential for point-of-care assay. In addition, based on the method, a DNA extraction-free strategy 

is proceeding for E. coli assay. 
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Abstract: Amylopullulanse (E.C. 3.2.1.1/41) has the enzymatic activities of both α-amylase (E.C. 3.2.1.1) and 

pullulanase (E.C. 3.2.1.41), and is classified into glycoside hydrolase 13 and 57 families. Amylopullulanse can 

hydrolyze both the α-1,4 and α-1,6 glucosidal bonds and is valuable for decreasing cost, increasing efficiency 

and dextrose equivalent in starch processing industry. Thermostable amylopullulanase is more valuable in starch 

saccharification industry because it can catalyze both the liquefaction and saccharification processes under the 

industrial starch liquefaction condition. In addition, the special bifunctional catalytic mechanism of 

amylopullulanase is also of great value in enzymology research. The present review focuses on the function and 

mechanism of amylopullulanases and provides a brief overview on the latest studies. 
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Abstract 

 

Agar is an important gelatinous substance present in the cell wall of some marine red algae (Rhodophyceaea). It 

is mainly composed of agarose and agaropectin. Agarases are the natural enzymes of certain agarolytic 

organisms found mostly in marine habitats that hydrolyze the agarose. Also, agarase is the first enzyme in the 

agar catabolic pathway. Availability of agarases basically in the marine environment, which is consistent with 

the fact that agar, being a product of marine algae is available to utilize some marine organisms as a convenient 

carbon and energy source. Agarases are classified into two groups named as α-agarase and β-agarase based on 

their cleavage of α-β linkages of agarose, breaking them into oligosaccharides. α-Agarase hydrolyzes α-(1→3) 

linkages of agarose, producing agaro-oligosaccharises such as agarobiose, while β-agarase hydrolyses β-(1→4) 

linkages, resulting neoagaro-oligosaccharides. Neoagarobiose was reported to process moisturizing effect on 

skin and and whitening effects on melanoma cells.  

 

We screened agarase producing marine bacteria strains isolated from different marine sources at Jeju Island 

costal environment. Different types of selection plates were used to identify the different agarase producing 

bacteria. The strains include Agarivorans sp., Aquimarina sp., Cellulophaga sp., Cytophaga sp., Flammeovirga 

sp., Glaciecola sp., Microbulbifer sp., Pseudoalteromonas sp., Reinekia sp. and Shewanella sp. etc. that 

identified by 16s rRNA nucleotide sequences. The coding sequences of three different agarases were cloned 

from Agarivorans sp., Pseudoalteromonas sp. bacteria and purified their recombinant agarases named as AG4, 

AG17 and AG52, respectively. Also, purified recombinant agarase enzymes were analyzed for biochemical 

properties such as specific activities and optimum reaction conditions. Finally, bioactivity studies of 

neoagaro-oligosaccharide forms derived from agar hydrolyzes by purified agarase have been conducted for 

developing pharmaceutical and cosmetic products. 
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Abstract 

 

Beta-glucosidase is a glucosidase enzyme that acts upon β1→4 bonds linking two glucose or glucose-substituted 

molecules. The enzyme occurs ubiquitously in plants, animals, fungi and bacteria which convert cellubiose to 

glucose. Cellulase (beta-1,4-glucanase and beta-glucosidase) catalyzing the hydrolysis of plant polysaccharides 

are industrially important enzymes used to saccharify industrial and agricultural cellulose-containg residues, 

treat cellulose pulp wastes in the paper industry, enhance the extraction of fermentable substances in the brewing 

and alcohol fermentation inducstries.  

 

Beta-glucosidase producing bacteria were screened which the samples were collected in Chuuk (Micronesia) 

and Jeju (Republic of Korea). The strains were identified with 16s rRNA sequences. We were designed several 

primers based on each identified strains for amplification of patial beta-glucosidase sequences. PCR were 

carried out with each differant conditions. The purified PCR products were ligated into pGEM easy T vector and 

transformed into E. coli DH5alpha. Plasmid DNA were extracted with Plasmid DNA extraction Kit and the 

sequencing was carried out by Solgent inc. (Korea). The beta-glucosidase nucleotide sequences were analyzed 

by nucleotide Blast (NCBI) and DNassist 2.2 programs. We found 13 new beta-glucosidase sequences. The 

stains of analyzed genes were included as Glaciecola mesophila, Alteromonas macleodii, Alteromonas 

alvinellae, Shewanella algae, Vibrio harveyi, Vibrio campbellii, Vibrio natriegens, Vibrio parahaemolyticus, 

Pseudoalteromonas elyakovii, Paracoccus zeaxanthinifaciens, Aestuariibacter sp., Oceanicola sp.. 
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Abstract 

 

Xylanase is the enzyme for xylan depolymerization which degrade the linear polysaccharide beta-1,4-xylan into 

xylose, thus breaking down hemicellulose, one of the major components of plant cell walls. The enzyme have 

been extensively studied and could potentially be employed for the production of hydrolysate from 

agro-industrial wastes, nutritional improvements of lignocellulosic feeds, processing of food and increasing 

animal feed digestibility, biobleaching of paper pulp. Also, the enzyme degrading compound (xylose) can be use 

for bio-ethanol fermentation.  

 

Xylanase producing bacteria were screened with different selection plates which were sampled from from 

Chuuk (Micronesia) and Jeju (Republic of Korea). Activity were tested by simple DNS method with 96 well 

plate. The screened bacteria were identified with 16s rRNA sequences. Several primers were designed based on 

each identified strains for amplification of patial xylanase sequences. PCR were carried out with each differant 

conditions. The purified PCR products were ligated into pGEM easy T vector and transformed into E. coli 

DH5alpha. Plasmid DNA were extracted with Plasmid DNA extraction Kit and the sequencing was carried out 

by Solgent inc. (Korea). The beta-glucosidase nucleotide sequences were analyzed by nucleotide Blast (NCBI) 

and DNassist 2.2 programs.  
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Abstract: Pullulanase (pullulan-6-glucanohydrolase, EC 3.2.1.41) is usually considered a debranching enzyme 

that specifically cleaves α-1,6 glycosidic linkages in pullulan, starch, amylopectin, and related oligosaccharides
 

[1]
. The enzyme is widely used in the starch-processing industry, because it can promote the utility efficiency and 

productivity of starch on a large scale
 [2]

. The gene of pullulanase was amplified from Thermococcus siculi HJ21 

with degenerate primes designed based on the sequences information from the conserved of published of the 

pullulanase from NCBI. DNA sequencing and BLAST (NCBI) analysis showed that this DNA sequence is a new 

pullulanase gene which had an open reading frame (ORF) of 4056 bp encoding 1351 amino acids．The gene was 

cloned into the expression vector, pET28a, resulting a hybrid plasmid pET28a-pull. Subsequently, pET28a-pull 

was introduced into Escherichia. Coli BL21-Condon Plus (DE3) -RIL. The lysate of the transformant cells 

showed thermostable pullulanase activity. SDS-PAGE analysis showed a band with apparent molecular weight of 

150 kDa. Conclusions: A new thermostable pullulanase gene was successfully cloned. The -glucosidase gene 

was cloned from the same strain with PCR method. The nucleotide sequence analysis revealed that the 

-glucosidase has a 729 bp open reading frame, which encodes a protein of 242 amino acid residue with the 

molecular weight of about 27.2 kDa. According to the GeneBank database, the homology of -glucosidase gene 

from T. siculi HJ21 shares 81% with T. hydrothermalis, and the similarity of amino acid sequences was 90%.  
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Abstract Prorocentrum are a kind of common dinoflagellate along the Chinese seacoast, which frequently cause 

harmful algal blooms. Efforts to understand and prevent blooms due to these harmful species require the 

development of methods for rapid and precise identification and quantification, so that adequate warning of 

harmful algal blooms may be given. Here, we report the development and application of a rRNA-targeted 

oligonucleotide probe for fluorescence in situ hybridization (FISH) to aid in the detection of P. micans 

Ehrenberg. LSU D1-D2 sequence of P. micans was firstly obtained to design species-specific probe. Secondly, 

whole cell in situ hybridization procedure was established and cross-reactivity was performed to test specificity 

of the probe. Next, detection reliability under various culture conditions, including different salinities, 

temperatures and light intensities, was investigated. Finally, a improved protocol for natural samples was 

testified with the field material. The designed rRNA-targeted probe was species specific, showing no 

cross-reactivity with other microalgae. The probe hybridized with cytoplasmic rRNA, showing strong green 

fluorescence throughout the whole cell. The detection protocol was optimized and could be completed within 

1.5 hours. All target cells could be identified during the whole growth cycle under different culture conditions, 

regardless of inapparent variability in the average probe reactivity. The established FISH was proved promising 

for specific, rapid, precise detection of P. micans in natural samples, as well as a good detection model for other 

Prorocentrum.  

 

Key words: Prorocentrum; LSU rRNA; probe; fluorescence in situ hybridization;  detection. 
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Abstract: In this paper, the antimicrobial activities of marine bacterium strain L1-9 against Bipolaris 

sorokiniana and Fusarium graminearum were detected through dual culture methods on PDA medium and 

agar-well diffusion method. The results found fermentations and culture filtrate of L1-9 strain had obvious 

antimicrobial activities on restrain the conidiophores sprouting of the two Pathogenic fungi. Seed germination 

and tests in the pots demonstrated, soaked by the fermentations and culture filtrate of L1-9 strain, the 

germination rate, germinating potentiality, seedlings productivity, the height, net weight and the length of toot 

increased, promoting the growth of wheat and had a good inhibitory effect on Bipolaris sorokiniana and 

Fusarium graminearum. Furthermore, the inhibitory effect of fermentations was better than culture filtrate, 

which got 82% and 73.84% protective and therapeutic effects, respectively. 

 

Key Words: marine bacterium, Plant Pathological Fungi, control efficacy, promotion 
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Abstract: Streptomycetes are pharmaceutical important microbial resources. Most streptomycetes can form 

spores, enabling them to spread further and faster. In addition, the large number of the Streptomyces species and 

their small size together suggest these species may have a wide geographical distribution. It is of great 

significance that their geographical distribution can be recognized for drug discovery. We investigated the 

streptomycetes isolated from mangrove soils in 5 different geographical locations: Sanya and Wenchang in 

Hainan, Shenzhen in Guangdong，Xiamen in Fujian，and Beihai in Guangxi. Physicochemical properties of the 

collected soils have been studied. We sequenced the 16S rRNA gene sequences of the isolated streptomycetes 

and analysed their distribution by comparing the sequences from different locations. The early results exhibited 

that the Streptomyces from Sanya mangrove soil showed no endemism, which can be found in all investigated 

locations. The isolates from Shenzhen and Xiamen mangrove soils displayed weak endemism. However, those 

from Wenchang mangrove soil and deep sea showed the most restricted distribution, which are inclined to gather 

in their own clade. 
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ABSTRACT 

A disease-like syndrome is currently affecting a large percentage of the Ianthella basta populations from the 

Great Barrier Reef and central Torres Strait.  Symptoms of the syndrome include discolored, necrotic spots 

leading to tissue degradation, exposure of the skeletal fibers and disruption of the choanocyte chambers.  To 

ascertain the role of microbes in the disease process, a comprehensive comparison of bacteria, viruses, fungi and 

other eukaryotes was performed in healthy and diseased sponges using multiple techniques. A low diversity of 

microbes was observed in both healthy and diseased sponge communities, with all sponges dominated by an 

Alphaproteobacteria, a Gammaproteobacteria and a Group I Crenarchaeota.   Bacterial cultivation, 

community analysis by DGGE (Bacteria and Eukarya), sequencing of 16S rRNA clone libraries (Bacteria and 

Archaea) and direct visual assessment by electron microscopy failed to reveal any putative pathogens. In 

addition, infection assays could not establish the syndrome in healthy sponges even after direct physical contact 

with affected tissue. These results suggest that microbes are not responsible for the formation of brown spot 

lesions and necrosis in I. basta. 
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ABSTRACT 

 

The bacteria associated with living surfaces are rich sources of bioactive metabolites. In the present study, 64 

heterotrophic epiphytic and epibacterial  colonies were isolated from seaweeds (43.75%), Molluscs (29.68%) 

molluscan egg mass (7.8%), turrid toxin gland (6.25%) were subjected to antibacterial assay by standard  disc 

diffusion method, against four human pathogenic bacteria, Escherichia coli, Staphylococcus aureus, Salmonella 

typhi, Klebsiella pneumoniae. The ethyl acetate extract of the culture broth (5μl/disc) was assayed for 

antibacterial activity. The epibacterial colonies SW2A, SW2B, CRC, CRA and MUDGB were isolated from 

seaweed Sargassum weightii (2 strains), Cellana radiata (2 strains) and Murex murex (1 strain) showed broad 

spectral antibacterial activity against all 4 human pathogenic bacteria which represents 7.8% of promising 

strains.  Of these, crude ethyl acetate extract of SW2B and CRC showed highest activity whereas the MUDGB 

extract showed lowest antibacterial activity.  
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A major limitation to commercial scale cultivation of ornate spiny lobster (Panulirus ornatus) is bacterial 

disease. The prolonged phyllosoma larval phase and the stressors associated with intensive larviculture 

predispose larvae to opportunistic infections. Biocontrol methods of disease management - such as probiotics - 

are central to the movement towards sustainable aquaculture sectors. The purpose of the study was to identify 

disease causing agents and potential probiotic microorganisms specific to P. ornatus larviculture. A new 

pathogen, Vibrio owensii sp. nov. strain DY05
T
, was recovered from moribund cultured phyllosoma and caused 

~90% mortality of early stage larvae in experimental infection models. Histopathological examinations of 

experimentally infected larvae revealed severe tissue necrosis, similar to symptoms observed in diseased larvae 

from intensive rearing systems. Hydrolytic enzymes produced by the strain, such as caseinases, gelatinases, 

haemolysins, phospholipases, and lipases are putatively involved in virulence. The microbe-host interactions 

were elucidated by tagging V. owensii sp. nov. DY05
T
 with a stable plasmid carrying a green fluorescent protein 

(gfp) marker and experimentally infecting newly hatched larvae. This enabled the infection dynamics of the 

pathogen to be visualised for the first time in vivo. Microorganisms exhibiting in vitro antibacterial activity 

against DY05
T
 were frequently recovered from wild-caught Palinurid phyllosoma and zooplankton prey, 

suggesting the natural environment forms a good reservoir for culturable probiotic candidates. Competitive 

interactions between selected probiotic candidates and the gfp-tagged pathogen in planktonic forms and within 

biofilms were investigated using modified microgrowth assays and fluorometry. Candidates demonstrating 

strong competitive potential included members of the Pseudoalteromonas, Alphaproteobacteria and Vibrio 

groups, and these microorganisms were subsequently selected for in vivo challenge experiments. The strategy 

developed here represents a robust multi-tiered screening process for species-specific probionts. 
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Abstract：Sponge-associated fungi represent an important source of marine natural products[1], but little is 

known about the fungal diversity and the relationship of sponge-fungal association[2,3], especially no research 

on the fungal diversity in the South China Sea sponge has been reported. In this study, a total of 111 cultivable 

fungi strains were isolated from two South China Sea Sponges Clathrina luteoculcitella and Holoxea sp. using 8 

different media. Thirty two independent representatives were selected for analysis of phylogenetic diversity 

according to ARDRA and morphological characteristics. The culturable fungal communities consisted of at least 

17 genera within 10 taxonomic orders of two phyla (9 orders of the phylum Ascomycota and one order of the 

phylum Basidiomycota) including some potential novel marine fungi. Particularly, eight genera of Apiospora, 

Botryosphaeria, Davidiella, Didymocrea, Lentomitella, Marasmius, Pestalotiopsis and Rhizomucor were 

isolated from sponge for the first time. Sponge Clathrina luteoculcitella has greater culturable fungal diversity 

than sponge Holoxea sp.. Five genera of Aspergillus, Davidiella, Fusarium, Paecilomyces and Penicillium were 

isolated from both sponges, while 12 genera of Apiospora, Botryosphaeria, Candida, Marasmius, Cladosporium, 

Didymocrea, Hypocrea, Lentomitella, Nigrospora, Pestalotiopsis, Rhizomucor and Scopulariopsis were isolated 

from sponge Clathrina luteoculcitella only. Order Eurotiales especially genera Penicillium, Aspergillus, and 

order Hypocreales represented the dominant culturable fungi in these two sponges. Nigrospora oryzae strain 

PF18 isolated from sponge Clathrina luteoculcitella showed a strong and broad spectrum antimicrobial activities 

suggesting the potential for antimicrobial compounds production.  

 

Keywords Marine sponge· Clathrina luteoculcitella· Holoxea sp. · Fungus· Phylogenetic 

diversity· Antimicrobial activity 
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Figure 1 Comparison of culturable fungal diversity of two different marine sponges 
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Abstract：The study of intracellular microorganisms in marine sponges is a growing area of sponge symbiont 

research. Understanding the diversity and function of intracellular symbionts will help greatly in elucidating the 

relationship that these microorganisms have with their sponge host[1]. The recent discovery of genes responsible 

for ammonia oxidation in sponge-associated crenarchaea strongly supports that archaea are essential for the 

metabolism of the sponge host [2]. However, little is known about the spatial distribution of these archaea in 

sponget. In this study, libraries constructed from16S rRNA and ammonia monooxygenase subunit A (amoA)  

gene sequence and quantitative real-time PCR were used to study the number and spatial distribution of bacteria 

and archaea in the marine sponge Holoxea sp. Specific archaea from Marine Group C1a Crenarchaeota), were 

found, and the accumulation of ammonia oxidizing crenarchaea was observed for the first time within sponge 

cells.  This finding illustrates the presence of sponge specific intracellular symbiotic archaea and their potential 

contribution to sponge host in the ammonia oxidization of nitrification.  

Keywords marine sponge; intracellular symbionts; archaea; amoA; ammonia oxidization 

 

 

Table 1. Abundance of archaea and AOA in different samples 

 

Sample
a
 

Copy number
b
  

Proportion of AOA  

amoA (AOA) archaea 16S rRNA 

T 1.71x10
3
 3.36x10

4
 5.10% 

W 1.00x10
3
 4.35x10

4
 2.30% 

J 2.33x10
3
 5.50x10

4
 4.24% 

B 1.89x10
3
 

1.62x10
4
 

11.67% 
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Note: a. T: sponge specimens sample; W: Microbes loosely attached to the sponge surface and inner cavity; J: 

microbes in sponge mesohyl; B: Sponge cells sample. b.Copy numbers of target gene in one nanogram total 

genomic DNA.  
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Abstract 

 

Introduction: Physiological function of tetrodotoxin (TTX) in the groups of the animals, which produce or 

bears TTX has drawn considerable attention of the researchers in the recent years. Especially, the function of 

TTX present in the digestive tract of puffer on V. alginolyticus, which is one of the enterobacteria, is not 

understood properly. We assumed that TTX plays an important role in metabolic activity of these enterobacteria 

in the digestive tract of puffer. Based on such assumption, we undertook the present study to elucidate function 

of the TTX on change in metabolic process of the enterobacteria, V. alginolyticus in the digestive tract of 

kusafugu. 

 

Material and methods: Live kusafugu were collected in June, 2008 along the coast of Kannonzaki of 

Kanagawa Prefecture in Japan. Enterobacteria, V. alginolyticus were isolated from the contents of digestive tract 

of four specimens of kusafugu. The medium for bacterial culture was prepared by adding crude TTX extracted 

from the liver of the kusafugu specimens. In our experiment, we used two sets of culture medium for culture of 

V. alginolyticus such as crude TTX and non-TTX as standard. We added Buffered Peptone water (BPW) with 

3% NaCl to each culture medium and V. alginolyticus culture was conducted under both aerobic and anaerobic 

condition at the temperature of 25C for the duration of 48 hours. Three separate test tubes were prepared 

representing replicate set of culture medium by putting 3ml of culture medium into the test tube. 30 MU/ml of 

TTX was added to the culture media as the same amount was detected to be the toxicity level of the contents of 

digestive tract in kusafugu. Optical density of the medium was measured at the wavelength of 660nm (OD660) by 

using a spectrophotometer (Thermo Spectronic). OD660 was measured in vivo at 3-hour interval (16 times) and 

at 24-hour interval (3 times) under aerobic and anaerobic condition respectively. The real-time PCR (qPCR) 

microbial counts of the samples were observed at the beginning and end of the experiment (after 48-hour 

interval) under aerobic condition and at 24-hour interval under anaerobic condition. 

 

Results: The OD660 curves of V. alginolyticus of the TTX sample under the aerobic condition indicated distinct 

increasing trend after 20 hours of beginning the culture compared to the trend that of the non-TTX standard. 

Similarly, enhanced OD660 was also noticed in the TTX sample under anaerobic condition after 24-hour and 

48-hour interval of the beginning of the culture experiment. However, there was no significant difference in the 



 205 

real-time PCR (qPCR) microbial counts between TTX sample and non-TTX standard after 48 hours of culture 

under aerobic condition. Similarly there was no significant difference in the qPCR counts between TTX sample 

and non-TTX standard at 24-hour and 48-hour interval in the sample under anaerobic condition.  

 

Conclusion: Absence of significant difference between the qPCR counts between TTX sample and non-TTX 

standard under both aerobic and anaerobic condition clearly indicates that TTX has no significant influence on 

the growth process of the enterobacteria, V. alginolyticus. Increasing trend of OD660 after 20 hours of beginning 

the culture in the TTX sample compared to that of non-TTX sample under aerobic condition and enhanced 

OD660 in the TTX sample after 24 hours interval under anaerobic condition can be attributed to the byproduct 

substances produced by the change in metabolic activity of the V. alginolyticus under the influence of TTX. Our 

findings need to be investigated further in future to understand the nature of the metabolic activity influenced by 

TTX. 
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Proteasomes maintaining cellular homeostasis are present in all eukaryotes and archaea, and in some bacteria. 

Archaea encode proteasome-activating nucleotidase (PAN) closely related to regulatory particle of the 

eukaryotic proteasome. Recently, it was reported that ubiquitin-like proteins are conserved in archaea and they 

also formed protein conjugates for proteasome-mediated proteolysis. However, it is still little known how they 

target substrates and what substrates of proteasome are. In this study, to further define the archaeal proteasome 

system, we screened proteins that interacted with PAN of proteasome using a yeast two-hybrid system and 

investigated whether PAN interacts with ubiquitin-like proteins. As a result, it was found that PAN could interact 

with ubiquitin-like proteins. Further, several positive hits which previously unidentified proteins to interact with 

PAN were screened. Subsequently, the interactions were confirmed by dual polarisation interferometry (DPI). 

These results suggest PAN can recognize conjugated proteins by ubiquitin-like proteins and provide new insight 

into the biological role of proteasome in Thermococcus onnurineus NA1. 
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ABSTRCT: Nitrification in coastal waters is a sensitive indicator of environmental change suggesting that 

function and structure of the microbial nitrifying community may associate closely with environmental 

conditions. In this study, we investigated the seasonal variations in numbers and variety of community structure 

of the nitrifying bacteria in the sediment of the Liaohe River estuary. The nitrifying bacteria community was 

determined using a 16S rRNA gene approach that included PCR amplification and analysis of PCR products by 

denaturing gradient gel electrophoresis (DGGE), followed by nucleotide sequencing and phylogenetic analysis. 

Most probable number-polymerase chain reaction (MPN-PCR) was adopted to detect the quantity of nitrifying 

bacteria. The 16S rDNA-DGGE revealed higher diversity of the bacteria communities in spring and lower in 

summer. Nitrosomonas-like sequences were consistently more abundant in the collection from the spring 

samples whereas Nitrosococcus-like sequences were more abundant in the collection from the summer samples. 

In particular, the DGGE analysis evidenced complex banding patterns for the estuarine A4 and A5 sites while a 

less diverse microflora in the inshore A8 site，which could be interpreted by the changes of sediment conditions 

and consequent shifting in the microbial composition. The quantity of Nitrobacteria in sediment of LiaoHe 

estuarine showed obvious seasonal variation peaking in spring and bottoming in summer.  

 

KEYWORDS: Nitrifying bacteria community;  Denaturing gradient gel electrophoresis (DGGE); 

Phylogenetic analysis;  MPN-PCR 
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Abstract 

IscS, a cysteine desulfurase, is a pyridoxal 5-phosphate (PLP)-dependent enzyme that catalyzes the elimination 

of S from L-cysteine to yield L-alanine, elemental sulfur or H2S. In this study the IscS gene of Acidithiobacillus 

ferrooxidans (AfIscS) was cloned and expressed in Escherichia coli. AfIscS gene is 1146 nucleotides(nt) long 

and encodes 382 amino acids(aa), which exhibits a typical cysteine desulfurase architecture containing pyridoxal 

5‘-phosphate binding pocket (residues lys
208

), a catalytic residue (residues Cys
331

). Multiple sequence alignment 

showed amnio acid sequence of AfIscS and E.coli IscS had the highest similarity. AfIscS was recombinantly 

expreassed in E.coli and purified by affinity chromatography. rAfIscS exhibits the bright yellow color 

characteristic of PLP containing enzymes, and can promote the growth of E.coli in the LB medium. The bacterial 

strain BL21/pet-his-IscS
+
 expressing AfIscS grow faster than the BL21/pet-his, which contains the vector control. 

If adding 2.5% sodium thiosulfate to the LB medium, the BL21/pet-his-IscS
+ 

can grow but BL21/pet-his can not. 

These results suggested that the IscS can promote the growth of the bacterial and help the bacterial to metabolize 

sulfur.  

  

mailto:Liuq.csu@163.com
mailto:Chenxinh@163.net


 209 

C0426 

Comparison of host-pathogens interactions in marine ecosystems: genomic and 

proteomic insights into vibrio virulence and mollusk immune response. 

 

Franck Brulle
12

, Fanny Jeffroy
1
, Adeline Toffin

1
, Stéphanie Madec

12
, Mohamed Aboudaker

12
, 

Marie-Agnès Travers
1
, Anne-Leila Meistertzheim

1
, Marion Cardinaud

1
, Maya Puspita

1
, Mathieu 

Paillard
1
,  Annick Jacq

3
, Fatma Lakhal

3
,  Claudine Medigue

6,
 Sylvain Huchette

4,
 Jean 

François Auvray
5
, Fabienne Guérard

1
, Vianney Pichereau

1
, Jean Louis Nicolas

2
 and  Christine 

Paillard
1
 

 
1
European Institute for Marine studies , UMR 6539 CNRS/UBO/IRD LEMAR,Technopôle Brest-Iroise, 29280 

Plouzané, France. E-mail: paillard@univ-brest.fr 
2 
IFREMER centre de Brest, Laboratoire de physiologie des invertébrés, UMR 100-PE2M, BP 20, 29280 

Plouzané, France 
3
 Institut de Génétique et Microbiologie, UMR 8621, Bât 400, CNRS-Université Paris-Sud, 91405 Orsay, 

France. 
4 
France Haliotis, Kérazan 29880 Plouguerneau, France 

5 
SATMAR, marais du Caillaud, 17320 Saint Just Luzac - France 

6
CEA/DSV/IG/Genoscope 2 rue Gaston Crémieux.  Evry, France 

 

 

Over the past ten years, the emergence and intensification of marine diseases affecting ecologically and 

economically important species have induced noticeable changes in marine ecosystems. Particularly in marine 

mollusks, Vibrio species have caused severe mortalities around the world. 

Several teams involved in this topic have been working together for several years on two marine vibriosis 

affecting the Manila clam, Ruditapes philipinarum, and the abalone, Haliotis tuberculata, due to Vibrio tapetis 

and Vibrio harveyi, respectively. Both diseases develop in a strict range of temperature limits and their 

emergence may be due to foreign species introductions.  

If ecophysiological and cellular studies were initially carried out on these two models, more recently genomic 

and now biochemical and proteomic approaches of virulence mechanisms and host immune response are 

currently being developed. 

  

The complete genomes of pathogenic and non pathogenic strains of V. tapetis and V. harveyi have been recently 

sequenced, allowing the identification of genomic islands and some specific virulence factors. Defective mutants 

are in construction and will be tested in vitro. In order to identify new virulence factors, a proteomic approach is 

also being performed to analyze the subcellular fractions and extracellular products (ECPs) from Vibrio strains 

displaying different virulence properties. Their toxicity will be tested using in vitro pathogenicity tests.  

 

Regarding the host immune response, there is a lack of molecular data available for these two mollusks. Thus by 

using Suppression Subtractive Hybridization (SSH), we are currently identifying genes differentially expressed 

in R. philippinarum and in H. tuberculata. For further understanding the immune responses during vibriosis in 

molluscs, comparative analysis of gene expression will be undertaken between the two models, V. tapetis – R. 

philippinarum and V. harveyi – H. tuberculata. First results show that expression of genes implied in stress 

response and energetic metabolism is altered in hosts during bacterial challenge.  

This comparative analysis will allow to explore the specificity of the molecular dialog for each host –pathogen 

interaction model. 
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The unicellular microalga Dunaliella is well known for living in harsh environment, especially high NaCl 

concentration. Accumulation of glycerol for osmotic adjustment between cytosol and the environment is well 

known adaptive mechanism, however, there is little understanding about the strategy how Dunaliella thrives in 

such an extreme hyper -saline environment.  In this study, we analyzed physiological aspects and change in the 

content of compatible solutes in four Dunaliella species- Dunaliella sp., D. bardawil UTEX2538, D. salina 

KCTC10654BP, and D. viridis under hyper-saline condition.  When the amount of superoxide dismutase 

(FeSOD) and carbonic anhydrase (CA) were measured, these two enzymes were accumulated according to 

increasing NaCl concentration. This indicates that it is necessary to requirement of antioxidant enzyme and 

enzyme which facilitates inorganic carbon acquisition to cope with osmotic stress. In spite of reduced 

chlorophyll content along with changes in other antenna pigment composition, maintenance of photosynthetic 

ability under high salt condition was observed. Finally, the observed increase in glycerol content per cell basis 

was concentration dependant, however, negligible difference in glycerol content on dried mass basis was shown 

in Dunaliella strains. Glycinebetaine, another compatible solute, also was accumulated response to hyper-saline 

condition, indicating these organic solutes play a major role in osmotic adjustment in Dunaliella. 
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Marine microorganisms are rich source of active compounds for therapeutic agents as well as valuable industrial 

enzymes. During the studies of marine-derived actinomycetes isolated from the marine sediment samples in 

Dalian, about 200 actinomycete strains were isolated and the antimicrobial activities and xylanase activities 

were investigated. Individual strains with interesting phenotype and distinct activities were further characterized 

by physical—biochemical studies and 16S rDNA sequencing [1]. Marine-derived Streptomyces strain S187 was 

characterized as a new Streptomyces species [2], which was named as Streptomyces xinghaiensis, and its 

biosynthetic potential was further studied by genomic sequencing. In this study, the biosynthetic potential of 

Streptomyces xinghaiensis was summarized, and ribosome engineering of some strains with good xylanase 

activities was also reported. Two marine isolates produce xylanase with good thermal stability were described, 

and mutant strains with improved enzyme activities were obtained by screening of rifamycin resistant clones. 

The underlying mechanisms for the improved enzyme activities were also discussed. Genomic-based screening 

of marine isolated was also presented, with the emphasis on the antifungal activities observed in three marine 

isolates, which have good potential to be used as biocontrol agents against agricultural fungal pathogens. The 

construction of marine actinomycete strain library offers further opportunities to explore the chemical diversity 

and genetic versatility of marine microorganisms for the production of novel therapeutic agents and industrial 

enzymes. Use of genome mining [3] and genomic-based screening techniques [4] will facilitate the fast 

discovery of novel natural products from marine isolates.          
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Abstract: Three novel aerobic, elliptic bacteria, designated DQHS4
T
, DQHS8 and DQHS15, were isolated from 

sediment of a seashore pond for sea cucumber culture in Jimo of Qingdao, east coast of China. These three 

isolates shared very low 16S rRNA gene sequence similarity (< 90 %) with their nearest relatives, and the aim of 

this work was to determine the exact taxonomic position of strain DQHS4
T
, DQHS8 and DQHS15 with more 

phenotypic, phylogenetic and genomic taxonomic analyses.8 Their cells were Gram/oxidase/catalase-negative. 

All strains can grow at temperature 15–42 °C, from pH5 to 9 and at NaCl concentration between 0.5 and 10 %. 

DNA–DNA hybridization experiment revealed high-value (>80 %) relatedness among these three novel isolates 

and suggested that these strains constituted a single species. Comparative 16S rRNA gene sequence analysis 

indicated that these bacteria had a less than 90% similarity to all described species of the phylum Bacteroidetes, 

and the most close relative of the three isolates was Prolixibacter bellariivorans F2
T
, sharing only 89.6% 

sequence similarity. The major cellular fatty acids were C17:0 iso 3OH (19.8-20.0 %), C15:0 iso (16.9-17.3 %), 

C17:1 anteiso B and/or iso I (7.4-8.7 %), C17:0 2OH (8.4 %), C15:0 anteiso (8.2-8.6 %) and C17:1 ω6c (5.6-6.0 %). 

The presence of C17:0 iso 3OH, C17:0 2OH and C17:1 ω6c was unique for the three strains when compared with 

representative of the related genera; but C15:0, one major cellular fatty acid in type species of the related genera, 

was not found in these three strains. Biochemical test patterns also differed from those related genera of the 

phylum Bacteroidetes. Major respiratory quinone was menaquinone-7 (MK-7) and the DNA G+C content was 

38-39 mol%. Based on the distinct phylogenetic position and combinations of genotypic, phenotypic and 

chemotaxonomic characteristics, these three strains were considered to represent a novel species of a new genus 

in the phylum Bacteroidetes, for which the name Sunxiuqin elliptica gen. nov., sp. nov. was proposed. The type 

strain of Sunxiuqin elliptica sp. nov was DQHS4
T
 (=CGMCC 1.9156

T 
= NCCB 100301

T
 = LMG 25367

T
). 
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Abstract It is well known that marine sponges harbor large numbers of bacteria. Studies on the bacterial 

communities of marine sponges have revealed previously unknown bacterial diversity. Some researches propose 

and confirm the existence of sponge-specific clusters. Study on sponges inhabiting southern South China Sea is 

relatively rare. To our knowledge, this is the first report on bacterial consortia of marine sponge in that habitat. 

In this study the 16S rDNA clone library was constructed to analyze the bacterial community structure in the 

marine sponge Agelas robusta from NanSha Islands, South China Sea. Universal bacterial primer sets were used 

to amply 16S rDNA from total microbial DNA extracted from the sponge sample. The clones were analyzed by 

ARDRA (Amplified Ribosomal DNA Restriction Analysis) using restriction endonuclease TaqⅠ. 32 OTUs 

(operational taxonomic units) were obtained from the 16S rDNA clone library. Phylogenetic analysis showed 

that bacteria associated with the marine sponge Agelas robusta are in 9 major phylogenetic groups. They are 

representatives of Cyanobacteria, Proteobacteria, Chloroflexi, Firmicutes, Actinobacteria, Acidobacteria, 

Planctomycetes, Bacteroidetes and Gemmatimonadetes. The dominant phylum is Proteobacteria while the 

dominant genus is Synechococcus in Cyanobacteria. Additionally, some sponge-specific bacteria are also found 

in the bacteria population but the proportion (5 OTUs/32 OTUs) is lower than much other sponges. 
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Gram-negative bacteria use secretion systems to modify their environment by translocating proteins and DNA 

into the external medium and neighboring cells. The type VI secretion system (T6SS) has been newly defined 

and implicated in virulence-related processes in multiple bacterial species [1]. Vibrio anguillarum is a 

Gram-negative bacterium and constitutes part of the normal microflora of the aquatic ecosystem. It causes 

hemorrhagic septicemia in marine fish termed Vibriosis. The present study is to identify and characterize a T6SS 

in a fish pathogenic V. anguillarum strain M3. 

By using a combination of genome-walking and fosmid library screening, a T6SS cluster containing sixteen 

ORFs transcribed in the same direction were identified for V. anguillarum M3 and named Van 107-123. The 

putative proteins encoded by this cluster are homologous to the Vibrio cholerae T6SS. The organization of 

M3-T6SS is similar to V. cholerae T6SS except that one VCA 122 homolog was absent in the M3 T6SS [2]. The 

M3-T6SS is different from the previous reported T6SS in V. anguillarum NB10 in organization and in ORF 

components [3]. An ORF encoding Hcp, one T6SS-depending secretion protein, was identified locating outside 

M3-T6SS cluster. A promoter was predicted to located upstream of Van 107 by an on-line analysis tool 

(http://molbiol-tools.ca/Promoters.htm). Using overlapping set of primers spanning the regions from Van 107 to 

Van 123, the expected sizes of RT-PCR products were obtained using RNAs isolated from M3 as templates, 

suggesting that these 16 genes are cotranscribed and may constitute an operon structure for M3-T6SS. 

Prevalence of T6SS genes in various V. anguillarum, including pathogenic and non-pathogenic strains, were 

analysed with PCR using primer sets designed for Van110, Van115 and Van 120. All 24 tested strains were found 

positive for these three genes, indicating that T6SS is widely distributed and common in pathogenic and 

non-pathogenic V. anguillarum strains. To characterize the function of M3-T6SS, 7 T6SS genes were selected to 

construct in-frame deletion mutants, including Van 109, Van 110, Van 115, Van 116, Van 117, Van 120 and hcp. 

All mutants showed evident increase growth rates and increase bioflim formation abilities in TSB medium, but 

decrease motility abilities in soft agar medium. Infection experiments against the fish showed that virulence of 

these mutants was not affected evidently as indicated by the 50% percent lethal dose (LD50) of these mutants was 

similar to the wild-type strain. RT-PCR indicated that Van 117, encodes a putative sigma 54 activator, affected 

the transcription of hcp and T6SS as Van 117 mutant showed decreased expression levels for these genes. Further 

experiment showed that RpoN affected the transcription of hcp and T6SS as decrease expression levels of these 

genes were observed in the rpoN mutant. These results suggested that RpoN and Hcp collaborate to control 

transcription of M3-T6SS, and M3-T6SS may function in the ecology of V. anguillarum. 
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Abstract: Agarase is a kind of enzyme which can degrade agar or agarose into agaro-oligosaccharides. Agarases 

have important applications in the production of agaro-oligosaccharides with various bioactivities [1-2], in the 

purification of nucleic acid from agarose gel [3] and in the genetic engineering of algae like the preparation of 

protoplasts [4]. The agarolytic marine bacterium Agarivorans sp.HZ105 was isolated from marine sediments 

with high level production of agarases [5]. In order to obtain recombinant agarases and investigate the 

agarose-degrading system of the marine agarolytic bacterium, four agarase genes (hz1,hz2,hz3,hz4) were cloned. 

These four beta-agarase genes consisted of 2988, 2868, 1437 and 1362bp, encoding 995, 955, 478 and 453 

amino acid residues respectively. Gene hz2 just located in the upstream region of hz1. All the four genes inserted 

into the plasmid pET-32(a) were expressed in E.coli BL21 cells with agarase activity. Thin-layer 

chromatography was used to study the agarose hydrolysis by the four recombinant agarases. Agarase hz3 

degraded agarose into neoagarooctaose (DP8), neoagarodecaose (DP10), neoagarododecaose (DP12), 

neoagarotetradecaose (DP14). The main products of hz4 were neoagarohexaose (DP6) and neoagarotetraose 

(DP4). Agarase hz2 hydrolyze agarose to generate neoagarotetraose (DP4), when hz1 could produce 

neoagarobiose (DP2) from agarose. It is concluded that in the agarose-degrading system of Agarivorans 

sp.HZ105, hz3 is used to yield oligosaccharides with high degrees of polymerization (DP) which are then 

degraded to generate oligosaccharides with moderate DP by hz4 and hz2. Agarase hz1 is responsible for the 

production of disaccharides that could be hydrolyzed into monosaccharide by disaccharide hydrolase. This is the 

first report of four agarase genes and agarose degradation system in the bacterial genus Agarivorans. The four 

agarases of Agarivorans sp.HZ105 could be useful to produce series of neoagaro-oligosaccharides with different 

degrees of polymerization and potential bioactivities. 
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Abstract: This is the first sequence-based characterization of the mud crab (Scylla serrata) reovirus (SsRV), 

which causes severe disease of cultured mud crabs in southern China. We sequenced and analyzed genome 

segments (S) 1, 2, 3, and 7, which were 4327, 2721, 2715, and 1517 nucleotides long, respectively. Conserved 

motifs 5‘ (AUAAAU) and 3‘ (AACGAU) were found at the ends of each segment. S 1, 2, 3, and 7 each 

contained a single open reading frame that encoded putative proteins of 160, 110, 96, and 46 kDa, respectively. 

BLASTp searches showed that the predicted translation product of SsRV S1 to be homologous to the 

RNA-dependent RNA polymerase (RdRp) from Banna virus, Liaoning virus, Kadipiro virus and Eriocheir 

sinensis reovirus. The predicted translation product of SsRV S2 was homologous to VP3 of Banna virus, 

Liaoning virus and Kadipiro virus. Putative amino acid sequences of SsRV S3 and S7 have no homology with 

the proteins of any virus previously sequenced. Motif prediction of the putative amino acid sequence of SsRV 

S3 and S7 failed to identify any motifs so the function of the encoded protein is unknown. While predicted 

protein sequence of SsRV S2 contains the motif Kx(I/L/V)S that was described in the guanylyltransferases of 

other members of the family Reoviridae. Based on gel profiles, sequence comparison, and conserved 5‘ and 

3‘-terminal nucleotides, we propose that SsRV is a type species of a new genus of the family Reoviridae. 
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A 2-haloacid dehalogenase-producing bacterium, designated DEH138, was isolated from the marine sponge 

Hymeniacidon perlevis using a modified enrichment medium and a pH indicator method. DEH138 could degrade 

only half of the racemic mixture 2-chloropropionic acid (2-CPA) in the medium. The dehalogenase of DEH138 

was further determined to be a (R)-2-haloacid dehalogenase. The gene encoding the (R)-2-haloacid dehalogenase 

was partially sequenced and classified into the Group I family. The 2-haloacid dehalogenase showed the highest 

sequence similarity (100%) to the haloacid dehalogenase (dehl) gene of Pseudomonas sp. (strain K55 AJ133459). 

A phylogenetic analysis of the 16S rDNA sequence demonstrated that the isolate DEH99 is a member of the 

genus Pseudomonas. To our knowledge, this is the first report detailing the isolation of a strain of genus 

Pseudomonas having 2-haloacid dehalogenase activity from marine sponges. 

 

 

 

 



 218 

C0525 

PHAGE, PROPHAGE, AND GTA ASSOCIATED WITH ROSEOBACTER: CASE 

STUDIES BASED ON MARINE ROSEOBACTERS 

 

Yanlin Zhao
1,2

, Kui Wang
2
, Nianzhi Jiao

1
, and Feng Chen

2 

 

1.State Key Laboratory of Marine Environmental Science, Xiamen University, Xiamen 361005, China 

2.The Institute of Marine and Environmental Technology, University of Maryland Center for Environmental 

Science, Baltimore, MD21202, USA 

 

 

Roseobacter group is abundant and ecologically important in marine environments. They have relatively large 

genome sizes and exhibit metabolic versatility in the natural environment. The increasing number of available 

Roseobacter genomes facilitates the study of roseobacters. Genomic analyses revealed that nearly all the known 

Roseobacter genomes contain a conserved gene transfer agent (GTA). The diversity study of Roseobacter GTA 

structural gene in Chesapeake Bay implied that GTAs are also widespread in natural Roseobacter community
[1]

. 

 

About half of the Roseobacter genomes genomes harbor prophage-like element(s). However, identifying a 

prophage in silico could be challenging due to incomplete genome annotation and the lack of knowledge on 

phage diversity. We demonstrate the identification of a functional ―hidden‖ prophage in Roseovarius 

nubinhibens ISM using the combination of genomic and experimental methods
[2]

.  

 

Two roseophages which infect Silicibacter pomeroyi DSS-3 and Sulfitobacter sp. EE-36 were isolated and their 

genomes were sequenced. The genome architectures of these two roseophages did not match with any known 

marine phages but resemble the E.coli phage N4. They both contain 26 N4-like genes, including a large 

virion-encapsidated RNA polymerase gene (> 10 kb), conserved DNA replication genes, DNA metabolism 

genes and structural genes. These two phages represent a novel type of phage in marine phage collection
[3]

.  

 

The presence of complicated phage, prophage and GTA elements in marine roseobacters could be important to 

their metabolic competitiveness and ecological adaptation because they can quickly acquire new genetic traits 

through the phage-related structures. 
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As the key primary producers in marine ecosystems, phytoplankton contributes more than 45% of global 

primary production (PP), and 10%~20% of the PP exports to the deep sea via biological pump, therefore, 

phytoplankton plays an important role on the CO2 assimilation and carbon burial in the ocean. 
14

C radiotracer 

and P-I model were used to estimate the primary production, while HPLC and CHEMTAX were used to analyze 

photosynthetic pigment and phytoplankton community structure.  

The results showed that phytoplankton community structure varies with space and time, and significant impact 

of mesoscale physical processes (upwelling, plume and eddy) on it. Diatoms dominated phytoplankton 

community in the southern Yellow Sea, while the diatoms decreased and cyanobacteria /haptophytes increased 

in summer when the Yellow Sea Cold Water Mass occurred. In the East China Sea (ECS) and northern South 

China Sea (SCS), diatoms dominated in the estuary and coastal areas, and cyanobacteria and prochlorophytes 

prevailed in the shelf break/basin,. In the southern Taiwan Strait, diatoms dominated in the coastal upwelling 

area when cyanobacteria in the non-upwelling area. 

PP was measured in the ECS and northern SCS during the summer and winter cruises in Jul-Aug. 2009 and Dec 

2009- Jan 2010, respectively, At the basin area of northern SCS, PP was higher in winter (mean 642.1 mgC/m
2
/d) 

than that in summer (mean 237.9 mgC/m
2
/d), such variation was due to strong NE monsoon thus significant 

vertical mixing in winter. In the ECS, PP was lower in winter than that in summer because temperature (below 

20℃ in most of area) limited PP during wintertime. Higher PP was also observed in the coastal upwelling areas 

in ECS and northern SCS, as well as river plumes in Changjiang and Zhujian Rivers in summertime. 
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Edwardsiella tarda is a Gram-negative pathogen for hemorrhagic septicemia in fish. Recently, two-component 

system (TCS) EsrA-EsrB in E. tarda has been found to play key roles in regulating type III secretion system 

(TTSS) and type VI secretion system (T6SS). In this study, a markedly attenuated ΔesrB mutant was 

investigated to exhibit enhanced cell invasion capability, as well as the increased cytotoxicity of its extracellular 

products (ECPs). Compared with the parental strain, the ΔesrB mutant unexpectedly displayed the significantly 

increased hemolytic activity, and the restoration of hemolysin production was observed in the complemented 

strain esrB
+
. A hemolysis-associated 147 kDa protein, EthA, was found to be up-regulated in the ECPs of ΔesrB. 

The deletion of ethA gene in E. tarda wild type and ΔesrB strains drastically decreased their capacities in 

internalization of epithelial papilloma of carp (EPC) cells. These results indicated that the increased production 

of EthA was responsible for the enhanced cell-invasion related capabilities in ΔesrB. Furthermore, the 

expression of EthA in ΔesrB exhibited a temperature-induced manner, and a nucleoid protein HhaEt was 

identified to mediate ethA expression by directly binding to its promoter. These results demonstrated that the 

virulence determinant EthA was fully required for invasion abilities of E. tarda and was subjected to the control 

of a complicated and precisely regulated network primed for its invasion, colonization and infection process in 

fish.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Regulation network of TTSS, T6SS, hemolysin and quorum sensing by two-component EsrA-EsrB, HhaEt, 

Fur and EthR in E. tarda. 
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Abstract 

From May to August 2008, there was a gigantic green alga (Enteromorpha prolifera) tide in the centre of the 

Yellow Sea, China, which impacted the marine ecosystem and human activities. Based on the bacterial 16S 

rRNA gene clone libraries, the influence of the green alga tide on the microbial community in surface seawater 

was estimated in four sites from July to August 2008. 

The surface seawater samples used in this study were collected from four sites in the Yellow Sea by open-cruise 

R/V Beidou. Approximately 200 L of surface seawater from each site were collected in July (J1, J16, J20 and J25) 

and August (A15, A23-2, A23 and A13) 2008, and the microbes were collected by cassette pressure filter through 

0.22 μm membrane filters that were sealed and stored at –20 °C until transport back to the laboratory stored at 

–80 °C for later molecular analysis. Total DNA was extracted for PCR amplifications of the 16S rRNA gene. A 

total of eight 16S rRNA gene clone libraries were constructed. Clones with the correct-size fragment were 

further screened by RFLP, then clones with identical restriction patterns were selected for sequencing and further 

analysis. 

The 228 clones with unique pattern analyzed by RFLP were sequenced and fell into six bacterial phyla 

(Proteobacteria, Bacteroidetes, Cyanobacteria, Verrucomicrobia, Actinobacteria, Planctomycetes) taxonomically, 

domained by Alphaproteobacteria (33%), Gammaproteobacteria (25%), Bacteroidetes (23%) and Cyanobacteria 

(9%). Comparison between samples in July (J: during green alga tide) and August (A: after green alga tide) 

showed that the microbial community diversity of Alphaproteobacteria and Cyanobacteria rised after the tide but 

that of Gammaproteobacteria and Bacteroidetes decreased apparently, which indicated that the green alga tide 

could influence the growth of some bacteria by chemical defense and produce some chemical substances, as 

DMSP, to promote some bacteria‘s growth. This study suggests us to monitor the green alga tide and evaluate the 

seawater influenced by green-tide by means of microbial community analysis. 
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Abstract: There are six secretion systems evolved among Gram-negative bacteria. Thereinto, the type VI 

secretion system (T6SS) was found to be the newest one that is widely distributed in pathogenic Gram-negative 

bacterial species. Previously, we found a T6SS cluster in Listonella anguillarum, and the similarity between L. 

anguillarum T6SS cluster and Vibrio Cholerae T6SS cluster is high. As an indicator protein of T6SS, Hcp is the 

hallmark of a functional T6SS in many bacterial species. In our research of L. anguillarum M3, we did not detect 

Hcp neither in cytoplast nor in supernatent. The RT-PCR results showed that the transcription level of M3 hcp 

was very low. Though, we found that we could detecte Hcp in another L. anguillarum， L73. L73 belonged to 

O4 seratype, yet M3 is O2 seratype. Based on these results, we speculated the trascription of M3 hcp is inhibited 

by some genes, like retS in Pseudomonas aeruginosa. Second, we conjectured M3 hcp is transcriptional gene 

silencing, until some environmental factors stimulate the cells. Next, we should continue to find the gene or the 

factor which depress hcp transcription. 

 

Key words: Listonella anguillarum; Type VI section system; Hcp; RT-PCR 

 

Supported by the National Natural Science Foundation of China (No. 40906070), the High Technology Research 

and development Program of China (863 Program)(No. 2008AA0925), the National Natural Science Foundation 

of China (No. 30871935) 

 

 

 

 

 

 



 224 

C700 

PCR Detection of Polyketide Synthase I,Ⅱand Enediyne Synthase Genes in Marine 

Actinomycetes 

 

Hongyu ZHANG
1
, Fuchao LI

2 
, Zeping XIE

1
, Bing LIU

1
, Song QIN

1
 

 

1 Laboratory of Bioresource, Yantai Institute of Coastal Zone Research, Chinese Academy of Science, Yantai 

264000, P.R. China 

2 Institute of Oceanology,, Chinese Academy of Science, Qingdao 266071, P.R. China 

 

 

Molecular diversity and biological functionality of natural products always are indispensable for drug discovery. 

The polyketides, enediyne, comprising a large and structurally diverse family of bioactive natural products, have 

been isolated from the actinomycetes. PCR screens for genes associated with secondary metabolism are used to 

evaluate the biosynthetic potential of actinomycetes. Relatively high amino acid sequence identity of the 

actinomycetes polyketide and enediyne synthases were used to design degenerate primer pairs for 

homology-based PCR detection of novel PKS and enediyne synthases genes. Degenerate primers and stepdown 

PCR were applied for the analysis of the isolates.   

In our research, the phylogenetic diversity of PKS-I, PKS-II and enediyne synthase genes in 450 wild-type 

actinomycetes isolated from coastal salt marsh was investigated, and the isolates were evaluated for the 

production of antifungal activities. The relationships between the presence of PKS-I, PKS-II and enediyne 

synthase sequences and the antifungal activities which were observed in some of the fungal groups tested will be 

studied. 
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Abstract： The microorganisms which can survive in the extreme environments certainly own special characters, 

compared with those of normal microorganisms, during long period of opposition and adaptation to extreme 

environment
[1]

. Since 1970s, these microorganisms become one of the hot research fields and the focus of 

scientific interests
[2]

. The Antarctic region, the habitat of prolific biodiversity, provides unidentified new 

microbe species which might be the source of many bioactive substances such as low-temperature enzymes, 

antibiotics, polysaccharides, unsaturated fatty acids and so on
[3,4]

. Cold-adapted microorganisms, primarily 

consists of psychrophiles and psychrotrophs, have obvious superiority in ecological adaptation for exceptionally 

cold natural environment. Based on the particularity of Antarctic bacteria, we attempts to screen antagonistic 

bacteria against Vibro anguillarum in mariculture from Antarctic microorganisms. 

In this study，more than 200 low-temperature bacteria was isolated from the sea ice samples during the 

18
th

 Antarctic scientific expedition. V. anguillarum, a common pathogenic bacterium in sea water 

aquaculture, was as the indicator bacterium. Strain NA32 was screened by using spot inoculation and plate 

diffusion methods for reversal test in vitro on the 2216E plate. Simultaneously, this strain was proved strong 

antagonistic activity against Edwardsiella tarda and Pseudoalteromonas tetraodonis, and showed 

broad-spectrum antibacterial property. Through morphological observation and conventional physiological and 

biochemical tests, this strain was identified as the Micrococcus. 

The crude extract obtained by fermentation froth centrifugation was characterized and the results showed 

antibacterial substance was extracellular product. The crude substance was optimally most active at 30°C at 

pH7.0. The substance was sensitive to heat and lost its antagonistic activity at 50℃ for 30 minutes. The pH 

stability of the antagonistic substance was also determined at various pH ranging from 1 to 12. No activity was 

observed at pH greater than 11.0 or no less than 1.0 after 2 h incubation. The antagonistic substance was not 

extracted by organic solvents, such as butanol, ether, petroleum ether and methanol. Proteinase K and pepsin 

could make its antibacterial activity decrease or lose. By ammonium sulfate precipitation analysis of 

fermentation froth, the antagonistic substance was concentrated and observed strong antibacterial activity. All 

results proved the substance belong to protein, and its isolation, purification and character analysis is in process. 

This study is expected to be a theoretical basis for the inhibition of pathogenic organisms and the protection of 

mariculture animals by antibacterial agents development and resistance gene clone. The application of 

ecological agent can effectively reduce the antibiotic dependence and improve mariculture micro-ecosystem. 
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Abstract: Persistent organic pollutants (POPs), and their transformation products, are the most investigated 

organic environmental contaminants within the past five decades
[1,2]

. Among them, benzene, toluene, 

ethylbenzene, and three xylene isomers (BTEX) are the most harmful contaminants present in soil, water, and air 

environments because they can produce neurological impairment; especially benzene can additionally cause 

hematological effects, which may ultimately lead to aplastic anemia and development of acute myelogenous 

leukemia 
[3]

. Since many bacterial strains metabolize BTEX, their biodegradation has been extensively 

investigated. While organic solvent extremely toxic for microorganisms because they partition preferentially in 

the cytoplasmic membrane, isorganizing its structure and impairing vital functions. If microorganisms are 

naturally tolerant to organic solvents, they would be very useful for the elimination of BTEX
 [4]

. Organic solvent 

tolerant bacteria are a novel and unique group of extremophilic microorganisms that thrive in the presence of 

very high concentrations of organic solvents. Very few reports are available in literature concerning the 

screening of organic solvent tolerant microorganisms which can degrade BTEX. Using enrichment procedures, 

we have isolated a novel organic solvent- tolerant Gram-positive bacterial named OST-K92. Isolate OST-K92 

was identified as Bacillus sp. by biochemical test and 16s ribosomal DNA sequence. The tolerance of OST-K92 

in the presence of high levels of BTEX stress and use them as growth substrate indicated its potential use in 

bioremediation of BTEX. 
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Group II chaperonins are ubiquitous in archaea and eukaryotes and their subunits show  remarkable sequence 

similarity. Here we focus on the exceptionally stable and robust HSP60 chaperonin subunit (Cpn-Pf) of the 

marine archaeon Pyrococcus furiosus and those from humans found to have disease-associated mutations, CCT4, 

CCT5, and the CCT8-related BBS6 (MKKS), BBS10, and BBS12. Amino acid identities and similarities 

between Cpn-Pf and CCT4 and CCT5 are 40-60 percent, i.e., the same as between CCT4 and CCT5; similarities 

between Cpn-Pf and BBS6, 10, and 12 are low due to extra segments in the latter three. Structurally, the archaeal 

and eukaryotic chaperonins have equivalent domains (equatorial, intermediate, and apical) and, functionally, 

play similar roles in protein folding via essentially the same mechanism. However, the process is considerably 

simpler in archaea than in eukaryotes, particularly in the marine isolate P. furiosus because it has only one type 

of subunit to build the chaperoning machine. We, therefore, are developing an archaeal model for investigating 

the functional effects of mutations and post-translational modifications in the chaperonin molecule that would 

reproduce those observed in human chaperonopathies, which have not yet been elucidated due to the complexity 

of the mechanisms and the multiplicity of subunit types of eukaryotes. We found that the alpha helix, 

21GRDAQRMNILAARIVAETIR40, in the N terminal segment of Cpn-Pf was essential for double-ring 

formation, which was necessary for ATPase and chaperoning activities. Deletion of the helix formed by 

21GRDAQRMNIL30 resulted in the limited assembly of assorted tetramers, dimers, and monomers. 

Site-directed mutagenesis of each residue in this helix revealed that Arg22, Asn28, and Ile29 are critical for 

oligomerization. Two antiparallel alpha helixes from adjacent molecules form the interaction interface. Arg22 

together with Glu37 from an adjacent helix constituted a stable ion pair, and one such ion pair located at each 

end of the helix doublet locked the two helices, stabilizing the oligomer. Arg26 may also have the potential to 

form an ion pair with Glu37. Although no interaction partners for Asn28 and Ile29 were found, their mutations 

(i.e., N28A, N28Q, N28K and I29A, I29L, I29K) caused oligomer dissociation, indicating that any change at 

these two residues can result in excess flexibility to the helix, decreasing the probability of formation of the 

stabilizing ion pairs. This is the first report of a comprehensive mutational analysis of the oligomerization 

pathway of group II chaperonins. Mutations at equivalent residues on the human orthologs will provide insights 

into their assembly and clues for understanding chaperonopathies at the molecular level.  
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The unexpected de novo DNA synthesis by DNA polymerase with high fidelity for DNA replication is an 

interesting subject because it completely violates what we learned in the textbook. In the absence of any added 

template and/or primer, it was first reported in early 1960s by Kornberg et al that DNA could be synthesized 

using only dNTPs as substrates by DNA polymerase I, although it caused a long controversy.
[1]

 In late 1990s, 

Ogata and Miura reported that highly purified Vent thermophilic DNA polymerase can carry out de novo DNA 

synthesis.
[2]

 In 2004, Liang et al found that the addition of restriction enzyme can improve greatly the efficiency 

of de novo DNA synthesis.
[3]

 The synthesized DNA has highly repetitive palindromic sequences containing 

recognition sites for the restriction enzyme. A Hairpin-elongation mechanism and a Cut-grow amplification 

mechanism were proposed.
 [3,4]

 

Here, we report that DNA can be de novo synthesized at relatively low temperatures (25~50
o
C) by Vent(exo

-
) 

DNA polymerase whose proper reaction temperature for primer extension is 70~80
o
C. Unexpectedly, the de 

novo DNA synthesis was even more efficient at 50
o
C than that at higher temperatures. We also found that most 

of the short DNA oligos with repetitive sequences of dinucleotide such as (AC)9 and (TC)9 can be elongated. 

Even for a 12-nt-long poly(dT), elongated product was observed in the presence of only dATP. More 

interestingly, the thermophilic DNA polymerase can de novo synthesize and amplify DNA under a wide range of 

temperature (4-90
o
C) in the presence of many endonucleases. When the concentration of synthesized DNA is 

very low, DNA should be amplified according to an efficient exponential amplification model involving 

digestion-elongation cycles: short DNA can be elongated by self-priming, and long DNA can be digested to 

short ones as new seeds for the elongation of next cycles. The possible biological significance and application of 

this extremely efficient amplification model to isothermal DNA amplification will be discussed. If DNA can be 

efficiently amplified under ambient conditions, a large quantity of samples can be analyzed simultaneously.  
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ABSTRACT：In this study, we characterize the culturable bacterial community of seventeen samples from 

different stations of Antarctica. One marine sediment samples (MS1),two lacustrine sediment samples (LS15 

and LS16), two penguin ornithogenic sediment samples (POS12 and POS 13), and twelve soil samples (S2-S5、

S17、S8-S14) were collected. This was achieved using culture-based methods and molecular techniques for the 

identification of the bacterial isolates. Dilution series were plated on Beef Extract Peptone medium and 

incubated at three temperatures (4℃, 10℃ and 15℃). After obtaining pure cultures, representatives of each 

rep-cluster were used in partial 16S rDNA sequencing to obtain a first approximate identification. We obtained 

the isolation of nearly 400 organisms that were grouped by morphology and Gram′s staining to select isolates 

for further study. Microscopy analysis indicated that the isolates were dominated by Gram-negative bacteria.16S 

rRNA gene sequence analysis indicated that all of isolates were >95% identical to their respective matches in the 

database. Major taxonomic groups represented by the genera included: Pseudomonas, Acinetobacter, Bacillus, 

Sporosarcina, Psychrobacter, Shewanella, Polaromonas, Arthrobacter, 37% isolates belong to the Pseudomonas. 

This result indicated that Pseudomonas which usually grows in the low temperature is predominant bacteria.  

 

KEYWORDS: Culturable Bacteria; Antarctica; Phylogenetic Diversity 

 

 

 

 

 

 

 

mailto:jffan@nmemc.gov.cn


 232 

D0454 

Screening of Haloarchaea For Production of  

Polyhydroxy Alkanoates 

 

B.B.Salgaonkar and J.M. Braganca 

 

Biological Sciences, BITS, PILANI - K.K. Birla, Goa Campus, Zuarinagar, Goa, India. 403 726 

email: judith@bits-goa.ac.in 

 

 

Halophilic archaea belong to group of extreme microorganisms known to require a minimum of  l5% - 20% 

NaCl/crude salt for growth. Their products like pigments and enzymes are of major biotechnological importance. 

Studies on Haloarchaea accumulating polyhydroxy alkanoates (PHA) are just gaining momentum. Fifteen 

haloarchaeal isolates obtained from solar salterns of Goa-India were screened for accumulation of PHA. 

Cultures were grown on modified synthetic medium containing 25% NaCl and 2% starch/glucose as substrates. 

For visualisation of accumulated PHA cells  were stained with Sudan black B stain, Nile Red and Nile Blue A. 

All the fifteen isolates showed capability of accumulating PHA. The PHA yield obtained ranged from 23.3% to 

73.4% and 28.1% to 38.9% based on wet weight of cells biomass when starch/glucose was used as substrate and 

extracted using sodium hypochlorite method. Isolates BBK1 and BK20 gave a highest yield of 73.4% and 

52.9% when starch was used as substrate whereas BK19 and BK20 gave a highest yield of 38.9% and 37.6% 

when glucose was used as substrate.   
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To withstand the environmental stress, Artemia could releases cysts (diapauses) with an oviparous 

developmental pathway that can survive for periods varying from several months to many years, to substitute to 

form swimming nauplius larvae directly in an ovoviviparous pathway. The diapauses with their greatly reduced 

metabolic activity, contain embryos existing as late gastrulae and are composed of about 4000 cells that 

cell-cycle are arrested with a complete turning off of nucleic acid and protein synthesis enabling embryo 

survival in extremely harsh environments for long periods.  

This ability is achieved through to the construction an outer wrap of a complex cyst shell. Immunolocalization 

analysis reveales that the major matrix peptides were distributed throughout the cyst shell. The results of gene 

knockdown by RNAi and subsequent resistance assays to environmental stress indicated that these three matrix 

peptides control cyst shell formation and protect the encysted embryos from environmental stresses.  

During the formation of the cysts, the cell-cycle was arrested at G1/S phase under the extreme environments. 

After the activation treatment by cold or other phenomia, the cell-cycle progressed and arrested to G2/M phase 

and the cysts are provided with ability of hatching out to nauplii. Then, under appropriate conditions (such as 

temperature, light period, salinity and food), the cell-cycle arrest at G2/M was terminated and embryogenesis of 

cysts was resumed to development to nauplius. We used the Artemia diapauses as a cell-cycle arrest model, a 

novel protein was identified in response to the cell-cycle arrest and in regulate diapause formation that cause the 

accumulation in nucleus of the cells. Furthermore, the cell-cycle arrest was also implement in the cancer cells by 

the gene transfection. The results indicated that tRNA trafficking regulates mitogenesis and proliferation in the 

cells through cell-cycle checkpoint mediate by multiple signal pathways. In heterologous individuals, the over 

expression of the gene resulted in cell-cycle arrest of larvea of Xenopus and Zebrafish. Irrespective of individual 

origin and genetic context, the protein thus emerges as an upstream signal of tRNA trafficking that will appear 

new signal pathway to regulate the cell division for responding the environmental stresses. 
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Abstract 

In this study, the sediment core sample was collected from sediments of the Okhotsk Sea (54°29.92‘N, 

144°16.53‘E) during voyage of RV Akademik M.A. Lavrentiev at a depth of 715m in May 2006. Total genomic 

DNA was extracted from 0.35 g sample of frozen sediment sample from each of six vertical zones of the core by 

using the FastDNA Spin Kit for Soil (MP Biomedicals, USA) with the modifications (spin speed: 4.5 and 

spinning time: 30 s). And 16S rDNA clone libraries were constructed to investigate the bacterial and archaeal 

community structure combining the surveys of environmental factors such as total organic carbon, total nitrogen 

and sulfur.  

A total of 375 bacterial clones fell into 116 OTUs. Considering all sediments layers together, members of 

candidate division JS1 dominated the clone libraries at the percentage of 40.5%. Clones related to Chloroflexi 

and Proteobacteria accounted for 18.4% and 11.7% (with 5.3% Gammaproteobacteria, 4.8% Deltaproteobacteria 

and 1.6% Alphaproteobacteria) of all clones. Sequences related to Planctomyces, Actinobacteria and candidate 

division OP8 accounted for 4.3%, 3.2% and 3.2% of the all clones, respectively. Bacteroidetes and 

Acidobacteria accounted for 1.6% and 0.8%. Additionally, Verrucomicrobia and cancadidate division OP10 

were also discovered at the percentage of 0.27% each. A total of 251 archaeal clones fell into 66 OTUs. The 

phylogenetic relationship of these OTUs showed that 13 OTUs belonged to the Euryarchaeota and 51 OTUs 

belonged to the Crenarchaeota. Bootstrap analysis divided the OTUs into six groups: Marine Benthic Group A 

Crenarchaea (MBG-A) (one OTU), Marine Benthic Group D Crenarchaea (MBG-D) (13 OTUs), Marine Group 

I Crenarchaea/Thermoprotei (MGI/TH) (4 OTUs), Deep-Sea Archaeal Group (DSAG) (9 OTUs), Miscellaneous 

Crenarchaeotic Group (MCG) (36 OTUs), Marine Hydrothermal Vent Group (MHVG) (1 OTU). Considering all 

sediments layers together. Members of MCG dominated the clone libraries at the percentage of 53%. Clones 

relate to MBG-D, DSAG and MGI/TH group accounted for 21.5%, 13.9% and 10%, respectively. Only a few 

clones related to MBG-A and MHVG were detected. 

Additionally, we found sulfate-reduction bacteria more than 15% in the library of topmost layer, which strongly 

suggest the geochemical process of anaerobic oxidation of methane. The results revealed that both bacterial and 

archaeal communities displayed high diversity and clearly stratified distribution. 
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While the function of introns in eukaryotic genomes remains mostly unknown, their widespread and variable 

occurrence can shed light on the evolutionary history of genes and organisms. The number and frequency of 

introns vary widely in published genomes of protists and algae [Merchant et al. 2007; Bowler et al. 2008]. The 

objectives of this study were to describe the most extensive set to date of intron sequences from uncultivated and 

cultivated marine phytoplankton, and to test whether GC content of introns can be used as a classification 

marker to distinguish environmental sequences for diatom vs. non-diatoms. Using bioinformatics tools we 

examined the introns of the genes involved in nitrogen uptake and assimilation pathways and representative 

genes mediating key metabolic processes (e.g. carbon and heme metabolism, amino acid metabolism, signaling 

and transcription, photorespiration) in the genomes of cultivated phytoplankton as well as in environmental 

clone libraries of nitrate reductases (NR) and nitrate transporter (Nrt2) genes constructed with pelagic 

phytoplankton communities in Monterey Bay and Onslow Bay respectively [Bhadury and Ward 2009]. Most of 

the introns found in cultured diatom and uncultured diatom-like NR, Nrt2 sequences as well as gene sequences 

representing major metabolic pathways were defined by canonical splice sites but had lower GC content than the 

respective exons, whereas the green algal-like NR and Nrt2 sequences as well as sequences of metabolic genes 

representing cultured non-diatom phytoplankton genera had introns and exons of much more similar GC content. 

This study greatly expands the data set on marine algal introns and clearly shows that GC content of diatom 

introns differs from non-diatom introns and can be effectively used to identify diatom functional genes from 

environmental libraries. 
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Aeromonas hydrophila, a normal inhabitant of aquatic environments, is an opportunistic pathogen of a variety of 

aquatic and terrestrial animals, including humans. Strains beloging to this specie have been associated with 

several diseases of fish, such as hemorrhagic septicemia. At immune level, the molecular mechanisms by which 

A. hydrophila interact with fish which are candidate to be cultured as Mycteroperca rosacea is until now unkonw. 

Thus the aim of the present study was to identify genes relevant for the immune protection which are 

overexpressed in response to an experimental reinfection with A. hydrophila strain Ah-315. For this purpose, a 

forward-subtractive cDNA library was constructed by suppression subtractive hybridization (SSH) using 

leucocite from A. hydrophila-infected and non-infected fish. A total of 733 clones were sequenced, the nucleotide 

and deduced protein sequences were compared to non-redundant nucleotide and protein databases using the 

BLAST algorithm at the National Center for Biotechnology Information and we analyzed the gene ontology. We 

found five principal routes contained the sequences: 1) immune system, 2) anion and oxygen transport, 3) 

cellular iron ion homeostasis, 4) protein aminoacid phosporylation and translation, 5) catalytic activity and 

cellular component. The relative expression levels of five selected genes were analyzed by real-time PCR to 

confirm their differential expression as a result of A. hydrophila infection. Results obtained from this study will 

contribute to our understanding of fish innate immune response to secundary pathogens of Aeromonas genera. 
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Polyketide compounds in sea urchins possess highly effective antioxidant, antibacterial, hypotonic and 

psychotropic activities. One of these polyketide compounds, a naphthoquinone pigment echinochrome, is 

synthesized
 
in pigment cells of sea urchins. Though the function of sea urchin quinone pigments is known in 

general, no definitive information is available on the molecular signaling pathways that are involved in the 

biosynthesis of sea urchin pigments in development. In the study we present here, we analyzed the polyketide 

synthase (PKS) gene expression in unfertilized eggs, spermatozoids, embryos and larvae of the sea urchin 

Strongylocentrotus intermedius at different development stages: blastula, gastrula, and pluteus (12 hours 

post-fertilization, hpf, 24 and 72 hpf, respectively). Our data showed clearly that the central part of the S. 

intermedius PKS gene was similar to that of the PKS gene of the closely related sea urchin S. purpuratus 

(GeneBank acc. number XM 788471): Nucleotide sequences of DNA of these sea urchins have high nucleotide 

sequence identity (99%). Using a PKS sequence of S. purpuratus, we designed the real-time PCR primers and 

revealed that the highest expression of the PKS gene was at the gastrula stage. The level of the PKS gene 

expression exceeded that at the blastula and pluteus stages in 3.5 and 4.5 times, respectively. In unfertilized eggs, 

we detected only a trace amount of the PKS transcripts which was in 25-30 times lower than it in the gastrula 

cells. No transcripts of the PKS gene were revealed in spermatozoids. In conclusion, we suggest that an 

excessive expression of the PKS genes is accompanied with a relative growth in number of pigment cells at the 

gastrula stage. 

 

* This study was supported by the Far Eastern Branch of Russian Academy of Sciences (grants № 09-I-П22-04, 
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Introduction: 

Calcium ions play an important role in the metabolism and physiology of eukaryotes [1, 2]. The maintaining of 

intra cellular Ca
2+

 homeostasis is necessary to maintain the variety of cellular and physiological signaling 

cascade efficiently. Increased calcium concentrations within the cell leads to calcium binding by different 

regulatory proteins, which bind Ca
2+

. The largest groups of Ca
2+

 binding proteins are the EF-hand superfamily 

genes containing EF-hand motifs [3]. The maintenance of calcium homeostasis by calcium-regulatory proteins in 

invertebrates and their relationships with immune-defense mechanisms are still at a primitive stage. Therefore, 

the primary structure analysis of calcium regulatory genes at the molecular level would be useful to correlate 

potential underlying mechanisms of Ca
2+

 recognition, intracellular Ca
2+

 signal transduction and immune 

responses in different organisms.  

 

Materials and methods: 

In this study, a cDNA encoding an EF hand domain-containing calcium regulatory gene (Ab-CaReg I) was was 

cloned, sequenced and characterized at the molecular level from a disk abalone Haliotis discus discus cDNA 

library. Transcriptional analysis was carried out to find the tissue-specific expression of the gene. Transcription 

variation of Ab-CaReg I in hemocytes and gills followed by bacteria challenge (Vibrio alginolyticus, Vibrio 

parahaemolyticus and Listeria monocytogenes) was used to investigate Ab-CaReg I in immune response by 

SYBR Green real-time PCR analysis. Variation of mRNA transcription level of Ab-CaReg I in gills and mantle 

after animals were immersed in seawater containing 2000 ppm CaCl2 was also quantified. 

 

Results: 

The Ab-CaReg I is composed of 176 amino acids and the calculated molecular mass and isoelectric point were 

20 and 4.2, respectively. In the sequence, four calcium-binding EF hand motifs with some modifications at 

conserved positions of known homologous calmodulin genes were observed. The sequence homology of 

Ab-CaReg I was 28-30 and 18-27% of known calmodulin and troponin C, respectively. Transcripts of 

Ab-CaReg I mRNA were mainly detected in hemocytes, mantle, muscle, gills, digestive tract and 

hepatopancreas with highest expression in hemocytes. The mRNA expression of Ab-CaReg I in gills and 

hemocytes was up regulated significantly to 11-fold and 4-fold in 3 h compared to control (uninfected), 

respectively, in bacteria-challenged abalones. The CaCl2 immersion significantly altered the Ab-CaReg I mRNA 

transcription level by 3 h, compared to animals in normal sea water (control). 

Conclusion: 

The results suggest that Ab-CaReg I could be effectively induced to maintain internal Ca
2+ 

homeostasis of the 

animal due to influx of Ca
2+

 in the cells by external stimuli of pathogens like bacteria. 
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Introduction: 

The serine protease inhibitor (SPI), serpin has been identified from diverse range of prokaryotes and eukaryotes 

including viruses, plants and animals [1]. The crucial roles serpin, in different physiological processes such as 

blood coagulation, inflammation, complement activation, tumor suppression, fibrinolysis, hormone transport, 

angiogenesis, and its important role in invertebrate immunity has been well reported  [2].Though, there are 

evidences of molecular and functional characterization work on marine mollusk SPI and their role in innate 

immunity, according to our present understanding, reported information about molecular characterization of 

mollusk serpin is unavailable. Therefore, cDNA encoding disk abalone serpin was characterize at a molecular 

level and analyzed the role in abalone immunity.  

 

Materials and methods: 

The serpin was isolated from the disk abalone Haliotis discus discus normalized cDNA library (denoted as 

Ab-Serpin) and gene was characterized. Transcriptional analysis was carried out to find the tissue-specific 

expression of the gene. Transcriptional responses of Ab-Serpin after mixture of bacteria (Vibrio alginolyticus, 

Vibrio. parahemolyticus, and Listeria monocytogenes) and viral hemoragic septecimia virus (VHSV) challenged 

at 3, 6, 12, 24 and 48h were quantified by the SYBR Green real time PCR.  

 

Results: 

The Ab-Serpin cDNA (1051 bp) contains an open reading frame (ORF) of 966 bp, encoding 322 amino acids 9 

(aa). The predicted molecular mass and isoelectric point of Ab-Serpin was 35 kDa and 5.4, respectively. 

Ab-serpin shares high sequence similarity and identity to other known serine protease inhibitors (SPI)s with 

highest identity (33.5%) to serine(or cysteine) proteinase inhibitor of Rattus norvegicus. Characteristic serine 

protease inhibitor domain (typical serpin-like homologue) and the serpins signature motif (
294

IRCDHPFLFII
304

) 

were present in the Ab-Serpin aa sequence. Tissue specific expression was mainly detected in hepatopancreas 

followed by mantle, muscle, digestive tract, gills and hemocytes. Although, significantly up regulation was 

observed in hemocyte and gills after animals were challenged by the bacteria and virus compared to control 

(PBS injected) animals, transcription pattern was varied throughout the experimental time points. 

Conclusion: 

The first mollusk serine protease inhibitor serpin like cDNA was reported and characterized from disk abalone 

cDNA library. The Ab-serpin expression was tissue specific and is an inducible protein, which released during 

humoral immune responses.  
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White Spot syndrome virus (WSSV) is currently the major viral pathogen of aquacultured shrimps and causes 

huge economic losses to shrimp farming industries worldwide every year. However, the mechanism of its 

infection remains unknown [1]. Immediate-early (IE) genes of DNA virus encode regulatory proteins critical for 

the viral life cycle, thus they are keys to understand how virus replicate in the host cell [2, 3]. In this study, we 

screened white spot syndrome virus (WSSV) IE genes with cycloheximide (CHX)-treated primary culture of 

crayfish hemocyte and a WSSV genome tiling microarray. Sixteen ORFs, including a known WSSV IE gene 

(ie1/wsv069), were identified and confirmed by RT-PCR and time course studies. These IE genes was found to 

cluster in a 14 kb genomic region (WSSV Chinaisolate: 36,052 to 50,300 bp) which may facilitate the coordinate 

control and rapid expression of IE genes. Preliminary investigation of the function of WSSV IE proteins showed 

that there are four nuclear proteins (WSV051, WSV069, WSV100, WSV079) with transcription regulatory 

activity, one nuclear localized Ser/Thr kinase (WSV083) and one ubiquitin E3 ligase (WSSV249) assicuated 

with nuclear membrane and centresome. Further exploration of the role of these regulators during WSSV 

infection would lead to better understanding of this pathogen. 

Table 1.  WSSV IE proteins with potential regulatory functions  

Name Length (aa) Domains / homologs  

WSV051 196 Similar to transcriptional regulator (Bad/Rrf2 family) 

WSV069 224 C2H2-type zinc finger DNA binding motif 

WSV079 511 Ring-finger C3HC4;  Coiled-coil domain 

WSV083 581 serine-threonine protein kinase domain 

WSV100 624  TAZ zing finger, coiled-coil domain 

WSV249 783 Ring-H2, coiled-coil domain, Ubiquitin Interacting Motifs (UIM) 
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Abstract 

 As one of the most common species in the tidal and shallow subtidal in Europe, Hymeniacidon perlevis was 

first described by Montagu in 1818
[1]

. H. perlevis in North China has been a model marine sponge for natural 

products, explants cultivation, cell cultivation, biosilicification of silicatein and sponge-associated actinobacteria 

since 2002. The diversity of morphology is rich and it brings lots of trouble to get a confident comparative 

results. The traditional identification method is mostly based on morphology and spiclues (skeloton) of sponge. 

We hope to introduce the modern biotechniques to identify the sponges according to their molecular markers as 

well as their morphology. It‘s reported that the H. perlevis is always confused with H. sinapium, which is also 

popular in East Asia
[2]

. Here we compared three common H. perlevis with different color or locality in Dalian. 

Two common genetic markers (18S rDNA and COI) were used to investigate the difference between these 

sponges in this paper. The specimen of H. sinapium from Japan is used to compare with H. perlevis. The results 

show H. perlevis with different morphology characters in Dalian are the same genus; and the 658 base pairs(bp) 

COI fragments of H. perlevis in Dalian and H. sinapium in Japan are one bp difference, but 18S rDNA fragments 

of these two species show a little difference (0.28% in 1761bp). From the examples of H. perlevis and H. 

sinapium we demonstrate that barcoding facilitates rapid assessment of biodiversity, radiation patterns and the 

detection of cryptic speciation. We also prove that due to the low evolutionary rates in these two species, the COI 

standard barcoding fragment should be used in combination with another DNA marker in order to achieve 

unambiguous taxonomic identification at species level.  
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Five single-cell clone lines (mRTP1B, mRTP1E, mRTP1F, mRTP1K and mRTP2A) have been developed from 

adult rainbow trout pituitary glands.  These cell lines have been maintained in a CO2-independent medium 

supplemented with 10% fetal bovine serum (FBS) for more than 150 passages. At about 150 passages, the 

doubling time of each single cell clone in a CO2-independent medium supplemented with 10% FBS at 20
o
 C was 

3.6 ± 0.7, 2.8 ± 0.7, 3.2 ± 0.8, 5.5 ± 0.6 and 6.6 ± 0.6 days, respectively. Each single-cell clone contains 60 

chromosomes, which is within the range of the 2N chromosome numbers reported for rainbow trout. Reverse 

transcription (RT)-PCR analysis revealed that, in addition to expressing growth hormone (GH), prolactin (PRL) 

-cell clone line also expressed other pituitary specific genes such 

as thyroid stimulating hormone (THS), gonadotropin I (GTH-1), somatolactin (SL), corticosteroid receptor (CR), 

propiomelanocortin-B (POMV-B) and gonadotropin II (GTH-2).  Immunocytochemical analysis showed the 

single-cell clones produced GH and PRL.  Furthermore, the expression of GH and PRL genes in the single-cell 

clone lines are re -estradiol, dexamethasone and o,p’-dichlorodiphenyltrichloroethane 

(o,p’-DDT).    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1. Semi-quantitative RT-PCR analysis of the 

expression of GH and PRL genes induced by 

17-E2, Dex, and o.p’-DDT in pituitary 

single-cell clones. These results confirmed that 

the expression of GH and PRL genes are 

responsive to induction by 17-E2, Dex, and 

o.p’-DDT. 

Fig.2.  Relative quantitative real-time RT-PCR 

analysis of the expression of GH, PRL, GTH-1, 

GTH-2POMCB, CR, SL  and TSH genes in five 

trout single-cell clones. These results showed that 

each of the five trout single-cell clones can express 

GH, PRL, GTH-1, GTH-2 and TSH genes 
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All together, these results confirm that each of the single-cell clones was derived from rainbow trout pituitary 

glands, and they not only can be used to study factors that regulate the expression of pituitary hormone genes 

but also be developed as a rapid screening system for identifying environmental endocrine disruptors. [This 

research was supported by a grant from U.S. Department of Agriculture (CONTR 58-1930-0-009) to T.T.C.] 
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The aim of the present work is focused on protective effects of an edible red alga, Laurencia undulata ethanolic 

(EtOH) extracts (LU) containing a large amount of polyphenols against OVA-induced murine allergic airway 

reactions using in vivo histological and cytokine assay. Mice sensitized and challenged with ovalbumin (OVA) 

showed typical asthmatic reactions as follows: an increase in the number of eosinophil in bronchoalveolar 

lavage fluid; a marked influx of inflammatory cells into the lung around blood vessels and airways, and airway 

luminal narrowing; the development of airway hyperresponsiveness; the detection of TNF- and Th2 cytokines, 

such as IL-4 and IL-5 in the bronchoalveolar lavage (BAL) fluid; and detection of allergen-specific IgE in the 

serum. The successive intraperitoneal administration of LU before the last airway OVA-challenge resulted in a 

significant inhibition of all asthmatic reactions. These results suggest that L. undulata polyphenolic extracts 

possess therapeutic potential for combating bronchial asthma associated with allergic diseases.  
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To identify the neuroprotective effect of dieckol, a hexameric compound of phloroglucinol isolated from marine 

brown alga, Ecklonia cava, this study investigated the anti-inflammatory effect of dieckol on lipopolysaccharide 

(LPS)-stimulated murine BV2 microglia and elucidated the molecular mechanism. The results showed that 

dieckol suppresses LPS-induced production of nitric oxide (NO) and prostaglandin E2 (PGE2) and expression 

of inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) in a dose-dependent manner, without 

causing cytotoxicity. It also significantly reduced the generation of proinflammatory cytokines, such as 

interleukin (IL)-1β and tumor necrosis factor (TNF)-α. Moreover, dieckol significantly reduced LPS-induced 

nuclear factor κB (NF-κB) and p38 mitogen-activated protein kinases (MAPKs) activation, as well as reactive 

oxygen species (ROS) production. Taken together, the inhibition of LPS-induced NO and PGE2 production 

might be due to the suppression of NF-κB and p38 MAPK signal pathway and, at least in part, by inhibiting the 

generation of ROS. Hence, these effects of dieckol might assist therapeutic treatment for neurodegenerative 

diseases that are accompanied by microglial activation.  
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In the present study, we prepared gastrointestinal digests of abalone (H. discus hannai) intestine using in vitro 

gastrointestinal digestion system. The abalone intestine gastrointestinal digests (AIGIDs, I - IV) with various 

molecular weights showed potent lipid peroxidation ability, ROS scavenging activity, and protective effect 

against H2O2-induced radicals in RAW264.7 macrophage cells. In the results, especially, AIGID III with MW 10 

- 5 kDa showed the highest activity of ROS scavenging, and could efficiently protect the macrophages against 

high contents of cellular ROSs induced by H2O2. 
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Among the gastrointestinal digests of abalone guts (AIGIDs, I - IV), AIDIG III could suppress production of 

nitric oxide (NO) and expression of inflammatory factors such as iNOS (inducible nitric oxide synthase), 

COX-2 (cyclooxygenase-2), IL-1beta, TNF-alpha, and IL-6 on LPS-stimulated RAW 264.7 cells, in a 

concentration-dependant manner. Our results demonstrate that gastrointestinal digests of abalone intestine may 

have nutraceutical or therapeutic potential for inflammatory diseases. 
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Abstract. Gonadotropin-releasing hormone (GnRH) is a neuropeptide that plays a pivotal role in the regulation 

of reproduction process of most vertebrates. It has been reported recently that a third variant of GnRH exist in a 

number of fish species. The aim of this study is to characterize two distinct GnRH cDNAs from the Asian 

seabass (Lates calcarifer), and to further reinforce the idea of two main paralogous GnRH with different 

function via bioinformatics analyses. In this study, two distinct cDNAs, encoding L. calcarifer GnRH-I and 

GnRH-III were isolated from the brain tissue. GnRH-I was known to be expressed in the hypothalamus, whereas 

GnRH-III was expressed in telencephalon [1]. The putative open reading frames (ORF) of both genes were 

generated by PCR amplification and then phylogenetically characterized. Complete cDNA sequences of GnRH-I 

and GnRH-III obtained encoded a 90-amino acid and 91-amino acid polypeptide, respectively. These 

polypeptides were found to have significant sequence and structural similarities across the GnRH family that 

consist of a signal peptide, a conserved GnRH decapeptide, an amidation/proteolytic-processing signal and a 

GnRH associated peptide (GAP). Phylogenetic analysis using the Asian seabass GnRH-I, GnRH-II and 

GnRH-III amino acid sequences was performed using PHYLIP, in which GnRH-I and GnRH-III were grouped 

together and segregated from GnRH-II, supporting the idea of two main paralogous GnRH lineages; the 

forebrain lineage (GnRH-I and GnRH-III) and midbrain lineage (GnRH-II) as a result of ancient duplication [2]. 

Semiquantitative RT-PCR on each GnRH would allow quantitative comparisons of gene expression among 

different tissues. 
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Purpose of study: Information on natural diets in marine animal larvae is important not only for understanding 

marine food web but also for developing better artificial food in aquaculture. Since stomach content of larvae is 

usually amorphous and very small in quantity, nucleotide sequence analysis may be an appropriate tool to 

identify prey organisms in the stomach. However, it is very difficult to physically separate stomach content from 

the larval tissue, and large amount of larval DNA may mask faint signals from prey organisms as observed in an 

attempt to detect natural diets of the lobster larvae [1]. Although efficient detection of prey DNA was reported 

in spiny lobster larvae using peptide nucleic acid (PNA)-mediated PCR clamping [2], effects of mismatch 

between PNA probe and template DNA and position of PNA were not investigated. Here, we report the results 

of our investigation on the interaction between the PNA probes and target template sequences.  

 

Methods: Leptochephalus larvae of the Japanese eel (Anguilla japonica) were used as a model predator, and we 

adopted the nuclear rDNA internal transcribed spacer 1 (ITS1) as a target molecule. Universal primers designed 

at 3‘ end of 18S rDNA and 5‘ end of 5.8S rDNA were used to amplify entire stretch of ITS1 region. Eel-specific 

PNA probes were designed at four different positions on the eel ITS1 sequence derived from database. 

Clamping effect of these PNA probes against the eel ITS1 was investigated.  

 

Results and conclusions: Clamping efficiency was observed to vary among the PNA probes and DNA templates 

extracted from wild-caught eel larvae. PCR products, to which PCR clamping was failed, were cloned, and the 

nucleotide sequence analysis revealed intra- and inter-individual variation in eel ITS1 region. Attempts using the 

PNA probes against variant cloned sequences indicated that 2 bp mismatch between PNA probes and the 

template sequences was enough to dramatically reduce the clamping efficiency. On the other hand, all PNA 

probes were observed to successfully inhibit amplification of fully complementary sequences.  

 

[1] Suzuki N, Hoshino K, Murakami K, Takeyama H, Chow S (2008). Molecular diet analysis of phyllosoma 

larvae of the Japanese spiny lobster Panulirus japonicus (Decapoda: Crustacea). Mar Biotech 9:49-54 

[2] Chow S, Suzuki S, Matsunaga T, Lavery S, Jeffs A, Takeyama H (2010). Investigation on natural diets of 

larval marine animals using peptide nucleic acid (PNA)-directed PCR clamping. Mar Biotech (in press) 
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Gnomefish Scombrops boops and the closely related species Scombrops gilberti are distributed in the coastal 

waters around the Japanese Archipelago and represent two of only three or four known species worldwide of the 

genus Scombrops. Although both fish species are commercially important species in Japanese markets, the 

behavior of these species have not yet been clarified well. The previous report showed that S. boops is found in 

the waters in the Sea of Japan and Pacific Ocean although S. gilberti is in the narrow Pacific waters off Iwate 

Prefecture to those around the Izu Islands [1]. Interestingly, juveniles of S. gilberti were mainly observed in the 

waters off Iwate Prefecture, whereas their adults were caught from the waters around the Izu Islands. In this 

study, therefore, we investigated the genetic diversity in the populations of S. gilberti from the waters off Iwate 

Prefecture and around the Izu Islands, after species identification using PCR-RFLP analysis. Total genomic 

DNA was extracted from all the specimens. Partial mtDNA fragment including cytochrome b gene was 

amplified by PCR. The nucleotide sequence of PCR product was determined by direct sequencing analysis and 

haplotypes were analyzed by Clustal W. Additionally genetic structure was analyzed using Arlequin ver. 3.11 

and TCS software. As the results, 18 and 19 haplotypes were detected from the populations of Iwate Prefecture 

and the Izu Islands, respectively. Haplotype diversity (h) and nucleotide diversity (π) in both populations 

showed close values as shown in Table 1. No significant difference based on the fixation index (FST) was 

observed in the populations between two waters (FST = 0.00048). These genetic parameters suggest that the 

populations in the waters off Iwate Prefecture (juvenile) was identical to those around the Izu Islands (adult). 

 

Table 1. Comparison of the genetic parameters of S. gilberti between populations from the waters off 

Iwate Prefecture and around the Izu Islands   

Population No. of specimen No. of haplotype Haplotype diversity  Nucleotide diversity  

      (h ± S.D.)  (π ± S.D.) 

Iwate Prefecture 30 18 0.943 ± 0.025 0.0033 ± 0.0019 

Izu Islands 30 19 0.963 ± 0.018 0.0033 ± 0.0019 
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Many molecular markers have been developed in bivalve shellfish (Bai et al., 2009; Scott et al., 2005; Wang et 

al., 2008; Wang et al., 2009; Yu et al., 2009), but there is still need a lot of work to realize the application of 

molecular marker-assisted selection in bivalve shellfish breeding because the closed shells make some trouble in 

sampling tissues inside the shells, and the mortality is very high if traditional rude sampling method were used. 

Here we put forward a new anesthesia method for in vivo sampling in bivalve shellfish.  

Thirty Pacific oysters, with shell height more than 6 cm, were chosen and dried for 30 minutes in the shade at 

room temperature (25 °C). The oysters were then cultured in 8% MgSO4 seawater solution for 12 hours. Then, 

bilvalves of oysters opened without any response to disturb. Anesthetized oysters were then taken out from the 

MgSO4 seawater solution and about 3 mm
3
 of mantle tissue was scissored off from each individual. Mantle 

samples were stored in -20 °C for subsequent treatment. Oysters whose mantles have been sampled were rinsed 

twice using sand filtered seawater, taken back to the pool and reared as usual. There were still 25 oysters alive 

after one month culturing. Genomic DNA of the sampled mantle tissue was isolated by the phenol-chloroform 

method (Sambrook et al., 2001). The quality and quantity of the extracted DNA was determined with a 

spectrophotometer at 260 nm and 280 nm. The A260/A280 ratios are from 1.8-1.97, which indicated that the 

extracted DNA were of high purity. The concentration of the DNA was calculated as follows: DNA yield per 

mm
3
 of mantle tissue = A260×(50µg DNA/ml)×(Dilution factor)×(solution volume)/3mm

3
. After calculation, 

the average yield is 3.15±0.27μg /mm
3
. PCR using the extracted DNA as template was carried out to further 

detect the DNA quality with a set of primers: ACCCTATCACATTCTCTCCC and AGAAAACCCAGCCTACCCG. 

The PCR was performed in a total volume of 25 μL containing 100 to 200 ng of genomic DNA, 5 × PCR buffer, 

0.2 mM deoxynucleotide triphosphate (dNTP), 2.5mM MgCl2, 0.5mM each primer, and 0.5 U of Taq DNA 

polymerase (Tiangen Biotechnology Co., Beijing, China). The PCR conditions were as follows: 94°C for 5 min 

followed by 35 cycles of 94°C for 30 s, 58°C for 30 s, 72°C for 30 s, and a final extension at 72°C for 7 min. 

The PCR products were run on a 1.0% agarose gel in the 1×TBE buffer. The specific bands appeared in all lanes 

(Figure 1), which indicated that all the PCR were successful.  

In our experiment, genomic DNA could be extracted from all the sampled mantle tissues successfully and all the 

DNA could be used as template for PCR, which indicated that 3 mm
3
 of mantle tissue was enough for DNA 

extraction and the following molecular biology testing. The high survival rate (83.3%) after in vivo sampling 

showed that the sampling method only caused slight harm to oysters. In one word, MgSO4 anesthesia is a 

practicable method for oyster in vivo sampling, and probably could be applied in other bivalve shellfish species, 

which will significantly promote the application of molecular marker-assisted selection in bivalve shellfish 

breeding and the study of tissue injury and repair mechanisms in bivalve shellfish. 

Acknowledgements: This work was funded by the Major State Basic Research Development Program of China 

(2010CB126401). 
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Abstract 

Scylla paramamosain (Estampador, 1949), an important crab species, is broadly cultured in southeastern China. 

In order to identify the growth traits associated molecular markers and to construct a genetic linkage map in this 

species, we isolated 54 polymorphic microsatellite markers using fast isolation by AFLP of sequences 

containing repeats (FIASCO) approach, and then characterized their polymorphisms in 29 Scylla paramamosain 

individuals from a single population. A total of 299 alleles were detected with the allele number between 2 to 13 

per locus (average 5.5 alleles per locus). The observed and expected heterozygosity per locus ranged from 0.04 

to 1.00 and from 0.04 to 0.93 (average 0.65 and 0.60 per locus), respectively. No evidence of linkage 

disequilibrum between pairs of loci was detected and the genotype proportions at all loci except ten conformed 

to Hardy-Weinberg equilibrium expectations after Bonferroni correction (P > 0.00093). These microsatellite 

markers will be useful for the study of identification of growth traits associated molecular markers and 

construction of genetic linkage maps in this crab species. 
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Abstract: The complete sequences of mitochondrial control region of 53 Collichtys iucidus individuals from 7 

populations, Nantong(NT), Qidong(QD), Luchaogang(LC), Wenzhou(WZ), Ruian(RA), Fuzhou(FZ) and 

Panyu(PY) were sequenced by PCR technique. Sequence lengths of the control region of C. iucidus varied 778 - 

782 bp, which was caused mainly by the insertion/ deletion. The conserved blocks, such as TAS and CSB-1, -2, 

and -3 were identifiable in the control regions of Collichtys iucidus. There were 66 polymorphic sites, which was 

8.44% in all sequences, and 33 haplotypes were found in all individuals. The average haplotype diversity (Hd) 

was 0.9347±0.0175 and average nucleotide diversity (л) was 0.0175±0.0023 for seven populations. The K2-P 

distance within and among seven populations was 0.0017～0.0228 and 0.0023～0.0433, respectively. The 

difference index (FST) was -0.0584～0.8458 and gene flow value was 0.05～19.62 among seven populations. 

AMOVA analysis revealed that the variance from interpopulations was 74.21% and from intrapopulations was 

25.79% (P<0.05). The phylogenetic tree estimated by NJ methods indicated that the C. iucidus individuals from 

seven populations could be clustered as two clades. The north clade was formed by Nantong, Qidong, 

Luchaogang and Wenzhou populations, while Fuzhou and Panyu popualtions formed of the South clade, Ruian 

population was mixed with the above two clades.  

Key words: Collichtys iucidus; genetic structure; mtDNA control region 
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Abstract 

the teleost fish Lithognathus mormyrus is used by the presenting laboratory as an environmental sentinel, 

applying cDNA microarray of its liver as environmental biomarker. Tert-butyl hydroperoxide (tBHP) is an 

organic hydroperoxide, widely used as a model pro-oxidant, generating the reactive oxygen species (ROS) 

tert-butoxyl and tert-butylperoxyl. tBHP is not an environmental pollutant. However, in a broader context of 

ROS effects, its application provides valuable information regarding gene expression in the utilized sentinel. 

The study was aimed at examining tBHP effects on hepatic transcriptome expression patterns of L. mormyrus. 

Complementary DNAs of tBHP-treated versus control fish were applied onto a previously produced cDNA 

microarray of ~1500 unique sequences. The effects of the tBHP application were demonstrated by leukocyte 

infiltration into the liver and by differential expression of various genes, some already known to be involved in 

ROS-related responses. Indicator genes of putative ROS effects were: aldehyde dehydrogenase 3A2, Heme 

oxygenase and the hemopexin-like protein. Putative indicators of transendothelial leukocyte migration and 

function were: p22phox, Rac1 and CD63-like genes. Interestingly, 7-dehydrocholesterol reductase, was 

significantly down-regulated in response to all treatments. Several non-annotated genes, revealed uniform 

directions of differential expression in response to all treatments.   
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Abstract: Crustacean hyperglycemic hormone plays a vital role in the regulation of various functions such as 

osmoregulation, ecdysteroidogenesis, and vitellogenesis [1]. It typically elevating the level of circulating glucose 

in hemolymph under stressful conditions, such as hypoxia, low salinity, hypo and hyperthermia, has multiple 

target tissues [2]. Using Panulirus homarus, as a model organism, a comprehensive investigation of the 

crustacean hyperglycemic hormone (CHH) expression and their localization in the central nervous system was 

performed, which provides useful insights for further understanding of their distribution and biological functions. 

The mRNA extraction and PCR-based cloning strategies have allowed for isolating a great number of cDNAs 

sequences of crustacean hyperglycemic hormone (CHH) neuropeptides family from the eyestalk [3] and central 

nervous system. The translated CHH like neuropeptides in brain, thoracic and abdominal ganglia, their 

concentrations and phylogenetic relationship with other members was investigated, which have not been well 

described earlier. Panulirus homarus were purchased and maintained in compartment tanks containing aerated 

artificial seawater. Total RNA was extracted from abdominal, thoracic, brain and eyestalk ganglia using 

thiocyanate/CsCl method [4]. For PCR, The mixed oligonucleotide primers were designed based on the partial 

sequence of Homarus americanus. RT-PCR was performed and a PCR product of the expected size was purified, 

subcloned and sequenced. In this study, abundant CHH were seen in every region examined i.e., thoracic, brain 

and abdominal and eyestalk ganglia, suggesting multiple functions of this peptide family and a comparative 

analysis between the deduce primary structure of the Homarus americanus, Procambarus clarkia and 

Orconectes limosus sequence reveals a phylogenetic relationship and allows the prediction of biologically 

important regions within the structures of these neuropeptides. Nonetheless, very little is known about the 

physiological functions of various CHH isoforms. The distribution of these neuropeptides in the central nervous 

system of lobster suggests possible different functional roles of this subfamily, despite the similarity in the 

peptide sequences. 
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Abstract  A male differentially expressed cDNA library subtracted from the female gametophytes of Laminaria 

japonica was constructed by use of suppression subtractive hybridization (SSH). A clone b9 was found to be a 

new differentially expressed gene using Southern dot-blotting. With the designed gene-specific primers on basis 

of Clone b9 sequence, a full length of cDNA was cloned by use of rapid amplification of cDNA ends (RACE). 

This gene was composed of 831 bp in sequence including a 182 bp 5′-untranslated region (UTR), a 199 bp 

3′-UTR with a poly (A) tail, and a 450 bp open reading frame (ORF). There was no differernce in sequence of 

this gene no matter where it was cloned from the females or the males. Protein homology searching result 

showed that it was homologous to Nostocpunctiforme SpoIID/LytB domain-containing protein (sporulation 

resulting in the formation of spores) with 30% similarity. This gene, therefore, was named as sporulation-ralated 

protein gene (srp) (GenBank accession No. EF490313). In order to know the structure and function, this srp 

gene was ligated into pET-28a vector, and was consequentially transformed into Escherichia coli BL21 

competent cells. The recombinant protein was successfully expressed in prokaryotic cells with molecular weight 

at about 19 kD, and its expression was positively related to the content of inducer ITPG. Mass spectrometry 

verified that the sequence of expressed recombinant protein was as same as the putative one on basis of srp ORF 

sequence. Western blot demonstrated that the polyclonal antibody was obtained by inoculating immunologically 

rabbits with the purified recombinant protein. The preparation of the polyclonal antibody lays a foundation for 

the further study on the function of SRP protein. 
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Abstract: Melanization by prophenoloxidase (proPO) activating system is one of the major invertebrate 

immune responses against a wide range of pathogens [1-3]. The proPO system is activated upon recognition of 

pathogens by pattern recognition proteins including lipopolysaccharide and beta-1,3-glucan binding protein 

(LGBP) [1]. In penaeid shrimp, several LGBPs have been cloned and characterized [1,4]. However, shrimp 

LGBPs that are involved in the proPO system have yet to be clarified. This research focuses on characterizing 

the role of a PmLGBP in shrimp proPO system. Analysis of PmLGBP protein exhibits a characteristic sequence 

structure of a crustacean LGBP family consisting of a potential recognition motif for beta-1,3-lingkages of 

polysaccharides and two putative integrin binding motifs. Tissue distribution analysis revealed that PmLGBP 

gene is primarily expressed in the hemocyte. RNA interference-mediated suppression of PmLGBP gene was 

performed to investigate the involvement in the proPO system. After injection of double-stranded RNA (dsRNA) 

corresponding to PmLGBP gene into shrimp, the transcript level of PmLGBP was decreased in PmLGBP 

knockdown shrimp, whereas injection of the GFP dsRNA control or saline buffer control had no discernable 

effect on the PmLGBP transcript levels. RNAi-mediated silencing of PmLGBP gene significantly decreased the 

total PO activity (39%), suggesting that PmLGBP functions in the proPO system. Recombinant expression and 

further characterization of PmLGBP will be required for understanding its roles in defense mechanisms. 
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Abstract: Antimicrobial peptides (AMPs) are important components of the host innate immune system and play 

crucial roles in the natural defense against microbial invasion [1]. Previously, two AMPs (antilipopolysaccharide 

factor and crustin) were identified from the hemocyte of mud crab Scylla paramamosain and shown to exhibit 

the antimicrobial activity [2,3]. In this study, two putative AMPs (arasin-likeSp and GRPSp) were identified from 

hemocyte of S. paramamosain. Open reading frame of arasin-likeSp and GRPSp cDNA contains 198 and 168 bp, 

encoding 65 and 55 amino acids, respectively. The calculated molecular mass of the mature peptides was 4373 and 

2995 Da and the isoelectric point (pI) was estimated to be 11.03 and 9.66, respectively. Mature peptide of 

arasin-likeSp contains the N-terminal region rich in Gly and Arg and the C-terminal region containing 

four-cysteine residues. Sequence comparison revealed that amino acid sequence of arasin-likeSp cDNA had an 

overall identity of 53% to arasin-2 of crab Hyas araneus [4]. Moreover, the mature protein of GRPSp contains two 

cysteine residues at C-terminus and two glycine-rich repeats (GGYG and GYGG) between two cysteine residues. 

The synthetic arasin-likeSp peptide revealed a strong antimicrobial activity against both Gram-positive and 

Gram-negative bacteria. Moreover, synthetic GRPSp peptide exhibits antibacterial activity against Gram-positive 

bacteria. These results indicate that arasin-likeSp and GRPSp might be novel AMPs involved in the immune 

responses of mud crab. 
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Many reports have indicated that flatfish metamorphosis is mediated majorly by thyroid hormone. However, the 

variation of thyroid hormone (T4 or T3) during flatfish‘s metamorphosis was examined only in the whole-body 

level. It is not clear yet that the distributional pattern of the thyroid hormone in metamorphic flatfish. In this 

study, we examined the distribution of the thyroid hormone (both T4 and T3) in the metamorphosing oliver 

flounder (Paralichthys olivaceus) using the whole mount in situ immune staining. The T4 signal was detected in 

the suborbital tissue of blind side which is thought to be related to eye migration. It was also detected in the 

organization around the gills, in the heart, fins and lateral ethmoids. But the thyroid hormone singal was not 

found in the frontal bones and supraorbital bars, which were thought as related to eye migration (Brewster, 

1987). Above results suggest that the eye movemigration, the left/right asymmetric enlargement of lateral 

ethmoids and the fin development might be regulated by T4, but both the twist of the frontal bones and the 

degrading of the supraorbital bars are not controlled by thyroid hormone. 

 

Keywords: flatfish, Paralichthys olivaceus, thyroid hormone, metamorphosis, immune staining 
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Abstract: Using the two commonly used flow cytometric (FCM) parameters FSC (relative size) and SSC 

(complexity), the haemocytes could clearly be divided into three populations: hyalinocytes, semi-granulocytes, 

and granulocytes. In the flow cytograms, granulocytes had higher relative values of SSC which measures 

granularity than did the semi-granulocytes. Hyalinocytes had the smallest values of SSC and FSC which is a 

relative measure of cell size. These sub-populations were electronically gated and sorted with FCM, then 

sedimented for confirmation with the light microscope. The abundance of the haemocyte sun-populations was 

measured by FCM. The mean percentage of hyalinocytes, semi-granulocytes, granulocytes were 35.22 ± 3.47, 

44.75 ± 3.38, and 18.08 ± 1.54, respectively. In order to correlate morphology with phagocytic ability, 

haemocyte suspension was incubated with the yellow-green fluorescent latex beads, and the phagocytic ability 

of each haemocyte sub-population was measured using FCM method. The average percentage of cells with one 

or more beads measured on 15 normal shrimps was 20.59 ±3.03 percent. These data were further categorized 

into the percentages of phagocytic shrimp haemocytes containing one (11.17 ± 1.55 percent), two (6.63 ± 0.83 

percent), three (4.07 ± 0.46 percent), four (3.04 ± 0.33 percent), more than four (5.71 ± 0.80 percent) beads. 

Analysis of phagocytic ability of each haemocyte sub-population showed that the percentages of granulocytes, 

semi-granulocytes, and hyalinocytes associated with one or more fluorescent beads were 67.17 ± 5.78, 25.94 ± 

4.41, and 7.65 ± 1.72 respectively. The data of three groups were significantly different from each other. This 

result showed that granulocytes had the highest level of phagocytosis and hyalinocytes the least, and 

semi-granulocytes had intermediate phagocytic activity. 

 

Keywords: Flow cytometry, haemocyte, Penaeus vannamei, sub-population, phagocytosis 
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As the most studied bivalve, the Pacific oyster Crassostrea gigas has been becoming one prospective model 

organism as the initiation of oyster genome project (OGP). In the study, we scanned the sequencing data from 

the OGP to in silico exploit single nucleotide polymorphisms (SNPs). The oyster genome scaffold sequences 

version 0912 which contained 116,322 sequences with an average length of 7,934 bp and a N50 value of 44,748 

bp were used as the references in our analysis. A total of 1,223,389,098 paired-end short nucleotide reads  

(484,129,356 with a length of 44 bp and 739,259,742 with a length of 75 bp) with a genome coverage of 93.6 

fold generated from Illumina Solexa sequencing, were used to map to the references by short oligonucleotide 

alignment program (SOAP) version 2.10 for searching heterozygous SNP loci in the one oyster that was 

massively sequenced in OGP. Compared to the standard base in reference sequences with a length of more than 

10,739bp (N95 value), one mutation site that appeared at least 20 times with a quality value of more than 20 

(corresponding to an error rate of 0.01) in each read was defined as a SNP. Totally 314,403 loci were discovered 

including 169,572 (53.9%) C/T(A/G), 71,229 (22.7%) A/C(G/T), 56,455 (17.9%) A/T and 17,147 (5.5%) C/G 

SNPs. These SNPs were identified with a relatively stringent criterion and could provide good resources for 

further makers development and other genetic studies.  

 

Keywords Crassostrea gigas, SNPs, OGP, SNPs, Solexa  
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Oysters are free-spawning marine mollusks. The genus Crassostrea is the world's most extensively cultured 

marine invertebrate. The Portuguese oyster C. angulata is a close relative of the Pacific oyster C. gigas which 

was introduced into Europe from Asia. Although they are distinct species, hybridization between these two 

species is successful in both laboratories and the wild. Gamete recognition proteins (GRPs) play an important 

role in fertilization especially for free-spawning bivalves. Bindin is a major protein packaged as insoluble 

granules in sperm acrosomes. Fucose-binding lectin is the main functional domain of bindin. 

We cloned a novel bindin gene from the oyster C. angulata by 3‘ and 5‘ RACE. The full-length bindin cDNA 

was 1049 bp with a 771 bp open reading frame encoding 257 amino acids. The deduced amino acid sequence 

contained a putative signal peptide of 24 amino acids. The length of the bindin genomic DNA was 8508 bp 

containing four exons and three introns. Three haplotypes (an1, an2 and an3) of F-lectin repeat were detected 

from seven sequences of F-lectin repeat of six male oysters. Both NJ and ME phylogenetic trees show that 

haplotype an1 was close to C. gigas while an2 and an3 were close to C. sikamea. 

We compared the number of nonsynonymous substitutions (Dn) and synonymous substitutions (Ds) per 

nucleotide site of F-lectin haplotypes from C. gigas, C. sikamea and C. angulata. Five positive selected 

positions are identified among nineteen haplotypes of three species. They are all located on the F-lectin binding 

face around the three recognition motif residues (H37, R64 and R70). We assume that these five clustered amino 

acids are related with species specific recognition. 

 

Keywords Crassostrea angulata·Bindin gene·cDNA cloning·Fucose-binding lectin·Positive selection 
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At present, the mechanism of RNA virus is quite understood while the DNA virus, in particular single strand 

DNA virus is not so clear. In our study, we used GST pull down and found that actin plays an important role in 

infectious hypodermal and hematopoietic necrosis(IHHNV) infection of shrimp. Then, we used siRNA to knock 

down the expression of ORF2, a gene of ORF2, and found the IHHNV copies was significant decrease to the 

control. Further data shows the protein of ORF2 can bind to actins and move into the cell along it when the 

infection time increases. Our study reveals a mechanism that how a single strand DNA virus can infect host.    
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The moon jellyfish Aurelia aurita is distributed coastal waters of the world and its blooms are frequently 

observed in several Japanese coasts [1-3]. Mass outbreaks of this species cause serious ecological and economic 

problems, however, the population dynamics of this species is not clear. In this study, we analyzed spatial and 

seasonal genetic relationships among the various patches of moon jellyfish in order to reveal bloom mechanism. 

A. aurita-specific primers for amplification were used in mitochondrial cytochrome c oxidase subunit 1 (CO1) 

[4] and designed NADH dehydrogenase subunit 2 (ND2) gene regions respectively. Medusas were collected in 

Tokyo Bay from 2006 to 2009. Total DNA was extracted from tentacles of each individual, and CO1 and ND2 

gene regions were amplified. Resulting DNA fragments were subsequently subjected to nucleotide sequence 

analysis, and phylogenetic trees were developed using the sequence distance method and the neighbor-joining 

algorithm. Pairwise F-statics values among each patch were estimated by Arlequin software, and DXY values 

were calculated using DnaSP software. 

No peculiar haplotype for each group (patch) was found in both CO1 and ND2 gene regions, although there was 

a significant difference in haplotype composition between Tokyo Bay and Ise Bay (out groups) from ND2 gene 

regions. There was no significant difference in the haplotype compositions among the jellyfish patches collected 

in same month at different area, whereas patches were significantly distinguished between different months. 

These results suggest the haplotype composition among patches of jellyfish is significantly associated with the 

collecting periods rather than the collecting sites during the experiment periods. The relationships of the 

haplotype composition and the aggregations of jellyfish will be discussed through the presentation. 
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White spot syndrome virus (WSSV) has caused the most serious economic losses to the shrimp aquaculture 

worldwide [1-2].  A viral responsive protein, namely hemocyte homeostasis-associated protein (HHAP), was 

identified from the suppression subtractive hybridization (SSH) library of WSSV-challenged Penaeus monodon 

hemocytes. Further study confirmed that the P. monodon HHAP (PmHHAP) was highly induced in shrimp 

hemocytes as well as in the hemocyte primary cell culture after WSSV infection.  Gene silencing of PmHHAP 

in shrimp resulted in a significant decrease in the number of circulating hemocytes and a rapid death of the 

knockdown shrimp indicating that HHAP is essential for shrimp survival. Severe damage of hemocytes was 

observed in vivo in the PmHHAP knockdown shrimp and in vitro in the shrimp primary hemocyte cell culture, 

suggesting that PmHHAP plays an important role in hemocyte homeostasis. Previous studies have shown that 

WSSV infection caused a dramatically decrease in the total number of circulating hemocytes in shrimp [3-4].  

From our data, we speculate that the upregulation of PmHHAP is an important host defense mechanism for 

maintaining the hemocyte level in the circulation by preventing too rapid hemocyte loss and protecting the 

infected shrimp from death and is also a way to control immune homeostasis in shrimp during a viral infection.  
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Abstract:   

 

Low larvae settlement is one of the most important issues to resolve in mollusc aquaculture. Less than 3% of 

total larvae survive to metamorphosis and settlement in national hatcheries of A. purpuratus (Chilean Scallop). 

In this regard, most effort has been supported to overcome this problem. However, much efforts on research 

regarding operational and physiology aspects need to be addressed.  

 

Nutrition during larvae development is an important physiological aspect for settlement success. In this study, 

we suggested that DOM (disolved organic matter) play an important role on larvae nutrition. We have analysed 

the contribution of algae extracellular active compounds on larvae development, settlement and survival under 

normal aquaculture conditions. Algae extracts were separated by HPLC and each fraction were tested as DOM 

contribution to larvae feeding. For this study, precompetent larvae of Argopecten purpuratus were tested. 

 

Results showed a high efficiency of larvae settlement rate (27%) at a concentration of 4.62 µg/ml of the active 

compound from red algae. Whereas, controls never reached over 14% in this rate.  

 

Active compounds can be used as diet supplements during larvae feeding. Biotech applications are an attractive 

area to explore. 

 

Key words: settlement, larvae, nutrition, extracellular active compounds, red algae. 

 

 

mailto:pchavez@aguamarina.cl


 271 

E0187 

Alanine aminotransferase in the giant Pacific oyster:  

cDNA cloning, expression and functional analyses 

 

Masatomi Hosoi, Ken-ichi Mizunaga, Shinya Kawabe, Yoshihiro Yokoyama 

 

Faculty of Marine Biosciences, Fukui Prefectural University, Obama-city, Japan, 

E-mail: hosoi@fpu.ac.jp 

 

 

Abstract  In marine invertebrates, alanine is one of the important free amino acids as an osmolyte, and also as 

metabolite in anaerobic metabolism [1]. Although these importances of alanine, molecular mechanisms of 

alanine metabolism in the oyster have not been fully elucidated. In this study, we tried to clone cDNA and 

analyze mRNA expression and function of alanine aminotransferase (ALT) in the giant Pacific oyster 

Crassostrea gigas. ALT catalyzing reversible transamination between alanine and 2-oxoglutarate to form 

pyruvate and glutamate, is an important intermediary enzyme involved in the metabolism of amino acid, glucose 

and possibly fatty acid [2]. 

By the degenerate PCR and RACE method, we successfully cloned 2 cDNAs of oyster ALT, encoding 481 

amino acids (cgiALT1) and 519 amino acids (cgiALT2). Deduced amino acid sequence of cgiALT1 and 2 

showed 56% and 63% identities to mouse homologues, 54% and 64% identities to homologues in the yellow 

fever mosquito, respectively. It was suggested that cgiALT2 localizes in mitochondria, by a MitoProt program [3] 

predicting a mitochondria-targeting sequence. Quantitative realtime PCR analysis indicated that mRNA 

abundance of cgiALT2 in adductor muscle was higher than those in hepatopancreas and mantle with a statistical 

significance. The amounts of cgiALT1 mRNA were not different significantly among the analyzed organs. 

Under the hyoxic condition, mRNA expression of cgiALT2 in the gill increased, whereas no significant change 

was observed under the hyperosmotic condition under which alanine was accumulated in the oyster tissues . We 

are now trying to produce bacterial recombinant cgiALT1/2 for the functional analyses. 
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In this study, we applied a comparative proteomic approach to the analysis of differentially expressed proteins in 

the spleens of large yellow croaker following treatment with an inactivated trivalent bacterial vaccine. 

Twenty-four altered proteins were identified by MALDI-TOF or MALDI-TOF-TOF, including immune-related 

proteins, antioxidant proteins, signal transducers, protein biosynthesis and catabolism modulators, and carbonic 

anhydrases. Three Prx family members, namely, Prx I, Prx II, and Prx IV, were upregulated after treatment with 

the vaccine, indicating potentially important roles for these antioxidant proteins in the antibacterial immune 

response. Large yellow croaker Prx IV (LycPrxIV), which has thiol-dependent peroxidase activity, was 

constitutively expressed in all tissues examined. Immunoelectron microscopy showed that LycPrxIV was 

primarily localized to the rER or peroxisome in spleen cells of healthy fish, and its synthesis on the rER 

increased following treatment with bacterial vaccine. Suppression of LycPrxIV by siRNA resulted in an increase 

in NF-κB activity in spleen tissues, while in vivo administration of recombinant LycPrxIV (rLycPrxIV) caused a 

decrease in NF-κB activity, indicating that LycPrxIV negatively regulates NF-κB activation. Likewise, 

siRNA-mediated knockdown of LycPrxIV increased the expression of TNF-R and CC chemokine, and 

downregulated the expression of IL-10. However, injection of fish with rLycPrxIV induced the opposite 

expression pattern of these cytokines, suggesting a role for LycPrxIV in regulating pro-inflammatory responses. 

Bacterial challenge experiments showed that suppression of LycPrxIV expression by siRNA significantly 

increased fish mortality as compared to controls, whereas rLycPrxIV provided a protective effect. Together, our 

data suggest that LycPrxIV may regulate pro-inflammatory responses to protect large yellow croaker from 

bacterial challenge, revealing a novel antibacterial mechanism in fish. 
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In crustaceans, like the mud crab Scylla paramamosain, the circulating hemocytes are important in the protection 

of the animals against invading microorganisms by participating in recognition, phagocytosis, melanisation and 

cytotoxicity. To investigate the innate immune responses against microbial challenge mediated by hemocytes, we 

have isolated numbers of immune molecules by suppression subtractive hybridization from the mud crab 

hemocytes after the challenge of LPS. Some of these molecules including antioxidant enzymes, histone and 

serine proteinase like homologue were selected for further studies. In addtion, some molecules involved in the 

bacterial-host interaction, such as Sp-SPH and Sp-ALF, were also isolated from the mud crab hemocyte lysate 

solution using bacterial-affinity. We found antimicrobial peptides (Sp-ALF, Sp-Histone), antioxidant enzymes 

(Sp-Catalase, Sp-SOD), serine proteinase like enzymes (Sp-SP) and serine proteinase homologue (Sp-SPH) 

participated in the host defense against immune challenges in the mud crab. Taken together, our studies revealed 

that the mud crab mounts a strong immune response against immune challenges mediated by hemocytes. 
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Abstract: Peroxiredoxins (Prxs) constitute a superfamily of antioxidative proteins that play important roles in 

protecting organisms against damage from reactive oxygen species (ROS). In this study, the peroxiredoxin V 

gene from Argopecten irradians (designated AiPrxV) was isolated and characterized. The full length AiPrxV 

cDNA was cloned using rapid amplification of cDNA ends (RACE) approaches. It consisted of 1689 bp with a 

567 bp open reading frame (ORF) that encodes 188 amino acids. Three putative polyadenylation consensus 

signals (AATAAA) were found in the 953 bp 3‘-UTR. Two conserved cysteines identified for peroxidase 

activity and the multiple alignment result suggested that AiPrxV belonged to the atypical 2-Cys Prx subgroup. 

The genomic AiPrxV was obtaind by genome walking strategy. The total length of was 12575 bp, containing six 

exons and five introns. The gene structure of AiPrxV was closely related to that of chordates but differed from 

that of arthropods. Quantitative reverse transcriptase real-time PCR (qRT-PCR) analysis showed that the highest 

expression of the AiPrxV transcripts appeared in gill tissue. When challenged with the bacteria Vibrio 

anguillarum, the level of AiPrxV transcripts in hemocytes of bay scallops was up-regulated and reached the 

greatest at 15 h post- injection. These results indicated that AiPrxV was a constitutive and inducible protein that 

could play an important role in the immune response against bacterial infection. 

 

 

 

 

 



 275 

E0198 

CORAL CONNECTIVITY BETWEEN DEEP AND SHALLOW SITES IN THE 

TROPICAL WESTERN ATLANTIC 

 

Xaymara Serrano and Andrew Baker 
 

University of Miami, Rosenstiel School of Marine and Atmospheric Science, Miami, FL, USA. 

xserrano@rsmas.miami.edu 

 

 

The extent to which reefs are effectively connected to one another, and their potential to serve as sources of 

replenishment following disturbance, are topics of considerable interest in contemporary reef science. However, 

most assessments of reef connectivity to date have emphasized long-distance horizontal dispersal from one 

shallow reef to another. An intriguing, but as yet, untested possibility is that relatively short-distance vertical 

dispersal from deep reefs may represent a significant source of propagules for shallow reefs. To begin testing this 

hypothesis, a subset of genetic markers (DNA microsatellites) was used to assess population structure and the 

degree of gene flow for two broadcast spawning species (Montastrea cavernosa and M.  faveolata) between 3 

depth zones (<10m, 15-20m and >25m) in Bermuda and the Upper Florida Keys. In addition, algal symbiont 

(Symbiodinium spp.) diversity was assessed to determine patterns of depth zonation, if present. Preliminary 

analyses revealed that most microsatellite loci exhibit significant heterozygote deficiencies, probably as a result 

of high inbreeding within reefs (M. cavernosa mean FIS=0.32; M. faveolata mean FIS=0.31). Moderate genetic 

differentiation was detected among populations of M. cavernosa at different depths in Florida (mean FST=0.17), 

compared to Bermuda, which showed lower differentiation (mean FST=0.09). M. faveolata, only sampled in 

Florida, showed low differentiation among depths (mean FST=0.02). Finally, shallow colonies of both species 

were found to be dominated by members of Symbiodinium in clade B, with deeper colonies dominated by clade 

C. Overall, results will allow the assessment of the extent to which deep reefs might serve as sources of local 

recruitment for nearby shallow reefs. If significant short-distance vertical connectivity can be demonstrated, then 

there will be a critical need for policymakers to re-assess the current level of protection afforded to deep water 

reefs and potentially inform the design of Marine Protected Areas (MPAs), whose boundaries may follow a depth 

isobath that excludes significant deep water reef resources. 
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Purpose of study:  

Gracilaria lemaneiformis is not only an economically important agarophyte, but also a good material for 

genetical studies
[1]

. G. lemaneiformis is now the third algal cultivation industry in China
[2]

. Thus, it is important 

to pursue basic studies on G. lemaneiformis
[3,4]

. Our results in this research will contribute to explaining the sex 

determination mechanism, which is a research hotspot in morden algae genetics. 

 

Methods:  

Suppression Subtractive Hybridization (SSH): To isolate genes differentially expressed between male and 

female gametophytes, forward and reverse suppression subtractive hybridization libraries were constructed 

between gametophytes of G. lemaneiformis.  

Dot-blots: To find the differentially expressed genes, dot-blots were performed to screen 384 colonies randomly 

selected from each subtracted libraries.  

SMART-RACE technic: SMART-RACE technic was used to get a target cDNA full length sequences. 

 

Results and Conclusions:  

Until now, partial gene (named GMF-01 temporarily) sequence which is female gametophyte-specific was found 

and selected. We got its cDNA full length sequences (as follow) using SMART-RACE technic. Sequence 

analysis shows that the open reading frame (ORF)  of GMF-01 is 1002bp long with a GC content of 47.7%, 

encoding 333 amino acids. GMF-01 does‘t have significant hits in the databases when examined on NCBI 

websit. Amino acid sequence analysis shows that the theoretical pI of this translated protein is 7.92 and the 

instability index is computed to be 43.61 which classifies the protein as unstable. Results of structure prediction 

suggests that 45.05% of its secondary structure is random coil and  sub-cellular location prediction indicated 

that it‘s probably a extracellular protein. We are now carrying out Real-time PCR to analyze its differencially 

expression. After all, futher research is required to determine its structure and function. 

Based on the SSH libraries constructed in this study, more differentially expressed genes could be found. The 

differentially expressed genes obtained in this study are closely related with gametogenesis of G. lemaneiformis. 

Studies on these genes may play important roles in understanding sex determination  mechanisms and will 

provide clues for red algal evolution pathways. 

 

Full length sequences of GMF-01： 

ATGACTTTCTTTGCGCTGTTGCTCAATTTCTGCTTGTGCTTCTTTTTAGCTTCATCCAGTACTTCTGAA

GGTCGTCCAATTCAAGTTCCGGAACGTCTGAAACCGTTGGGTTACCCTCCGGAAACTGTGGGGTAC

CTTCAGAAACCGGTTTCACTGGAAAACTCGTGTAAGTGTGAGAGTACTTCGTCAAACCCTACCTGT

CATCTCGCATCCGATTCCTGTCAGAAAACACATGAGGCTATTTGCAGTACTTCAGGAGAATGTTCTT

mailto:shaohongbochu@126.com
dict://key.0895DFE8DB67F9409DB285590D870EDD/contribute%20to
http://dict.cnki.net/dict_result.aspx?searchword=%e7%a0%94%e7%a9%b6%e7%83%ad%e7%82%b9&tjType=sentence&style=&t=research+hotspot
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GTACTTGCCAACCAGCTTTCGCAAATATTGGATTCGAACCGGAGAAGTACAGCTTTTTTGCTGCATAT

CGTCAGGCACGAGCCCCCAGCCCGCTTGTCTTAAATATTATTGTCGACCGTTCAGCAGCTCGGAACA

TTAACGCGCAGCGTCTCAACTTGGGTGTTTCAAAGGGATTCGCTTCTTCTGGAGATCAATCTTTCAAT

ACGGTATGGATGTTTGAGCCGTACACATCATTGCAGACTTCTACTATTCAGTATAGATGGGTTGAAGA

ATATAGGGCCACGTTTACCACCAAAGTGGAGATCGGAGAAATTATTCGGACGCAGGACATCATCAAC

TCGCCTGACTTTAACATGGGACAATCCGTTTCATTCGATGGAGTCGAGTGGAGTCCTCCAGTCAGCG

ACCGGAAGCCGCCGAACATTGGGGTAGCATACAAGGTTGACACGAACGCTCTGCATCCAGTTCTAC

TCGCTTCTTATACCATGAACGGGCAAAAGAAATGGAGGCCGTTTTACTACGGCGTTTCTGTAATTTCT

GGAAACACTTTGGTAGGCTTCCCCGTGATTAAGCTTCAGATCCAACTCGGTACTGCTATCAAGGATA

GCGCATTCGTAGGAAGTATAATCGGCAACAGTCTCGAAGTGGATTATGGAGCAACGGTAGCGCAAA

CAGTGTGCGTGTACTCCCGTGAACGTGAGACCACGGTGAGGCTCAAGAGTGGCCGGTGCTAA 
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Abstract 

Anti-lipopolysaccharide factor-6 (ALFPm6), a novel isoform of anti-lipopolysaccharide factor, has been 

identified from Penaeus monodon expressed sequence tag (EST) database (http://pmonodon.biotec.or.th) [1]. 

The sequence analysis showed that the open reading frame (ORF) of ALFPm6 was composed of 369 bp 

encoding for a protein of 122 amino acid residues. A putative LPS binding sequence of ALFPm6, 

CSFNVTPKFKRWQLYFRGRMWC, was quite different from those of other ALFPms. The genomic 

organization of ALFPm6 gene was determined by PCR technique. The results showed that the ALFPm6 gene 

contained three exons interrupted by two introns. RT-PCR analysis revealed that the ALFPm6 transcript was 

highly abundant in the intestine whilst the transcript of ALFPm3, the major ALF isoform, was highly expressed 

in hemocyte.  A time course study of ALFPm gene expression in shrimp upon WSSV-challenge was performed 

by the quantitative real-time RT-PCR (qRT-PCR). The expression of both ALFPm3 and 6 genes were 

up-regulated in shrimp after WSSV-challenge. The protection from white spot syndrome virus (WSSV) infection 

by the ALFPm3 has been previously shown [2]. The participation of ALFPms in shrimp immunity will be 

further studied by RNA interference technique.  
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A five-domain Kazal-type serine proteinase inhibitor, SPIPm2, from Penaeus monodon has recently been 

implicated in antiviral responses for it is up-regulated upon viral infection and needs further studies [1]. RT-PCR 

and western blot analysis revealed that the SPIPm2 transcript and its five-domain protein product were 

expressed mainly in the hemocytes and less in gill, heart and antennal gland. Upon white spot syndrome virus 

(WSSV) infection, the SPIPm2 was only detected in the hemocytes and plasma. Immunocytochemical study of 

P. monodon hemocytes showed that the percentage of SPIPm2-producing hemocytes was reduced by about half 

after WSSV infection. Quantitative RT-PCR revealed further that the SPIPm2 was up-regulated early in the 

hemocytes of WSSV-infected shrimp and gradually reduced as the infection progressed. Injection of the 

recombinant SPIPm2 (rSPIPm2) prior to WSSV injection resulted in a significant inhibition of WSSV 

replication. The rSPIPm2 injection also prolonged the mortality rate of WSSV-infected shrimp. Therefore, the 

SPIPm2 was involved in the innate immunity against WSSV infection in shrimp. 
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Abstract: The genomes of eukaryotic species contain numerous types of highly or moderately repetitive DNA 

elements which play significant roles in comparative genomics study, especially the research on structure and 

function of species genomes, and the evolution of chromosomes[1,2]. C0t-1 DNA is enriched with highly and 

moderately repetitive DNA sequences[2-4]. To analyze the distribution of these repetitive sequences in three 

scallops (Chlamys farreri Jones et Preston 1904, Patinopecten yessoensis Jay 1857 and Argopecten irradians 

Lamarck 1819), fluorescence in situ hybridization (FISH) was applied to mapping the C0t-1 DNA from C. 

farreri on chromosomes of C. farreri, P. yessoensis and A. irradians. The results showed that C0t-1 DNA 

signals spread on all chromosomes in the three scallops, whereas signal density and intensity were different 

strikingly. Clustering brighter signals presented in the centromeric and telomeric regions of most C. farreri 

chromosomes, and in the centromeric or near centromeric regions of several P. yessoensis chromosomes. 

Comparative analysis of the mapping of C0t-1 DNA in the three scallops indicated a relatively higher homology 

of the repetitive DNA sequences between C. farreri and P. yessoensis than that between C. farreri and A. 

irradians. In addition, based on the C0t-1 DNA fluorescent bands, a more exact karyotype of C. farreri has been 

obtained. In this study, the comparative analysis of repetitive sequences in scallops provides a new insight into 

the chromosomal reconstructions during the evolution process, and it is helpful for understanding species 

relationships, genome evolution and nuclear organization. 
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Abstract 

Serine proteinase inhibitors (SERPINs) have been found in a diverse range of organisms [1]. Nine serpin genes 

including PmSERPINB3 [2] and PmSERPIN1 - 8, were identified from the Penaeus monodon. Herein, 

PmSERPINB3 and PmSERPIN6 were studied. PmSERPINB3 and PmSERPIN6 genes contained the open 

reading frame of 1,233 and 1,248 bp encoding a predicted protein of 410 and 415 amino acid residues, 

respectively. The genomic structure analysis revealed that the PmSERPINB3 gene was intronless whereas the 

PmSERPIN6 gene composed of the five exons interrupted by four introns. Both genes were expressed in almost 

all tissues tested. Semi-quantitative RT-PCR analysis demonstrated that the PmSERPIN6 transcript levels in 

hemocytes were slightly decreased after systemic white spot syndrome virus (WSSV) injection but remained 

unchanged upon Vibrio harveyi injection. Interestingly, immunocytochemistry using anti-PmSERPIN6 and 

anti-PmSERPINB3 antisera showed the difference in the number of hemocyte producing these PmSERPINs in 

response to shrimp pathogen challenge. The PmSERPINB3 and PmSERPIN6 proteins were highly produced in 

hemocytes at 24 and 72 h after both WSSV and V. harveyi challenges, respectively. These suggested the 

involvement of PmSERPINs in the shrimp‘s defense against invading pathogens. To study the function of 

PmSERPINs, the recombinant proteins were produced and the biological activity of PmSERPINs will be further 

studied.  
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Abstract: Major histocompatibility complex (MHC) class II antigens are important in vertebrate immune 

system, which present peptides to CD4
+
 T cells [1]. In order to study class II antigens in half-smooth tongue sole 

(Cynoglossus semilaevis), cDNAs encoding class II B and A genes were isolated from this species and the full 

length cDNA sequences were got by RACE-PCR. The genomic structure and polymorphism of ORF, 3‘ UTR 

and intron 1 sequences of B gene were analyzed. Nineteen B alleles were identified from nine individuals and 

clustered into two groups, designated as Cyse-DAB and Cyse-DBB. The two groups had distinctly different 

allele sequences, 3‘UTR and intron 1 sequences, which turned out to two different genes. Analysis on the 

number of alleles and intron 1 sequences of B genes at individual level revealed at least two loci existed in each 

gene. The two genes exhibited similar tissue expression pattern by RT-PCR, but in developmental analysis 

Cyse-DBB showed higher expression than Cyse-DAB at early developmental stages, indicating that the two 

genes might have different functions in those stages [2]. In order to study the association of class II alleles with 

resistance to infectious disease, 200 individuals were injected with 6.0×10
5 
CFU/g of the infectious bacterium 

Vibrio anguillarum. The first 20 died and 20 survived ones were screened and intron 1- exon 2 sequences of B 

genes were compared. A total of 60 alleles were identified, of which 32 belonged to Cyse-DAB and 28 belonged 

to Cyse-DBB. The rates of dN/dS (nonsynonymous to synonymous substitution rate) indicated that positive 

selection happened in peptide binding residues (PBR) and purifying selection in non-PBR of both B genes. 

Allele Cyse-DAB*0601, Cyse-DAB*0706, and Cyse-DBB*0101, Cyse-DBB*1301 were potential disease 

resistance alleles with low frequencies, which might support the rare-allele advantage hypothesis in 

pathogen-driven selection. While allele Cyse-DAB*0701 and Cyse-DAB*1301 were significantly more prevalent 

in died individuals (P<0.05). This study confirmed the association between alleles of B genes and disease 

resistance in half-smooth tongue sole. In the mean time, class II A gene was cloned and 28 alleles were 

discovered in the nine individuals. These alleles also fall to two groups, Cyse-DAA and Cyse-DBA due to 

different ORF and intron 2 sequences. In association study, 93 alleles were found in forty individuals, of which 

46 belonged to Cyse-DAA and 47 to Cyse-DBA. Among them, three Cyse-DBA alleles were only discovered 

from part of died individuals, while two Cyse-DAA and three Cyse-DBA alleles were more prevalent in survived 

individuals. For the frequencies of those susceptible and resistance alleles of A were low, the rare-allele 

advantage might also be appropriate to explain the pathogen-driven selection.  
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Abstract: Serine proteinase inhibitors (Serpins) are a large superfamily of structurally related, but functionally 

diverse proteins that control essential proteolytic pathways from virus to humans [1]. As a part of protease 

inhibitors in oyster host defenses, Serpin1 is the first protease inhibitor purified from a bivalve mollusk species 

and inhibited the activity of the low molecular weight extracellular protease of P. marinus, as a slow-tight 

binding inhibitor. In an attempt to identify useful markers that could predict susceptibility to the disease and 

mortality of the American oyster (Crassostrea virginica), we resequenced all 30 exons from three different 

geographical populations (MA, DB and AL). Fourteen single nucleotide polymorphisms (SNPs) were identified, 

all in the coding exons. Of these, nine were nonsynonymous SNPs, five were synonymous. SNPs genotyping 

were screened by Real–time PCR with High Resolution Melting curve (HRM) in four wild populations (MA, 

DB, FL and TX) from north to south of the USA and three culture families before and after mortality. Only one 

synonymous SNP CvSPI224 is well genotyped and polymorphic, but showed significant differentiation not only 

between north and south populations, which may due to the geographic isolation. Significant differentiation was 

showed in the main culture families between and after mortality. This may suggest significant association 

existed between the SNP CvSPI224 and the disease phenotype and this locus has relationships to the 

disease-resistance. Our results were identified to the conclusion of La Peyre [2], which based on the CvSerpin1 

gene expression and plasma protease inhibitor activity in American oysters.  
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Abstract  

Hepcidin gene is widely expressed in various fish, suggesting that this antimicrobial peptide is a very important 

component in the innate immune system. Large yellow croaker (Pseudosciaena crocea), black porgy 

(Acanthopagrus schlegelii B.) and Japanese seabass (Lateolabrax japonicus) are all the important economic 

species of marine-cultured fish but knowledge of their innate immune mechanism is lacking. In a series of 

studies, we characterize a P. crocea hepcidin gene named as PC-hepc, A. schlegelii hepcidin genes named as 

AS-hepc1-7 and L. japonicus hepcidin gene named Hepc2. The cDNA and genomic DNA sequences of each 

hepcidin were determined which all have a conserved sequence in common with other known hepcidins, 

indicating that they belong to members of the hepcidin family in fish. The tissue-specific expression of these 

hepcidin genes in normal fish and the expression pattern in LPS-challenged fish at the time course of stimulation 

were investigated. Tissue-specific studies reveal that hepcidin transcripts are widely expressed in multiple 

tissues but the highest expression level is found predominantly not only in the liver of black porgy but also 

significantly induced in the kidney of Large yellow croaker. The synthetic and recombinant hepcidins 

demonstrated a rather wide spectrum of antimicrobial activity in vitro against bacteria and fungi tested, and 

particularly showed strong activity against the principal fish pathogens. In addition, considered that the effects 

of PAHs in marine environment may modulate the immune response in fish, the effect of Benzo[a]pyrene (BaP) 

on the hepcidin expression induced in the developmental stages from embryo to fry of red sea bream (PM-hepc) 

and in juvenile black porgy, and also the expression pattern of PM-hepc gene in the LPS-challenged red 

seabream were investigated. It was found that PM-hepc expression significantly induced in the fry stage of red 

sea bream and AS-hepc2 in juvenile black porgy with exposure to the environmental pollutant BaP. It was also 

observed that when the juvenile red seabream was exposed respectively to different concentrations of BaP and 

then challenged with LPS, BaP exposure changed the PM-hepc gene expression pattern of fish with LPS 

challenge. In summary, the studies indicates that hepcidin plays a role with a tissue-specific mode in the innate 

immunity of different species of fish and fishes surviving in the complex marine environment might develop 

multi-functions to maintain their health whereas the antimicrobial peptide hepcidin might be one of the principal 

actors involved in innate immunity in responding to various exogenous factors. 
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Abstract:  

Variously colored abalone (Haliotis diversicolor Reeve, 1846), which is an important commercial aquatic 

species and has been widely cultured, frequently suffers from bacterial infection. Knowledge of the defense 

mechanism in this animal is still lacking and, so far few genes related to immune responses in abalones have 

been reported. In order to isolate differentially expressed genes in H. diversicolor challenged with bacteria, a 

forward suppression subtractive hybridization (SSH) cDNA library was constructed from their hemocytes and 

the up-regulated genes were identified. The up-regulated cDNAs screened in the SSH library were validated and 

a total of 34 genes were confirmed to be distinctly up-regulated in abalones after bacterial challenge. Based on 

SSH library, the sequences of a sigma class GST (abGSTsigma) and a molluscan caspase (abCaspase) were 

screened and their gene expression pattern in bacterial challenged abalones was investigated. Mammal caspases 

have been demonstrated to possess important functions in apoptosis and immune signaling, but there is less 

knowledge available on molluscan caspases. In the present study, a molluscan caspase gene, abCaspase, was 

cloned for the first time from the variously colored abalone (H. diversicolor). Its full-length cDNA sequence was 

determined. abCaspase shared high similarity with apoptotic caspases and it was grouped together with 

vertebrate caspase-8s and caspase-10s, suggesting that abCaspase belonged to a typical apoptotic caspase and 

might possess the characteristic of human caspase-8 and -10. Expression of the abCaspase gene was 

significantly induced in the tissues tested, especially in the hemocytes, gill and mantle with bacterial challenge. 

The study suggested that abCaspase may be an initiator caspase associated with the induction of apoptosis 

which is potentially involved in the immune defense of H. diversicolor. Glutathione S-transferases (GSTs) are a 

multigene family of xenobiotic metabolizing phase Ⅱ detoxification enzymes. In the study, a full length cDNA 

of a sigma class GST (abGSTsigma) from variously colored abalone (H. diversicolor) was identified. In 

bacteria-challenged abalone, the abGSTsigma gene was significantly expressed in the hemocytes, gill, mantle 

and digestive gland, and the gene expression pattern in each tissue was relatively similar to the induction of the 

total GST enzyme analyzed. It was confirmed for the first time that the sigma class glutathione S-transferase 

gene abGSTsigma, a phase Ⅱ detoxification enzyme, had a positive response to bacterial invasion. The data 

obtained from this study will provide new insights into the immune mechanism of H. diversicolor and facilitate 

future study of target genes involved in the response to invading microorganisms. 
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Abstract: Microsatellite DNA has been widely used as a powerful molecular maker in population genetics 

studies and inbreeding strain developing. Amphioxus, occupying a transition position between invertebrates and 

vertebrates, is a developing laboratorial model animal. Thus, genetic studies on the both cultured and wild 

populations require this kind of molecular marker. In the present study, we constructed microsatellite (CA)n 

enrichment library for amphioxus Branchiostoma belcheri using chip beads and selected out 15 primer pairs that 

could amplify effectively in the population from 270 primers. Further, we detected those primer pairs on the 

genomic DNA sample set and found 3-18 alleles of each locus in the population. Heterozygosity analysis on 

those loci revealed high observed heterozygosity and expected heterozygosity respectively ranging from 

0.4154-0.9474 and from 0.3-1.0. Of those primer pairs, 5 were in a deviation of H-W equilibrium, mostly caused 

by null alleles, and 10 had no linkage disequilibrium. The results show that the 10 loci in H-W equilibrium are 

suitable for the genetic analysis on the amphioxus. 
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Abstract: Amphioxus is an emerging model animal, thus various molecular tools for manipulating its gene 

expression are required to be developed. Heat shock promoter is useful for regulating gene expression in 

organism because it is easily induced by environmental stimuli, especially temperature. Hsp70 promoters in 

other organisms have been proved to be an induceable element by stress. Amphioxus hsp70 gene is also 

therm-indusable, thus its promotoer should be valuable for transgenic analysis of amphioxus. In this research, 

we successfully cloned amphioxus hsp70 gene upstream of start translation positon (ATG) 791 bp (-801 to -11) 

sequences. This segment contains one TATA-box, two CAAT-box and three heat shock elements (HES). Using 

the segment, we constructed a recombined plasmid Amphi-hsp70-prom-pAcGFP1-1.that contains a green 

fluorescent protein (GFP) reporter gene, and then, microinjected it into zebrafish embryos (it is hard to obtain 

amphioxus egges). The results displayed that 55.9% embryos undergoing 37℃ heat stress expressed green 

fluorescent, but only 26.5% embryos raised at 28℃. Moreover, this promoter could drive expression of GFP in 

transfected human 293T cell, suggesting it is a cross-species promoter. 

 

Key word: amphioxus, promoter, hsp 70, gene expression 
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Abstract The techniques of homology cloning and anchored PCR were used to clone the fucose-binding lectin 

(F-type lectin) gene from Japanese sea perch (Lateolabrax Japonicus). The full length cDNA of sea perch 

F-lectin (JspFBL) contained a 5‘ untranslated region (UTR) of 39bp, an ORF of 933bp encoding a polypeptide 

of 310 amino acids with an estimated molecular mass of 10.82kDa and a 3‘ UTR of 332bp. The searches for 

nucleotides and protein sequence similarities with BLAST analysis indicated that the deduced amino acid 

sequence of JspFBL was homological to the Fucose-binding lectin in other fish species. In the JspFBL deduced 

amino acid sequence, two tandem domains that exhibit the eel carbohydrate recognition sequence motif were 

found. The temporal
 
expressions of gene in the different tissues were measured by real time PCR. And the 

mRNA expressions of the gene were constitutively expressed in tissues including spleen, head-kidney, liver, gill, 

and heart. The JspFBL expression in spleen was different during the stimulated time point, 2h later the 

expression level became up-regulated, and 6h later the expression level became down-regulated. The result 

indicated that JspFBL was constitutive and inducible expressed and could play a critical role in the 

host-pathogen interaction. 

 

Keywords: F-type lectin, cloning, expression, Japanese sea perch 
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Abstract The mitogen-activated protein kinase (MAPK) pathway is a multifunctional signal pathway which 

regulates diverse cellular function, including differentiation, proliferation, migration and inflammation. In this 

paper, we reported a MAP2K1ip1 (MAPK kinase 1 interacting protein 1) cDNA from Penaeus monodon which 

functioned in interacting with MP1(MAPK scaffolding protein /extracellular signal–regulated kinase kinase 

partner 1, MAPK/MEK partner 1) protein and further modulating MAPK signaling in mammal. The full length 

cDNA gene, named as PmMAP2K1ip1, was cloned that consist of 702bp and encoded 124 amino-acid residues. 

The predicted PmMAP2Kip1 protein is 13.6KDa with the theoretical isoelectric point of 6.3. PmMAP2Kip1 

shared high percent of identity with NvMAP2K1ip1 from Nasonia vitripennis (48%) and with SpMAP2K1 from 

Strongylocentrotus purpuratus (47.5%). Phylogenic analysis with the MAP2Kip1 protein from insect to 

mammal shows PmMAP2Kip1 is clustering with SpMAP2Kip1, and close to the group of MAP2Kip1s from 

insect. Furthermore, we found that PmMAP2Kip1 mRNA is abundant in many detected tissue except nerve 

using RT-PCR. The mRNA levels of PmMAP2K1ip1 in hemocyte were remarkably induced 2.7~3.5 folds after 

challenged with lipopolysaccharide (LPS) or peptidoglycan (PGN) at 24h, however, the levels were dramatically 

decrease at 48h by real time PCR analysis. These data suggest that PmMAP2K1ip1 may play a role in innate 

immune response of shrimp after invasion of pathogens. 
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Abstract: N16 [1] that can be isolated by alkaline treatment from the insoluble membrane in the nacreous layer of 

Pinctada fucata is thought to be deeply incorporated into formation of the aragonitic nacreous layer. It is characterized 

by high proportions of Cys, Tyr, Gly and Asn, together with a specific repeat of Asn and Gly (NG-repeat SQ), which 

had high homology with NG-repeat domain of nacrein [2]. Acidic amino acids are present in high concentrations in 

four acidic regions and the contents of aromatic amino acids are high.  

To elucidate gene variation, we focused on the analysis of N16-cDNA structure among several specimens of the 

monophyletic group. As the result, N16 gene was identified to be composed of more than previously reported 7 

homologous genes, which were classified into three major types based on the nucleotide sequences coding for 

the N terminal region and the NG-repeat region together with the remaining regions for the several specific 

amino acids. Subsequent analysis of the genome sequences of N16 genes clarified the presence of two introns 

split exon into three regions. From a viewpoint of the genome structure, lager difference was determined in 

intron than exon regions among gene polymorphs. 

Even though several additional experiments are required, our study will open a new phase to elucidate the 

controlling mechanism of CaCO3-polymorphism and shell microstructure of P. fucata by N16. 

 

[1] Samata, T., Hayashi, N., Kono, M., Hasegawa, K., Horita, C. and Akera, S. 1999. A new matrix protein 

family related to the nacreous layer formation of Pinctada fucata. FEBS Letter, 462-1:  225-229 

[2] Miyamono, H., Miyashita, T., Okumura, M., Nakano, S., Morita, T. and Matsushiro, A. 1996. A carbonic 

anhydrase from nacreous layer in oyster pearls. Proc. Natl. Acad. Sci. USA 93: 9657-9660 
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Abstract: Eucheuma and Kappaphycus species are economic red algae and both species are extensively farmed 

for carrageenan. The exploring of their growing conditions in laboratory and the understanding of the 

identification of the two species are urgently required. Accordingly, four ecological factors and two kinds of 

plant hormone were involved in the research to get the optimum growing conditions for the two species. In this 

study, conventional and molecular taxonomy methods were used to identify ten Eucheuma and Kappaphycus 

samples from seaweed farms in Hainan. Conventional method was mainly morphological observation and 

comparison, we used five different molecular markers (UPA, coxⅠ, cox2-3, rbcL, rbc-spacer) and followed a 

DNA barcoding-like approach to identify the ten unknown samples. The results indicated that four of the five 

molecular markers can clearly divide Eucheuma and Kappaphycus species, and the results of UPA, rbc-spacer, 

and cox2-3 were consistent with each other. Seven of the ten samples were successfully identified as K.alvarezii 

and E.denticulatum. In addition, the identification results with the molecular tools were in agreement with the 

results of conventional method. 
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In this experiments, the materials including Callophyllis palmate, Padina crassa Yamada, Laminaria japonica 

Aresch, were collected and observered on regeneration of thallus fragments. Membranous body was cut into 

1cm×1cm or about 0.5cm×0.5cm, which were cultured at different temperatures and light intensity with seawater 

solution by joining nutrient solution (N：P=4：1)of 1ml into sterilize seawater of 1000ml. 7-30 days later , there 

were all regeneration on tissues, way of which were vegetative propagation, asexual and sexual reproduction.  

 

1)Callophyllis palmate: It mainly showed on the budding growth, the number of buds were a lot and finally 

developed into body of multiple buds. 

2) Padina crassa：there had produced germ cell and developed into seedings attached on the tissues. Meanwtile 

the margins of tissue outgrowed the filaments. 

3）Laminaria japonica：tissues of young sporophyte appeared cell fission.  

The study above indicated that, the tissues of algas would grow something well only at appropriate conditions. 

The ways of reproduction were nothing more than vegetative propagation(vegetative growth), asexual(filaments) 

and sexual(conversion between sporophyte and gametophyte) reproduction. We could obtain materials of each 

stage for research and production by study the life cycle. 
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The Pax genes encode transcriptional regulators conserved evolutionarily in metazoans and play key regulatory 

roles in embryonic development, On the other hand, Pax genes play regulatory roles in adult organs of vertebrates. 

AmphiPax genes were well studied in embryonic development, to shed more light on the functions of AmphiPax 

genes on audlt organs, we examined AmphiPax1/9 and AmphiPax2/5/8 spatial expression patterns. Real-time 

quantitative PCR results suggest that AmphiPax1/9 and AmphiPax2/5/8 expressed in major audlt organs, with 

high level in notochord, pharyngeal gill and endostyle, and low level in skin, muscle, hepatic diverticulum and 

intestine; The results indicate that AmphiPax family also play regulatory roles in audlt tissues. Immunostaining 

results showed that (1)AmphiPAX1/9、PAX2/5/8 expressed mainly in low differentiated tissues. So we 

presumed that AmphiPAX1/9、PAX2/5/8 may play a role in the maintenance of state of the low differentiated 

cells and their proliferation and differentiation; (2)AmphiPAX2/5/8 remarkablly expressed in endostyle, that 

supports amphioxus endostyle is the counterpart of the vertebrate thyroid; (3)AmphiPAX1/9 and 

AmphiPAX2/5/8 expressed in atrial cells of gill bars, we presume that they may play a role in the maintenance of 

state of the atrial cells and are associated with atrial cells-to-lateral ciliated cells transformation in amphioxus gill 

bars. 
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Abstract: Cellulose is a main component of the plant derived organic material, but resistant to most enzymes due 

to the -bondage between glucose. Specific enzymes collectively named cellulases are required to degrade 

cellulose. Termites have been known as a cellulose eater, but the degradation of cellulose has been believed for a 

long time to be due to the symbionts including bacteria and protozoa living in the digestive organs. It has been 

recently demonstrated that termites possess their own cellulase gene on the chromosomes.  

Japanese brackish bivalve Corbicula japonica is a dominant species in the rivers and lakes of Japan and one of 

the most fishery important species. C. japonicas has been supposed to be a plankton feeder, but recent stable 

isotopic analysis revealed that C. japonicas is a cellulose eater, suggesting that this species has an own cellulase 

gene on the chromosomes similar to termites. To elucidate this, we measured the cellulase activity in the 

digestive organs and found that crystalline style, a specific digestive organ of bivalve, exhibited cellulase 

activity. Then, we made an attempt to isolate a cellulase gene and successfully obtained it. From the genome 

analysis, we found the isolated gene is localized on the chromosomes [1-4] . 

Our findings suggest that C. japonicas is possibly involved in the cellulose degradation process in the wet lands 

including estuaries and rivers. In addition, other benthic animals including meiobenthos, which are passed 

through 1 mm mesh, but recovered on 32 μm mesh, are assumed to possess their own cellulase genes to digest 

terrestrial plant derived organic materials. Our studies proposed a novel concept that the plant derived organic 

materials mainly composed of cellulose are directly digested by a variety of benthos in contrast to the 

conventional explanation in which these materials are digested by microorganisms  
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Abstract: The Pax genes encode transcriptional regulators conserved evolutionarily in metazoans and play key 

regulatory roles in embryonic development, On the other hand, Pax genes play regulatory roles in adult organs of 

vertebrates. AmphiPax genes were well studied in embryonic development, to shed more light on the functions of 

AmphiPax genes on audlt organs, we examined AmphiPax1/9 and AmphiPax2/5/8 spatial expression patterns. 

Real-time quantitative PCR results suggest that AmphiPax1/9 and AmphiPax2/5/8 expressed in major audlt organs, 

with high level in notochord, pharyngeal gill and endostyle, and low level in skin, muscle, hepatic diverticulum 

and intestine; The results indicate that AmphiPax family also play regulatory roles in audlt tissues. 

Immunostaining results showed that (1)AmphiPAX1/9、PAX2/5/8 expressed mainly in low differentiated tissues. 

So we presumed that AmphiPAX1/9、PAX2/5/8 may play a role in the maintenance of state of the low 

differentiated cells and their proliferation and differentiation; (2)AmphiPAX2/5/8 remarkablly expressed in 

endostyle, that supports amphioxus endostyle is the counterpart of the vertebrate thyroid; (3)AmphiPAX1/9 and 

AmphiPAX2/5/8 expressed in atrial cells of gill bars, we presume that they may play a role in the maintenance of 

state of the atrial cells and are associated with atrial cells-to-lateral ciliated cells transformation in amphioxus gill 

bars. 
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Abstract 

 

Caveolae are the major source of caveolin-1, which are specialized invaginated microdomains of the plasma 

membrane that act as organizing centers for signaling molecules in immune system. In this study, the full-length 

cDNA of mandarin fish (Siniperca chuatsi) caveolin-1 (mCav-1) was cloned. The mCav-1 protein exhibits 

similar architecture to mammalian caveolin-1 except absents the tyr-14 reside, which distinguished from 

mammalian phosphorylation of caveolin-1 (Tyr14). The prokaryotic and eukaryotic expressions of mCav-1, α- 

and β-isoforms were detected by western blot. Tissues expression patterns of mCav-1 protein are most identical 

to that previously reported for other vertebrate. Interestingly, as compared with other tissues, the expression of 

mCav-1 protein was found highest levels in the spleen which is composed of cells not usually thought to have 

large numbers of caveolae. Cellular distribution of mCav-1 protein was detected in caveolae by 

immunofluorescence and western blot analysis, whereas the cellular distribution was disrupted after cells were 

treatment with the drugs of MβCD, filipin III or nystatin. Furthermore, we found that the poly(I:C)-induced 

Jak-Stat signal transduction pathway was impaired by mCav-1 scaffolding domain peptide and the protein levels 

of mCav-1 were induced by MFF-1 cells infectious with ISKNV. Those results suggested that the protein of 

mCav-1 was distribution in caveolae and were participation in the Jak-Stat signaling. Our research would help 

better understanding the complex signal transduction network in fish immune system. 
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Abstract: Cathepsin D is an aspartic proteinase that involved in proteolytic cleavage for many proteins and also 

plays an important role in lysosome. It is expressed in various tissues and highly expressed in liver. The 

objectives of the study are to sequence and clone a cDNA encoding cathepsin D gene from Asian seabass and to 

characterize the gene by using phylogenetic and bioinformatics approaches. In this study, 5‘RACE and 3‘RACE 

were carried out to obtain the cDNA sequence of L calcarifer cathepsin D, which contained a 95 bp 5‘UTR, a 

1221 bp open reading frame encoding 407 amino acids, and a 196 bp 3‘UTR. The deduced amino acid sequence 

of the cathepsin D consisted of a signal peptide of 22 aa, a leader peptide extending 45 aa, and a mature peptide 

of 340 aa. BLAST analysis showed that L. calcarifer cathepsin D shared high similarity with other known 

cathepsin D, and it showed significant homology to that of barramundi. Two conserved catalytic motifs 

(VFDTGSSNLWV and AIVDTGTS) and two potential N-glycosylation sites were identified in the deduced 

amino acid sequence of L. calcarifer cathepsin D. Phylogenetic analysis showed that fish cathepsin D clustered 

together, and supported two subdivisions within Teleostei (Euteleostei and Otocephala). L. calcarifer cathepsin 

D is clustered together with catfish (Chionodraco hamatus) cathepsin D that was reported involved in specific 

cleavage of H2A to produce an antimicrobial peptide named Parasin I. This result suggested that cathepsin D 

might play a certain role in Asian seabass immune system.  
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ABSTRACT: Hematodinium sp. is a parasitic dinoflagellate that infects the blue crab Callinectes sapidus and 

other crustaceans of economic importance. Using a real-time PCR based methodologys, we can now detect 

Hematodinium parasites in various crab tissues down to as little as 10 parasites per sampled tissue. This method 

will enable us to understand infection progress through the parasitic life cycle. One important question that 

remains is to understand the mode of initial parasite infection. Crab-to-crab direct transmission has been posited 

as one likely route. We also sought to discover a potential environmental reservoir through analysis of various 

ecological sites within the Maryland Coastal Bays, as transmission through dinospores has been posited as one 

potential mode of transmission. Sediment samples were collected and analyzed using primers that are specific to 

the Internal Transcribe Spacer I (ITS1) region of  Hematodinium sp. We report here the discovery of sediment 

from the junction between northern Chincoteague Bay and southern Newport Bay that contained Hematodinium 

DNA. This Q-PCR result was confirmed through direct cloning of a PCR fragment and comparison with 

genomic sequence deposited within Genbank.  Ongoing studies will seek to confirm this result, and to further 

understand the biological and environmental factors related to this potential ―hot spot‖ for a putative mode of 

disease transmission. 
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The cuticle protects all arthropods from desiccation or water influx, injury, infections by microorganisms and 

provides insertion sites for muscles.  Its hardness and stiffness brings about a stable exoskeleton but restricts 

continuous somatic growth.  Therefore, production of new cuticle prior to shedding the old one (ecdysis) 

followed almost immediately by stretching to final size and hardening of the new one are essential steps for the 

typically discontinuous growth in all arthropods.  These processes are periodically reiterated during molt cycles 

throughout the life history of these animals and implicate the production of shof-shell crustaceans.  Insect 

ecdysis is orchestrated by a series of hormones [1] including the final step of wing expansion and tanning being 

caused by the glycoprotein bursicon (burs)[2].  In addition to the involvement of various phenoloxidases in the 

tanning process of insects, recently regulatory mechanism of these processes has been elucidated by finding 

mRNAs of Burs giving rise to a putative heterodimer of Burs α and ß subunits (1:1) of typical cystine knot 

proteins, and DLGR2 as the receptor of Burs [3,4] and, its mode of action [5], in addition to the involvement of 

various phenoloxidases [6], suggesting that this biological process is a rather complex process in arthropods.  

We have characterized tanning hormone of cDNAs of Burs α and ß from the blue crab, Callinectes sapidus that 

exhibit high sequence similarity to those found in insect species.  This paper presents the expression patterns of 

Burs α and ß and their release profile in tissues and hemolymph during the molt cycle, in addition to a putative, 

new hormonal action obtained from in vitro incubation study using recombinant Burs a and b.  
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Eyestalk ablation in crustaceans induces molting and reproduction promoted the presence of regulatory 

substances in the eyestalk (ES), particularly medulla terminalis X-organ and the sinus gland (MTXO-SG).  

Despite a great number of cDNAs sequences of crustacean hyperglycemic hormone (CHH) neuropeptides 

family from the eyestalk and non-eyestalk tissues, e.g., pericardial organs and fore- and hindguts have been 

characterized, the translated corresponding neuropeptides in these tissues, their circulating concentrations, the 

mode of actions, and specific physiological functions have not been well described.  The profiles of CHH 

neuropeptides present in the MTXO-SG may differ among decapod crustacean species, but they can be largely 

divided into two subgroups on the basis of structural homology: 1) CHH and 2) molt-inhibiting hormone (MIH)/ 

mandibular organ-inhibiting hormone (MOIH)/ vitellogenesis/ gonad-inhibiting hormone (V/GIH) [1,2,3].  

CHH typically elevating the level of circulating glucose from animals under stressful conditions (hyper- and 

hypothermia, hypoxia, and low salinity) has multiple target tissues and functions such as ecdysteroidogenesis, 

osmoregulation, and vitellogenesis.  Recently, MIH, known for exclusively suppressing ecdysteroidogenesis in 

Y-organs, is also reported to have an additional role in vitellogenesis of adult female crustacean species, 

suggesting that some CHH neuropeptides may acquire an extra regulatory role in reproduction at adult stage 

[5,6].  This paper reviews the regulatory roles of CHH and MIH at the levels of specific functions, temporal 

and spatial expression, titers, their binding sites on the target tissues, and the second messengers from two crab 

species: the blue crab, Callinectes sapidus, and the European green crab, Carcinus maenas.  It further discusses 

the diverse regulatory roles of these neuropeptides and the functional plasticity of these neuropeptides in regard 

to life stage and species specific physiology.   
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The hormonal control of reproduction in vertebrates is governed by the central nervous system and, more 

specifically, the hypothalamic-pituitary-gonadal (HPG) axis, which is influenced by a variety of inputs from the 

environment and peripheral tissues. Environmental cues, such as day length (photoperiod) and temperature 

dictate the patterns of reproduction in seasonal breeders. Internal cues are predominantly conveyed by the 

gonads through gonadal steroids and peptides that feed back negatively and positively on the HP axis. The newly 

discovered neuropeptide, kisspeptin, has been implicated as a major player in the control of reproduction [1]. 

More importantly, it is emerging as the long-sought, but elusive, mediator between the above cues and the HPG 

axis [2,3].  

The aim of the study was to investigate kisspeptin expression as a factor of photoperiodic changes in a seasonal 

breeding teleost, the striped bass, Morone saxatilis. As in all non-mammalian vertebrates reported thus far [4], 

two kisspeptin forms, namely kiss1 and kiss2, and their receptor (kiss1r), were identified and cloned from the 

brain of adult striped bass.  

In situ hybridization studies have revealed that these two peptides are expressed exclusively in the hypothalamus. 

A prominent expression of kiss2 was detected in the nucleus of the lateral recess (NRL) of both males and 

females, and a lower expression was found in the preoptic area (POA), which is the expression site of the 

hypophysiotropic GnRH. Kiss1 signal was much lower than that of kiss2 and was evident in the lateral tuberal 

nucleus (NLTv) of both sexes, a region rich in GnRH fibers that innervate the pituitary. Immunocytochemical 

studies using antibodies raised against the recombinant precursor of each kisspeptin form localized the peptides 

in the NLTv and the POA. Initial results suggest that the expression of kiss2 in the NRL remains unchanged 

whereas its expression in the POA, and that of kiss1 in the NLTv, is dynamic and changes by the 

season/reproductive state. 

Kisspeptin and kiss1r expression levels were determined in the brains of mature female striped bass using 

Real-Time PCR . Kiss1, kiss2 and kiss1r mRNA levels were compared in two different seasons: in the fall, 

during which the ovaries are recrudescent, and in the spring when the ovaries are fully mature. All three genes 

showed 2.5-4 times higher expression in the fall compared to spring. When females under natural photoperiod of 

12D:12L were exposed to shifted photoperiods of  7L:17D or 16L:8D for 3 weeks, kiss1 and kiss2 expression 

were ~2 and ~12 times higher in the shorter photoperiod compared to the longer photoperiod, respectively. 

Histological analyses are currently being carried out to determine the exact hypothalamic location at which these 

expression changes are taking place. 

The current study provides data for the dynamic expression of kisspeptin at different seasons and along the 

mailto:zmora@umbi.umd.edu


 304 

annual reproductive cycle of the female striped bass. Additionally, by showing that kisspeptin expression 

responds to changes in light regime, this study supports the emerging hypothesis that the kisspeptin system plays 

a mediating role in the environmental-HPG axis. The role of kisspeptin as a mediator between external and 

internal cues may be a significant step forward in understanding the effect of global environmental changes and 

endocrine disruptors on the reproductive system of marine vertebrates. Additionally, kisspeptin opens an 

intriguing avenue in efforts to develop an improved new tool to manipulate reproduction of marine vertebrates or 

as a therapeutic substance, via hormonal induction or gene therapy.  
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Responding to the rapidly declining abundance and harvests of the blue crab in the Chesapeake Bay, a 

multidisciplinary program was developed to (1) study the basic biology and life cycle of the blue crab, (2) 

develop hatchery and nursery technologies for mass production of blue crab juveniles, and (3) assess the 

potential of using hatchery juveniles to enhance the blue crab breeding stocks and, in turn, Bay-wide abundance 

and harvests.  

 

Understanding the environmental regulation of the reproductive cycle resulted in full photo-thermal control of 

the timing of ovulation and hatching of wild-caught inseminated females. As a result, in the Center of Marine 

Biotechnology (COMB), we are able to obtain crab larvae year round. Mass production of crab juveniles was 

accomplished as follows: (1) Intensive larval rearing (100 larvae/liter), utilizing microalgae species of high 

nutritional value and omega-3 enriched rotifers and Artemia nauplii, resulted in up to 80% survival from hatch 

to Z8 larvae in three weeks.(2) Z8 larvae were collected prior to metamorphosis, then restocked at lower density 

(10/liter) and reared to C3-C4 stage (mean carapace width of 8-12 mm) resulted in up to 35% survival  at 3 

weeks. Stocking at lower densities results in higher survival rates. (3) After being sorted, juveniles were stocked 

in large ponds at densities of 300-500 ind/m
3
 and harvested after 2 weeks as releasable size crabs (C6, about 20 

mm carapace width). Survival rate at this point was 50-90%, depending on stocking density, pond configuration 

and more. The main issue during the last weeks of culturing is cannibalism. Reducing cannibalism is achieved 

by several methods: providing shelter substrate, ample quantities of food, continuous feeding and size grading. 

During 2002 - 2008, approximately 800,000 hatchery-reared juveniles were experimentally released into nursery 

habitats of the Chesapeake, both in upper and lower Bay waters.  

 

 

 

 

 

 

 

 

 

 

 

Total released:       815,000 

Total produced:      1,320,000 
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Alginate is a linear polysaccharide comprising β-1,4-D-mannuronate (M) and α-1,4-D-glucuronate (G), and 

their composition ratio determines properties such as gelation and rigidity. Alginate prepared from brown algae, 

Macrosystis sp. and Laminaria sp., is utilized for food processing, pharmaceuticals, and industrial materials.  

Some physiological functions have also been reported on oligosaccharides from alginate.  Not only brown 

algae but also some kinds of bacteria have an alginate biosynthesis system.  It is well known that alginate is 

used as biofilm in such bacteria.   

A gene encoding alginate lyase-like protein (NitAly) was found on the genomic sequence of Nitratiruptor sp., 

which was isolated from a hydrothermal system [1,2], and its gene was cloned in this study. 

Recombinant NitAly (rNitAly) produced in Escherichia coli BL21(DE3) using cold-shock expression system.  

rNitAly digested alginate with β-elimination mechanism, and poly(M) was a most preferable substrate.  Lyase 

activity of rNitAly was significantly increased dependent on the concentration of NaCl, and was fully activated 

in the presence of 0.8-1.4 M NaCl.  Optimum temperature and pH was determined as 70
o
C and 4.8, 

respectively, and it is noted that there was almost no activity at neutral pH or above. 

In the presence of 5 mM dithiothreitol, heat stability of rNitAly was weakened while optimum temperature of 

that was not changed.  A single point mutation, Cys27Ala or Cys27Gly of NitAly, have also resulted in a 

similar shift of its heat stability.  Since there are only two cysteines in NitAly mature form, in addition, 

homology modeling of NitAly suggested that these residues were closely positioned; we concluded that the 

disulfide bond between Cys27 and Cys259 is responsible for NitAly heat stability. 
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 Molt is the necessary shedding process for somatic growth and reproduction in animals belonging to the 

phylum Arthropod.  The blue crab, Callinectes sapidus, undergoes 27-29 molts from hatching to adult.  The 

pubertal molt of females is considered as the terminal and partial metamorphic molt [1].  Molting process is 

under positive and negative controls of ecdysteroids (molting hormone, Ecds) and neuropeptide hormones 

[molt-inhibiting hormone (MIH) and crustacean hyperglycemic hormone (CHH)], respectively [2].  Insect 

studies have demonstrated that 20-OH-ecdysone (20HE) exerts its signal through a heterodimer complex of 

nuclear receptor named ecdysone receptor (EcR) and its partner, retinoid X receptor (RXR) [3].  Upon binding 

to 20HE, EcR-RXR up-regulates ecdysoteroid responsive genes including its receptors.  We have determined 

the ecdysteroid profile in the hemolymph of C. sapidus during the molt cycle and found that ponasterone A and 

20HE are active ecdysones during premolt [4].  In order to understand differential regulations of Ecds in 

prepubertal and pubertal molts of female C. sapidus, the full length of cDNAs of EcR and RXR have been 

isolated from the eyestalk ganglia, Y-organ and spermatheca using PCR cloning with degenerate primers and 5‘ 

and 3‘ RACE.  Putative protein structures of C. sapidus EcR and RXR are similar to those found in insects and 

other crustacean species and consist of five functional domains; activation function-1 and -2, DNA binding 

domain, hinge region, and ligand-binding domain.  Further analyses of sequence and expression profile in 

various tissues revealed that C. sapidus has the structural isoforms of EcR and one RXR form.  We are 

currently investigating the expression patterns of EcR and RXR in eyestalk ganglia using qPCR analysis, 

particularly in relation to the levels of regulatory hormones (Ecds, MIH and CHH) during the pubertal molt. .  
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ABSTRACT 

Purpose of study: Pufferfish usually contain tetrodotoxin (TTX) in their visceral parts. Some species are known 

to be toxic even in muscle tissues and thus prohibited for their distribution to markets. There are closely related 

pufferfish species, where some are toxic and the others nontoxic in muscle tissues. Typical examples are 

Lagocephalus species, where green toadfish Lagocephalus lunaris is toxic and black-backed toadfish L. gloveri 

and white-backed toadfish L. wheeleri nontoxic in muscle tissues. Furthermore, Lagocephalus species muscle 

has been frequently used as materials for seafood and sometimes distributed to the markets as non-toxic filefish 

products by mistake. Therefore, identification of pufferfish species is an important issue for the pufferfish 

industry [1]. It is, however, difficult to identify fish species by external appearance for processed foods. In this 

regard, species identification has been developed by using DNA analysis. DNA chips also known as DNA 

microarrays or DNA macroarrays, are thought to be promising in the coming years, because they have the 

potential to simultaneously identify hundreds or thousands of species [2]. The objective of this study was to 

examine whether the DNA macroarray analysis is effective for identification of pufferfish and filefish species 

currently used as materials for processed foods. 

 

Materials and Methods: Pufferfish species examined were non-toxic L. gloveri and L. wheeleri, as well as a 

toxic L. lunaris. Filefish species examined were thread-sail filefish Stephanolepis cirrhifer, black scraper 

Thamnaconus modestus and unicorn leatherjacket filefish Aluterus monoceros.  In addition, torafugu Takifugu 

rubripes that is one of the commercially most important fish in Japan was examined. Digoxigenin (DIG)-labeled 

DNA probes were synthesized by using PCR DIG Probe Synthesis Kit (Roche Diagnostics, Mannheim, 

Germany) and oligonucleotide primers dot_15619-F and dot_16069-R. The extraction was performed using the 

manufacturer‘s instructions. PCR products of each species were subcloned into pGEM-T Easy vector (Promega 

Madison, WI, USA). Recombinant plasmids carrying DNA fragments of about 1,000 bp encoded by the D-loop 

region were purified, denatured, and applied to nylon membranes. After hybridization, hybrids were detected by 

a CDP-Star, a ready-to-use kit (Roche), according to the supplier‘s instructions.  

 

Results and Conclusions: PCR amplified DIG-labeled probes with expected sizes from all samples. Four 

pufferfish species including torafugu and related three filefish species gave highly specific signals. These results 

demonstrate that species identification is possible by the DNA macroarray analysis. In the case of pufferfish, 

mailto:amisako@mail.ecc.u-tokyo.ac.jp


 309 

there are many closely related species and they often form interspecies hybrid in natural environments. 

Therefore, it is necessary to investigate whether or not the present method is applicable to other pufferfish 

species. In this regard, it is worth trying to adopt internal transcribed spacer (ITS) regions of genomic DNA, 

which are known to have high species-specific variations. 
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ABSTRACT: Previous analysis of the immune gene repertoire of amphioxus identified an extraordinary TLR 

signaling network. Further functional characterizations demonstrated that bbtMyD88 can be utilized by the 

V-type TLRs, leading to the activation of NF-κB. The common ancestor of vertebrate TRIF and TRAM, 

bbtTICAM specifically activates NF-κB but not induces the production of IFN-βin a MyD88 independent 

manner, indicating that the MyD88 independent pathway has partially been established at the basal chordate 

stage. Then, both of the bbtMyD88 and bbtTICAM mediated pathways could be negatively regulated by 

bbtSARM via direct targeting of bbtTRAF6, which is conserved in activating the NF-κB pathway for 

anti-bacterial defense. In addition, activities of bbtTRAF6 could be negatively regulated by bbtTRAF2, 

indicating a new homotypical regulation mechanism. In all, amphioxus TLR system is conserved in the 

MyD88-TRAF6 pathway as a basic evolutionary one, but diverged by the regulation mechanisms depending on 

expanded adaptors. 
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Stable polymorphisms are a challenge for evolutionary biology because they seem to defy the concept of 

adaptation, especially when they engender drastically different phenotypes. A prominent example is male body 

size and the resulting behavioral diversity in some species of platyfish and swordtails of the genus Xiphophorus. 

A single Mendelian locus (P) is responsible for the observed polymorphisms. P determines the onset of sexual 

maturity of males and results, due to the fact that males stop to grow after reaching puberty, in a marked size 

polymorphism. Strikingly the different male size classes show pronounced differences in behavior (e. g 

courtship vs. sneak mating behavior) and females prefer large over small males. 

 

We show that a polymorphism of the melanocortin receptor 4 (mc4r) comprising functional and non-signal 

transducing versions and the copy number variation of mc4r genes on the Y-chromosome underlie the 

polymorphism of the P-locus. Non-functional copies of mc4r that are only present in some males act as 

dominant negative mutations and delay the onset of puberty leading to the large phenotype. Copy number 

variation, as a regulating mechanism, makes the system extremely flexible and is responsible for the large 

variety of phenotypes found in the field. 

 

Our analysis shows that a single gene polymorphism is linked to complex phenotype polymorphisms and 

explains the molecular mechanisms maintaining phenotypic variation. As mc4r is a critical component of the 

hypothalamus-pituitary axis involved in regulation of body weight and appetite, a novel link between the 

physiological system controlling energy balance and the regulation of reproduction becomes apparent. 
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Abstract: Bactericidal permeability increasing proteins (BPIs) are important antimicrobial peptides (AMPs) that 

have both antibacterial and neutralizing activity [1-2]. However, the molecular characterization of BPI in 

invertebrate is largely unknown. In the present study, one novel homologue (named CgBPI2) was cloned from 

homecyte cDNA of C. gigas based on EST-facilitated RACE. The complete cDNA of CgBPI2 included an ORF 

of 1440 bp, a 49 bp 5‘untranslated region (UTR) and a 166 bp 3‘UTR. It shares the highest sequence identity 

with Cg-BPI (named CgBPI1) found previously [3]. The ORF encoded a putative protein of 479 amino acids 

with a predicted 22 aa hydrophobic signal peptide. The phylogenetic analysis reveals that one gene duplication 

event may result in the emergence of two homologues of BPI in oyster, which probably occurred after the 

gastropod-bivalve divergence. Furthermore, molecular modeling were predicted by Phyre [4] with human BPI 

[5] as template and results showed that both Cg-BPIs are similar to a highly extended boomerang like shape of 

human BPI, which consists of the N- and C- terminal barrel and a central β-sheet. Comparison of the 

electrostatic surface potentials reveals that the two Cg-BPIs have a concentration of positive charges at the tip of 

the N-terminal barrel, and surfaces of Cg-BPI2 has more intense positive charge than human BPI and Cg-BPI1, 

especially in the c-terminal barrel and opening of lipid-binding pockets. The tissue distribution and expression 

profile in response to bacterial challenge were also examined by realtime PCR, indicating that both are involved 

in immune defense against invasion of potential pathogens. Altogether, these results indicate that gene 

duplication of AMPs is effective pathway to enhance the immune defense during the evolution of invertebrates. 
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Abstract The marine environment is a rich source of bioactive small peptide. The toxic marine creatures could 

produce a large number of small toxic neuropeptides consisted several intra-molecular disulfide bridges. The 

neuropeptides from ocean surprise researchers with their abilities to discriminate different subtypes of their 

molecular targets or ion channels, which makes them not only effective tools for neuroscience research but also 

promising molecular model of drug design or therapeutic agent. The representative neuropeptides are sea 

anemone toxins, conotoxins, sea snake toxins, jellyfish toxins, venomous fish toxins and stingrays toxins. More 

than 200 genes encoding novel conotoxins, sea anemone toxins and sea snake toxins are identified in our lab 

using the methods of genomics and molecular cloning. About 20 marine toxins are produced by gene 

engineering technology and chemical synthesis. Conotoxin lt14a and sea has central analgesic actibities by 

inhibit neuronal nAChRs. Sea nemone toxin hk2a could enhance the contractile force of SD rats‘ atria muscle by 

targeting on sodium channel. Cnotoxin lt3a, lt6a, lt7c and lt5d target on different subtype of sodium channels 

with different specificity and affinity. All these progresses may play a significant role to reveal the 

structure-functional relationship and the potential use in the neuroscience research and drug design. 

Key words: Marine creature, peptide, neurotoxin，neuroscience, drug design 
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Abstract: Genetically modified (GM) fish with desirable features have been established in aquaculture [1-3]. 

However, commercially available GM fish are restricted because of global concerns over the incomplete 

assessments of food safety and ecological impact. The ecological impact concerns include gene flow and escape 

of the GM fish, which may cause extinction of wild natural fish stocks. Infertility control is a core technology 

for overcoming this obstacle. Although polyploidy technology, GnRH specific antisense RNA against GnRH 

gene expression have been used to cause infertility in fish, these approaches are not 100% reliable and are not 

heritable [4, 5]. In the present study, zebrafish was used as a model to establish an inducible platform of 

infertility control in GM fish. Nitroreductase, which converts metronidazole (Mtz) substrate into cytotoxin, was 

fused with EGFP and expressed specifically in oocytes by a zona pellucida promoter. Through consecutive 

immersion of Mtz from 28 to 42 days posthatching, oocyte-specific EGFP expression was eliminated, and 

atrophy of the gonads was detected by anatomical analysis. These findings reveal that oocyte-specific 

nitroreductase- mediated catalysis of Mtz blocks oogenesis and leads to infertility. These results show that 

oocyte-specific nitroreductase-mediated catalysis of Mtz can cause reliable infertility in zebrafish and could 

potentially be used as a model for other aquaculture fish species. 

References:  

[1] Chen, T.T., Kight, K., Lin, C.M., Powers, D.A., Hayat M., Chatakondi, N., Ramboux, A.C., Duncan, P.L. and 

Dunham, R.A. 1993. Expression and inheritance of RSVLTR-rtGH1 complementary DNA in the transgenic 

common carp, Cyprinus carpio. Mol. Mar. Bio. Biotechnol. 2:88-95. 

[2] Devlin, R.H., Byatt, J.C., McLean, E., Yesaki, T.Y., Krivi, G.G., Jaworski, E.G., Clarke, W.C. and Donaldson, 

E.M. 1994. Bovine placental lactogen is a potent stimulator of growth and displays strong binding to a hepatic 

receptor sites of coho salmon. Gen. Comp. Endocrinol. 95:31-41. 

[3] Rahman, M.A., Mak, R., Ayad, H., Smith, A. and Maclean, N. 1998. Expression of a novel piscine growth 

hormone gene results in growth enhancement in transgenic tilapia (Orechromis niloticus). Transgenic Res. 

7:357-369 

[4] Razak, S.A., Hwang, G.L., Rahman, M.A. and Maclean, N. 1999. Growth performance and gonadal 

development of growth enhanced transgenic tilapia Oreochromis niloticus (L.) Following heat-shock-induced 

triploidy. Mar. Biotechnol. 1:533-544. 

[5] Hu, W., Li, S., Tang, B., Wang, Y., Lin, H., Liu, X., Zou, J. and Zhu, Z. 2007. Antisense for 

gonadotropin-releasing hormone reduces gonadotropin synthesis and gonadal development in transgenic 

common carp (Cyprinus carpio). Aquaculture 271:498–506.     

   

 

 

 



 315 

E0327 

Construction of BAC Libraries and Exploitation of genomic resources in marine 

flatfishes 

 

Song-Lin Chen
1
, Chang-Wei Shao

1
, Zhen-Xia Sha

1
, Jing-Feng Yang

1
, Na Wang

1
, Yong-Sheng 

Tian
1
, Xiao-Lin Liao

1
, Xiao-Li Dong

1
, Wen-Jing Fu

2
, Quan-Fei Huang

2
, Xiao-Li Wang

2
, Bo Li

2
, 

Na An
2
, Jun Wang

2
 

 
1
 Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, 106 Nanjing Road, Qingdao 

266071, China 
2 
Beijing Genomics Institute at Shenzhen, Shenzhen 518083, China 

 

 

Japanese flounder (Paralichthys olivauceus) and half-smooth tongue sole (Cynoglossus semilaevis) are 

important cultured marine species in China. Two BAC libraries with large, high-quality inserts and deep 

coverage, were constructed in the BamHI and HindIII sites, of the vector pECBAC1. The two libraries contain a 

total of 55,296 BAC clones arrayed in 144 384-well microtiter plates and correspond to 13.8 haploid genome 

equivalents. The combined libraries have a greater than 99% probability of containing any single-copy sequence. 

Screening high-density arrays of the libraries with probes for female-specific markers and sex-related genes 

generated between 4-46 primary positive clones per probe. In order to clone and identify growth, 

disease-resistance and sex-related genes, genome sequencing for the flatfish was initiated. A whole-genome 

shotgun sequencing strategy and Illumina Genome Analyser sequencing technology were used. DNA was 

extracted from the peripheral venous blood and muscles. 18 paired-end sequencing libraries were constructed 

with insert sizes of about 180 base pairs (bp), 500 bp, 800bp, 2 kb, 5 kb, 10 kb and 20kb were constructed. In 

total, we generated more than 40 Gb of usable sequence which is equal to 92-fold coverage of the whole 

male-genome. Assembling and bioinformatics analysis of the genomic sequences are on going.  
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Purpose of study: To establish novel fluorescent ornamental fish, we isolated fluorescent protein cDNAs from 

Taiwan Acropora corals and characterized a novel zebrafish muscle-specific CKMb 2.4kb promoter/enhancer in 

transgenic zebrafish. Methods: Transgenic zebrafish were established by Tol2 transposon-mediated transgenesis 

[1]. Results and Conclusions: In this study, we firstly used well-characterized zebrafish myosin-light chain 2 

(Mylz2) 2kb promoter [2] to evaluate strength and color of fluorescent proteins from Taiwan corals in transgenic 

zebrafish and verified two Taiwan Acropora coral fluorescent protein cDNAs, one pink and one cyan, suitable 

for ornamental purpose. Two muscle-type creatine kinase genes, named as CKMa and CKMb, were identified in 

zebrafish due to genome duplication during teleost evolution. We characterized the novel zebrafish CKMb gene 

2.4kb promoter/enhancer composed of 1.2kb promoter, 69 bp exon 1, 1072 bp intron 1 and 20 bp exon 2 ahead 

of translation initiation ATG could specifically and strongly drive Taiwan coral fluorescent protein expression in 

the skeletal and cardiac muscles of transgenic zebrafish lines. The CKMb 251 bp (-182/+69) proximal promoter 

with one MAZ and one myogenin binding site still maintains its muscle activity and specificity. Deletion of 

MEF2 binding sites in -448/-302 and MAZ, myogenin binding sites in -182/-158 of promoter resulted in 

decrease of the promoter activities whereas negative regulatory element was found in -302/-182 of zebrafish 

CKMb promoter. Furthermore, zebrafish CKMb gene 1 kb intron 1 including a 335 bp enhancer element with 

five MEF2 and one MyoD predicted binding sites was verified to be an enhancer stronger than proximal region 

(-1202/-183) of promoter. This novel zebrafish CKMb muscle-specific promoter/enhancer can be applied in not 

only ornamental but also bioreactor and functional gene studies of skeletal and cardiac muscles. 
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Abstract:  

Zona pellucida proteins form the extracellular matrix surrounding the oocytes that plays important roles in egg 

protection, fertilization and early embryo development[1]. It has been shown that ZPs evolve rapidly 

predominantly driven by sexual related selection forces[2-4]. In addition, ecological divergence was also 

proposed as factors promote rapid diversification of eggshell proteins in the oviparous fluitflies[5]. Evolving 

along with the dramatic geoclimatic shift occurred in the Southern Ocean during the past ~30 million years, the 

perciform suborder notothenioidei has evolved as dominant fish taxa highly endemic to the extremely cold and 

freezing environment[6]. However how their reproductive related genes adapted to the extreme thermal 

conditions has not been studied. We comparatively analyzed the ZP genes from various Antarctic and 

non-Antarctic notothenioid species, and found: 1. ZPs form an exceptionally large gene family and are 

extensively duplicated in the cold-adapted Antarctic species, 2, ZPC5 and ZPC2 in the cold-adapted Antarctic 

species undergo rapid diversification driven by strong positive selection. We conclude that within the 

notothenioid fishes, the ZP gene copy number is correlated reversely to the environmental temperatures the 

fishes inhabiting, and the duplicated genes may facilitate the speciation of the notothenioids in the cold 

environment. Therefore, we provided a possible molecular link between environmental adaptation and 

speciation.    
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Figure A. The ratio of expansion of 7 zona pellucida genes (ZPC5, ZPAX1, ZPC1, ZPC2, ZPC3, ZPCB, 

ZPAX2) in Antarctic notothenioids in relative to non-Antarctic notothenioids. The species Bv, Em are all 

non-Antarctic, while De, Na are sub-Antarctic species which may have an Antarctic origin but secondary 

distributed to now nonfrozen habitats. A correlation between the habitat temperature with the ratios of expansion 

are seen. B. The relative gene numbers (unigene) and their expression levels calculated from liver and ovary 

transcriptomes where these genes are normally expressed in D. mawsoni. A clear correlation between the 

number of gene copies and the expression levels are evident, suggesting a gene dosage compensation in the cold 

environment.  

Table 1. Positive Selection Analysis of ZP Coding Sequences Using PAML Branch-Site Model A and 

Likelihood Ratio Tests（LRTs） 

 

 

 

 

 

 

 

**: PP>0.99 

 

 

 

                               Parameters                                         lnL       2△lnL (LRT)               BEB results(with PP>0.90)
             (ω1 =1, 0< ω0 <1,ω2 to be estimated)                                          (df=1)                                codon(aa)

    ZPA    p0=0.75, ω0=0.14,p1=0.18,p2=0.07, ω2=6.41          -3140.01     2.6(p=0.1069)

          
    ZPC1  p0=0.75, ω0=0.16,p1=0.25,p2=0.00, ω2=Infininity  -4101.05          0(p=1)

          
    ZPC2  p0=0.61, ω0=0.23,p1=0.25,p2=0.14, ω2=10.32        -3861.27   17.54(p=0.0000)         24(H),  28(N),63(H)**,75(R), 93(P),99(V),199(P)

          
    ZPC5  p0=0.62, ω0=0.15,p1=0.30,p2=0.08, ω2=6.05          -8142.19      7.3(p=0.0069)                              419(R),  442(R)
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Abstract: The diversity of sulfate-reducing bacteria in marine aquaculture sediment was investigated by PCR 

DGGE technique. In the experiment, species-specific primers were used and GC-chain primers were synthesized 

for DGGE analysis. The PCR DGGE detection technique was established for such bacteria. DNA from 

sulfate-reducing bacteria was extracted and target sequence was amplified with related primers by PCR DGGE. 

Then sequencing and phylogenetic analysis was performed to get the information of sulfate-reducing bacteria. 

The results showed that there was obvious difference in richness between farming area and the control area with 

the similar diversity. In addition, it was found that the diversity of sulfate-reducing bacteria changed with the 

seasons alternating.  
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Abstract: A simian virus 40 large T antigen (SV40 T) gene-carrying pantropic retroviral vector was constructed, 

in which the SV40 T gene is expressed from Moloney murine leukemia virus (MoMLV) promoter. Using this 

gene delivery system, we achieved the transfer and expression of SV40 T gene in cultured lymphoid cells from 

Oka organ of peneaid shrimp, Penaeus chinensis. Data confirmed the presence of transferred SV40 T gene and 

stable expression of the gene mRNA and protein product in transduced cells. These cells showed a higher 

growth rate and a longer replication life-span compared with their untransduced counterparts. The results 

demonstrated the pantropic retrovirus-based oncogene delivery system is a potential tool to generate 

immortalized cell lines from shrimp. 
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Abstract 

Interferon regulatory factor (IRF) 7 in mammals is known to be a key player in regulating the type Ⅰ 

interferon (IFN) response to viral infection as a transcription activator of IFNs and IFN-stimulated genes (ISGs). 

In this study, a full-length cDNA of Japanese flounder, Paralichthys olivaceus, (Po)IRF-7 (GU017419) was 

cloned and characterized. PoIRF-7 is 2032 bp in length, with an open reading frame (ORF) of 1293 bp that 

encodes 430 amino acid residues.The putative amino acid sequence shows the highest homology to fish IRF-7 

with 51.5-76.8% identity and possesses a DNA-binding domain (DBD), an IRF association domain (IAD) and a 

serine-rich domain of vertebrate IRF-7. In addition, the tryptophan cluster of PoIRF-7 DBD consists of only 

four tryptophans, which is a characteristic unique to all fish IRF-7 members. The PoIRF-7 was expressed 

constitutively in all tested tissues of healthy flounder, with high levels in intestine, gill and kidney, and weekly 

expressed in FG9307 cells, a flounder gill epithelial cell line. Using a luciferase assay, PoIRF-7 was proved to 

be capable of activating fish IFN-Ⅰpromoter in FG9307 cells. A quantitative real time PCR assay was 

employed to monitor the gene expression of PoIRF-7 and Mx in FG9307 cells and flounder head kidney and gill. 

Both genes were up-regulated by polyinosinic:polycytidylic acid (poly I:C) and lymphocystis disease virus 

(LCDV) though to a much lesser extent in FG9307 cells. Further, their transcription kinetics were similar in fish 

organs but different in FG9307 cells. These data provide insights into the function of PoIRF-7 and imply that the 

PoIRF-7-related signalling pathways in antiviral response are different between FG9307 cells and live 

flounders.. 
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Adiponectin is an abundantly secreted adipokine in adipose tissue in mammals, which has significant 

antidiabetic and antiatherogenic effects. In addition, adiponectin plays central roles in the regulation of glucose 

and lipid metabolism. The biological function of adiponectin is mediated by at least two putative receptors 

(AdipoR1 and AdipoR2, T-cadherin is thought to be the third one, but it's still controversial). Although both 

receptors were identified in mammals, there are few researches about the adiponectin and it's receptors in teleost 

fish. In the present study, using RT-PCR and RACE method, the full-length cDNAs of AdipoR1 and AdipoR2 

were both cloned from adult grouper liver. The open reading frames (ORF) of AdipoR1 and AdipoR2 were 

found to be 1131bp and 936bp in length respectively, encoding a protein of 376 and 311amino acids respectively. 

They are both predicted to be seven transmembrane proteins. Grouper AdipoR1 and AdipoR2 showed high 

homologies with other teleostean and mammalian species (more than 90%). Phylogenetic analysis suggests that 

grouper AdipoR1 and AdipoR2 are orthologs of tetrapod AdipoR1 and AdipoR2 respectively. Semi-quantitative 

RT-PCR shows that both AdipoR1 and AdipoR2 mRNA were widely expressed. In the brain, Both AdipoR1 and 

AdipoR2 was observed in telencephalon, diencephalon, cerebellum, medulla and hypothalamus. In the 

peripheral tissues, AdipoR1 and AdipoR2 mRNA were co-expressed inclulding liver, adipose tissue, heart, gill 

filament and kidney. Our study provide a molecular basis to understand the potent function of 

adiponectin/AdipoR system in orange-spotted grouper.  
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Abstract 

Antimicrobial peptides (AMPs) are important mediators in the primary host defense system against microbial 

invasion. In the present study, a big defensis was identified from Venerupis philippinarum haemocytes (denoted 

as VpBD) by cDNA library and RACE approaches. The complete sequence of VpBD cDNA contained a 5‘ 

untranslated region (UTR) of 126 bp, a 3‘ UTR of 229 bp with a canonical polyA tail. An open reading frame 

(ORF) of 285 bp encoded a polypeptide of 94 amino acids. The deduce amino acid of VpBD has been postulated 

to shared the common features of big defensis including disulfide array organization, helix structure and a net 

positive charge, indicating that VpBD should be a new member of big defensis.. The temporal expression of 

VpBD in haemocytes after Vibrio anguillarum challenge was recorded by quantitative real-time RT-PCR. 

During the first 24 hr after pathogen challenge, the expression level of VpBD mRNA was obviously 

up-regulated and reached 7.4-fold increase compared with that in the control group. After that, the expression 

level slightly down-regulated from 24 hr to 96 hr, and the lowest expression level was detected at 96 hr 

post-infection, which was 3.9-fold increase compared with that in the control group. The coding sequence of the 

VpBD mature peptide was cloned and expressed in Escherichia coli BL21(DE3)-pLysS to further elucidate its 

biological functions. The purified recombinant product showed inhibitory activity against all tested 

Gram-positive and Gram-negative bacteria. The highest activity was found against Staphyloccocus aureus and 

Pseudomonas putida with the MIC of 3.3μM. All these results indicated that VpBD was involved in the clams 

immune response against microbe infection and contributed to the clearance of bacterial pathogens. 

Key words: Venerupis philippinarum; Big defensin, Vibrio anguillarum, Recombinant protein, MIC 
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The American monkfish (Lophius americanus) supports one of the most lucrative fin fisheries in the northwest 

Atlantic Ocean. Despite a paucity of life history, genetic or behavioral data, monkfish management in the US 

divides the species range into Northern and Southern Management Areas (NMA and SMA). However, little is 

known of stock structure, an understanding of which is critically important to population assessment. The 

purpose of this study was to elucidate genetic differences between the two monkfish management areas. 

Monkfish were collected throughout the year from Cape Cod to Cape Hatteras during the NOAA Living Marine 

Resources Cooperative Science Center research cruise, NEFSC Cooperative Monkfish and annual trawl survey. 

Preliminary studies revealed three distinct genetic clades (L.a. I, L.a. II, and L.a. III) that were spatially 

distributed and were not associated with management areas. Eukaryotic primers were designed to universally 

determine PCR reliability and verification of whether outliers observed were blackfin monkfish (Lophius 

gastrophysus). Fin clips and liver samples of additional fish were taken and preserved in RNAlater for further 

mitochondrial DNA analysis.  
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Abstract 

Two cDNAs (GU017417, GU017418) with different 3‘-untranslated region (UTR) of an IRF-3 were cloned 

from head kidney of Japanese flounder, Paralichthys olivaceus, by reverse transcription polymerase chain 

reaction (RT-PCR) and rapid amplification of cDNA ends (RACE) methods. Sequence analysis suggests that 

they were generated by alternative polyadenylation. The predicted protein consists of 467 amino acid residues 

which shares a highest identity of 43-68% to fish IRF-3 and possesses a DNA-binding domain (DBD), an IRF 

association domain (IAD) and a serine-rich domain (SRD) of vertebrate IRF-3. The  presence of these domains 

along with phylogenetic analysis places it into the IRF-3 group of the IRF-3 subfamily. RT-PCR analysis 

revealed that flounder IRF-3 was expressed constitutively in a limited tissue types including spleen, kidney, 

head kidney, heart, gill, intestine and liver with the highest level in spleen. A quantitative real time PCR assay 

was employed to monitor expression of IRF-3 and Mx in flounder head kidney, spleen, gill and liver. Both genes 

were up-regulated by polyinosinic:polycytidylic acid (poly I:C) and lymphocystis disease virus (LCDV) with an 

earlier increase of transcription level observed for IRF-3. These findings reveal that both spatial expression 

pattern and transcriptional modulation fashion of flounder IRF-3 are different from those of mammalian 

orthologues which are ubiquitously expressed in most cells and not modulated at the transcriptional level.  

 

Keywords: IRF-3; Paralichthys olivaceus; tissue distribution; inducible expression  
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Abstract 

Novel high-throughput deep sequencing technology was used to investigate the transcriptome of large yellow 

croaker infected with A. hydrophila, a common bacterium present in aquatic habitats.  This computational 

analysis identified 8,260 genes involved in a diversity of biological functions, including immunity. Furthermore, 

a comparative analysis of the expression profile in fish infected with A. hydrophila or left untreated was 

conducted.  This analysis produced 3,010 differentially expressed genes of which 1,679 and 1,331 were 

upregulated and downregulated, respectively, in response to bacterial infection.  The Gene Ontology and 

GENMAPP databases were used to classify these genes. Dramatic differences were observed in genes involved 

in inflammatory response, suggesting that this process plays an important role in the early stages of infection.  

A. hydrophila infection affected the gene expression of many components of signaling cascades, including the 

Toll-like receptor, JAK-STAT, and MAPK pathways. Interestingly, genes encoding factors involved in T cell 

receptor (TCR) signaling were also revealed to be regulated by infection in these fish, suggesting that TCR 

signaling was suppressed at this early period. These results revealed changes of multiple signaling pathways 

involved in immunity during A. hydrophila infection, which will facilitate our comprehensive understanding of 

the mechanisms involved in the immune response to bacterial infection in large yellow croaker.  
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Abstract 

Toll-like receptor 3 is an important pattern recognition molecule, which plays an essential role in innate immune 

response[1]. It is the LRRs domain that can identify double-stranded RNA, bacterial RNA, and even the 

mitochondrial RNA and the mRNA released from necrotic cells. The most commonly used material to induce 

TLR3 is a double-stranded RNA analogue poly I: C. Previous studies have shown that after stimulation, TLR3 

can recruit the adapter molecule MyD88 through its intracellular TIR domain to regulate the downstream 

signaling pathways, and cause the secretion of some cytokines such as IL-6, IL-8, TNFα [1,2]. 

We gained a TLR3 segment from the transcriptome analysis of the spleen tissue in large yellow croaker after 

stimulation with poly I:C, and got the full length of TLR3 by 5‘ and 3‘ RACE techniques. Large yellow croaker 

TLR3 (LycTLR3) cDNA is 3528 nucleotides long, including a 5‘ non-coding region of 572bp, a 3‘ non-coding 

region of 196bp, and an ORF of 2760bp, which encodes 919 amino acids. Alignment of the sequence in NCBI 

showed that TLR3 in large yellow croaker and TLR3 in Takifugu rubripes share the highest similarity, up to 

71%. 

As shown above, LycTLR3 showes typical TLR3 structure, which includes two transmembrane domains (in 

blue), 17 LRRs and a typical TIR intracellular domain.  

We will study the tissue distribution and expression regulation of TLR3 in large yellow croaker and the 

differences between it and TLR3 in some other species. Its function in the immune system of large yellow 

croaker will be further tested in vitro and in vivo. 
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In the present study, fishes of South China Sea were employed to test the efficacy of species identification by 

DNA barcode. A 652 bp DNA region near 5‘ end of the mitochondrial cytochrome oxidase subunit I gene (COI) 

was sequenced, and 625 bidirectional sequences (all >500bp) were generated. The fishes were morphologically 

identified as belonging to 217 species, most of which were represented by multiple individuals (5 on average). 

Average Kimura two-parameter (K2P) genetic distances were calculated for specimens within species (0.195%), 

genus (14.034%), family (19.745%), order (23.811%) and class (24.878%). Except that overlaps between 

intraspecific genetic variations and interspecific divergences were observed within the genus Pampus due to the 

introgressive hybridization, all other COI sequences clustered into monophyletic species groups in 

Neighbour-joining (NJ) phylogram. As a result, the intraspecific genetic variations were greatly lower than those 

between species. Therefore, an assumed threshold of the intraspecific genetic divergence is helpful to expedite 

discovering new marine species.  
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The stress response is subserved by the stress system, which is located both in the central nervous system and 

the periphery. Appropriate responsiveness of the stress system to stressors is a crucial prerequisite for a sense of 

well-being, adequate performance, and positive social interactions. Recent studies have revealed that 

glucocorticoids and its regulatory system (stress related system) are involved in every physiological, cellular, 

and molecular network such as adaptive response, appetite regulation, stress response, inflammatory reaction, 

process of sleep and cardiovascular regulation. This paper will review study on hypothalamic-pituitary and the 

caudal neurosecretory system and emphasize the importance of examining the central and peripheral roles of 

these systems in more detail. 
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Antarctic marine diatoms grow well under extremely low temperature and unique polar sea environmental 

condition and these diatoms are responsible for a significant part of Antarctic photosynthesis. Their successful 

growth may due to the production of macromolecules that have ability to act as cryoprotectants. An antifreeze 

protein is one of a these molecules. The antifreeze protein (AFP) has thermal hysteresis activity and to have the 

ability to bind an ice crystals and have ice recrystallization activity. The antifreeze protein gene (Cn-AFP) from 

the Antarctic marine diatom, Chaetoceros neogracile was cloned and characterized. The full-length Cn-AFP 

cDNA contained an open reading frame of 849 bp and the deduced 282 amino acid peptide chain encodes a 29.2 

kDa protein, which includes a signal peptide of 30 amino acids at the N terminus. The Cn-AFP showed a 

significant homology with the AFPs or IBPs from other psychrophilic organisms. The IBP from the sea ice 

diatom, N. glaciei showed the highest identity (57.2%) with the Cn-AFP, which also shared a 40.4%, 38.3%, 

47.3% and 39.5%, amino acid sequence identity with the AFPs from F. cylindrus and F. curta (sea ice diatoms), 

T. ishikariensis (snow mold) and Colwellia sp. (Antarctic sea ice bacteria), respectively. Both the Cn-AFP 

coding region with and without the signal sequence were cloned and expressed in Escherichia coli. 

Recombinant Cn-AFPs were exhibited to display antifreeze activities based on measuring the thermal hysteresis 

and modified morphology of single ice crystals. Recombinant mature Cn-AFP showed much higher thermal 

hysteresis activity than that of pre-mature Cn-AFP at the same protein concentration. The ice crystal shape 

changed to an elongated hexagonal shape in the presence of the recombinant mature Cn-AFP, while single ice 

crystal showed a circular disk shape in absence of Cn-AFP. Southern blot reveals that the Cn-AFP was encoded 

by multi-gene family. The Northern blot analysis showed a dramatic increase of Cn-AFP transcripts when the 

cells were placed under freezing, 10℃ thermal stress and high light cultivation for few hours. Multiple roles of 

AFP in Antarctic diatom be discussed. 
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The cultivation of penaeid shrimp is a worldwide economic activity which has the potential to contribute to 

increasing shrimp production. However, penaeid shrimps are susceptible to bacterial and viral diseases, and may 

thus cause significant losses to the aquaculture industry. In view of this, it is imperative to understand the 

immune response of shrimp against pathogens as this could help in devising efficient strategies to control, and 

eventually eradicate, shrimp diseases. At present, a considerable number of research studies on the identification 

and characterization of antimicrobial peptides/proteins (AMPs) in penaeid shrimps. Such research activities will 

contribute to finding solutions to shrimp diseases. AMPs are widespread in animals and plants, involved in their 

innate immunity, and considered as the front liners of host defense against pathogens. In penaeid shrimps, eight 

kinds of AMPs have been found. These are the penaeidins, whey acidic protein (WAP) domain containing 

proteins [crustins and single WAP domain containing peptides (SWD)], antilipopolysaccharide factors (ALFs), 

lysozymes, a C-type lectin, histones, anionic hemocyanins, and peritrophins. In this study, the structures, 

distributions, expression profiles, phylogenetic evolution, and functions of some AMPs are discussed, focusing 

on the WAP-domain containing peptides and ALF in penaeid shrimp.  
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Abstract: Catecholamines are important bidirectional signaling molecules in the neuroendocrine-immune 

regulator network of vertebrate. It has also been found in the nervous and immune tissues of mollusc [1, 2]. In 

the present study, bacteria Vibrio anguillarum challenge resulted in the increased concentration of dopamine, 

norepinephrine and epinephrine in the circulating haemolymph of scallops Chlamys farreri. At the same time, 

the injection of norepinephrine and epinephrine to the adductor muscles led decreased activities of antioxidases 

(superoxide dismutase, catalase) and lysozyme in the circulating haemolymph, as well as depressed expression 

level of their mRNA in the haemocytes of scallops. This negative influence of norepinephrine and epinephrine 

to the immune response of scallops could be suppressed by the injection of antagonist of alpha- and beta- 

adrenergic receptor. Those results collectively suggested that the immune response could activate the 

catecholaminergic neuroendocrine system of scallops, and the released catecholamines had ability to modulate 

the immune defense of scallop against the infection V. anguillarum [3]. Four catecholamines metabolism-related 

genes, phenylalanine hydroxylase (PAH), dopa decarboxylase (DDC), dopamine beta hydroxylase (DBH) and 

monoamine oxidase A (MAOA) had been cloned from the cDNA library of scallop C. farreri. The conserved 

domain was characterized in those genes, and their amino acid sequences shared high similarity with those from 

other animals. The physiological activities of the recombinant protein in Escherichia coli B21 of these 

catecholamines metabolism-related genes were determined, which revealed they possessed the similar abilities 

of catalyzing the catecholamines metabolism with that from other animals [4]. It was worth noting that the 

mRNA transcripts of these enzymes were identified in the haemocytes of scallops, and V. anguillarum challenge 

could promote their mRNA expression level. It indicated that the haemocytes of scallop could release the 

catecholamines by autocrine or paracrine manner to modulate it own immunocompetence [5], and scallops 

might enjoy catecholamines-mediate neuroendocrine-immune regulator network to shift immune function into 

the most optimal configuration depending on the physiological context and help returning the internal 

environment to resting homeostasis.  

 

References 

[1] Voronezhskaya, E.E., L.P. Nezlin, N.A. Odintsova, J. T. Plummer and R. P. Croll, 2008 Neuronal 

development in larval mussel Mytilus trossulus (Mollusca : Bivalvia). Zoomorphology. 127(2): 97-110. 

 

[2] Ottaviani, E., 2004 The mollusc as a suitable model for mammalian immune-neuroendocrine investigations. 

ISJ. 1: 2-4. 

 

[3] Aladaileh, S., S.V. Nair, and D.A. Raftos, 2008 Effects of noradrenaline on immunological activity in 

Sydney rock oysters. Dev Comp Immunol. 32(6): 627-36. 

 

[4] Kvetnansky, R., E.L. Sabban, and M. Palkovits, 2009 Catecholaminergic systems in stress: structural and 



 334 

molecular genetic approaches. Physiol Rev. 89(2): 535-606. 

 

[5] Flierl, M.A., D. Rittirsch, B.A. Nadeau, J. V. Sarma, D. E. Day, A. B. Lentsch, M. S. Huber-Lang and P. A. 

Ward, 2009 Upregulation of phagocyte-derived catecholamines augments the acute inflammatory response. 

PLoS One. 4(2): e4414. 

 

 

Figure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 335 

E0463 

C-TYPE LECTIN IN Chlamys farreri (CFLEC-3) MEDIATES IMMUNE 

RECOGNITION AND OPSONIZATION 

 

Jialong Yang 
a, b

, Lingling Wang
 a
, Limei Qiu

 a
, Huan Zhang

 a
, Linsheng Song

 a 

 
a
 The Key laboratory of Experimental Marine Biology, Institute of Oceanology, Chinese Academy of Sciences, 

Qingdao, China  
b 
Graduate School, Chinese Academy of Sciences, Beijing, China 

 

 

Abstract: C-type lectins are a superfamily of Ca
2+

 dependent carbohydrate-recognition proteins which play 

significant diverse roles in nonself-recognition and clearance of invaders [1-4]. In the present study, a C-type 

lectin (CfLec-3) with three carbohydrate-recognition domains (CRDs) from Zhikong scallop Chlamys farreri 

was selected to investigate its mRNA expression profiles, location, and possible functions in innate immunity. 

The mRNA expression of CfLec-3 in hemocytes was significantly up-regulated (p<0.01) after scallops were 

stimulated by LPS, PGN or β-glucan, but it did not exhibit significant fluctuation after the stimulation of poly I: 

C or PBS. Recombinant proteins of CfLec-3 and its three CRDs (designated as rCfLec-3 and rCRD1-3) were 

prepared, respectively. The PAMPs binding assay using PAMPs microarrays displayed that rCfLec-3 could bind 

LPS, PGN, yeast glucan, β-1, 3-glucan, mannan and CpG ODN, and the broad PAMPs binding ability mainly 

benefited from its CRD1. Immunohistochemistry assay revealed that CfLec-3 was located in hepatopancreas, 

gill, kidney, mantle and muscle of the scallop. In addition, CfLec-3 could bind to the surface of scallop 

hemocytes, and then recruited hemocytes to enhance their encapsulation in vitro, and this process could be 

specifically blocked by anti-rCfLec-3 antibody. Furthermore, rCfLec-3 could also enhance the phagocytic 

activity of scallop hemocytes against Escherichia coli. Both the encapsulation and phagocytosis performed by 

CfLec-3 were subsequently proved to be contributed by its CRD2 and CRD3. The results clearly suggested that 

CfLec-3 in C. farreri not only served as a PRR involving in the PAMPs recognition, but also functioned as an 

opsonin participating in the clearance of invaders, and its three CRDs dedicated to different functions during the 

immune response. Present study provided new implication into the innate immune mechanisms of invertebrate 

C-type lectins. 
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Abstract: Thioester-containing proteins are a family of proteins characterized by the unique intrachain 

β-cysteinyl-γ-glutamyl thioester and play important roles in innate immune responses [1-2]. The cDNA of 

Zhikong scallop Chlamys farreri thioester-containing protein (designated as CfTEP) was cloned by expressed 

sequence tag and rapid amplification of cDNA ends approaches. The full-length cDNA of CfTEP was of 4616 

bp and its open reading frame encoded a polypeptide of 1481 amino acids. CfTEP contained the canonical 

thioester motif GCGEQ, a C-terminal distinctive cysteine signature and also a presumed catalytic histidine and 

proteolytic cleavage sites similar to complement component C3. The high similarity of CfTEP with the TEPs 

from insects, C3, C4, C5 and the protease inhibitor α2-macroglobulin indicated that CfTEP should be a member 

of TEP family. By semi-quantitative RT-PCR, the CfTEP transcripts could be mainly detected in the tissues of 

hepatopancreas and gonad, and remarkably up-regulated by microbe challenge. The genomic DNA sequence of 

CfTEP consisted of 40 exons and 39 introns spanning 35 kb with all exon-intron junction sequences agreeing 

with the GT/AG consensus. Its genomic organization was similar to those of human and mouse C3 rather than 

ciona C3-1 and Drosophila dTEP2. There are seven different cDNA variants of CfTEP (designated as CfTEP-A 

~ CfTEP-G) were produced by alternative splicing of six mutually exclusive exons (exon 19 to 24) 

corresponding to the highly variable region (Fig). And in CfTEP-G, the deletion of all the six exons introduced a 

new translation stop site and might trigger nonsense mediated decay (NMD). These transcripts displayed 

different expression pattern in response to different bacterial challenges. These results suggested that the 

evolution of TEP genes was very complex, and that the diverse CfTEP transcripts generated by alternative 

splicing played an important role as pattern recognition receptors in the innate immune defense of scallops. 
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Abstract: Complement system, as the important part of innate immunity and one of the major effecter arms of 

immune responses, play a critical role in innate immune defense of invertebrates. In present study, the 

full-length cDNA of thioester-containing protein (CfTEP), C1q-domain-containing protein (CfC1qDC, 

AiC1qDC-1~AiC1qDC-5), C-type lectins (Cflec-1~Cflec-5) and fibrinogen-related protein (AiFREP) were 

cloned from scallop Argopecten irradians and Chlamys farreri. Their open reading frame (ORF) encoded a 

polypeptide consisted of a signal peptide and a α2-macroglobulin domain, one or multi-number C1q and 

carbohydrate recognition domain, and a fibrinogen-related domain, respectively. They displayed structural 

similarity to the mammalian complement components, including C3, C1q, MBL and ficolin. 

They were involved in immune response against microbe infections and functioned as pattern recognition 

receptors in the innate immune system of scallops. All of them could be response to bacteria challenge to 

different extent in mRNA expression levels. Their recombinant proteins exhibited diverse agglutination and 

binding activities. For instance, recombinant CfC1qDC displayed a significantly strong activity to bind LPS, 

while recombinant AiC1qDC-1 aggregated Pichia pastoris GS115 remarkably (Figure). The recombinant 

Cflec-1 and CfLec-2 could agglutinate E. coli JM109 and Staphylococcus haemolyticus in the presence of Ca
2+

, 

respectively. And recombinant Cflec-1 harbored remarkable inhibitive effect on M. Luteus and relatively low 

inhibitive effect on E. coli JM109. The recombinant Cflec-3 agglutinated Pseudomonas stustzeri in 

D-mannose-binding manner, while Cflec-5 agglutinated P. pastoris in a calcium-independent way. The 

recombined AiFREP agglutinated L. anguillarum, E. coli JM109 and M. luteus, and chicken and human 

erythrocytes as well. These results collectively favored that these genes might be the ancestor form of 

mammalian complement components contributing to nonself-recognition in invertebrates. It would also provide 

clues for elucidating the evolution origin of the complement-like molecules and evidences for further cognition 

of primary complement-like system in scallops.  
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Abstract:  

Purpose of this study: Leukocyte cell-derived chemotaxin-2 (LECT2) may be a multifunctional protein 

involved in cell growth, differentiation and autoimmune [1-4]. Method: In this study, a new leukocyte 

cell-derived chemotaxin-2 (EcLECT2) gene was cloned from grouper, Epinephelus coioides by expressed 

sequence tag (EST) and rapid amplification of cDNA ends (RACE) PCR. Results: The full-length cDNA 

sequence of EcLECT2 was 595 bp in size, containing a 5‘-untranslated region (UTR) of 44 bp and a 3‘-UTR of 

83 bp. The open reading frame（ORF）was 465 bp in length, encoding a potent protein of 155 amino acid 

residues. EcLECT2 showed high similarity of 81% to the LECT2 of Larimichthys crocea. The levels of 

EcLECT2 transcript was abundant in liver and skin, weak in muscle, kidney, heart, spleen, intestine, stomach. 

The expression of EcLECT2 was differentially up-regulated in grouper challenged with Staphyloccocus aureus, 

Vibrio vulnificus, Vibrio parahaemolyticus, Saccharomyces cerevisiae and Singapore grouper iridovirus 

(SGIV). Conclusions: EcLECT2 may be an important molecule in the innate immunity of grouper. 

Keywords: Epinephelus coioides, Singapore grouper iridovirus (SGIV), Leukocyte cell-derived chemotaxin-2, 

Molecular cloning, Expression analysis 
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Abstract: 

Iridovirus are large DNA viruses that infect invertebrates and poikilothermic vertebrates, and result in significant 

economic losses in aquaculture production and the drastic declines in amphibian populations [1]. Soft-shelled 

turtle iridovirus (STIV) is the causative agent of severe systemic diseases in farm-raised soft-shelled turtles 

(Trionyx sinensis) [2]. To date, the dynamics of STIV infection in vitro remains unknown. 

To visualize the infectious iridovirus particles in living cells, we produced a recombinant soft-shelled turtle 

iridovirus (STIV) expressing enhanced green fluorescent protein (EGFP) fused to STIV VP55 protein [3]. The 

constructed EGFP-STIV was analyzed by immuno-blotting, electron microscopy and time-lapse microscopy to 

evaluate the replicative properties and the dynamics of STIV infection. The recombinant EGFP-STIV shared 

similar single-step growth curves and ultrastructural morphology of viral particles with wild type STIV. 

Interestingly, consistent colocalization of VP55-GFP with virus assembly sites revealed that incorporation of 

VP55 into STIV particles occurred. Moreover, EGFP-STIV was used to quickly evaluate viral replication under 

drug treatment, and the result showed that STIV replication was significant inhibited after the addition of 

antioxidant pyrrolidine dithiocarbamate (PDTC). Thus, the fluorescence tagged STIV will not only be useful for 

further investigations on the virus entry, assembly, and release, but also provide an alternative simple tactic to 

screen for antiviral substances. 
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The establishment of healthy and sensitive fish cell lines is essential for isolation, identification and 

characterization of infectious viruses from fishes. In this study, a new marine fish cell line, EAGL, derived from 

the liver of red spotted grouper, Epinephelus akaara, was established and characterized. The cells multiplied 

well in MEM medium supplemented with 10% fetal bovine serum (FBS) at temperatures between 25 and 30 °C. 

The growth rate of this cell line increased as the proportion of FBS increased from 5% to 20% at 25 °C with 

maximum growth at the concentration of 15% or 20% FBS. Morphologically, the cells were epithelial-like and 

the presence of pancytokeratin confirmed their epithelial origin. Chromosome analysis revealed that the modal 

chromosome number was 48. The susceptibility of the cell line to four fish viruses was tested. Significant 

cytopathic effect (CPE) was only observed in Singapore grouper iridovirus (SGIV) infected cells and the virus 

replication was further confirmed by immunofluorescence, electron microscopy and real-time RT-PCR assay. 

When the cells were transfected with pEGFP-N3 plasmid, bright fluorescent signals were observed, suggesting 

that this cell line can be used for transgenic and genetic manipulation studies. In summary, a marine fish cell line, 

EAGL, was established from the liver of red spotted grouper, E. akaara. The successful SGIV propagation in 

this cell line will help to obtain a better understanding of the host-virus interactions 

 

[1] Heemstra, P. and Randall, J. 1993. Groupers of the world. FAO Fisheries Synopsis 125: 1–124. 

[2] Bols, N. C. 1991. Biotechnology and aquaculture: the role of cell cultures. Biotechnol Advances 9: 31-49. 

[3] Bols, N. C. and Lee, L. 1991. Technology and uses of cell cultures from the tissues and organs of bony fish. 

Cytotechnology 6: 163-187. 

[4] Freshney, R. I. 2005. Culture of animal cells: a manual of basic technique: Wiley-Liss New York. 

[5] Qin, Q. W., Lam, T. J., Sin, Y. M., Shen, H., Chang, S. F., Ngoh, G. H. and Chen, C. L. 2001. Electron 

microscopic observations of a marine fish iridovirus isolated from brown-spotted grouper, Epinephelus tauvina. 

Journal of Virological Methods 98: 17-24. 

 

 

 

 

 

 

mailto:my_yjl@yahoo.com.cn


 341 

E0478 

Genetic diversity analysis of two grouper species Epinephelus moara and Epinephelus 

bruneus based on AFLP, RAPD and ISSR 

 

Minglan Guo
1
, Yongquan Su

2
, Shaoxiong Ding

2
, Shifeng Wang

3
, Jun Wang

2* 

 

1
 Key Laboratory of Marine Bio-resources Sustainable Utilization, South China Sea Institute of Oceanology, 

Chinese Academy of Sciences, Guangzhou 510301, PR China, junw@xmu.edu.cn; 
2 
Xiamen University, 

Xiamen361005,China; 
3
 Hainan University, Haikou 570228, China. 

 

 

Abstract: 

Purpose: Epinephelus moara (Temminck & Schlegel, 1842) and E. bruneus (Bloch, 1973) are widely 

distributed in tropical and subtropical seas, and are considerable importance in the commercial and artisanal 

fisheries in China. It is essential to estimate the genetic diversity for their effective conservation and utilization 

of genetic resources. Methods: Genetic diversity of both species was investigated using AFLP [1], RAPD [2] 

and ISSR [3]. Results: A total of 997, 226 and 148 reproducible fragments amplified were obtained from 23 

tested E. moara and 24 tested E. bruneus with ten AFLP primer combinations, thirty RAPD primers and 

twenty-one ISSR primers, of which the percentage of polymorphic bands were 36.31%, 34.51% and 27.03%, 

respectively. Analysis with software Popgene1.32 showed that: Differentiation of inter-species was obvious. 

Average genetic distance (D) between two grouper species was 0.2987, 0.3178 and 0.1792, Shannon‘s 

information index (I) was 0.2247±0.3089, 0.2251±0.3152 and 0.1753±0.2818, and coefficient of population 

differentiation (Gst) was 0.7997, 0.8298 and 0.6460 generated from AFLP, RAPD and ISSR respectively. All 

tested fishes were clustered into two major clades of E. moara and E. bruneus by UPGMA. Intra-specific 

genetic diversity was not at a high level in both grouper species from south coastal of Fujian, China. Because the 

genetic similarities (S) of E. moara and E. bruneus were 0.9632 and 0.9630, 0.9775 and 0.9691, 0.9414 and 

0.9769 inferred from AFLP, RAPD and ISSR separately. E. moara and E. bruneus had a high gene flow (Nm) 

within species, 3.7406 and 0.8452(AFLP), 8.9498 and 1.9194(RAPD), 2.3405 and 1.5806(ISSR). While gene 

flow between two species was much lower, 0.1252, 0.1025 and 0.274. In addition, two species-specific SCAR 

(Sequence characterized amplified region) makers for E.moara and E.bruneus were developed based on RAPD 

and ISSR respectively. 

Conclusions: These results indicated that E. moara and E. bruneus are closely related species in the genus 

Epinephelus (Perciformes, Serranidae), which is consistent with our previous studies [4, 5]. Both species with a 

low genetic diversity have different niches along south coastal of Fujian, China. 

Keywords: Epinephelus moara, E. bruneus, genetic diversity, RAPD, AFLP, ISSR 
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Abstract: In this study , homology-base technique and RACE technique were used to clone Glutathione 

peroxidase and Glutathione S-transferases genes in Strongylocentrotus intermedius and the stuctures of these 

genes were analysized. 

Glutathione peroxidase was the intracellular proteins which full-length cDNA was 1042bp with an ORF of 

657bp encoding 219 amino acids without transmembrane domain, signal peptide（GenBank NO. HM208171）. 

The qRT-PCR detection discovered higher-level mRNA expression of GPX was detected in the different time of 

hungry. The expression of GPX was13 days of hunger in the sea urchin, the highest expression level, starvation 

for 30 days, the expression returned to normal levels. 

Glutathione S-transferases was the intracellular proteins which full-length cDNA was 1931bp with an ORF of 

684bp encoding 228 amino acids without transmembrane domain, signal peptide（GenBank NO. HM208172）. 

The expression of GST was 7 days of hunger in the sea urchin, the highest expression level, starvation 13 days, 

the expression return to normal levels. 

The result indicated that GPX and GST were constitutive and inducible acute-phase protein and could play an 

important role in the immune responses . 
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Abstract: In this study, homology-base technique and RACE technique were used to clone Stearoyl-coenzyme 

A desaturase and Protein tyrosine phosphatase 1B genes in Strongylocentrotus intermedius and the 

stuctures of these genes were analysized.  

Stearoyl-coenzyme A desaturase was secreted protein which full-length cDNA was 1934bp with an ORF of 

819bp encoding 273 amino acids with transmembrane domain, signal peptide（GenBank NO. HM208174）. 

BLAST analysis revealed that the intermediate part of SCD gene sequence shared high identity with other 

animals, diversity of both ends was bigger. Higher-level mRNA expression of SCD was detected in the different 

time of hungry. The expression of SCD was 0 days starvation, the highest expression level, hunger 

nine days, was the lowest. 13 day hunger expression increased slightly.  

Protein tyrosine phosphatase 1B was secreted protein which full-length cDNA was of 1249bp with an 

ORF of 657bp encoding 219 amino acids with transmembrane domain, signal peptide（GenBank NO. 

HM208173）. The QRT-PCR detection discovered The expression of PTP1B was 0 days starvation, the 

highest expression level, hunger nine days, was the lowest. 13 day hunger expression 

increased slightly. 

The result indicated that SCD and PTP1B were constitutive and inducible acute-phase protein and could play an 

important role in the fatty acid metabolism . 
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Abstract:The PCNA(proliferating cell nuclear antigen) gene itself has effect on the DNA durative replication in 

the eukaryotic organism. While some viruses contain specific open reading frame which encoding PCNA-like 

product plays the similar function as the processivity factor were reported in the previous investigation[1,2]. 

Here we firstly revealed the general characteristics of the PCNA gene encoded by the ORF68 from 

SGIV(Singapore grouper iridovirus).The PCNA of SGIV encodes 272 aa with a predicted molecular weight of 

29 KDa. We discovered that the PCNA gene began to transcript 8 hours post infection (h.p.i) and commenced to 

express 12 h.p.i. We elucidated that it is a late transcript by means of applying CHX and Ara drug inhibition 

experiment. Individual transient transfection, indirect immunefluorescence and the nucleus & cytoplasm 

separation all suggested that PCNA mainly localized in the nucleus. Attractively, the viral polymerase (Pol) 

individually mainly localized in the cytoplasm. The indivdual transient transfection of Pol with SGIV infection 

indicated that with the help of other viral proteins, The Pol could be transported into the nucleus, while 

cotransfected the PCNA and Pol, the Pol all translocated into the nucleus. We analysed the PCNA protein 

components and applied the PSORT software assistant, A series of mutants were constructed and the key 

effective domain in the translocated process of the cotransfection are still under research. According to the 

aboved discovery, we now try to exert coimmunoprecipitation experiment between the PCNA and Pol to 

elucidate whether or not the PCNA and Pol have significant interactions like the similar phenomenon in the 

previous study[3]. . 
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Abstract 

Interleukin-2 enhancer binding factor 2 (ILF2), also named nuclear factor 45 (NF45), plays important roles in 

regulating interleukin-2 (IL-2) expression in mammals. In this study, a novel ILF2 gene (designated EcILF2) 

was cloned from orange-spotted grouper, Epinephelus coioides. The full-length EcILF2 cDNA is composed of 

1544 bp and encodes a polypeptide of 387 amino acids with 98% identity to ILF2 of Atlantic salmon. The 

genomic DNA of EcILF2 consists of 14 exons and 13 introns, with a length of approximately 6.9 kb. EcILF2 

contains two conserved domains including an amino-terminal RGG-rich single-stranded RNA-binding domain 

and a DZF zinc-finger nucleic acid binding domain. Recombinant EcILF2 was expressed in Escherichia coli 

BL21 (DE3) and purified for mouse anti-EcILF2 serum preparation. Subcellular localization analysis revealed 

that EcILF2 was distributed predominantly in the nucleus. Realtime quantitative PCR (RT-qPCR) analysis 

revealed a broad expression of EcILF2, with a relative strong expression in skin, liver, brain, head kidney and 

spleen. The expression of EcILF2 was differentially up-regulated after stimulation with Vibrio vulnificus, 

Staphylococcus aureus, Saccharomyces cerevisiae and Singapore grouper iridovirus (SGIV). Luciferase reporter 

assay showed EcILF2 could activate the human IL-2 promoter in fathead minnow (FHM) cells. To our 

knowledge, this is the first report demonstrating the transcriptional activation activity of fish ILF2. These 

findings suggest that EcILF2 is potentially involved in grouper immune responses to invasion of bacterial and 

viral pathogens, and would be helpful for elucidating the evolutionary progression of IL-2 system from lower to 

higher vertebrates. 

 

Keywords: Interleukin-2 enhancer binding factor 2 (ILF2); Epinephelus coioides; Cloning; Expression analysis; 
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ABSTRACT 

INTRODUCTION 

 The Japanese was eating puffer fish of ovary and the liver from ancient times. But, the puffer fish have nerve 

paralysis poison（tetrodotoxin :TTX）at the ovary, liver and under the skin.  But, If TTX was injected in a blood 

vessel of the puffer fish, the puffer fish was died. It was not understand how TTX poison was hold in the internal 

organs. We tried to detect high sensitivity to the distribution of the TTX in the liver of 3D by the high magnetic 

field. 

 

MATERIALS AND METHODS 

The sample of liver was extracted from nature and a cultured puffer fish (1kg). The specific proton spectrum of 

TTX was measured by NMR method with TTX authentic sample. The TTX authentic sample was purchased 

from Wako chem. Co. ltd. The TTX distribution in the puffer fish liver was measured to the specific excitation 

proton area emphasis image method by MRI (Varian Corporation) of 4.7T. After getting the image of TTX 

distribution in the puffer fish liver, The TTX was extracted to the food hygiene inspection indicator in Japan 

from the same sample. The TTX content was measured by LC/MS/MS (Applied Biosystems).  

 

RESULTS AND DISCUSSION 

The specific proton spectrum of TTX was appeared 4.0ppm near 4.6ppm of the water. The specific excitation 

proton area emphasis image method was setting at 4.0ppm. The MRI was able to detect TTX near to 0.05ppm in 

the test tube. The liver of the cultured puffer fish was not confirmed TTX. The liver of the cultured puffer fish 

was injected of the TTX at 0.05ppm. The MRI was able to detect TTX in the same point. The liver of the natural 

tiger puffer was measured in the condition. It was confirmed that TTX was exited at dotted and along a vascular 

wall in the liver. The distribution of TTX was indicated by MRI imaging as same as result of LC/MS/MS 

measurement.  
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  The present study was designed to ascertain whether Kazal-type peptidase inhibitors (KPIs) from oriental river 

prawn Macrobrachium nipponense and the Chinese mitten crab Eriocheir sinensis had inhibitory activities 

towards the sperms of M. rosenbergii. Two KPIs, Man-KPI and Ers-KPI, with complete cDNA sequences, were 

identified from male reproductive tract of M. nipponense and E. sinensis, respectively. Northern blot shows that 

Man-KPI only exists in male reproductive tract while Ers-KPI exists in male reproductive tract and hemocytes. 

The two KPIs were successfully expressed in the Escherichia coli system. The inhibitory activities of 

recombinant Man-KPI and Ers-KPI were determined against ɑ-chymotrypsin, elastase, trypsin and thrombin. 

The three-domain Man-KPI with the P1 residues Q P and M exhibited potent inhibitory activities against ɑ

-chymotrypsin and elastase, weak activity against trypsin. The four-domain Ers-KPI with the P1 residues E, A, L 

and A was found to strongly inhibit ɑ-chymotrypsin and elastase, and weakly inhibit thrombin. By the analysis 

of kinetic tests, the inhibition mechanism of Man-KPI towards ɑ-chymotrypsin and elastase was determined to 

be a competitive type with Ki of 170.5 nM and 3.788 nM, respectively. The inhibition of Ers-KPI towards 

elastase was a competitive type with Ki of 2.349 nM, while towardsɑ-chymotrypsin was a uncompetitive one 

with Ki of 0.768 nM. To unravel further which domain contributes to the inhibitory activities of intact KPIs, we 

subcloned, over-expressed and purified each individual domain. Man-KPI_domain3 was found to be active 

towards ɑ-chymotrypsin  and elastase. Ers-KPI_domain2, 3 were responsible for the strong inhibition against 

ɑ-chymotrypsin, and domain2, 3, 4 were responsible for the strong inhibition against elastase. The inhibitory 

activities towards the enzymes in the sperm extract of M. rosenbergii was MRPINK > Man-KPI > Ers-KPI by 

gelatin SDS-PAGE, which was consist with the result of gelatin film assay. These results indicated that KPIs 

from male reproductive tracts conserve species specific properties and may play roles in the reproduction process 

in crustaceans. 
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The brine shrimp, Artemia, have alternative reproductive pathways: in good rearing condition, they form 

swimming nauplius larvae directly in an ovoviviparous pathway, whereas under adverse situations they release 

diapaused cysts in an oviparous developmental pathway, which can survive for periods varying from several 

months to many years. The cyst provides an excellent opportunity to link the ecological setting of an organism 

to the underlying physiological and biochemical processes enabling its survival.  

This paper reviews our understanding of the vitellogenin (Vg) and its processing in the two development 

pathways of Artemia, and further more, the special characteristic of this protein in the diapaused embryo 

formation. Firstly, we isolated a full-length cDNA of the Artemia vitellogenin, and characterized its gene 

expression and protein location. Secondly, we clarified the formation of Vitellin (Vn) subunits undergoing the 

post-translational processing during ovarian maturation. As a striking feature, a superoxide dismutase 

(SOD)-like domain at the N-terminus was found, like that Vg in Daphnia. The SOD-containing Vn may have 

high activity in the encysted embryos and was considered to play an essential role in Artemia during the 

diapause with long-term cell-cycle arrest until it emerges from the cyst.  
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Sulfide is a natural, widely distributed, poisonous substance and sulfide:quinone oxidoreductase (SQR) has been 

identified to be responsible for the initial oxidation of sulfide in mitochondria. In this study, we reported the 

response of SQR from the echiuran worm Urechis unicinctus, a benthic organism living in marine sediments, to 

sulfide exposure (25 μM, 50 μM and 150 μM) at mRNA, protein and enzyme activity level in body wall and 

hindgut. The results revealed SQR mRNA expression was increased in a time-and concentration-dependent 

manner in body wall and hindgut when sulfide exposure, and significantly increased at 12 h and continuously 

increased with time. At protein level, SQR expression in body wall and hindgut was increased in a 

time-dependent manner when exposed to 50 μM and 150 μM sulfide，in which significantly increased at 12 h in 

50 μM sulfide and 6 h in 150 μM, and then, continuously increased with time , while no significantly increase 

appeared when exposed to 25 μM sulfide. SQR enzyme activity in body wall and hindgut was significantly 

increased in a time-dependent manner when exposed to 50 μM sulfide. We conclude SQR expression could be 

induced by sulfide exposure and different tissue has dissimilar sulfide metabolic ability. Furthermore, U. 

unicinctus sulfide induced detoxification mechanism and sulfide pollution biomarker potential are also 

discussed. 
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Gene-encoded AMPs such as defensin and histone H2A derived peptides are important components of the host 

innate immune response against microorbial invasion [1]. Abalone defensin cDNA was isolated from normalized 

cDNA library (ESTs) constructed from whole tissues of disk abalone. Abalone defensin (pro-defensin) consists 

of 198-bp coding sequence of putative 66 amino acids which includes the 48 amino acids mature peptide. The 

present of invertebrate defensin family domain, arrangement of six cysteine residues and their disulfide linage in 

C1-C4, C2-C5, and C3-C6, alpha-helix in three dimensional structure and phylogenetic relationship suggest that 

abalone defensin could be a new member of invertebrate defensin family more-related to arthropod defensins. In 

non-stimulated abalone, defensin transcripts were constitutively expressed in all examined tissues including 

hemocytes, gills, mantle, muscle, digestive tract and hepatopancreas. Also, abalone defensin transcripts were 

significantly induced in hemocytes, gills and digestive tract upon bacterial challenge of Vibrio alginolyticus, 

Vibrio parahemolyticus and Listeria monocytogenes. 

 

In the second section of this study, a histone H2A full length cDNA was cloned from disk abalone. We identified 

a 40-amino acid AMP designated as ―Abhisin‖ from the N-terminus of the abalone histone H2A sequence. 

Abhisin shows the characteristic features of AMPs including net positive charge (+13), higher hydrophobic 

residues (27%) and 2.82 Kcal/mol protein binding potential. Our results showed the growth inhibition of L. 

monocytogenes, Vibrio ichthyoenteri bacteria, and fungi (yeast) Pityrosporum ovale by synthetic abhisin at 250 

µg/mL. However, stronger activity was displayed against the G+ than G- bacteria. Additionally, scanning 

electron microscope (SEM) observation results confirmed that P. ovale cells were damaged by abhisin treatment. 

Interestingly, abhisin treatment (50 µg/mL) decreased the viability of THP-1 leukemia cancer cells 

approximately by 25% but there was no effect on the normal vero cells, suggesting that abhisin has cytotoxicity 

against cancer cells than normal cells. qRT-PCR results revealed that histone H2A transcription was significantly 

induced at 3 h post challenge of bacteria in gills and digestive tract. Our overall results suggest that defensin and 

precursor histone H2A or its N-terminal peptide (abhisin) are potent AMPs in disk abalone that could involve in 

immune defense reactions to increase protection against infections. 

 

[1] Hancock REW, Brown KL, Mookherjee N. 2006. Host defense peptides from invertebrates-emerging 

antimicrobial strategies. Immunobiology. 211:315-22. 
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The IFN system is the first line of cellular defense that was identified by their ability to induce cellular resistance 

to viral infection. In mammals, over 300 IFN stimulated genes (ISGs) have been identified by oligonucleotide 

arrays [1]. ISGs family represents variety of products such as regulatory proteins, enzymes, nucleotide-binding 

proteins, cell adhesion proteins, transcription factors, MHC class I and II complex proteins, certain cytokines and 

their receptors, and a number of proteins with yet unknown functions [2]. Interferon Gamma (IFN-gamma) 

Inducible Lysosomal Thiol reductase (GILT) is considered as a key enzyme that involves in processing and 

presentation of major histocompatibility complex (MHC) class II restricted antigen (Ag) by catalyzing disulfide 

bond reduction in mammals [3]. 

 

The complete coding sequence of rock bream Oplegnathus fasciatus GILT (RbGILT) was identified after whole 

tissue cDNA pyrosequencing by 454 GS-FLX system followed by transcriptome analysis. RbGILT contains 255 

amino acid residues and has 28 kDa molecular mass. The sequences analysis results showed that AbGILT 

contain characteristic GILT signature and CXXC motifs.  The rock bream GILT showed the highest amino acid 

identity (85%) to Anoplopoma fimbria GILT.  

 

To study the immune response of RbGILT, we performed two immune challenge experiments using rock bream 

irrido virus (RBIV) and poly I:C. Quantitative real time RT-PCR analysis results confirmed that RbGILT 

transcriptional expression was constitutive in all examined tissues isolated from un-challenged rock bream. 

Moreover, RBIV and poly I:C challenge could results significant up-regulation of RbGILT mRNA in liver and 

blood. The gene expression results thus indicate a role for GILT in immune response against both iridovirus and 

poly I:C in rock bream.  

 

[1] Der, S.D., Zhou, A., Williams, B.R., Silverman, R.H., 1998. Identification of genes differently regulated by 

interferon alpha, beta, or gamma using oligonucleotide arrays. Proc. Natl. Acad. Sci. USA. 95, 15623-15628. 

[2] Ananko, E.A., Bazhan, S.I., Belova, O.E., Kel, A.E., 1997. Mechanisms of transcription regulation of 

interferon-inducible genes: description in the IIG-TRRD information system. Mol. Biol. (Mosk.). 31, 592-605. 

[3] Arunachalam, B., Phan, U.T., Geuze, H.J., Cresswell, P., 2000. Enzymatic reduction of disulfide bonds in 

lysosomes: Characterization of interferon inducible lysosomal thiol reductase (GILT). Proc. Natl.  Acad. Sci. 

USA. 97, 745-750. 
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The homeobox transcription factor Nanog maintains pluripotency in mouse embryonic stem (ES) cells and 

embryos, as targeted nanog disruption leads to ES cell differentiation and early embryonic arrest/lethality due to 

the failure in the formation of pluripotent epiblast. Nanog shows considerable sequence divergence and has been 

identified in mammals and chicken. Whether a true nanog homolog exists in lower vertebrate is still unclear. 

Here we report the identification, expression and functional analyses in vitro and in vivo of a fish nanog called 

Ong from medaka, a unique ancient vertebrate that has generated diploid, haploid ES cells and spermatogonial 

stem cell line. Although Ong lacks chromosomal synteny, it has the conserved 4-exon structure and a unique 

motif. In vivo, Ong is expressed throughout the totipotency cycle, including the zygote and germline. In vitro, 

Ong RNA and protein are high in ES cells and down-regulated upon differentiation. Importantly, forced Ong 

expression supported ES cell proliferation under differentiation conditions. Ong interference by 

dominant-negative mutants or morpholino-based knockdown compromised cell divisions and lineage 

commitment, leading to blastula/gastrula arrest. We show that both mouse and fish nanog can replace each other 

in gain-of-function and phenotype-rescuing experiments in vivo. We conclude that nanog has conserved its 

essential role in maintaining pluripotency from fish to mammals despite extensive sequence divergence and 

chromosome rearrangements. 

 

Acknowledgement: We thank J. Deng for fish breeding. This work was supported by the Biomedical Research 

Council of Singapore (R-08-1-21-19-585 & SBIC-SSCC C-002-2007). 
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The DAZ (Deleted in Azoospermia) family encoding RNA binding proteins represents one of the few lines of 

evidence for evolutionary conservation of molecular regulators that control gametogenesis and fertility(Xu et al. 

2010). This family comprises boule, daz and dazl that are thought of as originating from the ancient boule by 

gene duplication early in vertebrate evolution(Xu, Moore, Pera 2001). Recent studies have, however, revealed 

considerable differences. Specifically, dazl exhibits conserved bisexual expression in mitotic and meiotic germ 

cells, whereas boule shows considerable variations, ranging from unisexual meiotic expression and/or 

requirement in invertebrates and mammals to bisexual mitotic and meiotic expression in the fish medaka(Xu et 

al. 2007; Xu et al. 2009; Xu et al. 2010), raising a question as to how boule and dazl have evolved since the 

ancient duplication. Here we present evidence for differential conservation and divergence of boule and dazl in 

the fish rainbow trout (Oncorhynchus mykiss) as a primitive vertebrate. We show that the predicted Boule and 

Dazl proteins have a conserved RNA-recognition motif and a maximal similarity to fish counterparts. By 

chemical and two-color fluorescent in situ hybridization, we revealed bisexual and germline-specific expression 

of boule and dazl. We found that bisexual dazl expression occurs throughout gametogenesis and concentrates in 

the Balbinani‘s body of early oocytes – as in medaka - and the chromatoid body of sperm. Surprisingly, boule 

expression is both mitotic and meiotic in the male but solely meiotic in the female, in contrast to medaka boule 

expression throughout oogenesis. Our data demonstrate differential conservation and divergence of DAZ family 

genes in fishes. We propose two models for the DAZ family evolution. In a loss of expression model, the 

ancestral gene and its initial duplicates had bisexual expression throughout gametogenesis and subcellular 

localization: One duplicate has conserved this original expression pattern and become dazl, whereas the other 

duplicate has undergone selective loss of expression and become boule that acquires stage- and sex-specific 

expression during independent evolution in diverse organisms. Alternatively, a gain of expression model would 

also apply. Trout and medaka provide evidence for the presence of intermediate steps of boule evolution and 

support either model. 

Acknowledgement: We thank J. Deng, Goro Yoshizaki (Japan) and Bo Ma (China) for trout samples. This work 

was supported by the Biomedical Research Council of Singapore (R-08-1-21-19-585 & SBIC-SSCC 

C-002-2007). 

Xu, EY, FL Moore, RA Pera. 2001. A gene family required for human germ cell development evolved from an 

ancient meiotic gene conserved in metazoans. Proc Natl Acad Sci U S A 98:7414-7419. 

Xu, H, M Li, J Gui, Y Hong. 2007. Cloning and expression of medaka dazl during embryogenesis and 

gametogenesis. Gene Expr Patterns 7:332-338. 

Xu, H, M Li, J Gui, Y Hong. 2010. Fish germ cells. Sci China Life Sci 53:435-446. 
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Abstract: Embryonic stem (ES) cells are self-renewing, pluripotent cells that are important tools for molecular 

study of pluripotency, differentiation and mechanism of cellular commitments [1]. Haploidy, the presence of a 

single set of chromosomes or genes within the cell, is an excellent system for genetic analyses of molecular 

events. Haploid ES cells combine haploidy and pluripotency, enabling direct genetic analyses of recessive 

phenotypes in vertebrate cells. Here we report the establishment of haploid ES cell cultures from medaka fish, a 

model fish organism. To derive medaka haploid cell cultures, we induced gynogenetic medaka embryos, and the 

haploid embryos at the midblastula stages were dissociated into single cells and cultured in fish stem cell culture 

medium in gelatin-coated plasticware [2,3]. A stable cell culture was obtained after passage 150 and maintained 

up to more than 2 years. By clonal growth, three pure haploid ES cell lines were obtained. These cells were 

characterized with their typical ES cell morphology, positive expression of pluripotency markers and consistent 

haploid karyotype. The stemness state was further confirmed by their ability to form embryoid bodies and their 

differentiation potential in chimeras. Upon nuclear transfer into unfertilized oocytes, the haploid ES cells, even 

after genetic engineering, generated viable offspring up to 6 generations. This indicates that haploid medaka ES 

cells stably maintain normal growth, pluripotency and genomic integrity. Mosaic oocytes comprising a mitotic 

nucleus and a meiotic nucleus can generate fertile fish offspring [4]. Haploid ES cells may offer a unique system 

for analyzing recessive phenotypes in numerous cell lineages of vertebrates in vitro.  
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Microphthalmia-associated transcription factor (Mitf) is a conserved master regulator of pigment cell 

development in diverse animals. Medaka is a suitable model for pigment cell biology and gene function and 

evolution. This small laboratory fish and all other teleost species have undergone one ancient event of whole 

genome duplication approximated 500 million years ago, shortly after separation from the tetrapod lineage 

leading to birds and mammals [1]. In mammals, a single mitf gene can use different promoters and alternative 

splicing to produce more than 10 isoforms of Mitf proteins that are distinctive in the N-terminus: MitfA is 

widely expressed, whereas MitfM is specifically expressed in, and required for, the neural crest derived pigment 

lineage [2]. Understanding of the significance and functions of isoform production have been a challenge. This 

study chose the medaka mitf gene duplicate as a model, named mitf1 and mitf2, which encode two distinct 

proteins called Mitf1 and Mitf2. Mitf1 has 512 amino acids and corresponds to the mouse MitfA, whereas Mitf2 

has 406 amino acids and resembles the mouse MitfM. Fish mitf genes and their protein products have 

controversially been named in the literature. We propose a nomenclature system for fish mitf genes and Mitf 

proteins. Fish genes whose protein products are more similar to the mammalian MitfA are called mitf1, whereas 

those whose protein products have a unique N-terminal sequence of the mammalian MitfM are called mitf2. 

Both mitf1 and mitf2 are maternal deposited, and continuously expressed in the embryos till hatching shown by 

RT-PCR results. The expressions of mitf1 and mitf2 were also checked by in situ hybridization. Before 

appearance of neural crest (stage 17), the expression of mitf1 and mitf2 are the similar. And then, mitf1 is 

strongly expressed in the retinal pigment cells of the eye, neural crest derived pigment cells on the body surface 

and otic vesicle. The expression of mitf2 decreases to a level that is barely detectable after stage 19, but mitf2 

still exists in the eye and neural crest derived cell lineage.  

The expressions of mitf1 and mitf2 are ubiquitous in the adult tissues like brain, eye, skin, gut, liver, muscle, 

kidney, spleen, testis and ovary analyzed by RT-PCR. The expressions of mitf1 and mitf2 in the eye, muscle, and 

spinal cord are confirmed by in situ hybridization.  

Both mitf1 and mitf2 can direct pigment cell production in medaka embryonic stem cell by forced expression. 

The expression vectors of mitf1 and mitf2 fused to green fluorescent protein (gfp) were transferred into medaka 

ES cells, and melanocytes were produced with strong green fluorescence. Interestingly, mitf1 is even stronger 

than mitf2 in pigment cell production. 

In conclusion, medaka mitf1 and mitf2 are duplicate genes due to whole genome duplication; both mitf1 and 

mitf2 are functional in inducing ES cell differentiation into melanocytes. 

Key words: medaka, Microphthalmia-associated transcription factor (Mitf), pigment cell, gene duplication, 

expression pattern, gene transfer, embryonic stem cells, directed differentiation   
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White spot syndrome virus (WSSV) is one of the major pathogens in the worldwide shrimp aquaculture. Since 

the first discovery of the virus in Japan in 1993,it has spread rapidly in many countries.We identify two 

virus-encoded miRNA (mir74, mir838). Through the computer prediction, we first get amount of possible 

sequences. Then, we authenticate these sequences by northern bolting. The upregulation or downregulation of 

the either miRNA (mir74 or mir838) will have a clear impact to the copies of the WSSV. When drosha or dicer 

is silenced, we can hardly detect the two mature miRNA. It suggests that drosha and dicer are indispensable on 

the formation of mature miRNA.  

Key words : White spot syndrome virus,miRNA 
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Abstract: Medaka is a small laboratory fish of the genus Oryzias comprising more than 20 species, some of 

which can live in both freshwater and seawater habitats. My laboratory makes use of this fish as a model to 

study fundamental questions in cell and molecular biology and to develop biotechnologies for sustainable 

aquaculture. In this organism, we generated first non-murine embryonic stem (ES) cells capable of chimera 

formation [1], demonstrating that the ability for ES cell derivation is not limited to certain mouse strain. We 

obtained the first cell line of adult male germ stem cells spermatogonia capable of test-tube sperm production, 

demonstrating that adult spermatogonia have the intrinsic ability to generate stable cultures without 

immortalization or transformation, and that spermatogenesis in vitro can also precede through the post-meiotic 

spermiogenesis culminating in the formation of motile sperm. We have recently generated the first haploid ES 

cell lines capable of mimicking sperm to create the first semicloned fertile fish Holly by direct nuclear transfer 

into normal, non-enucleated eggs, demonstrating that haploidy in a vertebrate can support stable growth and 

pluripotency in vitro [2]. We produced several transgenic medaka lines to study cell fate choices and 

organogenesis. Of particular importance in aquaculture, we established a procedure for sperm nuclear transfer 

enabling a high efficiency of stable gene transfer and germline transmission. Furthermore, we established 

methodologies for analyzing gene expression by two-color fluorescent in situ hybridization and 

immunohistochemistry, investigating gene functions in cell culture and developing embryos by gene transfer, 

gene knockdown and interference. Importantly, we developed procedures for highly efficient gene delivery into 

stem cell culture [3] and for drug selection for wanted transgenic cells. Most recently, we have achieved in 

targeted gene replacement by homologous recombination even in haploid ES cells, allowing for direct 

phenotypic analysis in vitro. These new advances in methodology platform, system and technology make 

medaka a unique organism to study aquaculture-related issues and provide technology supports towards new 

development and sustainable industry. 
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Growth hormone-releasing hormone (GHRH) is a hypothalamic neuropeptide that plays an important role in 

stimulating growth hormone (GH) synthesis and secretion from the pituitary gland. In mammals, researches 

confirmed that GHRH can stably stimulate GH synthesis and release from pituitary primary cell culture. 

However, there are few researches about GHRH and GHRH-R in teleosts. To address this issue, we first cloned 

the full-length cDNAs of GHRH and growth hormone-releasing hormone receptor (GHRH-R) in orange-spotted 

grouper by homology cloning approach combined with RACE method. The grouper GHRH cDNA was 713bp in 

length which encoded a 141-aa precursor protein including an 18-aa signal peptide, a 27-aa mature GHRH 

peptide ended with amidation and a 47-aa carboxyl terminus of unknown function. The grouper GHRH-R cDNA 

sequence was 1495bp in length encoding for 422 amino acids with seventransmembrane domains. Tissue 

expression and ontogeny of grouper GHRH and GHRH-R were examined by Real-time PCR. The GHRH 

mRNA showed wide expression in the brain, while GHRH-R mRNA abundantly expressed in the brain and 

pituitary. Among peripheral tissues, GHRH and GHRH-R were co-expressed in the liver and ovary with rather 

low level. During the embryonic development, both GHRH and GHRH-R mRNA were expressed from the 

multi-cell stage up to newly hatched larvae with the highest expression at brain vesicle stage and heart stage, 

respectively. In vitro effects of the synthesized GHRH on GH synthesis and secretion from the primary cultured 

pituitary cells of orange-spotted grouper were analyzed by real-time PCR and Western-blot. After incubation for 

4h, the synthesized GHRH-NH2 increased GH mRNA levels and GH release by a dose-related manner. Taken 

together, the present study indicated that orange-spotted grouper GHRH played an important role in stimulating 

GH synthesis and release like its mammalian counterparts. (This work was supported by the National ―863‖ 

Development Project (2007AA091404), the National Basic Research Program (973 program, 2004CB117402, 

2010CB126302), and the National Natural Science Foundation of China (30671626))  
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Arthropod defence responses (e.g. blood coagulation, prophenoloxidase (proPO) cascades, Toll pathway 

initiation, cytokine activation and selective digestion of various pathogens) are mediated by serine proteinase (SP) 

cascades and regulated by serine proteinase inhibitors (SPI) in haemolymph [1]. A novel SP homologue gene 

(Fc-SPH, DQ318859) was cloned from F. chinensis. Fc-SPH has an intact clip domain. In proPO system, 

prophenoloxidase activating proteinase (PPA) and many other SPs have the similar structure. Transcript of 

Fc-SPH was mainly expressed in hemocytes. Bacterial and white spot syndrome virus (WSSV) challenge could 

enhance the expression of Fc-SPH at transcription level. So Fc-SPH may be involved in the important immune 

response system in shrimps. Recombinant Fc-SPH (rFc-SPH) was successfully expressed in bacteria, purified 

and produced antibody for further study. Antimicrobial activity of Fc-SPH and its function in proPO activation 

are in progress. 

SPI plays an essential role in arthropods by restraining the activities of endogenic or exogenic serine proteinases. 

Two SPI genes (Fc-Kazal and Fc-serpin) were cloned from the haemocytes of F. chinensis. Fc-Kazal 

(DQ318856) contains two typical Kazal domains. Multiple alignments showed that both two Kazal domains 

were homologous with a conserved aquatic organisms Kazal motif. Fc-Kazal showed highly identity with other 

shrimp and crayfish. Val and Tyr at the P1 position of the reactive site indicate that Fc-Kazal may have 

inhibitory activity against elastase, subtilisin, chymotrypsin and cathepsin [2,3]. Transcripts of Fc-Kazal were 

found only in hemocytes. Expression profiles of Fc-Kazal greatly fluctuated after challenged by different 

pathogens. Recombinant Fc-Kazal was successfully expressed and purified. It showed inhibitory activity against 

elastase, chymotrypsin, and subtilisin. The Fc-kazal inhibitor was also found to possess bacteriostatic activity 

against the B. subtilis, S. aureus, V. anguillarum and A. salmonicida. Fc-serpin (DQ318857) contains a typical 

serpin-like homologue. The reactive center loops (RCL) sequences of Fc-serpin, P. leniusculus serpin, M. sexta 

serpin-6 and Bombyx mori serpin-2 are highly similar. An Arg at P1 position of the reactive site indicates 

Fc-serpin may have inhibitory activity against PPA and clotting enzyme. Transcripts of Fc-serpin mRNA were 

mainly detected in gill, hemocytes and lymphoid organ. Expression profiles of Fc-serpin were greatly fluctuated 

after bacteria and WSSV challenge. Recombinant Fc-serpin was successfully expressed and identified by 
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MALDI-TOF mass spectrometry. The refolding rFc-serpin showed potential inhibitory activity against trypsin, 

human thrombin and rFc-SPH. It was also found to possess bacteriostatic activity against the S. aureus, V. 

anguillarum and E. coli DH-5α. Iinhibitory activities of Fc-Kazal and Fc-serpin imply that they may function as 

defense components against proteinases from pathogen and possibly be involved in the regulation of shrimp 

endogenic proteinase activity. The data can provide us clues that they might play potential roles in innate 

immunity of shrimp. 
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The Meretrix lamarckii belong to the genus Meretrix in Veneridae family, which is one of common edible 

bivalves and make up significant proportion of the world fishery and aquaculture with other Meretrix species. A 

new record from Zhejiang province of China was described. We compared the M. lamarckii from the Hainan 

Island with the new record sample from Zhejiang province, by examining both the morphology of the specimens 

and two complete mitochondrial DNA data. The shell characteristics of them are similar, minor discrepancy exist 

in shell shape, color and thickness of the shell. The complete mitochondrial genome of M. lamarckii from 

Hainan is 20,965nts in length and the sample from Zhejiang is 21,209nts in length. Two complete mitochondrial 

sequences were nearly 99% identical to each other. According to present study, this is the first record of M. 

lamarckii in Zhejiang province. The geographic distribution of M. lamarckii, which is distributed in Hainan and 

Guangdong Provinces of China, stretch from south coast of Guangdong China to more north, arrive at south of 

coast of Zhejiang China. Moreover, the complete mtDNA of M. lamarckii data could contribute to a better 

understanding of the phylogenic relationships of genus meretrix, and facilitate studies on population structure, 

genetic diversity, and broodstock management of clam M. lamarckii. 
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Genome sequencing of the marine animals is being accelerated for the molecular breeding and evolutionary 

research. However, information on expressed genes is insufficient to allow annotation and use of the genomic 

information. A series of expressed sequence tags of 5' ends of two full-length enriched cDNA libraries (PtFLcLs) 

were functionally characterized from Portunus trituberculatus which subjected to temperature stresses. PtFLcLs 

were non-normalized libraries which constructed from eyestalk and haemocytes. For eyestalk PtFLcL, a total of 

4606 ESTs that were sequenced once from the 5' ends of clones were produced and assembled into 510 unique 

sequences with 486 contigs and 24 singletons. For haemocytes PtFLcL, a total of 4452 ESTs were produced and 

assembled into 1066 unique sequences with 461 contigs and 605 singletons. Percentages of redundancy and 

proportion of full-length clones were 49.7% and 49.1 %, 36.7% and 39.1%, respectively. In Gene Ontology 

analysis, two significant biological process leaf nodes were found: physiological process and cellular process. 

Four genes, including a serine proteinase homolog prophenoloxidase-activating factor, a heat shock protein 70, 

an anti-lipopolysaccharide factor, and an arginine kinase were significantly abundant in eyestalk and 

haemocytes based on our studies. The availability of full-length cDNA clones may fill in the gap created 

between sequence information and biological knowledge. These characteristics of PtFLcLs determined by EST 

analysis can provide important insight to discover the functional pathways in gene networks and to expand our 

understanding of molt cycle and immunology in the crab. 
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Infectious disease constitutes a major obstacle to the sustainability of shrimp aquaculture worldwide and a 

significant threat to natural populations of shrimp and other crustacea. The study of the shrimp immune system, 

including the response to viral infection, has been hampered by a relative lack of molecular genetic information 

and of tools suitable for highthroughput assessment of gene expression. In present study, we using Penaeus 

monodon and Litopenaeus vannamei as experimental animals. To insights into the expression profiles and 

transcriptomic on two culture shrimps Penaeus monodon and Litopenaeus vannamei responses to immune 

challenge. In this report, the generation of a tiger shrimp immune DNA microarray encompassing 30 

immune-related genes and a cDNA microarray encompassing 6000 putative unigenes expressed in gills, 

circulating haemocytess, and hepatopancreas of Litopenaeus vannamei is described. Penaeid shrimp immune 

DNA microarray was first applied in screening high disease-resistant broodstocks of tiger shrimp, the result 

indicated that higher mRNA level hemocyanin and 5HT1-receptor was found in disease-resistant shrimp 

broodstocks. The second application of shrimp immune DNA microarray was in nutrigenomic study, the result 

revealed that the expression of several immune genes (Crustin, Lysozyme, Mo-penaeidin, Transglutaminase and 

Kazal-type proteinase inhibitor ) were increased significantly after injection of microbial immune elicitors (such 

as lipopolysaccharide, -1-3 glucan and peptidoglycan) and Chinese medicine herbs.  
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Microalgae, the largest primary biomass, have been considered as a source of high-lipid material for the 

production of biofuels. Especially, marine microalgae with seawater-requirement for growth have several 

advantages in practical application due to low land costs and free seawater, and repressing contaminant 

microorganisms from preferentially growing. Our research group has launched the selection of marine 

microalgae with high neutral lipid content from marine microalgal culture collection. A marine pennate diatom, 

strain JPCC DA0580, which was tentatively identified as Navicula sp., was selected as a promising resource that 

can grow as dominant species in the open ocean toward biodiesel production The lipid content: 60%) [1]. Gas 

chromatography/mass spectrometry analysis indicates that FAME fraction from strain JPCC DA0580 mainly 

contained methyl palmitate (C16:0) and methyl palmitoleate (C16:1). In order to increase oil productivity, and 

to improve the economics, metabolic engineering of microalgae could be useful. Furthermore, whole genome 

analysis would be a powerful approach to accelerate metabolic engineering toward the biodiesel production. 

Here, I describe whole genome analysis of marine pennate diatom, strain JPCC DA0580. The nuclear, plastid 

and mitochondrial genomes were sequenced by Genome Sequenser FLX System with more than 20-fold 

sequence coverage. The genome size was approximately 50 Mbp, which was much larger than those of two 

diatoms sequenced, i.e. marine centric diatom, Thalassiosira pseudonana [2] (32.4 Mbp) and marine pinnate 

diatom, Phaeodactylum tricornutum [3] (27.4 Mbp). Furthermore, comparative genome analysis of three species 

(JPCC DA 0580, T. pseudonana and P. tricornutum) was performed. This comprehensive genome analysis will 

elucidate the metabolic pathways of strain JPCC DA0580, and determine how triglyceride is accumulated. 
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[2] Armbrust, E.V. et al. 2004. The genome of the diatom Thalassiosira pseudonana : ecology, evolution, and 
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A feeding experiment was conducted to investigate the interaction of probiotics Lactobacillus sakei, 

Debaryomyces hansenii and prebiotic inulin on enhancing the immune response in leopard grouper to 

Aeromonas veronii infection. Juveniles were fed six different diets: control (non-supplemented), L. sakei (10
6
 cfu 

g
-
1), D. hansenii (1.1% corresponding at 10

6
 cfu g

-1
), inulin (1%), L. sakei + inulin (L+I) and D. hansenii + 

inulin (Y+I). At week 6, leopard grouper were intraperitoneally challenged with a pathogenic isolate of A. 

veronii to measure sequential changes in the immune response. Six fish were placed per tank and were sampled 

at day 28 (week 4) and 42 (week 6) pre-challenge and day 7 post-challenge for immunological analyses. 

Concurrently, antagonism to pathogens and bile tolerance test were determined for both probiotics. The results 

showed that L. sakei had the highest resistance to fish bile (10%) after 1.5 and 24 h of exposure where viable 

cells were slightly increased (1.5 h: 4.0x10
7
0.75; 24 h: 1.23x10

8
0.30); D. hansenii showed an ability to grow 

with bile nearly as well as the positive control (without bile) after 1.5 and 24 h of exposure (1.5 h: 5.9 x10
6
0.32; 

24 h: 1.77 x10
7
0.34). The antimicrobial activity of the candidate probiotics D. hansenii was assayed by the 

spot-on-the-lawn method. The result showed L. sakei had a clear growth inhibition to six pathogens, Vibrios 

(except to Vibrio harveyii) and Aeromonas hidrophila and veronii (diameter of inhibition zone, mean: 0.4 cm), 

whereas D. hansenii had a high inhibition to Vibrios (diameter of inhibition zone, mean: 1.0 cm) and no 

inhibition effect to A. veronii. On the other hand, IgM increased significantly at week 4 and after challenge in 

fish fed with D. hansenii, while hemoglobin values were only increased significantly at week 4 for the same 

treatment. Lisozyme activity was increased at week 4 with Y+I supplemented diet and after challenge with L+I. 

Finally, serum peroxidase content increased at week 6 with inulin diet and tended to increase after challenge with 

D. hansenii and L. sakei diets although this enhancement was not statistically significant. In conclusion, the 

probiotics L. sakei and D. hansenii used in this study had strong resistance to fish bile. The inhibition of 

pathogens was also observed in both probiotics. Finally, under the experimental conditions, dietary L. sakei, D. 

hansenii and inulin had a synergistic effect on enhancing immunity. The use of these candidate probiotics could 

be of great interest, which may be a new effective tool to control pathogen overgrowth in aquaculture. 
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Abstract: Lack of fundamental knowledge of reproduction in the black tiger shrimp (Penaeus monodon) 

impedes the farming industries.  To stay competitive in the exporting market, Thailand desperately needs to 

ensure successful reproduction in captivity [1]. This study aims to understand differences between wild-caught 

and domesticated broodstocks at transcriptomic levels using cDNA microarray. The microarray was constructed 

from the previously reported 12 EST libraries of P. monodon [2] (http://pmonodon.biotec.or.th), consisting of 

5,568 non-redundant features. The expression profiles of testes from wild broodstock (N=3 Andaman Sea, West; 

N=3 Gulf of Thailand, East) were compared with those from domesticated broodstock at different ages (18, 14, 

and 10 months; N=4 in each group) using expression profile of testes pooled from 4-month-old juveniles (N=114) 

as a common reference. The microarray results reveal several differentially expressed genes. For instance, genes 

with higher expression levels in broodstock than in juveniles included COP9 constitutive photomorphogenic 

homolog subunit 5 isoform 1, CDK5 regulatory subunit associated protein 3, and orphan 2, whereas some genes 

expressed higher in juveniles than broodstock such as pleiomorphic adenoma gene-like 1, Ran 

GTPase-activating protein, and vitellogenin. When compared between the wild and domesticated brooders, a 

group of genes, such as COP9 constitutive photomorphogenic homolog subunit 4 and subunit 6, dynactin 

subunit 3, and motile sperm domain containing 1 exhibited higher expression levels in the wild than in the 

domesticated brooders. Expression levels of six subunits of COP9 constitutive photomorphogenic homolog, also 

called CSN, were confirmed using realtime PCR. Among the six subunits, CSN4, CSN5, and CSN6 showed 

significantly highest expression levels in the wild from the west coast compared to other testis samples (P<0.05). 

Although the expression level of CSN2 was also highest in the wild from the west coast, its higher level was 

only significantly different compared to the 18-month-old group (P<0.05), but not significantly different from 

other testis samples. When considered in all ages of the domesticated groups, expression levels of CSN2 and 

CSN5 in the 18-month-old group were lower than in the 14- and 10-month-old groups. Expression levels of CSN 

7a and CSN8 were not significantly different in all testis samples (P>0.05). These candidate genes are being 

characterized for their involvement in testicular maturation of this animal using other molecular methods. 
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Abstract: Eyestalk ablation has been commonly used to induce female reproductive maturation in panaeid 

shrimp industry. Although this technique has been successful in inducing ovarian maturation, it has many 

undesirable effects, such as stresses of broodstock and low quality of offspring. Study of molecular mechanism 

involved in induction of ovarian maturation without any negative effects on broodstock and offspring has been 

required. However, there is still limited knowledge about molecular mechanism of ovarian maturation after 

eyestalk ablation [1]. Currently, microarray technology allows simultaneous screening of thousands of genes at 

transcriptional level. The previous cDNA microarray of black tiger shrimp (P. monodon) has been constructed 

from reproductive organs to screen genes involved in ovarian development at different stages [2]. In this study, a 

new version of an in-house cDNA microarray (UniShrimpChip) was fabricated from unigenes of the previously 

constructed 12 EST libraries [3]. A total of 5,568 unigenes on the chip not only included cDNA from the 

reproductive organs, but also from other organs in the shrimp. The usefulness of this new version of this chip 

was demonstrated by screening gene expression patterns of P. monodon broodstock after eyestalk ablation. Gene 

expression patterns of ovaries from 18-month-old domesticated shrimp at different time points (48, 72 and 168 

hours) after eyestalk ablation were compared to those before the eyestalk ablation. Five major groups of 

clustered analysis were selected according to their expression patterns. Due to their potentially relevant 

functions in ovarian maturation, some of the genes in each group are being validated by realtime PCR. These 

genes include innexin2, calnexin, heat shock protein 90, synovial apoptosis inhibitor and thyroid hormone 

receptor. Their expression patterns from the realtime PCR results correlated with microarray result. Therefore, 

this study has demonstrated that UniShrimpChip can be employed for a high-throughput screening in P. 

monodon. Furthermore, some candidate genes will be characterized for their functions in the future.  
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The relatively small genome size and the economical and ecological importance make the Pacific oyster 

Crassostrea gigas a good candidate for genome sequencing. The project uses a combination of traditional 

Sanger sequencing and next generation sequencing technologies: Solexa deep coverage (100 X from whole 

genome short gun sequencing) and Sanger sequencing of fosmid ends for connectivity (450000 Fosmid clones 

were pair-end sequenced). To resolve the assembly problem resulted from the high polymorphism of the oyster 

genome, 3000 pools of 160000 fosmid clones was sequenced with Solexa and assembled separately. The data 

will be integrated to that from the fosmid pair-end sequencing and the whole genome sequencing. The latest 

assembly and annotation results will be presented at the meeting. 
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Roseobacter is a well presented bacterial clade that exists across diverse marine habitats. A number of aerobic 

anoxygenic phototrophic bacteria (AAPB) have been identified in the Roseobacter lineage. Phage RDJLphi1 is 

a siphovirus isolated from Roseobacter denitrificans OCh114, an AAPB strain [1]. We reported here the 

complete ~63 kb genomic nucleotide sequence of RDJLphi1. Shotgun sequencing and primer walking were 

used to obtain the whole genome sequence and several bioinformatics tools were employed to predict and 

annotate open reading frames. Eighty-seven genes were predicted from the RDJLphi1 genome. Among them, 38 

ORFs are most similar to phage-related genes and 18 ORFs have significant hits with roseobacterial genes. 

RDJLphi1 shares similar genome organization with bacterial siphoviruses phiJL001 [2], YuA [3] and M6 [4], 

but differs from Mu or lambda-like phages. However, phylogenetic analysis based on large terminase subunits 

showed that RDJLphi1 is deeply branching with phiJL001, YuA and M6. Moreover, RDJLphi1 displays low 

sequence similarity with known phages unveiled through genome alignment, further suggesting its novelty. 

Interestingly, four hallmark genes of RDJLphi1 were identified to be highly homologous to the gene transfer 

agent (GTA) like genes (ORFs 12-15). GTA elements are widely distributed among almost roseobacters [5]. 

Phylogenetic analysis showed that GTA-like sequence from RDJLphi1 is closed related to those from bacteria in 

Rhodobacterales order (Figure 1). The sequence homology of these four genes suggests that phage RDJLphi1 

and GTA may share similar host recognition and cell wall penetrating mechanisms. Having GTA-like genes in 

phage genome implies potential genetic exchanges occurred between phage and GTA sequences, and further 

supports the mosaic nature of phage genomes.  

 

Fig. 1 Phylogenetic relationships of concatenated protein sequences of GTA gene 12 to 15 from bacteria and 

bacteriophages. The tree was constructed with a neighbour-joining algorithm, using the minimum evolution 

distance. Subclusters were separated by dashed lines. Bootstrap values (>50%) for major branches are shown on 

the edge of the circular tree, except that one is in the center indicated by an arrow. Phage RDJLФ1 and ФJL001 

were indicated by symbol (★) and roseobacters by symbol (●). P. denitrificans PD1222 and R. sphaeroides 

ATCC 17025 were indicated by symbol (■), R. capsulatus by symbol (▲). The numbers in the end of names of 

bacteria (P. denitrificans PD1222, R. sphaeroides ATCC 17025 and Oligotropha carboxidovorans OM5) indicate 

multiple GTA-like elements in one bacterial genome. 
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Abstract:  

Background: Massively parallel pyrosequencing has emerged as an alternative approach for high-throughput, 

efficient, cost-effective and reliable sequence determination, which shows a great power in the complexity 

studies of transcriptome characterization [1]. Sea cucumber (Apostichopus japonicus, Selenka 1867), widely 

distributed along the coasts of West Pacific Ocean in China, Japan, Korea, and Russia [2], is economically and 

biologically important, but little genomic or transcriptomic sequence resources are available currently. To get 

foundational transcriptome resources and maximize sequence diversity, we sequenced a cDNA pool including 

several genetically diverse larvae and multiple tissues of adults on the GS FLX sequencer (454 life sciences).  

 

Results: 1,061,078 reads were produced in a single pyrosequencing run with an average read length of 344 bp. 

These reads assembled into 58,337 contigs and 209,538 singletons. Blast analysis identified 44,111 and 33,664 

unique gene elements (E<0.0001) based on sequence similarity with protein sequences in nr protein database 

and Swiss-Prot database, respectively. Assembled sequences were also annotated with Gene Ontology and KO 

terms. Among the 33,664 Swiss-Prot annotated genes, 26,036 (77.3%) were assigned with one or more GO 

terms for a total of 133,251 GO assignments. In all the contigs and singletons, 4611 (1.7%) participated in 430 

different pathways defined by KEGG. We also identified 106,522 candidate SNPs and 28,340 indels, and the 

overall frequency of all SNP types in the transcriptome of sea cucumber, including indels, was 1 per 127 bp.  

 

Conclusion: Our data provided the most comprehensive sequence resource currently available for A. japonicus 

and an extensive collection of potential genetic markers for the study of gene expression and regulation pattern, 

the association and population connectivity in sea cucumber. This work also demonstrated the successful and 

efficient application of a next generation sequencing method.  
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Abstract:  

Background: The Yesso scallop (Patinopecten yessoensis, Jay 1857) is a commercially important species mainly 

cultured in China and Japan [1]. It is also biologically important because of its specific position in taxonomy and 

the important role in bottom invertebrate community structure. Besides, the identification of the orange variants 

which were rich in carotenoids [2] has raised our great interests in its genetic mechanism. However, few 

genomic resources are currently available. Here, we performed a de novo transcriptome sequencing on the 

Roche 454 GS FLX platform [3] to produce a substantial EST dataset for Yesso scallop that will provide an 

insight into its poorly understood genetic background.  

 

Results: 805,330 reads produced in a single 454 sequencing run were assembled into 32,590 contigs with 

six-fold average sequencing coverage. A total of 27,561 unique protein coding genes were identified among the 

contigs and long singletons based on sequence similarity with known proteins. The functions of the unigenes, 

from GO annotation and KEGG pathway mapping, cover a diverse set of biological functions and processes. 

Comparative transcript profiling evidenced large variation of gene expression in various tissues between the 

color variant and the common scallop. In addition, 2,637 potential microsatellite loci and 51,225 SNPs were 

identified among our ESTs.  

 

Conclusion: Our data provide the most comprehensive sequence resource currently available for Yesso scallop，

generated novel observations on expression of different tissues, and include an extensive collection of potential 

genetic markers for population and quantitative genetic studies. This ESTs collection is a much needed genomic 

resource for this non-model species which will give insight into the evolutionary and biological complexity of 

scallops, and provide a physiological and genetic basis for its breeding programme.  
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Energy crisis and global warming demand the development of biofuels as renewable alternatives to fossil fuels. 

Microalgae have been considered as one of the most promising feedstocks of biodiesel. However, the genetic 

diversity and genomic evolution of the microalgal traits relevant to oil production remain ill defined.  The 

Nannochloropsis group is a phylogenetic distinct genus of small unicellular microalgae, with a size of 2-5 um 

and widely distributed in oceans. They are considered promising candidates for industrial biodiesel production, 

as several members of this group have been found to be capable of rapid growth and robust production of 

neutral lipids while supplied with flue gases in large-scale cultivation systems. Interestingly, many phenotypic 

traits in Nannochloropsis, including those of particular industrial interest such as oil content and stress resistance, 

are species different.  

 

We have sequenced the Nannochloropsis Phylo-Genome and investigated the genetic diversity and genomic 

evolution of microalgal oil production.  First, a high-quality draft genome sequence of Nannochloropsis 

oceanica was generated using a hybrid sequencing and assembly strategy that combines the powers of 

pair-ended reads from 454 and Solexa. Next, draft genome sequences were produced using paired Solexa reads 

for an additional six Nannochloropsis species, N. salina CCMP537, N. gaditana CCMP527, N. sp. CCMP531, 

N.oculata CCMP525, N.limnetica CCMP505 and N.granulata CCMP529. Together, these seven 

Nannochloropsis genomes decoded span a wide phylogenetic range and include nearly all known species in this 

genus. Our results showed that the genome sizes are all between 30Mb to 35Mb, except N. limnetica CCMP505 

(43Mb). However, the sequence diversity and genome-structure divergence vary widely. In this presentation, our 

approach to identify the functional elements encoded on the genomes will be introduced. Furthermore, the 

conservation and divergence of genes, regulatory elements and metabolic pathways will be discussed.  
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Energy crisis and global warming demand the development of biofuels as renewable alternatives to fossil fuels. 

Microalgae have been considered as one of the most promising feedstocks of biodiesel. Although over 40,000 

microalgal species have been identified on earth, many of which either grow slowly or possess low lipid 

contents. Only a small fraction of species and strains harbor the potential for large-scale biodiesel production, 

yet none of them has demonstrated the productivity required for a viable algal biodiesel feedstock.   

 

The development of microalgal feedstock has been hindered by the poor understanding of the global and local 

metabolic and regulatory networks underlying robust biomass accumulation and oil production. To untangle the 

intricate networks, it is imperative that a functional genomics model for robust algal oil production be 

established.  Nannochloropsis is a phylogenetic distinct genus of small unicellular microalgae, with a size of 

2-5 um and widely distributed in oceans. In many large-scale and pilot-scale outdoor cultivation facilities, 

Nannochloropsis strains have been found to be capable of robust growth when supplied with flue gases, 

naturally accumulating high levels of oils in a stationary phase, and exhibiting resistance to environmental 

contaminants.  

 

We have produced a high-quality genome sequence of Nannochloropsis oceanica strain OZ-1 using a hybrid 

sequencing and assembly strategy. First, a total of 28X 454 reads and 190X Solexa reads were collected from 

multiple sequence libraries with pair-end distances ranging from 200bp to 10Kb. Secondly, the 454 reads were 

assembled into whole-genome scaffolds, followed by semi-automated and manual delineation of the numerous 

tandem and global repeats. Thirdly, targeting the remaining inter-contig gaps, local assemblies that pool the 

Solexa reads and 454 reads falling into the gaps were performed. Fourthly, Solexa reads were aligned to correct 
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base errors. Finally, the integrity and accuracy of the assembly were validated using the pair-end information 

from all the libraries. In addition to the genome sequence, we have also decoded, using both 454 and Solexa, the 

transcriptomes of Nannochloropsis oceanica under a variety of environmental stresses. A large number of novel 

transcripts, including both mRNA and non-coding RNAs, were discovered.  These efforts resulted in a 

high-quality genome sequence, with total genome size 29.9Mb, N50 scaffold size nearly 900Kb and N50 contig 

size over 50Kb. A total of 12407 protein-coding genes were identified on the genome, and 82% of them were 

supported by our experimentally determined transcript sequences. Based on the genomic and transcriptomic 

landscapes, we have constructed one of the first whole-genome metabolic maps for naturally-TAG-accumulating 

microalgae and reveal numerous previously unappreciated metabolic features.  
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Energy crisis and global warming demand the development of biofuels as renewable alternatives to fossil fuels. 

Microalgae have been considered as one of the most promising feedstocks of biodiesel. Although over 40,000 

microalgal species have been identified on earth, many of which either grow slowly or possess low lipid 

contents. Only a small fraction of species and strains harbor the potential for large-scale biodiesel production, 

yet none of them has demonstrated the productivity required for a viable algal biodiesel feedstock.  The 

development of microalgal feedstocks has been hindered by the poor understanding of the global and local 

metabolic and regulatory networks underlying robust biomass accumulation and oil (triacylglycerol, TAG) 

production.  

 

Synthesis and sequestration of TAG into cytosolic lipid bodies appear to be a protective mechanism by which 

algal cells cope with stress conditions, but little is known about regulation of TAG formation at the molecular 

and cellular level.  Nannochloropsis is a phylogenetic distinct genus of small unicellular microalgae widely 

distributed in oceans. In many large-scale and pilot-scale outdoor cultivation facilities, Nannochloropsis strains 

have been found to be capable of robust growth when supplied with flue gases, naturally accumulating high 

levels of oils in a stationary phase, and exhibiting resistance to environmental contaminants. To untangle the 

intricate networks underlying the robust biomass accumulation and oil production in Nannochloropsis, our 

group first produced a high-quality genome sequencing of Nannochloropsis oceanica. Then we applied 

high-throughput sequencing technologies to reconstruct the global diversity and dynamics of gene expression 

under a number of pivotal environmental conditions that lead to robust accumulation of TAG, such as increased 

light intensity and depletion of nitrogen nutrients. Diversity of the transcripts was revealed mainly with the 454 

reads; the read-length of 400 to 550 bp greatly facilitated the assembly of full-length transcripts. Dynamics of 

the transcripts were monitored mainly by the Solexa reads; the massively parallel short read sequencing 

technology not only quantified the abundance of transcripts but also reveal very rare transcripts as well as 

numerous unexpected structural variants of transcripts. Comparisons of the genome-wide and in-depth gene 

expression profiles in Nannochloropsis oceanica enabled us to reconstruct the first genome-wide metabolic and 

regulatory networks of microalgal triacylglycerol production. 
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Cephalochordate lancets are promising experimental model organisms that occupy a special phylogentic 

position. They are basal chordates diverged before the split between two other chordate phyla, the 

morphologically diverse urochordates and vertebrates, and also before the whole genome duplications occurred 

in the vertebrate lineage.  As urochordates, lancets have desired advantages in evolutionary and experimental 

biology: great genetic and developmental simplicity but high levels of homology to vertebrates that extend to 

development and tissue organization.  The Chinese species Branchiostoma belcheri is highly divergent from 

the Floridae and the Mediterranean lancets.  In China, lancets were previously found in abundance along the 

coastal waters and were once a superior sea food in some regions.  Unfortunately, through a combination of 

environmental changes, pollution and human trespassing, this species has become endangered in China.  The 

genetic characterization through sequencing and polymorphism analysis will help build a solid biological 

foundation toward the preservation and artificial reproduction of this agricultural species. 

 

We hereby report the progress of whole genome sequencing of Branchiostoma belcheri using GS FLX Titanium 

from 454 Life Sciences.  We have generated more than 10 Gb of sequence data and have produced a first draft 

assembly using Newbler.  Preliminary analysis of the assembly and gene annotation showed that the 

combination of long shotgun reads and multiple-span paired end sequencing can successfully assemble the 

genome into two haplotypes.  The haplotypes exhibit a level of nucleotide polymorphism that is the highest 

ever observed in all sequenced metazoan genomes.  The draft assembly provides a rich resource for developing 

markers needed for genetic map reconstruction, phenotype selection and population analysis. 
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Picocyanobacteria Synechococcus are major primary producers in diverse marine habitats, and their community 

can be influenced by the co-existing viruses. Genomic studies on cyanobacterial viruses (cyanophage) have 

provided new insight into biological and ecological features of cyanophages. In this study, we report three 

genome sequences of siphoviruses (S-CBS1, S-CBS2 and S-CBS3) [1] that infect three marine Synechococcus 

strains (CB0201, CB0204 and CB0202) isolated from the Chesapeake Bay [2]. All these three phages are the 

members of Siphoviridae, based on morphological and genomic characterization. The 72-kb genome of S-CBS2 

comprises ca. 102 predicted open reading frames (ORFs), and 37 of them are homologous to the ORFs on P-SS2 

[3], a siphovirus infecting marine Prochlorococcus. The genome architecture of S-CBS2 is most similar to that 

of P-SS2 among all the known phage genomes, but the genome size of S-CBS2 is only two third of P-SS2. 

S-CBS1 (30 kb) and S-CBS3 (33 kb) share 62% nucleotide identity and 30 homologous ORFs. The 

terminase-based phylogeny shows that S-CBS2 and P-SS2 belong to an unclassified separate phyletic group, 

while S-CBS1 and S-CBS3 is more closely related to lambda-like phages. S-CBS1 and S-CBS3 have little 

genome sequence homology with S-CBS2 and P-SS2, appearing to be representatives of a different subtype of 

cyanosiphovirus. Four genes (terminase, portal, major capsid and lysozyme) of S-CBS1 or S-CBS3 are 

homologous to genes of a freshwater Synechococcus elongatus strains PCC 6301 and PCC 7942. Those genes in 

these two Synechococcus genomes are located in a potential prophage gene structure, which sheds light on 

lysogenized feature of cyanobacteria. None of photosynthesis genes (i.e. psbA and psbD) were identified in all 

the three cyanosiphovirus genomes. Comparative genomics shows that the cyanosiphovirus is more variable in 

terms of genome size, sequence homology and terminase phylogeny compared to other cyanophage families 

(myoviruses and podoviruses). Metagenomic analysis showed that cyanosiphoviruses are present in relatively 

low abundance in the ocean surface water compared with cyanomyoviruses and cyanopodoviruses. Nevertheless, 

the S-CBS1 or S-CBS3-like subtype of cyanosiphovirus appears to be an active group in marine deep 

chlorophyll maximum water.  

Reference 
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Purpose of study: Lipid accumulation is species-specific in fish. While red seabream and amberjack contain 

high quantities of lipid both in liver and muscle (fatty fish), other commercially valuable fish such as torafugu 

and flounder accumulate lipid predominantly in liver (lean fish) [1]. Although the Fugu genome database is 

publicly available for torafugu, a typical fish of the latter, the former fish do not have such database and much 

less number of cDNA sequences have been recorded. We therefore performed an expressed sequence tag (EST) 

analysis of red seabream as a representative of fatty fish to explore the genes possibly related to lipid 

metabolism in this fish. 

Methods: Total RNAs were extracted from liver and fast muscle of 1-year-old red seabream (1060 g) cultured 

in Suruga Bay, Japan, and poly (A)
+
 RNAs were purified by conventional methods. cDNAs were synthesized 

from the poly (A)
+
 RNAs and subjected to 3' fragment DNA sequencing with a Roche 454 GS-FLX 

next-generation sequencer. GS de novo assembler and cap3 programs were used for assembling, whereas 

BLAST2GO program was used for homology search and gene ontology (GO) analysis. BLAST search against 

local databases was performed using a standalone BLAST program downloaded from the NCBI website. 

Results and Conclusions: The nucleotide sequences of 177,817 and 199,167 cDNAs were determined for liver 

and fast muscle, respectively. These ESTs were assembled into 11,235 and 12,903 contigs by GS de novo 

assembler, respectively. Among the contigs, 6,083 and 5,312 were found to be homologous to genes in the 

publicly available database, whereas 4,097 and 4,191 were annotated with GO terms, respectively. The contigs 

were further assembled into 10,371 clusters by the cap3 program, and subjected to BLAST search using a local 

database consisting of all known genes reported for red seabream. Among the clusters, 8,816 showed no BLAST 

hit, suggesting their novelty. Genes possibly involved in the accumulation and transportation of lipid such as 

those encoding apolipoproteins, fatty acid binding proteins and various lipases were included in the contigs. 

These genes were dominant in liver, suggesting their important roles in lipid metabolism in red seabream. 
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The stramenopiles include more than 100,000 known species which represent a major eukaryotic group that is 

taxonomically distinct from the chlorophytic or rhodophytic lineages of autotrophs. Eustigmatophyte, a vital 

member of stramenopiles, plays an important role in the earth's biogeochemical cycles (e.g. sulfur and nitrogen 

loading) and serves as the primary producer that fixes a significant portion of the total CO2 processed on earth.  

However, to date, there are only minimal data with respect to chloroplast genome sequences of stramenopiles. 

Here we report seven plastid genome sequences of Nannochloropsis species, including N. oceanica strain OZ-1, 

N. salina CCMP537, N. gaditana CCMP527, N. sp. CCMP531, N.oculata CCMP525, N.limnetica CCMP505 

and N.granulata CCMP529. Nannochloropsis is a genus of Eustigmatophyte. Among these plastid genome 

sequences, for example, the circular plastid genome of N. oceanica strain OZ-1 is 117548 bp in size and 

includes a pair of inverted repeats (IRs). The plastid genome encodes 155 unique genes. Of these, 121 are 

predicted protein-coding genes and 34 are structural RNA genes. Among these structural RNA genes, ribosomal 

RNA genes and tRNA genes numbered 3 and 28, respectively. Two genes that were not previously reported in 

any chloroplast genomes were discovered in the sequence. One is a cellwall-associated hydrolase, which we 

hypothesized as the result of a horizontal gene transfer event. The other is a 109 amino acid protein which we 

predicted to be a retrotransposon protein. Genome-wide phylogenetic analyses based on concatenated protein 

sequences encoded by both plastid genomes and cyanobacterial genomes will be conducted, which will provide 

a further insight of the plastid evolution in stramenopiles and in the red algal lineages. This comprehensive 

dataset of plastid genomes from nearly all known species of Nannochloropsis revealed the microevolution of 

plastids. 
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By using two powerful platform technologies, transgenesis and DNA microarray, we are embarking on a 

program to use two small aquarium fish, the zebrafish (Danio rerio) and medaka (Oryzias latipes), to develop 

environmental monitoring tools. For the transgenic part, we are using selected inducible promoters to drive 

transgenic expression of living color reporter genes such as GFP (green fluorescent protein). Such transgenic 

fish would display green florescent color when they encounter environmental pollution. In one of transgenic 

medaka lines we generated, GFP expression is under an estrogen-inducible promoter derived from a medaka 

vitellogenin gene. Thus GFP is exclusively expressed in the liver of mature adult female. Male and juvenile 

transgenic fish do not express GFP but could be induced to express GFP in the liver after exposure to 

-estradiol as well as some environmental estrogenic compounds, indicating the broad application of the 

transgenic line to monitor a wide range of estrogenic chemicals [1]. Recently we have also developed GFP 

transgenic medaka under the hsp70 and cyp1a1 promoters. The former could respond general stressors including 

heat shocks and heavy metal exposure, and the latter responded a range of xenobiotic chemicals such as TCDD 

(2,3,7,8-tetrachlorodibenzo-p-dioxin), BaP (benzo[a]pyrene). Interestingly, different chemicals stimulated 

different patterns of GFP expression in different tissues, indicating the feasibility of using the same transgenic 

fish to discriminate different environmental contaminants. All of these transgenic lines are capable of 

responding the anticipated environmental chemicals with high sensitivity and reproducibility. In the second part 

of the program, we are testing the concept of using the transcriptome change to predict environmental pollutants 

the fish encountered. The zebrafish were first treated with 16 selected environmental chemicals and DNA 

microarray was used to analyse transcriptomic changes. By focusing on two classes of compounds, Polycyclic 

Aromatic Hydrocarbons (PAHs) and Estrogenic Compounds, we generated robust prediction models that can 

discriminate compounds of the same class from those of different classes [2]. Through microarray-based 

transcriptome analyses, we have also identified biomarker genes for detecting aquatic contaminations for a 

number of popular environmental chemicals such as arsenic [3], mercury [4], bisphemol A, 4-nitrophenol, 

chloroaniline, lindane, etc., in addition to PAHs and estrongen. Now we are developing an assay to apply these 

biomarkers to other fish species for practical environmental monitoring. Currently we are also exploring 

knowledge-based data mining of human homologs of zebrafish genes in our toxicogenomic database to reveal 

highly conserved chemical-induced biological responses/effects between fish and human and thus provide 

information on health-risks associated with environmental chemicals to human.  

[1] Zeng, Z., T. Shan, Y. Tong, S.H. Lam and Z. Gong (2005) Env. Sci. Tech. 39:9001-9008. 

[2] Lam, SH, Mathavan S, Tong Y, Li H, Karuturi RKM, Wu YL, Vega VB, Liu ET and Gong Z. (2008) PLOS 

Genetics. 4:e1000121. 

[3] Lam, S.H., C.L. Winata, Y. Tong, S. Korzh, W.S. Lim, V. Korzh, J. Spitisbergan, S. Mathavan, L.D. Miller, 

E.T. Liu and Z. Gong (2006) Physilogical Genomics. 27:351-361. 

[4] Ung CY, Lam SH, Hlaing MM, Winata CL, Korzh S, Mathavan S, Gong Z. (2010) BMC Genomics 11:212. 
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Purpose of Study: Glycobiology focuses on the understanding living mechanism from the view of interaction 

between oligosaccharides (glycans) of glycoconjugatges (glycoproteins and glycolipids) and its receptor. The 

results make develop to medical and biotechnological studies. Marine invertebrates have rich lectins 

(carbohydrate-binding proteins) as the receptor of glycans. The goal of this study is to find regulative ability of 

lectins obtained from marine invertebrates against higher animal cells through the glycan on membrane by 

frontal affinity chromatography which is a lectin-glycomics procedure.  

 

Methods: Galactose-binding lectins were purified from mussel (Mytilus galloprovincialis), sea hare (Aplysia 

kurodai) annelid (Perinereis nuntia) and sponge (Halichondria okadai) by melibiosyl-agarose gel affinity 

column. They were conjugated to NHS-activated Sepharose gel and attached to HPLC system. 20 pyridyl 

aminated oligosaccharides were applied to the column. The glycan-binding profile of each lectin was appeared 

as delay of elution on the value of V-V0 by fluorescent detector (ex 310nm: em 340nm) according to the method 

of Hirabayashi et al [1]. The cell growth regulative activity by lectins were detected by MTT assay against 

Burkitt‘s lymphoma cells, K562 and Jarkut cells.  

 

Results and Conclusions: All galactose-binding lectins purified by same procedure have shown quite different 

glycan-binding profile (Figure in below), indicating that the binding property of lectin against oligosaccharides 

is different from monosaccharides and lectins recognize complex saccharide structures [2]. A lectin of mussel 

- -4Glc) reduced the cell growth of Burkitt‘s lymphoma cells 

which express Gb3 but did not reduce K562 which did not express. The result finds that lectins in marine 

invertebrates specifically regulated the growth of higher animal cells according to the expressed glycan on its 

membrane and glycan-binding property. 

 

References: [1] Hirabayashi, J., et al. 2002. Oligosaccharide specificity of galectins: a search by frontal affinity 

chromatography. Biochem. Biophys. Acta 1572:232-254. [2] Kawsar, S. M. A., et al. 2009. Glycan-binding 

profile of a D-galactose binding lectin purified from the annelid, Perinereis nuntia ver. vallata. Comp. Biochem 

Physiol. 152B: 382-389.  
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Abstract 

Deep-sea hydrothermal vents are regarded as extreme environments, yet the animals dwelling around the vent 

sites exhibit high productivity and therefore must cope with environmental microbes and mechanical stress 

whether ensuing from animal predation or venting activity. Investigating the exceptional physiological reactions 

that vents mussels have adopted in their habitat remains an overwhelming challenge for deep-sea biologists. 

In an attempt to better understand the responses of deep-sea mussels to different hydrothermal vent conditions 

we carried out a high-throughput sequence analysis of B. azoricus transcriptome using gills tissues from animals 

freshly collected from the bottom of the sea. The Roche 454 GS FLX sequencing technology was used  to 

generate a substantial EST data set from which a comprehensive collection of genes coding for putative proteins 

was organized in the dedicated database, DeepSeaVent, the first deep-sea vent animal transcriptome database 

based on the pyrosequencing technology. In addition, a metatranscriptome analysis from the bacterial 

community associated to the vent mussel gills was also performed. Results from the metatranscriptome analyses 

point at the presence of an unprecedented number of bacterial phylotypes and metabolic reconstructions based 

on the annotation of bacterial sequences.  

The present study reports on the detection of a large numbers of novel sequences in both the transcriptome in the 

metatranscriptome of vent mussel and its associated microbial communities and discusses new possibilities to 

find protein-coding genes with potential use in biotechnology. The presence of bacterial marine enzymes such as 

chitinase, alpha-amylase, xylose isomerase, 4-diphosphocytidyl-2-C-methyl-D-erythritol kinase, 

1-deoxy-D-xylulose 5-phosphate synthase and polyketide synthase is discussed. 
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Singapore grouper iridovirus (SGIV) is an enveloped virus causing heavy economic losses to marine cultured 

fish. The envelope fractions were separated from purified SGIV virions by treatment with Triton X-100, and 

subsequently subjected to 1-DE-MALDI-TOF-MS/MS and LC-MALDI-TOF-MS/MS analysis. A total of 21 

viral encoding envelope proteins were identified in this study and 71.4% (15/21) of the identified proteins were 

predicted to be membrane proteins. Five viral envelope proteins were uniquely identified by 1-DE-MALDI, 

whereas another 10 proteins were only identified by LC-MALDI, six proteins were identified by both 

workflows. VP088 was chosen as an example of proteomic identification and characterized further. VP088 was 

predicted to be viral transmembrane envelope protein which contains 2 RGD (Arg–Gly–Asp) motifs, 3 

transmembrane domains and 5 N-glycosylation sites. VP088 gene transcript was first detected at 12 h p.i. and 

continued high transcription until 48 h p.i. Combining the drugs inhibition assay, VP088 gene was identified as 

a late (L) gene. Recombinant VP088 (rVP088) was expressed in Escherichia coli, and the specific antiserum 

against rVP088 was raised. VP088 was proved to be a viral envelope protein by Western blot and 

immunoelectron microscopy (IEM). Furthermore, rVP088 can bind to a 94 kDa host cell membrane protein 

suggesting that VP088 might function as attaching protein. Neutralization assay also suggested that VP088 

involve in SGIV infection. This study will lead to the better understanding of molecular mechanisms of the 

iridoviral pathogenesis and virus-host interactions. 
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CVTree is a method of non-alignment of whole genome/proteome phylogenetic analysis which calculates 

statistically short sequence string‘s frequencies from complete genomes. Through using CVTree method, we 

obtain the composition vector matrix of all animal whole mitochondrial proteomes, a subset of 23223 strings, 

which occupies only 0.73% of total strings and make significant contribution to the construction of phylogenetic 

tree. From this new  way of phylogenetic inferenc of animal species and the trees constructed is consistent to 

our current view of animal phylogeny, we proposal this new set of genome structural elements as 

evolutionary-elements (e-elements or E
2
) of the phylogenetic tree. There are basic e-elements which used by all 

animal kindom, and also phylum-specific e-elements which have significant difference between any two phyla. 

In vertebrates, when compare the tree which construct based on 3055 elements with the tree constructed soly by 

CVTree methods which based on complete K-strings, high similarity are found between them. In our whole 

vertebrate phylogenetic tree which is built based on key K-strings, five classes of vertebrate are clearly 

separated, and also the species in each class show similar evolutionary relationship when compared with the tree 

built by other methods. The phylogenetic tree which built through these e-elements among all animals show 

more rational topology than CVTree methods. These elements in vertebrates are intended to accumulate together 

on the protein sequence when mapped them on the whole proteome sequences, and probably not by chances, the 

accumulated area coincide with the conserved regions of protein sequences. At the same time, these cluster 

K-strings seems to be affected by the selection pressure in the evolutionary process. We believe that we have 

now for the first described the existence of these elements  and demonstrated their biological significance in 

phylogenetic reconstruction. The significance of e-element could go beyond mitochondrial genome and further 

studies are undergoing.  

 

Key words: CVTree, mitochondrial, whole proteome, e-elements, biological significance.  
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Abstract: Integrons are horizontal gene transfer systems containing elements necessary for site-specific 

recombination and foreign DNA expression. All integrons characterized to date are composed of three key 

elements for the capture of exogenous genes: intI (encoding an integrase belonging to the tyrosine-recombinase 

family); attI (a primary recombination site); pc (an outward orientated promoter that directs transcription of the 

captured genes). They were first identified by virtue of their important role in the spread of antibiotic-resistance 

genes in the Clinical Setting. Here, a pyrosequencing approach was utilized to directly obtain sequences from a 

fosmid library constructed from a black smoker chimney 4143-1 in the Mothra hydrothermal vent field at the 

Juan de Fuca Ridge. From the vent chimney metegenome, we discovered 18 new integrase genes (>20% 

difference in amino acid sequence from known integrase genes). Those genes with phylogenetic affinity to IntI 

proteins from Desulfurivibrio alkaliphilus AHT2 and Thiobacillus denitrificans ATCC 25259, which are belong 

to genera involved in sulfur metabolism. To our knowledge, no evidence has been documented for the existence 

of integrons in black smoker chimney. The existence of the integron integrase in that deep-sea hydrothermal 

vents, an environment type well removed from human influence, would reinforces the fact that this is a very 

ancient system in bacteria. 
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Abstract: Since it is known that standard culturing techniques account for only 1% or less of the bacterial 

diversity in the environments, the tendency of gene sources shifted toward metagenome. Marine sponges are 

filter feeder capable of processing thousands liters of sea water per kg of sponge a day. At that time, many 

microorganisms are taken up and digested by phagocytosis or harbored as symbiont consortia. Bacteria can 

sometimes reach 40 % of the sponge tissue mass and be concentrated in a sponge. We have constructed the 

libraries of these sponge-associated bacteria as representative for marine bacteria. In this study, the library was 

used for screening of cadmium concentrating clones. 

[Materials & Methods] 

 Fosmid library (average insertion length : 37 kbp) originated from Stylissa massa was inoculated in LB midium 

containing radio isotope 
109

Cd. After cultivation, E. coli cells were filtrated and incorporated radioactivities on 

the filters were measured. The plasmid harbored in a clone with the highest activity was extracted and the 

sequence was determined. Based on the sequence, physical map was constructed and several subclones were 

prepared according to restriction sites. In order to determine the gene involved in cadmium accumulation, 

several ORFs were sub-cloned individually. Cadmium accumulation ability of each subclone was determined by 

Atomic Absorption Spectrometry and effect of high concentration of cadmiun in the culture on the growth was 

evaluated.  

[Results & Discussion]  

 Six positive clones were found among 3,300 clones in the metagenome library. Three subclones based on 

restriction sites did not show radioactivity. Due to these results, the remaining undetermined regions within the 

physical map were also considered (the ORF4-ORF6 region) and several other subclones were established 

(ORF4, ORF5, ORF6 and ORF4-5 clones). Results from data of Atomic Absorption Spectrometry showed that it 

was found that only the ORF5 clone and the ORF4-5 clone showed cadmium accumulation. This result 

obviously indicated that the ORF5 was related to cadmium accumulation. However the ORF5 could not survive 

at high concentration of cadmium due to the intracellular accumulation, the ORF4-5 clone showed decent 

growth when they were cultured with cadmium This study showed the ORF5 involves in the accumulation of 

cadmium while the ORF4 allows the clone to survive even the cell contained high concentrations of cadmium 

intracellulaly. Metallothionein is famous for cadmium-binding and detoxification of cadmium. However, the 

ORF5 showed only cadmium accumulation and different sequence from methallothionein. While the ORF4 also 

showed the characteristics of a unique but unknown mechanism of detoxification of cadmium. 
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Cell signalling systems and the various genes under its control are crucial for bacterial virulence. As such, these 

signalling systems could serve as novel targets in the development of new therapeutic agents.  

Many bacteria use the cell density dependent cell to cell signalling system, quorum sensing (QS) to coordinate 

their virulence, including; motility, the formation of biofilms and the expression of drug resistance efflux pumps. 

Therefore, quorum sensing is a promising target for antimicrobial drugs.  

 

Marine sponges have proved to be a rich source of bioactive compounds with potential therapeutic applications. 

Many of these metabolites are microbial-derived, as sponges host a large and extremely diverse microbial 

community. In order to identify marine-derived modulators of microbial signalling (i) bacterial isolates and (ii) 

metagenomic libraries derived from the marine sponges in E. coli have been tested.  

To date, 100 sponge-associated bacterial isolates and ~14000 clones from a metagenomic library from the marine 

sponge, Haliclona simulans, have been screened, revealing 4 very interesting candidates. 

 

In this study, Pseudomonas aeruginosa, a ubiquitous environmental bacterium that is among the top three 

opportunistic human pathogens, has been used as a model organism for studying cell signalling. Therefore, we 

generated a novel P. aeruginosa host system that integrates fosmids containing 30-40 kb fragments of marine 

sponges into its genome. This allows us to screen the metagenomic expression libraries for specific cell 

signalling modulators in P. aeruginosa, such as rhamnolipid synthesis which is important in biofilm formation. 

 

Candidate marine-derived modulators of cell signalling could lead to the development of new therapeutic agents, 

which are urgently needed due to global emergence of antimicrobial resistance.   
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Purpose of the Study: Marine sponges have generated much recent interest due to the large range of potent 

biologically active metabolites they produce, with many of these compounds currently under clinical 

investigation [1].  As sponges host a large and extremely diverse microbial community, many of these 

metabolites are microbial-derived.  A major bottleneck in the development of marine metabolites into useful 

pharmaceuticals is the lack of a sustainable supply.  Neither sponges nor the vast majority of the sponge 

microbiota are amenable to culture, and the large scale wild harvest of sponges is unsustainable.  To help 

overcome this problem we have developed a functional metagenomics approach to study and exploit the 

microbiota of the bioactive producing marine sponge Haliclona simulans [2, 3]. 

 

Methods: A novel vector system incorporating trans-species conjugation and copy number control has been 

developed.  Metagenomic libraries constructed in this E. coli fosmid can be conjugated into both Pseudomonas 

putida and Streptomyces lividans hosts, thus significantly increasing the proportion of the sponge metagenome 

that can be effectively screened.   

 

Results and Conclusions: A ~48,000 clone fosmid library from H. simulans metagenomic DNA; containing 

almost 1.7 Gb of metagenomic DNA has been constructed.  Functional screening of this library has resulted in 

the identification of fosmid clones exhibiting phosphatase, protease and lipase activities.  Sequence data from 

these clones indicate that these activities are derived from novel genes from the genomes of uncultured sponge 

microbiota.  Cultured microbes from H. simulans have been a rich source of polyketide producing bioactive 

strains [3] and putative polyketide synthase (PKS) gene sequences have also been identified from the H. 

simulans metagenome, several of which are closely related to myxobacterial and cyanobacterial PKS genes.  

Sequence data from the PKS containing clones reveals the genomic context of these genes and likely microbial 

origin of these genes in the marine sponge microbiota. Data will also be presented on how this system is 

currently being utilized for the isolation and subsequent identification of genes encoding enzymes which are 

involved in the biosynthesis of compounds with potential novel bioactive properties.  

Thus the use of this novel vector system should ensure that we capture additional expression capability and 

thereby facilitate the recovery of potential new biocatalysts and bioactive metabolites from the marine sponge H. 

simulans metagenome which appears to be a potentially valuable source from which to obtain novel bioactive 

compounds.  
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Here we described dynamic changes of the intestinal bacterial population in Litopenaeus vannamei during 

different growth stages by RFLP and 16S rDNA sequencing. The total metagenomic DNA of microorganisms 

was extracted and 16S rDNA was amplified. Four 16S rDNA libraries and one pond water bacterial 16S rDNA 

library were constructed.  result：1. there is no or few bacteria in new-born Litopenaeus vannamei. 2. The 

bacterial composition is less than 5% in common during different stages in Litopenaeus vannamei correlating to 

body length 1~6 cm, 6~8 cm and over 8 cm, respectively. 3. The bacteria in pond water distinctly different from 

those in shrimp intestine. Our result suggested the intestinal bacteria are different in different development in 

Litopenaeus vannamei. The dominant bacteria in shrimp intestine are rare bacteria in pond water.  
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ABSTRACT 

 

 Marine microorganisms associated with sponge have been known as the largest sources of potentially 

natural bioactive compounds, such as nonribosomal peptide, polyketide, and alkoloids [1] and have many 

important role in medical and pharmaceutical [2]. There are two complex enzymes that are involved in 

biosynthesis of bioactive compounds i.e. nonribosomal peptide synthase [3] and polyketide synthase [4]. The 

purpose of this study: to isolate and screen bacteria associated with sponge Haliclona sp producing 

antimicrobial compounds and analyze their molecular genetics. Method and Results: One hundred of marine 

bacterial strains associated with a species of sponge Haliclona sp were isolated from Waigeo Island, Raja Ampat, 

West Papua, Indonesia using sea water complete (SWC) agar medium. The agar-overlay method was used to 

screen for bioactive compounds production by these strains against Bacillus subtilis, Escherichia coli 

(non-pathogen), Staphylococcus aureus, enteropathogenic Escherichia coli (EPEC), Pseudomonas aeruginosa 

(pathogen), and fungal pathogen, viz., Candida albicans and C. tropicalis. Twenty-four percent of the bacterial 

strains were found to be bioactive compounds producers and their activities ranged from broad spectral to 

species specific. Amplified rDNA Restriction Analysis (ARDRA) of 24 isolates resulted 8 phylotypes. Among 

them, 3 strains designated as HAA-01, HAL74, and HAL-13 were found to be highly potent and were mass 

cultured. The n-buthanol extract of the culture broth were further fractionated by Thin Layer Chromatography 

(TLC) and the active fraction had antimicrobial activity against bacteria and yeast test strains. Detection A 

domain of NRPS (Non-Ribosomal Peptide Synthase) and KS domain of PKS (Polyketide Synthase) genes 

resulted the presence of 1000 bp and 700 bp DNA fragment, respectively. Physiological and molecular 

identification based on 16S rRNA sequence revealed those strains belong to Pseudomonas sp LPK2 (97% 

identity), Bacillus subtilis BE-19 (96% identity), and B. subtilis GB-4 (97% identity), respectively. Conclusion: 

Of 24 sponge Haliclona sp-associated bacteria producing antimicrobial compounds, 3 of them carry genes for 

synthesis of both PKS and NRPS. Extract and fraction of those 3 strains have antimicrobial against the test 

strains. 
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Mozuku is a collective name for edible brown seaweed represented by Cladosiphon okamuranus, Nemacystus 

decipiens, and Sphaerotrichia divaricata. C. okamuranus is the major species in Okinawa with annual 

production of about 20,000 t by wet weight. Fucoxanthin (Fx), the major carotenoid of C. okamuranus and other 

brown seaweed, exhibits anti-carcinogenic [1], anti-obesity [2], anti-angiogenic [3] and anti-inflammatory [4] 

activities. Despite these attractive functions, utilization of Mozuku for functional food has been hampered by 

difficulty of processing due to instability of Fx. In order to meet the persistent request from the industry to 

expand the use, we explored the possibility of producing a Fx-rich product of mozuku. Several methods for 

drying were compared and the conditions were optimized to minimize decomposition of Fx. Additionally, to 

increase our knowledge of the health benefits of C. okamuranus, we also investigated the bioactivity of the dried 

mozuku extract by cell assay (CACO-2, Hep G2, Neuro-2a) and DPPH-assay. Comparison was made on drying 

methods (hot-air-drying, vacuum-drying, freeze-drying), drying temperature (40-80
O
C), and pulverization 

methods (50μm, 200μm) using C. okamuranus. Freeze-drying produced the best result. Other methods could be 

used if proper attention was paid to the temperature. Extraction efficiency was remarkably increased by 

pulverizing the dried alga. The quality of the product was good enough to warrant commercial use. Secondly, C. 

okamuranus extract, fucoxanthin, and fucoxanthinol showed anti-carcinogenic activities in a cultured cell study. 

C. okamuranus extract also showed a DPPH radical scavenging activity. 
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Abstract 

The antitumor activity of the shrimp anti-lipopolysaccharide factor (SALF), an antimicrobial peptide, was not 

previously examined. In this study, a synthetic SALF was tested for antitumor activity using HeLa cells as the 

study model. We show that the SALF inhibited the proliferation of HeLa cells and reduced colony formation in a 

soft agar assay. An enhanced effect was observed when the SALF and cisplatin were used in combination, which 

caused significant inhibition of HeLa cells. Scanning electron microscopy (SEM) and transmission electron 

microscopy (TEM) showed that the SALF altered the membrane structure similar to what a lytic peptide does. A 

flow cytometric analysis, qRT-PCR, and Western blotting showed that the SALF induced apoptosis, activated 

caspases-6, -7, and -9, and downregulated Bcl-2 and nuclear factor (NF)-κB suggesting that the SALF induces 

apoptosis through the death receptor/NF-κB signaling pathway. An in vivo analysis revealed that the SALF 

displayed significant tumor suppressive activity in mice with tumor xenografts. Overall, these results indicated 

that the SALF possesses the potential to be a novel therapeutic agent for treating cervical cancer. 

References: [1] Lin, M.C., Lin, S.B., Chen, J.C., Hui, C.F., and Chen, J.Y. (2010) Shrimp 

anti-lipopolysaccharide factor peptide enhances the antitumor activity of cisplatin in vitro and inhibits HeLa 

cells growth in nude mice. Peptides (in press).  
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 Marine microorganisms associated with sponge have been known as the largest sources of potentially 

natural bioactive compounds, such as nonribosomal peptide, polyketide, and alkoloids [1] and have many 

important role in medical and pharmaceutical [2]. There are two complex enzymes that are involved in 

biosynthesis of bioactive compounds i.e. nonribosomal peptide synthase [3] and polyketide synthase [4]. The 

purpose of this study: to isolate and screen bacteria associated with sponge Haliclona sp producing 

antimicrobial compounds and analyze their molecular genetics. Method and Results: One hundred of marine 

bacterial strains associated with a species of sponge Haliclona sp were isolated from Waigeo Island, Raja Ampat, 

West Papua, Indonesia using sea water complete (SWC) agar medium. The agar-overlay method was used to 

screen for bioactive compounds production by these strains against Bacillus subtilis, Escherichia coli 

(non-pathogen), Staphylococcus aureus, enteropathogenic Escherichia coli (EPEC), Pseudomonas aeruginosa 

(pathogen), and fungal pathogen, viz., Candida albicans and C. tropicalis. Twenty-four percent of the bacterial 

strains were found to be bioactive compounds producers and their activities ranged from broad spectral to 

species specific. Amplified rDNA Restriction Analysis (ARDRA) of 24 isolates resulted 8 phylotypes. Among 

them, 3 strains designated as HAA-01, HAL74, and HAL-13 were found to be highly potent and were mass 

cultured. The n-buthanol extract of the culture broth were further fractionated by Thin Layer Chromatography 

(TLC) and the active fraction had antimicrobial activity against bacteria and yeast test strains. Detection A 

domain of NRPS (Non-Ribosomal Peptide Synthase) and KS domain of PKS (Polyketide Synthase) genes 

resulted the presence of 1000 bp and 700 bp DNA fragment, respectively. Physiological and molecular 

identification based on 16S rRNA sequence revealed those strains belong to Pseudomonas sp LPK2 (97% 

identity), Bacillus subtilis BE-19 (96% identity), and B. subtilis GB-4 (97% identity), respectively. Conclusion: 

Of 24 sponge Haliclona sp-associated bacteria producing antimicrobial compounds, 3 of them carry genes for 

synthesis of both PKS and NRPS. Extract and fraction of those 3 strains have antimicrobial against the test 

strains. 
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Based on a previous study, methanol extract of marine brown algae, Ecklonia cava, had antimicrobial activity 

against Propionibacterium acnes. In the present study, to identify active compounds, we fractionated the extract 

with silica-gel column chromatography by increasing solvent polarity, and the antimicrobial activities of each 

fraction were investigated to determine the minimum inhibitory concentration (MIC). The acetone fraction had 

stronger activity (MIC ranged from 78 to 156 μg/mL) than the hexane, diethyl ether, ethyl acetate, acetonitrile, 

methanol, and water fractions. The acetone fraction was further purified using reverse phase HPLC with a 

Sephadex LH-20 column. Using a H2O-MeOH linear gradient from 30% to 100%, two peaks that had 

antimicrobial activity were eluted at 31.1(1) and 32.8(2) min. These were determined on the basis of 
1
H, 

13
C 

nuclear magnetic resonance (NMR) data and by comparison with published data to be a phloroglucinol 

derivative, 1-(3‗,5‘-dihydroxyphenoxy)-7-(2",4",6-trihdroxyphenoxy)-2,4,9-trihydroxydibenzo-1,4-dioxin (2). 

Further studies of another compound and a comparison of antibacterial activity of those two compounds are in 

progress. The results in this study suggest that the phlorotannin derivative from E. cava has antimicrobial 

activity against P. acnes and can be used as a natural additive in anti-acne cosmetics.  
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Fourty-one marine actinomycete strains were isolated from the sedments collected from Yellow Sea coasts. 

Their antibacterial activities were screened by agar diffusion method. The indicative bacterial strains included 

Escherichia coli, Bacillus cereus, Staphylococcus aureus, Bacillus subtilis and Pseudomonas sp.. The result 

showed that thirtheen of them possessed antibacterial activity, which accounted for 31.7% of total isolated 

marine actinomycete strains. 

The eleven marine actinomycete strains were cultured in liquid medium. After centrifugation, the supernatants 

were collected. The active substances were extracted from the supernatants by ethyl acetate. Their inhibition 

activities were measured by filter paper diffusion method. The result showed that the extracts from strain MA27 

had the strongest inhibition activity against 4 indicative bacteria strains, with the inhibition zone of 22.67mm for 

Bacillus cereus, 29.00mm for Staphylococcus aureus, 25.17mm for Bacillus subtilis and 29.33mm for 

Pseudomonas sp.. The extracts from strain MA13 showed the widest antibacterial spectrum, which could 

inhibited the growth of all five tested indicative bacterial strains. The extracts from the other nine marine 

actinomycete strains had no obvious antibacterial activities. Our results highlight the potential application of 

marine actinomycets in prevention of food spoilage pathogens. 
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Red alga sulfated polysaccharides - carrageenans - are widely used in the medical and food fields due to their 

physical and chemical properties and miscellaneous biological activity. Such polyionic polysaccharides as 

carrageenans are capable of multipoint interacting with ummunocompetent cell surface. There are several 

carrageenan types. However, carrageenan structure influence on its immunomodulatory and antioxidant activity 

is hardly investigated. 

Carrageenans have been isolated from abundant Gigartinaceae and Tichocarpaceae alga families collected from 

Pacific coast. Chemical structures of different carrageenan types (kappa- and lambda- from Chondrus armatus, 

kappa/iota- from Ch.pinnulatus and kappa/beta- and new x-type from Tichocarpus crinitus) were established [1, 

2], and their physical and chemical properties are studied. 

The study aim concludes in investigating in vitro immunomodulatory and antioxidant capacity of carrageenans 

with different structural types. 

Immunomodulatory activity of carrageenans by activating the production of such cytokines as TNFalpha, IL6 

and IL10 was investigated in vitro using human blood cells. Antioxidant activity of carrageenans by measuring 

their ferric-reducing antioxidant power, relative antioxidant capacity, and their scavenging effect on such specific 

radicals as hydroxyl radicals, superoxide anion, nitric oxide, and also influence of pH value on potential 

antioxidant capacity were investigated by dint of linoleic model system. 

The results have showed that all the investigated carrageenan samples demonstrated the cytokine-inducing 

activity stimulating their synthesis depending on polysaccharide concentration and structure. Kappa- and 

lambda- carrageenans possessed strong activity in the synthesis of IL-6, TNFalpha, and kappa/beta-carrageenan 

induced synthesis of antiinflamatory IL-10 at low concentration (10 ng/ml). 

Thus, preliminary carrageenan antioxidant capacity investigation shown that all the studied carrageenan types 

expressed potential antioxidant activity degree of which was dependent on carrageenan structure and 

concentration, and this activity was mostly determined with number of sulfate groups and sulfate group 

distribution. 

[1]. Yermak, I.M, Kim, Y.H., Titlyanov, E.A, Isakov, V.V, Solov‘eva, T.F 1999. Chemical structure and gel 

properties of carrageenan from algae belonging to the Gigartinaceae and Tichocarpaceae, collected from the 

Russian Pacific coast. J. Appl. Phycol. 11: 41-48. 

[2]. Barabanova, A.O, Shashkov, A.S., Glazunov, V.P., Isakov, V.V, Nebylovskaya, T.B, Helbert, W., Solov‘eva, 

T.F., Yermak, I.M. 2008. Structure and properties of carrageenan-like polysaccharide from the red alga 

Tichocarpus crinitus (Gmel.) Rupr. (Rhodophyta, Tichocarpaceae). 20: 1013-1020. 
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Abstract: The extraction of collagen peptides from acaudina molpadioides, which would be used as the raw material 

for cosmetics, was studied in this article. The non-collagen protein of acaudina molpadioides was separated by 

sodium chloride solution, using single factor experiment to validate the optimal conditions of sodium chloride solution 

including the concentration of 9%, 10 times volume of the quality of acaudina molpadioides, marinated for 24h. 

Under these terms, the proportion of separated non-collagen protein in the total protein accounted for 11.5%. Based on 

single enzyme factor experiment, AS.1398 neutral protease was selected to hydrolyze collagen protein of acaudina 

molpadioides. Considering the moisture-absorption and moisture-retention, orthogonal experiment was conducted to 

optimize the preparation of the collagen peptides from acaudina molpadioides, with the results of the solid/liquid ratio 

1:2, temperature 40℃, amount of added enzyme 2400 U/g, pH 7.5, and reacting time 3h, the moisture absorbency and 

moisture-retention ability achieved to 6.11% and 81.23%, respectively. 

Keywords: Acaudina molpadioides; collagen protein peptide; moisture-absorption; moisture-retention 
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It is well-know fact that invertebrate animals lack an adaptative immune system, have developed innate 

immunity by a complex of cellular and humoral factors [1]. Lectins are proteins or glycoproteins that specific 

binding with carbohydrate [2]. They can be able to precipitate cells and/or agglutinate carbohydrate containing 

molecules.  Some lectins are considered to mediate the interaction between invertebrate hosts and symbiotic 

microorganisms, especially symbiosis between bacteria and sponges [3]. The aim of this study to reports 

biochemical properties of agglutinating and antimicrobial activities of protein extract from Callyspongia 

(Euplacella) joubini which collected from the eastern coast of the Gulf of Thailand. The proteins from sponge, C. 

(Euplacella) joubini were extracted by using 0.85% NaCl in the ratio 1:10 (sponge : sodium chloride). 

Sponge-extracted proteins showed agglutinating on human ABO and AB erythrocytes in 8-128 titer and 

resulting in more agglutinating titer when using trypsin or papain treated erythrocytes [4]. However, the highest 

agglutinating activity was found to against horse erythrocytes in 4,096 titer. The hemagglutinating activity of 

extract from sponge was stabilized between 4-35C and could not be enhanced by divalent cation. The sugar 

specifically bound to porcine stomach mucin, bovine submaxillary mucin and fetuin. Antibacterial assay of 6.62 

ug extracted protein was incubated with 10
6 

 bacteria for 1 hr at 25C [5]. The results showed that 

C.(Euplacella)  joubini exhibited strong antibacterial effect against marine animal-isolated pathogens, Vibrio 

mimicus, V. harveyi, V. parahaemolyticus, V. cholerae, V. fluvialis and V. alginolyticus ranging from  49-77% 

and gram negative or positive bacteria Pseudomonas aeruginosa, Staphylococus aureus and Micrococcus luteus 

ranging from 34-38% . Moreover, the protein from supernatant of sponge associated-bacteria expressed 

antibacterial activity towards V. mimicus, V. harveyi and  S. aureus  at 84%, 47% and 59% respectively. These 

results indicated that the extracted protein of sponge and its associated bacteria contain the substances which 

involved in immune defense to inhibit bacterial growth.  On the contrary from a previous study, a lectin 

isolated from Halichondria panicea promoted on the growth of the bacterium Pseudomonas insolita which 

associated with the sponge [6]. Thus, the technique for the production of sponge biomass and bacterial cell 

culture was elucidated for natural products found in sponge or all micro-oganisms association with the sponge 

host [7]. 
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In spite of the strong fluctuations of calorific ingestion, mammals maintain their mass body stable via molecular, 

cellular and behavioural mechanisms leading to the maintenance of energy homeostasis. Regulation of food 

intake can be separate in two functional categories: the long-term and the short-term regulations. The long-term 

regulation is based on the existence of circulating factors such as insulin and leptin which inform the brain about 

the fluctuations of the body fat mass. The agents controlling short-term regulation are mainly produced by the 

gastrointestinal tract in response of the presence of nutrients. Cholecystokinin (CCK) and the glucagon-like 

peptide-1 (GLP-1) are two anorexigenic peptides strongly involved in this regulation and mainly produced by 

enteroendocrine cells at the duodenal and ileal level, respectively [1, 2]. In order to upgrade fish by-products and 

to find new appetite suppressive molecules, we planned both in vitro and in vivo experiments to demonstrate that 

hydrolysate produced from blue whiting muscle (BWMH) possess satiating properties. In vitro experiments used 

the ability of STC-1 cells in culture to secrete CCK [3] and/or GLP-1 in response to various effectors. This cell 

line, obtained from a mice duodenal endocrine tumour, harbours high similarity with enteroendocrine cells. In 

this study, we demonstrated for the first time that a protein hydrolysate obtained from marine source was able to 

enhance CCK and GLP-1 releasing activities from this cell line. To demonstrate that these in vitro activities 

were maintained in vivo, we investigated the effect of oral administration of BWMH on food intake and 

associated physiological processes in the rat. Thus, we tested the effect of BWMH preloads administrated at 

different concentrations on the long and short term food intake. In addition, after a 24 hour fasting period and 

re-administration of preloads, blood sample was taken in order to determine the concentrations of energy 

homeostasis plasmatic markers. Results showed that BWMH reduce the short term food intake, this was 

correlated with an increase in the CCK and GLP-1 plasmatic levels. Taken together, these results demonstrated a 

high relationship between experiments performed in vitro and in vivo. 

 

Supported by the European Community: Atlantic Area Programme BIOTECMAR n° 2008-1/032. 
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The oceans cover 70 percent of the Earth‘s surface and account for in excess of 90 percent of the biosphere. Yet 

they are the largest under-utilised source of biodiversity on the planet. Knowledge of the genetic diversity of the 

oceans is growing faster than of any other environment, but this huge biotechnological potential is greatly 

underexploited. Major barriers to progress include the lack of appropriate cultures and primary screens, 

particularly for the development of novel opportunities in biocatalysis.  

 

A biodiscovery programme of research has been developed based on the initial isolation of approximately a 

thousand bacteria cultured using standard and innovative techniques, such as flow cytometry and single cell 

encapsulation in gel micro-droplets. All isolates have been identified using 16S sequence.  Variation in medium 

composition was able to increase the recovery of other groups of particular interest for biodiscovery, such as 

Actinobacteria. The culture collection has been screened with colorometric primary screens for the expression 

of 13 industrially-relevant enzyme activities, and secondary screens have been designed to identify enzyme 

characteristics with desirable chemo- or stereo-selectivity.  Additionally, spent medium has been tested for 

anti-bacterial and other drug-like activities and we will present preliminary results from our ongoing screening 

programmes for these and related areas.  The availability of metagenomic libraries and continuing programmes 

to isolate marine viruses and microalgae will provide further opportunities to identify and characterise 

industrially-important enzymes and metabolic pathways. 

 

 

 

 



 410 

A B C D
0

1

2

3

4

5

T 0

T 10

T 20

T 30

Udotea conglutinata

P
h

e
n

o
li

c
 c

o
n

te
n

t 
(%

 d
ry

 w
t)

* *
**

**
** **

**

*

 

H0103 

Udotea conglutinata cultivation improves its antitumoral activity 

 

R. Moo-Puc, D. Robledo, Y. Freile-Pelegrin 

 

Department of Marine Resources; Cinvestav, Km 6 Carretera Antigua a Progreso, 

Cordemex, 97310, A.P. 73, Mérida, Yuc., Mexico 

 

 

Recent trends in drug research from natural sources suggest that algae are a promising group to furnish novel 

biochemical active substances [1]. To survive in a competitive environment, marine algae have developed 

defense strategies that result in a significant level of structural–chemical diversity, from different metabolic 

pathways. The feasibility of algal cultivation can help us to induce adaptations that can be measured through 

metabolite synthesis or biological activity. Tropical green alga in the order Bryopsidales, including those of the 

genera Avranvillaea, Caulerpa, Halimeda, Penicillus and Udotea are noted for the production of sesqui and 

diterpenoids, compounds that have also shown antifungal and antiproliferative activity [2]. Recent studies have 

shown that both aqueous and organic extracts from Udotea conglutinata exhibits in vitro antiprotozoal [3], as 

well as cytotoxic and antiproliferative activity on cancer cell lines [4]. Despite the observations of 

antiproliferative activities in marine alga there is limited information on how this activity may change under 

contrasting environmental conditions. In this study, Udotea conglutinata were cultured in an open tank system 

and subjected to contrasting incident PPFD during 30 days. Crude organic extracts were obtained and their 

antiproliferative activity was evaluated against four cancer cell lines (Hep-2, HeLa, SiHa, and KB). The 

cytotoxic activity of extracts on normal cell lines (MDKC) was also estimated [5]. Antioxidant activity and lipid 

composition were also evaluated to elucidate adaptation as a result of culture conditions and light manipulation.  

Figure 1. Udotea conglutinata phenol content expressed in organic 

extracts (% dry weight) as percent of control (%) over culture period. Each 

symbol is the mean ± SD of three assays, normalized with the control 

extract wild collected material without culture treatment. Time when the 

samples were collected from the culture tank: 10, 20 and 30 days.* P<0.05. 

**P<0.01.  

 

The results indicated that total phenol content in organic extracts change after culture conditions; as well as the 

polyunsaturated fatty acid were modified under light treatments. Extracts from plants after 10 days cultivation 

showed the best antiproliferative activity on human carcinoma nasopharynx (KB) and laryngeal (Hep-2) cell 

lines. All the extracts showed lower cytotoxicity on normal cells. Udotea conglutinata extracts have been 

selected for fractionation and isolation of active compounds. The metabolism of some active compounds is 

substantially influenced by changes in the physical environment. These suggest that cultivation conditions may 

have an influence on the production of metabolites in Udotea conglutinata that render them its biological 

activity. Extracts obtained from Udotea conglutinata after 10 days of culture under conditions described in this 

study increased their antiproliferative activity on SiHa, HeLa, Hep-2 and KB cells. Although we observed an 

effect of culture conditions and time on lipid content and composition, the compound responsible for the 
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antiproliferative activity remain to be identified. 
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Abstract:  

The influence of molecular weight and substitution degree of sulfated polysaccharides on their biological 

activity is considered in the majority of works involving the anticoagulant or antiviral properties of these 

substances. Therefore, the present paper described the effect of preparation conditions of sulfated chitosans on 

their molecular weight and sulfur content, such as different reaction time, acid solvent and temperature. Firstly, 

in the present paper microwave radiation has been used to introduce N-sulfo, O-sulfo groups into chitosan with 

high degree of substitution and low molecular weight. It was found that microwave radiation accelerated the 

degradation of sulfated chitosan, and the molecular weight of sulfated chitosan was rather lower than that by 

traditional heating. There are no differences in the chemical structure of sulfated chitosan obtained by 

microwave and by conventional technology. FTIR and 
13

C NMR spectral analysis demonstrated that a 

significantly shorter time is required to obtain a satisfactory degree of substitution and molecular weight by 

microwave radiation than by conventional technology. Secondly, in this paper, in order to prepare inexpensive 

high molecular weight chitosan sulfates, cheap and non-noxious formic acid (88%) was in place of expensive 

DCAA. Under formic acid we obtained the satisfying results that was higher yield and equivalent sulfur contents 

compared to DCAA. IR spectrum and 
13

CNMR spectrum proved the structure of the resultant obtained under 

formic acid or DCAA to be same. Thirdly, the relevance of their antioxidant activities was researched. We found 

that low molecular weight chitosan sulfate had more effective scavenging activity on O2
·－

 and ·OH than that of 

high molecular weight chitosan sulfate. The scavenging rate of different molecular weight sulfated chitosans 

increased with their increasing concentration. They are potential antioxidant. 

 

Key words: Low-molecular weight and high-sulfate content chitosans, Microwave radiation,  

High-molecular weight and high-sulfate-content; Dichloroacetic acid; Formic acid; Antioxidant activities, 

Comparative relevance 
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Recently, there has been increasing interest in the screening of bioactive compounds from natural sources such 

as marine organisms. Brown algae are known to be not only very important resources as food, feed and energy, 

but they are also rich sources of structurally diverse polysaccharides with valuable biological and 

pharmaceutical activities. Brown algae produce different polysaccharides, namely alginic acids, laminarans and 

fucoidans. The sulphated polysaccharides (fucoidans) usually contain large proportions of α-L-fucose residues 

and sulfate groups, together with minor amounts of other sugars, such as galactose, mannose, xylose, rhamnose 

and glucuronic acid [1]. 

Fucoidans have attracted much attention, because of their various biological activities such as anticoagulant, 

antiviral immunomodulating and anti-tumor activities [2]. But because the structures of fucoidans are complex 

and heterogeneous and as many studies of biological activity were carried out using relatively crude 

polysaccharide preparations, the relationship between activity and structure of polysaccharides remains unclear. 

However, it was reported that biological activities of fucoidans related to their sulfate content, monosaccharide 

composition, molecular weight and structure of main polysaccharides‘ chain [3-4]. 

The aim of present work is investigation of anti-tumor activity of fucoidans with different structure, isolated 

from brown algae of the Sea of Japan, of the Sea of Okhotsk and of the South China Sea. 

Fucoidans were isolated from different types of brown algae (Laminaria cichorioides, L. japonica, Fucus 

evanescens, Undaria pinnatifida, Sargassum swartzii, S. oligocystum, S. denticarpum, S. mcClurei, S. 

polycystum) as described earlier [5]. 

The structural characteristics of polysaccharides were elucidated by chemical and physic-chemical methods, 

including 
13

C-NMR and mass-spectrometry. It was shown that fucoidans from different types of brown algae 

were differed in degree of sulfation, monosaccharide composition and glycosidic bonds of main polysaccharides‘ 

chain. 

Investigation of anti-tumor activity of fucoidans showed that they were non-toxic on JB6 mouse epidermal cells 

in concentrations of up to 200 ug/ml and inhibited formation and progression of colonies of HT-29 and DLD-1 

colon cancer cells in dose-dependent manner. Moreover, completely sulfated fucoidan from L. cichorioides, 

consisted of 1,3-linked α-L-fucose residues, possessed the highest anti-tumor activity, compared with fucoidans 

from other types of algae. 

These findings are the first to reveal anti-tumor effects fucoidans and may partially account for the reported 

chemo preventive effects of brown seaweeds. 
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The extraction of the thallus of Ishige okamurai by phosphate buffer was precipitated with (MH4)2 SO4, purified 

further by DEAE-Sepharose column and Sephdex G-100 column. Assays for sugar or glycoproteiin inhibition 

and erythrocyte agglutination of the purified Ishige okamurai lectin (IOL) were done in microtiter plates, in 

which 12 kinds of mono- or bisaccharides and 4 types of cells were used. The result indicated that the agglutinic 

activity of IOL were inhibited by N-GlcNAc and Mal.when lectin concentrations were at 7.8μg  / mL and 15.6μg  

/ mL, and by ovalbumin at a range of 6.88-432. μg  / mL. IOL could agglutinated animal erythrocytes from rabbit, 

sheep pigeon, chicken and duck, but not from human A, B or O blood cell groups .Strong activity was found in 

the agglutination with erythrocytes from rabbit and sheep. Of 12 species of microalgae, 4 specie of unicellular 

algae (Chlorella pyrenoidosa, Pavlova viridis, Isochrysis galbana and Dunaliella salina ) were agglutinated by 

IOL. Furthmore, IOL agglutinated cells of bacterium (Bacillus subtilis) and yeast (Saccharomycs 

cerevisiae).The result that cells in different conditions responded to IOL differently indicated that lectin 

receptors on cell changed in different condition. 
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Fish protein hydrolysates have been characterized as harbouring various bioactive properties, some of them 

being related to therapeutic applications. This work was focused on the study of different properties related to 

hypertension of three fish protein hydrolysates. The main objectives of this work were to assess the inhibitory 

activity of several protein hydrolysates obtained from fish by-products on peptidases ACE 

(angiotensin-converting enzyme) and PE (prolyl endopeptidase). In addition, the capacity of molecules included 

in those hydrolysates to interact with specific receptors for CGRP (calcitonin gene-related peptide) in cell 

membranes was investigated. Different fish protein hydrolysates have been reported to inhibit ACE activity [1], 

but the effect of these hydrolysates on PE has been scarcely studied. Besides the use of ACE-inhibitory peptides, 

other alternatives based on different pathways, such as the use of CGRP-like molecules, may be of interest to 

decrease hypertension. This neuropeptide plays an important role in the regulation of cardiac function being one 

of the most potent vasodilator [2]. 

Hydrolysates were prepared from industrial by-products of sardine (heads) and tuna (muscle debris + viscera and 

heads). The activity of ACE was determined using Hippuryl-His-Leu (HHL) as substrate. In vitro assay for PE 

inhibitory activity was performed using Z-Gly-Pro-pNA as substrate [3]. CGRP-like molecules were quantified 

both by radioimmunoassay using human CGRP antibody and radioreceptorassay using rat liver membranes as 

target organ.  

The hydrolysates from tuna were able to induce a considerably inhibition of angiotensin-converting enzyme 

activity. All protein hydrolysates also included molecules able to interact with specific receptors for CGRP 

(CGRP-like molecules). The highest quantity was found in the hydrolysate obtained from muscle debris and 

viscera of tuna. The capacity of the hydrolysates to inhibit prolyl endopeptidase activity was scarce. The 

incorporation of these hydrolysates in functional foods or pharmaceutical products could represent a healthy 

alternative to diminish the incidence of hypertension.               

[1]Lee, S.H., Qian, Z.J.and Kim, S.K. 2010. A novel angiotensin I converting enzyme inhibitory peptide from 

tuna frame protein hydrolysate and its antihypertensive effect in spontaneously hypertensive rats. Food Chem. 

118: 96-102. 

[2] Brain, S.D., Williams, T.J., Tippings, J.R., Morris, H.R. and MacIntyre, I. 1985. Calcitonin gene related 

peptide is a potent vasodilator. Nature 313: 54-56. 

[3] Maruyama, S., Miyoshi, S., Osa, T. and Tanaka, H. 1992. Prolyl endopeptidase inhibitory activity of peptides 

in the repeated sequence of various proline-rich proteins. J. Ferment. Bioeng.  74: 145-148.    
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Pufferfish is known to possess fatal toxin, tetrodotoxin (TTX). Although the toxicity is different among species 

and tissues [1], little is known about tissue distributions of TTX. In this study, detailed localization of TTX in 

male and female grass puffers Takifugu niphobles was investigated by immunohistochemical techniques with a 

commercial anti-TTX monoclonal antibody. The pufferfish T. niphobles were captured at the coastal waters of 

Enoshima Island, Kanagawa, Japan, July 2009. Tissues of skin/muscle, liver, gonad and intestinal tract were 

fixed with 4% paraformaldehyde, and embedded in paraffin followed by sectioning. Sections were reacted with 

anti-TTX monoclonal antibody based on the fluorescent immunohistochemical techniques. Immuno-positive 

reaction was observed in skin and liver in male, whereas it was detected in skin and ovary in female. In the skin, 

TTX was localized at epidermis, basal cell layer, mucous cells and sacciform cells, especially with intense 

immunoreaction at flat epithelial cell layer in the epidermis and sacciform cells. Signals on liver cells were 

stronger in male than those in female. Furthermore, the germinal vesicles of oocytes at perinucleolus and yolk 

granule stages exhibited intense immunoreactivity for TTX. On the other hand, no specific reaction was 

observed in muscle, testis and intestine. The present observations demonstrated that tissue distributions of TTX 

in the pufferfish T. niphobles were sex-dependent. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Sex difference in the immunoreactivity for TTX in skin (A) and liver (B) of grass puffer. Exposure time 

was 400 and 125 ms in skin and liver, respectively. Positive signals to TTX-antibody are observed as red color. 

The negative control was reacted with mouse IgG and tissue structure was observed by HE staining. a, flat 

epithelial cell layer; b, sacciform cell; c, basal cell layer; d, mucous cell. Scale bars: 5 m. 
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Inflammation has recently been implicated as a critical mechanism responsible for the neurodegenerative 

diseases. Macrophages and microglial cells are responsible for mediating inflammatory responses related to 

neurodegeneration. The two compounds isolated from sea horse Hippocampus Kuda Bleeler; 

1-(5-bromo-2-hydroxy-4-methoxyphenyl) ethanone [SE-1] and 1-(2-hydroxy-4-methoxyphenyl) ethanone [SE-2] 

were studied as novel agents to suppress lipopolysaccharide (LPS) mediated inflammatory responses in cultured 

RAW264.7 and BV-2 cells. SE-1 and SE-2 significantly attenuated LPS induced release of inflammatory 

products such as nitric oxide, prostaglandin E2, tumor necrosis factor-α (TNF-α), interleukin-1β (IL-1β) and 

interleukin-6 (IL-6). The compounds also down regulated the protein and gene levels of inducible nitric oxide 

synthase (iNOS), cyclooxygenase-2 (COX-2), TNF-α, IL-1β and IL-6 in both cell lines. Molecular mechanism 

study shows that SE-1 and SE-2 inhibited the nuclear translocation of nuclear factor-κB (NF-κB) p65 and p50 

subunits by attenuating the phosphorylation of IκBα. Also SE-1 and SE-2 suppressed the phosphorylation of 

MAPK molecules; JNK and p38. These results suggest the potential in vitro anti-inflammatory activity of SE-1 

and SE-2, which inhibited the LPS stimulated inflammatory responses in RAW264.7 and BV-2 cells via 

suppressing MAPK and NF-κB signaling pathways.  
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Abstract: Chitosan can be degraded in vivo into chitooligosaccharide (COS), is the low molecular weight 

water-soluble chitosan that showed better biocompatibility and solubility than chitosan. In cartilage tissue 

engineering, chitooligosaccharide has the ability to maintain the regeneration of cartilage such as chondrocyte 

adhesion and proliferation, and the synthesis of aggrecan and type II collagen. Sulfated chitooligosaccharides 

(SCOSs) were synthesized with different molecular weights by a random sulfation reaction. The role of nuclear 

factor (NF)-kB in the TNF-α induced degradation of collagen by chondrosarcoma cells was investigated. 

Collagen degradation was assessed from the amount of soluble collagen by sirius red in saturated picric acid that 

underlies arthritis of culture supernatants. The release of collagenase-3 (MMP-13) into culture supernatants was 

examined by immunoblot analysis and means of reverse transcription and quantitative real-time PCR analysis. 

SCOSs inhibited TNF- α induced collagen degradation by chondrosarcoma cells in various concentration. It also 

inhibited the stimulatory effects of TNF- α of collagenase-3 (MMP-13) in various concentration. These results 

suggest that NF-kB contributes to the TNF- α -induced degradation of collagen by chondrosarcoma cells and is 

therefore a potential therapeutic target for treatment of arthritis. 

 

Keywords : SCOCs, collagenase, chondrosarcoma, arthritis. 
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Abstract: The aim of this study was to explain the novel possibility of involvement of gallic acid conjugated 

chitooligosaccharides with molecular weight 3-5 kDa (G-COS) in improving cellular antioxidant potential and 

thereby controlling oxidative damage that could be effective for its therapeutic potential in osteoarthritis. The 

free radicals scavenging ability of G-COS was assessed by using electron spin resonance (ESR) technique. In 

addition, the inhibition of reactive oxygen species (ROS), membrane lipid peroxidation, membrane protein 

oxidation and DNA oxidation were assessed on mouse macrophages (RAW264.7 cells) and human 

chondrosarcoma (SW1353 cells). Moreover, the antioxidative mechanisms of G-COS were evaluated by protein 

expression and gene expression levels of antioxidant enzymes such as superoxide dismutase (SOD) and 

glutathione (GSH). More importantly, nuclear factor-kappaB (NF-B) western blot analysis revealed that 

G-COS inhibits radical mediated expression and activation of NF-B proteins (an important transcription factor 

in the regulation of the expression of a number of genes related to osteoarthritis). This study demonstrated that 

G-COS can be used as a potential natural compound-based antioxidant in functional foods and pharmaceutical 

industries. 

 

Keywords : chitooligosaccharides, gallic acid; antioxidant; free radical scavenging; RAW264.7 cells , SW1353 

cells 
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The aim of this study is to evaluate the effect of sulfated glucosamine (SGlc) on the regulation of cytokines 

involved in immunological activities. Changes in the inflammatory profiles of lipopolysaccharide 

(LPS)-stimulated phrobol 12-myristate 13-acetate (PMA)-differentiated THP-1 macrophage models were 

investigated following SGlc treatment. Treatment with SGlc inhibited the production of pro-inflammatory 

cytokines such as tumor necrosis factor-α (TNF-α), interleukin-1β (IL-1β) and interleukin-6 (IL-6). In addition, 

SGlc suppressed the regulation of inflammatory mediators such as TNF-α, IL-1β, IL-6, inducible NO synthase 

(iNOS) and cyclooxygenase-2 (COX-2) in LPS-stimulated THP-1 macrophages. Furthermore, we confirmed 

that the LPS-stimulated transcriptions of MAP kinases and NF-κB were inhibited by SGlc in 

PMA-differentiated THP-1 macrophages. These results suggested that SGlc can be considered as a potential 

anti-inflammatory agent. 

 

Key words: sulfated glucosamine, THP-1, anti-inflammation
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The discovery of drugs for the treatment of inflammatory allergic diseases is an important subject in human 

health. Chitooligosaccharides (COSs), depolymerized products of chitosan with low molecular weight (1-10 

kDa), are known to have various bioactivities. The aim of the present study was to determine inhibitory effects of 

COSs on in vitro allergic reactions in rat basophilic RBL-2H3 cells. Our results revealed that COSs were 

effective in suppressing the releases of histamine and β-hexosaminidase from RBL-2H3 cells stimulated with 

Ionophore A23187 or immunoglobulin E (IgE)-antigen complexes. The extent of inhibition of COSs was 

accompanied by intracellular Ca
2+

 levels. In addition, COSs inhibited the A23187 plus PMA (Phorbol 

12-myristate 13-acetate)-induced increases in tumor necrosis factor (TNF)-α, interleukin (IL)-1β, IL-4, and IL-6 

production and expression. Moreover, RT-PCR and Western blot analysis revealed that COSs reduced the 

regulation of antigen-stimulated FcεRI, the high affinity IgE receptor. COS with molecular weight of 1-3 kDa 

was the most effective inhibitor in all assays. Taken together, the in vitro anti-allergic effects of COSs suggest 

possible therapeutic applications for this agent in allergic diseases through the inhibition of degranulation 

dependent on the decrease of intracellular Ca
2+

 levels, inflammatory cytokines and the high affinity IgE receptor 

expression in RBL-2H3 cells.  

 

Keywords: allergy, chitooligosaccharides, RBL-2H3 cells, cytokines, histamine, β-hexosaminidase  
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Sulfated chitooligosaccharides (SCOS) are derivatives of COS and already have been studied as bioactive 

compounds with their anti-cancer, anti-HIV and anti-inflammation activities. In this study, SCOS were 

examined for their abilities to prevent diabetic complication triggers such as advanced glycation end products 

(AGE) formation, high glucose-dependent oxidative stress and cell detoriation. These activities by SCOS was 

compared with COS in the case of different molecular weights varying from below 1 kDa to 5~10 kDa. AGE 

formation inhibition assay revealed that SCOS prevented forming of glycation end products significantly, 

compare to that of COS. In case of the most active molecular weight range, 3~5 kDa, SCOS were active 

approximately 1.5 fold, compare to that of COS. Moreover, SCOS successfully kept the pancreatic beta-cells 

viability in a high glucose environment, where cells have been subjected to glucose-dependent stress and 

detoriation. SCOS treatment kept cell viability at 64%, while cell viability was decreased to 28% after exposure 

for 24 h in high glucose environment. In agreement with all results and comparison with COS, it has been 

shown that SCOS are more active than COS in case of anti-diabetic properties, and they have high potential to 

be used against diabetic complications onset. 
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Abstract: Aqueous (ET1) and alcoholic (ET2) extracts from Mactra veneriformis were studied for their 

antioxidants potential using various in vitro assays. The ET2 was fractioned into four parts according to the 

polarity of extractive medium viz., ET2-p (petroleum ether), ET2-e (ethyl acetate), ET2-n (n-butanol) and 

ET2-w (water). Among the four fractions, the ET2-w showed the strongest reducing power, highest DPPH (2, 2 

diphenyl-1-picrylhydrazyl ) scavenging and metal chelating activities, while the ET2-p possessed higher 

hydroxyl radicals scavenging activities. It was found that ET2-w had large amount of free amino acids and 

oligosaccharide, while ET2-p contained much unsaturated fatty acids. It concludes that amino acids, 

oligosaccharides and unsaturated fatty acid all contributed to the antioxidant activity of Mactra veneriformis. In 

order to elucidate the above phenomenon, antioxidative components concerning antioxidant activities were also 

detected in this paper. It was found that amino acids and the carbohydrate are the major components of ET2-w. 

The amino acid were of Tau (0.26%), Tyr (0.38%), Met (0.31%), Cys(0.38%), Arg (1.79%) and so on; while 

carbohydrate are oligosaccharides that are composed of disaccharide and trisaccharide. The unsaturated fatty 

acids are the major component of ET2-p, which contained lots of DHA (9.03%) and EPA (18.49%). 
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Figure and table:  

Table 1 the contents of components in series extracts (n=3) 

Groups 
Nucleosides(total) 

( μmol/g) 
Iodine value Free amino acids (μmol /g) 

Oligosaccharide 

(μmol/g) 

ET1 ND 17.64±0.46 140.49±5.93 360.52±11.64 

ET2 185.38 5.96±0.14 268.33±8.91 433.11±15.47 

ET2-p 48.50 160.67±0.81
a
 16.79±0.77

a
 63.76±2.38

a
 

ET2-e 249.33 20.54±0.63
b
 24.37±0.00

b
 113.88±1.67

b
 

ET2-n 950.07 10.67±0.16
c
 135.81±2.87

c
 364.71±6.22

c
 

ET2-w ND ND 223.05±3.58
d
 1184.24±21.37

d
 

ND: Not detection; a, b, c, d: Column wise values with same superscripts of this type indicate no significant 

difference (P>0.05). 

 

 

 

 

 

 

 

 

 

 

 



 426 

H0180 

CHARACTERIZATION OF FISH PROCESSING CO-PRODUCTS OF ATLANTIC 

SALMON (AS) AND YELLOWTAIL KINGFISH (YK) HARVESTED IN AUSTRALIA 

 

He Shan, Chris Franco and Wei Zhang
 

 

Department of Medical Biotechnology, Flinders University of South Australia, Adelaide, Australia, 

Wei.zhang@flinders.edu.au 

 

 

Purpose of study: Atlantic salmon (AS) and Yellowtail kingfish (YK) are two major consumable fish species in 

both world and Australia. The global capture of AS and YK annually are 555,543 tonnes and 140,000 tonnes 

respectively [1]. It can be estimated that each year there are 275,000 tonnes  AS co-products and 70,000 of YK 

co-products are discarded as waste, including head, skin, frame, viscera and belly flap. This study was focused 

on determining their yield; content of water, total protein, collagen, fat and ash; profiles of fatty acids, amino 

acids and ash and their potential applications. These informations are crucial for fish processors to maximize 

profitability by using these wastes to generate value-added products. 

 

Methods: Protein content was tested by BCA method. SDS-PAGE was used to measure protein molecular 

weights of different co-products. Water, fat and ash contents were determined by AOAC (2005) methods 950.46, 

960.39 and 920.153 [2]. Collagens were extracted using Chiou‘s method [3] with modification. Fatty acid and 

amino acid profiles were determined by GC and HPLC respectively. 

 

Results: For both species, yields of co-products were about 50%. The highest protein content was shown in skin 

(22.60% for AS and 17.51% for YK); so as collagen content in total protein (44.2% for AS and 66.9% for YK); 

the major molecular weights of these proteins were between 25kDa and 250kDa, however, most of the viscera 

proteins demonstrated low molecular weight under 20kDa. Fat content was the highest in belly flap (32.73% for 

AS and 27.88% for YK). All these co-products were rich in unsaturated fatty acid, especially omega-3 fatty 

acids, e.g. 24% of fatty acids in AS head were omega-3 fatty acids. All these proteins are rich in essential amino 

acids at about 30% of total amino acids.  

 

Conclusions: Co-products from AS and YK have potential to be further used widely. Essential amino acids 

contents of proteins from these co-products were compared with the recommendations made by FAO/WHO for 

adults and infants [4]. They all exceeded the requirements. Therefore, they could possibly be used to produce 

nutritious product or as dietary protein supplement. Muscle protein hydrolysates can be used as emulsifier and 

fat-binder, or health food with anti-oxidative and anti-hypertensive functions. Collagen is possible to be used in 

microencapsulation or low-fat products. Collagen peptides are possible to be used in cosmetic products. Viscera 

proteins can be used as growth medium for lactic acid bacteria. Unsaturated fatty acids are an ideal resource to 

separate omega-3 fatty acids and saturated fatty acids can be used to produce bio-diesel.  
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Abstract: Due to unique and untapped habitats, the vast contribution of bioactive secondary metabolites from 

marine microorganism to new lead compounds for pharmaceutical industry was recognized in the last decades
 [1]

. 

Exploring of metabolites from marine actinomycetes has great potential for discovering antimicrobial and 

anticancer substances of high efficiency, low toxicity and novel structures. Recently, a marine Streptomyces 

parvus labeled as DY2741 was screened from coast of Xiamen whose metabolites have broad spectrum. The 

purpose of this study is to separate and purify bioactive substances produced by the strain and to investigate the 

compounds responsible for the observed antimicrobial properties. Phylogenetic analysis of the 16S rRNA gene 

sequence of DY2741 indicated a high level of sequence similarity (99%) to Streptomyces parvus strain NRRL 

B-1455T. The strain was inoculated on Gause 1 media slant for 5 days at 28℃. Actively growing pure culture 

broth of the strain was inoculated into 100 ml of fermentation medium in a 500 ml Erlenmeyer flask for 4 day 

incubation at 200 rpm, 28 ℃. Based on the results that bioactive metabolites had the characteristics of lipid 

solubility and middle polarity, the pH of broth was adjusted to 7 and ethyl acetate was added to extract 

antibacterial substances. Cooperative use of silica gel, Sephadex LH-20 and preparative RP HPLC, the bioactive 

compounds responsible for strong inhibition activity against S.aureus and E.coli were separated, whose purity 

were checked by TLC (under UV, fluorescence and by spraying anisaldehyde solution) and HPLC/ELSD/DAD 

analysis. A Shimadzu GCMS-QP5050 operating in EI mode was used with an Rtx-5ms capillary column (30 

m×0.25 mm×0.25 mu m). Fourier-transform infrared (FT-IR) spectra were recorded using Nicolet 8700 

spectrometer. Based on comparison of Mass spectra of bioactive compounds and standard spectra from National 

Institute of Standards and Technology (NIST) and WILEY7 spectral library and Fourier-transform infrared 

analysis, the bioactive compounds were preliminarily assumed as dibutyl phthalate, diethyl phthalate and dioctyl 

phthalate. Although dibutyl phthalate was reported as metabolites of Streptomyces nasri submutant H35
[2]

, Str. 

melanosporofaciens
[3]

 and Str. albidoflavus
[4]

, It is the first report that dibutyl phthalate was produced by 

Streptomyces parvus.              
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245~251. 
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Abstract 

Immunomodulatory activity of hexane-acetone extract of locally available fish R. kanagurta, commonly known 

as Indian Mackerel was evaluated.  The whole body extract (MHA) of R. kanagurta, was tested for its effect on 

in vitro phagocytosis, delayed type hypersensitivity (DTH) reaction and plaque forming cell (PFC) assay. The 

extract (MHA) was further fractionated on silica gel column giving three fractions MHA I, MHA II and MHA 

III. The GC-MS analysis of the fraction suggests presence of fatty acids in the fractions. Studies were conducted 

on lymphocyte proliferation by incorporation of triated [2-
14

C] thymidine, secretion of interferon-gamma by 

ELISA assay and elucidation of responder immune cells by flow cytometry.  

The extract showed stimulation of phagocytic cells against Candida albicans.  Suppression of DTH reaction 

was observed when MHA and its fractions were administered while MHA and its fractions proved to be an 

excellent stimulant of B cells increasing the antibody titer and thereby increasing the PFC. MHA and its 

fractions showed an overall suppression of resting human peripheral blood mononuclear cells which was also 

correlated with lowered secretion of IFN-γ. The findings prove that the extract can be a good immunomodulator. 
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Marine organisms have enormous bioactive potential which has tremendous pharmaceutical promise. Post 

menopausal osteoporosis stems from the cessation of ovarian function at menopause which heightens and 

prolongs the rapid phase of bone loss in women. Emerging evidence highlights the importance of the interplay 

between bone and the immune system of which T lymphocytes and their product act as key regulators of bone 

resorption. In the present investigation the anti-osteoporotic effect of Methanol Extract (TME) of Turbo 

brunneus belonging to Class-Gastropoda in reversal of bone resorption was studied. Ovariectomised mouse 

model of estrogen deficiency was used for the study. TME increased the trabeculation in tibia and reduced the 

atrophy in the uterus. Osteoimmunology based studies were performed to investigate the lymphocyte bone 

interaction effect of TME. Flow cytometry studies of TME showed a reduction in the T cell subsets CD4 and 

CD8 along with the reduction in the upregulation of activation markers CD25 and CD69. TME could drastically 

reduce the TNF secretion from activated T cells as observed by cytokine ELISA assay. Confocal images show 

decreased localization of RANKL on the T lymphocytes of TME treated groups. The extract also showed 

promising results of inhibition of osteoclast formation in a dose dependent manner. TME was quantified by 

HPTLC for the presence of amino acids. Partition chromatography was carried out leading to different fractions 

which were also quantified using HPTLC. TME fractions also demonstrated anti-osteoclastogenic behavior. 

Thus, TME can be a good candidate for the development of an anti-osteoporotic drug.  
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Hormone, Endocrinology 148: 2613–2621. 

[2] Zhao, W., Liu Y., Catherine, M. C. ,Yang, W., Rogers, J.T., and Xudong Huang, 2009, The Role of T Cells in 

Osteoporosis, an Update, Int J Clin Exp Pathol, 2, 544-552. 

 

  

 

 

 

 

OVX Control   TME treated  

Confocal images of RANKL (green florescence) expression on splenocytes of the ovariectomised (OVX) and 

TME treated mice. 
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Aim of the present study was to isolate active component from fish which reduces the number of chromosomal 

aberrations induced by cancer drug –cyclophosphamide. Muscle tissue of Indian mackerel Rastrelliger 

kanagurta was extracted with mixture of hexane-acetone (3:1, v/v) and was labeled as MHA. Extract was 

further subjected to silica gel column chromatography to obtain oil labeled as fraction MHA II. GCMS analysis 

of MHA II revealed presence of various fatty acids. Anticlastogenic action of extract and its oil fraction was 

analysed using various test models viz. micronucleus assay in CHO cell, comet assay using human lymphocytes, 

chromosomal aberration test in onion root tip cells and mice bone marrow cells. Modulatory effect of extract on 

different antioxidant enzymes like LPO, CAT, GPx, GST, glutathione was also studied. 

MHA significantly lowered micronucleus formation in CHO cell line. MHA II was also effective in reducing the 

micronucleus formation and comet score. It decreased number of chromosomal aberrations in mice bone 

marrow cells. MHA II increased glutathione and glutathione –S- transferase levels in mice liver. Modulation of 

these enzymes may be one of the mechanisms underlying the protective effect of MHA.  Hence we can 

conclude that the dietary supplementation with fish oil is beneficial in prevention of cancer. 
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Marine resources has proved to have enormous potential for not only as pharmaceuticals but also as nutritional 

supplements, molecular probes, cosmetics etc. Many of these have accomplished a broad range of biological 

activities such as antibacterial, antifungal, antiviral, cytotoxic, neurotoxic, antimitotic and antineoplastic. The 

present investigation deals with the antibacterial  and anti-osteoporotic activity of Mollusc Euchelus asper 

which belongs to class Gastropoda. The ether soluble fractions of Euchelus (EAE) was tested for antibacterial 

activity against Gram +ve and Gram –ve bacteria. Antibacterial activity was shown against Klebshiella 

pneumoneae. EAE showed 25% inhibition of Chandipura (CHP)-a rhabdovirus and Vero cell line. Effect of 

methanol extract of Euchelus asper (EAME) on ovariectomy induced bone loss and on osteoclastogenesis was 

also studied. Study of biochemical markers Alkaline phosphatase (ALP) and Acid Phosphatase (ACP) in serum 

revealed that mice in the OVX control group had high concentration of ALP and ACP  suggesting a high bone 

turn over rate as compared to the mice treated with EAME. Oral administration with EAME increased the 

femoral weight as well as the DNA content of the metaphyseal region of femur of the treated group of mice. 

Histological study indicated an increase in the tibial trabeculation of the treated group as compared to the OVX 

group. The in vitro effect of EAME was elucidated using bone marrow cells isolated from whole bone marrow 

of 4-6 week old mice. The extract showed promising results of inhibition of osteoclast formation in a dose 

dependent manner. Thus the Euchelus asper could be a source of bioactive compounds which can act as good 

antibacterial and antiosteoporotic agent. 

[1] E. Hedner. 2007.  Bioactive compounds in the chemical defence of marine sponges, Structure Activity 

Relationships and Pharmacological Target, Acta Universitatis Upsaliensis. Digital Comprehensive summaries of 

Uppsala dissertations from the faculty of Pharmacy, 54-63. 
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Abstract: Chemical investigations on three marine sponges Haliclona baeri, Haliclona cymaeformis and Cliona 

patera collected from the Gulf of Thailand have been performed. This present study aimed to isolate, to elucidate 

structures and to investigate their biological activities of the isolated compounds. 

Methods: Chromatography techniques were used for separation and purification of the compounds. The 

structures of which were established by one and two dimensional
 
NMR spectroscopy and HRMS as well as by 

comparison with known compounds. The isolated compounds were evaluated for antifungal and anticancer by 

using the microdilution method [1] and the protein-binding dye sulforhodamine B (SRB) [2] respectively. 

Results: A new compound maleimide-5-oxime was isolated, together with 3,4-dihydroxybenzoic acid, and 

tetillapyrone, from Haliclona baeri while Haliclona cymaeformis furnished tetillapyrone, p-hydroxybenzaldehyde, 

phenylacetic acid and nortetillapyrone. Five known compounds were obtained, including p-hydroxybenzoic acid, 

tetillapyrone, nortetillapyrone, 3-methylmaleimide-5-oxime and maleimide-5-oxime, from the sponge Cliona 

patera.  

Conclusion: The compound nortetillapyrone showed antifungal activity against Candida tropicalis, C. glabrata, C. 

dubliniensis and Cryptococcus neoformans with MIC value of 250, 62.5-31.25, 62.5 and 31.25 ug/mL, 

respectively. Moreover, nortettilapyrone also exhibited moderate activity against the dermatophytic filamentous 

fungi Microsporum canis and Trichophyton rubrum with MIC value of 31.25, 62.5-125 ug/mL, respectively.  In 

addition, nortetillapyrone only weakly inhibited the growth of MDA-MB-231 cell line (GI50 = 155.7 uM) 
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Abstract: In order to find biologically active products from marine fungi, we investigated the metabolites of 

Epicoccum sp. from sea cucumber from Yellow Sea, China. Epicoccum A (1), 8-hydroxy-3-methyliso 

chroman-1-one (2), 5-methyl-6- hydroxy-8-methyoxy-3-methylisochroman (3), peroxy-ergosterol (4) and 

succinic acid (5), were isolated from the fungus Epicoccum sp.. Their structures were determined by 

spectroscopic methods, mainly by 2D NMR spectroscopic analyses.  
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Purpose of study: Marine pufferfish, the family Tetraodontidae, generally accumulate a high level of 

tetrodotoxin (TTX) in the liver and ovary, however, the underlying mechanism of this toxification remains 

unclear. We previously demonstrated in Japanese pufferfish Takifugu rubripes that TTX is well absorbed into the 

systemic circulation from the gastrointestinal tract and accumulates in the liver after a single administration [1]. 

In the present study, to elucidate the involvement of plasma protein binding in the disposition of TTX in 

pufferfish, we measured protein binding of TTX in the plasma of the pufferfish T. rubripes and the non-toxic 

greenling Hexagrammos otakii, and in solutions of bovine serum albumin (BSA) and bovine alpha-1-acid 

glycoprotein (AGP).  

Methods: Protein binding of TTX was determined using an equilibrium dialysis unit. Fish plasma or protein 

solution was then mixed with TTX solution (0-1000 mg TTX), and this mixture was introduced into one side of 

the chamber. Then, modified Hank‘s balanced salt solution (pH7.4) was placed into the counter side of the 

dialysis chamber. Plasma protein binding of TTX was assessed after incubation at 20ºC for 48 h. Plasma and 

buffer samples were withdrawn from each side of the chamber. The amount of TTX was determined by the 

LC/ESI-MS analysis. 

Results: TTX (100-1000 μg/mL) was bound to protein in T. rubripes plasma with low affinity in a non-saturable 

manner. The amount of bound TTX increased linearly with the TTX concentration, reaching 3.92±0.42 μg 

TTX/mg protein at 1000 μg TTX/mL. Approximately 80% of the TTX in the plasma of T. rubripes was unbound 

in the concentration range of TTX examined, indicating that TTX exists predominantly in the unbound form in 

the circulating blood of T. rubripes in a wide range of TTX concentrations. TTX was also bound 

non-specifically to H. otakii plasma proteins, BSA, and bovine AGP. The amount of the bound TTX in the 

plasma of H. otakii and BSA was 1.86±0.36 and 4.65±0.70 μg TTX/mg protein at 1000 μg TTX/mL, 

respectively, and that in the bovine AGP was 8.78±0.25 μg TTX/mg protein at 200 μg TTX/mL, respectively. 

These results indicate that TTX was bound non-specifically to not only the fish plasma proteins but also BSA 

and bovine AGP. 

Conclusion: The unbound fraction of TTX in the plasma of T. rubripes might elevate the total body clearance 

that describes how quickly TTX is distributed or transported into the specific tissues such as liver and ovaries 

via the blood circulation, because only the unbound form of TTX is able to cross the vessel wall and to be 

absorbed and bound by tissues like liver and ovaries.  
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Abstract   Different nicotinic acetylcholine receptor (nAChR) subtypes are implicated in learning and pain 

sensation as well as disease states including Parkinson's disease and nicotine addiction. Among the most 

selective nAChR ligands are the α-conotoxin peptides. Mechanistic insight into the structure, function and 

receptor interaction of these peptides may serve as a platform for the development of selective medications. 

Previously characterized α-conotoxins have a highly conserved Pro residue in the first intercysteine loop that is 

/7 conotoxin that lacks 

-Contoxin LtIA, with Cys1-Cys3; Cys2-Cys4 disulfide connectivity, 

potently blocked nAChRs heterologous expressed in Xenopus oocytes.  The IC50 of α-conotoxin LtIA was 9.79, 

84.4 and 5990 nM for α3β2, α6/α3β2β3 andα6/α3β4 nAChRs respectively. The off-rate of LtIA was rapid by 

comparison to the competitive proline- -conotoxin MII.  Nevertheless, pre-

nAChRs with LtIA prevented the slowly reversible block associated with MII suggesting the peptides overlap in 

-binidng interface mutations were used to examine the > 1000-fold 

nAChR mutants, α3β2 T59K, V111I and F119Q.  Unlike MII, LtIA had a >900-fold increased IC50 on 

alpha3beta2(F119Q) versus wildtype nAChRs, whereas T59K and V111I beta2 mutants had little effect. Analysis 

of LtIA and its mutants by CD and NMR spectroscopy suggested that it has a helical propensity characteristic of 

most otherα-conotoxins, albeit less prominently than Ser-Xaa-Pro containingα-conotoxins, which indicates that 

the lack of Ser and Pro in the first loop results in a flexible structure that still retains elements of helicity in the 

solution. Molecular docking simulations suggested that LtIA had a surprisingly shallow binding site on the 

alpha3beta2 nAChR that includes beta2 K79. The K79A mutant disrupted LtIA binding, but was without effect 

on an LtIA analog where the Ser-Xaa-Pro motif is present, consistent with distinct binding modes. The profound 

effect on the block by Gln-34, Lys-79, and Phe-

-conotoxins. 
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Marine dinoflagellates Amphidinium species are known as producers of unique secondary metabolites. In our 

searches for bioactive substances from symbiotic dinoflagellates, a series of cyototoxic macrolides, named 

amphidinolides, have been isolated from endosymbiotic dinoflagellates Amphidinium sp. separated from marine 

acoel flatworms Amphiscolops species, and some of them exhibit potent cytotoxicity and antitumor activity.   

We have isolated novel cytotoxic macrolides, named iriomoteolides [1-2]. 

Recently, we have developed the rapid searching strategy for the Amphidinium strains with macrolide-producing 

ability using single-cell PCR protocol, and  400 or more Amphidinium strains isolated from benthic sources 

collected off South-East Islands, Japan, were tested by the one-cell PCR. The extracts of dinoflagellates positive 

in the PCR studies were further evaluated by cytotoxic screening and metabolomics analyses using 2D NMR 

analyses.  This led to the discovery of several Amphidinium strains producing several unknown metabolites 

with potent cytotoxic activity.  We have developed kilo-liter scale mass cultivation system in Kochi.  From the 

mass cultured algal cells of this strains, we have discovered a series of novel cytotoxic macrolides, 

iriomoteolide-8a, 10a, 11a, and 12a, and isocaribenolide, and new polyketides, amphirionins-1 and 2. 
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Abstract: The development of Plasmodium falciparum malarial resistance to the current armory of anti-malarial 

drugs requires the development of new chemical entities to combat this disease. The marine environment is a 

well established source of novel natural products with diverse marine biotechnological and pharmaceutical 

applications [1].  In the context of the malaria pandemic in southern Africa, of interest to us are isonitrile, 

isocyanate and isothiocyanate terpene compounds e.g. 1 isolated from marine sponges which have exhibited 

nano-molar anti-plasmodial activities [2]. Through quantitative structure-activity relation studies (QSAR), a 

literature precedent exists for a pseudoreceptor model from which a pharmacophore for the design of novel 

anti-malarial agents was proposed [3]. The current theory also suggests that these marine compounds exert their 

inhibitory action through interfering with the heme detoxification pathway in P. falciparum [3].  We propose 

that the earlier computational methods used to draw detailed conclusions about the mode of action of these 

marine compounds with heme were inadequate. This poster presentation attempts to address these inadequacies 

using contemporary computational methodologies and seeks to propose a more robust method for the rational 

design of new anti-malarial drug compounds that inhibit heme polymerization to hemozoin. Data from the 

computational analyses suggested that the interactions between marine isonitriles, isocyanates and 

isothiocyanates occur through bond-less electrostatic attractions rather than through formal intermolecular bonds 

as had been previously suggested. Accordingly, a simple bicyclic tertiary isonitrile (2) was designed and 

synthesized and this compound‘s potential for heme detoxification inhibition was explored in vitro via the 

pyridine-hemochrome assay. These assay data suggested that the synthesized isonitrile was capable of inhibiting 

heme polymerization in a similar fashion to the known inhibitor chloroquine. 
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Abstract 

A hemolytic protein (CnHT-A) had been successfully isolated from the nematocyst venom of Cyanea nozakii 

Kishinouye by anion-exchange and hydrophobic interaction chromatography. Chicken erythrocyte suspension 

was used to detect the hemolytic active of chromatography fractions in the process of purification and to assess 

the hemolytic active potency of CnHT-A in vitro. The dose causing 50% hemolysis (HD50) of CnHT-A was 

5ug/ml, approximately. An apparent and single protein band, corresponding to hemolytic fractions, a molecular 

mass of ~ 60 kDa, was observed by SDS-PAGE. The hemolytic activity of CnHT-A were temperature and pH 

dependent, which was reduced or lost after exposure to pH 3 or 7-11 buffer solution or temperature higher than 

45℃ for 1 hour. Moreover, the hemolytic activity of CnHT-A was inhibited seriously by divalent metal cations, 

including Cu
2+

, Mg
2+

, Mn
2+

, Zn
2+

, and Ca
2+

, on the contrary, it was largely enhanced by EDTA with an optimal 

concentration of 10 mM. The mechanism of hemolysis is under research. 
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Marine sponges and their associated microorganisms represent a significant producing of several novel 

compounds in terms of their potentials in medicine[1,2]. To investigate this potentiality, the antibacterial activity 

was screened on 359 sponge-associated bacteria which isolated from 26 sponges collected from the eastern coast 

of the Gulf of Thailand by using agar disc diffusion assay. And cytotoxicity was also examined with ethyl 

acetate-extracted of active strains. The result indicated that 14 bacterial isolates showed antibacterial activity 

against gram positive bacteria; Bacilllus subtilis, Staphylococcus aureus, Micrococus luteus, or gram negative 

bacteria; Pseudomonas aeruginosa, Escherichia coli, Vibrio alginolyticus. Furthermore, the ethyl 

acetate-extracts of culture filtrate from associated bacteria, IMS-388, IMS-850, and IMS 1065 showed cytotoxic 

activity against several cell lines, P-388, KB, MCF-7 and Lu-1 with IC50 at the concentration <4 µg/ml. These 

active promising isolates were analyzed on nucleotide sequence of 16S rRNAwhich were identified as 

Psuedoalteromonas luteoviolacea, Pseudoalteromonas sp., and Actinobacterium, respectively[3,4]. The 

conclusion of  result in this study has approved the potential biological activity involves with the 

sponge-associated bacteria. 
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Abstract 

 

Fucoxanthin, a major carotenoid of edible brown algae, has reported to have potent anti-tumor activity both in 

vitro and in vivo. However, the mechanism underlying fucoxanthin-induced apoptosis in HL-60 and B16F10 cell 

lines remains unclear. In the present study, we designed to evaluate the molecular mechanism of fucoxanthin 

isolated from a marine alga, Ishige okamurae against HL-60 and B16F10 cell lines. We found that reactive 

oxygen species (ROS) are generated during fucoxanthin-induced apoptosis in HL-60 cells, and N-acetylcysteine 

(NAC) which is a scavenger of ROS, suppressed fucoxantin-induced cytotoxicity and apoptosis. Furthermore, 

the treatment with NAC dramatically inhibited fucoxanthin-induced phosphorylation of JNK and p38 kinase in 

HL-60 cells. Moreover, fucoxanthin reduced the viability of B16F10 cells in a dose-dependent manner 

accompanied by the induction of cell cycle arrest during the G0/G1 phase and apoptosis. Fucoxanthin-induced 

G0/G1 arrest was associated with a marked decrease in the protein expressions of phosphorylated-Rb 

(retinoblastoma protein), cyclin D (1 and 2) and cyclin-dependent kinase (Cdk)4 and up-regulation of the protein 

levels of p15
INK4B

 and p27
Kip1

. Fucoxanthin-induced apoptosis was accompanied with down-regulation of the 

protein levels of Bcl-xL, and inhibitor of apoptosis protein (XIAP), resulting in cytochrome c release and 

sequential activation of caspase-9, caspase-3, and PARP. Furthermore, fucoxanthin activated c-Jun N-terminal 

kinase (JNK), p38 MAPK (p38) and extracellular signal-regulated kinase (ERK) on B16F10 cells in a 

time-dependent manner. These results suggest that fucoxanthin has anti-tumor effects on HL-60 and B16F10 cell 

lines by inducing selectively the genes related to apoptosis which provided further theoretical support for the 

application of fucoxanthin as a promising anti-tumor agent. 
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Abstract 

 

Fucoxanthin, a natural biologically active substance isolated from Ishige okamurae, has potent antitumor 

activity of human leukemia cell HL-60 cells via apoptosis induction. However, the mechanism underlying 

fucoxanthin-induced apoptosis in HL-60 cells remains unclear. In the present study, we focused on the effect of 

fucoxanthin induction on reactive oxygen species (ROS) accumulation, and triggering the mitogen-activated 

protein kinase (MAPKs) signaling pathway in HL-60 cells. We found that ROS are generated during 

fucoxanthin-induced cytotoxicity and apoptosis in HL-60 cells, and N-acetylcysteine (NAC) which is a 

scavenger of ROS, suppressed fucoxanthin-induced cytotoxicity and apoptosis. Moreover, fucoxanthin 

dramatically increased phosphorylation of c-Jun N-terminal kinase (JNK) and p38 kinase when compared to the 

treatment without fucoxanthin but the treatment with NAC dramatically inhibited fucoxanthin-induced 

phosphorylation of JNK and p38 kinase in HL-60 cells. In addition, fucoxanthin-induced the cleavage of 

caspase-3, -7, and poly-ADP-ribose polymerase (PARP) and decrease of Bcl-xL levels, whereas NAC 

pre-treatment significantly inhibited the cleavage of caspase-3, -7, and PARP and decrease of Bcl-xL levels. In 

this study it was firstly demonstrated that fucoxanthin generated ROS and the accumulation of ROS played an 

important role in fucoxanthin-induced JNK/p38 MAPK signaling pathway, which provided further theoretical 

support for the application of fucoxanthin as a promising anticancer agent. 
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Abstract 

 

The present study was designed to evaluate the molecular mechanisms of fucoxanthin against melanoma cell 

lines (B16F10 cells). Fucoxanthin reduced the viability of B16F10 cells in a dose-dependent manner 

accompanied by the induction of cell cycle arrest during the G0/G1 phase and apoptosis. Fucoxanthin-induced 

G0/G1 arrest was associated with a marked decrease in the protein expressions of phosphorylated-Rb 

(retinoblastoma protein), cyclin D (1 and 2) and cyclin-dependent kinase (Cdk)4 and up-regulation of the protein 

levels of p15
INK4B

 and p27
Kip1

. Fucoxanthin-induced apoptosis was accompanied with down-regulation of the 

protein levels of Bcl-xL, and inhibitor of apoptosis protein (XIAP), resulting in cytochrome c release and 

sequential activation of caspase-9, caspase-3, and PARP. Furthermore, fucoxanthin activated c-Jun N-terminal 

kinase (JNK), p38 MAPK (p38) and extracellular signal-regulated kinase (ERK) on B16F10 cells in a 

time-dependent manner. These results suggest that fucoxanthin has anti-tumor properties on melanoma cells by 

inducing selectively the genes related to cell cycle arrest and apoptosis. 
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Abstract 

 

In the present study, we investigated the anti-inflammatory effects of fucoxanthin, a natural biologically active 

substance isolated from Ishige okamurae by examining its inhibitory effects on pro-inflammatory mediators in 

lipopolysaccharide (LPS)-stimulated murine macrophage RAW 264.7 cells. Fucoxanthin caused dose-dependent 

reductions in the levels of inducible nitric oxide (iNOS) at protein and mRNA levels and concomitant decreases 

in NO production. In addition, it was found that fucoxanthin suppressed the production and mRNA expressions 

of inflammatory cytokines, such as, IL-1β, TNF-α and IL-6. Furthermore, fucoxanthin inhibited the cytoplasmic 

degradation of IκB-α, and the nuclear translocation of p50 and p65 protein, leading to less NF-κB 

transactivation. In addition, fucoxanthin dose-dependently inhibited the phosphorylations of JNK, ERK and p38. 

Taken together, these results suggest that fucoxanthin reduces levels of the pro-inflammatory mediators, such as, 

NO, iNOS, IL-1β, TNF-α, and IL-6 through the inhibition of NF-κB activation and suppression of JNK, ERK 

and p38 phosphorylation in RAW 264.7 cells. These findings reveal in part the molecular basis for the 

anti-inflammatory properties of fucoxanthin. 
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Abstract 

 

To obtain a natural antioxidant from a marine biomass, this study investigated the antioxidative effect of a 

marine alga, Ecklonia cava using several biological assays. A potent free radical scavenging activity was 

detected in the diethyl ether fraction, and the active compound was isolated via silca column chromatography 

followed by RP-HPLC. Finally, the novel antioxidant was identified on the basis of LC-MS and NMR 

spectroscopic data as 2,7‖-phloroglucinol-6,6‘-bieckol (PB), a kind of phlorotannin.  

The antioxidant activities of PB were evaluated by several in vitro assays such as radical scavenging activities 

(DPPH, alkyl, hydroxyl, superoxide radical scavenging assays) using electron spin resonance (ESR) 

spectrometry, intracellular reactive oxygen species (ROS) scavenging activity, and DNA damage assays. The 

results showed that PB evidenced strong radical scavenging activities on DPPH, alkyl, hydroxyl, and superoxide 

radicals then that of commercial antioxidant agent, ascorbic acid. Furthermore, PB effectively inhibited 

H2O2-induced DNA damage. These results indicated that PB from E. cava might prove useful as a novel natural 

antioxidant agent in the food and pharmaceutical industries. 
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Marine organisms have long been known to harbor secondary metabolites with specific cellular targets. 

Especially sponges are a rich source for bioactive substances. We investigated brominated pyrrole alkaloids and 

sesquiterpenes. Some brominated pyrole alkloids have been described to inhibit voltage operated calcium 

channels (Bickmeyer et al. 2004). Especially dimeric molecules containing several bromine and guanidine 

groups show half maxinal concentrations around 2-5µM. One alkaloid out of this group is a potent pH sensitive 

cellular dye (Bickmeyer et al. 2008), which can be used for vesicle tracking of neuronal vesicles as well as 

labeling of acidic tissues in transparent animals. A sequiterpenehydrochinone shows similar effects as the Ca++ 

ATPase inhibitor thapsigargin (Bickmeyer et al. in press). The substance is in the mode of action not 

distinguishable from thapsigargin except slight differences in the concentration range.  
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reduce depolarization-induced cellular calcium elevation. Toxicon. 44. 45-51. 2004 

Bickmeyer U, Grube A, Klings KW, Köck M: Ageladine A, a pyrrole-imidazole alkaloid from marine sponges, 

is a pH sensitive membrane permeable dye. Biochemical and Biophysical Research Communications. 373.  

419–422. 2008  Corrigendum: 383(4), 519. 2009  

Bickmeyer U, Grube A, Klings KW, Pawlik JR, Köck M: Siphonodictyal B1 from a marine sponge increases 

intracellular calcium levels comparable to the Ca2+-ATPase (SERCA) inhibitor thapsigargin, Marine 
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Abstract Purpose of study: Toll-like receptor (TLR) binding molecules are recognized as pathogen-associated 

molecular patterns to induce inflammatory responses [1, 2]. During the process of exploring TLR4 responsive 

materials extracted from algae, we found Petalonia binghamiae polysaccharides is quite effective in terms of 

inducing NFkappaB in response to TLR4. We asked if P. binghamiae polysaccharides is able to control the 

delayed-type hypersensitivity (DTH) reaction, because TLR4 binding materials are known to regulate immune 

responses. 

Methods: Anti-allergic effects of these materials on delayed-type hypersensitivity against picryl chloride (PCl: 

2,4,6-trinitrochlorobenzene) were analyzed according to the reported protocol [3]. In order to confirm the role of 

IL-17, we injected anti-IL-17 antibodies intraperitoneally four days after immunization with PCl. 

Results and Conclusions: We have explored the anti-inflammatory reagents from marine bio-resources and 

found that brown alga P. binghamiae polysaccharides suppressed the DTH response against PCl. This 

suppression was observed in C3H/HeN mice, but not in TLR4 mutant C3H/HeJ mice, suggesting the role of 

TLR4 in this suppression. Either intraperitoneal or oral administration of P. binghamiae polysaccharides 

suppressed the ear swelling. The serum level of IL-17 was decreased significantly, only when P. binghamiae 

polysaccharides were administered intraperitoneally. Intraperitoneal administration of another brown alga 

polysaccharide, alginic acid did not suppress the DTH response nor reduce the serum level of IL-17. Although 

oral administration P. binghamiae polysaccharides did not reduce the serum level of IL-17, it inhibited the 

migration of eosinophils. In contrast, intraperitoneal administration of P. binghamiae polysaccharides did not 

suppress the migration of eosinophils to the site of inflammation. These results suggest that the inhibition of 

either the generation of IL-17 or the migration of eosinophils is effective to regulate inflammation, and that 

these two events were separately regulated. Anti-IL-17 antibodies significantly suppressed the DTH response 

either in C3H/HeJ or C3H/HeN mice.  
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Abstract:  

Marine ecosystems are a source of diverse bioactive compounds but no initiative has been taken for systematic 

research on natural products from the topical mangrove forest of the Sundarbans. This is a concise report on 

achievements of first time systematic exploration of microbial inhabitant of the Sundarbans for isolation and 

characterization of novel bioactive compounds. Three extracellular enzymes and two antimicrobial compounds 

were isolated from five different microorganisms. Purified protease and esterase showed enhanced activity and 

better stability in presence of organic solvents and retained appreciable activity in presence of up to 30% and 

14% NaCl respectively. Purified ribonuclease was specific to uracil containing nucleic acids and so lack of 

deoxyribonuclease activity. Empirical molecular formulae of two antimicrobial compounds were determined as 

C20H28O2 and C20H35NO18.  The first microbial agent was inhibitory to fungi, Gram-positive, Gram-negative 

and multiple-drug resistant (MDR) bacteria where as the second one was active against Gram-positive and 

Gram-negative bacteria, molds, yeast and MDR bacteria including methicillin-resistant Staphylococcus aureus 

(MRSA). Both compounds are found nontoxic to human erythrocyte at much higher concentration than MIC.  

The first exploration of microbial inhabitant of the Sundarbans was able to discover the area as a resource of 

novel bioactive compounds. Results of the first ever investigation is encouraging for further bioprospecting of 

the field. 
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Phosphatases (Phosphoesterases) are enzymes which hydrolyze a broad variety of phosphoric acid monoesters 

by liberating ortho-phosphate [1]. Due to their catalytic properties they are classified as acid and alkaline 

phosphatases. They are present in the cells of all tissues throughout the body. In contrast to these widespread 

intracellular phosphatases only few reports exist about extracellular phosphatases. They were predominantly 

found in microorganisms and in some insects. Lobsters seem to be unique among the crustaceans because they 

synthesize and release a huge amount of phosphatase into the extracellular gastric fluid where these enzymes 

remain in an active form [2, 3]. 

We isolated the extracellular phosphatase of European lobsters by liquid chromatography and electrophoresis 

and characterized its functional properties. The enzyme has an apparent molecular mass of about 60 kDa. 

Activity was present in wide range from pH 5 to pH 11 with a maximum at pH 10. The activity was almost 

entirely inhibited by low concentrations of Mg
2+

, Zn
2+

, L-cysteine, monophosphate and adenosindiphosphate. 

The enzyme was stable for at least one hour at 50°C. Sequence analyses revealed an N-terminus similar to other 

crustacean phosphatases. Internal peptides, however, indicate similarities to insect myosin ATPases.  

The presence of on alkaline phosphatase in the gastric fluid of lobster seems obscure because the pH of the 

gastric fluid ranges around 4 to 5 [3]. However, the digestive enzymes derive from the midgut gland which is the 

principal site of enzyme synthesis in decapods. Histological studies showed that e.g. F- and B-cells contain 

extraordinary high amounts of phosphatases. The secretion of enzymes happens in lobsters in a holocrine way. 

Accordingly, typical intracellular enzymes might be co-expressed with the typical extracellular digestive 

enzymes and, thus, may account for the accumulation of phosphatases in the gastric fluid. The enzyme seems 

suitable for applications in molecular biology [4, 5]. Molecular studies are in progress to identify the sequence 

of the protein. 
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Porphyra-334, one of algal mycosporine-like amino acids(MAA) from Porphyra yezoensis (Bangiaceae, 

Rhodophyta) is an extraordinary UV absorbing substance (UVAS) which has a protective role of organisms 

against harmful UV irradiation in the sunlight.  This compound has a unique UV absorbing profile of a single 

high absorption maximum at 334 nm.  The molecular mechanism of UV protection of porphyra-334 suggested 

through following two ways.  One is a UV filter as a sun-screen.  The UV energy in the sun light is absorbed 

by this compound before absorbed by the various bio-molecules as DNA.  Another is a quencher of an excited 

state of bio-molecules.  We have shown that the energy absorbed by these compounds from the excited 

bio-molecules is dissipated to surround water in extremely high efficiency as a heat[1].  In this study, we have 

focused on the energetic interaction of MAA with DNA, one of the most important bio-molecules.  The UV 

irradiation may cause serious lesion in DNA, forming a covalent bonding between pyrimidine bases. 

To trace the interaction process between porphyra-334 and DNA molecule, a new method for detecting DNA 

lesion of T-T photodimer formation was developed.  A synthetic oligo DNA, having one T-T and no other 

successive pyrimidine-pyrimidene sequence in whole sequence is designed.  Irradiation of UV light from Xe 

lamp of this oligo DNA forms T-T photodimer in only one site.  As this may cause the structural change of the 

oligo, it is possible to separate this transformed oligo from normal one by the PCR amplification of each oligo 

as PCR product from injured DNA is short in size and much less in amount (Fig. 1).  To quantify the DNA 

band of each PCR product on the polyacrilamide gel electrophoresis (PAGE), the extent of DNA lesion by UV 

irradiation can be known. 

The gel imaging of PAGE shows clearly the difference of physical forms of each oligo.  While the amount of 

normal PCR product detected by this method was linearly decreased as the increase of irradiation UV dose, this 

new method could be used to detect DNA lesion.  In the same time, the protective function of porphyra-334 

was shown as a less decline than that of control (Fig. 2). 

 

 

 

 

 

 

 

 

Fig. 1 Schema of PCR on DNA lesion               Fig. 2 DNA protection of porphyra-334 
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Eisenia bicyclis (Kjellman. E. bicyclis) Setchell is a perennial brown alga, belonging to the family 

Laminariaceae. Five phlorotannins, phloroglucinol, fucofuroeckol-A (FF), dioxinodehydroeckol (DD), eckol 

(EK) and dieckol (DE), were isolated and characterized from EtOAc fraction of E. bicyclis, In cellular and 

non-cellular oxidative systems, FF and EK showed significant activities compared to other phlorotannins. The 

anti-inflammatory effect of FF and EK on lipopolysaccharide (LPS)-stimulated RAW264.7 mouse macrophage 

ware investigated and their anti-inflammatory mechanisms were elucidated. The results showed that FF and EK 

suppress LPS-induced production of nitric oxide (NO) and prostaglandin E2 (PGE2) and expression of inducible 

nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) dose-dependently. Enzyme-linked immunosorbent 

(ELISA) and cytometric bead array assay (CBA) clearly demonstrated that FF significantly reduced the 

productions of pro-inflammatory cytokines such as, interleukin (IL)-6 and tumor necrosis factor (TNF)-α, and 

monocyte chemoattractant protein (MCP)-1. Moreover, these phlorotannins reduced nuclear factor κB (NF-κB) 

and mitogen-activated protein kinases (MAPKs) activation. These results strongly suggest that the inhibitory 

effects of FF and EK on LPS-induced NO and PGE2 production might be due to the suppression of NF-κB and 

MAPKs signaling pathway. Therefore, these results suggested that FF and EK have remarkable potentials as 

valuable natural anti-inflammatory agents to develop nutraceuticals and pharmaceuticals.  
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Abstract 

The study was performed for quality improvement of marine fish oil by removing off-flavors using a continuous 

countercurrent process with supercritical carbon dioxide (SCO2). SCO2 extraction was carried out in a 

continuous countercurrent column at different temperatures (30- 55ºC) and pressures (8-10 MPa) to optimize the 

off-flavors removal from fish oil. The height and internal diameter of countercurrent column were 920 and 21 

mm, respectively. The column was packed with ceramic roll (10 mm height and 6 mm i.d.). The CO2 flow rate 

measured by a dry gas meter was 22.6 g/min. The volatile organic compounds (VOCs) of original and SCO2 

treated fish oil were analyzed by GC-MS. The highest off-flavors were removed by continuous countercurrent 

process with SCO2 from marine fish oil at temperature of 30ºC and pressure of 8 MPa. The quality of marine 

fish oil obtained after continuous countercurrent process with SCO2 was improved by reducing the off-flavors of 

fish oil.  

 

 

Keywords: Off-flavor removal, Countercurrent process, Volatile organic compounds (VOC‘s) 
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Abstract: Bacillus spp. have been recognized as effective biocontrol agents against plant fungal pathogens[1]. 

One way by which Bacillus species lessen or prevent the deleterious effects of phytopathogenic organisms is by 

producing antibiotic lipopeptides[2, 3]. In order to find new antifungal lipopeptide variant from Bacillus bacteria, 

lipopeptide profiling of spore-forming bacteria with SPE-LC-MS was employed for rapid discrimination of the 

strains producing unidentified lipopetides. By this way, bacterium Bacillus amyloliquefaciens SH-B10, isolated 

from a deep-sea sediment, was found to be a potent new lipopeptides producer. Activity guided fractionation and 

purification of the lipopeptides from SH-B10 led to the isolation two antifungal fengycin lipopeptides. A new 

fengycin with an aminobutyric acid at position 6 of the peptide backbone was identified using Tandem Q-TOF 

mass. The new C16 6-Abu fengycin showed significant antifungal activities against five plant pathogens 

including Fusarium oxysporum f. sp. cucumerinum, F. graminearum, F. oxysporum f. sp. vasinfectum, F. 

oxysporum f. sp. cucumis melo L. and F. graminearum f. sp. zea mays L. 
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Marine sponges are a major source of new natural products. The Red Sea sponge Negombata magnifica and its 

close relative Negombata sp. nov., both contain latrunculin compounds. These are secondary metabolites of the 

polyketide family, which are among the most prolific sources of novel compounds with pharmaceuticals 

properties. Latrunculins have been shown to be ichthyotoxic and cytotoxic. Their mode of action was discovered 

to be through disruption of microfilament organization in cells by forming 1:1 complexes with actin monomers. 

Thus, they may serve as growth inhibitors of cells in basic and applicative research (e.g., leads for novel 

antitumor agents). We collected sponge samples of the two Negombata species from different sites along the 

coast of Eilat (Gulf of Aqaba) and determined their latrunculin A (1) and B (2) content by organic extractions and 

HPLC C-18 columns. Our results show that there is a distinct species-specific chemical profile; Lat A is 

produced solely by Negombata sp. nov., whereas Lat B is produced mainly by Negombata magnifica. Lat A and 

B content in the two sponges reached a level of up to 1.6% and 1.7% of sponge dry weight, respectively. 

Variance between specimens is larger than variance between seasons and locations. Bacterial communities within 

these two sponge species (as implied by DGGE runs), may contribute to the differences in production of natural 

product.  
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In previous studies we demonstrated that the edible green seaweed Enteromorpha linza has antimicrobial 

activity against Prevotella intermedia and Porphyromonas gingivalis. In this study, polarity fractionation, 

Sephadex LH-20 gel chromatography and reverse-phase high-performance liquid chromatography (Alltima C18 

column, 10 mm ID × 25 cm) were performed to identify the active component. The active compound was eluted 

at 95% (in 6.2 min) acetonitrile by RP-HPLC and identified as the unsaturated fatty acid, 

6,9,12,15-octadecatetraenoic acid (stearidonic acid, C18:4, n-3) by LC-MS, GC-MS, and 
1
H NMR and 

13
C NMR 

spectroscopy. Stearidonic acid yield from dried seaweed tissue was 3.9 × 10
-3 

%. MIC values were 39.06 μg/mL 

against P. intermedia and 9.76 μg/mL against P. gingivalis. These data suggest, therefore, that E. linza extracts 

and stearidonic acid may prove useful for treatment of periodontitis. Further investigations to evaluate 

antimicrobial activities against several oral pathogens are now in progress. 
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Abstract: Superior water quality of Deep ocean water (DOW) can be attributed to availability of abundant 

nutrients, cleanness, low temperature and the element stability. These features have drawn attention of 

researchers and used for various applications such as power generation, fish cultivation, nutrition, and the 

medical treatment [1]. However influence of exposure to high hydrostatic pressure on characteristics of DOW 

has not drawn considerable attention. We assumed that high hydrostatic pressurized water has an important role 

for growth of organism. Based on such assumption, we undertook research to elucidate function of change in the 

water quality depending on hydrostatic pressure. As the part of the investigation, we experimented the influence 

of pressurized medium on the proliferation of various plankton types.  

In the present study, medium for plankton was first exposed to high hydrostatic pressure. Immediately after that, 

planktons were put into the medium, and then the growth of plankton was observed. Both phytoplankton 

(Melosira nummuloides Agardh) and zooplankton (Rotifer Brachionus plicatilis) were used in the experiment. 

However, in the present abstract, we present the results dealing with only rotifers. Rotifer cultured in beaker 

containing Brujewicz artificial water diluted twice (BAS/2) incubated at 25 °C and dark regime of 24h. Such 

condition was maintained for entire set of experiments. We used two sets of culture medium for culture such as 

pressurized and non-pressurized (atmosphere pressure: standard). Medium was sealed in polyethylene packs, 

and exposed to the high hydrostatic pressure of 15 MPa for 14 days. Immediately after the pressure was released, 

we dispensed pressurized medium into culture plates and put plankton in to it and observed the growth of 

plankton. Culture was conducted for the duration of 5 days. 

The growth curves of B.plicatilis during 5 days of culture period are shown 

Fig. 1. The growth curves for different culture medium indicate no growth of 

B.plicatilis in both pressurized medium and standard   until about 1 day after 

starting of culture. However, growth rate of B.plicatilis in pressurized medium 

increased significantly from the second day and culture proliferated thereafter 

(p <0.05). This result suggests that the effective growth of plankton in 

pressurized medium was due to change in water quality. However, it may be 

noted that the pressurized medium was effective for growth only for weak for 

any plankton. Currently, we are attempting to clarify the changes in water 

quality in terms of clusters. 

References: [1] Mohan P. Niraula, Beatriz E. Casareto, S. Lan Smith, 

Takayuki Hanai, Yoshimi Suzuki. 2007. Examining the effects of nutrients on 

the composition and size of phytoplankton using unaltered deep-sea waters. J. 

Exp. Mar. Bio. Ecol. 348: 23-32. 
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Abstract: Marine sessile organisms have caused various problems by settling on man-made subaqueous 

instruments. Synthetic organic compounds had widely been used to solve these problems, but they were found 

harmful to marine lives and environment. Thus, finding new nontoxic antifouling compounds is very urgent. 

The secondary metabolites of marine organisms seem to be the most potential agent for its chemical defence. 

The marine sponge Acanthella sp. is prolific source of highly functionalized antifouling diterpenes. The CH2Cl2 

fraction of an acetone extract of Acanthella sp. was subjected to multi-chromatographic steps including 

vacuum-liquid chromatography (VLC) on silica gel, medium pressure liquid chromatography (MPLC) on 

reversed-phase silica gel RP-18 and preparative HPLC, yielding eight new compounds Acanthenol A - H (1 - 8) 

and six known Kalihinol diterpenes Kalihinol A (9), Kalihinol E (10), 10 β – formamidio – 5 β – 

isotheiocynatokalihinol - A (11), 10 β – formamidokalihinol - A (12), 10 - epikalihinol I (13) and 10 - 

epikalihinol X (14). All of these compounds contained either isocynate, isotheiocynate or formamide 

functional group(s), which are very rare in natural products. Compounds 1 - 4 showed potential antifouling 

activities against the barnacle larvae of Balanus Amphitrite. 
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Abstract: Sponges of the genus Plakortis (order Homosclerophorida, family Plakinidae) are prolific in their 

production of secondary metabolites 
[1]

, that exhibit a broad spectrum of biological properties, including: 

activators of Cardiac SR-Ca
2+

-Pumping ATP ase 
[2]

, cytotoxic 
[3]

,
 
antimalarial

 [4]
, and antiprotozoal activities. In 

our search for new bioactive metabolites from marine sponges, seventeen compounds were isolated from a 

sample of Plakortis simplex collected off Xisha Island in South China Sea. On the basis of NMR and MS 

analyses, their planar structures were established as: Simplextones A - I (1 - 9), (2 Z, 6 R, 8 R, 9 E) [3 – Ethyl – 

5 - (2 – ethyl – hex – 3 -  enyl) – 6 – ethyl – 5 H – furan – 2 - ylidene] - acetic acid methyl ester (10), methyl (2 

Z, 6 R, 8 S) - 4, 6 – diethyl - 3, 6 – epoxy – 8 – methyeodeca - 2, 4 - dienoate (11), methyl (2 Z, 6 R, 8 S) - 3, 6 – 

epoxy - 4, 6, 8 – triethyldodeca - 2, 4 - dienoate (12), (2 Z, 6 R, 8 R, 9 E) [3 – Ethyl – 5 - (2 – ethyl – hex – 3 - 

enyl) – 6 – methyl – 5 H – furan – 2 - ylidene] - acetic acid methyl ester (13), monotriajaponide A (14), Indole – 

3 - carboxylic acid (15), Indole – 3 - carboxaldehyde (16) and (32 R, 33 R, 34 S) - 32, 33, 34, 35 - 

Bacteriohopanetetrol (17). Compounds 1 - 9 were new compounds, of which the absolute configuration were 

determined using modified Mosher‘s method 
[5]

. Compound 9 showed moderate activities against tumor cell 

lines SGC7901, Hela and SW480. 
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Abstract: Manoalide is a kind of sesterterpenoid with an α, β-unsaturated δ-lactol moiety, which was first 

isolated as an antibacterial agent from the marine sponge Luffariella variabilis
[1]

. A wide variety of 

sesterterpenes related to manoalide have been isolated from sponges of the genera Fascaplysinopsis, Hyrtios, 

Luffariella, Thorecta, Thorectandra, Fasciospongia, Cacospongia, Sarcotragus and Acanthodendrilla. 

Manoalide is also well known for its anti-inflammatory activity as the selective inhibitor of phospholipase A2 

(PLA2)
[2-6]

. In the course of our continuing search for drug leads from Chinese marine invertebrates, we found 

the deep-sea sponge Hippospongia lachne collected in the South China Sea showed considerable cytotoxic 

activity in the lipophilic extract. Bioassay-guided fractionation of the extract afforded six new compounds 

related to manoalide named Hippoalide A-F (1 - 6). Their structures were elucidated on the basis of 

spectroscopic methods. In this presentation, we describe the isolation, structure elucidation, and biological 

activities of these compounds. 
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In the Atlantic area, a large number of direct and indirect economic activities are generated by the exploitation of 

marine resources. These natural resources make up real assets if they are exploited under stringent environmental 

conditions. Simultaneously, fishing, aquaculturing and seaweed harvesting do generate a large amount of 

by-products. These under-utilized biomasses can represent valuable starting materials for the production of 

active substances and ingredients for human alimentation and animal feeding, nutrition, cosmetics, well-being, 

etc. 

BIOTECMAR is a Transnational project (INTERREG IVB Atlantic Area) whose  objective is to implement the 

networking of competences and know-how in the domain of biotechnological exploitation and valuation of 

marine living resources, and to sustain the development of an integrated value chain, gathering biotechnology 

laboratories, transfer centers as well as all the stakeholders of the production chain: collectors and producers of 

raw material, transformers, ingredients and active compounds manufacturers. 

The various sectors concerned by the project are the following: 

- The fisheries, aquaculture, seaweed harvesting and seafood processing as source of raw materials 

- The fish waste conservation, collection, transport and processing 

- The production and commercialization of bioactive compounds and/or ingredients derived from processing 

to be used for the food, feed, nutrients, cosmetics and therapeutic industries 

- The development and transfer of R&D in marine biotechnology. 

 

A continuous chain approach is being considered, embracing the total seafood production chain system 

from stocks to market, in order to properly address the main objective and to detect complementarities and 

stimulate synergies from processing to commercialization. 

Actions are undertaken through 6 main activities, in order to: 

 Reinforce the cooperation between research centers/laboratories, technical centers and SMEs in the 

field of biotechnological valuation of marine resources, through network actions implemented within the project 

(for more information, see www.biotecmar.eu ) 

 Bring off dissemination actions and technology transfers towards SMEs about sustainable and 

added-valuation of underexploited marine resources,  

 Organize cooperation between research centers/laboratories and SMEs from Atlantic Area,  

 Support the development of new industrial activities related to optimized valuation of natural marine 

resources of Atlantic regions 

The first part of the talk is dedicated to the presentation of BIOTECMAR project.  In the second part, 

examples of marine, commercially available functional foods or nutraceutical ingredients carrying bioactive 

properties will be presented in order to demonstrate the interest of biotechnological exploitation of marine 

resources. 
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Since several years, the south coasts of Brittany (France) have been confronted with an influx of red algae 

mainly composed of Solieria chordalis. This has created an urgent need for local authorities to harvest these 

algae in order to keep the tourism in this area alive. The collected algae are used in crop-dusting or composting. 

However, these solutions soon reach their limits, besides they don‘t bring too much value to the collected algae.  

The objectives of this study are promoting the biomass by extracting products that have medical applications, 

especially in cancer research. For that, five crude apolar extracts from S. chordalis have been examined for their 

cytotoxic and pro-apoptotic activities against Daudi (human Burkitt‘s lymphoma), Jurkat (human leukaemic 

T-cell lymphoblast) and A549 (non small cell lung cancer) cells lines. The CH2Cl2 crude extract has 

significatively inhibit human cancer cells growth in vitro. This cytotoxic activity was revealed by different 

mechanisms like Annexine-dependent apoptosis, intracellular reactive oxygen species (ROS) production, and 

over-expression of the mitochondrial membrane protein Apo2.7. The bioactivity guided approach revealed that 

FIIB6 and FIIB7 were the most active and specific sub-fractions against cancer cell lines. LC-MS-ELSD 

performed on these sub-fractions indicates the presence of 6 compounds. Semi-preparative HPLC and NMR 

analyses were used to isolate and characterize these compounds which are arachidonic acid (C20:4 n-6), 

eicosapentanoic acid (C20:5 n-3), chlorophyll-derivatives (i.e. pheophytine a) and a sterol (i.e. cholesterol).   

En attente des résultats de MARIE Sophie (phrase de conclusion) … shown that the polyunsatured fatty acids 

synthesized by marine red alga appear to be promising candidates as anticancer drugs. (à voir avec les tests de 

Marie Sophie s‘il s‘agit bien de ces composés !!! qui sont responsables des activités cytotox enregistrées).  
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We elucidated the algae carotenoids as health-food ingredients regarding to its immune activity. The protective 

effects of Ascophyllum nodosum (brown algae) against cisplatin-induced reproductive toxicity and mechanisms 

were investigated. The potential beneficial effects of marine carotenoids from brown algae were particularly 

focused on fucoxanthin. Fucoxanthin have been shown to exhibit both strong antioxidant activity and 

anti-obesity (as a chronic inflammation) effect, and are attributed to quenching and scavenging free radicals or 

mediated by altering lipid-regulating enzymes and UCPs. Ethanol/HCl extracts of A. Nodosum (BAE) [1 

g/(kg day)] were given p.o. by gavage to adult male Syrian hamsters for five days, after a single cisplatin (CP) 

i.p. injection (6 mg/kg body weight). BAE reduced the extent of CP-induced sperm concentration, abnormality 

and enhanced sperm motility. Treatment with BAE restored the control level of malondialdehyde and 

intracellular ROS in the CP-treated testis. The CP injection induced decline in the levels of superoxide 

dismutase, and also were significantly reversed to control levels by BAE treated. This study clearly indicate that 

BAE oral administration increased the activities of testicular antioxidant enzymes and restored sperm motility, 

which also partially comtributed to its anti-inflammatory effects. 
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Lectins, or carbohydrate-binding proteins, are capable of recognizing the carbohydrate structures on cell 

surfaces as well as in body fluids and solution, thus some of them being useful as sugar- and cell-profiling tools 

in the research fields of cancer, immunology, infection, and regenerative medicine. In this view, algal lectins are 

attractive because of their novelty of carbohydrate recognition with highly selective binding nature to some 

definite oligosaccharide structures despite no binding with monosaccharides. On the other hand, the lectins from 

the green algae of the genus Codium show monosaccharide-binding properties, as seen in those from C. fragile 

subspecies tomentosoides, C. fragile subspecies atlanticum, and C. tomentosum. Similarly, we have also isolated 

the GalNAc- and/or Gal-specific lectins from seven other species within the genus Codium. This paper will 

focus on the oligosaccharide-binding properties and molecular structures of C. fragile (CFA) and C. pugniformis 

lectins (CPL).  

Both lectins were purified by affinity chromatography on an immobilized-asialofetuin (CFA) and an 

immobilized bovine submaxillary mucin (CPL) combined with D-GalNAc as an eluant, respectively. In the 

binding experiment with a number of pyridylaminated oligosaccharides using a centrifugal ultrafiltration method 

[1], CFA only bound to a forssman antigen sugar chain, a marker of cancer and did not bind to any of other 

oligosaccharides examined, indicating that it strictly recognizes non-reducing terminal alpha-GalNAc residue 

but did not beta-GalNAc and alpha/beta-Gal residues. Conversely, CPL exclusively bound to oligosaccharides 

bearing a non-reducing terminal beta-GalNAc or a non-reducing terminal Gal beta 1-3 (4) GlcNAc. As far as we 

know, CPL is the first lectin specific for a non-reducing terminal beta-GalNAc/beta-Gal residue(s). Thus, both 

lectins revealed unique and strict carbohydrate recognition abilities.  

By gel filtration and SDS-PAGE, CFA was estimated to be a non-covalently linked hexamer of a 9.5 kDa 

(alpha)-subunit, whereas CPL was a non-covalently linked tetramer (alpha2beta2) of 9.5kDa(alpha) - and 8.5 

kDa (beta)-subunits. Their subunits shared the similar N-terminal amino acid sequences. Such constitution of 

subunit structure well resembles with those of the GalNAc-specific lectins from a land plant, Dolichos biflorus, 

although there exist obvious differences in immunogenicity and N-terminal sequence between both. The 

full-length cDNA of a CFA alpha-subunit consisted of 622 bp including an open reading frame (ORF) (384 bp) 

and 5‘ (15 bp) and 3‘ (223 bp) untranslated regions. The ORF coded a signal peptide (20 amino acids) and a CFA 

alpha-subunit (108 amino acids). By the BLAST search on homologous proteins to the CFA subunit, a few 

GalNAc/Gal-specific animal lectins were searched out with low sequence similarity, but none of 

GalNAc/Gal-specific plant lectins searched out. 

Thus, the genus Codium lectins are interesting targets from viewpoints of not only their application but also 

molecular evolution and functions of GalNAc/Gal-specific lectins. 

 

[1] Hori, K. et al. 2007. Glycobiology 17:479-491;  Sato. Y. et al. 2007. JBC 282: 11021-11029. 



 465 

H0447 

Novel 5,6-dihydropyrrolo[2,1-alpha]isoquinolines as scaffolds for 

synthesis of lamellarin analogues 

 

Shao-Han Liao
a,b

, Dai-Hua Hu
c
,Ai-Ling Wang

a,b
*, De-Peng Li

a,b 

 
a
 College of Environment and Chemical Engineering, Dalian University, Dalian 116622, China 

b
 Liaoning Key Laboratory of Bio-organic Chemistry, Dalian University, Dalian 116622, China 

c
. Northwest A&F University 

 

 

Abstract: Lamellarins are a group of hexacyclic marine alkaloids that were initially isolated from prosobranch 

mollusk by Faulkner and co-workers in 1985
[1]

. Some of these lamellarins and related compounds exhibit 

interesting biological activities such as cytotoxicity against a large panel of cancer cell lines
[2]

. Several 

compounds had been synthesized like Lamellarin G trimethyl ether by Ruchirawat‘s
[3]

 group. As core skeletons 

of lamellarins , 5,6-Dihydropyrrolo[2,1-a]isoquinolines are one of the important alkaloids that also exhibit 

significant biological activities. An efficient synthetic route is described for two novel 

compounds,5,6-dihydropyrrolo[2,1-a]isoquinolines I and II in this paper. Compound I was synthesized from 

isovanillin in 28.3 % overall yield by a six-step reaction, while II from 2-(3,4-dimethoxyphenyl) ethanamine in 

61.6 % overall yield by a three-step reaction. 
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Reagents and coditions: (i) BnCl, K2CO3, DMF, PTC, 80℃,12h; (ii) CH3NO2, NH4OAc, AcOH, reflux, 4h; (iii) 

LiAlH4, THF, reflux, 6h; (iv) CH3COCl, Et3N, CH2Cl2, 0℃ , 2h; (v) POCl3, CH2Cl2, reflux, 3h; (vi) 

2-halogen-1-(2,4,5-trimethoxyphenyl)ethanone, CH3CN, K2CO3, reflux, 15h. 
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Bacillus amyloliquefaciens SH-B10 isolated from deep-sea sediment produces two antifungal 

lipopeptides that were purified by bioactivity-guided fractionation based on acid precipitation, vacuum  flash 

chromatography and semi-preparative HPLC. The two compounds were identified by tandem QTOF mass 

spectroscopy as C16 fengycin A (1) and a new fengycin with an aminobutyric acid at position 6 of the peptide 

backbone (2). Both compounds showed significant inhibitory activities against five plant fungal pathogens in 

paper-agar disk diffusion assay. This is the first report on the antifungal activities of the rare 6-Abu fengycin 

lipopeptides, and at the same time provided an insight into the potential of marine microbial resource in 

biological control and sustainable agriculture. 
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Marine chemical ecology, one of the rapidly evolving environmental disciplines considers chemical interactions 

between organisms and their environment. The organisms like microbes, planktons, benthos from different 

ecosystems produce a variety of diverse, often unique, types of molecules, which are probably involved in 

growth, communication and defence. From previous experimental work and existing literature, marine sponge 

was found to be an ideal candidate organism to address key questions in chemical ecology research. The 

diversity of secondary metabolites produced in sponges has been highlighted in several reviews. They range 

from proteins, derivatives of amino acids and nucleosides to macrolides, porphyrins, terpenoids to aliphatic 

cyclic peroxides and sterols. The sponges also harbour micro-organisms, which produce various metabolites, 

some of which were earlier speculated from the sponges. These macromolecules and small molecules of sponge 

or microbial origin are shown to be involved in their defence (direct or indirect) and communication. While 

investigating sponges (especially Suberites dumuncula and Ircinia fusca) since last one decade, their chemical 

ecology and drug discovery aspects were studied independently. In this presentation, previous experimental 

results were reviewed to address an important question how can we link sponge chemical ecology effectively 

with drug discovery? Following three important aspects were emphasized for this purpose. First, diversity of 

chemical compounds produced by these sponges and their associated microbes; second, potential functions of 

these metabolites in nature and finally the strategies for their therapeutic applications. At the end the conclusion 

is drawn that drug discovery would be benefited significantly, if we address fundamental questions of marine 

chemical ecology.  
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Type Ⅰ collagen was extracted from the skin of walleye pollock (Theragra chalcogramma) and purified by a 

combination of DEAE-52 cellulose chromatography and gel filtration chromatography with Sephacryl S-300 

HR under non-denaturing condition. X-ray diffraction pattern showed the existence of helical arrangement of 

the collagen with the distance between the molecular chains of 1.18nm, and the unit height, typical of the triple 

helical structure, of 0.27nm. Scanning electron microscopy (SEM) was applied to observe the morphology of 

the lyophilized collagen, revealing that the type Ⅰ collagen had a filamentary structure. Peptide mapping was 

obtained by matrix assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF-MS), 

indicating that the peptide with the molecular weight of 1470Da was the major product of trypsin digestion of 

pollock skin collagen. These results indicate that collagen from pollock skin retains its native structure during 

the purification process and offer a possibility for collagen application in pharmaceutical, cosmetic and 

biomedical materials. 

Key words: Purification; Structural aspect; Skin collagen; Walleye pollock 
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Abstract: Host defence peptides, as immune effector molecules, play an important role against pathogenic 

agents [1]. Sea urchins lack a vertebrate-type adaptive immune system and their coelomocytes (blood cells) are 

considered to responsible for many of the defence reactions. In order to study the existence of host defence 

peptides in the green sea urchin Strongylocentrotus droebachiensis, peptides in the extracts of the coelomocytes 

of the green sea urchin were purified by reverse phase HPLC. The targeting molecules were characterized by 

MS and antimicrobial assays. This is the first report on host defence peptides (two novel families) from sea 

urchins. Their genetic information was investigated by the combination of analysis of a coelomic cDNA library 

and genomic sequences. The first family of peptides, named strongylocins, are the cysteine-rich peptides (6 

cysteine residues) having a novel cysteine arrangement pattern [2]. Their putative precursor peptides contain a 

signal peptide, a prosequence and a native region. Their gene sequences indicate that strongylocins (except 

strongylocin 1b) have three introns and four exons. The mature strongylocins are active against both 

Gram-positive and Gram-negative bacteria. Similar genes were found in the sister species, S. purpuratus. 

Recombinant products of these genes inhibited growth of bacteria by a nonlytic, presumably intracellular 

mechanism [3]. The other family of peptides, named centrocins, has a heterodimeric structure [4]. The gene 

sequences of centrocins code for a signal peptide, two prosequences and a native region. These genes contain 

one intron and two exons. The native peptides were highly potent against bacteria. A synthetically made heavy 

chain had anti-fungi and anti-yeast properties in addition to being active against bacteria. By RT-PCR and 

immunocytochemistry study of the four types of coelomocytes, the phagocytes expressed all these peptides, 

while the vibratile/colorless spherule cells and the red spherule cells expressed only strongylocin 1 and 

strongylocin 2, respectively. Both peptide families were detected in the important developmental stages and in 

special cell types of the sea urchin larvae. The combined evidence indicates that these host defence peptides 

from S. droebachiensis do not only have antimicrobial activity, but also imply promising immune-related 

capability in both adult animals and larvae. 
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Abstract: Glaciecola polaris strain ARK149, a Gram-negative bacterium from Arctic seas, was used to derive 

lipopolysaccharide (LPS), and the effect of the LPS inducing some innate immunity parameters was investigated 

in Japanese sea bass, Lateolabrax japonicus. The results showed that the LPS could enhance the phagocytosis 

activity, lysozyme activity, and bacteriolytic activity in L. japonicus, significantly (P<0.05) at 1, 7, 14, 21, 28, 

and 35 day after LPS-injection. The indexes of three parameters increased to the peak of value at 28
th

 

 day post LPS-injection. Moreover, RT-PCR analysis suggested that LPS significantly up-regulated the 

expression of both IL-8 and hepcidin in several tissues. These data suggest that the LPS extracted from 

Glaciecola polaris strain ARK149 can induce innate immunity in L. japonicus. 

Keywords: Lateolabrax japonicus, Glaciecola polaris, lipopolysaccharide, innate immunity, RT-PCR 
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Abstract: 

Lamellarin is a group of bioactive materials which attract much attention recently[1-3]. The Lamellarins, first 

reported by Faulkner and co-workers [1] with the isolation of Lamellarins A–D.  

As the best known member of Lamellarins, Lamellarin H (Lam-H) , exhibited higher cytotoxicity and a more 

potent inhibitor of HIV-integrase. From now on , only two total synthesis routes of Lam-H were reported 

respectively by Ishibashiand Faulkner. In 2005, a new and simple route was developed to synthesize Lamellarin 

H and its derivatives by our group.  

A study had revealed that Lamellarins D, N, and dehydroLamellarin J were significantly more potent than 

Lam-H. Our group sought to modulate the biological activity of Lam-H by creating POZ conjugation. In this 

way, the free OH groups were chosen for attachment the POZ[4] moiety. The the new design of synthesis is 

outlined in Scheme 1. The intermediate formed is identified by means of 
1
H NMR, 

13
C NMR and melting point 

measurements. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scheme 1. 

References 

[1] Andersen, R.J., Faulkner, D.J., He, C.H. and Clardy G.D. Van Duyne 1985. Metabolites of the Marine 

Prosobranch Mollusc Lamellaria sp.. J. Am.Chem. Soc. 107: 5492–5495. 

[2] Bailly C. 2004. Lamellarins, from A to Z: A Family of Anticancer Marine Pyrrole Alkaloids. Curr. Med. 

Chem. Anti-Cancer Agents, 4: 363–378. 

[3] Fan, H., Peng, J. Hamann, M.T. Hu, J.F. 2008. Lamellarins and Related Pyrrole-Derived Alkaloids from 

Marine Organisms. Chem. Rev. 108:264–287. 

[4] Kobayashi, S. 1990. Ethyleneimine polymers. Prog. Polym. Sci. 15: 751-823. 



 472 

MTT 24hrs

0

20

40

60

80

100

120

5 10 20 30 40 50

Concentration of compound CN2(µg/ml)

%
 C

el
l v

ia
bi

lit
y

Compound CN2

H0522 

MOLECULAR CHARACTERIZATION OF MARINE STREPTOMYCES SP. CN3 

BY 16S rRNA GENE PARTIAL SEQUENCING AND ITS ANTICANCER EFFECT 

IN CERVICAL CANCER CELL LINE IN VITRO 

 

N. Rajendra prasad*, R. Priyadharshini*, K. Sivakumar, D. Chandrakumar 

 

*Department of Biochemistry & Biotechnology, Annamalai University, Tamilnadu, India. 

Faculty of Marine Sciences, Annamalai University, Parangipettai, Tamilnadu, India. 

 

Abstract 

 Marine organisms have attracted special attention in the recent years for their ability to produce interesting 

pharmacological lead compounds. Aim of the present investigation is to isolate, characterize, and to screen the 

marine actinobacteria and to study the anticancer activity in Human Cervical Cancer Cell line (HeLa). Marine 

actinobacteria is collected from the sediment samples of the Kimios Bay, Car Nicobar Island. Heat pretreatment 

at 41°C for 1 to 2 months was found to be most effective for the isolation of marine actinomycetes. Eight 

different selective media were used for isolation of actinomycetes. Starch casein agar and glucose asparagines 

agar media prepared in natural seawater showed good growth of actinomycetes. In this present study, 16S rRNA 

gene analysis of the isolated actinomycetes was carried out to determine the phylogenetic relationship of this 

strain. Molecular characterization by 16S rRNA gene partial sequencing  indicates the isolated strain was CN3 

and it was closely related to Streptomyces niger. The 16S rRNA gene sequence of the strain CN3 was deposited 

at http://www.ncbi.nlm.nih.gov/nuccore/304366423. Further, we investigated antitumor assays like 

antiproliferation (MTT assay), DNA damage, mitochondrial membrane potential (MMP), intracellular ROS 

levels, apoptotic morphology and biochemical assays like lipid peroxidation marker (TBARS), and 

non-enzymatic antioxidant (GSH) in HeLa cell line. In this present study CN3 exhibits anticancer effect by 

inducing cytotoxicity, DNA damage, intracellular ROS levels, TBARS and decreasing mitochondrial membrane 

potential and GSH in HeLa cells. Thus, in this present study a Streptomyces strain CN3 was isolated and 

characterized from marine sediment and it exhibits potent anticancer property in HeLa cells. 
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Abstract  

In the search for new sources of safe and inexpensive antioxidants, the leaves of eight species of seagrasses were 

screened for phenolic contents and in-vitro antioxidant activity using, 2,2-diphenyl-1-picrylhydrozyl (DPPH) 

radical scavenging capacity and FRAP assay. Most of the seagrasses were evaluated for the first time for their 

antioxidant activities. The leaves of Halophila stipulacea showed high levels of phenols (1.398±0.055 mg 

GAE/g) and high reducing power (46.289 ± 1.002) in terms of mg GAE/g. Similarly, H. pinifolia exhibited high 

total antioxidant activity (132.38, 75.027 mg AscAE/g) and a high percentage of DPPH radical scavenging 

activity (68.14%). The TAA and FRAP assays showed positive and significantly high correlation (R
2
=0.646). 

The total phenolic content in the seagrass extracts showed a better correlation with reducing power (R
2
=0.597) 

than the DPPH radical-scavenging activity (R
2
= 0.495). The antioxidant capacities of the seagrasses showed 

potential rich sources of natural antioxidants. Further studies are necessary for isolation and characterization of 

the active antioxidant agents, which can be used to treat various oxidative stress-related diseases. 

Keywords: Seagrasses; Antioxidant activity; Phenolic content; DPPH (2, 2-Diphenyl-1-picrylhydrazyl); 

FRAP assay 
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Abstract: Cyanea nozakii Kishinouye(C. nozakii), a jellyfish widely distributed in coastal areas of China, has 

garnered attention because of its stinging capacity and the resulting public health hazard. C. nozakii inflicts 

painful stings on swimmers, characterized by erythematous eruptions, itching and burning sensations. At present, 

most researches are concentrated on the relationship between C. nozakii blooms and the ocean ecosystem, but 

have not documented the nature of C. nozakii venom. Characterization of C. nozakii venom is important, both 

for furthering our understanding of its toxins‘ mode of action, which in turn should permit the development of 

more effective remedies against jellyfish stings, and for potential applications of bioactive substances in venom 

in the fields of neurobiology and pharmacology. However, the properties of the venom of C. nozakii have been 

scarcely studied. In the study, we used a recently developed technique to extract jellyfish venom from 

nematocysts and analyzed the physical and biochemical properties of venom. The results indicated that 

after  intradermal  injection of the venom into mice, the main symptoms of poisoning included lethargy, ataxia, 

convulsion, anorexia, shortness of breath, and difficulty with opening the eyes. The venom showed activities of 

multiple hydrolases including hyaluronidase, protease, fibrinolytic enzyme, PLA2 activity, alkaline phosphatase 

and acid phosphatase. The venom exhibited obvious hemolytic and lethal activities, and produced typical 

neurotoxin toxicity. The venom was active over a pH range of 5.0-8.63 and the pH optima for the extract was 

7.8. Toxin samples were stable when kept at ―80°C, but after 48 h, an 80% decline in lethality occurred 

at ―20°C. The venom was hydrolyzed by a proteolytic enzyme, trypsin. The partially purified lethal 

components obtained by anion-exchange chromatography on DEAE-Sepharose Fast Flow and gel filtration 

through Sephadex G-100 contained two proteins with molecular weights of 60 kDa and 50 kDa, which did not 

exhibit hemolytic effect. These characteristics provide us a fundamental knowledge in the C. nozakii nematocyst 

venom and highlight the need for the isolation and molecular characterization of new active toxins in Cyanea 

nozakii. 
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ABSTRACT 

 

  The red alga,Plocamium cartilagineum ,with its halogenated monoterpenes has a wide pesticidal effect .So 

the the histopathological and clinical pathological studies  on some laboratory animals  were important to take 

place.They were done after treatments with LD50's. The treated chickens were apparently normal in clinical signs 

and gross picture. Examination of the treated rat specimens grossly revealed that the administration of P. 

cartilagineum extract to rats not induced necrotic or inflammatory reaction. Gross examination of different 

specimens obtained from different organs of treated rabbits showed normal gross appearance also. Moreover, 

Determination of some serum contents  including   alanine   aminotransferase   (ALT), asprtate 

aminotransferase (AST), glucose, cholesterol, uric acid and creatinine were done for both treated and control 

animals,respectively, and data showed that all ratios were in normal limits.                                                                                                    

Key Words: Plocamium cartilagineum, Histopathological, Clinical Pathological, Alanine   Aminotransferase   

(ALT), Asprtate Aminotransferase (AST), Glucose, Cholesterol, Uric acid and Creatinine.                                                                                
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ABSTRACT 

 

The study was carried out to detect potent bioactivity present in sponges occurring in tropical areas. Marine 

sponges such as Acanthella elongata (Dendy), Echinodictyum gorgonoides (Dendy), Axinella donnani 

(Bowerbank), Callyspongia subarmigera (Ridley), Callyspongia diffusa (Ridley), Thalysias vulpina (Lamarck), 

Thalysias vulpina var. dichela (Hentschel) and Thalysias procera (Ridley) collected off Kanyakumari, South 

Indian coast at depths ranging from 10 to 15 meters were used for the study. Extracts were prepared from fresh 

sponges using methanol and the crude extract was condensed by rotary evaporation and used for various 

bioassay studies. The in vitro antibacterial assay as per Bauer et al,
[1] 

was tested using B. subtilis, M. luteus, S. 

aureus, P. aeruginosa, A. hydrophila, V. fischeri, V. alginolyticus, V. vulnificus, V. fluvialis, V. pelagius and V. 

anguillarum at 20
0
C and 30

0
C. High antibacterial activity was noted in Acanthella elongata extract. The extract 

also inhibited the growth of fungus Aspergillus niger. Cytotoxicity of sponge extracts was evaluated using brine 

shrimp (Artemia) nauplii
[2]

. Extract of Callyspongia subarmigera was toxic with an LC50 of 0.46% of the extract. 

A dose-dependent lethality of mosquito larvae, Culex sp. was recorded. Potent ichthyotoxicity was noted in the 

Callyspongia extract. The compounds present in the extract of A. donnani exhibited anti-coagulant activity. 

Antifouling activity using the ‗Rapid mollusc foot adherence assay‘
[3]

 was noted in five sponge extracts viz., A. 

elongata > A. donnani > C. subarmigera > C. diffusa > E. gorgonoides in the decreasing order. Bioassay-guided 

fractionation using column chromatography of the active dichloromethane - soluble fraction gave six semi-pure 

fractions. The FT-IR spectral analysis of the fractions indicated cyclic terpenoids as active functional groups in 

A. elongata. 
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Abstract: Cold-active enzymes are produced by organisms existing in permanently cold habitats [1]. These 

enzymes offer novel opportunities for biotechnological exploitation based on their high catalytic activity at low 

temperature and low thermostability [2]. The continenta1 Antarctica is considered the unique,mostly pristine and 

extreme environment, thus it would be the new and potential sources of enzymes from Antarctic microorganism 

[3]. In this paper, seven stains producing cold-active lysozyme were screned from 126 strains of Antarctic 

microorganisms using nephelometry assay. The ITS-5.8S rDNA gene sequences homology and phylogenetic 

analysis showed that strain NJ147 belonged to the genus Debaryomyces hanseniis. The lysozyme characteristic 

had been studied, optimum lysozyme activity was observed at 30℃ and about 32.6% of the optimum activity 

was still detectable at 0℃. It was thermal lability, the enzyme ti was at 40℃ for 30min. Optimum enzyme 

activity was observed at pH 6.0. This lysozyme showed typical features of a cold-adapted enzyme [4]. It had 

broad-spectrum activity against six tested strains (Staphylococcus aureus, Escherichia coli, Pseudomonas 

aeruginosa, Bacillus subtilis, Vibrio parahaemolyticus, Micrococcus Lysodleikticus) and had potential 

application in industry. 
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Red seaweeds are a source of many substances with a broad spectrum of biological activities. The cell wall of 

the red seaweeds contains a number of photosynthetic pigments - phycobiliproteins (phycoerythrin (PE), 

phycocyanin (PC), allophycocyanin (APC)), carotenoids and chlorophylls. A distinctive feature of 

phycobiliproteins is their high fluorescent intensity and, thus, they are widely used as fluorescent targets for 

molecular probes in medicine [1]. Also, phycobiliproteins are used as a natural protein dye in the food and in the 

cosmetic industries. The main cell wall structural components of the red algae are sulfated polysaccharides – 

carrageenans and agars [2]. These polysaccharides are well known for their gelling properties, used in a variety 

of industrial applications. 

The red seaweed Ahnfeltiopsis flabelliformis (Phyllophoraceae) is widespread in the Seas of Pacific Coast. At 

present the information on physiology and components of the cell wall of Ah. flabelliformis is scarce. The 

biosynthesis of polysaccharides and pigments are known to depend on environmental and physiological factors. 

The purpose of our research is to investigate seasonal fluctuations of polysaccharide and photosynthetic pigment 

contents in Ah. flabelliformis.  

The reproductive form (carposporophyte) of the algae was collected in Amursky Bay, the Sea of Japan, from 

February to September 2009. Chlorophyll a, carotenoids and phycobiliproteins were extracted using standard 

spectrophotometric methods [3]. Polysaccharides were analyzed as described earlier [4]. 

According to our results, the content of polysaccharides and photosynthetic pigments varied monthly. The 

highest content of polysaccharides in Ah. flabelliformis was observed in February and May, and their minimal 

amount was recorded in September. The polysaccharides contain the galactose, 3,6-anhydrogalactose and sulfate 

esters. The IR-spectra of this polysaccharides are similar to IR-spectrum of kappa/iota carrageenan.The 

photosynthetically active radiation (PAR) was the main factor, affected the content of polysaccharides in Ah. 

flabelliformis. The maximum amount of phycobiliproteins was observed from February to the first decade of 

April. The minimum level for all the pigments investigated was observed at the end of April and also in 

September. It is shown, that PE was a predominant pigment in Ah. flabelliformis, while the ratio of PC/APC 

fluctuated monthly. UV-B and (PAR) were the main factors affected the content of phycobiliproteins in Ah. 

flabelliformis. The amount of carotenoids and APC was mainly depended on water temperature and PAR, while 

no one factor influenced the content of chlorophylls.  
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Pseudoalteromonas sp. strain 520P1 isolated by our group from the seawater off the coast of Japan has been 

shown to produce violacein, a purple pigment with a variety of physiological properties [1-2]. Violacein 

production by strain 520P1 is induced by an acyl homoserine lactone (AHL), a signaling molecule for quorum 

sensing regulation [3]. In the current study, we examined the anti-tumor activity of violacein and also 

investigated the gene cluster responsible for violacein biosynthesis in strain 520P1. 

Violacein produced by strain 520P1 induced cell death of human leukemia cells (HL60 and U937 cells) in 24 h 

with IC50 values of 0.5 to 1 μM. DNA fragmentation and caspase activation observed in the violacein-treated 

cells indicated that violacein induced apoptosis of these cells. Target molecules of violacein in eukaryotic cells 

are under investigation. 

A gene cluster of 7383 bp composed of vioA to vioE enzyme genes responsible for violacein biosynthesis was 

cloned from the fosmid library of strain 520P1. DNA and amino acid sequences of the gene cluster were 

compared with those of other violacein-producing bacteria. DNA sequence of the gene cluster showed 79% 

homology to that of Pseudoalteromonas tunicata. The upstream region of the cluster, in which the promoter and 

the regulatory site for gene expression are expected to locate, was also analyzed. Furthermore, the gene cluster 

was integrated into pET28a vector and successfully expressed in E. coli, which demonstrated that the cloned 

gene cluster codes the genes for active enzymes for violacein synthesis.  

The isolation of the gene cluster of vioA to vioE with its upstream region may contribute to elucidate quorum 

sensing regulation of the gene cluster for the biosynthesis of this unique anti-tumor pigment. 
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Purpose : Arenicin-1 isolated from marine polychaeta Arenicola marina is known to exert antifungal activities 

by membrane active mechanism(s). To confirm the further mechanism(s) of action of Arenicin-1 after the 

destruction of fungal membrane integrity, we conducted experiments on fungal cells. This study was designed to 

investigate whether Arenicin-1 caused apoptosis in C. albicans. 

Methods : We analyzed apoptotic features by flow cytometry using DiBAC4(3), DiOC6(3), DHR-123, HPF, and 

Annexin-V-FITC. To confirm nuclear morphologic change of C. albicans, TUNEL assay and DAPI assay are 

executed by fluorescence microscopy. The relationship between Arenicin-1 and DNA by gel retardation assay 

was also studied, its effect of cell cycle progress also investigated. 

Results : Arenicin-1 bound to DNA of C. albicans and affected the cell cycle progress by inducing arrest. Flow 

cytometric analysis showed that Arenicin-1 induced 

plasma membrane depolarization, mitochondrial 

membrane depolarization and phosphatidylserine 

exposure at the outer leaflet of the cytoplasmic 

membrane which are early markers of apoptosis. We 

observed production of reactive oxygen species (ROS) and 

found type of ROS induced by Arenicin-1. 

Furthermore, nuclear and DNA fragmentation were 

visualized by TUNEL assay and DAPI stating.  

Conclusions : Arenicin-1 exerts an antifungal effect not 

only by forming pore on fungal membrane but also by 

promoting apoptosis against C. albicans. 

References  

[1] Park, C. and Lee, D. G. 2009. Fungicidal effect of 

antimicrobial peptide arenicin-1. Biochim. Biophys. Acta. 1788(9): 1790-1796 

[2] Ramachandran, S. Xie, L. H. John, S. A. Subramaniam, S and Lal, R. 2007. A Novel Role for Connexin 

Hemichannel in Oxidative Stress and Smoking-Induced Cell Injury. PLoS ONE 2(1): e712. 

[3] Madeo, F. Fröhlich, E. and Fröhlich, K. U. 1997. A yeast mutant showing diagnostic markers of early and 

late apoptosis. J. Cell Biol. 139: 729-734. 

 

 

Figure. Flow cytometric analysis of 

ROS accumulation in C.albicans with 

DHR-123. (A) 9 μM Arenicin, (B)10 

mM H2O2. 
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Abstract: Forty-six specimens of Demospongiae sponges, covering twenty-five representative species of the 

order Hadromerida, Dictyceratida, Haplosclerida, Halichondrida, Astrophorida and Poecilosclerida were 

analyzed for their fatty acids by GC/FID [1,2]. This present work is the generalization of data available fatty acid 

profiles in Thai marine sponges. The result showed that fatty acids of Demospongiae generally comprised 

saturated (19.7-56.35%), monounsaturated (9.91-55.34%) and polyunsaturated (8.23-55.54%).  The most 

prominent compounds were C16:0, C16:1n7, C18:1n9 and C22:6n3.  The conclusion showed that the essential 

fatty acids, eicosapentaenoic acid (EPA; 20:5n3) and docosahexaenoic acid (DHA; 22:6n3), were found at the 

highest in neutral lipid of the sponges Spirastrella sp. (11.85±0.35%) and Spirastrella solida (24.46±0.52%) 

respectively.  

 

References:  

1. Bligh, E.G. and Dyer, W.J. 1959. A rapid method of total lipid extraction and purification. Can. J.  Biochem.  

Physiol. 37(8): 911-917. 

2. Folch, J., Lees, M. and Sloane-Stanlet, G.H. 1957. A simple method for the isolation and purification of total 

lipids from animal tissues. J. Biol. Chem. 226: 497-509. 

 

 

 

 

 

 

 

 

 

 



 484 

I0136 

EFFECT OF THE SORTING ON THE COMPOSITION AND THE BIOLOGICAL 

ACTIVITY OF FISH HYDROLYSATES 

 

Rozenn RAVALLEC *, Alexis MARTIN*, Thibault CARADEC**, Dominique 

VERCAIGNE-MARKO* and Martine FOUCHEREAU-PERON** 

 

*ProBioGEM, IUT A,  Polytech’Lille (Aile C), 59655 Villeneuve d’Ascq cedex France, 

Rozenn.Ravallec-Ple@univ-lille1.fr, **UMR MNHN/CNRS 7208/IRD207/UPMC  Marine Biology Station, 

MNHN, Place de La Croix, 29182 Concarneau cedex France 

 

 

The new European rules which prohibit all the rejections at sea will oblige the fishermen to store on the boats 

by-products and non commercial species of fish. Storage and transport will induce an additional cost for the 

fisherman who must find an added-value for these by-products. The enzymatic hydrolysis is for a long time a 

well known upgrading way [1-3]. The goal of this study was to determine the effect of the sorting (which will be 

of great economical importance on board) on the composition and the biological activity of these fish 

hydrolysates. In order to explore the possibility to obtain biologically active peptides from hydrolysates of these 

marine processing wastes we searched for the presence of peptide hormones in fish hydrolysates. This study was 

focused on the opioïd family (hemorphyns) which are small peptides involved in the stress mechanisms [4], but 

also on the CGRP well known for its vasodilatary effect [5] which could be used to treat migraines. 

 The chromatographic profiles (by RP-HPLC on a C18 column and Exclusion on a Superdex Peptide 

column) and the peptide concentration of the different hydrolysates were analysed in order to identify the effect 

of the sorting on the hydrolysate composition. The biological content of hydrolysates was studied in vitro by 

radioreceptorassay (RIA). A digestion protocol was applied on the most active sample in order to demonstrate 

the conservation of the activity after ingestion. We also investigated the effect of the ultrafiltration and 

nanofiltration on the peptide enrichment. 

 Taking into consideration the various results, the sorting does not seem to have any effect on the 

chromatographic profile and the composition of peptides of the different hydrolysates. The biological activity is 

more or less present but cannot be concentrated after fractionation on membrane system. All these results 

confirm the possibility of the direct fish by-product use without sorting on board and are of great economical 

interest. 

 Future work will focus on the characterisation (in vitro) and the purification of the active hydrolysate by 

RP-HPLC and MS/MS. From an upgrading point of view, an industrial scale fraction exhibiting an opioïd or 

CGRP like activity would be of important interest in several domains such as feed or nutraceutic to fight against 

stress or migraine. 
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Secoundary metabolites of Ishige okamurae possesses strong antioxidant and photochemo-preventive properties. 

The Ishigoside isolated from Ishige okamurae, has been found to possess substantial antioxidative properties, 

however it has not been studied in deail. Therefore as a continuation, this study focus on the properties of 

Ishigoside associated with lower generation of reactive oxygen species and control of redox-sensitive 

components such as the antiapoptotic protein Bcl-2 in human keratinocytes cells. The underling signaling 

mechanism was elucidated by studying MAPK pathway, which controls the balance between survival and 

death-promoting genes involved in the UVB-induced apoptotic signaling in keratinocyte cells. In conclusion, 

Ishigoside atternuate the activation of the survival-promoting pathway, MAPK ; which required to antagonize 

UVB-induced apoptosis of keratinocyte cells. MAPK molecules also mediates the antioxidant and antiapoptotic 

effects of this compound.  These results supports the therapeutic applications of ishigoside in cosmeceuticals 

associated with keratinocyte oxidative stress and accelerated apoptosis.      
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Marine algae are rich source of new secondary metabolites with wide variety of biological activities. Anticancer 

activity is one of the potential bio-activity of marine natural products. Cancer is a serious disease with a complex 

pathogenesis, which threats human life greatly. And angiogenesis is directly involved in invasion and metastasis 

of cancer. This study reveals the effect of fucodiphloroethol G and dieckol isolated from Ecklonia cava on 

angiogenesis through inhibiting protinase enzymes; AP-N, MMP-2,-9 and transcriptional factor; c-fos, together 

with underling molecular mechanisms. The results show that fucodiphloroethol G and dieckol inhibited the 

activity AP-N dose dependently. And also expression of MMP-2,-9 were significantly inhibited at both protein 

and gene levels. The responsible transcriptional factor for the activation of AP-N and MMPs, c-fos protein was 

significantly inhibited by the treatment of fucodiphloroethol G and dieckol. We have found the effects 

fucodiphloroethol G and dieckol on the signaling pathways; MAPK and Akt, related to activation of 

transcription of AP-N, MMPs and c-fos. Fucodiphloroethol G and dieckol showed a significant inhibition on 

molecules of MAPK pathway; MEK, ERK, and p38, and Akt, but not JNK. Finally these results demonstrate the 

potential anti-angiogenic effect of fucodiphloroethol G on VEGF induced ECV-304 and EA.hy926 through 

inhibition of AP-N, MMP-2,-9, c-fos via blocking of the signal transduction of MAPK and Akt pathways. Due to 

the shown ability to inhibit angiogenesis, both fucodiphloroethol G and dieckol could be used as potential 

therapeutic targets in the treatment of angiogenesis. 

 

 

 

 

 

 

 

 



 488 

I0355 

Dieckol and 6,6’-bieckol from Ecklonia Cava Suppresses Invasion and Migration of 

Human Fibrosarcoma Cells: Possible Mediation by Blocking the NF-κb, MMP Signaling 

Pathway 

 

Chen Zhang
a
, Se-kwon Kim

a, b,* 

 

a
 Department of Chemistry, Pukyong National University, Busan, 608-737, Republic of Korea 

b
 Marine Bioprocess Research Center, Pukyong National University, Busan, 608-737, Republic of Koreac 

 
*
 Corresponding auther: Tel: +82-51-629-7097, Fax: +82-51-629-7099 

E-mail: sknkim@pknu.ac.kr 

Mailling address: Department of Chemistry, Pukyong National University, Busan, 608-737, 

Republic of Korea 

 

 

Matrix Metalloproteinases (MMPs) are a family of more than twenty five zinc-endopeptidases, which have 

ability to degrade extracellular matrix (ECM) components，and play important roles in a variety of physiological 

and pathological processes. In this study, dieckol was obtained with high yield from marine brown alga Ecklonia 

cava (EC). Dieckol and 6,6‘-bieckol were assessed on the expression of MMP-2 and -9 and morphological 

change on human fibrosarcoma cell line (HT1080). Dieckol inhibit the expressions of MMP-2 and -9 in 

dose-dependent manners, and suppressed the invasion and cytomorphology in 3D culture system in HT1080 cell 

line. Moreover, dieckol may influence nuclear factor-kappa B (NF-κB) without obvious changes in activator 

protein-1 (AP-1). This research firstly indicated that dieckol could significantly suppress MMP-2 and -9 

expressions and alter cell cytomorphology in HT1080 cell line via NF-κB signaling pathway. 

 

KEYWORDS:  Ecklonia cava (EC); Dieckol; 6,6’-bieckol; Matrix metalloproteinases (MMPs); HT1080; 

Nuclear factor-kappa B (NF-κB); Activator protein-1 (AP-1) 
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Abstract: Plakinidines A-E, which include a pyrrolo[2,3,4-kl]acridine, have been isolated from the marine 

natural products and shown to exhibit interesting bioactivities
[1]

. To the best of our knowledgement, the total 

synthesis of plakindines were not reported, its intermediates have so far only been reported
 [2]

. Synthesis of 

2-amino-1-(2-amino- phenyl)ethanone (3) as an key intermediate of plakindines were reported in this paper. It 

was our intention to prepare 3 via amination of 2, which would be generated by ortho-acetylation of 1 and 

chloroacetonitrile in the catalysis of boron trichloride and zinc dichloride and hydrolysis
 [3]

. It was easy for the 

method to operate and work-up, reaction steps were reduced comparing with similar compounds
 [4]

. 

 

(a) BCl3·DCM, dichloromethane, 0℃, 20min; (b) ZnCl2, chloro acetonitrile, reflux, 18h; (c)10mL HCl/100mL 

H2O, reflux, 7h; (d) Ar, ammonia, 40min. 
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Abstract :  

Fish glue is collagen from skin, scale and bone of fish.  It was used as adhesive agent for wood, paper, book 

binding etc. This work was aimed to optimize standard method for fish glue production from fish skin, identify 

the appropriate type of fish for glue production and show chemical character of  the glue from appropriate type 

of fish.  From the results, using skin from Oreochromis niloticus  as the model, soaking it in 0.1 N NaOH for  

6 hr and changed it every 3 hr for pretreatment  before acid  extraction with 0.5 M acetic acid was the 

optimum condition for the processing that indicated by paper binding like starch glue (control).  Among 20 

type of Thai commercial fish (Oreochromis niloticus, Oreochromis sp., Nemipterus sp., Psettodes erumei, 

Epiephelus malabaricus, Sphyraena obstsata, Channa striata, Xenentodon cancila, Barbonymus gonionotus, 

Liza vaigiensis, Anabas testudineus, Chanos chanos, Micronema bleekeri, Thunnus tonggol, Rastrelliger 

brachysom, Epinephelus lanceolatus, Lutjanus lineolatus, Pomadasys hasta, Selar crumenophthalmus and 

Sardaorentalis sp.) with the optimum processing and paper binding ability test, Chanos  chanos is  an 

appropriate type for fish glue production. Its glue could bind paper, wood and foam sheet whereas chemical 

composition were shown as fat, protein, carbohydrate, moisture, pH and viscosity for 0.32%, 0.01%, 

83.8%,11.56% , 3.35, 4,978.33-8,180 cp , respectively.  The prominent chemical compound of the glue was 

collagen type I which was composed of α1(148 KDa)  and  α2 (129 KDa) chain.  

 

Key words: Fish; Chanos  chanos; fish skin; glue 
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Abstract: Dinoroseobcter shibae JL1447 was a marine bacterium in Roseobacter clade and isolated from the 

Phaeodactylum tricornutum Bohlin. The bacteria have a potential ability to synthesis 

polyhydroxyalkanoates(PHAs) as storage compounds of carbon and energy under diverse carbon sources 

(sodium acetate, glucose, sodium glutamate, sodium pyruvate, sodium citrate) in different concentrations. The 

PHAs account for about 70% of the cell dry weight when sodium acetate(1g/L) or glucose(1g/L) as the 

cultivation substrate. Ultrathin section transmission electron micrographs of bacteria growth and PHAs 

accumulation showed the presence of PHAs granules in the cytoplasm. Fourier transform infrared(FTIR), 

differential scanning calorimetry(DSC), 
 1

H NMR evidences suggested that the polymer produced is 

poly-beta-hydroxybutyrate(PHB).  
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Abstract: Spirulina platensis protean extract, prepared with DE-52, showed effective scavenging activity 

towards hydroxyl radical, peroxyl radical, DPPH radical. It significantly inhibited peroxyl radical-induced lipid 

peroxidation in vitro and showed antitumor effects in vivo, which might be partly due to its antioxidant activity. 

S. platensis protean extract inhibited the generation of hydroxyl radical with IC50 = 0.42 mg/ml for the system 

with EDTA and 0.82 mg/ml without EDTA, the production of peroxyl radical IC50 = 0.55 mg/ml, the DPPH 

radical IC50 = 0.43 mg/ml, and the lipid peroxidation process IC50= 2.32 mg/ml for the enzymatic system and 

2.18 mg/ml for the non-enzymatic system. Besides, 50, 100 and 200 mg/kg protean extract administration could 

significantly inhibit the growth of mouse transplanted sarcoma S180, the inhibitory rate was 44.46, 47.04, 

38.66 %, respectively. 

 

Keywords: Spirulina platensis, hydroxyl radical, peroxyl radical, DPPH radical, antitumor 
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Abstract: The hard tissue of the Japanese pearl oyster Pinctada fucata (P. fucata) consists of two layers; the 

outer prismatic layer, bearing calcite, and the inner nacreous layer, bearing aragonite. An EDTA-insoluble 

fraction of the prismatic layer was extracted with urea. In vitro crystallization experiments showed that this 

urea-soluble fraction contained the factor(s) that promoted the growth of the calcite crystal. We have purified the 

calcite growth factor and obtained two clones that were named prismin 1 and 2. In vitro studies demonstrated 

that prismin was a phosphorylated protein [1]. Prediction of potential phosphorylation sites using the NetPhos 

software was performed. This analysis suggested the existence of three potential phosphorylation sites that all of 

tyrosine residue. However, Edman sequencing data excluded one place of three. Predicted site of 

tyrosine-phosphorylation exists at position 27 in the N-terminal half and at position 47 in the carboxyterminal 

half region. To examine the effects of tyrosine phosphorylation on the calcite crystal growth, we prepared the 

synthetic polypeptides DFDRPDPYDPYDRFD corresponding the carboxyl terminal region that contains the 

phosphorylated tyrosine residue at position 47. In vitro crystallization experiment using the phosphorylated 

polypeptide showed that remarkable calcite crystal growth activity than that of a non-phosphorylated equivalent 

polypeptide. Calcium binding capability of the synthetic polypeptide containing phosphorylated tyrosine 47 was 

stronger than that of the non-phosphorylated synthetic polypeptide.  
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The discovery of the principle molecules involved in biosilica skeletogenesis of siliceous sponges (demosponges 

and hexactinellid glass sponges) has provided nanobiotechnology and nanomedicine with a versatile toolkit for 

the generation of diverse, hierarchically organized biomaterials with new property combinations. The molecular 

basis of the exciting synthetic abilities of the sponge molecules involved in biosilicification, which are available 

by recombinant gene technology, relies on the following facts: (1) Biosilicification in sponges is an enzymatic 

process catalyzed by a group of unique enzymes called silicateins which are able to form silica or other metal 

oxides from water soluble precursors [1]; (2) Biosilica formation is a structure-directed process mediated by a 

protein, silintaphin-1, which is able to organize silica nanoparticles, or silicatein-coated nanoparticles of other 

metal oxides, to defined 3D nano- and microstructures (nanorods/-wires etc) [2]; (3) biosilica formed by these 

proteins/enzymes is a nanocomposite material [3] combining both the properties of the inorganic and of the 

organic components; and (4) this material shows the phenomenon of biosintering [4]. Thus, following nature as 

a model (bionics), biogenic glass fibers which transmit light with high efficiency but also show high fracture 

toughness and bending strength can be formed [2]. These structures mimic natural sponge spicules consisting of 

a high-refractive-index silica core surrounded by a concentric layer of low-refractive-index silica lamellae [1]. 

Transmission of light within these fibers occurs by total internal reflection. Entrapment of bacteria transformed 

with silicatein gene in such a flexible silica coat does not impair growth of these cells, enabling a new 

generation of bacterial biosensors/nanofactories [2]. Binding of engineered silicatein to nanotubes/wires or 

nanoparticles with various properties (magnetic, dielectric, semiconductor) followed by enzymatic 

(silicatein-mediated) formation of further metal oxide layers at mild conditions (low temperature and 

near-neutral pH) allows the design of a plenty of new structures for diverse applications (microelectronics, 

nano-optics, bone repair, dental coating and drug-delivery), some of them have already been realized [5] (Center 

of Excellence BIOTECmarin; EU projects BIO-LITHO, Mem-S, BIOMINTEC and EU-CN MarBioTec).    
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Silicon, the second most abundant element in Earth‘s crust 
[1]

, served as the first inorganic component of the 

animal skeletal system during the Proterozoic (800 Myr 
[2]

). In its oxidized form (SiO2), as silicate/silica, it is 

among the most common minerals on our planet. SiO2 occurs in the living world as amorphous bio-silica, in 

particular in plants, algae, and sponges 
[3]

.  

Among the multicellular animals only one taxon forms its skeleton from a Si-based inorganic polymer 

[poly(silicate)], the siliceous sponges. These animals take ortho-silicic acid from the aqueous environment into 

their cells to form poly(silicate) [also termed bio-silica], a process that is mediated by the enzyme silicatein. 

Under natural physiological conditions the product of the silicatein is bio-silica that is hallmarked by its purity, 

close to quartz glass grade 
[4, 5, 6]

. After synthesis the enzyme remains either on the surface of the sponge 

bio-silica skeletal elements, the spicules, or between the silica lamellae, or even remains entrapped within the 

bio-silica. Since the discovery of the poriferan enzyme silicatein, a fundamental molecular tool is available to 

harness the biogenous synthesis of poly(silicate), bio-silica. In vertebrate systems, e.g. SaOS-2 cells, bio-silica 

promotes hydroxyapatite formation and causes altered expression of amelogenin, ameloblastin, and enamelin. 

First prototypic bioactive implant materials that comprise the enzyme silicatein and its silicate substrate have 

been successfully tested. In addition, silicatein has been bioengineered to obtain hydroxyapatite-binding affinity, 

consequently facilitating application to osseous and dental scaffolds 
[5,6]

.  

To evaluate a future application of bio-silica for osteoporosis treatment and prophylaxis, we recently performed 

studies with SaOS-2 cells. We studied the effect of bio-silica on the expression of osteoprotegerin [OPG] and 

receptor activator for NF-κB ligand [RANKL] in this SaOS-2 cell model. The OPG/RANKL system has been 

implicated in deregulation of osteogenesis, resulting in stimulated osteoclastogenesis, followed by osteoporosis. 

We found that growth of SaOS-2 cell on bio-siliceous matrices induces hydroxyapatite formation, while 

synthesis of cartilaginous proteoglycans and sulfated glycosaminoglycans is down-regulated. Furthermore, 

quantitative real-time RT-PCR analysis revealed a time-depended strong increase in expression of OPG in 

bio-silica exposed SaOS-2 cells. In contrast, the steady-state expression level of RANKL remained unchanged. 

These results have been corroborated on the protein level by ELISA assays. Based on these experiments, we 

propose that bio-silica stimulate OPG synthesis in osteoblast-like cells and counteracts those pathways that 

control RANKL expression and function. Hence, the data gathered in the present study reveals the considerable 

biomedical potential of bio-silica for treatment and prophylaxis of osteoporotic disorders. Furthermore we could 

show that the silica-based components are a promising route for tooth reconstruction in vivo. 
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Abstract: Chitosan is a linear polysaccharide derived from partial deacetylation of chitin, commonly found in 

shells of marine crustacean exoskeleton, and is a promising candidate for bone tissue engineering due to its 

excellent osteocompatibility and biodegradability. In this study, porous, biodegradable composites of the 

biopolymer chitosan (CTS), CTS with bioceramic hydroxyapatite (HAp) and CTS/HAp grafted with 

functionalized Multiwalled Carbon Nano Tube (f-MWCNT) have been investigated as bone graft substitutes. 

The addition of f-MWCNT to the composite can mimic the strength of natural bone. Experimentally, CTS was 

first mixed with f-MWCNT to get f-MWCNT-g-CTS and incorporated with natural HAp to obtain a novel 

composite of carbon nano tube grafted chitosan hydroxyapatite (f-MWCNT-g-CTS/HAp). Three dimensional 

scaffolds of f-MWCNT-g-CTS/HAp were prepared by freeze-drying method. The properties of the composite 

were analysed using Fourier Transform Infrared Spectroscopy (FTIR), Thermo Gravimetric Analysis (TGA), 

X-ray Diffraction analysis (XRD), Scanning Electron Microscopy (SEM) and Optical Microscopy (OM). The 

biodegradation and bioactivity were also investigated in vitro with phosphate buffer solution as medium. The 

results show that HAp and f-MWCNT particles dispersed uniformly in the grafted chitosan matrix thus 

proposing some kind of chemical interaction between the three phases (CTS, HAp and f-MWCNT). Moreover, 

SEM observations revealed that the CTS/HAp and f-MWCNT-g-CTS/HAp composites were similar to bone 

matrix. The cytotoxicity of the scaffolds was studied in MG-63 cell line. The scaffold matrixes were observed to 

be suitable for cell attachment and remarkably increased the cell proliferation. The cytotoxicity of the HAp/CTS 

scaffold was lower than that of the un-grafted CTS scaffold and f-MWCNT-g-CTS/HAp. We concluded that the 

novel composites of f-MWCNT-g-CTS/HAp have a promising prospect as bone repair material in view of the 

good mechanical property, adjustable biodegradation rate and bioactivity. Additionally, the study would provide 

a good guide to exploit clinical application of bone tissue engineering. 

 

 

Key words: Hydroxyapatite, chitosan, functionalized multiwalled carbon nano tube, bone tissue engineering. 
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Abstract:  

Cowpea chlorotic mottle virus (CCMV) has been a model system for virus studies for over 30 years and now is 

considered to be a perfect candidate as nanoplatform for applications in materials science and medicine. The 

ability of CCMV self-assembling in vitro into virus-like particles (VLPs) makes it ideal reaction vessels for 

nanomaterials synthesis and entrapment. We here reported expression of CCMV VLPs in methylotropic yeast 

Pichia pastoris and production of purified CCMV VLPs by large-scale fermentation. CCMV coat protein gene 

(573bp) was synthesized according to codon preference of P. pastoris and cloned into pPICZA vector. The 

recombinant plasmid pPICZA-CP was transformed into P. pastoris GS115 by electroporation. The resulting 

yeast colonies were screened by PCR and analyzed for protein expression by SDS-PAGE. After large-scale 

fermentation (10 liter) CCMV CP yields reached 4.8 g l
-1

. The CCMV VLPs were purified by modified PEG 

precipitation followed by cesium chloride density gradient ultracentrifugation, and then analyzed by UV 

spectrometry and transmission electron microscopy. The results indicated the production of CCMV VLPs by P. 

pastoris fermentation now available for utilization in pharmacology or nanotechnology fields. 
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Abstract:  

Purpose of study: To evaluate the antimicrobial effects of aminopropyl-functionalize  magnesium 

phyllosilicate (AMP) clay. Methods: Typically an aminopropyl-functionalized magnesium (organo) 

phyllosilicate clay was prepared at room temperature by addition of 3-aminopropyltriethoxysaline and 

magnesium chloride in ethanol. The slurry was stirred overnight and the resulting precipitate was isolated by 

centrifugation, subsequently washed with ethanol and dried overnight. The antimicrobial effects of AMP clay 

against the Gram-negative (Escherichia coli) and Gram-positive (Bacillus subtilis) bacteria and fungal strains 

(Candida albicans, Trichosporon beigelli) was assessed through micro well plate assay and agar plate method. 

Results: Both bacterial strains and fungal strains were inhibited at low concentration of AMP clay (Table 1). 

The minimum inhibitory concentration (MIC) values against the bacteria were 0.62 mg/ml and 0.31 mg/ml. For 

fungal strain the MIC values were 0.62 mg/ml and 0.15 mg/ml, and the growth inhibition effect was observed in 

a concentration dependent manner. Conclusion: AMP clay prepared by the cost effective reduction method have 

great promise as antimicrobial agents. This organo clay structures are expected to play an important role in the 

development of multifunctional materials and also special devices for the bio-nanotechnological applications. 
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Table 1: MICs of the AMP clay against the antimicrobial growth 

             MIC (mg/mL)  

Microorganism AMP ( CLAY) 

Gram(-) bacteria  

E. coli 0.62 

Gram(+) bacteria  

B. subtilis 0.31 

Fungal Strains  

C. albicans 0.62 

T. beigelli 0.15 
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Abstract 

At present, the application of supercritical fluids for particle formation is increasing mainly in the paint, cosmetic, 

pharmaceutical, and chemical industries. Supercritical fluids have been successfully used to obtain composites or 

encapsulates, which comprise an active compound loaded into a matrix of a carrier material, in order to 

improving product preservation as well as controlling the dissolution rate of the active compound. The particles 

fromed by gas-saturated solution (PGSS) process has been used to micronize suspensions of different substances 

in polymer melts, in order to obtain composite materials. The particle formation of astaxanthin with 

biodegradable polymer was performed by supercritical carbon dioxide (SCO2) in a thermostated stirred vessel. 

To find out the optimum condition for the formation of functional pigment particle, PGSS were carried out in 

different temperatures and pressures. The average diameter of astaxanthin particle with biopolymer reduced 

dramatically, where as the size of original biopolymer was very large. At high temperature and pressure, 

biopolymer contained higher amounts of astaxanthin. The amount of astaxanthin in microparticle was quantified 

by HPLC. The highest recovery of astaxanthin was found at high temperature and pressure.    

 

 

Keywords : Particles fromed by gas-saturated solution (PGSS), Astaxanthin, Microparticle 
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The role of fish sarcoplasmic proteins (Sp-P) in gel formation during the production of surimi and kamaboko is 

unclear, with some authors reporting positive contribution and some a negative. This study examined the effect 

of common carp Sp-P on the gel characteristics of threadfin bream surimi and kamaboko by adding extracted 

and freeze dried Sp-P at different concentrations (0-35%). Gel electrophoresis confirmed the presence of Sp-P 

bands ranging from less than 10 to ~97 KDa before and after freeze-drying. Apart from the colour, the quality of 

the kamaboko gel produced was improved by increasing the Sp-P concentration. The whiteness of threadfin 

bream surimi decreased significantly (p < 0.05) from 63 at 0% added Sp-P to 42, 32, 18, and 14.5 at 5%, 10%, 

20%  and 35% added Sp-P, respectively, mainly due to increase in b* value. During temperature sweep test, the 

depth of valley in modori stage showed a reverse relationship with concentration of added Sp-P. For instance, 

recorded G
׳
 at the end of modori for samples with no added Sp-P (controls) was ca. 1.4 KPa (at 50ºC) whereas it 

was ca. 2.9 KPa (at 46ºC) for treatment with 35% added Sp-P. In kamaboko stage at 80ºC, recorded G
 ׳
increased 

from ca. 3.3 KPa for controls to ca. 12.3 KPa for surimi with 35% added Sp-P; showed ca. 273% improvement 

in the G
׳
 of the resultant kamaboko gel. Furthermore, improvement in the breaking force and breaking distance 

was proportional to the concentration of added Sp-P. For example, by adding only 5% Sp-P, the gel strength was 

improved ca. 80% compared to control, and after adding 35% Sp-P, the gel strength increased to ca. 88 g/mm 

which was 388% greater than that with 5% added Sp-P. The quality of kamaboko produced was not associated 

with cross-linking of myofibrillar proteins since the kamaboko with the greater gel strength did not show more 

cross-linking as recorded by SEM studies. Quantitatively, by increasing the concentration of added Sp-P no 

significant (p <0.05) differences was recorded in polygonal structure/unit at a magnification of ×1000 but a 

slight change was founded in the thickness and hight of polygonal structures at higher magnification (×4000). It 

was concluded that not only added Sp-P are not interfering physically with myofibrillar proteins during gel 

formation but also improving the gel property of resultant kamaboko.  

Key words: Sarcoplasmic proteins, Surimi, Microstructure, Gel characteristics 
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Abstract: Composite electrodeposition is a method to obtain composite coatings by adding insoluble 

micrometer or nanometer sized solid particles to the electrolyte to co-deposite the particles and metal matrix 

with electrodeposition. Nanocomposite coatings is coatings which formed by components with characteristic 

dimensionality as nanometer size (1~100nm) setting in different matrixes, and own better mechanical 

performances such like higher hardness, wear resistance and corrosion resistance, etc.. Due to superiority of 

both traditional composite materials and modern nanomaterials, nanocomposite coating has become a highlight 

for researchers all over the world.  

In this paper,Ni-AlN nanocomposite coatings were prepared by ultrasonic-electrodeposited technology. The 

optimum technical parameters for synthesizing Ni-AlN nanocomposite coating by ultrasonic-electrodeposition 

are showed as follow: nano AlN 4g/L, temperature of the electrolyte 30℃~50℃, pulse current, cathodic current 

density 2~5A/dm2, pH 4~5, ultrasonic power 200W.The surface morphology and metallurgical structure of 

composite coatings were observed with SEM and TEM. The results showed that  Ni-AlN nanocomposite 

coatings prepared by proper ultrasonic-electrodeposited technology have better wear resistance and corrosion 

resistance. And the composite coatings consist of AlN particles and nickel grains both nanometer-sized. 
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Crustacean growth requires periodical molting. In crayfish, such as the red claw crayfish Cherax quadricarinatus, 

calcium is accumulated prior to molting in transient deposits called gastroliths. The gastroliths are composed 

mainly of organic matrix in the form of chitin with associated proteins, and of amorphous calcium carbonate 

(ACC) [1].  

In search for proteins involved in gastrolith formation, we used direct isolation of proteins from the extra-cellular 

matrix of the gastrolith, and construction of a cDNA library of the gastrolith epithelial tissue. With these two 

approaches, several novel proteins termed gastrolith proteins (GAPs) were identified isolated from the gastrolith 

matrix and their genes fully sequenced. In vivo silencing experiments of these genes using dsRNA injections were 

performed to elucidate their functional roles during gastrolith growth and formation including the stabilization of 

the naturally unstable ACC [2, 3].  

Based on these results we are searching for ACC stabilization technologies to gain higher solubility and 

bioavailability in mammalians which could lead to the development of novel formulations of calcium additives. 
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Ovarian Cytochrome 19A (CYP19A) gens are recognized as useful biomarkers of exposure of fish to 

environmental contaminants such as PAHs and PCBs. In this study an experimental laboratory approach by 

using Microgradus tomcod (Atlantic tomcod) from the Hudson River was used to evaluate the additive or 

interactive effects of PAH and PCB chemicals with respect to their relative merits as bio-indicators. We 

hypothesize that the mechanistic pathway of PAH and PCB chemicals do not have an additive effect on ovarian 

CYP19A genes levels of juvenile Atlantic tomcod. Quantitative reverse transcription-polymerase chain reaction 

(Q-RT-PCR) was used to evaluate the gene encoding the ovarian aromatase enzyme (CYP19A) as biomarker to 

assess reproductive stress in Atlantic tomcod exposed to 3,3',4,4'-tetrachlorobiphenyl (PCB 77) and 

benzo[a]pyrene (B[a]P). The assays were set up as duplex with the threshold cycle (CT) for the gene of interest. 

A significant induction of CYP19A1 expression was observed in tomcod exposed to B[a]P and low level PCB 

77 compared with vehicle-exposed controls. In contrast, CYP19A1 was not induced in tomcod exposed to high 

level of PCB 77. A combined treatment of PCB 77 and PAH did not show and additive effect in low level as 

well as high level of treatment. 
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Abstract: Molluscan shells are composed of calcium carbonate crystal, which has two forms of polymorphism, 

calcite and aragonite. Organic matrix plays an important role for molluscan shell biomineralization by 

controlling shell microstructure and crystal polymorphism. In contrast to the widespread occurrence of aragonite, 

calcite is limited to several taxa having shell microstructures mainly of prismatic and  foliated structures 

because the composition of the crystallizing solution for molluscan shell (extrapallial fluid) is highly comparable 

with that of sea water, which is favorable to form aragonite. Therefore, further study on molluscan 

biomineralization must be focused on the isolation of the specific components related to calcite formation. 

In the present study, we attempted to elucidate the process of calcite formation of the molluscan shells, in regard 

to the function of some specific molecules in the Pinctada fucata and Crassostrea nippona by in vitro 

crystallization experiment. One fascinating result was the induction of tabular oval crystals with morphology 

completely different from those inorganically formed when the 15-25 kDa components in both species were 

added to the crystallizing solution favorable of aragonite formation. These crystals were observed to be tightly 

adhered to the membrane and were determined to be calcite on X-ray diffraction analysis. On the other hand, 

calcite has not been induced after addition of the higher molecular weight component extracted from both 

species in the same crystallizing solution. 

These results may present new concept on controlling system of calcium carbonate crystal polymorphism by the 

specific matrix component and implication to the biomineralization process of molluscan shells.  
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Abstract: The organic matrix, which comprises the soluble and the insoluble fractions is the key for molluscan 

biomineralization. However, information available is confined to the soluble matrix in the nacreous layer of 

Pinctada fucata, leaving the insoluble matrix untouched after the first finding of MSI60  [1] by Sudo et. al. 

MSI60 did not completely reflect the amino acid composition of the entire insoluble matrix in the nacreous layer, 

indicating potential existence of the other proteins which have not been discovered yet. In addition, in spite of 

the numerous works regarding the cDNA structures of the genes responsible for molluscan shell formation, 

analysis of the genome DNA remained to be clarified 

We attempted to elucidate the novel component in the nacreous framework protein and to determine the gene 

structure including the intron region of the gene encoding the component.  

As the result, we succeeded to identify a novel protein designated MSI80 by cDNA cloning. It shared high 

similarity to MSI60 but reflected completely the same amino acid composition with that of the framework 

protein in the nacreous layer of P. fucata. The main part of MSI80 was occupied with the sequences rich in Poly 

Gly and poly Ala together with the acidic regions rich in Asp and K-based basic regions which were inserted in 

the GA-rich sequences in MSI80. In addition, analysis on its genome structure clarified the presence of the 

intron downstream of the region coding for the amino acid sequence of the N terminal region. This intron region 

was followed by the exon coding for the poly-Gly and poly-Ala domain. 

As well as the function as the framework, MSI80 might acts as functional protein by concentrateing calcium ions 

with its acidic regions and carbonate ions with its basic regions. Moreover, the expression analysis of MSI80 

strongly suggested its specific involvement in formation of the nacreous layer by northern blot hybridization.  

Further in vitro crystallization experiment using MSI80 may shed light on elucidation of mechanisms of 

aragonitic nacreous layer formation. 
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Abstract:  

We found two genes of functional proteins in the pacific oyster, Crassostrea gigas, by using the method of 

subtractive cloning between its mantle edge and mantle pallial. Both of them encode spiders‘ silk-like proteins, 

so we termed these proteins ―Shelk,‖ which means ―silk-in-the-shell,‖ and designated these genes shelk1 and 

shelk2. We could determine distinctive repeated peptide sequences in Shelk1 — GPGPY and GSGPY — which 

are similar to the repeat GPGGX in spider silk peptide [1]. We also found two kinds of spider silk-like poly-Ala 

motifs in Shelk2 — GXN(A)nZ and GS(A)nZ — where X denotes Gln, Arg or no amino acids, and Z denotes 

Ser or no amino acids. 

In this study, we report the evolutional analyses of the shelk genes and Shelk peptides conservation in the 

molluscan shellfish, especially between C. gigas and its related specie, C. nippona. 

The adult oysters and other molluscan spices were collected in the sea around Japan or purchased commercially, 

and their genomic DNAs were extracted immediately by using common molecular method. We ensured the 

existence of shelk genes by using of Southern blots. Furthermore, we examined the orthologous genes and 

deduced peptide sequences between the two species. 

We could find both shelk-like genes in C. nippona. Although the repeated motifs of GPGPY are found, the 

number of it in C. nippona‘s Shelk1 sequence is less than C. gigas, and no GSGPY motif is appeared in C. 

nippona Shelk1‘s as described in the figure below. The poly-Ala motifs in Shelk2 are well conserved in both 

species, however the number of poly-Ala motifs in C. nippona‘s Shelk2 is more than that of C. gigas‘s. 

Furthermore, we found three intramolecular repeats in both Shelk proteins. We assumed that these intra-repeats 

generated after the divergence of the two species by using gene sequence analyses. 
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The Hudson River has been subjected to the releases of a variety of organic contaminates such as PCB and PAH 

which are diverse in their action and are heterogeneous in their distribution and accessibility. The lipophilic 

nature  of PCB and PAH make them easy to traverse the hydrophobic plasma membrane and bind to sub 

cellular targets. As a result, they can accumulate in the ovaries, testes, liver or kidneys and cause impaired 

reproductive function, impaired immune function, and mass mortality due to infections, delayed egg laying, 

diminished laying capacity, and altered sex ratios [1]. Atlantic tomcod is a bottom-dwelling fish species with a 

lifelong resident of the Hudson River region. Tomcods are abundant in estuarine habitat such as river mouths, 

and salt marshes which are subject to a wide variety of human sources of disturbance.  Previous studies have 

shown that Atlantic tomcod from the Hudson River showed 28 folds hepatic CYP1A1 mRNA expression 

compared with tomcod from four other  Atlantic coast estuaries with less contamination [2]. 

Quantitative reverse transcription-polymerase chain reaction (Q-RT-PCR) was used to evaluate the gene 

encoding the ovarian aromatase enzyme (CYP19A) as biomarker to assess reproductive stress in Atlantic 

tomcod exposed to 3,3',4,4'-tetrachlorobiphenyl (PCB 77) and benzo[a]pyrene (B[a]P). The assays were set up 

as duplex with the threshold cycle (CT) for the gene of interest. We hypothesize that the mechanistic pathway of 

PAH and PCB chemicals do not have an additive effect on ovarian CYP19A gene in juvenile Atlantic tomcod.  

Preliminary results showed a significant expression of CYP19A1 in tomcod exposed to B[a]P and low level of 

PCB 77 compared to the controls. In contrast, CYP19A1 was not induced in tomcod exposed to high level of 

PCB 77. A combined treatment of PCB 77 and PAH did not show additive effect in low and high levels 

treatment. 

This research is targeted  in part to achieve some of the objectives of the American Fishery Society of  

improving the conservation and sustainability of fishery resources in the Hudson River. Dissemination of  the 

result obtained in the work will help in global efforts in protection, conservation, and sustainability of fishery 

resources and aquatic ecosystems. 
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Because of extraordinary mechanical characters and favorable medicinal effects of the nacre in its shell and 

pearl, the oyster Pinctada fucata has been selected as a typical model to study molluscan biomineralisation. 

Dozens of matrix proteins have been isolated by biochemistry methods or identified by molecular cloning from 

it. They are involved in a series of processes in shell and pearl formation such as nucleation, growth, orientation 

and morphology of calcium carbonate crystallites. These matrix proteins are distinct at isoelectric points, amino 

acid compositions and influences on size and shape of in vitro calcium carbonate crystallite. It has been found 

by RT-PCR and in situ hybridization that different kinds of the oyster matrix proteins are expressed at different 

mRNA levels in different developmental stages and in different regions of the mantle tissue[1-2]. Therefore, 

study on the regulation effects of signal pathways on the spatio-temporal expressions of the oyster matrix 

proteins is bound to open a breakthrough for the investigation of molecular mechanisms on molluscan 

biomineralisation. However this research work has been blogged down due to the lacking of the complete 

genome sequence information and the oyster cell lines. In our study, the oyster Smad3 homolog (designated as 

Pf-Smad3) was cloned by RACE and characterized[3]. The regulation effect of Pf-Smad3 on the mRNA 

expression level of the oyster matrix protein KRMP was demonstrated by in vivo RNA interference. Then a 

promoter region of KRMP was identified and analyzed by bioinformatics software and Luciferase assay. All the 

results provide much important information to identify a more specific and detailed Smad3-mediated TGFβ 

signaling pathway that would take part in regulating matrix proteins transcriptional expressions and theoretical 

basis for selecting proper drugs such as cytokines to stimulate the nacre secretion of the oyster mantle in order to 

enhance the quality of the pearls products. 
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Crustacean growth requires periodical molting. In crayfish, such as the red claw crayfish Cherax quadricarinatus, 

calcium is accumulated prior to molting in transient deposits called gastroliths. The gastroliths are composed 

mainly of organic matrix in the form of chitin with associated proteins, and of amorphous calcium carbonate 

(ACC) [1].  

In search for proteins involved in gastrolith formation, we used direct isolation of proteins from the extra-cellular 

matrix of the gastrolith, and construction of a cDNA library of the gastrolith epithelial tissue. With these two 

approaches, several novel proteins termed gastrolith proteins (GAPs) were identified isolated from the gastrolith 

matrix and their genes fully sequenced. In vivo silencing experiments of these genes using dsRNA injections were 

performed to elucidate their functional roles during gastrolith growth and formation including the stabilization of 

the naturally unstable ACC [2, 3].  

Based on these results we are searching for ACC stabilization technologies to gain higher solubility and 

bioavailability in mammalians which could lead to the development of novel formulations of calcium additives. 
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Biomineralization universally exists in nature. There are kinds of biominerals such as shells, bones and teeth 

which are all made from organic and inorganic materials in perfect order. Shells and bones share some common 

ground as to mechanism of mineralization. In recent years, bone damages and diseases made bone tissue 

engineering one of the most concentrated fields for its clinical meanings. Research is being focused on 

implantable materials which could help heal and regenerate the bones. Silk fibroin highly resembles one kind of 

matrix protein which widely exists in nacre and it has been used clinically for good biocompatibility. Nacre, 

which is part of the shell of pearl oyster with highly ordered structure and fabulous mechanical property, has 

been proved to be bone inductive. Inspired by the two, silk fibroin (SF) and soluble matrix proteins in nacre 

(NSM) are used in this project to form a hybrid film which could be a potential material in bone tissue 

engineering.  

Insoluble SF could form SF film alone. An insoluble SF/NSM hybrid film is formed with soluble NSM added 

into SF. Crystallization of calcium phosphate on the film are carried out by adding H3PO4 droplet slowly to 

Ca(OH)2 suspension with SF film and SF/NSM film respectively in it. The calcium phosphate crystals on both 

films are characterized and analyzed via methods of scanning electron microscope (SEM), energy dispersive 

X-ray spectroscopy (EDS), X-ray diffraction (XRD), transmission electron microscope (TEM) and fourier 

transform infrared (FTIR). It is found that the crystals on both films are hydroxylapatite (HAP). According to 

the in vitro crystallization comparison, HAP induced on SF/NSM film shows a closer identification to the one in 

natural bones with lower crystallinity degree and smaller crystal size. In order to study the biocompatibility and 

bone induction activity, osteoblasts are cultured on hybrid films with different doses of NSM in them. After 2 

days and 5 days growth, the cells are stained using FDA fluorescence staining method. MTT assay is applied to 

analyze the growth and proliferation speed of cells. It shows that osteoblasts on the hybrid films with high NSM 

present a faster growth speed than the ones on hybrid films with low NSM as well as SF films. After 5 days and 

10 days growth, alkaline phosphatase activities of the cells are evaluated to determine the extent of 

differentiation. SF/NSM film could promote the differentiation speed of cells. The growth and differentiation 

processes of osteoblasts on SF/NSM films are all dose-dependent in various degrees to NSM in hybrid films. 

The project shows that SF/NSM hybrid film could induce HAP which is more similar to natural bones and has a 

better biocompatibility and bone induction activity than SF film to make a prospective material in bone tissue 

engineering.  

 

Keywords: bone tissue engineering    SF film    SF/NSM hybrid film    hydroxylapatite     

bone induction activity  
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Abstract  

Discovering the continuous and substantive secretion ability of the mantle in vitro, we developed a new 

technique to produce shell matrix proteins by inducing the mantle removed from the organism‘s body to secrete 

soluble matrix proteins in the phosphate buffer. With this method, the large amount of matrix proteins can be 

obtained in 2 hours. The previous methods to extract from shells or the extrapallial fluid took longer time. In 

vitro calcium carbonate crystallization and organic framework calcium carbonate crystallization experiments 

indicated that these proteins retain high bioactivity, and play key roles in the shell biomineralization. Phosphate 

buffer soluble proteins secreted by the margin of mantles (MSPs) reconstructed the stage of the prismatic layer 

growth in the decalcified organic frameworks. MSPs were observed to aggregate calcites in vitro, and this 

ability should enable the mollusk forming big calcite in the prismatic layer. In the shell biomineralization, an 

important stage after the self-assemble of the biomacromolecules and the formation of crystals is to assemble the 

two parts to a firm structure, and a new kind of matrix proteins as the binding factors of crystals and organic 

frameworks was proved to exist in phosphate buffer soluble proteins secreted by the central part of mantles 

(CSPs). Nanoscale bowl-like aragonites with the height of ~800 nm were induced by CSPs in vitro. This method 

is a successful example of obtaining functional proteins via secretion by animal tissues. 
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Abstract 

The mineralization sequence with respect to the development stages, from the embryonic and larval to the 

juvenile (Crassostrea gigas), was studied by X-ray diffraction and Fourier Transform-Infrared Spectroscopy. 

The fractions of mineral and amorphous organic as well as the characteristics of amide, amine, and carboxylic 

acid groups in the organic matrix showed to be different values at different stages. It was also identified that 

HCO3
-
 is associated with shell formation of C. gigas. In order to understand the exact nature of the controlled 

nucleation and crystal growth, the changes in protein conformation in vivo using Fourier self-deconvolution and 

Gaussian curve-fitting techniques was investigated. Also, the shell has undergone a calcium carbonate 

polymorphic change from aragonite to calcite and significant alterations of the protein conformation between 

α-helix and β-structure.  

 

Keyword: Shell formation, Larvae, bicarbonate, polymorphism, intracrystalline protein 
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Abstract: In the marine environment, natural and artificial substrata
 
are readily colonized by micro- and 

macroorganisms in a process
 
known as "biofouling" [1-2]. Culturable bacteria forming marine biofilms were 

isolated on artificial substrate [3]. This bacterial adhesion leads to the formation of biofilms that are extremely 

hard to remove [4]. This bacteria fouling play important roles in the biofilm formation, which served as a 

representative model organism to investigate antifouling and antibacterial compounds [5]. In the present study, 

45 morphologically distinct bacterial strains were isolated from 28 d-old subtidal biofilms developed at a coastal 

fish farm (122
o
01′E, 37

o
52′N) in Weihai, Shandong Province China on August 18, 2009. 10 unique strains were 

identified through a comparison of 16S rDNA sequences. Phylogenetic analysis using 16S rRNA sequences 

indicated that strains belonged to 2 phylogenetic branches: α-Proteobacteria and γ-Proteobacteria. They were 

affiliated to the genera Ruegeria sp. (1 isolates), Roseobacter gallaeciensis (1 isolates) in the α-Proteobacteria 

branch; the genera Vibrio sp.(2 isolates), Vibrio splendidus (1 isolates), Pseudoalteromonas piscicida (1 

isolates), Pseudoalteromonas sp. (2 isolates) , Alteromonas sp. (1 isolates) and Shewanella sp. (1 isolate) in the 

γ-Proteobacteria branch. These bacterial isolates would be used as standard tested bacteria to investigate new 

antifouling agent [6]. 
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Development of environmentally-friendly antifouling agents is one of the most important researches. As well as 

the production of new antifouling active compounds, understanding the mechanism of the action of the 

compounds is also necessary for development of the antifouling agents. Recently, we considered the detailed 

structure-activity relationship studies and produced various antifouling active isocyano compounds.
[1]

 In addition, 

bio-organic studies for understanding the mechanism of the action of isocyano compounds were carried out with 

fluorescence-labeled compounds containing dansyl group. These studies showed that an isocyano compound 

would affect the oil cell area of the cypris larvae of the barnacle.
[2]

 However, it has not been studied in detail 

how fluorescence probes with another functional groups act to the barnacle cyprids. We disclose here further 

studies for understanding the mechanism of the action of antifouling active compounds with various 

fluorescence labeled probes. 

Various fluorescence-labeled probes which have a certain functional group and a dansyl group were synthesized 

and the interaction between the probes and the cyprids was monitored under a fluorescence microscope. Strong 

fluorescence was observed in the oil cell area of the barnacle cyprids when the cyprids were treated with the 

fluorescence-probes containing ether, alcohol, halogen, and alkene group as well as in the case of the isocyanide 

probe. The probes which were observed strong fluorescence in the oil cell showed moderate anti-fouling activity. 

On the other hand, weak fluorescence was observed in the oil cell area when the same bioassay was carried out 

with the acetamide, formamide, and bromide probes. These probes showed less anti-fouling activity than the 

compounds which were observed strong fluorescence in the oil cell. These results suggest that the action of a 

compound to the oil cell in the barnacle cyprid would be a factor to express efficient antifouling activity. 

 

[1] Nogata, Y. and Kitano, Y. 2006. Isocyano compounds as non-toxic antifoulants. In: Antifouling compounds 

(Fusetani, N. and Clare, A. S., Eds), pp. 87-104. Springer-Verlag Berlin Heidelberg. 

[2] Kitano, Y. Nogata, Y. Yoshimura, E. Matsumura, K. Chiba, K. Tada, M. and Sakaguchi, I. 2005. Tetrahedron, 

61: 9969-9973. 
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Marine biofouling is the result of a colonization process of benthic organisms (microorganisms, invertebrates 

and algae) on any natural or man-made structure immersed in seawater. The environmental problems caused by 

metal-based antifouling coatings (in particular organotin and booster biocides) have led to an increased interest 

in the search for non-toxic alternatives. The present research focused on isolating Mediterranean 

sponge-associated bacteria with anti-microfouling properties, and evaluating their potential use for the 

development of antifouling paints. The steps taken towards achieving the objectives were as follows: selection 

of sources for the isolation of microorganisms; isolation and purification of strains; identification of the genus 

and where possible also the species of the isolates; and performance of antibacterial and antifungal assays with 

the isolates. Irciniid sponges are known to harbor a large number of bacteria, while remaining unfouled in nature, 

making them a possible source of antifouling active bacteria. Approximately 250 bacteria were isolated from 

three Irciniid sponges using various solid media cultures supplied with antibiotics. Among the isolates, 92 

bacterial strains were chosen as ―unique‖ strains based on PCR, RFLP, sequencing, and BLAST analysis. These 

strains were assayed for anti-microfouling activity by antibacterial and antifungal activity against 17 marine 

microorganisms. The isolated bacteria belonged to the gram positive phyla Actinobacteria and Firmicutes and 

the gram negative phylum Proteobacteria (Gamma- and Alpha-Proteobacteria), altogether 13 families and 25 

genera. Most of the isolated bacteria (66%) inhibited the growth of at least one of the targeted bacteria, showing 

the great antibacterial potential of these strains. 57% of the isolates inhibited the growth of at least one of the 

targeted fungi, showing their great antifungal potential. The most active anti-microfouling bacteria were denoted 

as those that inhibited the growth of at least 6 bacteria out of 12 tested, and of at least 3 fungi out of 5 tested. 

Exploitation of these bacteria is proposed for further development of environmentally-friendly antifouling 

paints. 
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Abstract 

Biofouling is the undesirable accumulation of organisms on submerged surfaces in the aquatic medium. The 

organic molecules from marine biota are the potential source of environmentally safe antifouling compounds 

and have shown promising activities. In the present study, methanolic extracts of Sargassum wightii and 

Laminaria sp. collected from the Kudankulam coastal waters were screened to understand the biofilm inhibitory 

activity against the bacteria. Pseudomonas sp. Galionella sp. and Bacillus sp.  isolated from the marine biofilm 

developed on hard surfaces were used as target strains. The biofilm inhibitory activity was assessed by disc 

diffusion assay and adhesion assay. Laminaria sp. showed strong activity against all the bacterial strains with a 

maximum inhibition zone width of 13.5 cm against Galionella sp. The extract of Sargassum wightii also showed 

good results against all the three bacterial strains. Extracts of Laminaria sp. and Sargassum wightii strongly 

inhibited the attachment of bacterial strains onto the glass surface in the adhesion assay. The crude extracts were 

further evaluated against the  bacterial strains on the biofilm forming characteristics like extracellular 

polymeric substances production and cell surface hydrophobicity. The crude extracts reduce the extracellular 

polymeric substance production considerably. The hydrophobicity was also affected due to the crude extract 

treatment. The crude extracts were mixed with the latex of rubber plant and coated on stainless steel panels. The 

panels were submerged in the coastal waters and the antifouling activity was evaluated. The active principles 

responsible for the antifouling activity was initially characterized using thin-layer chromatography and the 

compounds resolved from the TLC were subjected to NMR analysis. In general, results of the present study 

suggest that Laminaria sp. and Sargassum wightii could be a potential source for the isolation bioactive 

molecules for the development of natural product based antifouling agents.   

Key words: Adhesion assay, Antifouling, Antibacterial activity, Biofilm, Biofouling, Bioactive compounds 
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Jellyfish blooms have often been occurring in many eutrophicated coastal regions, and causing to serious 

ecological and economic damages
1-3

. The reasons of jellyfish outbreak are considered various environmental 

changes such as climate change, overfishing, eutrophcation and increasing man-made structures. The life cycle 

of moon jelly A. aurita which is cosmopolitan species in Japanese coastal area includes an alternation between 

benthic polyp and planktonic medusa stages; the polyp stage reproduces asexually by releasing planktonic 

ephyrae by strobilation, and the ephyrae grow up to medusae. Therefore, the development of regulation methods 

of polyp phases is one of the effective ways to reduce jellyfish blooms. In this study, we carried out screening 

test using extracts from marine organisms against A. aurita planula and polyp. 

A total of 64 species of marine invertebrate and seaweed were extracted with ethyl-acetate and partitioned into 

H2O and ethyl-acetate layer. Each test samples was pipetted into wells of 96-well polystyrene tissue culture 

plates and air-dried until assay. Screening assay using planula was subjected as follows. Adult female jellyfishes 

were collected from Tokyo bay and Uwa bay and immediately maintained in an aquarium at room temperatures. 

Broods released planula in seawater were used for assay after washing filtered sea water. Over 2000 planula 

were added to a aquarium filled with filtered natural seawater (40L), then 96-well plates were overturned and 

floated into aquariums. And then, number of settled larvae was counted after the incubation for 16~18h in dark. 

Extracts which showed strong antifouling activity against planula were carried out growth inhibition assay using 

polyps. Each well of 96-well plates was added 200 a polyp. Test samples were 

dissolved in DMSO; aliquots of the solution were pipetted into each well and plates were incubated for 48h at 

20°C. 

Among 128 samples, over 30% extracts showed settlement inhibition activity against planula. Additionally, 

several extracts affected to planula also showed growth inhibition activity to polyps. Based on these assay, we 

are going to isolate active compounds which inhibit planula settlement and polyp growth. 
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As a major ship building nation, South Korea produces a relatively large quantity of antifouling (AF) coatings 

with different types of biocides. Testing the effectiveness of these biocides against micro- and macrofoulers of 

Korean waters is an important criteria to regulate the indiscriminate usage and to protect the marine environment 

and as well as associated non-target organisms. In this study, a zinc acrylate based self polishing copolymer 

(SPC) was synthesized and in this matrix five commonly used AF biocides such as  zinc pyrithione, copper 

pyrithione, ziram, triclosan, and DBNPA were incorporated at 5% (w/w). Another set of AF coating formulations 

was prepared with an addition of rosin, in order to optimize the hydrophobicity and controlled polishing rate. To 

evaluate the performance of prepared AF coating formulations, a static panel immersion test was conducted in a 

test site at Suyoung Bay, south coast of Korea. All the experimental panels retrieved after 18, 38, 75, 101, 123 

and 145 days were analyzed for their fouling resistance. Fouling coverage (%) and abundance of various 

macrofoulers occurred on experimental panels were estimated to reveal their AF performance. In terms of 

occurrence of hard foulers (barnacles, mussels, tube worms and other encrusted assemblages), experimental 

coatings with zinc pyrithione, copper pyrithione and ziram exhibited a potential fouling resistance and it was 

comparable to that of a copper-free commercial AF paint (Sea Grandprix, CF-10). Controlled polishing rate of 

zinc acrylate based AF coatings made with or without rosin enables linear release of AF biocides incorporated. 

The newly synthesized zinc acrylate found to improve the physical characteristics of these coatings without 

cracking and detachments, additionally, these coatings have an advantage of recoatability. Results clearly 

indicated the suitability of zinc acrylate based AF coatings prepared with zinc & copper pyrithiones and ziram, 

suggesting that at a minimum biocidal concentration of 5% (w/w), these coatings effectively prevented the 

settlement of predominant hard foulers occurring in the south coast of Korea.    

Keywords: Antifouling biocides, Fouling resistance, Self polishing copolymer, Static panel immersion test, Zinc 

acrylate 
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Abstract: Biofouling refers to the undesirable accumulation of microorganisms, plants, algae, and/or animals on 

submerged structures. High levels of fouling on ship hulls can compromise the performance of the vessel and 

increase fuel consumption. Butenolide was found to be an efficient and environmental friendly antifouling 

compound.[1] The aim of this study is to understand its molecular mechanisms. We pulled down butenolide 

binding partners in cell lysate of two major marine fouling organisms: the barnacle Balanus amphitrite, and the 

bryozoan Bugula neritina. With LC-MS/MS we found its binding partners are core enzymes in fatty acid beta 

oxidation. We also showed that other inhibitors for fatty acid beta oxidation (3-mercaptopropionic acid, 

2-bromooctanoic acid, and etomoxir) have antifouling activity in barnacle as expected. By light and electron 

microscopic analysis, we found that butenolide causes few changes in barnacle general morphology but can 

inhibit type 1 vesicle secretion in the cement gland of barnacle larvae, which is directly involved in energy 

consuming exploration and settlement activity. Given that barnacle larvae depend on their reserved lipid as 

energy source, our results suggest that butenolide inhibit larval settlement by inhibiting fatty acid beta oxidation 

and altering cement gland. 

 

References:  

1. Xu, Y., He, H.P., Schulz, S., Liu, X., Fusetani, N., Xiong, H.R., Xiao, X., Qian, P.Y. 2010. Potent 

antifouling compounds produced by marine Streptomyces. Bioresource Technology. 101: 1331-1336. 

 

 

mailto:boqianpy@ust.hk


 524 

Session M  

 

Biotic Carbon Sequestration 



 525 

M0546 

Phylogenetic diversity and metaproteomic pattern of bacterial community in South 

China Sea mesoscale cyclonic eddy 

 

Yao Zhang, Yongyu Zhang, Nianzhi Jiao 

 

State Key Laboratory of Marine Environmental Sciences, Xiamen University, Xiamen, China, 

yaozhang@xmu.edu.cn 

 

 

Abstract: Mesoscale eddies are ubiquitous in the ocean and introduce spatial heterogeneity and temporal 

variability into a region. Eddy pumping induces isopycnal displacements that lift nutrient-replete waters into the 

euphotic zone, driving a set of biogeochemical processes [1-3]. To address the potential role of such physical 

processes on the bacterial community, the phylogenetic diversity and metaproteomics were determined in two 

cold-core cyclonic eddies in the South China Sea. Terminal restriction fragment length polymorphism analysis 

of the microbial communities through the whole water column showed three distinct clusters, a euphotic cluster, 

a deep-water cluster and an intermediate cluster. A wider intermediate transition water mass was observed at the 

sites inside than those outside the eddies, which contained a relatively more complex community than the 

euphotic and deep-water zones. Sequence analysis of 16S rDNA libraries revealed the stratification of the 

prokaryotic populations between the surface and the chlorophyll maximum layer of the eddy-related sites versus 

the homogeneity of the communities in the euphotic zone of the reference site. It is most likely a reflection of 

isopycnal displacement induced by different water movement inside and outside eddies. Phylogenetic analysis 

revealed that the eddy-center sites were characterized by the nitrogen-fixing phototrophic Rhodospirillaceae 

cluster, the deep-water group Alteromonadales-affiliated clones and the psychrophilic genus Octadecabacter 

cluster, while Paracoccus, as an important functional group, abundantly existed at the reference site outside 

eddies. In order to compare the microbial activity at community level inside and outside cyclonic eddies, we 

explored the proteome profiles from bacterioplankton communities between 0.2-3.0 microns in size. When 

comparing the protein profiles of the four microbial communities from the eddy-center site and the reference site, 

distinct differences were found between each other. Cluster analysis found that, to some extent, metaproteome 

patterns predicted the different clustering relationship of the microbial communities between inside and outside 

eddies, as revealed by 16S rRNA gene sequence analysis. The distinct prokaryotic activity existed between the 

surface and the chlorophyll maximum layers of the eddy-center site, while for the reference site, the functional 

structure of community were relatively similar within the euphotic zone. The gene and protein based analysis 

revealed that the microbial community structure and function corresponded with each other and were influenced 

by the environmental perturbations caused by the cyclonic eddies.  
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plankton blooms. Science 316: 1021-1026. 

 

Figure: (A) Metaproteomes of microbial communities from the surface water and the chlorophyll maximum 

layer of CE1, the surface water and the chlorophyll maximum layer of SEATS. pI: isoelectric point. CE1: 

cold-core cyclonic eddy #1; SEATS: a time series station in the South China Sea. (B) Dendrograms of the 

metaproteome patterns derived from unweighted pair-group arithmetic averaging analysis. Similarity values are 

reported on the scale bars. Coph. Corr., represents the value of the cophenetic correlation, which indicates how 

close the implied ultrametric-distances are from the dendrogram to the input association measures.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A 

B 



 527 

M0551 

Phytoplankton functional group and its carbon standing crop in East China Sea and 

Yellow Sea 

 

Jun SUN
1
, Qisheng TANG

2
, Shuqun SONG

1,2 

 

1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese 

Academy of Sciences, Qingdao 266071, China, Jun Sun phytoplankton@163.com, Shuqun Song 

sqsong@vip.163.com 

2. Key Laboratory for Sustainable Utilization of Marine Fishery Resources, Ministry of Agriculture, Yellow 

Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China, Qisheng Tang 

tangqs@public.qd.sd.cn 

 

 

Abstract: Trophic dynamics of plankton functional groups is the key scientific issues when we studied food 

web from end to end.  Therefore, it is critical to study the composition and ecological characteristics of 

phytoplankton functional groups (PFGs) in Yellow Sea (YS) and East China Sea (ECS). 

For phytoplankton functional group and its contribution to carbon standing crops, nine cruises from April 2006 

to June 2008 were conducted in YS and ECS.  Phytoplankton carbon (PC) data was approaching by Utermöhl 

method
[1]

 then converting from biovolume
[2]

 to carbon biomass
[3]

.  The composition and ecological 

characteristics of PFGs were investigated here.  According to trophic relationship, phytoplankton is divided 

into 12 functional groups, they were pico-phytoplankton (PicoPl), nano-diatom (NanDiat), autotrophic 

nano-flagellate (NanAutFl), autotrophic micro-dinoflagellate (MAutFl), mixotrophic micro-dinoflagellate 

(MMixFl), heterotrophic micro-dinoflagellate (MHetFl), unicellular micro-diatom (MUniDiat), hair-shaped 

micro-diatom (MHairDiat), branch-shaped micro-diatom (MBranDiat), toxic phytoplankton (ToxPl), inedible 

phytoplankton (InedPl), and other phytoplankton (Others). 

Vertical integrated PC in spring was much higher than that in autumn in southern YS.  High carbon distributed 

in the coastal water of Shandong Peninsula in spring, whereas, in the coastal water of Cheju Island in autumn.  

Vertical integrated PC showed obviously seasonal variation in the Yangtze River Estuary (YRE) and its adjacent 

waters, i.e., in summer > in spring > in autumn > in winter.  PC in the coastal waters of YRE and Zhejiang 

Province was much higher than that in off-shore sites with salinity > 31.  Vertically, PC decreased from surface 

to bottom. 

Composition of PFGs varied spatially and temporally in YS and ECS.  MHairDiat was the most dominant 

group in southern YS in spring and autumn.  MHetFl-dominant dinoflagellate groups were most important, in 

addition, ToxPl was also important in YRE and its adjacent waters in late spring.  Diatom groups replaced 

dinoflagellate, and MHairDiat and MBranDiat were dominant in YRE and its adjacent waters in the middle of 

summer.  Diatom groups accounted for 95% of PC in YRE and its adjacent waters in late summer.  Diatom 

groups, MHairDiat > MUniDiat > MBranDiat, were dominant in continental shelf water of ECS in autumn and 

winter.  Dinoflagellate groups, MMixFl > MAutFl > MHetFl, were dominant in YRE and coastal ECS in May 

of 2007, while MHetFl > MMixFl > MAutFl in June of 2008. 

MHairDiat was most abundant in the YS Trough water near Shandong Peninsula in spring.  Its carbon in YRE 

and coastal ECS increased from late spring to late summer, and decreased from autumn to winter.  MHairDiat 

showed extremely low carbon in Yellow Sea Cold Water Mass (YSCWM) area in autumn.  Distribution of 

MUniDiat was similar to that of MHairDiat in spring.  Its carbon in YRE and coastal ECS increased from 

August to October.  MUniDiat was more abundant in ECS than in southern YS in autumn.  MUniDiat carbon 

mailto:phytoplankton@163.com
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mailto:tangqs@public.qd.sd.cn
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in winter was lower than that in autumn in ECS, and was densely distributed near YRE.  In spring, MBranDiat 

was abundant in YS water near YRE, while scarce in ECS.  MBranDiat carbon increased from June to October, 

and decreased from autumn to winter in ECS.  Late spring peak value appeared in coastal water of Hangzhou 

Bay, while autumn peak value in the open sea.  In autumn MBranDiat was densely distributed in the coastal 

water of YS.  High density of MHetFl located in coastal water of Shandong Peninsula and the area near YRE 

and Hangzhou Bay in spring.  MHetFl carbon was much low in YS and ECS from summer to winter.  

MMixFl carbon was highest in late spring among four seasons, and its peak value occurred in YRE and coastal 

ECS.  MMixFl carbon was higher in ECS than in YS in spring, while lower in ECS than in YS in autumn.  

MMixFl carbon was extremely low in continental shelf water of ECS in winter.  Maximum MAutFl carbon 

occurred in YRE adjacent YS in late spring, and high carbon decreased in summer.  MAutFl was in low 

abundance in continental shelf water of ECS in autumn and winter.  ToxPl was abundant in the middle of 

southern YS, in YRE and coastal ECS in spring, and showed peak carbon, which disappeared in late summer, in 

YRE adjacent YS in the middle of summer.  InedPl was most abundant in YRE adjacent YS in late summer.  

Generally, its carbon was high in open sea. 

Succession of keystone species was evident in survey area.  Keystone species were mainly diatoms in southern 

YS.  Keystone species were Thalassiosira pacifica and Corethrom hystrix in spring, and Guinardia striata and 

Coscinodiscus sp. in autumn.  In YRE and ECS, dinoflagellates, such as Noctiluca scientillans, Prorocentrum 

dentatum, Karenia mikimotoi, became keystone species in May and June, besides toxic phytoplankton 

Pseudo-nitzschia delicatissima showed high carbon as well.  Diatom, i.e. Dactyliosolen fragilissimus, 

Chaetoceras curvisetus, Rhizosolenia crassipina, Lauderia annulata, replaced dinoflagellate and became 

keystone species in summer.  Diatoms, such as Coscinodiscus sp., Thalassiosira rotula, Guinardia striata, 

became keystone species again in autumn.  Keystone species in winter was mainly unicellular diatom, such as 

Coscinodiscus sp..  Noctiluca scientillans, Prorocentrum dentatum, and Karenia mikimotoi could bloom in 

YRE and its adjacent water in spring, so could Thalassiosira pacifica in southern YS in spring. 

Correlations between PFGs and environmental factors were highly variable in spatial and temporal scale.  

MHairDiat was well correlated with salinity and temperature in survey area, however, it could be limited by 

nutrients during cruise LST-I and cruise QYQ-II.  Distributions of MUniDiat were mainly influenced by 

nutrients, but also correlated with salinity during cruise LST-I.  Distributions of MBranDiat could be 

influenced by nutrients in spring and summer, while by temperature and salinity in late summer, autumn and 

winter.  Phosphate was the key factor that influenced the distributions of MAutFl during cruise LST-I, while 

ammonia in Yangtze River Estuary, and nutrients during cruise ZLJ-I, and temperature and salinity during other 

cruises.  MMixFl well correlated with temperature and salinity, whereas correlated with nitrogen during cruise 

LST-I and cruise ZLJ-I  MHetFl mainly distributed in upper layers of coastal waters, however, it could show 

high carbon in open sea as well.  ToxPl was mainly influenced by nitrogen during cruise LST-I ,cruise QYQ-II, 

and cruise ZLJ-II.  Distributions of InedPl were mostly controlled by temperature and salinity, in addition, 

InedPl positively correlated with nutrient during cruise ZLJ-I and cruise ZLJ-II. 

PC was extremely low in YSCWM in autumn, where the strong thermocline stopped the upward transport of 

nutrients from bottom water.  There was mainly phosphate limitation in surface water, where MMixFl and 

MHetFl were dominant, and illumination limitation below surface, where MUniDiat was dominant.  High PC 

in YRE was supported by rich nutrients transported by Yangtze River Dilute Water.  PC front appeared in the 

waters where nutrients and illumination stroke a balance.  PC was generally low in Kuroshio and Taiwan Warm 

Current, characteristic of high salinity and low nutrients. 

Cluster analysis of survey sites of every cruise was conducted based on PFGs composition. According to cluster 

analysis and PC, YS and ECS were divieded into several subprovinces.  Southern YS was divided into 4 

subprovinces in spring, while 3 subprovinces in autumn.  YRE and adjacent YS and ECS was divided into 2 

subprovinces in late spring, and 4 subprovinces in the middle of summer, and 3 subprovinces in late summer.  
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Continental shelf water of ECS was divided into 2 subprovinces in both autumn and winter.  YRE and coastal 

ECS were divided into 2 subprovinces in spring, and 3 subprovinces in late spring. 

PFGs provinces were similar to zooplankton functional groups provinces in souther YS in spring and autumn, 

however, they were quiet different in distribution of carbon.  Carbon and composition of PFGs was closely 

correlated with grazing, metabolism, and reproduction of Calanus sinicus.  High carbon of MHairDiat and 

MBranDiat could be a key factor in formation of hypoxia in YRE in summer. 

Key Words：Phytoplankton carbon, Functional groups, Pelagic food web, Yellow Sea, East China Sea 
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Onsevig Climate Park is a unique, full scale showcase, making it possible to show new dike constructions and 

demonstrate water management and algae cultivation in specially designed ponds. The Climate Park is run in a 

collaboration between scientists, local community and the municipality. In recent years, Onsevig has 

experienced severe floods and the local community is therefore highly focused on solutions that can protect it 

from the sea in the future. The coastal dikes have been strengthened and the height increased to level +3.70, as 

well as adding a special inner climate adaptation dike of level +2.70. In the long term, climate changes will 

result in increased water levels in the winter and droughts in the summer. The control and storage of surface 

water in the ponds make it possible to take advantage of this imbalance, e.g. in the case of agricultural land. 

Traditionally, great quantities of surface water have run from the land directly into the sea. In the Climate Park, 

a range of channels and ponds will be established behind the dikes to ensure complete control of the surplus 

surface and ditch water. 

Denmark has huge problems with coastal eutrophication, especially caused by run-off of nutrient (N) rich 

drainage water from farm lands. By channeling the drainage water through coastal lagoons used for production 

of algal biomass, nutrients will be removed from the drainage water and incorporated in algal biomass. Flue 

gases from a municipal straw-fired district heating plant are pumped through the lagoons for CO2 fertilization. 

The main purpose is to develop a technique that can be used to cultivate, harvest and dry algae biomass. 

Furthermore, the biomass will be used for industrial purposes, e.g. to produce energy via biogas production, 

production of liquid biofuels, chemicals, food products, fodder, health and beauty products. The final use of 

algae biomass has not been decided 

yet. Production of algal biomass in 

this uncontrolled environment is far 

from trivial and many challenges 

must be overcome. Not only is 

production taking place in open 

ponds, but the composition of 

the growth media (drainage water!) 

is not well defined either. 

In this talk I will present the 

project, the obstacles to be 

overcome, solutions to this 

and the results of this experimental 

production, together with our 

experiences with the involvement of local stakeholders. 
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Abstract 

Lignocellulose is the most abundant renewable resource and the potential substrate for bio-fuels production. In 

nature, lignocellulose is partly decomposed by microbial communities inhabiting in anaerobic environments [1]. 

These communities could keep stable and show high cellulolytic efficiency in native conditions [2, 3]. In this 

study, several mangrove soil samples from Hainan province were used to construct anaerobic cellulolytic 

bacteria consortia. Eight samples were transferred continually for 27 times and still could keep stable for 

efficient cellulose degradation. The PCR-DGGE 

(Polymerase Chain Reaction-Denaturing Gradient Gel Electrophoresis) analysis showed that most of them 

contained members belong to Clostridium genus and uncultured strains. The consortium SQD-1.1, which can 

efficiently degrade 0.2% cellulose in three days and utilize cellulose as the sole carbon and energy source, was 

further characterized by PCR-DGGE, plate cultivation and metagenome sequencing methods. A time course 

analysis of the community composition within 10 days through PCR-DGGE showed that the members in 

SQD-1.1 was stable and no obvious change in consortium structure was found. The isolates using plate 

cultivation method both under anaerobic and aerobic conditions belonged to Clostridium, Trichococcus and 

Proteiniclasticum. Combination of PCR-DGGE and metagenome sequencing results, there are still strains 

belong to Desulfovibrio, Spirochaeta, and Bacteroides. The study of SQD-1.1 could provide a sample for 

investigating the mechanism of anaerobic cellulose degradation in nature environments, which is in favor of the 

industrial lignocellulose utilization for ethanol production.  

References 

[1] Lynd L.R., Weimer P.J., van Zyl W.H. and Pretorius I.S. 2002. Microbial cellulose utilization: fundamentals 

and biotechnology. Microbiol. Mol. Biol. Rev. 66(3): 506-577. 

[2] Souichiro K., Shin H., Zong J.C. Masaharu I. and Yasuo I. 2005. Stable coexistence of five bacterial strains 

as a cellulose-degrading community. Appl. Environ. Microbiol. 71(11): 7099-7106. 

[3] Hyun J.K., James Q.B., Jang W.C. and Rustem F.I. 2008. Defined spatial structure stabilizes a synthetic 

multispecies bacterial community. Proc. Natl. Acad. Sci. 105(47): 18188–18193. 

 



 533 

N0101 

DIVERSITY OF BACTERIAL COMMUNITIES ASSOCIATED WITH THE 

POTENTIAL BIOFUEL-PRODUCING ALGA NANNOCHLOROPSIS AT 

DIFFERENT TEMPERATURES 

 
1,3

Hui Wang, 
1
Matthew A. Anderson, 

1
Feng Chen, 

1
Ernest Willliams, 

1
Allen R. Place, 

2
Odi 

Zmora, 
2
Yonathan Zohar, 

3
Tianling Zheng and 

1
Russell T. Hill 

 

Institute of Marine and Environmental Technology, 
1
University of Maryland Center for Environmental Science; 

2
University of Maryland Baltimore County, Baltimore, MD, USA;

3
School of Life Sciences, Xiamen University, 

Xiamen, China 

 

 

 Concern about escalating petroleum costs and climate change has resulted in microalgae receiving attention as 

potential producers of second-generation biofuels.  This will require large-scale growth of dense cultures of 

microalgae, yet little information is available on the diversity of bacterial communities associated with 

biofuel-producing algae and that may affect the growth and stability of the microalgal cultures. In this study, 

Permian groundwater that is rich in salts was used to cultivate the alga Nannochloropsis sp. [1], now designated 

strain OZ1. Changes in the bacterial community structure at three different temperatures were monitored by two 

culture-independent methods, denaturing gradient gel electrophoresis (DGGE) and clone library community 

analysis based on the 16S RNA gene. Culturable bacteria were also characterized microbiologically. After 9 days 

incubation, Nannochloropsis began to aggregate and precipitate at 30˚C, whereas microalgal cells remained 

uniformly distributed at 15˚C and 25˚C. Simultaneously, the bacterial communities in cultures at 30˚C changed 

markedly and were highly variable between triplicate samples. DGGE analysis demonstrated that some bacteria 

with high G+C content appeared only at 30˚C which is consistent with findings from culture-based studies. Dry 

weight data revealed that growth at 25˚C produced the highest algal yield whereas growth at 30˚C produced the 

lowest. The results obtained in this study should provide stimulus for future study of interactions between high 

lipid-producing algae and associated bacterial communities, and give some clues on approaches to optimize 

biofuel-producing algal cultivation systems. 
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Abstract:  

Marine algae have great potential as a third generation biofuel feedstock. The pyrolytic and kinetic 

characteristics of three kinds of red algae (Pophyra yezoensis, Plocamium telfairiae Harv and Corallina 

pilulifera) were studied at heating rates of 10, 30 and 50°C min
-1 

under an inert atmosphere. The most probable 

mechanism function and activation energy pre-exponential factors were calculated by the Popescu, FWO and 

KAS methods. Three stages appeared during pyrolysis: moisture evaporation, primary devolatilization and 

residual decomposition. Significant differences in the average activation energy, thermal stability, final residuals 

and reaction rates of the algae samples were observed. Stage II of the samples could be described by the 

Avramic-Erofeev equation. The average activation energy of all samples was similar when calculated by 

different methods. Kinetic compensation effects of the pre-exponential factors and activation energy were also 

observed. 
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Soluble hydrogenase from a marine green alga, Tetraselmis subcordiformis, was purified to homogeneity 

using a three-step process under strict anaerobic conditions: ammonium sulfate precipitation, DEAE-Sehparose 

CL-6B chromatography, and Sephacryl S-100HR chromatography. After a 4 h dark, anaerobic adaptation period 

of the algal culture, this hydrogenase showed a maximum in vitro activity for hydrogen evolution of 148 nmol 

H2/(μg Chl a × h). The cells were efficiently disrupted by glass beads. The enzyme was purified 362-fold, 

resulting in a specific hydrogenase activity of 61.67 U/mg protein at 25 °C, using reduced methyl viologen as 

the electron donor. The optimum temperature and pH value for hydrogen evolution were 55 °C and 7.5, 

respectively. The molecular weight of the hydrogenase was investigated by SDS-PAGE and found to be 46 kDa. 

The N-terminal amino acid sequence of the hydrogenase was determined. 

Keywords: Anaerobic adaptation, Hydrogenase, Hydrogen production, Marine green alga, Protein purification, 

Tetraselmis subcordiformis 
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Abstract:  

In this paper, microalga based fuel cells without and with mediator were constructed to characterize kinetics of 

photobiological hydrogen evolution from Tetraselmis subcordiformis, which can produce hydrogen high 

efficiently under regulation of a proton uncoupler CCCP, investigated hydrogen metabolism and realize 

photo-electricity conversion. By analyzing the kinetics curves of hydrogen evolution and activities of 

hydrogenase and PSII, it was shown that the duration and amount of hydrogen production depended on how to 

keep high activities of hydrogenase and PSII. So a microalgae based fuel cell with mediator was used to 

investigate hydrogen metabolism such as photosynthetic electrons delivering and activity characterization of key 

reaction centers, and also realize photo-electricity conversion, which approved feasible. 

Keywords: 

Photobiological hydrogen production, marine green algae Platymonas subcordiformis, CCCP regulation, 

photomicrobial fuel cell 

ACKNOWLEDGEMENTS 

This work was funded by Special Funds for National Key Basic Research Program of China ―973 Program‖ 

(2009CB220004), National High Technology Research and Development Program of China ―863 Program‖ 

(2006AA05Z106), National Natural Science Foundation of China (20806081), Knowledge Innovation Program 

of the Chinese Academy of Sciences (KSCX2-YW-G-073), Knowledge Innovation Program of the Chinese 

Academy of Sciences (KSCX2-YW-373-2), Knowledge Innovation Program of the Chinese Academy of 

Sciences (KGCX2-YW-223), Natural Science Foundation of Liaoning Province (20082152), Knowledge 

Innovation Program of the Chinese Academy of Sciences (KSCX2-YW-G-002). 

 

REFERENCES 

[1] Guan, Y. F., Deng, M.C., Yu, X.J., Zhang, W, Biotechnol Lett. 2004 , 26, 1031.  

[2] Melis, A., Zhang, L., Forestier, M., Ghirardi, M.L., Seibert, M., Plant Physiol. 2000, 122, 127. 

[3] Davis, J. B., Yarbrough, H. F., Science 1962, 137, 615. 

[4] Logan, B. E., Hamelers, B., Rozendal, R., Schrörder, U., Keller, J.; Freguia, S., Aelterman, P., Verstraete, W., 

Rabaey, K., Environ. Sci. Technol. 2006, 40, 5181. 

[5] R.A. Bullen et al., Biosensors and Bioelectronics 2006, 21, 2015. 

[6] Guo Z, Chen Z. A., Zhang, W., Yu, X.J., Jin, M. F., Biotechnol Lett. 2008, 30, 877. 

 



 537 

N0211 

Characterization of a ω3 fatty acid desaturase gene from Myrmecia incisa and its 

relative transcription during the culture course of nitrogen starvation 

 

Li Chun-Yang, Du Zao-Hai, Yu Shui-Yan, Zhou Zhi-Gang 

 

（Key Laboratory of Genetic Resources and Their Applications in Aquaculture, and Aquaculture E-Institute of 

Shanghai Municipal Education Commission, Shanghai Ocean University, Shanghai 201306, China） 

 

 

Abstract: Based on the conserved amino acid sequences (TMFWALF and HHDIGTH) of 3 fatty acid 

desaturase from Chlamydomonas reinhardtii and Chlorella vulgaris (GenBank accession Nos. ABL09485 and 

BAB78717, respectively), a degenerated pair of primers was designed. A gene was cloned from Myrmecia incisa 

Reisigl H4301 with these primers using reverse transcription-polymerase chain reaction (RT-PCR) and rapid 

amplification of cDNA ends (RACE). Its homology with C. reinhardtii 3 fatty acid desaturase reached 69% in 

amino acid sequence. The full-length cDNA sequence (GenBank accession No. EU658930) was composed of 

2330 bp. It comprised a 107-bp 5′-untranslated region (UTR), a 912-bp 3′-UTR with a typical poly A tail, and a 

1311-bp open reading frame (ORF) encoding a 436-amino-acid protein with a putative molecular weight of 

49.06 kDa and pI at 7.85. The deduced amino acid sequence was characterized by a membrane-bound desaturase 

with two hydrophobic regions and three conserved histidine-rich motifs. Compared to the DNA sequence of this 

gene, its coding region was found to be interrupted by 6 introns with splicing sites well matching the GT-AG rule. 

Quantitative real-time PCR result showed that during the stress course of nitrogen starvation, the relative 

transcription of 3 fatty acid desaturase gene increased (P<0.05) at 4 h possibly due to shock, subsequently declined 

and did significantly from 12 h on (P<0.05). The transcription level of this gene dropped to minimum at 20 h, where it 

accounted for 11.6% of that at 0 h, thereafter fluctuated at a low level only 23.2% of that at 0 h (P<0.01). Composition 

of fatty acid analysis illustrated that arachidonic acid percentage of total fatty acids in M. incisa increased gradually 

during this stress course. On the contrary, the percentages of 3 pathway products, such as -linolenic acid and 

16:33, descended significantly (P<0.05) from 40 h or 96 h on. These results suggested that the lower relative 

transcription of 3 fatty acid desaturase gene was responsible for the decreased percentages of 3 pathway products, 

ensuring the biosynthesis and accumulation of arachidonic acid along the 6 pathway in M. incisa grown under the 

condition of nitrogen starvation. In addition, 16:26, linoleic acid and arachidonic acid were possibly the substrate 

of this enzyme encoded by this cloned gene in this microalga. 

 

Keywords: Myrmecia incise, ω3 fatty acid desaturase gene, nitrogen starvation, quantitative real-time PCR, 

arachidonic acid 
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Algal biotechnology is drawing increasing interest due to its potential as a source of valuable pharmaceuticals, 

pigments, carbohydrates, and other fine chemicals. Its application has been extended to the areas of wastewater 

treatment and agriculture. Recent development in various algal biotechnology found algal mass culture can be a 

useful solution in treatment of wastewater, fixation of carbon dioxide and production of biofuel. Furthermore, the 

fact that marine algae can conquer the top three environmental problems in a simultaneous manner is even more 

exciting. 

Green house gases such as CO2 in the atmosphere became a serious problem for the whole mankind. The signs of 

global warming have boosted many researches on sequestration and removal of CO2. One of the possible 

solutions is a biological CO2 fixation using the photosynthesis of algae.  

Korean government has launched a 10-year research project to investigate and analyze the eventual possibility of 

marine bioenergy technology and their commercialization in order to cope with Kyoto protocol by reducing CO2 

emission and with fossil fuel depletion and to maintain the momentum for sustainable green growth. Top priority 

projects are categorized into four different groups: bioalcohol, biodiesel, and  strain and ecology. 

Renewable, carbon neutral, liquid fuels for the transportation sector are necessary for environmental and 

economic sustainability. Oil and/or carbohydrate productivity of many algae greatly exceeds the productivity of 

the best producing energy crops. Approaches for making bioenergy from marine algae economically competitive 

with other options would be possible in the near future. 
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Microalgae accumulate neutral lipids mainly in the form of triacylglycerol (TAG). These TAGs can constitute up 

to 20-50% of their dry cell weight, under stress conditions. Microalgae-derived TAGs may be used as a 

renewable source for production of biodiesel, which is currently produced from crop plants [1]. However, the 

main obstacle toward this goal is the lack of knowledge concerning the regulation and biosynthetic pathways of 

TAG in algae. 

Today, most of the knowledge available on oil accumulation comes from plant seeds. There, TAG accumulation 

occurs mainly in special spherical organelles called oil bodies, which are comprised of TAG matrix surrounded 

by a phospholipid monolayer embedded with proteins. These proteins, mainly oleosins, are structural proteins 

that function in stabilizing the oil bodies [2]. This stabilizing effect, together with the fact that oleosin synthesis 

is synchronized with that of TAG in the ER, led to the suggestion that oleosins are essential for the accumulation 

of TAG.  

Oleosins were identified so far in plants and mosses but not in lower organisms. Recent work in 

Chlamydomonas reinhardtii [4] and preliminary work in our lab indicated the existence of oil globule associated 

proteins in several oleaginous green microalgae species.  

Our research aim is to isolate and clone these proteins from Dunaliella and Chlorella, compare them to plant 

oleosins, find their structural similarities and their function in algae.  

Identification and cloning of algal oleosins may lead to the enhancement of lipid accumulation not only in algae 

but also in other lipid accumulating organisms such as bacteria and fungi and serves as an important tool for 

solar energy production. 
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Microalgae accumulate neutral lipids mainly in the form of triacylglycerol (TAG) up to 20-50% of their dry cell 

weight, under stress conditions [1]. These microalgae-derived TAGs may be used as a renewable source for 

production of biodiesel [2,3], currently produced from crop plants [4,5]. Microalgae have numerous advantages 

over oil producing plants, including higher lipid yield per unit area, higher growth rates, and growth in arid areas, 

not suitable for conventional agriculture, thus not competing with food and feed resources [6]. However, the 

microalgae-based biodiesel is still not economically feasible, because of high expenses of algae growth and oil 

extraction [7,8]. It may be possible to improve lipid yield of algae by developing strains that accumulate lipids 

constitutively by mutagenesis and selection processes. Nevertheless, this approach has limitations, since 

currently there are neither selection methods of lipid-rich algae cells nor sufficient knowledge of regulation and 

biosynthetic pathways of TAG in algae. 

 

Our aim is to isolate stable TAG accumulating algae strains and to investigate regulatory mechanisms of TAG 

production by green microalgae. For this purpose, we have developed a large-scale selection technique for 

oleaginous algae species, and by using this technique, we have isolated an algae strain that synthesizes enlarged 

amounts of TAG. We will study by differential protein analysis what proteins are up-regulated/ inhibited in the 

isolated strain, and then identify the genes regulating TAG accumulation. Also, by searching for chemical and 

biological triggers of TAG accumulation we discovered a new way to induce TAG accumulation in microalgae 

which increases the yield of TAG level and can cut down expenses of biodiesel production. This study will 

contribute to understanding the regulatory mechanisms of TAG biosynthesis in microalgae and to the progress in 

making microalgae an economical source of biodiesel.  
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Global warming attributable to CO2 emissions and rise in the crude oil price have stimulated a growing interest 

in bioenergy, especially bioethanol and biodiesel. Microalgae are able to produce useful chemicals/fuels by 

using solar energy, CO2, and trace metals. Biofuel production using microalgae, has been intensively studied by 

the employment of terrestrial microalgae, e.g. Botryococcus braunii. However, the use of marine microalgae has 

been limited so far and has not been examined in biofuel production as compared with terrestrial microalgae.  

Our company (J-POWER) has focused on biofuel production using marine microorganisms. Until now, a marine 

microorganism culture collection, J-POWER Culture Collection (JPCC) including more than 10,000 strains, has 

been established. Recently, the screening of marine microorganisms with high productivity of FAME (fatty acid 

methyl ester) from the JPCC strains has launched. Among 732 strains, a marine diatom JPCC DA0580 with high 

lipid productivity was selected. The maximum lipid content reached at more than 60 wt% of dry cell weight 

when microalgal cells were cultured for 1 week in f/2 medium. The amount of neutral lipids in extracted oil was 

approximately 80%, comprised with mainly myristic acid methyl ester (C14:0), hexadecanoic acid methyl ester 

(C16:0), 9-hexadecenoic acid methyl ester (C16:1), 8-ocatadecenoic acid methyl ester (C18:1) and 

eicosapentaenoic acid methyl ester (C20:5). Various culture conditions were further investigated in strain JPCC 

DA0580 in order to enhance the FAME productivity. Based on the above results, the production potential of 

biodiesel using strain JPCC DA0580 was evaluated. 
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Abstract: Extracting of marine algal oil from chlorella by alcohol was studied using the freezing-thawing 

technique. Based on experiments, the optimal conditions were determined as follow: the alcohol concentration 

was 95%, the number of freeze was three, the ratio of material to solvent was 1:3, the temperature was 45℃. The 

efficiency of marine algal oil extraction in this way was 15.2%. The production capacity of extracting with 

ethanol could be large. The cost could low. The operation could be automated. The production period was short. 

The products would relatively non-toxic. The method could be widely employed in marine algal oil extraction 

industries. 

Key words: Chlorella; marine algae oil; extraction, freezing-thawing technique 
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To increase the biomass and lipid production, effects of carbon dioxide (CO2) on growth, biomass, chlorophyll 

concentration, oxygen evolution rate, and lipid production in Dunaliella sp. were investigated. Various CO2 

concentrations from 0.03 to 12% were examined to determine their productivity and physiological effects in 

Dunaliella sp. The cDNA microarray which had been generated previously representing 778 expressed sequence 

tags (ESTs) to monitor the large scale changes of gene expressions under different concentrations of CO2 was 

investigated. The growth patterns of Dunaliella sp. were different at each CO2 conditions. The results showed 

that the highest growth was observed at 5% CO2 condition. The maximum number of cells at 5% CO2 were 

25-fold higher than initial number of cells (1.0 x 10
6
 cells mL

-1
), and six times higher than low CO2 conditions 

(0.03% and 0.5% CO2). The highest concentration of lipid was recorded as 310 mg mL
-1

. The maximum 

productivity of lipid was 57.5 mg per day at 10% CO2. The chlorophyll a/b ratios at 5% and 10% CO2 condition 

were lower than 0.03% and 0.5% CO2 culture conditions. Oxygen evolution rates were also measured by 

increasing light intensity at 3
rd

 and 6
th

 days after inoculation to analyze the efficiency of photosynthetic rate. The 

highest oxygen evolution rate was measured as 149 mmol O2 (mol Chl)
-1

 s
-1

 at 10% CO2 condition. In fatty acid 

profiles, the quantities of oleic acid were 2-fold at CO2 enriched conditions. Therefore, to enhance biomass and 

lipid production, Dunaliella sp. is suggested to cultivate at 5-10% range of CO2 concentration in 

photobioreactor.  
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ABSTRACT  

Marine macroalgae Enteromorpha prolifera, one of the main algae genera for green tide widely breaking out in 

Qingdao,China, respectively during the summer in 2007, 2008 and 2010, was investigated the pyrolysis 

characteristics and kinetics via thermogravimetric analysis method. Simultaneously, cornstalk and sawdust were 

references. The basic pyrolysis characteristics were studied by using TG-DTG-DSC curves. The results showed 

that three stages (dehydration, dramatic weight loss and slow weight loss) appeared in this thermal degradation 

process. Tmax of Enteromorpha prolifera was significantly lower than two kinds of terrestrial biomass. 

Enteromorpha prolifera had lowest stability of pyrolysis and a good combustion characteristics. According to 

TG data, the probable mechanism function and their corresponding activation energy E and the pre-exponential 

factor A for pyrolysis of three kinds of samples, which are Enteromorpha prolifera, sawdust and cornstalk, were 

calculated by  double extrapolation method and Flynn-Wall-Ozawa(FWO) method. The result showed that 

Zhuralev, Lesokin and Tempelmen(Z-L-T) equation (   23/1
1)1/(1)(  G ) was the optimal mechanism 

function for Enteromorpha prolifera in pyrolysis temperature range 240℃-290℃, cornstalk in pyrolysis 

temperature range 200℃-400℃ and sawdust in pyrolysis temperature range 250℃-400℃, respectively. It 

indicated that the thermolysis mechanism was three dimensional diffusion in the main pyrolysis temperature 

range for the three kinds of biomass. 

Keywords: biomass, Enteromorpha prolifera, kinetics, thermal analysis, pyrolysis 
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Microalgae have drawn a great deal of attention as a biofuel feedstock due to the predicted capacity of some 

species to produce oil at per hectare yields 20 times greater than traditional agri-crops do today. In addition, 

microalgae have a considerable growth requirement for carbon dioxide (CO2) and large-scale cultivation systems 

provide the potential for the sequestration of CO2 from point source emitters. Furthermore, treated municipal 

wastewater has been demonstrated to be a suitable nutrient source to support algae growth, with the result that 

eutrophying pollutants such as ammonia and phosphate are effectively removed from these effluents. Still, the 

industrial production of algae-derived biofuels in Canada - and the rest of the world - will require overcoming a 

number of significant biological and engineering hurdles to reduce the overall cost of operation, which is 

currently a barrier to commercialization. 

 

The AAFC-NRCan-NRC National Bioproducts Program Algal Biofuels Initiative involves federal research 

institutes, academic laboratories and industrial partners working together to develop a Canadian capacity to 

produce renewable fuels from microalgae by achieving the following objectives: 

 

 Development of commercial algal cultivation technologies appropriate for the Canadian environment 

 The identification of microalgae strains suited for biofuel production and the optimization of their 

cultivation conditions 

 Optimization of algae biomass processing and energy conversion technologies for producing renewable 

fuels (e.g., biodiesel, biojet, ethanol, syngas, methane) from algal lipids and non-lipid biomass 

 

Beyond these objectives, this program will generate empirical data necessary to accurately assess the potential 

benefits that algae biofuels production will have on the environment, economy, and regional development in 

Canada.  
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The future of an algal industry in Australia for biofuels and other products depends on native microalgal strains 

that have suitable oil profiles and content, with biodiesel for transport fuels being of particular importance. 

Australia‘s geographic extent from the tropics to cool temperate regions, as well as environmental issues such as 

limited freshwater combined with excess inland saline waters, create particular issues for algal industry 

development in Australia. Using the living microalgal diversity held in the Australian National Algae Culture 

Collection http://www.csiro.au/ANACC, and targeted new microalgal biodiscovery, native strains from 

Australian waters with high potential for biodiesel production have been identified.  Criteria used include fatty 

acid profile and content, cetane index and iodine number, growth characteristics, physiological resilience, and 

biomass production.  Strains include those from fresh, marine and hypersaline waters, with representatives 

from tropical to temperate biogeographical regions. Strain selection took account of the potential for high value 

co-products including omega-3 long-chain (≥ C20) polyunsaturated fatty acids (LC-PUFA) and carotenoid 

pigments.   Thraustochytrids, heterotrophic protists that are commonly found in marine, brackish and other 

saline environments and that are characterised by the capacity to produce the high value omega-3 LC-PUFA, 

also have been part of new biodiscovery from tropical and temperate coastal environments. Thraustochytrids 

with the shorter chain fatty acids suitable for biodiesel have been isolated, offering a heterotrophic opportunity 

to algal biofuels.  Results to date demonstrate the potential of endemic microalgal biodiversity for the 

development of an algal biofuels industry for Australia. 

 

http://www.csiro.au/ANACC
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Abstract: We firstly by using SP48 as the host to challenge viral concentrate collected from the East China Sea, 

and then isolated the phage and characterized this phage from several aspects, such as phage morphology, 

growth characteristics, host range, nucleic acids, etc. Transmission electric microscopy revealed that B has an 

isometric head (ca. 123nm in diameter) and a long, flexible, contractile tail (ca. 170nm long), morphologically 

belonging to the Myoviridae family. The strong resistance to chloroform indicated that B is a lipid-free phage. It 

is capable of rapid lysis of host cells with a burst size of ca. 94 phages per cell and a latent period of ca. 120min. 

Host-range test revealed a highly specific infectivity of B which can only infect SP48 among 13 tested bacterial 

strains. The phage genome was confirmed a double-stranded phage DNA molecule by identifying the phage 

DNA types. 

 

Keyword: Algicidial Bacterium SP48; bacteriaphages; isolation and identification; physiological characteristics 
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Menopause is often associated with several chronic diseases, including osteoporosis, cardiovascular disease and 

obesity. Estrogen deficiency results in an increase in bone turnover, which leads to bone resorption and an 

increased risk of fracture. Hormone replacement therapy (HRT) is an effective regimen that has been found to 

prevent these diseases in postmenopausal women. However, HRT is associated with an increased risk of 

unfavorable outcomes. Therefore, this study examined the effects of Ecklonia stolonifera (ES) extract on the 

bone turnover markers in symptomatic menopausal women. For this study, four groups of 9-week-old 

Sprague-Dawley rats were evaluated over a 6 week period: sham-operated rats (SHAM), ovariectomovarized 

control rats (OVX-CON), ovariectomized rats supplemented with ES at 50mg/kg bw/d (OVX-ES50) and 

ovariectomized rats supplemented with ES at 200mg/kg bw/d (OVX-ES200). The ES extracts were 

administrated orally at 1mL per day. The ovariectomy caused a decrease in the collagen content in the bone, 

cartilage, skin and lung tissues. However, the ES groups showed an increase in the collagen content in the bone, 

cartilage, skin and lung tissues than the OVX-CON group. The levels of the indicators of bone metabolism, such 

as ALP and osteocalcin were lower in the ES extract group than in the OVX-CON group. These results suggest 

that ES supplementation prevents post- menopausal bone loss, and may be used to improve the quality of life in 

menopausal women. 
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Estrogen deficiency in peri-and postmenopausal women results in range of neurovegetative, psychic and somatic 

symptoms, and may contribute to severe diseases within the aged female population. Ecklonia stolonifera (ES) 

is a traditional edible brown algae consumed in fishery towns in Far East Asia. This study examined the effects 

of an ES extract on the serum lipid concentration, blood flow and platelet aggregation in ovariectomized rats. 

Three groups were surgically ovariectomized (OVX). The fourth group was sham operated. The 

Sprague-Dawley female rats were assigned randomly to the following groups: sham-operated rats (Sham), 

ovariectomized control rats (OVX-CON), ovariectomized rats supplemented with ES at 50mg/kg bw/d 

(OVX-ES50) and ovariectomized rats supplemented with ES at 200mg/kg bw/d (OVX-ES200). The serum 

total-cholesterol, triglyceride, LDL-cholesterol and AI, CRF levels in the ES extract supplemented groups were 

lower than the OVX-CON group. The HDL-cholesterol level in the ES extract supplemented groups were 

significantly (p<0.05) higher than the OVX-CON group. The blood passage time of the ES extract supplemented 

group lower than the OVX-CON group. The microscopy observations showed that the whole blood passed 

smoothly through the micro channels in the ES extract supplemented groups. The ability of platelet aggregation 

in the groups supplemented with the ES extract was less than that in the OVX-CON group. These results suggest 

that the ES extract may be used to improve the quality of life in menopausal women. 
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Members of the genus Sinularia are among the most widespread and commonly encountered soft corals on 

Indo-Pacific coral reefs. They have proven to be a prolific source of cembranoid diterpenes. These natural 

products have been found to serve as defensive chemicals for the soft corals. Additionally, they have gained the 

interest of natural product chemists due to their considerable biomedical activities, and molecular architecture. 

Over a 15-year study of Sinularia maxima and S. polydactyla in Guam, we found that the soft corals shift their 

biosynthetic machinery from production of the furanocembranoid, pukalide, to the 1,4-diketo-norcembranoid, 

5-episinuleptolide.  Variation in secondary metabolite productions may be the result of an inducible response to 

environmental factors including predation, competition, and pathogenesis.   These changes in defensive 

chemistry have the potential to fundamentally alter the landscape of coral reef systems by selection against low 

defensive chemistry phenotypes, and the loss of these individuals from the community.  However, the variation 

in biosynthetic products of these soft corals over a relatively short period of time, suggests that these diterpenes 

may be produced by microbial symbionts (i.e., bacteria and/or zooxanthellae).  Recent climate change events, 

including increased solar irradiance and sea surface temperatures, have provided a natural experiment to test 

these hypotheses.  Specifically, hybrid genotypes are better adapted to environmental extremes than either of 

the parent species, and they produce new defensive chemistry that has potential for marine biotechnology 

products.  We will report on the biosynthetic pathways of soft coral metabolites, their defensive roles, and the 

insights this research provides to our marine biotechnology efforts. 
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Coral disease has emerged as a serious threat to coral reefs worldwide and a major cause of reef deterioration. 

Corals employ a suite of defense mechanisms to rid themselves of potential pathogens. One potential 

mechanism of disease resistance in corals is the production of antibacterial chemical defenses.  We assessed the 

potential production of antibacterial chemical defenses in several species of Pacific and Caribbean corals.  

Aqueous extracts from corals were tested in bacterial growth assays against known coral pathogens, potential 

marine pathogens found in human waste, and bacterial previously identified from the surfaces of corals.  

Extracts from all three species of Hawaiian corals exhibited high levels of antibacterial activity, which was very 

selective against different bacterial strains, and varied at the colony, population and species levels.  Caribbean 

corals also exhibit widespread antibacterial activity against the bacteria tested, and these were also highly 

selective in their activity against different bacterial strains.  Extracts from some Caribbean coral species 

stimulated the growth of Caribbean coral pathogens, supporting a potential relationship between coral chemical 

defenses and disease incidence.  In addition, corals exhibiting signs of disease produce different levels of 

antibacterial chemical defenses than do healthy conspecific neighbors.  Antibacterial chemical defenses have 

the potential to provide corals with protection from bacterial pathogens.  The high degree of selectivity of coral 

extracts likely plays an important role, by facilitating the establishment of the coral‘s naturally associated 

microbial community, while warding off potentially harmful invaders. Differences in levels and types of defense 

might enable particular populations, species or genotypes to have an advantage over others in resisting invasion 

by pathogens.  This plasticity may represent a mechanism by which variability in resistance or susceptibility to 

pathogens might be realized and may provide insight into patterns of disease incidence and prevalence on coral 

reefs. 
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Abstract: Karenia brevisulcata (Chang), a new toxic dinoflagellate of the genus Karenia was isolated from a 

harmful algal bloom that occurred in the Wellington Harbour, New Zealand in 1998 [1, 2]. This bloom affected 

most marine biota and caused long-term ecological damage [2, 3]. It also caused respiratory distress in exposed 

bystanders [2]. Our research has shown that this alga does not produce known brevetoxins. Novel toxins 

discovered from large-scale cultures include 6-8 lipid-soluble Karenia brevisulcata toxins (KBTs, complex 

polyether compounds with MW 1900-2200 Da) and 6 water-soluble brevisulcatic acids (BSXs). BSX-1 (MW 

916 Da) and BSX-2 (MW 872 Da) are accompanied by lactone ring closed analogues BSX-4 (MW 898 Da) and 

BSX-5 (MW 854 Da) respectively. An LC-MS method was established to monitor toxin levels during culturing, 

extraction and isolation. Carboy and bioreactor culturing systems were investigated to optimise cell growth and 

toxin production. Milligram quantities of BSX-1 and BSX-2 were isolated and purified from 550 L carboy 

cultures. Preliminary chemical and toxicological investigations showed that these toxins have cyclic polyether 

structures with similarities to A-ring opened brevetoxin-1 and containing an additional terminal carboxylic acid 

group. BSX-1 is a fast-acting toxin with LD50 of 3.7 mg/kg mouse body weight via intraperitoneal injection and 

BSX-2 is a slower-acting and more potent toxin with LD50 (1.8 mg/kg bw). Bioassays conducted using fish and 

other marine biota showed that the toxicity of K. brevisculcata cultures was high, particularly to larval forms.  
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Several United States federal agencies (NIH, NSF, NOAA) have recently targeted funding to develop research 

and training centers in oceans and human health (OHH) to investigate the relationships between marine 

processes and human health. These include physical, chemical, social, economic and epidemiological 

interrelationships. The counterpart in terrestrial and freshwater systems has been well established and is 

essentially the focus of all studies in human epidemiology and disease transmission. This reflects the 

environment which human inhabit and the relative ease of studying the linkages between these various factors. 

Documented evidence shows that climate change is occurring and that it will affect the relationships between 

marine environments, the coasts, availability of fresh water and seafood, and importantly changes in disease 

transmissions to both animals and humans. Furthermore, recent anthropogenic contamination of vast amounts of 

ocean surface has clearly shown the intricate relationship between oceans and various aspects of human health. 

 

A few universities have developed a course in Oceans and Human Health using the standard techniques of hard 

copy books, lectures, websites, and some access to internet technology. These courses have extended the 

knowledge of oceans and human health but remain restrictive to those who enroll in the university course for 

credit or purchase the hardcopy with accompanying compact discs. This approach limits the availability of the 

OHH course to those universities which have faculty expertise in the subject and students who are enrolled there. 

Our goal was to develop a web based library of lectures in Oceans and Human Health which with a syllabus 

constitutes a full college course and would be available on the internet free of charge to the scientific and lay 

community. The individual OHH lectures on germane topics (e.g. harmful algal blooms) will use new software 

which incorporates the lecturer‘s voice, their slides, videos and other animation in a single format which the 

students can view at their leisure and return to as needed.  

 

This presentation will provide the details of the development of this new OHH course utilizing a web based 

technology that has extensive availability and ease of use. 
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Abstract:  

With the increasing of population living near coastal waters and the development of livestock breeding, fecal 

pollution has been a seriously environmental problem. Fecally contaminated waters not only harbor pathogens 

and pose potential high risks to human health, but they also result in significant economic loss due to closure of 

shellfish harvesting areas and recreational beaches [1]. Microbial source tracking. (MST) methods that have 

been researched and used in the west due to its economy and efficiency to identify fecal pollution source. The 

traditionary monitoring technique in our nation on fecal contamination has been confirmed inefficaciously, 

beacuase it is just suitable to judge whether the watershed subjected the fecal pollution or not.,but can not 

identify the source of the fecal pollution. So tools are needed to identify pollution sources in china and facilitate 

restoration efforts such as implementing total maximum daily limits (TMDLs) or best management practices 

(BMPs) [2].  

 

It is the first time to use repetitive extragenic palindromic-PCR(REP-PCR)  method in our country which is 

one of MST genotypic methods. The Xinghai Bay and Jinzhou Bay in Dalian city were researched as 

experimental area and five pollution sources of human、dogs、chicken、cows and pigs were determined to 

identify fecal pollution source. A total of 569 fecal E. coli isolates of the five species were characterized by 

REP-PCR DNA fingerprinting technique coupled with primers REP 1R (5'-IIIICGICGICATCIGGC-3') and REP 

2I (5'-ICGICTTATCIGGCCTAC-3') [3] and discriminant analysis. 

 

A five-host library of known-source isolates and its corresponding REP-PCR DNA fingerprinting database were 

established. Researches concerning library and genotypic target geographical and temporal stability were done. 

The quality of the library were primarily evaluated based on composition, size, continuity, sensitivity, and 

minimal detectable percentage.   

 

The next step we are going to explore a software for classification of unknown-source isolates into the various 

known-source categories，then REP-PCR might be used as a molecular tool to identify the possible source(s) of 

fecal pollution of coastal water which can help reduce the threat to human health. 

 

[1]Rabinovici, S. J. M., R. L. Berhknopf, A. M. Wein, D. L. Coursey, and R. L. Whitman. 2004. Economic and 

health risk trade-offs of swim closures at a Lake Michigan Beach. Environ. Sci. Technol. 38:2737-2745. 

[2] S. A. Ritchey & M. S. Coyne. 2009. Applying MAR Analysis to Identify Human and Non-Human Fecal 

Sources in Small Kentucky Watersheds. Water Air Soil Pollut 196:115–125 

[3]Dombek, P. E., Johnson, L. K., Zimmerley, S. T.,&Sadowsky, M. J.2000. Use of repetitive DNA sequences 

and the PCR todifferentiate Escherichia coli isolates from human and animal sources. Applied and 

Environmental Microbiology, 66,2572–2577. 
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ABSTRACT：To enhance the sensitivity of virus detection by polymerase chain reaction (PCR) and reverse 

transcription PCR (RT-PCR), an efficient virus concentration method should be developed. In this study, the 

methods of pillar absorption-elution and Amicon utcra centrifugal filter to concentrate the viruses from seawater 

were compared and optimized. Both methods were evaluated by inoculating hepatitis A virus (HAV) vaccines 

into the seawater. The recovery rate was detected with fluorescence microscope after SYBR Green Ⅰdye and 

SYBR Green real-time RT-PCR. The fractions of inoculated viruses recovered of pillar absorption-elution and 

Amicon utcra centrifugal filter were estimated to be about 10.4% and 34.2% with SYBR Green Ⅰdye. 

Meanwhile, SYBR Green real-time RT-PCR was used to confirm the two methods, and the results showed that 

the recovery rates were 18.1% and 59.62% respectively. In conclusion, the method of Amicon utcra centrifugal 

filter is rapid enough to be applied to virus concentration and can be used to enhance the recovery rates. On the 

other hand, real-time RT-PCR was a sensitive method for quantitative detection of viruses.  

 

KEY WORDS: Concentration; Virus; Seawater 
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A marine actinomycete BS01 with algicidal activity to the toxic dinoflagellate, Alexandrium tamarense, was 

isolated from Xiamen Bay, China. Genetic identification was achieved by polymerase chain reaction 

amplification and sequence analysis of 16S rDNA. Sequence analysis showed that the most probable affiliation 

of BS01 was to the Actinobacteria, Actinomycetales and the genus Brevibacterium. BS01 showed algicidal 

activity through indirect attack. Additional organic nutrients, but not algal-derived dissolved organic matter, were 

necessary for the synthesis of unidentified algicidal compounds, which were heat tolerant, and stable in acidic or 

alkali conditions. This is the first report of an actinomycete algicidal to the toxic dinoflagellate A. tamarense. 
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Effect of temperature (10, 15, 20, 25, 30, 35 
o
C) and salinity (0, 30, 60) on the PS II activity of Ulva spp. 

(Enteromorpha prolifera) from the sea area of Jiangsu Province during May to November, 2009 was studied, 

including the floating type, bottom type, benthic type from ponds and attached type to Porphyra aquaculture 

frames. Results of temperature experiments showed that the optimum temperature for the growth of these four 

types of Ulva spp. was 20-30 
o
C. The floating type and the bottom type were very sensitive to high temperature 

(35 
o
C), but could grow well under lower temperature (10-15 

o
C). While the benthic type from ponds exhibited 

strong tolerance to 35 
o
C and low PS II activity at 10 

o
C. The attached type to Porphyra aquaculture frames 

showed high PS II activity in our temperature range of 10-35 
o
C and was tolerant to high temperature. Results of 

salinity experiments showed that PS II activity of these four types of Ulva spp. decreased largely at the salinity 

of 0, and then recovered more or less after being transferred to the normal salinity of 30. To low salt stress of 0 

the benthic type from ponds exhibited relatively stronger tolerance, but the floating type sampling in June and 

attached type to Porphyra aquaculture frames were very sensitive. PS II activity of the floating type, bottom 

type and benthic type from ponds cultivated under the high salinity of 60 kept a similar high level to those under 

the normal salinity of 30 during our experimental period. The attached type to Porphyra aquaculture frames 

could grow well under the high salt stress only for 4 days and then their PS II activity decreased sharply, with 

little recovery after being transferred to the normal salinity of 30. The performance of the floating type and 

bottom type was different from that reported by Lin et al. 
[1]

, which might be due to the different status of 

material. 

 

[1] Lin, AP., Wang, C., Qiao, H.J., et al. 2009. Study on the photosynthetic performances of Enteromorpha 

prolifera collected from the surface and bottom of the sea of Qingdao sea area. Chinese Science Bulletin 54(3): 

399-404. 

 



 560 

P0114 

Examination of effective use of jellyfish (Aurelia aurita) 

generated in large quantities in the Japanese coastal area 

 

Shoko Tanabe
1
*, Yohei Izuhara

1
, Masatomi Hosoi

2
, 

 
1
Research Center for Inland Seas, Kobe University, Kobe, Japan, 

2
Faculty of Marine Bioscience, Fukui Prefectural University, Japan 

 

*Correspondence: syonatsu@maritime.kobe-u.ac.jp 

 

 

Recently, the populations of jellyfish are increasing, being threat in the Japanese coastal area. These massive 

jellyfish have negative impacts on aquatic ecology, fisheries industry, and tourism. Especially, on the fisheries 

industry, there are several serious problems that the fishing net is often broken by a large amount of jellyfish, and 

these jellyfish kills the caught and cultured fishes. Moreover, on Japanese industry, these organisms clog the 

cooling-water intake, and it is difficult to operate the power plant. Accompany with these troubles, the disposal 

of the large amount of jellyfish from fishery and industry also causes the economic and environmental problems. 

In this study, we explored the effective use of the massive jellyfish (Aurelia aurita) for aquaculture of some 

shellfishes with industrial values. 

Three type shellfishes, oyster, blue mussel and clam, were cultured in the fish water tank filled with 12L natural 

seawater. The jellyfishes (Aurelia aurita) were collected in the Fukui Prefecture coast in the Sea of Japan and 

were crushed with the mixer. The made jellyfish solution (20g) were given to three kinds shellfishes as a food. 

The cultured phytoplankton, the diatom Skeletonema sp., was given to the shellfishes in あanother fish water 

tank as a control. The shellfishes were cultured for 20days, and the dry weight and the number of deaths were 

calculated in this term. 

As a result, the dry weight of oyster and blue mussel, which were given the jellyfish solution, increased steadily 

for the term of culturing. This state of growth was similar to that of control, showing the possibility that the 

oyster and blue mussel took the jellyfish solution into the inside of the body, and use as a nutriment. The weight 

of clam did not increase, but this result was also similar to the control. The number of deaths in the water tank of 

control was more than that of the shellfishes given the jellyfish solution, indicating that the jellyfish solution had 

the good effect on the growth of these shellfishes.  
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In December 2007, the Hebei Spirit collided with an 11,800-ton barge off Taean, South Chungcheong Province, 

Korea. The collision caused about 10,500 tonnes of oil to leak into the waters of the Yellow Sea. At least 30 

beaches have been affected and over half of the region's sea farms are believed to have lost their stocks due to 

spill.  

Belonging to the family Veneridae, the clam Ruditapes philippinarum is very important food bivalve for the 

Korean. It is widely distributed on tidal flats in Korea. In recent years this clam populations have been heavily 

impacted by habitat destruction, over-fishing and thoughtless introduction of non-native clams as well as the 

Hebei Spirit oil spil in 2007. Declines in clam production have generated interest in their population genetic 

characterization. However, despite the ecologic and economic importance of this clam in Korea, to date little is 

known about its genetic diversity and population differentiation. To conserve and manage the clam resources, we 

investigated the molecular genetic characteristics and population structure of Korean clams using eight highly 

variable microsatellite loci from 2006 to 2008. Our results show considerable reduction of the genetic diversity 

in the clam by the oil spill and restoration of genetic impacts through comparing those of the affected (polluted) 

poulations and control one.  

All of eight microsatellite loci showed marked polymorphism. Across multiple loci significant deviation from 

Hardy-Weinberg equilibrium was observed in all populations. We will also present results applying the new 

methods to infer population structure using ―admixture model‖. 

 

Keywords: Ruditapes philippinarum, Microsatellite, Genetic diversity, Genetic structure, Hebei Spirit oil spill  
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Purpose of study:  

With the injection of groundwater or surface water for years, dissolved solids in oil are diluted gradually, and 

much oil fields water also contains sulphide (H2S and H
-
), which are caused by sulfate reducing bacteria (SRB) 

or other bacteria
[1,2]

. Sulfide is harmful in the process of oil production, because it is toxic, corrosive, and 

produces insoluble iron compounds of sulfur, which will lead to lower permeability oil fields. Representatives of 

the SRB control biocide are chlorine, bromine, aldehydes, amines and seasonal phosphorus salt. However, these 

chemicals are toxic, expensive and inefficient
[3]

. The biological methods of inhibiting SRB has become a focus 

of the present study , and the use of denitrifying bacteria （DNB）  is one of the most effective 

competitive-inhibition techniques. 

This experiment takes SRB and DNB which are isolated from SZ 36-1 oilfield produced water as objects of 

study, studies symbiosis and competitive inhibition relationships between them and the influence of the variety 

and density of added nutritients on the amount of SRB and the activity of producing H2S. These provide a 

theoretical basis for oil pollution-free, low-cost, long-term prevention and SRB control technology to the oil 

fields. 

 

Methods:  

Bio-competitive Exclusion (BCX): To studies symbiosis and competitive inhibition relationships between SRB 

and DNB, and the influence of variety and density of added nutritients(nitrate, nitrite and molybdate) on the 

amount of SRB and its activity of reducing sulfate. 

Three Parallel Extinction Dilution Method: To count SRB and DNB number in the experiments. 

Diana DX-120 Ion Chromatography: To measure changes in sulfate, nitrate and nitrite concentration. 

 

Results and Conclusions:  

The results of BCX experiment show that DNB has a certain inhibitory effect on the growth of SRB and sulfate 

reduction. Under the conditions of adding DNB nutrients, DNB has a better inhibitory effect on SRB sulfate 

reduction. The same concentration of nitrite not only has better inhibitory effect than the role of nitrates, but also 

more significant on reducing the number of bacteria SRB. Dosing DNB while adding 0.4-0.8g / L nitrate can 

inhibit the reduction of sulfate by SRB in medium. Adding 0.8g / L of nitrate, which can inhibit the reduction of 

sulfate more than 10 days, has the most significant inhibitory effect. Dosing DNB while adding 0.4-0.8g / L 

nitrite can inhibit SRB in medium, and each concentrations of nitrite can inhibit the reduction of sulfate more 

than 10 days. In addition, the experimental results which only nitrite is dosed and without dosing any DNB 

shows that nitrite has direct inhibition on SRB. Only a small amount of molybdate can also play a role in 

inhibiting SRB sulfate reduction, which may have directl role of killing or inhibiting the growth of the SRB.  

Take the economic cost into consideration, while dosing nitrate or nitrite, dosing DNB and a small amount of 

sodium molybdate at the same time, can play a good role in suppression of SRB activity. 

mailto:shaohongbochu@126.com
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Background and Purpose: 

 The blue crab, Callinectes sapidus, is the foundation of significant fisheries in Atlantic and Gulf states of the 

USA, as well as other nations bordering the Gulf of Mexico.  In the USA alone, the blue crab fishery is worth 

over $150 million/year.  Fishing pressure has necessitated increasingly stringent harvest restrictions in many 

states.  Crab fishermen can increase the value of a limited catch by setting aside pre-molt animals (―peelers‖) 

for production of soft-shell crabs, which have a dockside value more than twice that of hard crabs.  However, 

crabs in soft-shell production facilities typically suffer mortalities of 25-50%.  From 2002 to 2009, the Center 

of Marine Biotechnology (now IMET) reared over 700,000 blue crabs from egg to juvenile stage in a 

fully-contained recirculating aquaculture system [1].  Each year the aquaculture center would experience 

unexplained mortalities in wild broodstock crabs.  We suspected that virus infections were responsible for some 

of the mortalities.  

Methods and Results: 

In 2007, we analyzed a set of crab mortalities from a soft-shell production facility which were not attributable to 

problems with water quality or harvest stress.  Utilizing a method to enrich for double stranded RNA from crab 

tissues of healthy and unhealthy crabs, we uncovered a reo-like viral genome pattern present in over 50% of the 

dead and dying animals but in fewer than 5% in healthy peelers.  Passage of the virus was readily accomplished 

by injection, and was always fatal.  Electron microscopic analysis of virus-injected crabs shows reo-like virions 

within the cytoplasm of hemocytes.  Subsequent analyses of dying peelers from other soft-shell systems in the 

Chesapeake, and Atlantic and Gulf coast revealed >60% prevalence of this reovirus.  We cloned part of the 

reovirus genome, and designed and validated a sensitive Rt-PCR to detect the virus.   

Using the new molecular tools, we observed >50% prevalence of reovirus among peeler crab mortalities (>100 

screened in 2008/9) in soft shell production facilities, while healthy peelers had a prevalence of less than 5%.  

We have also screened over 200 wild blue crabs collected as part of a NOAA/NCCOS project to monitor the 

health of Chesapeake Bay. The prevalence of reovirus in these animals was less than 5%, with a single outbreak 
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of 66% observed.   

Using the Rt-PCR assay to screen hemolymph from broodstock in the COMB hatchery in 2009, we found 29% 

(n=26) were positive for the reovirus; 25 of the infected animals died within five weeks.    

Conclusions and next steps: 

There is a striking association of the reovirus with blue crab mortality in captive crabs.  The effects of this virus 

on blue crab populations in the wild may be underappreciated.  We are continuing to use the Rt-PCR assay, in 

conjunction with relatively non-invasive hemolymph withdrawal, to screen wild and captive blue crabs.  We are 

also conducting transmission experiments in order to better understand the impact of this virus on wild and 

aquaculture-reared crabs.  

 

[1] Zohar, Y., Hines, A.H., Zmora, O., Johnson, E.G., Lipscius, R.N., Seitz, R.D., Eggleston, D.B., Place, A.R., 

Schott, E.J., Stubblefield, J.D., Chung, J.S. 2008. The Chesapeake Bay blue crab (Callinectes sapidus): a 

multidisciplinary approach to responsible stock replenishment. Reviews in Fisheries Science 16: 25-35 
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Hebei Spirit oil spill accident occurred on the west coast of Korea in December 2007 left significant amount of 

oil residues along the coastal areas of Taean County. Even though massive removal efforts made great relief to 

the heavily affected coastal areas, our recent field surveys on sediment profiles indicated the persistence of oil 

residues. Post-spill monitoring investigations reported a decrease in oil contamination with increase in densities 

of phytoplankton and few dominant epifaunal species, but they may not represent the several susceptible species. 

Thus, two years after the Hebei Spirit oil spill, to assess the impacts of persisting oil residues, controlled 

laboratory bioassays were conducted with sediment and porewater samples collected from the vicinity of oil 

impacted Taean coast (Hakampo, Gaemok Hang, Gurumpo, Mallipo, Euihangri, Bangjugol, Cheollipo and 

Mohang Hang). To evaluate the toxicity of oil contaminated sediment (whole-sediment and elutriate) and 

porewater samples, preliminary micro-scale bioassays were conducted with marine bacteria (Bacillus subtilis 

and Pseudomonas aeruginosa) and microalgae (Dunaliella tertiolecta and Navicula incerta). From the results 

obtained, samples from three selected sites were subjected to further macro-scale bioassays with different 

groups of ecologically relevant marine organisms (Artemia salina, Haustorioides koreanus and Tegillarca 

granosa). Physicochemical properties of sediments were also analyzed to demonstrate the variations occurred 

among sites. The multipronged bioassays have allowed us to evaluate the impacts of traces of crude oil 

persisting in sediments and porewaters. Results were also compared with impacts of uncontaminated sediments 

spiked with Hebei Spirit oil samples. Aggressive cleanup efforts and restoration (sand replenishment) activities 

carried out on this coast greatly reduced the oil contamination. However, this short-term ecotoxicological 

assessment carried out using several test species representing different trophic levels clearly indicated 

considerable stress and inhibitory effects of Hebei Spirit oil residues still persisting in Taean coastal sites.  

 

Keywords: Ecotoxicology, Hebei Spirit, Oil spill, Porewater, Post-spill assessment, Sediment 
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Abstract: According to the biological data of Trachinocephalus myops, Saurida undosquamis, Saurida tumbil 

and Saurida elongate collected in Taiwan Strait during 2005～2006, the population structure, parameters of 

growth and mortality are studied. Compared with previous studies, the maximum and mean fork length, body 

weight and age of the four lizardfish decreased gradually, they were of younger ages and smaller sizes year by 

year. The growth parameters L∞ decrease, k increase, and the inflexion of weight was ahead of the schedule. The 

total mortality coefficient and the fishing mortality were at a high level, which made the exploitation ratio over 

0.6523. The changes of ecological parameters and population structure may be caused by the reasons that the 

input-output of fishing in this area was enhanced since 1995, and the actual catch of the four lizardfish annually 

has exceeded their maximum sustained yield and maximum sustained efforts. Therefore, the protection and 

management of the fish resources should be intensified, and powerful measures should be taken to control the 

fishing efforts and catches, especially the capture size, thus to restore the fishery resources, and achieve 

sustainable development and sustainable use of fish stocks. 

Key words: population structure; population dynamics; growth and mortality parameters; Trachinocephalus 

myops; Saurida undosquamis; Saurida tumbil; Saurida elongate; Taiwan Strait 
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Table. 

Changes of the population structure of the four species. 

species years fork length composition  body weight composition  age composition 

range dominant 

group 

mean  range dominant 

group 

mean 
 

range dominant 

group 

mea

n 

T. myops 1976-1977 96-295 191-240 206.8  10-375 101-170 141.8  0-6 3, 4 2.78 

1983-1984 109-325 211-260 201.2  11-422 101-120 102.1  0-6 2, 1 2.00 

1992-1993 50-324 161-200 188.7  8-415 91-110 91.5  0-6 1, 2 1.63 

1997-1998 80-320 141-220 187.5  8-396 91-110 90.3  0-6 1, 2 1.54 

2005 84-318 141-220 187.3  8-385 81－100 89.6  0-6 1, 2 1.51 

S. 

undosquamis 

1987 169-488 291-330 321.9  62-1190 280-450 329.1  1-9 3, 4 4.61 

2005-2006 153-465 281-330 315.8  46-1053 251-400 283.3  1-7 3, 2 3.05 

S. tumbil 1983-1984 -537 191-210 238.0  -1714 91-120 128.2  0-8 1 1.47 

1997-1998 111-458 191-200 216.8  15-1205 81-110 114.9  0-6 1 1.38 

2005-2006 101-450 181-200 201.3  13-1127 71-100 100.9  0-6 1, 0 1.22 

S. elongata 1994 110-507 231-270 249.1  14-1520 141-210 198.9  1-7 4, 3 3.37 

2005-2006 107-485 221-260 241.1  13-1345 131-170 153.4  1-7 3 3.04 
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Abstract: 

Large-scale green tides have broken out along the Chinese coast of the Yellow Sea for three consecutive years, 

from 2007 to 2009. The source of the blooms is suspected to be in the south of the Yellow Sea (Jiangsu 

province), as revealed by satellite images. The free-floating biomass drifts northward by the action of the wind 

and currents, while flourishing and accumulating in nearshore waters of Shandong province around Qingdao in 

2007 and 2008 and Rushan in 2009. In 2008, more than one million tons of fresh algal biomass was harvested 

along Qingdao shores, and it is estimated that around 2 million tons sank to the bottom.  

As part of the national efforts to localize the algal source, and understand the causes of the blooms, 

comprehensive investigations were performed including: (1) consecutive field sampling (algae and water) along 

the Qingdao and Jiangsu coasts; (2) five open-sea cruises in the Yellow Sea to determine the density of 

microscopic Ulva propagules in the water; (3) taxonomic analyses of 156 algal samples by molecular markers 

(ITS nrDNA and rbcL); and (4) culture experiments and morphological analyses in the laboratory. Results 

revealed that: (1) microscopic stages of Ulva spp., with density ranging from 7 to 3140 individuals L
−1

 seawater 
[1-4]

, occurred widely in the investigated regions; (2) molecular (ITS nrDNA and rbcL) and morphological data 

revealed that the bloom-forming alga was not native to Qingdao
 [1]

, but identical to the algal samples from 

Animal Aquaculture Ponds (AAPs) along the Jiangsu coast; (3) the dominant free-floating Ulva species in 2008 

and 2009 belonged to the same strain of the U. linza-procera-prolifera (LPP) clade 
[2]

; (4) a mismatch of the 

Porphyra farming period with the occurrence of the green tide blooms, as well as the taxonomic identification 

results of the sampled green algae from the Porphyra rafts, eliminated Porphyra rafts as the original and 

principal source of the bloom-forming alga
 [3]

; and (5) many AAPs discharged high amounts of inorganic 

fertilizers into the adjacent coastal waters of the Yellow Sea, causing serious eutrophication. This was confirmed 

by high nutrient fluxes from the AAPs (e.g. Sheyang rotifer pond with concentrations of 268.4 μmol NH4
+
 L

-1
 

and 53.9 μmol PO4
3-

 L
-1

) and estuaries (e.g. Yunliang river with concentrations of 195.2 μmol NO3
-
 L

-1
 and 14.1 

μmol PO4
3- 

L
-1

) 
[5]

. 

These results clearly show that uncontrolled/unbalanced exploitation of bioresources in the coastal zone can 

have serious ecological impacts over large areas: land-based extensive animal aquaculture (AAPs) in one region 

can have catastrophic coastal consequences (green tides) in another quite a distance away. There will not be any 

remission in the occurrence of green tides unless a scientifically valid and practically feasible comprehensive 

integrated multi-trophic aquaculture (IMTA) approach is implemented in these ecosystemically linked regions. 

 

Key words: green tides; Ulva; seaweeds; Animal Aquaculture Ponds (AAPs); the Yellow Sea; Integrated 
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In Korean coastal regions various types of artificial reefs (AR) are being deployed in order to enhance the 

fishery productivity and to restore the degrading marine habitats. In this study, to assess the performance of dice 

and ship (a derelict wooden ship) type AR modules deployed off the Pohang coast (in 2002), underwater surveys 

were carried out using SCUBA to monitor the macrobenthic assemblages on the AR and natural reef surfaces, 

and associated fish fauna (collected using triple-gill net). In both AR types number of macrobenthic species 

ranged from 15 to 36, whereas the maximum number of species (44) was estimated from the adjacent natural 

reefs. Comparatively, high level of total biomass of macrobenthic assemblage was estimated from dice type reef 

(5965.580 g wet wt m
-2

). During the recent survey in Nov 2009, macrobenthic species belonged to 

Demospongiae and Ascidiacea were found to be dominated the ARs with the mean biomasses of 1105.703 g wet 

wt m
-2 

and 589.855 g wet wt m
-2

, respectively. Along with these Gastropoda were also abundantly occurred on 

AR surfaces. On the other hand, in the adjacent natural reef areas Demospongiae, Stelleroidea and Ascidiacea 

were accounted for the bulk of total biomass. Abundance and biomass of benthic assemblages were significantly 

higher on ARs than neighboring natural reefs. Among the fishes, Hexagrammos otakii, Lophius litulon (Jordan), 

Alcichthys alcicornis and Sebastes schlegeli were abundant in ARs. However, species like Eopsetta grigorjewi, 

Inimicus japonicus, Hemitripterus villosus, Glyptocephalus stelleri and Pseudolabrus sieboldi found around the 

adjacent natural reefs were not aggregated in the vicinity of ARs. Dice and ship type ARs exhibited moderate 

fish species richness (5-7 species) but their numerical abundance and biomasses were comparatively higher than 

natural reefs. Marked temporal changes in both benthic assemblages and fishes were observed on ARs. 
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 572 

P0557 

Challenges to the Systematic Studies of the Algal Genus Sargassum 

 

P.O. Ang, Jr. 

 

Marine Science Laboratory, School of Life Sciences 

The Chinese University of Hong Kong, Shatin, N.T., Hong Kong SAR, CHINA 

 

Sargassum is one of the most dominant algal genera in the coastal areas of temperature and tropical seas. 

Sargassum beds and canopy provide a very important habitat and nursery ground for many marine species. 

Many Sargassum species are also extensively used in phycocolloid, pharmaceutical, feed and functional food 

industries [1, 2, 3]. They are no doubt some of the most important coastal resources. Recent phylogeographic 

studies on Sargassum in northwest Pacific also make them important indicators of the evolutionary history of 

marine species in this region [4, 5, 6]. However, systematic studies on Sargassum clearly lagged behind owing 

to the fact that Sargassum is a very polymorphic genus. This makes taxonomic identification of Sargassum very 

difficult and could seriously affect the effective utilization of Sargassum as a coastal resource. We are now 

undertaking an extensive systematic study on this genus with the following approaches: 1. standardization of 

terminologies used to describe Sargassum morphological structures; 2. systematic re-examination of the 

morphological characters used to differentiate species of Sargassum under different subgenera, sections, 

subsections, series and tribes in the literature; 3. extensive assessment of multivariate statistical models that can 

be used to identify morphological characters of taxonomic value; 4. molecular analysis of genetic variability at 

different taxonomic levels and; 5. integration of genetic and morphological information to finally evaluate the 

validity of Sargassum taxonomy as we know it today. Each step is not without its challenges and difficulties but 

there may be no other better way to revolve the systematic and taxonomic problems of this important genus. 
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Effects of the Hebei Spirit oil spill, which occurred in December 2007, on epifaunal densities and distributions 

were investigated in the surf zone on the Hakampo beach, west coast of Korea. Epifauna samples were collected 

every two hours for 24 hours on the day of the highest tidal range in June 2007, 2008 and 2009. A sled equipped 

with a net 45 cm wide, 10 cm high and 0.5 mm mesh was towed for 100 m parallel to the coastline and 

formalin-fixed samples were subjected to microscopic observations. After the oil spill, the number and density 

of crustacean species were found to be increased. The number of species of epifauna by distance from the 

coastline was higher along the low intertidal area than middle and high intertidal areas in June 2007 (11 species) 

and June 2009 (17 species) while it was higher in middle intertidal area than low and high intertidal areas in 

June 2008 (10 species). Variation of density of epifauna by distance from the coastal line was higher in low 

intertidal area than middle and high intertidal areas in June 2007 (738 inds./m
2
) while it was higher in high 

intertidal area than middle and low intertidal areas in June 2008 (602 inds./m
2
) and June 2009 (6282 inds./m

2
). 

The dominant species during the entire sampling period in June 2007, 2008 and 2009 were Archaeomysis 

vulgaris, Cirolana harfordi japonica, Cirolana spp. and Haustorioides koreanus. The density of A. vulgaris was 

highest in low intertidal area in June 2007, 2008 and 2009. The density of C. harfordi japonica was highest in 

high intertidal area in June 2007 and 2009 while it was highest in low intertidal area in June 2008. The density 

of H. koreanus was highest in low intertidal area in June 2007, middle intertidal area in June 2008 and high 

intertidal area in June 2009. Oil spill effects might have altered the distribution of epifaunal communities. 

However, a multiyear monitoring program is necessary to evaluate the major changes occurred in the 

distribution of epifauna along the Hakampo beach. 
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Hebei spirit oil spill occurred in Taean on the west coast of Korea during Dec. 2007 caused significant changes 

in the polychaete communities along the intertidal zones of Yeonpo and Baramarae beaches (Tae-an coast). In 

general, these two sandy beaches are rich in polychaete communities. In this study, pre- and post-oil spill status 

of occurrence and distribution of polychaete communities in Yeonpo and Baramarae beaches were compared. 

The polychaete samples were collected at 30 cm depth (50 x 50 cm quadrat) using spade in Feb. 2007, Dec. 

2007 and Feb. 2009. Immediately after the oil spill, in Dec. 2007 the number of species decreased in both the 

beaches. Polychaete species density was found to be constantly decreased in the Yeonpo beach, but in 

Baramarae beach after a sharp decline it reached their normal levels in 14 months (Feb. 2009). Species such as 

Haploscoloplos elongatus, Armandia lanceolata and Nepthys caeca were predominantly occurred in Yeonpo 

beach. Among these H. elongatus was the most dominant species encountered with 133 inds./m
2
 in Feb. 2007, 

before the oil spill. But during the post-oil spill observations in Dec. 2007 and Feb. 2009 very little density of H. 

elongatus was observed. In Yeonpo beach, Laonice cirrata was encountered as a dominant species in Dec. 2007 

whereas Notomastus lafericeus was dominant in Feb. 2009. Thus, the density of dominant species was 

continuously changed during this study due to oil spill. On the other hand in Baramarae, H. elongatus was 

constantly occurred as a dominant species throughout this study period. After the oil spill, the density of 

sensitive species like H. elongates, Lumbrineris japonica and Glycera chirori was decreased. However, few 

tolerant species, Glycera decipiens, L. cirrata and A. lanceolata were found to thrive well in oil contaminated 

Yeonpo and Baramarae beaches. In contrast, post-oil spill observations showed that a six fold increase in the 

other co-dominant species, A. lanceolata. In contrary, drastic changes in number of polychaete species and their 

density were encountered in relatively less oil impacted Baramarae beach. Thus, a longtime survey is needed to 

estimate the changes occurred in polychaete communities of oil impacted Tae-an coastal areas of Korea.  

 

Keyword: Hebei Spirit, Intertidal zone, Oil spill, Polychaete community 
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Abstract:   

The role of public agencies in the development of marine biotechnology is continuously evolving to keep pace 

with the growing number of new applications in aquaculture, environmental protection, food and feed supply, 

biomaterials and other areas.    Policy and regulatory frameworks at the regional, national and international 

level are rapidly expanding to address emerging issues such as access and benefit sharing of marine resources, 

intellectual property rights, marine ecology management, public funding of research and human resource 

development in marine biotechnology.  The growing urbanization of coastal areas, the expansion of maritime 

commercial transport and the development of recreational marine further highlight the competing uses for the 

marine habitats and related demands on marine resources.   With medical and industrial applications in mind, 

public policy bodies in the US and abroad have stressed the need to develop a fundamental understanding of the 

genetic, nutritional, and environmental factors that control the production of primary and secondary metabolites 

in marine organisms and to determine the mechanisms of action and natural function of bioactive compounds. 

 

Up to the date of his regretful passing in June of 2008, Dr. Harlyn O. Halvorson dedicated a great deal of his 

professional life helping to frame some of the above-mentioned issues for purposes of enabling consensus 

among policy-makers and multiple stakeholder groups toward the advancement and application of modern 

marine biotechnology.    Ranging back to his tenure as President of the American Society for Microbiology in 

the mid-1970‘s he forged some of the earliest efforts to advocate for science association input to federal public 

policy.  His policy influence continued as member of the Institute of Medicine, Scientific Councilor to the US 

Centers for Disease Control, Director of the Marine Biological Laboratory, and Director of the Policy Center for 

Marine Biosciences and Technology.  Additionally, he served as chair of the European Science Foundation 

Feasibility Study group to develop EU plan for European Marine Biotechnology, was Associate Editor of 

Journal of Marine Biotechnology and member of the Marine Aquaculture Sea Grant Technology Project Team at 

the National Oceanic and Atmospheric Administration (NOAA).   He was founding President of the National 

Association of Marine Laboratories, and Chairman of the International Committee the initial International 

Marine Biotechnology Conferences (IMBC).  

 

This presentation will review selected policy issues addressed by Dr. Halvorson‘s efforts and provide an update 

on current policy-related challenges for the marine biotechnology community in the US and internationally.    
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Abstract:  

 

In Canada, animate products of biotechnology may be regulated under the Canadian Environmental Protection 

Act, 1999 (CEPA 1999) [1] by the New Substances Notification Regulations (Organisms) [the Regulations] [2]. 

Although the Regulations may apply to all living organisms, this presentation will focus on the application of 

the Regulations to aquatic and marine organisms, excluding plants and microorganisms. 

 

Any person intending to import and/or manufacture aquatic or marine organism products of biotechnology in 

Canada is required to notify under the Regulations. These organisms can be exempt from notification if they are 

strictly used for Research and Development and are contained as described in the Regulations.  

 

This presentation will review the regulatory triggers, explain the notification process and criteria for notification 

exemption, present the information requirements, and clarify the potential assessment outcomes and 

implications. 
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The Irish National Marine Biotechnology Programme has been established in 2008 to engage the national 

community of researchers, industries and funding agencies, towards the development of innovative research and 

market-oriented products, from the sustainable use of 

Ireland‘s extensive marine biological resources. As 

envisaged in the Marine Research and Innovation 

Strategy for Ireland 2007-2013 -―Sea Change‖ (2006) [1], 

marine biotechnology is targeted as a strategic area for 

the country‘s economic development.  

Ireland‘s underwater territory is vast and largely 

unexplored, and is hosts to in excess of four hundred 

different types of seaweeds, three thousand animal 

species, and the largest European representation of cold 

water corals (in the picture, a remotely operated robotic 

arm is sampling marine biota along the continental margins 

west of Ireland, during a recent expedition on board our national research vessel Celtic Explorer). Ireland is also 

home to a consolidated life science industry sector, in the areas of pharmaceuticals, biotechnology, medical 

devices and diagnostics, with nine out of ten of the world leading companies present in the country (Industrial 

Development Agency, Ireland; 2009). Strategic investments in scientific research complement this ecological 

and industrial landscape, and have enabled the rapid establishment of research capabilities in areas of science 

that support marine biotechnology -including genomics, bioprospecting, biomedical sciences, biochemistry and  

bioinformatics.  

The main challenges for the Irish National Marine Biotechnology Programme are to understand the product 

opportunities, leverage funding towards strategic R&D initiatives, and stimulate scientific excellence, with the 

ultimate goal of developing a marine biotechnology translational research cluster. To overcome the main 

vulnerabilities of the sector -namely the natural fragmentation of infrastructures, capabilities and interests, as 

well as the present economic situation, significant effort is being deployed in co-ordinating ongoing projects, 

including large inter-institutional projects focused on marine biodiscovery and marine functional foods. A 

number of projects regarding the coordination of this sector are also funded through the European Commission 

(i.e. Biotecmar, ShareBiotech, MG4U). 

Marine biotechnology is expected to be one of the major technologies of the XXI century, with considerable 

mailto:inardello@marine.ie
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potential to address the societal ―grand challenges‖ such as health, food, and energy. The sector‘s global growth 

is forecast [2] at a compound annual rate of 4.3% over the period 2007-2012, with pharmaceutical and 

biopharmaceutical products taking the largest share of the markets, followed by consumer products such as food, 

beverages, nutraceuticals, and cosmetics.  

The National Marine Biotechnology Programme will act as focal point for marine biotechnology in Ireland, 

building on the country‘s strategically advanced position and working towards harnessing the societal and 

economic prospects of the sector. 

--------------------------------------------------------------------------------------------- ------------------------------- 

[1] Marine Institute of Ireland. 2006. Sea Change – A Marine Research and Innovation Strategy for Ireland 

2007-2013‖. Marine Institute, Ireland. 

[2] ‗Marine Biotechnology – Worldwide Market Trends Report‘. BizAcumen, 2009 
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The Pan-American Marine Biotechnology Association is one of three regional marine biotechnology 

associations that came into being in the mid to late 1990‘s, a few years after the creation of the Japanese Society 

for Marine Biotechnology and the first International Marine Biotechnology Conference in Tokyo in 1989.  

Following organizational meetings held during IMBC‘97 in Italy and Biotecnologia Habana ‘98, in Cuba, the 

first PAMBA Executive Committee was established in 1998, followed by the first Steering Committee meeting 

in Halifax, Nova Scotia, Canada in 1999.  

 

After a promising beginning that included Marine Biotechnology symposia in Chile, growth and development of 

PAMBA faltered due to internal organizational problems.  A new beginning was made in 2004 following a 

members‘ meeting at IMBC 2003 in Japan.  In the subsequent years PAMBA has grown steadily reaching 

approximately 150 members in 2010.  Today PAMBA is legally incorporated in the USA as a non-profit 

corporation.  It is governed by a Board of Directors elected from all countries with members, by the general 

membership.  The Board elects the Association‘s officers. 

 

PAMBA has an annual competition for its Marine Biotechnology Award of Excellence, which has been awarded 

four times.  The award consists of a printed citation in the form of an award certificate and $US 500. PAMBA 

also offers 2 small ($US 500) student awards. 

 

PAMBA‘s principal focus is on networking.  Members are encouraged to seek and give assistance to colleagues 

and to welcome students and colleagues to their laboratories.  PAMBA would like to do much more but as a 

member-based organization with limited resources, needs more members and more active members to achieve 

that goal. You don‘t need to be from the Americas to join PAMBA.  Everyone is welcome.  Join our family!! 
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KLEPTOPLASTY OF KOREAN SACOGLOSSAN MOLLUSKS 

 

Gwang Hoon Kim 
 

Department of Biology, Kongju National University, Kongju 314-701, Korea 

 

 

During feeding on algal cytoplasm, the sea slugs incorporate chloroplasts in their digestive cells through 

phagocytosis, and some species were reported to keep the chloroplasts photosynthetically active for several 

months. We collected 6 sacoglossans feeding on siphonous and siphonocladous green algae (Elysia ornata, E. 

atroviridis, E. nigrocapitata, Ercolania boodleae, Placida dendritica, Stiliger sp.) and 1 sacoglossan (Stiliger 

berghi) feeding on ceramiaceaen algae, and performed feeding experiments. Species of the genus Elysia were 

capable of photosynthesis and could tolerate prolonged periods of starvation from several weeks to over 4 

months. The effective quantum yield was measured using diving PAM over time course in relation with 

irradiation level. P. dendritica, E. boodleae, Stiliger sp., and S. berghi were not ―solar powered‖ and needed 

constant food consumption; the effective quantum yield was almost zero in the animals fed just 1 hour prior to 

measurements. The diet was restricted to a particular algal group, but some species could change from its 

primary diet to other algal food after prolonged starvation.  
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Protein tyrosine phosphatase 1B (PTP1B) plays an important role as a negative regulator in insulin signaling 

pathways. PTP1B is an effective target for the treatment of type 2 diabetes mellitus. Four bromophenol 

derivatives from red algae Rhodomela confervoides showed significant inhibitory activity against PTP1B as 

potential therapeutical agents for the treatment of type 2 diabetes mellitus. Intrigued by their astonishing activity, 

the other 101 bromophenol derivatives including 86 new compounds were isolated from marine algae and 187 

bromophenol derivatives including 105 new compounds were synthesized. The bioactivity screen results tested 

by colorimetric assay suggested that 12 bromophenol derivatives exhibited significant inhibition activity against 

PTP1B. the anti-hyperglycemic effects of those compounds on streptozotocin-induced diabetes (STZ-diabetes) 

in male Wistar rats fed with high fat diet were investigated. The STZ-diabetic rats treated with medium-dose and 

high-dose compound 1-4 showed remarked reductions on fasting blood glucose (FBG) as compared with the 

STZ-diatetic control. The results indicated that the in vivo anti-hyperglycemic activity of compounds can be 

partially attributed to the inhibitory actions against PTP1B of the bromophenol derivatives and that may be of 

clinical importance in improving the management of type 2 diabetes mellitus. 
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Bacteriochlorophylla (BChla)-based phototrophy cannot be ignored in understanding of carbon cycle in the 

ocean. However, the role of BChla relative to chlorophylla (Chla) along environmental gradients remains unclear. 

On the basis of the investigations in the Pacific, Indian Oceans and the China Seas, we show that the average 

contribution of BChla relative to Chla is higher in open-ocean compared with shelf environments, the estimated 

BChla-based phototrophy could reduce respiratory organic carbon consumption of 2.4% and 5.4% of the primary 

productions in the shelf and oceanic waters,respectively. This suggests that BChla-based phototrophy has an 

important role supplemental to Chla-based photosynthesis in the ocean‘s carbon cycle and would be critical for a 

marine region to be a sink or a source of atmospheric CO2. 

 

Keywords: AAPB; bacteriochlorophylla; biogeography; carbon; energy; phototrophy 
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Jiquan Zhang, Fuhua Li, Changjian Yang, Jianhai Xiang 
 

Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China 

 

 

Trehalose is an important disaccharide and plays a key role in many organisms under different stress conditions. 

Here, we present the trehalose-6-phosphate synthase gene (FcTPS) from Chinese shrimp, Fenneropenaeus 

chinensis. The full-length cDNA of FcTPS is 3281 bp including a poly A-tail of 20 bp, encoding a putative 

protein of 844 amino acids. The predicted protein contains of a glycol_transf_1 superfamily domain and a 

hydrolase superfamily domain. Genomic structure of FcTPS is composed of three exons with 192, 157 and 2912 

bp and two introns with 1057 and 568 bp. In the second intron, four different SSRs are found (Fig.1). 

Transcripts of FcTPS gene are constitutively expressed in various tissues, with higher levels in gill and 

lymphoid organ. Real-time PCR analysis revealed that FcTPS transcript was down-regulated significantly in 

response to the challenge of WSSV at 5 h post-injection and then came back to normal level at 37 h. These 

results provide some new information about the tissue ditribution, expression profiles and potential function of 

the trehalose-6-phosphate synthase in shrimp. 

 

 

 

 

 

 

 

 

 

Fig.1 Schematic representation of FcTPS gene structure 
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Penaeid shrimp, as an invertebrate, relies on the innate immunity to oppose the microbial invaders. Antimicrobial 

peptides (AMP) are an integral component of the innate immune system in most organisms and function as an 

early first line of defense against pathogens. Three classes of antimicrobial peptides, including Penaeidin, 

Crustin and anti-lipopolysaccharide factor (ALF) have already been identified in Penaeid shrimp. Although it 

was already shown that Rel/NF-κB transcription factors play key roles in regulating the AMP gene expression in 

Toll and Imd pathways in Drosophila melanogaster, the knowledge about the pathways to regulate the shrimp 

AMP gene expression is still limited. In the current study, a Relish homolog (FcRelish) and a Dorsal homolog 

(FcDorsal) were cloned from Chinese shrimp Fenneropenaeus chinensis. The full length cDNA of FcRelish 

consists of 2157 bp, including 1512 bp open reading frame, encoding 505 amino acids. The predicted molecular 

weight of FcRelish is 57 KD, and the theoretical PI is 7.00. The full length cDNA of FcDorsal consists of 1627 

bp, revealed a 1071 bp open reading frame encoding 357 aa. The predicted molecular weight (MW) of the 

deduced amino acid sequence of FcDorsal was around 40 kDa, and its theoretical pI was 8.85. Spatial expression 

profiles showed that both FcRelish and FcDorsal had the highest expression levels in the hemocytes and 

lymphoid organ. Both Vibrio and WSSV challenge to shrimp can affect the transcription profile of FcRelish and 

FcDorsal, but different expression profiles were obtained. The function of FcRelish and FcDorsal in regulating 

the transcription of AMPs were studied by RNA interference techniques, and the data showed that FcRelish and 

FcDorsal played important roles in regulating the transcription of AMP. In order to further learn the roles of 

NF--B in shrimp immune reaction, a SSH library between FcRelish silenced shrimp and normal shrimp were 

constructed, and the differentially expressed ESTs between forward and reverse SSH library were sequenced. 

The data can provide more information to understand the immune system of shrimp.  

 

Keywords: Nuclear factors, Antimicrobial peptides, immune reaction, Fenneropenaeus chinensis 
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Abstract: Zhikong scallop(Chlamys farreri Jones et Preston) is an economically important aquaculture species 

in China. Physical map is a crucial tool for genome sequencing, gene location, genetic improvement and 

selective breeding. In this study, a genome-wide, BAC-based physical map of the species was developed. A total 

of 81,408 clones from two scallop BAC libraries were fingerprinted use ABI 3130xl Genetic Analyzer, and 

63,701 (~7.2× genome coverage) fingerprints were validated and used in the final FPC assembly. The 

preliminary results showed a total of 2,773 contigs were assembled beginning with tolerance 4 and cutoff 

1×10
-12

, each contig contained an average of 42.2 clones with an average size of 530 kb, the combined size for 

all contigs was approximately 1.47 Gb. By PCR in BACs from same contigs, fluorescence in situ hybridization 

in chromosome and hybridization the BAC clones using Overgo probes from EST sequences, we evaluated and 

provided evidence for the high reliability of the contig assembly; and six genes involved in the innate immune 

system of mollusks were mapped on the contigs. The physial maps will serve as an important basis for further 

genomics and genetics research, and mapping of economically important genes and QTLs to BAC contigs, 

which will facilitate genetic improvement and selective breeding in scallop and other bivalves species.  
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Abstract：The exogenous plasmid pCAMBIA2301 was transformed into Isochrysis galbana by Electroporation. 

Parameters were determined, which affected the efficiency of transformation : collection method, growth phase 

of cells, electric field strength, electric pulse time and ice-bath time. The results indicated that the most effective 

transformation  could be obtained in logarithmic phase by setting the electric field strength 1.3 kV/cm, electric 

pulse time 5 ms and 0.2 cm cuvettes. The positive transformants were screened through culturing transformants 

in selective solid medium added G418. PCR analysis demonstrated that the nptⅡgene was integrated into the I. 

galbana genome. The results of fluorometric assay of GUS activity add to growing evidence that the GUS gene 

was successfully expressed in the positive transformants. This study has provided a foundation for gene function 

research in I. galbana. 
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