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Scientific Programme

MONDAY, DECEMBER 10, 2012

09:00-12:00 Registration
Location: Ground floor in the NITRA (02, Hung Vuosg).A in the map of Nha Trang

14:00-14:40 Opening Ceremony
Location: Conference hall, NHA NGHI78 (44, TRAN PHU).B in the map of Nha Trang

18:00-20:00 Welcome party

Location: Ground floor in the NITRA (02, Hung Vuosg).A in the map of Nha Trang

TUESDAY, DECEMBER 11, 2012

09:00-11:00 Session 1
Location: Conference hall, NHA NGHI78 (44, TRAN PHU)B in the map of Nha Trang

Structure and Biological Activity of Polysaccharsde
Chair: Nikolay Nifantiev

9:00 PL1 Tatyana Zvyagintseva

Bioactive brown algae polysaccharides: aspectsmblements and drugs creation
9:40 PL2 Anatoly Usov

Structural diversity of brown algal fucoidans
10:20 PL3 Svetlana Ermakova

Biological activities of fucoidans

11:00-11:20 Coffee break

11:20-13:00 Session 1 (continued)
Location: Conference hall, NHA NGHI T84, TRAN PHU).B in the map of Nha Trang

Structure and Biological Activity of Polysaccharsde
Chair: Anatoly Usov

11:20 PL4 Nadezhda Ustyuzhanina
Seaweed fucoidans — a platform for new drug disgove
12:00 OC1 Olesya Vishchuk
The fucoidans are biologically active polysacchesithduced apoptosis in cancer cells
12:20 OC2 Anna Kravchenko
Sulfated polysaccharides and phycobiliproteins frechalgaAhnfeltiopsis flabelliformis
(rhodophyta, phyllophoracea)
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12:40 OC3 Maxim Kokoulin
Structural study of the O-specific polysaccharident a marine bacteriunCobetia
pacificakKMM 3879

12:40-16:00 Lunch time

WEDNESDAY, DECEMBER 12, 2012

9:00-11:00 Session 2
Location: Conference hall, NHA NGHI T784, TRAN PHU).B in the map of Nha Trang

Biodegradation of Polysaccharides
Chair: William Helbert

9:00 PL5 Antonio Trincone
Biocatalytic processes using marine biocatalystses in point
9:40 OC7 Olga Senko
Immobilized biocatalyst for conversion of polysaatte-containing renewable sources
for industry
10:00 OCS5 llya Lyagin
Conversion of renewable resources into productahiedor chemical and fuel industries
10:20 OC6 Barindra Sana
Biofuels from marine microalgae and seaweed pobJsatides: prospects & challenges
10:40 OC15 Van-Tinh NguyerApoptosis induction of gliotoxin isolated from maeifungus
Aspergillussp. In human cervical cancer cell and human chondcosaa cellin vitro

11:00-11:20 Coffee break

11:20-13:00 Session 3
Location: Conference hall, NHA NGHI78 (44,TRAN PHU).B in the map of Nha Trang

Marine Enzyme Structure, Functionality Screeningd Regulation

Chair: Antonio Trincone

11:20 PL8 Trond &. Jgrgensen
Bioprospecting in the arctic; screening for bioaettompounds in cold adapted organisms
11:40 PL7 Nils Peder Willassen
Bioprospecting — hunting for novel marine enzymes
12:00 PL6 William Helbert
CRAZY Polysaccharides: sCReening of Active enZYmes collection of
polysaccharides having known and unknown structure
12:40 OC13 Alexander Zakharenkb,3$-D-glucanases of bivalves of the South China sea
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13:00-16:00 Lunch time

THURSDAY, DECEMBER 13, 2012

9:00-12:20 Session 3 (continued)
Location: Conference hall, NHA NGHI T784, TRAN PHU).B in the map of Nha Trang

Marine Enzyme Structure, Functionality Screening Regulation
Chair: Nils Peder Willassen

9:00 OC9 Shin-ichiro Suye
Purification and properties of alginate lyase frStenotrophomonas maltophilido.43
9:20 OCI10 Irina Bakunina
Marine bacteriai-N-acetylgalactosaminidase amdjalactosidase, modifying structure of
cell antigens
10:00 OC11 Maria Pesentseva
Features of passing transglycosylation and hydihgactions of polysaccharides
catalyzed by endo-1,8-D-glucanases from marine mollusks of Sea of JapahSouth
China Sea
10:20 OC12 Vasily Golotin
Optimization of a highly active recombinant alk&liphosphatas€mAP expression and
purification

10:40-11:00 Coffee break

11:00-12.00 Session 3 (continued)
Location: Conference hall, NHA NGHI T784, TRAN PHU).B in the map of Nha Trang
Marine Enzyme Structure, Functionality Screenind Regulation

Chair Trond @. Jagrgensen

11:00 OC8 Alexander Dreshchinskii
Distribution of transparent exopolymer particle=p{tin the world ocean

11:20 OC17_Alexandra Seytkaliev&alt resistant alkaline phosphatase from the edgsea
urchin Strongylocentrotus intermedius

11:40 OC4 Vo Thanh Trung
Research to produce ethanol from seaweed bio@las®phorasp.

12:00 OC16 Evgeny PislyagirPharmacokinetic properties of cucumariosige2Aietermined by
MALDI- TOF-MS and MALDI-IMS

12:00-16:00 Lunch time

16:00-17:30 Round table “Problems of the strucalueidation and biological activity
investigation of the seaweeds polysaccharides”
Location: Library of NITRAA in the map of Nha Trang
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FRIDAY, DECEMBER 14, 2012

Excursion on Monkey Island (free for participantsl @ccompanying person)

SATURDAY, DECEMBER 15, 2012

10:00-12:00 Poster Session
Location: Ground floor in the NITRA (02, Hung Vuosg).A in the map of Nha Trang

16:00-18:00 Round table “Structure and specifioitgnzymes”
Location: Library of NITRAA in the map of Nha Trang

SUNDAY, DECEMBER 16, 2012

09:00-17:00 Excursion on Vinperland (30 USD)
18:00-21:30 Farewell Party
Location: Ground floor in the NITRA (02, Hung Vuosg).A in the map of Nha Trang

MONDAY, DECEMBER 17, 2012

09:00-10:00 Closing ceremony of Symposium
Location: Conference hall, NHA NGHI T784, TRAN PHU)B in the map of Nha Trang
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PLENARY LECTURES
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PL1

BIOACTIVE BROWN ALGAE POLYSACCHARIDES: ASPECTS ORPLEMENTS AND
DRUGS DEVELOPMENT

Tatyana Zvyagintsey&vetlana Ermakova, Mikhail Kusaykin, Natalia Stteenko, Tatyana Imbs

G.B. Elyakov Pacific Institute of Bioorganic CheinisFEB RAS
159, 100-let Vladivostoku, 690022, Russia
zvyag@piboc.dvo.ru
Fax: +7(423)2 310705

Brown seaweeds synthesize unique bioactive polysaittes: laminarans, alginic acids and
fucoidans. A wide range of biological activitiesshiaeen attributed to fucoidans. It was shown
now that there are a great variety of structureiobidans. However, their role with respect to
structure-activity relationship is still under déha

Points of our peculiar interest are anticoagulationmunomodulatory and antitumor
activities of fucoidans, relation structure-acyvénd possibilities of standardization of structure
and biological activity of brown algae polysacchas for creating of supplements and medicine
on their base.

In recent years we focused on development of methofl processing seaweeds,
establishment of structure of polysaccharides, ety and chemical modifications of native
algae polysaccharides. To standard preparationstugied influence of life cycle stage and
environmental factors of brown seaweeds on contemt structural characteristics of
polysaccharides and revealed that seaweed reproglgtatus is determinant.

As results we have the rich collections of algalysaxcharides to investigate relationship
of algae polysaccharides structure-bioactivityeti cultures and animal models. For example we
showed that the antithrombin activity of fucoidamactions depends on the monosaccharide
relation Man/Fuc and Gal/Fuc. Fucoidans with smaltpiantity of xylose have more
anticoagulant activity and are the most perspecfive creation on their basis of new
anticoagulants - medical products. Also we dematetrimportance of sulfate/acetyl groups for
the immunostimulatory activity of fucoidans: partr@moval of sulfate and/or acetate groups
from native fucoidan decreases the activity.

The investigations are necessary for functional dfosupplements and medicine
development.

1% Symposium on Marine Enzymes and Polysaccharides 9



PL2

STRUCTURAL DIVERSITY OF BROWN ALGAL FUCOIDANS

Anatoly Usov

N.D. Zelinsky Institute of Organic Chemistry, Rasshcademy of Sciences, Leninskii Prospect
47, 119991 Moscow, Russia
usov@ioc.acu

Sulfated polysaccharides of brown algae (fucoidansknown as biopolymers having several
promising biological activities (anticoagulant, itwnhor, antiviral, antiinflammation, etc.).
Depending on the algal species, some fucoidans masg linear backbones built up efL-
fucopyranose residues with-13 or alternating 4>3,1—4 linkages. These backbones are usually
substituted by numerous sulfate, acetate and \@moanosaccharide residues, giving rise to
extremely complex heterogeneous mixtures of moésculln addition, crude fucoidan
preparations may contain polysaccharide comporembsolutely different structures, as it was
shown for sulfated polysaccharide extracts obtaidemnm Kjellmaniella crassifolia and
Saccharina latissimaThe algae belonging to the family Sargassaceam $e be the sources of
especially complex polysaccharides, a good examm@es fucoidans fromSargassum
stenophyllumand Hizikia fusiforme Chemical methods of structural analysis, as aslNMR
spectroscopy of native fucoidans give only paitiébrmation on their structures. As the result,
the relationships between structure and biologicibn of fucoidans are not clearly established.

Application of high-performance anion-exchange omtography makes it possible to isolate
polysaccharide fractions suitable for investigatioh chemical structure. Several specific
procedures of structural analysis, such as mildiléeEson methods and partial degradation by
bacterial enzymes giving rise to sulfated oligobacice fragments, are needed for successful
elucidation of fucoidan structures. Several veriernesting and unusual polysaccharides were
described recently in the species belonging tg#meraFucus, Saccharina, Undaria, Chordaria,
Analipus etc. According to the present knowledge, evescis of brown algae seems to have
its own unique composition of a mixture of sulfapedysaccharides.

1% Symposium on Marine Enzymes and Polysaccharides 10



PL3
BIOLOGICAL ACTIVITIES OF FUCOIDANS

Svetlana Ermakova
G.B. Elyakov Pacific Institute of Bioorganic CheinisFEB RAS
159, 100-let Vladivostoky, 690022, Russia
swetlana_e@mail.ru

Various species of marine algae occur in the ocmmy, are classified into three divisions:
Rhodophyta (red algae), Phaeophyta (brown algad)Chlorophyta (green algae). Fucoidans are
sulfated polysaccharides found widely in the cdllgvof brown seaweed$hey were identified in
the first half of the last century by Kylitin recent years, different brown algae were anaye
content of sulfated polysaccharides. Fucoidanady heterogeneous in both monosaccharide
composition and molecular structure. They all casgpa family of heteromolecules based on L-
fucose, D-galactose, D-xylose, D-glucuronic acr ®-mannose. The amount of fucoidans in a
brown alga varies by species of seaweed, placeaztibn, developing stage and harvesting
season. Published research on fucoidans increlassslfold between 2000 and 2010.

They have been extensively investigated for theircaagulant and antitrombotic activity.
The subjects of investigations are antivirus, anir and immunomodulatory activities. Lots of
studies show that fucoidan presents significanbaigiant activity in experiments vitro. It can
also remarkably reduce blood lipids.

Anticomplementary and anti-inflammatory activitiage also attractive for studyin@he
intensity of biological activities of fucoidan vasd with species, molecular weight, compositionycitire
and the route of administration.

This presentation discusses the role of fucoidarnisase bioactivities and includes several aspects.

1% Symposium on Marine Enzymes and Polysaccharides 11



PL4
SEAWEED FUCOIDANS — A PLATFORM FOR NEW DRUGS DISCERY

N.E. Nifantiev! N.E. UstyuzhanindN.A. Ushakové, M.E. Preobrazhenskayayl.l. Bilan? A.l.
Usov? D.O. Croci? A. Cumashr, A. Piccoli® L. Totani® A.A. GracheV* G.E. Morozevicf, A.E.
Berman? C.J. SandersohM. Kelly,” P. Di Gregorid® C. RossF, N. Tinari’ S. lacobell’ G.A.
Rabinovich? A.S. ShashkoV,A.G. Gerbst

Laboratories of Glycoconjugate Chemistripjant Polysaccharidésand NMR Spectroscopy.D. Zelinsky Institute
of Organic Chemistry, Russian Academy of SciefMescow, Russia, nen@ioc.ac.ru
2V/.N. Orekhovich Research Institute of BiomedicaBistry, Russian Academy of Medical Sciences, Mgsco
Russia
“Laboratorio de Inmunopatologia, Instituto de Biolay Medicina Experimental (IBYME), Consejo Naaicahe
Investigaciones Cientificas y Técnicas (CONICEDgpartamento de Quimica Biolégica, Facultad de Cias
Exactas y Naturales, Universidad de Buenos Airasj&l de Buenos Aires C1428, Argentina.

® Department of Oncology and Neurosciences, Unityei D’Annunzio Medical School & Foundation, 66013
Chieti, ltaly

® Consorzio Mario Negri Sud, Laboratory of VascuBiology and Pharmacology, Santa Maria Imbaro, Chiet
66030, Italy

"Scottish Association for Marine Sciences, ObanyWr§cotland, PA37 1QA, UK
8 S.S. Annunziata Hospital, University G. D'Annungichool of Medicine, 66100 Chieti, Italy

Natural polysaccharides fucoidans were found inyregecies of brown seaweeds and in
some echinoderms. Fucoidans represent an intrigulags of fucose-enriched sulfated
polysaccharides found in the extracellular matrixomwn algae. These polysaccharides have
been tested in a vast array of experimental modélswing anti-coagulant, anti-tumor,
immunomodulatory, anti-inflammatory, and anti-coempkent properties. Detailed chemical
structures of fucoidans depend primarily on thealagpecies used as source of polysaccharides.
However, even a sulfated polysaccharide isolatech fa given species of brown algae may be a
mixture of structurally different polymers. Thusy spite of increasing efforts, the structure-
activity relationship of fucoidans is still an usodved issue.

Fucoidans often consist from selectively O-sulfatet-fucopyranose residues linked
through (3-2)-, (1-3)- and (3»4)-linkages with the presence of branched poinés thakes
difficult their detail structural characterizatioAt the same time these biopolymers exhibit very
interesting profile of biological activity. Receptlive have investigated the anti-inflammatory,
anti-coagulant, anti-angiogenic, and anti-adhesiotvities of nine different fucoidans isolated
from Laminaria saccharina(renamed asSaccharina latissima L. digitatas Cladosiphon
okamuranus, Fucus evanescems vesiculosus, F. serratud-. distichus F. spiralis and
Ascophyllumnodosumas pool samples. We found that the different f@efiof biological
activities exhibited by these polysaccharides ddpem variations of their structural features.
Interestingly, among the most active compoundsistlidhose extracted fron saccharinahave
been characterized by their prominent anti-angimgand anti-coagulant activitigs vitro as
well as their ability to block selectin-mediatedammationin vivo.

Particularly, they may effectively inhibit microlbiand viral adhesion to host cells,
angiogenesis development, P- and L-selectin matliafammation, blood coagulation and some
other biological processes. It should be notedtti@structure of fucoidans differ absolutely from
human ligands involved in the development of abbsed diseases and processes, thus the
pharmacophore fucoidan fragments are the effiarimetics of these human ligands and thus
can be considered as potential drugs.

To assess structures of pharmacophore fucoidagméats we conduct systematic
synthesis of corresponding short and long chairalinand branched selectively and per-O-
sulfated oligofucosides and study their NMR andfoonational characteristics and biological
properties. Obtained results will be summarizethis lecture.

1% Symposium on Marine Enzymes and Polysaccharides 12



PL5

BIOCATALYTIC PROCESSES USING MARINE BIOCATALYSTS: &SES IN POINT

Antonio Trincone
Istituto di Chimica Biomolecolare C.N.R., Via Carkjegrei 34, 80072 Pozzuoli, Napoli, Italy
antonio.trincone@icb.cnr.it

The adaptation of marine organisms to a wide rasfgenvironmental conditions in the
specific environment (temperature, salinity, tideessure, radiation, light, etc.) has made them
an enormous reservoir of interesting biological enat for both basic research and
biotechnological improvements. This evolutionaighriess and the knowledge of enzyme action
including the comprehension of interactive effeofsthe environmental factors are of key
importance to exploit marine biocatalyst’s potentia

POTENTIAL OF MARINE ENVIRONMENT FOR NEW BIOCATALYSTS

e " Sy ic ——s- - Sk
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scheme 1. Schematic representation of the potential of Marine Srviranment in biocatalysis

On the top of that a marine enzyme may carry naremical and stereochemical
properties, thus biocatalytically oriented studigssting of suitable substrates, appropriate
checking of reaction conditions, study of stereocical asset of catalysis) should be performed
to appropriately reveal this “chemical biodiverSiyhich increases interest for these enzymes.

In this presentation, cases in point will be degicfor a comparison of enzymes from
terrestrial and marine environments. Each case sedscted for its importance related to
biocatalysis, showing practical details to value ttoncept of potential usefulness of marine
enzymes for organic chemists.

From this analysis a foresight regarding the sffatpotential of marine habitat is clear.
Sustainability of collection methods and availdapilof commercial fresh organisms are two
important aspects, also in relation to internatiqgraicy on biodiversity. As early as scientific
interest arise possibly the way to access usetdabalysts should avoid destructive large-scale
collections of marine biomass, then recombinantcdtimlysts could be desirable and their
preparation should be possible after gene ideatiba.
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PL6

CRAZY Polysaccharides: sCReening of Active enZYmies collection of polysaccharides
having known and unknown structure

William Helbert

! CERMAV-CNRS, Grenoble, France
helbert@sb-roscoff.fr

Polysaccharides are the most abundant and thedivesse renewable polymers found on
land and in oceans. Except polysaccharides useéiidraally in food and non-food industries, the
structure and the functionality of most of them anknown and unexplored. Structural analyses
of complex polysaccharides benefit strongly frone tise of polysaccharides depolymerising
enzymes: glycoside hydrolases (GH) and polysacdbddyases (PL).

Aiming at crossing the chemical diversity of tetrizé and marine polysaccharides with
the biological diversity of bacteria as source @wnGH and PL, we have designed and
implemented a medium throughput screening strateglysaccharides having known and
unknown structure. The detection of active enzymeschieved by colorimetric method and by
mass spectrometry using protocol allowing detectibanionic and neutral oligosaccharides [1,
2]. In parallel, a collection of more than 150 pmagcharides substrates was collected. This
includes polysaccharides extracted from land pjJantxine macroalgae (red, brown and green)
and, land and marine bacteria.

The screening was successfully applied to complextdial extracts allowing
highlighting different profiles of GH or PL produmh according to culture conditions (i.e.
induction by polysaccharides). As examples, thegamson of predicted enzyme activities from
the sequenced genomeRdeudalteromonas atlanticaith the experimentally detected activities
or the screening of the microbiome Aplysia sp.allows us evidencing new polysaccharides
degrading enzymes [3].

The screening program involved a consortium of Ehmetaboratories interested in
understanding polysaccharides/protein interactioesolving the structure of complex
polysaccharides as well as ascribing function dafwe GH and PL (INRA: M. Lahaye, D.
Ropartz; IFREMER: C. Boisset, CNRS: R. Daniel; CEMAF. Sassi, CNRS: B. Henrissat, G.
Michel)

1. M. Fer, A. Préchoux, J.-F. Sassi, M. LahayeB@isset, P. Nyvall-Collén, W. Helbet. Microbiol.
Meth 2012, in press

2. D. Ropartz, P.-E. Bodet, C. Przybylski, M. FerGonnet, R. Daniel, D. Bertrand, W. Helbert,R#pid
Communications in Mass Spectrome2f11, 25, 2059-2070

3. P. Nyvall Collén, J.-F. Sassi, H. Rogniaux, Harfding, and W. Helberd. Biol. Chem2011, 286,
42063- 42071
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PL7

BIOPROSPECTING — HUNTING FOR NOVEL MARINE ENZYMES

Nils Peder Willassen
Department of Chemistry, University of Tromsg, Nayrw
nils-peder.willassen@uit.no

Microorganisms have evolved and accumulated rerb&kphysiological and functional
heterogeneity and are believed donstitute the major reserve for genetic diversity earth.
Current methods of cultivation reveal less than T%he microbial diversity. This hidden genetic
diversity contains a vast array of novel biocatmy¢enzymes), metabolic pathways and
secondary metabolites, which could potentially beful to many biotechnology applications, and
lead to e.g. development of new antimicrobial amticancer drugdJsing metagenomics, namely
to recover genetic material directly from enviromta samples, this biogenetic diversification
can be accessed in a cultivation independent apprédtéowever, despite the contributions from
metagenomics technologies consequent upon thewaiscof novel enzymes, the new field
requires major improvements. In this presentatare will compare function-based screening,
functional metagenome screening and sequence-lmastdienome data mining, discussing the
advantages and limitations of the methods, and th@se methods can be combined with other
omics technologies to increase the output.

1% Symposium on Marine Enzymes and Polysaccharides 15



PL8

BIOPROSPECTING IN THE ARCTIC; SCREENING FOR BIOAGH COMPOUNDS IN
COLD ADAPTED ORGANISMS

Trond @. Jgrgensen

University of Tromsg, Norway
trond.jorgensen@uit.no

As a marine environment, the high Arctic is unpatatl with respect to combination of
temperature and light regimes. This implies an @ah of a variety of organisms with unique
physiological and biochemical adaptations and aittorrespondingly good prospect for finding
novel bioactives and lead compounds. The MabCeteggiates various disciplines and
partnerships of academics at the University of T88n(UiT) and experts at SMEs, acting in a
consortium. Thus the center covers the pipelinenfoology of marine resources/species through
screening and characterization / optimization afabtive molecules to commercialization of
drugs, biotech and nutraceutical products.

The resources to be focused are marine bactenadstad on the surface of the ice pack or
deep water sediments, various marine biota andnenamicroalgae sampled under different
blooming conditions, in addition to a huge variefybenthic invertebrates found in the Arctic
seas. The national marine biobank, Marbank, isrorgag the sampling and produce extracts to
the “high-through-put” screening platform, Marbio.

Compounds and molecules active against bactenauucells and inflammation as well as
immuno stimulants, anti-oxidants and various enzyraed inhibitors are further isolated and
characterized by their structure and eventuallynoiped (homologs) when synthesized. All the
technological platforms involved are state-of-tleeguipped for the tasks and targets running in
the MabCent operation.

The four commercial MabCent partners are actingniR&D synergy although at different
levels and areas (pharmaceuticals, nutraceuticedgarch tools etc.). Through their interaction
with the interdisciplinary expertise at UiT and demic partners, the MabCent initiative intend to
nurse research and innovation and setting standardg$uture marinebased discovery and
development within the field of marine bioprospegtbiotechnology in Norway.
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THE FUCOIDANS ARE BIOLOGICALLY ACTIVE POLYSACCHARIES INDUCED
APOPTOSIS IN CANCER CELLS

Olesya Vishchuk

G.B. Elyakov Pacific Institute of Bioorganic ChetnisFar Eastern Branch, Russian Academy of
Sciences
159, prospekt 100-Let Vladivostoku, 690022 VladolgsRussia
vishchuk@mail.ru

Cancer is known to be the leading cause of deadtamomically developed countries and
the second leading cause of death in developingtdes [1]. Chemotherapy is one of the most
frequently used therapeutic modalities for the ttresnt of cancer, but it does not achieve a
satisfactory result, because of high toxicity artt effects of drugs. Novel approach for cancer
therapy is the induction of apoptosis (programmelll @eath), which has been assumed to be
critical for cancer prevention.

Among marine organisms, brown algae are rich sacuroé structurally diverse
polysaccharides with various biological activitid$ere is accumulating evidence to support the
proposal that the use of fucoidans as a suppleprexides protection against various cancers [2].
In vivo studies performed using mouse xenograft @edave demonstrated that fucoidans
suppresses tumor growth of A20-derived lymphoma [Bhibits metastasis of Lewis lung
adenocarcinoma, and has anti-angiogenesis actygeynst Lewis lung adenocarcinoma and B16
melanoma [4, 5]. In vitro, several mechanisms hawen postulated to underlie the anticancer
activity of fucoidan, including induction of apogie in cells derived from human lymphoma,
colon carcinoma, breast carcinoma, and hepatomam@veéntion of angiogenesis and invasion in
fibrosarcoma cells [6, 7]. However, the moleculagcimanisms involved in the anticancer action
of fucoidan are complex, and the targets and mtdecnechanisms by which it initiates death of
cancer cells are incompletely understood.

In the present study we investigated the anti-turactivity, including induction of
apoptosis by the fucoidans from brown algae of $lea of Japan, the Sea of Okhotsk and the
South China Sea, elucidated molecular mechanisrfuadidans action and determined their
structural-activity relationship.

The work was supported RFBR grafat12-04-00669.

[1] Jemal A., Bray F., Center M.M., Ferlay J., WardEayman D. Global cancer statistics / CA Canc€lid. -
2011. - 61. 2. - 69-90.

[2] Khotimchenko U.S. Antitumor properties of nonstammblysaccharides: fucoidans and chitosans // Marine
Biology (Russia). - 2010. - 36. 5. - 319-328.

[8] Maruyama H., Tamauchi H., lizuka M., Nakano T. Tiaée of NK cells in antitumor activity of dietary
fucoidan from Undaria pinnatifida sporophylls (Mékd // Planta Med. - 2006. - 72. 15. - 1415-1417.

[4] Alekseyenko T.V., Zhanayeva S.Y., Venediktova A.Eyyagintseva T.N., Kuznetsova T.A., Besednova
N.N., Korolenko T.A. Antitumor and antimetastatictigity of fucoidan, a sulfated polysaccharide &et
from the Okhotsk Sea Fucus evanescens brown aBidl FExp Biol Med. - 2007. - 143. 6. - 730-732.

[5] Koyanagi S., Tanigawa N., Nakagawa H., Soeda $méio H. Oversulfation of fucoidan enhances its-ant
angiogenic and antitumor activities // Biochemighhrmacology. - 2003. - 65. 2. - 173-179.

[6] Hyun J.H., Kim S.C., Kang J.I., Kim M.K., Boo H.Kwon J.M., Koh Y.S., Hyun J.W., Park D.B., Yoo E.S
Kang H.K. Apoptosis inducing activity of fucoidan HCT-15 colon carcinoma cells // Biol Pharm Bull.
2009. - 32. 10. - 1760-1764.

[7] Yamasaki-Miyamoto Y., Yamasaki M., Tachibana H.,méa K. Fucoidan induces apoptosis through
activation of caspase-8 on human breast cancer WMEé#lls // J Agric Food Chem. - 2009. — Vol. 5%,18. —

P. 8677-8682.
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SULFATED POLYSACCHARIDES AND PHYCOBILIPROTEINS FRORED ALGA
AHNFELTIOPSIS FLABELLIFORMIGRHODOPHYTA, PHYLLOPHORACEA)

A.O. Kravchenkd, I.M. Yakovlevd, I.M. Yermak
'G.B. Elyakov Pacific Institute of Bioorganic Chemjg-ar-Eastern Branch of Russian Academy
of Sciences, 690022, Russia, Vladivostok, Progi#ttet Vladivostoku, 159
2 A.V. Zhirmunsky Institute of Marine Biology Far-E&sanch of Russian Academy of Sciences,
690041, Russia, Vladivostok, Palchevskogo, 17
* kravchenko_25.89@mail.ru

Red algae are a source of many biologically addiviestances, which are unique in their
structure and physico-chemical properties. Theee @rycobiliproteins (PBPs) (phycoerythrin
(PE), phycocyanin (PC), allophycocyanin (APC)), ethipossess bright color and intensive
fluorescence through which they are used in flumese immunoassay and in cosmetic and food
industries as natural dyes. The main componentsd$eaweedssulfated polysaccharides (agar
and carrageenan) possess the properties to forooudssolutions and strong gels, which
determine their wide practical application. Red aald. flabelliformis forming extensive
population in Russian Far Eastern Seas can be gotntial source of sulfated polysaccharides
and PBPs therefore it's investigation is actuale Tifluence of water temperature, salinity and
photosynthetic active radiation (PAR) on seasortenges of polysaccharide and pigment
compositions from this alga was investigated. Seawepresented by carposporophyte were
collected in February-September and November-Deee@@09 in Amursky Bay (Sea of Japan)
at 2 m depth. In addition, comprehensive analydisPBPs and polysaccharides from
flabelliformis collected in July 2012 in Troitsa Bay, Cape of Agela (cystocarps) and in
Risovaya Bay (sterile form) was carried out.

According to the results of analysis, the higheistand PC yields were observed in June
and APC - in May while the lowest PBPs amounts wecerded in the second half of the April
and in July-September, that is likely to concerthvimcreased irradiance in that period. Amount
of isolated polysaccharides varied from 5,9 to 2667 during the whole year. Maximal
polysaccharide yields were found in February andddwber-December under decreased water
temperature and PAR and minimal — in SeptemberigAificant negative correlation between
PAR and PBPs and polysaccharide contents was isbiathl In addition, a significant negative
correlation between the polysaccharide content water temperature was found. The major
monosaccharides of polysaccharides were galactas@&,8-anhydrogalactose. Galactose content
was rather high during the research period whike highest 3,6-anhydrogalactose amount was
registered in June. No environmental factors infaezl on the contents of these monosaccharides
were observed. The highest amounts of sulfate graupolysaccharide were observed in April-
May and July-August at a high PAR level.

PBPs fromA. flabelliformiswith cystocarps were extracted with 0,1 M phosgplmatffer (method

1) and 1,5 % sodium nitrate (method 2), but thosmfsterile alga — 1,5 % sodium nitrate. After
isolation of pigments polysaccharides were seqaliytextracted with hot water three times.
According to the results of analysis, all PBPs eat# from algal samples collected in July 2012
were significantly lower than that harvested inyR009 irrespective of algal life cycle. Probably,
observed discrepancies were connected with algaktgr conditions. It should be noted that
PBPs extraction with sodium nitrate doubled PE dyias compared with phosphate buffer
irrespective of life cycle. However, contents of &kl PC isolated from alga with cystocarps by
method 2 were higher than those from sterile sedsveRolysaccharide yields after pigments
isolation were higher in 2 times than that withpotvious PBPs extraction. This phenomenon
can be connected with supplementary cell wall desbn during pretreatment with buffer
solution. Polysaccharides content frémflabelliformisharvested in 2009 without previous PBPs
extraction was lower in 2 times than in 2012.

1% Symposium on Marine Enzymes and Polysaccharides 19



OC:

STRUCTURAL STUDY OF THE O-SPECIFIC POLYSACCHARIDEROM A MARINE
BACTERIUM COBETIA PACIFICAKMM 3879

M.S. Kokoulirt, N.A. Komandrova, A.l. Kalinovskiy, S.V. Tomshich.A. Romanenko

G.B. Elyakov Pacific Institute of Bioorganic ChetrnysFar Eastern Branch of the Russian
Academy of Sciences, Vladivostok, Russian Fedaratio
maxchem@mail.ru

Strain KMM 3879 was isolated from a sandy sadiment sample codeftenm the Sea of
Japan seashore, Russia, and classifieCabetia pacifica sp. nov[1].

The O-polysaccharide @@. pacifica(OPS) was obtained by mild acid degradation of the
lipopolysaccharide (LPS), isolated from wet baetlecells by the phenol-water procedure. The
OPS was studied by sugar analysis and NMR speopys&GLC and GLC-mass spectrometry
analysis of the acetylated alditols after hydraysind acetylated methyl glycosides after
methanolysis of the OPS revealed resiudes of rhaen(f®ha), glucose (Glc), galactose (Gal) and
glycerol (Gro).*H and**C-NMR spectra showednter alia, signals for three anomeric carbons
and signals of methyl groups of 6-deoxy sugar arac€yl groups>'P spectra showed signal
charactaristic for phosphodiester linkage. Rhamrersé glucose were found to lelinked,
galactose was found to elinked. *H-NMR spectrum was interpreted using 2D homonuclear
COSY and TOCSY experiments. With thé-NMR spectrum assigned, tH&C-NMR spectrum
was interpreted using 2D heteronucléat, *C HSQC experiment. Linkage and sequence
analysis of the polysaccharide was performed usig§*H ,*H NOESYH, **C HMBC and'H,
3P HMBC experiment. The presence of sulfate grouas determined by turbidimetric method
and confirmed by method of IR spectroscopy. Thessaf attachment of the sulfate groups, O-
acetyl groups and the absolute configurations afissaccharides were established on the basis of
the values of chemical shifts and andp-effects of the"C glycosylation. Thus, based on all our
data obtained, we suggest the following structuoe fepeating unit of the O-specific
polysaccharide:

—6)-0-D-GIc20Ac40AC3R-(+2)- a-L-Rha-(1—1)-Gro-3-P-(G~
4
T
1

B-D-Gal3R
Where R is -SeH

An anomeric phosphodiester linkage is found in mgliygopolymers of the outer memrane
in gram-negative bacteria (LPS and capsular pobysaades) [2]. The OPS fro@. pacificais
distinguished by the presence of sulfate groupsciwhave been previously found in nature only
in a few bacterial glycopolymers. In addition, teenultaneous presence of sulfate and a
phosphate groups was found in the first time.

This work was supported by the Russian FoundatioB#sic Research (grant No. 12-04-32270
MOJI_a).
Literature
1.Romanenko L.A., Tanaka N., Svetashev V.I., FalsdntEJ. Syst. Evol. MicrobioR012, in press.
2. Nikolaev A.V., Botvinko 1.V., Ross A.Larb. Res 2007, 342, 297-344.
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RESEARCH TO PRODUCE ETHANOL FROM SEAWEED BIOMAS3adophorasp

Vo Thanh Trung’, Bui Minh Ly", Le Nhu Had, Nguyen Thanh Harg

Nhatrang Institute of Technology Reasearch and idapbn, Nha Trang, Viet Nam
“Ha Ngi University of Science and Technology, Ha No&t¥Wam
*Thanhtrung2612@yahoo.com

Biomass seawee@ladophora sp.(BSC) includedCladphora socialis C. flexuosa, C.
crupila which was hydrolyzed in dilute sulfuric acid andzgmatic hydrolysis of cellulase. BSC
was treated by dilute sulfuric acid at concentratd 0; 0.5%; 1%; 2%; 3%; 4%; 5%; 6%(v/Vv) (Vv:
volume) in autoclave respectively at 221at time 20, 40 and 60 minute, with the rate betwe
seaweed and solution acid of 1/10(w/v) (w: weigl). order hand, BSC was pretreated in dilute
sulfuric acid at 0,5%(v/v) at 13€ at time 20, after it was treat at concentrati@ng.2; 0.4; 0.6;
0.8; 1 ml/g with the enzymatic hydrolysis consistéaellulase in control (50°C, pH 5.0, 24h).

The results showed that, total carbohydrate costefttwo methods is the same, but
Carbohydrate content was varied by treatment tiffeeat. Rates of acid 4%; 5%, 6% (v/v) and
0,8;1 ml/g have high Carbohydrate content withie tange of 42.38 — 48.51mg/ml. 400ml of
hydrolysis solution was fermented Baccharomyces cerevisiae30°C for 72 h.

After fermentation, 5% ethanol solution was ideatlf for the first 100 ml evaporate
solution. BSC is easily hydrolyzed and fermenteldaeol, it shows excellent prospects as a
potential feedstock for the production of bioetHano
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CONVERSION OF RENEWABLE RESOURCES INTO PRODUCTS WBEE FOR
CHEMICAL AND FUEL INDUSTRIES

.V. Lyagin**", O.V. Senkd? A.B. Nikolskayd, F.T. Mamedova N.A Stepano¥?

Tran Dinh Tod?, Do TrungSy*, E.N. Efremenkbd?

IN.M. Emanuel Institute of Biochemical physics, RM&scow, Russia
*The M.V. Lomonosov Moscow State University, Mosc@ussia
3Institute of chemistry, VAST, Hanoi, Vet Nam
“lyagin@mail.ru

Conversion of renewable sources (parts of mariregdtophic microorganism’s biomass)
into various products for chemical and fuel indiestr(organic acids, solvents, hydrogen,
methane) under action of bacterial, yeast and 8laiwus fungus cells was demonstrated in with
work.

The effectiveness of different pretreatment methotigphototrophic microorganism'’s
biomass (thermolysis, acid hydrolysis, hydrolysig bnzymatic complexes secreted by
filamentous fungi) for conversion of raw material® target products was revealed.

The use of immobilized cells of producers (bacteyi@ast and filamentous fungi) as
compared to the free cells of the same microorgamigppeared to be preferred in the
investigated processes owing to increased tolerahdenmobilized cells to various negative
factors accompanying cell cultivation with variossurces of raw materials as substrates. The
possibility of the organization of semi-continuqu®cesses using immobilized biocatalysts was
established. A comparative analysis of the chanatites process producing same target products
from a variety of renewable raw materials with siaene immobilized biocatalysts was realised.
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BIOFUELS FROM MARINE MICROALGAE AND SEAWEED POLYSACHARIDES:
PROSPECTS & CHALLENGES
Barindra Sana
Nanyang Technological University, Singapore
barindrasana@yahoo.com

High carbon foot-print of fossil fuels and theimdhishing reserve are major concern in
recent years. Several renewable resources are beidgpd as feasible alternatives and biofuel
shows vast potential. Plant derived feed-stocks ramst widely used for current biofuel
production. However, plant derived raw materialsymat be sustainable because energy crops
compete with food crops for land and other resaui@ed, deforestation for profitable energy
crops production has negative environmental impgdtsAlgal oils could be used for biodiesel
production whereas seaweed polysaccharides aratbtieedstock for bioethanol fermentation.
Biofuels from marine microalgae and seaweed biomag substitute plant-derived biofuels but
several challenges need to be overcome beforeléinge scale production at competitive price.

Large amount of phycocolloids such as alginater apd carrageenan are produced by
seaweeds [2]. Thewre high molecular weight polysaccharides maindynposed of simple
sugars, which are potentially fermentabEthanol production from seaweed biomass is a
multistep procedure that includes polysaccharid&i®n from seaweed biomass, hydrolysis of
polysaccharide to simple fermentable sugar andnetharoduction by microbial fermentation.
Isolation of several polysaccharides and their blydis are streamlined from different seaweeds
but these processes are energy consuming, neeld ¢tzmical treatments and the production
cost is higher than conventional biofuels [3]. Seaw biomass contains high concentration of
salts that needs to be removed for developmentpyreatic hydrolysis and easy fermentation
process. Long-term sustainability of large-scal@sed biofuel production may is questionable
due to potential depletion of marine ecosystem. tkkse problems need to be carefully
addressed. In addition, improved polysaccharidedyston by genetic modification and
screening of efficient strain may increase grosslpctivity of seaweed biofuel.

Algal cells accumulate oil that can be potentialsed for biodiesel production [4]. The
idea of biofuel production from photosynthetic noi@arganism is relatively new but attracts
significant attention due to less land requiremeltany marine algae were reported to grow at
relatively low light intensity, in presence of "abr organic solvents that may be an added
advantage. Some natural marine algae were studidaidfuel production but productivity is the
major concern due to their slow growth rate and tavbiomass ratio [5]. Large scale production
is also complicated for their light-dependent gtowthich need large surface area for harvesting
the sunlight. Competitiveness of algal biofuel ist yquestionable but there is room for
development. Productivity of algal biofuel could bereased by enhancing microbial growth
rate, by diverting nutrients towards oil production by developing more efficient industrial
processes. Metabolic pathway can be engineere@Xtacellular secretion of oil in culture
media, it can bypass complicated oil extractiorntégue. Algal biofuels may emerge as fuel of
future only after enhancement of productivity amegdelopment of easy industrial processes.

Literature
1. Hill, J.; Nelson, E.; Tilman, D.; Polasky, Siffany, D. Proc. Natl. Acad. Sci. US2006, 103,11206-11210.
2. Kreisberg, JNature Biotechnol2012, 30,251.
3. Wargacki, A.Jet. al. Science2012, 335, 308-313.
4. Scott, S.A. et. aCurr. Opin. Biotechnol2010, 21,277—-286
5. Matsunaga, T.; Matsumoto, M.; Maeda, Y.; Sugigahh.; Sato, R.; Tanaka, Biotechnol. Lett2009, 31,1367-
1372.
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IMMOBILIZED BIOCATALYST FOR CONVERSION OF POLYSACCHRIDE-
CONTAINING RENEWABLE SOURCES FOR INDUSTRY

0.V. Senkd , N.A. Stepanol; L.V. Lyagirt, E.N. Efremenkb

IN.M. Emanuel Institute of Biochemical physics, RM&scow, Russia
*bochik81l@mail.ru

Immobilization is a powerful factor stabilizing mabial cells and increasing the
efficiency of their functional activity in variousiotechnological processes. Development of long
functioning immobilized biocatalysts based on cellsyarious microorganisms (bacteria, yeasts,
filamentous fungi) made it possible to increase twerall productivity of the process of
conversion of renewable raw materials, togetheh wathnological simplification of production
processes of important metabolites.

Several approaches to production of immobilizedm®rof producers of various
commercially important products useful for indusivgre developed. At the same time different
sources of renewable raw materials (polysacchadlggototrophic microorganism’s biomass)
and plant biomass were used as the main substfatesultivation of cells of various
microorganisms. A comparative analysis of the attarstics of free and immobilized cells was
carried out.

It was shown that developed immobilized biocatalybased on cells of different
microorganisms could be used for conversion of lissncomponents of marine phototrophic
microorganisms with high efficiency to a wide speot of target products (organic solvents,
organic acids, hydrogen, methane), and also caamppked to obtain of hydrolytic enzymes in
media with various polysaccharides.

1% Symposium on Marine Enzymes and Polysaccharides 24



OC¢

DISTRIBUTION OF TRANSPARENT EXOPOLYMER PARTICLES BP) IN THE WORLD
OCEAN
A. Dreshchinskii and A. Engel

Department of Biological Oceanography, Helmholtnt@e for Ocean Research Kiel
(GEOMAR), Germany

"adreshchinskii@geomar.de

Since the development of methods to quantify traresgt exopolymer particles (TEP) in
early 90th, it has been shown that TEP represepba of gel-like particles, abundant and
ubiquitous, that play a significant role in the g@ochemical cycling of organic carbon in the
ocean. It was revealed that TEP production gene@uples to phytoplankton, although a
number of variations in particular regions of tleean were detected as well. Based on the local
information on TEP abundance, herein we essayttoduce the distribution of TEP in the entire
World Ocean. Consequently, all available data eerifrom literature sources were collected and
generalized to uniform appearance. The calculatiwese made with the help of the existing
empirical relationships developed in the presamt\stApplying the designed database, a map of
the TEP distribution in the World Ocean was crealdte data analysis conducted in this study
revealed low and very similar concentrations of TikERarious oligotrophic parts of the ocean as
well as in certain coastal regions during wintetiqgus. Furthermore, the data have shown an only
weak correlation between concentrations of TEP amrdrophyll a suggesting more complex
temporal and spatial relationships between gelgbestand ecosystem dynamics.

1% Symposium on Marine Enzymes and Polysaccharides 25



OC¢

PURIFICATION AND PROPERTIES OF ALGINATE LYASE FROM
STENOTROPHOMONAS MALTOPHILIA No.43

S. Suye, H. Umemura, R. Ishii, T. Satomura

Department of Applied Chemistry and Biotechnoldgyllege of Engineering, University of
Fukui, Fukui, Japan
* suyebl0@u-fukui.ac.jp
Marine biomass, such as seaweeds is potential nesdor bioenergy production. We screened
sodium alginate degrading microorganism from sed®&ed mud in Japan coastal area (e.g.,
Fukui, Chiba, and Okinawa) for utilization of magithiomass. At first, microorganisms which
grew on the medium containing 2.0% salt were olethiinom sample. The obtained culture were
used an the source for isolation of alginate utigzmicroorganism. The medium contained (%,
w/v): Sodium alginate, 0.1; NaCl, 2.0; Yeast extr@c2; MgS0O47H20, 0.05; and agar, 2.0 (pH
6.6-6.8). Several strain showed clear halo in thegiom containing sodium alginate as sole
carbon source with Congo Red staining. Then, tgenale lyase activity of culture broth was
assayed by measuring optical density at 235 nmhinidicates double bonds of the sugar units
in the substrate. Six strain showed alginate lyaswity in extracellular. Strain No. 28 produced
the most enzyme. Strain No. 28 was taxonomicabyidied with Stenotrophomonas maltophilia
on a phylogenetic analysis of 16S rDNA-based 50@bpe sequence. The optimal cultivation
conditions for alginate lyase production obtaindthweast extract as nitrogen source at 30°C.
The alginate lyase activity was four times compasgti standard cultivation conditions. Under
these conditions, the maximum alginate lyase agtshowed 47.5 h cultivation.
Purification and characterization of alginate lydsem S. maltophilia
were also investigated. The enzyme was purifieduaB@1-fold with a yield of 9.0% from the
culture broth of S. maltophilia The enzyme preparation was homogeneous on slab ge

[er]
o

N

o
N
o

N
o

OO PO
o
o
TOTED PO
o ©
o o

N
o

o

10 20 30 40 50 60

Temperature (T

pH

Fig.1 pH Activity of alginate lyase Fig. 2 Temerature activity
electrophoresis. The purified enzyme had an optipialfrom 9.0 to 9.5 and was stable in the
range 8.0-10.5. Its optimal temperature of reactiaa 50°C, and it was stable below 50°C for 10
min heat treatment. The retained 50% its initidlvity at 60°C for 1.0 h. Its molecular weight
was 38,000 by gel filtration chromatography and 080, by sodium dodecyl sulfate—
polyacrylamide gel electrophoresis. These resulticate that the enzyme is monomer. N-
Terminal amino acids sequence was clarified as ABARAEFATAASCLQP. The homology
of amino acids sequence was analyzed using BLA&Ckethe enzyme has 90% homology with
alginate lyase ofS. matophiliaR551-3 and 80% with alginate lyase of S. mal_20H&ese
enzymes belong to the family 6 of polysaccharidesdy Alginate lyase froid. maltophiliaNo.43

also might belong to the Family 6 enzyme.

Literature

1.Yamasaki, M..;Moriwaki, S.;Miyake, O.;HashimoW,; Murata, K.; Mikami, B.,J. Biol. Chem.2010, 279,
31863-31872..
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MARINE BACTERIA o-N-ACETYLGALACTOSAMINIDASE AND a-GALACTOSIDASE,
MODIFIING STRUCTURE OF CELL ANTIGENS

l.Yu. Bakunina L.A. Balabanova, G.N. Likhatskaya, O.l. Nedashd@ya

G.B. Elyakov Pacific Institute of Bioorganic ChetnjsVladivostok, Russia
bakun@list.ru

O-glycoside hydrolases are of great interest instiuely and modification of an antigen
structure of cells. A special case of this enzymatodification is the directional change of the
group specificity of human A, B and AB red bloodieé O red blood cells, which has been used
in biotechnology to obtain "universal blood." Theport summarizes the results of the study of
marine bacterial glycosidases inactivating seralagactivity A and B red blood cellsi-N-
Acetylgalactosaminidase (EC 3.2.1.49) isolated fribra type strain of the marine bacterium
Arenibacterlatericius KMM 426" and o-galactosidase (EC 3.2.1.22) isolated from the meari
bacteriumPseudoalteromonakMM 701. The report provides information on thetdbution of
these enzymes in marine bacteria, as well as pneperties, substrate specificity, primary, 2D-
and 3D-structures, and classification by familygbfcoside hydrolases in CAZy database. The
mechanism of enzymes action is being discussedsilinkes were performed with application of
traditional methods of enzyme chemistry and modenethods of molecular biology,
bioinformatics and computer modeling.

The work was supported by the Russian FoundatiorBfisic Research (project no. 11-08-01200), the
program "Molecular and Cell Biology” of the RussiAnademy of Sciences, and grants of the Far EaBemnch of
the Russian Academy of Sciences (project nos. [12-05-057, 12-11I-A-05-019 and 12-111-A-06-105).
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FEATURES OF PASSING TRANSGLYCOSYLATION AND HYDROLYS REACTIONS
OF POLYSACCHARIDES CATALYZED BY ENDO-1,8-D-GLUCANASES FROM
MARINE MOLLUSKS OF SEA OF JAPAN AND SOUTH CHINA SEA

M.S. Pesentsey®.M. Zakharenko, M.I. Kusaykin, V.V. Sova, T.Nvyagintseva

G.B. Elyakov Pasific Institute of Bioorganic ChetmjisFar Eastern Branch, Russian Academy of
Sciences, Vladivostok, 690022 Russia

Laminarinases of known specificity and mode ofa@atiare important tools for studies of
brown algae polysaccharides (laminarans) structiiuethermore, enzymatic transformation of
laminarans yields a new biologically active(3); (1- 6)-B-D-glucan. It has been shown that
marine invertebrates, represented by a great nuwibgmpes and species at various stages of
evolution are important sources of laminarinaseh witeresting specificity.

The features of transglycosylation and hydrolysections were studied for five endo-1,3-
B-D-glucanases from marine molluskkittorina sitkang Pseudocardium sachalinengi§
Mezuhopecten yessoenfd$ (Sea of JapanRerna viridis[3] andTapes literatd4] (South China
Sea) using MALDI TOF and colisionally-induced disstion (CID) tandem electrospray
ionization mass-spectrometry (ESIMS/MS) and HPLGhwoés. The (3>3)-3-D-glucanases from
marine mollusks catalyzed hydrolydisaminaria cichoriodedaminaran at high rates. However
the accumulation of hydrolysis products was differeAll of enzymes possessed
transglycosylation activities, which were studiear fdifferent acceptors according to their
structure and concentration. For one of them thecttre of the products of transglycosylation
reaction was established. The significant distoniof catalytic properties of LIV and Gl were
revealed. The results have shown the some diffeseena the rates of hydrolysis and
transglycosylating reactions The ratiokidf,gly (transfer to glycerol) t&hydr (transfer to water)
has been estimated for some enzymes. The studycamgbare ofsimultaneously passing
reactions of transglycosylation and hydrolysis lgated by the enzymes of marine mollusks
allow us to understand correlation between streesgecificity and use them for synthesis of new
biologically active products.

This work was supported by the Russian FoundatoBésic Research grant
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CmAP EXPRESSION AND PURIFICATION
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Academy of Sciences, Vladivostok, Russia
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Alkaline phosphatase (AP) are widespread in natamyme. It catalyzes the removal of
the 5'-phosphate groups of DNA or RNA. AP from #iti&in of marine bacteri@obetia marina
(KMM 296 PIPOC FEB RAS) is a very promise enzym¢éhia field of biotechnology and genetic
engineering demonstrating unusual physical and c&mroperties. Now it is the most highly
active alkaline phosphatase in the world (110008D4@nits/mg) compared to other commercially
available APs. Previously we have developed a naetiigproducing a recombinant protein AP of
marine bacteriunCobetia marina(CmAP) with the use the recombinant plasmid 40Ph. For
optimization of the expression and the yield of pheified enzyme the recombinant plasmid
40Ph was modified and the cultivation conditionsti@nsgenic strairk.coli E.coli Rosetta
(DE3)/40Ph were matched.

The colonies oE.coli Rosetta (DE3)/40Ph were grown in LB medium contejr25u/ml
of kanamycin at 37 °C up to an optical densitysg= 0,6 - 0,8. Then thEmAP gene expression
was induced by adding IPTG to a final optimal carication of 0,2 mM and incubated on a
thermostatic shaker incubator for 12 hours at 16°C.

After harvesting the microbial cells were resusmehoh a buffer containing 0.05 M Tris-
HCI buffer, pH 8.6, and 0.01% NaNbuffer A) and disintegrated by ultrasonic treatme he
CmAP was eluted with a gradient concentration of N@05 M-0.35 M) with buffer A from a
DEAE-cellulose column (Whatman). The fractions witle enzyme activity were collected and
loaded onto Ni-resin column (Qiagen). The enzyms ®alated with buffer A containing 50 mM
EDTA. Eluted fractions were desalted with DEAE-tpgd 650M (TOYO SODA). At the final
purification stage of gel permition chromatograg®gphacryl S-100 HR, Sigma), a 34%-yield
enzyme preparation was 385-fold purified and alsi®® kDa band o€CmAP was detected by
SDS-page electrophoresis.

The new scheme of isolation and purification of teeombinanCmAP enables increase
the yield of the biotechnologically important enzamp to 1 mg per 1 liter of bacterial cell
culture with a specific activity ad€mAP reached 6000 U/mg of protein. In diethanolanf{DEA)
buffer the specific activity of the enzyme was 204fits per 1 mg that exceeded the value of
specific activity of the nativ€obetia marinaAP twofold.

The work was supported by grant RFBR 12-04-0082%ant FEB RAS 12-111-B-05-004
and the RAS "Molecular and Cell Biology" Presiditfrogram 09-1-P22 -05.
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1,3-b-D-Glucanases (laminarinases) belong to Oeglyichydrolases, the key enzymes of
carbohydrate metabolism. They cleave O-glycosidedbadn b-1,3-glucans. These enzymes are
widely distributed in various organisms, from archeteria to eukaryotes, and are involved in
many physiological processes [1]. In particulaB-f;glucanases participate in the degradation of
polysaccharides, which are utilized by bacteriaaasenergy source. In fungi, these enzymes
catalyze the lysis of the intrinsic cell matrix ohg the development of cells. In plants, they take
part in cell differentiation, the defense of cellgainst pathogenic fungi, and the degradation of
the b-1,3-glucan layer of the envelope of seedsduheir germination. 1,3-b-Glucanases play
an important role in the digestion of sea inverdéds. They are assumed to be involved in the
fertilization and early embryogenesis of sea urshBea invertebrates, which are represented by a
great number of taxons being at different stagessofution and differing from one another in the
mode of nutrition and living, are rich and relatiweccessible sources of various O-glycosyl
hydrolases. Some sea invertebrate species senlgexss of mariculture. O-Glycosyl hydrolases
are most often found in the alimentary tracts & amimals, which are brought upon industrial
processing of animals into wastes.

Some 1,3-b-D-glucanases of the South China sea established. The role of certain
functional groups for catalytic activity of thisame was evaluated by inhibitor analysis. Were
established correlation between amino acid sequeate physicochemical properties of enzyme

[2].
This work was supported by the Russian FoundatiorBasic Research (RFBR), project no 12-04-31232
mon_a 2012
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SUBSTRATE SPECIFICITY AND CATALYTIC PROPERTIESOF THE
FUCOIDANASE FROM FORMOSA ALGAE KM M 3553
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The strain KMM 3553 from the collection of marinecnoorganisms of PIBOC FEB RAS
was chosen as a producer of fucoidanasethe basis obcreening results and identified as
Formosa algaeThe study of fucoidanase properties was carriedwotit using of the highly
purified fucoidanase from the marine bacterittmalgae To detect sulfated oligosaccharides
which were produced during enzymatic hydrolysighef fucoidan carbohydrate polyacrylamide
gel electrophoresis was used. Fucoidanase catallyeduydrolysis ofFucus evanescerigcoidan
in a wide range of pH from 6.5 to 9.1 (Fig. 1 AheTpresence of Mg C&* and B&" cations
strongly activated the enzyme, cations of Cand Zri* has possessed by the evident inhibitory
effect on enzymatic activity (Fig. 1 B). Sulfateligopsaccharides were detected after 12 hours of
incubation and maximum yield of the enzymatic hyygsis products of fucoidan was observed
after 48 hours. Fucoidanase catalyzed hydrolysthefucoidans fronk. evanescenandFucus
vesiculosuscontaining 1.3 and 1.4 glycosidic links but not fucoidan fronsaccharina
cichorioides consist of sulfated %3 linked a-L-fucopyranose only (Tabl. 1). For detailed
investigation of the specificity of fucoidanase theoducts of enzymatic transformatiofs
evanescenfucoidan were obtained and analyzed'ByNMR spectroscopy. We have estimated
the integral intensity of signals at 1.24-1.32 apd 1.38-1.41 area and compare the ratio-08 1
and 1-4 glycosidic bounds in products of enzymatic hygsd. Using this calculation ratio
1-3:1-4 in fucoidan before enzyme action was approximadelual and after one was about
3:1 respectively. Accumulation of-13 linkages in the enzymatic hydrolysis productsdates
that fucoidanase specific to the splitting 64 glycosidic bound in fucoidan molecules.

Fig. 1 A
Table 1 Specificity of FFA action on different substrates A B Ellgctrophoregram éf t)he
hydrolysis products of
T Zn Ca Cu Mg Ba K

Substrate Degreg of 3.6 4252 64 75 84 01 nta Lu Mg ba RS fucoidan by FFA with
hydrolysis, % different pH. Numbers
Fucus evanescens 7 above the line refer to a

F. dAc* 9.4 buffer with different pH

F. ds* 0.8 range. B) Influence of
Fucus vesiculosus 56 the different bivalent
) . . . cations on fucoidanase
Saccharina. cichorioides 0 ! was monitored by C-
PAGE. Cations of

bivalent metal are
indicated over the lines.
(T)- Control of
enzymatic activities
without of bivalent
cations addition. (Ks)-
unhydrolysed fucoidan.

F. dAc* — Deacetylated derivative Bf evanescenficoidan
F. dS* - Desulfated derivative &f evanescenficoidan

This work was supported by the Russian FoundatioBésic Research (RFBR), project no 12-04-31183
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OPTOSIS INDUCTION OF GLIOTOXIN ISOLATED FROM MARINEUNGUS
ASPERGILLUSP. IN HUMAN CERVICAL CANCER CELL AND HUMAN
CHONDROSARCOMA CELUN VITRO
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University, Gwangju 501-759, Republic of Korea
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Gliotoxin, a secondary metabolite produced by neafimgusAspergillussp., possesses
several bioactivities including anti-cacer [1]. Hower, the molecular mechanism of gliotoxin on
human cervical cancer cells (Hela) and human clomadcoma cells (SW1353) has been
unknown. To explore the effect of gliotoxin on apmgis-related proteins, RT-PCR and Western
blotting were used to detect the expression of &ses{3, caspase-8, caspase-9, Bax, Bcl-2, p53
activities and release of mitochondrial cytochrasr{eyt c) into cytosol. The results indicated that
gliotoxin induced apoptosis of Hela and SW1353scethnfirmed by DAPI staining and flow
cytometry analysis. The mitochondrial pathways weesliated by down-regulation of Bcl-2 and
up-regulation of Bax, release of cyt ¢ to cytosold subsequent activation of caspase-3, caspase-
8 and caspase-9 followed by down-stream eventsigad apoptotic mode of cell death.

Literature
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PHARMACOKINETIC PROPERTIES OF CUCUMARIOSIDEAZ DETERMINED BY
MALDI-TOF-MS AND MALDI-IMS

E.A. Pislyagin, P.S. Dmitrenok, D.L. Aminin
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*pislyagin@hotmail.com

Pharmacokinetic studies are an important staghémew drug discovery. The rates of
delivery of biologically active preparations intoffdrent organs and tissues as well as the
excretion rates can be estimated by this appraauh both optimal single and course doses and
the protocol of treatment can be determined. Thdicaélead, so-called Cumaside, was created
on the basis of triterpene oligoglycosides (maiabcumarioside A2) from the Far-Eastern
edible sea cucumb€&ucumaria japonicafor the prevention and treatment of human
immunodeficiency states. However, the pharmacokir®thavior of the drug in target organs is
still largely unclear.

The aim of this research was to determine the pheokinetic properties of
cucumarioside A2 by mass-spectrometry techniques. For this perpos stability and dynamics
of glycoside content changes over time in Balb/aiseospleen tissue homogenate as well as the
study of the cucumarioside,®& spatial distribution on the surface of tissuetisas were
investigated using MALDI-TOF-MS and MALDI-IMS, caspondingly.
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Fig. 1. The dynamics of cucumariosidg-Zcontent changes in the mouse spleen homogelatBIALDI-
TOF spectrum of the glycoside and its spatial itistron determined by MALDI-IMS in the spleen tiss(B, C)
after singld.p. administration.

It was shown that cucumarioside-2 is reliably detected by MALDI-TOF-MS in the
mouse spleen tissue after single intraperitoneal) (njection at a dosage of 5 mg/kg. It was
established that the glycoside is stable in theeespland does not undergo metabolic
transformation both in tissue homogenates anddnrtact organ aftarp. injection within 24h. It
was found that cucumarioside,-8 was absorbed quite quickly: the glycoside maxmmu
concentration (G in tissue homogenate was observed in the firghButes after injection; the
minimum values were registered in 3 hours (Fig. BA, These results are in agreement with
those obtained in the pharmacokinetic studytbfcucumarioside A2. Glycoside was mainly
located in the tunica serosa part of spleen andneasbserved within red and white pulp of the
organ by MALDI-IMS (Fig.1C). It was detected in thissue at high concentrations and found in

tissue sections obtained both from the spleen eeirand from the middle part.
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SALT RESISTANT ALKALINE PHOSPHATASE FROM THE EGGSFOSEA URCHIN
STRONGYLOCENTROTUS INTERMEDIUS
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Alkaline phosphatases (AP, EC 3.1.3.1) are widdbtriduted in nature and play an
important role in the metabolism of phosphate. €heszymes are involved in the processes of
biomineralization within the marine invertebratd$ belong to the class of hydrolases and are
non-specific zinc-containing metalloenzymes caialyzthe alkaline hydrolysis of various
phosphomonoesters with the formation of inorgahiosphate.

We have previously shown that the AP from the egigsea urchinStrongylocentrotus
intermedius(StAP) to be stable within range of pH from 6.5%®, and its optimum pH is
located at pH 8.1-8.5. Calcium and magnesium i@we lbeen shown to increase the stability and
activity of phosphatase that confirmed our suggestibout metallodependence of our enzyme.
StAP has the unique ability to hydrolyze the suwdisets in solutions with the high ionic strength
and in natural seawater without loss of enzymeviggti This unusual property of StAP from
homogenates of sea urchin eggs allowed us to des@lenzymatic test system for assaying the
quality of marine and fresh water [1]. Accordingdata obtained by gel filtration, SDS PAAG-
electrophoresis and mass spectrometry MALDI MS MPdnzyme, studied, is a homodimer with
a molecular mass of 160 kDa, but in contrast toother AP our enzyme was found to reveal the
activity not only in dimeric form but also in monenc form.The purpose of this work was to
study the spatial structure of the StAP in solwiof high ionic strength by optical spectroscopic
methods. Fluorescence and circular dichroism (GiBrsa of StAP were recorded. The presence
of a distinct fine structure of the CD spectrum SfAP in the near UV region indicates that there
is a significant asymmetry in the environment o #ide groups of the aromatic amino acid
residues, that is, they are constrained, and, quesgly, the studied enzyme has highly organized
tertiary structure. The percentage of canonicahel@s secondary structures of the enzyme was
calculated by the method of Srirama and Wood uiegCD spectrum in the far UV region. The
protein content ofi-helices - 5.1 %-structures — 39.7 % (27.1 — regular and 12.6 teded),3-
loops — 21.7 %, and unordered structure — 33.5THus, B-structures predominate in the StAP
molecule.

Fluorescence spectroscopy is one of the most caeviesind versatile methods to determine
the relationship between activity and the spatiaicture of the protein. It is shown that the StAP
maintains the highest level of activity in the mese of NaCl concentrations up to 0.75 M, as
well as in natural and artificial seawater withadiraty of 33 %o (0.50 M NaCl). The influence of
NaCl and natural seawater on the conformationddilgiaof the enzyme has been studied by
methods of CD- and fluorescence spectroscopy. Titlet €hange of the tertiary structure of the
phosphatase has been found at the concentratidda@if0,75 and 1.0 M. The same distortions
of the enzyme conformation was shown to be aftielinrg sea water. Further increasing the
concentration of salt (up to 1.5 and 2.0 M) leaxla restructuring of the tertiary structure of the
protein. Secondary structure of the StAP was adtedty ionic strength in less degree than the
tertiary. At 1 M concentration of NaCl the CD-specah of enzyme in the far UV region does not
change, some changes in the secondary structureofrotein will be shown only after
increasing the concentration of NaCl higher th&nM.

Thus, it is shown that the StAP has a high confdional stability and keeps the enzymatic
activity in solutions with a high ionic strengthsAar as we have known the salt resistance
alkaline phosphatase in marine animals was notdoun

[1] N.I. Menzorova, A.V. Seytkalieva, V.A. Rasskaz PateniNe 2396353 of 10.08.2010, RU.
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The red algae, carrageenophytes includf@gppaphycus alvarezii, Kappaphycus striatum
and Eucheuma serranot only are as source of carrageenans, but alsowse of lectins. The
isolated lectins from these algae shared the saopegies in hemagglutination activity, hapten-
inhibition profile of hemagglutination, oligomannde binding specificity and equivalent
molecular mass of a monomeric protein having idaht20 N-terminal amino acid sequences to
each othe. The hemagglutination activities of textivere inhibited strongly by glycoproteins
bearing high-mannose type N-glycan. In the bindiegperiment with pyridylaminated
oligosaccharides by centrifugal ultrafiltration-HRlassay, lectins exclusively bound to different
high-mannose type N-glycans, but not to other gigcandicating that they recognized the
branched oligomannosides. The binding activity bese lectins have high affinity for
oligosaccharides having the exposei-2)Man in the D2 arm. The results indicated tleatihs
appear to recognize the extended -carbohydrate twteuovith a minimal length of a
tetrasaccharide, Maal-3)Man@l-6)Man@l-4)GIcNAc. This study showed that red algae,
carrageenophytesare a good source of a valuable lectin(s) thastigtly specific for high-
mannose N-glycans.
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GLYCOSIDASES OBACTEROIDETESSOLATED FROM MARINE ALGAE
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Glycosidase activities of 177 strains of the phylBactteroidetesbelonging to 18 genera
and isolated from the alga@hondrussp., Polysiphoniasp., Neosiphonia japonica, Saccharina
crassifolia, Saccharina japonica, Chorda filum, Asiphonia sonderi,and Ulva fenestrata
collected in the littoral zones of the Sea of Okkoand the Sea of Japan, Pacific ocean, were
studied. According to the data obtained, glycosdasatalyzing hydrolysis of thgglycoside
bond were present in over 70% epiphytes of mairigaea It should be noted thatgalactosidases
and the extremely rare enzymasN-acetylgalactosaminidases, were more frequentha
Bacteroideteshan in theProteobacteriaanalyzed previously. It was found that the ovewiieg
majority of the bacteria of the dominant gen&abellia andMaribacter contained the complete
set of the tested glycosidases involved in degiawdladf algal polysaccharides. Apparently, the
presence of the wide range of glycosidases in batwdrains of these genera makes it possible
for them to occupy diverse ecological niches undetreme conditions of the tidal zone.
However, such important enzymes of the microbidlcly}complex asa-galactosidasesp-
galactosidases, op-xylosidases, were not detected in the numericathportant genus
WinogradskyellaThe noted difference in the metabolic profilestloé strains of these genera
suggests the assumption thatinogradskyellastrains play a unique role in the microbial
communities, unrelated to the hydrolysis of suchysarcharides as agar and carrageenan.
Significant differences in production of glycosidasamong the different taxonomic groups were
revealed which is of importance for directed searcpromising enzymes for biotechnology.

The work was supported by the Russian FoundatiorBfsic Research (project no. 11-08-01200), the
program "Molecular and Cell Biology” of the RussiAnademy of Sciences, and grants of the Far EaBtexnch of
the Russian Academy of Sciences (project nos. [12-05-057 and 12-111-A-06-105).
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Compounds affected the functioning of enzymes arportant for the development of
theoretical and applied aspects of enzymology. $oampounds are fine tools in biochemical and
pharmacological studies. In particular, the modtiien or blocking of biochemical processes
involving glycosidases with potent selective intobs is the basis for treating a variety of
infectious diseases, cancer and genetic disorders.

a-Galactosidases [EC 3.2.1.22] play an importané riol the vital functions of many
micro-and macro-organisms. They are widespread gmmarine bacteria of the Okhotsk Sea, as
free-living in the water, and associated with smangnd sea squirts [2, 3]. Information about the
natural inhibitors ofa-galactosidase from the marine bacterigeudoalteromonas sKMM
701 is still unknown. The inhibition of the enzyrog natural 5-hydroxy- and 5,8-dihydroxy-1,4-
naphthoquinones from sea urchin and the effecthef dubstituents nature, their number and
position in the structure on inhibitory propert@dshese compounds have been previously studied

[4].

This work presents the results of the search foibitors ofa-galactosidase of 541 water-
ethanol extracts of sea sponges and sea squilit;ted during the expedition vessel "Academic
Oparin™ in July and August 2012 in the Kuril IslandNinety-three extracts inhibited the enzyme.
The analysis of the distribution of inhibitors @fgalactosidase activity among animals revealed
the dependence on their habitat environmental tondi such as depth, bottom. Most of the
animals, which a potential source of inhibitorsreveollected in the water area of the Urup and
Rasshua islands.

RFBR (11-08-01200), the program "Molecular and @itllogy” of the RAS, and grants of the FEBRAS
(12-111-A-05-019, 12-111-A-05-057).
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ARENIBACTR
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Bacteroidetesepresents one of the main branches of the phylodemainBacteriaand
one of the dominant components of the marine etesymicrobiota. Due to multienzyme
complexes, facilitating to dispose of any natutddstrates as sources of carbon and energy,
marineBacteroidetesre considered as a promising source of thesei@tmplogically active
compounds.

Representative of marin®acteroidetesthe genusArenibacter have been shown
previously are not able to degrade high moleculaight natural biopolymers. However, they
synthesize a wide range of glycosidases, which fiaciiitate the adaptation of microorganisms to
different habitats in a constantly changing envinent of inter tidal flat zoneA. latericius KMM
426' is the first representative of this kind of baiter-N-Acetylgalactosaminidase (EC
3.2.1.49) isolated from the type strain of the mathacteriunA\. latericius KMM 426" had a rare
substrate specificity and capable to inactivat®legical activity of human A red blood cells,
efficiently removing A antigens at neutral pH.

A total of 16 bacterial strains belonging to thengeArenibacter were isolated from
diverse microbial communities associated with theous marine habitats including seaweeds,
invertebrates and bottom sediments and collecteam frdifferent location. All strains
demonstrated phenotypic characteristics, typicalth@ genus. Phylogenetic analysis revealed
that strains KMM 6372, KMM 6684 and KMM 6685 pretah potentially three new species
within the genusArenibacter None strains contained enzymes-depolymerisingspokharide
and other high molecular weight substances butisbltes synthesized a wide spectrum of
glycosidases. Highly activp-N-acetylhexosaminidases were the main glycosidérdigses for
all Arenibacterspecies irrespective of the isolate source andebiggaphy However, a level of
the enzyme activities varied in depends on thertamoc and ecophysiological characteristics.
Degenerate oligonucleotide primers synthesizecherbaise of genes of 20, 27 and 36 glycoside
hydrolases families were matched to amplify pred@mi genes of glycoside hydrolase apparatus
of Arenibacter The results of the present study showed thaibgigase-encoding genes analysis
together with phylogenetic information were suggddbr providing a characterization of natural
populations of Arenibacter, their diversity prediction in the environmentalmgdes and
elucidation of their possible ecological role innma environment.

RFBR 11-08-01200@; FEB RAS 12-114-05-019 and 12-IlI-A-06-105, and the RAS
Presidium under the project “Molecular and CellulBrology” 09-1-P22-05.
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Glycoside hydrolase family 16 (GH-16) is one oé timost polyspecific due to uniting
different enzymes, able to catalyze the hydrolgsientire specter of carbohydrates. At the same
time, 1-3-B-d-glucanases of marine origin, in particular, marimollusks, are the lest
researched. The distinctive feature of the endeBP-D-glucanases of marine mollusks in
compare with glycoside hydrolases of land-basedcesu(lysozymes, alpha-amylases, cellulases
etc.) is their increased capacity for transglycatgh, which resultes a set of oligosides "labtled
by reducing end residue of the acceptor moleculdedound in the reaction products. The
practical usage for production of biologically aetil—3- or mixed +3;1—4- and 1»3;1—-6-
B-D-glucans having immunomodulating properties isdahon this property of ende-13-3-D-
glucanases of marine mollusks. For today the araaid sequences of ende-B-3-D-glucanases
from 9 mollusk species are determined. The studstroictural and functional properties of endo-
1—-3-B-D-glucanase from marine molluslambissp. compared with endo-13--D-glucanases
from other marine mollusk species will help to spea relationship between enzymes’ structure
and properties in this glycoside hydrolase family.

At this point the work to determine the cDNA segee encoding this enzyme was done,
and the work on its isolation was begun. The ddteation of the primary structure of endo-
1-3-B-D-glucanase was carried by cloning and sequenairddNA encoding the enzyme. For
today it is most effective approach to determireedmino acid sequences of eukaryotic proteins.
On the first stage total RNA was isolated from liepatopancreas dfambissp. On the second
stage, the first strand of cDNA was synthesizedhftbe obtained RNA, and then was amplified
by PCR. For the amplification of cDNA fragments wsed degenerate oligonucleotide primers
made on the base of analysis of conserved regibasino acid sequences of known endedt
B-D-glucanases. As a result of PCR there were obdacDNA fragments of about 400 b.p.
molecular weight. On the base of determined nuideaequence of internal cDNA fragment the
oligonucleotide primers for amplification of cDNA@ fragments were designed. Amplification
was carried out using the RACE method (rapid angpliion of cDNA ends). Thus, we
determined the nucleotide sequence of full-len@NA& of endo-1-3--D-glucanasé.ambissp.

It has a length of 1781 b.p. and encodes a poligeephain of 451 amino acid residues.

This work was supported by RFBR No. 12-04-32110gra

1% Symposium on Marine Enzymes and Polysaccharides 40



PE

DEVELOPMENT OF A HEMOLYTIC HEMAGGLUTININ DETECTIONMETHOD

Chi-Ming Chiand, ChanYa-Fef Shu-Ling Hsieh Kao-Ko, Lir?
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2 Department of Seafood Science, National KaohsMaidne University, Kaohsiung, Taiwan

3Department of Food Science and Technology, Chia Mairersity of Pharmacy and Science,
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The hemolytic hemagglutinin and non-hemolytic heglagnin are two major
hemagglutinins. The hemolytic hemagglutinin extshih many marine invertebrates such as
lobster Panulirus argus)and shrimp itopenaeus vannamei With both hemolysis and
coagulation properties, the bad interference ofréseillts by Traditional Hemagglutination Test
Method will occur while using hemolytic hemagglutin To improve the accuracy of test, we
collected human blood type as A, B, AB and O ad a®ldog blood red blood cells to undergo
hydrolysis by Papain, frozen rupture and stainnegtment to obtain the red blood cell fragment
(RBCF) in blue color. Using the RBCF to test bokie themolytic hemagglutinin and non-
hemolytic hemagglutinin activities in serum of lpenaeus vannamei, we can observe the great
accuracy of measurements in above two hemagglstirinis feasible to use the RBCF to
substitute the traditional Hemagglutination Testti\del. It is worthy to mention that the RBCF
remain great titer as the same as freshly collesddblood cells after 30 days storage.
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THE EFFECTS OFSRACILARIA LEMANEIFORMIEXTRACTS ON ANTIOXIDANT
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The Gracilaria lemaneiformisis the major feeds for artificially cultivation dfaiwanese
abalone [faliotis diversicoloj in Taiwan , however, is rich in polysaccharidesd aalgae
pigments, which exhibit great hydration, anti-oxida and even brightening effects to make it
the potential utility for cosmetic application. dmr study, the different extracting procedures for
whole algae body to isolate various active comptseather than single one can compose the
optimal formula. The results have shown that theeaex of algae pigments at 25mg/ml exist the
best clearance capacity up to the extent of 82dk¥,that, the second one is the extract of algae
polysaccharide and the third one is the algae ptéfter the determination of the clearance
capacity, anti-oxidation ability and brightenindgeet, the most optimal formula was obtained to
develop the jelly facial mask. The three types @bination of optimal formula in algae and
basal materials for facial mask were underwent héghperature at 50 , centrifugation for 30
minutes and sonic vibration over 5 minutes to tesiether the syneresis occurred . The
observation over longer term at pH 4,8 to 6.0 lstpble status can confirm the stability in our
products. The greater hydration ability in algasoakhown the feasible to application of
Gracilaria lemaneiformi.

Literature
1. Melo, M. R. S, Feitosa, J. P. A,, Freitas, APL and de Paula, R. C. M. Carbohydrate Polyna8®2, 49, 491-
498.
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Chitosan is a widely known non-toxic polysaccharideith a variety range of
physiological activities, including antibacteriahntiviral, anti-tumor, etc, that provides its
attraction for widespread use in medicine and phaym

The ability of chitosan to form specific complexesth polyanions opens up broad
opportunities for its application as a drug andegeielivery vector as well as a constituent
component of biospecific adsorbents and composBgs.virtue of its polycationic origin,
chitosan can bind to endotoxin (LPS) and can bected as a specific endotoxin ligand.

Endotoxins (lipopolysaccharides - LPS), are theomepmponent of cell walls of gram-
negative bacteria, circulating not only in macr@mgms but also being presented in enviroments
that creates serious difficulties for the food agmltrmaceutical industries. Unlike bacteria,
endotoxin can not be removed by standard methadsasiautoclaving or sterile filtration.

We have previously demonstrated high specificity bofiding endotoxins of gram-negative
bacteria with chitosan. Hence development of higéfficient chitosan-based sorbents for
clearing of biological fluids from endotoxins is gifeat important.

The ability of chitosan use for the treatment abltes and subsequent using of samples
obtained for purification of agueous solution fremdotoxins have been studied. Chitosan bound
with zeolites preserved ability to bind LPS. Théogfncy of adsorption of LP&scherichia coli
andYersinia enterocoliticdrom solutions in a concentration of 2 mg/ml isgented in the Table
1. Amount of endotoxin in solution after its inctiba(10 minutes) with modified zeolites
dramatically increased in comparison with raw zeolSorbtion activity of zeolites treated with
chitosan depended on the modification type and &tR#ture.

Table 1. Sorption efficiency (%).

. — 5
No Sorbent Sorption efflf:!ency, %0 |
Y. enterocolitica | E. coli
1 Zeolite 42.47+6,02 52,50+5,75
2 Zeolite +chitosan 81,73+5,56 90,94+0,66
Zeolite
. ,08+0,52 A44+1.1
3 +chitosan+Cu(Fe(CN) 96,0820,5 83 0

According to the dates of the effect of temperaamd incubation time on the sorption the
optimal conditions for the effective endotoxin renmy from the model solutions have been
chosen.
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In the biotechnological challenge for the discovefyriginal biomolecules and biocatalysts,
the bacteria from marine ecosystems are a highlpat#e bio-resource. In particular,
polysaccharides from marine prokaryotes offer arcowf safe, biocompatible, biodegradable
and valuable renewable products with specific lgmal functions emphasized by a significant
structural chimiodiversity with novel material abalogical properties. The bacteria that produce
polysaccharides are also a source of key enzymestHe production of tailor-made
polysaccharides.

We have described more than 15 bacterial straiom fhydrothermal deep-sea origin,
belonging to three main generdilfrio, Alteromonas and Pseudoalteromonasd producing
exopolysaccharides (EPS) with both unusual stratfigatures and innovatiyeroperties. They
are high-molecular-weight carbohydrate polymerhegilinear or highly branched. Most of them
have a high uronic acid content, and bear differsubstituing groups (sulphate, pyruvate,
lactate).

The biological activity of glycopolymers derivesoifin their molecular structure including
molecular size, polydispersity and repeating ue#tdires varying in size, in osidic residues, in
linkages and in carried substituents. Therefore maximize polysaccharide applications as
glycosaminoglycan-like (GAG-like) molecules and geaie new biological functions, they may
be suitably chemically or enzymatically engineerg@polymerisation and sulphation). The
characteristics of enzymatic methods to get oligosarides of biological relevance meet well the
needs of better control of the modification procasd of environmentally safer processing steps.
Enzymes capable of generating targeted modificatighycoside hydrolases or polysaccharide
lyases, carbohydrate sulphotransferases) may lkaneldt by screening of enzyme extracts or
commercial preparations, purifying from an entiretaiolising microorganism or gene mining.

In the case of the polysaccharide producedviiyrio diabolicus(Fig. 1.) [1, 2] exhibiting
structural features similar to hyaluronic acid, yanes are searched with the aim to find a new
efficient and selective depolymerisation enzymatay. In other respects, studies are carried out
to understand the biosynthetic machinery leadingatbetter control of the polysaccharide
production and to the identification of carbohydrattive enzymes.
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Fig. 1. Osidic sequence of the repeating unit efnblysaccraride HES800
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CHARACTERIZATION OF EXOCELLULARB-D-GLUCOSIDASE AND N-ACETYL$-D-
GLUCOSAMINIDASE OF THE MARINE FUNGUSPENICILLIUM CANENSIS
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M.V. Pivkin, and T.N. Zvyagintseva
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The fungi live in the ocean as saprophytes, pa&ssand symbionts on various substrates:
bottom sediments, water, sea sand, remains of, tedg@e, marine organisms, etc. The marine
fungi constitute a little known ecological groupt present, principal attention is paid to the
investigation of low molecular biologically activempounds produced by marine fungi while
the capacity of fungi to degradation of a wide @griof polymers in the marine environment
remains little studied [1]. However, even scarcéadabtained by authors from India, South
Korea, Japan, Russia, etc. indicate that maringifproduce highly active enzymes stable to
various factors, urgently needed in modern indestrifhe marine fungi attract great interest as
producers of O-glycosylhydrolases catalyzing hygbsl of O-glycoside bonds in various
carbohydrate-containing compounds [2-5].

The present study is aimed at the investigatiodistfibution of O-glycosylhydrolases in
marine fungi collected in various regions of theiR@a Ocean and characterization of properties
of individual N-acetylB-D-glucosaminidase arf$#D-glucosidase, involved in a complex of
extracellular O-glycosylhydrolases of the marinedgusPenicillium canescerSopp.

The capacity to produce exocellular enzymes wadiesdufor 92 samples of fungi from
various marine habitats in the Sea of Okhotsk (r&irs) and the Sea of Japan (14 strains).
Strains producing highly active glycanases and agigtases were found. Synthesis of O-
glycosylhydrolases was stimulated by addition aifitzaran to the nutrient medium.

Extracellular B-D-glucosidase was isolated in a homogeneous dtate the marine
fungus Penicillium canescensAccording to SDS-electrophoresis, the moleculaight of the
enzyme was 64 kDa and the maximal activity was mfeseat pH 5.2 and 70°C. Glucosidase
catalyzed the hydrolysis of-glycosidic bonds both in glycosides and in glucdsaccharides
and had transglycosylation activity.

Highly purified N-acetylB-D-glucosaminidase of the marine funguenicillium
canescenbkad molecular weight 68 kDa. The enzyme displayed maxn activity at pH 4.5 and
temperature 45°C. Inactivation half-time of the yne at 50°C was 25 min. N-acgtyb-
glucosaminidase hydrolyzed botf-glucosaminide andB-galactosaminide bonds. Enzyme
possessed a high transglycosylating activity.

The enzymes can be used for the ascertaining dttheture of carbohydrate component
in biopolymers and for the enzymatic synthesisesf marbohydrate-containing compounds.

Literature
1. Pivkin, M.V.; Kuznetsova, T.F.; Sova, V.Morskie griby i ikh metabolityMarine Fungi and Their Metabolites),
Vladivostok: Dal'nauka, 2006.
2. Rohrmann, S.; Molitoris, H.”Zan. J. Bot1992, 70, 2116-2123.
3. Raghukumar, C.; Muraleedharan, U.; Gaud, V.Rislva, R.J. Ind. Microbiol. Biotechnol2004, 31, 433—441.
4. Zhuravleva, N.V.; Luk’yanov, P.A.; Pivkin, M.\Prikl. Biokhim. Mikrobiol.2004, 40, 448-453.
5. Burtseva, Yu.V.; Verigina, N.S.; Sova, V.V.; Riv, M.V.; Zvyagintseva, T.NMar. Biothechnol2003, 5, 349—
359.
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a-GalactosidaseofD-galactoside galactohydrolase; EC 3.2.1.22) yaés the hydrolysis
of a-1,6-linked galactose residues in oligosacchariég®sl polymeric galactomannaru-
Galactosidases are of particular interest in vidvwtheir many potential biotechnological and
medical applications.

a-GalactosidaseofGal) from the marine bacteriumseudoalteromonasp. KMM 701
was found to be able to transform the B-blood amsginto H-antigens in the absence of the red
blood cell aggregation and hemolysis and it shomedimum activity at the physiological range
pH and temperature from pH 6,7 to 7,7 and 20 taC22@spectively. The enzyme showed
apparent psychrophilic properties that is why it ba easily removed from the reaction of blood
group conversion at 37 °C. Universal donor blooaligrO is the most used group in emergencies
in the case of impossibility to determine the blaggdup of the recipient by several reasons. In
addition, it is useful for pediatric transfusionsdavhen the unusual or rare phenotypes of blood
groups are required as well as in the cases adfieiency of healthy donors.

We have developed a method of producing a highliveacdimeric form of the
recombinanta-Gal of marine bacteriuniPseudoalteromonasp. KMM 701 with the use of
recombinant plasmid 40Gal and transgenic strairEofcoli Rosetta (DE3)/40Gal providing
induced stable synthesis with the high yield otibt® and active enzyme into the cell periplasm.

The method resulted in a stable synthesis of tlemmbinant a-Gal and led to the
heterologous expression of the enzyme at 500 U/mgotal extracellular protein after
optimization of process. Furthermore, the expresiuel in the study represented up to 30% of
the total extracellular soluble protein producedthg host organism, which was comparatively
higher than those reported for the native straiRsgfudoalteromonasp. KMM 701.

This work was supported by RFBR # 11-08-01200-8 RAS 12-11I-A-05-019 and the RAS Presidium
Program "Molecular and Cell Biology" 09-1-P22-05.
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Marine invertebrates feed on alga and use speeificymes, such as glycanases and
glycosidases, to decompose algal polysaccharidasn®algae contain some substances, which
inhibit or activate these enzymes and possiblyritetbe plant against invertebrates.

We studied the effect of an ethanol extract frommwbr algaFucus evanescensn the
activities of endo-(43)-#-D-glucanase an@-D-glucosidase from marine gastropbdtorina
sitkana This extract showed the 100% inhibitory effect e O-glucosyl hydrolases at the
concentration of 0.25 pg/ml. The monogalactosidglgcerol (MGDG) was isolated from the
ethanol extract of. evanescenand tested on the same enzymatic activities.

The p-D-glucosidase loosed 80% activity while the entle»B)--D-glucanase kept its
activity when MGDG was applied at the concentratb®©.25 pg/ml. The value d§, was about
75 and 280 uM for thg-D-glucosidase and the endo-¢B)-5-D-glucanase, respectively. These
data are in the relation with the inhibitory effec¢tgluconolactone - the known inhibitor of t@e
glucosyl hydrolases from plant, which showkd values of 50 and 300 uM for th&D-
glucosidase and the endo-¢B)-B-D-glucanase, respectively. The inhibition of inedrateO-
glycosyl hydrolases by MGDG from brown al§aevanescenshow that this algal lipid may be
important for a regulation of alga/invertebrateenaction in marine ecosystems and food webs.

This study was supported by the Russian FoundébioBasic Research (projects no 11-04-93009-\diet
and 12-04-0069) and the RAN Program Molecular aelii Biology.
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ANTI-INFLAMMATORY EFFECTS OF EXTRACT OF MARINE REDALGAE,
CALLOPHYLLIS JAPONICAN LPS INDUCED CYTOKINE PRODUCTION IN RAW264.7
MACROPHAGE

Jin Jeon, Zhong-Ji Qian and Won-Kyo Jting

Department of Marine Life Science and Marine Bisd&¥@ch & Education Center, Chosun
University, Gwangju 501-759, Republic of Korea *wig@chosun.ac.kr

The red algaeCallophyllis japonicais distributed in South Korea and
Japan and it has been used for eaten in orient #mesecent study, solvents extracts of
Callophyllis japonicais reported to possess bioactive properties suchard®xidant and
radioprotective activity. However, there are fewds¢s about anti-inflammatory effects of
methanol extracts ofCallophyllis japonica on LPS-induced Raw264.7 macrophage. To
investigate anti-inflammatory effect of methanoltragt of Callophyllis japonica(MECJ) on
lipopolysaccharide (LPS)-stimulated RAW264.7 mabames and elucidated the molecular
mechanism. The results show that the MECJ supmdd38-induced production of nitric oxide
(NO) via inducible prostaglandin E2 (PGE2) exprassin a dose-dependent manner. It also
significantly reduced the gene transcription anotgin expression, such as NO synthase (INOS)
and cyclooxygenase-2 (COX-2). Furthermore, MECaia@antly suppresses phosphorylation of
mitogen-activated protein kinases (MAPKSs). Therefgrotent anti-inflammatory effects of the
MECJ might suggest possibility for high valuablelization and application for therapeutic
substances.
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To identify neuro-protective effect of dieckol anghloroglucinol,
isolated from marine brown algggcklonia cavawe investigated the anti-inflammatory effect of
dieckol on lipopolysaccharide (LPS)-stimulated mariBV2 microglia and elucidated the
molecular mechanism. The results showed that diestkgpress LPS-induced production of nitric
oxide (NO) and prostaglandin, EPGE), and expression of inducible nitric oxide syn#has
(INOS) and cyclooxygenase-2 (COX-2) in a dose-ddpah manner, without causing
cytotoxicity. It also significantly reduced the geation of proinflammatory cytokines, such as
interleukin (IL)-13 and tumor necrosis factor (TNE)-Moreover, dieckol significantly reduced
LPS-induced nuclear facta® (NF«B) and p38 mitogen-activated protein kinases (MAPKs
activation, as well as reactive oxygen species (R@&luction. Taken together, the inhibition of
LPS-induced NO and PGHproduction might be due to the suppression ofdBFp38 MAPK
signal pathway, and, at least in part, by inhilgitthe generation of ROS. Hence, these effects of
dieckol might help to therapeutic treatment for noelegenerative diseases that are accompanied
by microglial activation.
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ISOLATION OF ANTICOAGULANT ACTIVITIES OF AN OLIGOPEPTIDE FROM
MARINE BIVALVIA, BLUE MUSSEL (MYTILUS EDULI$
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A novel oligopeptide with high affinity to blood agulation factors (FlI,
FIX, FX) was isolated from blue mussaWytilus eduli3. M. edulis anticoagulant peptide
(MEAP) was purified using anion exchange and déalation chromotography. It was revealed
that MEAP has 2.46 kDa of molecular mass and itsinamacid sequence,
EADIDGDGQVNYEEFVAMMTSK, has high identity (67%) witthat of the EF-hand domain
of CaM from scallop adductor muscle by ESI-QTOFIgsia and database research. MEAP
could potently prolong thrombin time (TT) and thetigated partial thromboplastin time (APTT).
Binding affinity assay using SPR analyzer showeat MMIEAP could specifically interact with
blood coagulation factors; FIX, FX and FIl. Dissgton equilibrium constantKQ) values of
MEAP for FIX, FX and FIl was determined as 11.28,f\.35 nM and 65.56 nM, respectively,
in the present of G& Amidolytic assay showed that MEAP could potentijibit proteolytic
activation of FX by the intrinsic FXase @& 13.6 ug/ml) and formation of Flla by
prothrombinase complex (i 42.9 ug/ml) in dose-dependant manners. The present study
elucidated that MEAP can prolong blood clotting @irhy inhibiting activation of FX in the
intrinsic tenase complex (FIXa/Vllla/PLs) and corsiten Fll to Flla in the prothormbinase
complex (FXa/FVa/PLs). These results provide a &umental data for the potential anticoagulant
effect to prevent cardiovascular or haemostatiordisr.
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STUDY ON CALCIUM BIOCAVAILABILITY OF FISH-BONE PHOSRHOPEPTIDE IN
OSTEOPOROSIS-MODELING RATS
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Fish-bone peptide (FBP) with a high affinity to @as isolated using
hydroxyapatite affinity chromatography, and FBPwith a high ratio of phosphopeptide was
fractionated in the range of molecular weight 5.0-8Da by ultramembrane filtratiofn vitro
study elucidated that FBP Il could inhibit the fa@tmon of insoluble Ca salts in neutral pH. In
vivo effects of FBP Il on Ca bioavailability werarther examined in the ovariectomised rat.
During the experimental period, Ca retention wasrdased and loss of bone mineral was
decreased by FBP Il supplementation in ovariectethiats. After the low-Ca diet, the FBP I
diet, including both normal level of Ca and vitanidn significantly decreased Ca loss in faeces
and increased Ca retention compared with the codieb. The levels of femoral total Ca, bone
mineral density, and strength were also signifigaincreased by the FBP Il diet to levels similar
to those of the casein phosphopeptide diet groopdiffierence; P < 0.05). In the present study,
the results proved the beneficial effects of fiskamn preventing Ca deficiency due to increased
Ca bioavailability by FBP intake.
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BIODEGRADABLE ACTIVITY OF MARINE ALGAE (LAMINARIA JAPONICABY
ABALONE (HALIOTIS DISCUS HANNAINTESTINAL CRUDE ENZYME (AICE)
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Abalone Haliotis discus hannai distributed in south-western coastal
areas are known to feed preferentially on marinewhr algae. Their digestive system with
various enzymes includes highly bio-degradableng@ks on marine algae. In the present study,
we isolated and charaterized crude enzymes fros@judbalondd. discus hannaiwas provides
by aqua-culture company in Wando, Jeollanam-dd{@ea. The digestive ability of abalone
intestine crude enzyme (AICE) was examined on loghpets (roots and spores) lohminaria
japonica (Goheung, Jeollanam-do S. Korea) and the optimadlition of AICE was determined
pH 7.5~8.0 (50%), temperature B0 substrate concentration 3%, ratio of substrateeamzyme
(50:1), incubation time through 12 hours. In thdimpl condition, the results showed that the
degree of.. japonicaby-products hydrolysis by AICE could be increaspda70%.
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PREPARATION OF CHITOOLIGOSACCHARIDE (COS) DERIVATES WITH
HYDROXYETHYL SULFATE GROUPS AND ITS ANTICOAGULANT ATIVITY
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Chitooligosaccharide (COS) with sulfated hydroxygthgroups

(hydroxyethyl, 6-O-desulfation of hydroxyehyl, qgeatozed amino hydroxyethyl, and
carboxylated hydroxyehtyl COS sulfates) were pregany chemical synthesis, and chemical
structures of the sulfated COS derivatives werdigoad using elemental analyzer, FT-IR, and
13C NMR. Their inhibitory activities on hyman blootbtformation were studied in terms of the
activated partial thromboplstin time (APTT), praihrbin time (PT), and thrombin time (TT)
assays. In the results, the hydroxyethyl COS sulf&COS1) with similar structure of heparin
could increase the blood clotting times of APTT afid
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A SULFATED HYDROXYETHYL CHITOOLIGOSACCHARIDE INHIBIT HUMAN BLOOD
CLOTTING VIA ANTITHROMBIN ACTIVATION

Won-Kyo Jung

Department of Marine Life Science, and Marine Riesearch Center, Chosun University,
Gwangju 501-759, Republic of Korea. *wkjung@chosaukr

Sulfated hydroxyethyl chitooligosaccharide (SHECOS$)otently
prolonged the activabed partial thromboplastin tfA®TT) corresponding to inhibition of an
endogenous blood coagulation factor in the intcpsithway and thrombin time corresponding to
inhibition of thrombin and fibrin formation pathwainding affinity assay using a surface
plasmon resonance (SPR) spectometer showed tlithramtbine Il (AT 1ll) bound to SHECOS
could cersatilely inhibit activated blood coaguatifactor; FXlla, FXla, FIXa, FXa, and Flla
(thrombin). It is possible to provide health betef®f a novel cutraceutical of pharmaceutical
material with an anticoagulant activity.
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A GASTROINTESTINAL DIGEST OF ABALONEHALIOTIS DISCUS HANNAI
INTESTINAL PROMOTES OSTEOBLASTIC DIFFERENTIATION OMG-63 CELLS

Minh Hong Thi Nguyen, Zhong-Ji Qian, and Won-Kymgdd

Department of Marine Life Science, and Marine Riesearch Center, Chosun University,
Gwangju 501-759, Republic of Korea. *wkjung@chosaukr

Osteoblast differentiation and bone formation areoapanied in bone
health. Some human bone diseases such as osteésposisoarthritis and rheumatoid arthritis
are caused by imbalance between bone formationband resorption. Abalone is one of the
important marine resources and have a high comaievaiue in the fishery industry. In this
investigation, abalone intestines, one of the pydpcts of abalone processing, abalone intestine
gastro-intestinal (AIG) and abalone intestine gasitestinal digests (AIGIDs) were used as
bioactive substances by using invitro gastrointestdigestion and an ultrafiltration system for
testing osteoblast differention and bone formati©aor results indicated that AIG and AlIGIDs
significantly increased activity of alkaline phospése (ALP), a phenotypic markers for early-
stage osteoblastic differentiation, and amountyafrbxyapatite as expression of mineralization
processing. Interestingly, stimulation of AIG andGADs have positive effect on BMP
expression and promoted osteoblastic differentiatia MAPK pathway. The investigation may
provide new insights in stimulating bone formatiamgntributing to regain balance of bone
homeostasis for supplement in bone health.

1% Symposium on Marine Enzymes and Polysaccharides 55



P2(

STRUCTURAL INVESTIGATION OF BIOGLYCAN FROM MARINE BCTERIUM
GLACIECOLA MESOPHILAMM 2417

M.S. Kokoulirt, N.A. Komandrova, A.l. Kalinovskiy, S.V. Tomshich.A. Romanenko

G.B. Elyakov Pacific Institute of Bioorganic ChetrnysFar Eastern Branch of the Russian
Academy of Sciences, Vladivostok, Russian Fedaratio
e-mail: maxchem@mail.ru

Strain KMM 241 was isolated from internal liquar of a specimen tbé ascidian
Halocynthia aurantiumcollected from coastal sea water at a depth of i Troitsa Bay, Peter
the Great Bay, Sea of Japan, Russia and clasasie@laciecola mesophibasp. nov[1].

Cell wall glycopolymer ofs. mesophilavas isolated from wet bacterial cells by the plteno
water procedure. Bioglycan was purified from conttant glucan by ion-exchange
chromatography. Purified glycopolymer was studigdshgar analysis and NMR spectroscopy.
GLC and GLC-mass spectrometry analysis of the &tety alditols after hydrolysis and
acetylated methyl glycosides after methanolysithefbioglycan revealed resiudes of rhamnose
(Rha), galactose (Gal) and glycerol (Grj.and**C-NMR spectra showeihter alia, signals for
two anomeric carbons and signal of methyl grou-ofleoxy sugar>'P spectra showed signal
charactaristic for phosphodiester linkage. All tawgars were found to belinked. *H-NMR
spectrum was interpreted using 2D homonuclear C@8¥ TOCSY experiments. With tHel-
NMR spectrum assigned, th&C-NMR spectrum was interpreted using 2D heterorauclé, °C
HSQC experiment. Linkage and sequence analysiseoptlysaccharide was performed using a
2D *H ,'H NOESY,H, **C HMBC and'H, *'P HMBC experiments. The absolute configurations
of monosaccharides was established on the basieofalues of chemical shifts and and 3-
effects of the**C glycosylation. Thus, based on all our data ole@imwe suggest the following
structure for repeating unit of the glycopolymer:

—3)-a-L-Rha-(1—3)- a-D-Gal-(1—2)-Gro-3-P- (G~

It was shown that the main component of the celll wh the bacterium was not
lipopolysaccharide characteristic for Gram-negakigeteria, but teichoic acid-like glycopolymer.
As known these glycopolymers are primarily compasent the cell walls of gram-positive
microorganisms [2]. Teichoic acid-like glycopolymeomposed of rhamnose, galactose, and
glycerophosphate to the best of our knowledge e hdentified as part of the cell wall of
gram-negative bacteria in the first time.

This work was supported by Grant No.12BHO5-066 FEB RAS
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STRUCTURE OF O-SPECIFIC POLYSACCHARIDE OF THE MARENBACTERIUM
RHEINHEIMERA PACIFICAMM 1406'

N.A. KomandrovaM.S. Kokoulin*, V.V. Isakov, S.V. Tomshich, L.ARomanenko

G.B. Elyakov Pacific Institute of Bioorganic ChemmjisFar Eastern Branch
of the Russian Academy of Sciences, Vladivostasi&u
e-mail:komand@piboc.dvo.ru

Gram-negative bacteria are an essential comporfemadne environments where they
occupy diverse habitats, including coastal and opater areas, deep-sea and hydrothermal vents,
bottom sediments as well as marine plants and aminMdarine Gram-negative bacteria of
different genera produce superficial antigenic gpaymers having unique structures. These
bioglycans contain unusual acidic monosacchariéedeoxyamino- and keto-sugars, higher
sugars as well as non-carbohydrate substituents.

We studied the lipopolysaccharide of bacterialistReinheimera pfcific& MM 1406"
isolated from a seawater sample taken at a de@@@d m from the northwestern Pacific Ocean
[1]. The O-specific polysaccharide was obtained hyld acid degradation of the
lipopolysaccharide isolated from bacterial cellshmt phenol-water extraction followed by gel
chromatography. It was found that the polysaccleacohtains 2-acetamido-2-deomygalactose
(p-GalNAc), 2-acetamido-2-deoxy-galacturonic acid o-GalNAcA), 2,4-diacetamido-2,4,6-
thrideoxyb-glucose ©-QuiNAc4NAc) and 4,6-dideoxy-(4-N-acetyl-alanine)glucose ©-
Qui4NAlaAc). Amino acid analysis confirmed the pese of GalN and showed the availability
of alanine (Ala).

Solvolysis of the polysaccharide with anhydrousutmomethanesulfonic acid to give a
disaccharide containing-GalNAc andD-QuiNAc4NAc. The initial polysaccharides and the
resultant disaccharide were studied by sugar asalsd *H and **C NMR spectroscopy,
including COSY, TOCSY, ROESY and HSQC experimei®ased on the data obtained, we
suggest the following structure of the repeatinig ohthe O-specific polysaccharide:

- 4)-o-L-GalpNACA-(1 - 3)-a-D-GalpNAc-(1 - 3)-3-D-QuipNAc4NACc-(1- 3)3-D-QuipdNAlaAc-(1-
This work was supported by the Russian FoundatipB#sic Research (grant No. 12-04-00938-a).
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BENEFICIAL EFFECT OF A OLIGOPEPTIDE FROM BIODIESHRYPRODUCTS OF
MARINE MICROALGAE, NANNOCHLOROPSISCULATAON MG-63 AND D1 CELLS
DIFFERENTIATION
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Osteoblasts are important bone cells responsibbl&doe formation, and these cells keep
bone homeostasis with osteoclasts responsibledne labsorption. The homeostatic imbalance
between osteoblasts and osteoclasts lead to thee dis@ase such as osteoporosis, osteoarthritis,
or rheumatoid arthritis. Thus, development of tséeoblasts-active natural products could find
out a desire therapy for treating severe bone sieseal o utilize biodiesel by-products of marine
microalgaeNannochloropsis oculatand evaluate their beneficial effects, enzymayidrblysis
was carried out using commercial enzymes such adask, flavourzyme, neutrase, PTN, and
protamex. Among the enzymatic hydrolysatedNofoculata the alcalase hydrolysate exhibited
the highest osteoblastic differentiation activity purify and identify a bioactive substance from
the hydrolysates, consecutive HPLC purificationtesysand tandem mass analysis for the amino
acid sequence was performed. The results showhbatsteoblast-differentiatory peptide froin
oculata (OPNO) has amino acid sequence as MPDW and lovecular weights of 601 Da. In
osteoblast differentiatiomn vitro assays, the results showed that OPNO promoteshbbase
differentiation by increasing expression of sevestkeoblast phenotype markers such as alkaline
phosphatase (ALP), osteocalcin, type | collagerd &one mineralization in both human
osteoblastic cell (MG-63) and murine mesenchymainstell (D1). In addition, the peptide
induced phosphorylation of MAPK and Smad pathwapath cells. These results suggest that
OPNO possesses positive effects on osteoblastefitiation and may provide possibility for
treating bone diseases.
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NEURITOGENIC AND NEUROPROTECTIVE EFFECTS OF POLAREROIDS FROM
THE FAR EAST STARFISHEPATIRIA PECTINIFERAAND DISTOLASTERIAS NIPON

N.V. Palyanova T.M. Pankov M.V. Starosting A.A. Kicha®’, N.V. Ivanching, V.A. Stonik
! Institute of Molecular Biology and Biophysi&B RAMSNovosibirskRussia
2G.B. Elyakov Pacific Institute of Bioorganic ChemjisFEB RAS, Vladivostok, Russia
* kicha@piboc.dvo.ru

Neurotrophic factors (NTFs), such as nerve growdbtdr (NGF) and brain-derived
neurotrophic factor (BDNF), are essential for matioh of neuron cell survival, promotion and
maintenance of neurite networks. NTFs have poteatiaemedial drugs against brain ischemia
and different neurodegenerative diseases. Howgler|arge sizes of their molecules produce
considerable difficulties in passing through thedudl-brain barrier. Therefore, neurotrophin small
molecule mimetics might be interesting as candidhtrapeutic agents against neurological
disorders.

Earlier the polar steroids (polyhydroxysteroids aethted glycosides) from different
species of starfish have been reported as natanapaunds which can induce neurite outgrowth
on mouse neuroblastoma C-1300 (NB) cells [1-3]. present investigation is devoted to more
profound study of neuritogenic activities of sbarfish steroidal substances: asterosapdjn
octaol, heptaol (1-3) fromPatiria pectinifera and distolasterosides 1ID3; (4-6) from
Distolasterias niponin the culture of NB cellsThe neuritogenic effects of these compounds
appeared on day 2 after the treatment. The lifetoibgervation and experiments with silver
impregnation showed that the substances 1-3 bewjrfrom a dose of 0.08M and up as well as
substances 4-6 beginning from a dose of 0jd5and up increased the percentage of neuronal
differentiation (percentage of cells bearing nagritonger than two cell diameters or bearing
more than two processes). The dose-dependent mespuinthe neuritogenic activity of the
compounds 1-6 was also observed. Moreover, akdestibstances exhibited notable synergistic
effects on the NGF- or BDNF-induced neurite outgioaf NB cells.

OR OR,

1. R = 3-OMe-
-5-0SOz'Na*-a-L-Ara;

4. Ry =Ry = B-D-Xyl,
E H 5. Ry = Ry = B-D-Xyl, A%
OH R OH OH  6.R, =pD-Xyl, R,=BD-Glc,

Neuroprotective activity of starfish steroidal siapges against oxygeaglucose
deprivation (OGD) was elucidated in the cultureN®& cells and organotypic hippocampal slice
cultures. It was shown that the treatment of batltuces exposed to OGD with compounds 1-6
increased the percentage of living cells and thendoeffects were comparable to action of a
vascular endothelial growth factQfEGF).

It may be assumed that both the NGF-like neurita@yand neuroprotective activities are
common properties of starfish polyhydroxysteroidd aelated glycosides, although the level of
these effects depends upon peculiarities of theucsires.The obtained data showed that the
tested steroidal compounds are promising candidiiesfurther investigation as potential
neurotrophic and neuroprotective preparations.
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AMINO ACID SEQUENCE OF TYROSYLPROTEIN SULFOTRANSRASE FROM THE
MARINE GASTROPODLITTORINA SITKANA
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1G.B. Elyakov Pasific Institute of Bioorganic ChetmisFar Eastern Branch, Russian Academy
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Tyrosine sulfation of proteins and peptides is ohéhe most common post-translational
modifications in multicellular eukaryotes. Tyrosydfein sulfotransferase (TPST, EC 2.8.2.20)
are localized in the trans Golgi network and ca@lyransfer of a sulfuryl group ($Q from
universal sulphate donor PAPS to the hydroxyl grof@ighe tyrosyl residues in peptides and
proteins.

Tyrosine-sulphated proteins have been observedmiptin many tissues in mammals, but
also in all vertebrates and invertebrates andialémver multicellular organisms [1]. The known
functions of tyrosine sulfation in mammals are @as and multiple such as: maintenance of
haemostasis, triggering inflammatory responsesngthening leucocyte adhesion, defining
specificity of chemokine receptors and enhancermaepbtency of bioactive peptides [2]. In spite
of importance of the processes in which TPSTsrarelved, almost all known TPSTs are mainly
of mammal origin. Only few enzymes from terrestrialertebrates have been studied. It is well
known that marine habitats are a rich sources afjuen enzymes very useful for original
biotechnological applications. Hence the presentystwas devoted to the search for the
tyrosylprotein sulfotransferases among the marioBuscs.

The gastropod mollusk. sitkanawas chosen for tyrosylprotein sulfotransferasectea
The obtained cDNA sequence of 714 bp encoded 238eaacids long fragment of TPST. TPST
sequence comparisons have shown 78-84% similaniy6®-67% identity with human TPST-2
and other orthologues. The search for TPST gena®ssed in other species of marine mollusks
were also carried out. According to obtained PCRults only the bivalveMizuhopecten
yessoensiBad cDNA encoded TPST and the other 8 speciesdiad

This raises several questions about the role ofTTégg®ies in invertebrates and also about
their physiologic alternatives in organisms, in @hthey are absent.
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1. Huttner W.B. Sulfsulfation of tyrosine residuesvidespread modification of proteirisature 1982, 299, 273—
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SCREENING OF POTENTIAL HIV-1 INHIBITORS/REPLICATIONBLOCKERS USING
SECURE LENTIVIRAL IN VITRO SYSTEM

M.M. Prokofjeva, V.S. Prassolov

Engelhardt Institute of Molecular Biology, Russioademy of Sciences, Moscow, 119991
Russia

1. The development and usage of safe cell systemges$ting agents which possess anti-HIV
activity is a very important factor in the desighrew drugs. We have described in detail a
system we designed that is based on lentiviralovedbr swift and completely safe screening of
potential HIV-1 replication inhibitors. The systeeamables one to test the efficiency of the
inhibitory activity of compounds whose action isetited towards either wild-type HIV-1 reverse
transcriptase or integrase, or mutant enzymes syoreling to the drug-resistant virus form.
Testing results of a number of already known drugsch correlate well with published data as
well as data on newly synthesized compounds, wértaireed. Application of this system
substantially broadens the possibilities of prectihanti-HIV drugs testing.

2. The effect of sulfated polysaccharides on tHeciehcy of infection of mouse embryonic
fibroblast cell lines SC-1 and NIH 3T3 by replicaticompetent recombinant Moloney murine
leukemia virus (Mo-MuLV) carrying the eGFP gene wagestigated. It was shown that used
polysaccharides have no cytostatic and cytotoxfeces on SC-1 and NIH 3T3 cells in the
concentrations from 0.01 to 1@@/ml and have virucidal activity against Mo-MuLV.
Polysaccharides in the indicated concentrationdbinbell infection by Mo-MuLV, that prevents
further expansion of viral infection. It was detattthat sulfated polysaccharides are effective
inhibitors of other retroviruses, including lentivses, that use heparan sulfate as cell receptors
for nonspecific binding
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AN ANTI-INFLAMMATORY PEPTIDE ISOLATED FROM INTESTINE OF MARINE
MOLLUSK, H. DISCUS HANNAON LPS-INDUCED CYTOKINE PRODUCTION VIA THE
P-P38/P-JNK PATHWAYS IN RAW 264.7 MACROPHAGES

Zhong-Ji Qian, II-Whan Chof, and Won-Kyo Junig
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University, Gwangju 501-759, Republic of Korea *wig@chosun.ac.kr
“Department of Microbiology, Inje University CollegéMedicine, Busan 614-735, Republic of
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A marine mollusk, abalondH@liotis discus hannaiis one of the important fishery species
in aquaculture industry, but nutraceutical and ptereutical benefits dfl. discus hannahave
been rarely identified and studied [1]. To evaluadeeficial effects oH. discus hannaian anti-
inflammatory peptide (AAIP, abalone anti-inflammatgoeptide) was purified from abalone
intestines using consecutive HPLC purification egstin tandem MS analysis, the fragmentation
results illustrate that the AAIP responsible fog thtric oxide (NO) inhibitory activity (1= 55.8
uM) has amino acid sequence as Pro-Phe-Asn-GlurGiyPhe-Ala-Ser (1175.2 Da). To
investigate anti-inflammatory effect of AAIP on dipolysaccharide (LPS)-stimulated RAW264.7
macrophages and elucidated the molecular mechafisenresults show that the AAIP peptide
suppresses LPS-induced production of nitric oxi®) via inducible nitric oxide synthase
(INOS) expression in a dose-dependent manner. db aignificantly reduced the gene
transcription of proinflammatory cytokines, such iaterleukin (IL-18), tumor necrosis factor
(TNF-a), and IL-6. Furthermore, AAIP significantly suppses phosphorylation of mitogen-
activated protein kinases (MAPKS) such as p-p38madlK. These results indicated that abalone
intestine-derived anti-inflammatory peptide, AAIRhibits LPS-induced inflammatory response
via blocking of MAPK pathway in murine macrophagé@serefore, potent anti-inflammatory
effects of the natural peptide from abalone miglggest possibility for high valuable utilization
and application as nutraceutical and therapeubstances.
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ISOLATION OF ANGIOTENSIN | CONVERTING ENZYME (ACE)NHIBITOR FROM
BIODIESEL BYPRODUCTS OF MARINE MICROALGAENANNOCHLOROPSIS OCULATA

Zhong-Ji Qiarand Won-Kyo Jung*

Department of Marine Life Science and Marine Bis&@ch & Education Center, Chosun
University, Gwangju 501-759, Republic of Korea. juvig@chosun.ac.kr

To utilize biodiesel byproducts massively discarfledn the lipid extraction step of marine
alga Nannochloropsis oculatand investigate its biomedical and nutraceuticahdbits, we
examined an angiotensin | converting enzyme (ACHjbitory activity of various enzymatic
hydrolysates of biodiesel byproductsf oculata Among the enzymatic hydrolysates prepared
using various commercial enzymes such as Alcaldsytrase, Flavourzyme, PTN, and
Protamex, the biodegradable hydrolysate producedAloplase showed the highest ACE-I
inhibitory activity (IG= 89.2 ug/ml). Using consecutive purification gsia Hiprep 16/10
DEAE FF anion exchange and an octadecylsilane (OQ3B reversed phase liquid
chromatographic techniques, a novel ACE-I inhilyitoligopeptide fromN. oculata(NAIP) was
purified and identified to be a pentameric pep{idéTVM, 561 Da) by the tandem MS analysis.
Lineweaver—Burk plots illustrate that the purifipelptide, NAIP play a role as a non-competitive
inhibitor against ACE-I. MTT assay showed no cykatdy on human embryonic lung fibroblasts
cell line (MRC-5). Hence, this study suggests tthet ACE-inhibitory peptide derived from
biodiesel byproducts oN. oculata could be applied in nutraceutical and pharmacalitic
applications as potential candidates.
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PROTECTIVE EFFECTS OF EMODIN AND CHRYSOPHANOL ISBTED FROM
MARINE FUNGUSASPERGILLUS. SPN ETHANOL-INDUCED TOXICITY OF IN
HEPG2/CYP2E1 CELLS
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Alcohol-induced liver injury progresses from fattyiltration and follows a harmful course
of inflammation leading to irreversible damage. tins study, we isolated two compounds
(emodin and chrysophanol) from marine fundpergillussp and examined whether they could
protect against ethanol-induced toxidityvitro. When the ethanol-induced HepG2/CYP2EL cells
were treated with compound at various concentratitimere was a dose-dependent decrease of
Gamma-Glutamyl transpeptidase (GGT) activity armig@ase glutathione (GSH) in the media and
loss of cell viability. Furthermore, the protecfests of compound were evaluated by protein
expression levels of GGT, GSH and CYP2EL1 usingevedilot. Among the compounds, emodin
attenuated the ethanol cytotoxicity effectively gared to the chrysophanol. It could be
suggested that emodin from this genus would be maotential candidates for attenuating ethanol
induced liver damage for further industrial appiicas as functional food and pharmaceuticals.
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ANTIOXIDANT ACTIVITY OF FERMENTED MARINE MICROALGAE, PAVLCH
LUTHERI(HAPTOPHYCEAE) WITHHANSENULA POLYMORPHIN MACROPHAGE
CELL
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Microalgae are major primary producers of organiatters in aquatic environments
through their photosynthetic activities. Fermenteitroalgae Pavlova lutherj preparation
(FMP) is product of yeast fermentation bfansenula polymorphalt was tested for their
antioxidant activities including lipid peroxidatianhibitory activity, free radicals scavenging
activity, inhibition of reactive oxygen species amuse macrophages, RAW264.7 cell and
inhibited myeloperoxidase (MPO) activity in humatyetoid cells (HL60). FMP exhibited the
highest antioxidant activity and inhibitory intrdicéar ROS such as hydroxyl and superoxide
radicals. And MTT assay showed no cytotoxicity oouse macrophages cell (RAW264.7),
human myeloid cells (HL60) and human fetal lungdtidast cell line (MRC-5). Further, the
antioxidant mechanism of FMP was evaluated by praepression levels of antioxidant enzyme
(superoxide dismutase and glutathione) using weditat. The results obtained in the present
study indicated that the FMP is a potential sowfogatural antioxidant.
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PURIFICATION OF PEPTIDE FROM ABALONHALIOTIS DISCUS HANNATHAT
INHIBITS MMP-2 AND MMP-9 EXPRESSION THROUGH NEK-B ACTIVATION IN
HUMAN FIBROSARCOMA CELLS
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Abalone Haliotis discus hanny which is one of the most commercially important
gastropods in aquaculture. Abalone intestine gewéstinal digests Il (AIGID 1ll) with below
10 kDa molecular weight, which fractionated usingatdiltration (UF) membrane bioreactor
systems. AIGID Il was purified by recycle chromgtaphy on JAI W253 silica-gel column and
reverse-phase high-performance liquid chromatogra@hPLC) on a OHpak SB-803 HQ
column. A fraction V exhibited the highest inhibijceffect on MMP-2 and MMP-9 activity in
HT1080 and amino acid sequence of peptide wasifabehas Ala-Glu-Leu-Pro-Ser-Leu-Pro-Gly
with a molecular size of 907.0 Da. Further, thefmd peptide could attenuate protein expression
of p50 and p65, a part of nuclear transcriptiondakappa B (NFReB). These results suggest that
purified peptide down-regulates MMP-2 and MMP-9 m@gsion in HT1080 cells through the NF-
kB-mediated pathway.
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LUTHERITHAT INCREASE ALP ACTIVITY THROUGH MAPK ACTIVATION, AND
INDUCES OSTEOBLASTIC DIFFERENTIATION
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In the present work, fermented microalgRaylova lutherj preparation is product of yeast
fermentation byHansenula polymorphaAnd purified and characterized a alkaline phospde
(ALP) activity peptide from fermented microalgaeftek its separation from the fermented
microalgae by several purification steps, the pleptesponsible for the ALP activity was isolated
and its sequence was identified as Glu-Pro-GInHmp-Leu (908.9 Da). Our results indicate that
a non-toxic peptide can increase activity of ALP p@senotypic markers for early-stage
osteoblastic differentiation. Furthermore, the hssishowed positive effects of peptide on
alkaline phosphatase and bone morphogenic prot€BMP-2) as important factors for bone
formation, remodeling and mineralization. To elata the mechanisms by which the peptide
acted, we examined its effects on TPA-induced MARIKs<B activation and determined that
the peptide treatment significantly reduced p-p3&ERK) kinase/NFR<B (p65) in MG-63 cells.
The present study may provide new insights in steablastic differentiation of purified peptide
and possibility for its application in bone hedathpplement.
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COMPOSITION AND CONTENT OF THE SULFATED POLYSACCHRADES IN BROWN
ALGAE AT DIFFERENT STAGE OF ALGAE ONTOGENESIS
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The brown seaweeds are the rich and renewable esoofc biological active
polysaccharides: fucoidans, lainarans and algicitsa Russian Far East seas are rich with brown
algae. The main problem of medical application aflypaccharides to obtain of pure
polysaccharides possessing standard propertiescdrttent and composition of polysaccharides
are known to change depending on species, stagdgaé ontogenesis, location, methods of
extraction. The investigation of monthly changes tive composition and content of the
polysaccharides, physiological age where algae hsgited maximum quantity of
polysaccharides with a fixed structure and the ésghbiological activity are necessary for
determining of the optimal time for collecting adgan order to standardize preparation of these
polysaccharides.

Sterile and reproductive tissue of seven browneal@éaria ochotensisCostaria costatafFucus
evanescens Sargassum pallidum Silvetia babingtoniji Saccharina japonicaand Undaria
pinnatifida) from Russian Far East seas were comparativeltheocontents and monosaccharide
compositions of fucoidans. It was proved that rdpmtion stages have an apparent effect on
fucoidan content and its’ monosaccharide compasitleucoidan content in fertile tissue was
pointed out to be 1.3 — 5.0 times as high as inlstenes. Fertile plants &. babingtoniyielded

the highest fucoidan content (25 % dw).

Structural changes of the polysaccharide are spagecific and perhaps, depend on the
type of the synthesized polysaccharidevas determined that the sterile algae synthdsiziow-
sulfated heteropolysaccharide and the fertile glantighly-sulfated polysaccharide containing
are fucose and galactose as main components. Bast present and previously reported data
we believe that fucoidan accumulation during repaoidle structure development is a common
trend for brown seaweeds. Reproduction caused elsang the biosynthesis of the
polysaccharide. It has been suggested that theemonand composition of structural
polysaccharides are determined to a large extenifédycycle stage rather than by effects of
environmental factors.
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BIOACTIVE METABOLITES FROM A MARINE-DERIVED FUNGUS
PENICILLIUM THOMII KMM 4645

M.P. SobolevskayaA.S. Silchenkd Sh.Sh. Afiyatullod, S.A. Dyshlovo$, N.N. Kirichulé,
V.A. Denisenk8, A.A. Bocharova

8G.B. Elyakov Pacific Institute of Bioorganic ChemjsFar-Eastern Branch of the Russian
Academy of Sciences, Vladivostok-22, Pr-t 100Hktiyv159, Russian Federation. E-mail:
sobolevskaya m@mail.ru
PFar-East Federal University, Russian Federation)880, Vladivostok, Suhanova,8,
tel/fax: (423)2432315

In our search for the biologically active sapgtes from marine-derived fungi, we found that
Penicillium thomiiKMM 4645, associated withSargassum miyabélLazurnaya Bay,the sea of
Jupan), produce two new substances Austalide J-dn(d Pestafolide B (2) together with known
Daldinin D (3). The structures of these compounésewdetermined mainly by analysis of their
NMR spectroscopic data. The Pestafolide B (2) aattliidin D (3) don’t show cytotoxic activity
against HL-60 and HeLa human cancer cell linegg(#200uM, evaluated with MTS-test), at the
same time the substances able to inhibit the gr@fithuman cancer HelLa cell colonies in soft
agar at non-cytotoxic concentrations of 15.6 and L&/ respectively. Compounds 2 and 3 do
not effect on action of the -13-4-D-glucanase (laminarinase) froBpisula (Pseudocardium
sacchalinens andPerna viridis The biological activity of 1 not examined.
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STRUCTURE AND ANTI-HIV ACTIVITY OF AN UNFRACTIONATED FUCOIDAN FROM
BROWN SEAWEEDTUBINARIA ORNATA

Thanh Thi Thu Thu¥, Tran Thi Thanh VafiNguyen Tien Tdi, Bui Minh Ly?,

1) Institute of Chemistry, Vietnam Academy of Seend Technology -VAST
2) Nha Trang Institute of Technology Research ampliéation — VAST

1. Introduction: Fucoidans are sulfated polysaddearderived from marine brown seaweed. They were
reported to exhibit a wide range of biological @ities. The structure of fucoidan isolated from Binaria
Ornata is still poorly investigated in contractdther fucoidan The aims of this study are to elaigd
structure of fucoidan extracted from brown seaw&atbinaria Ornata collected at Vietham coast by
tandem ESI-MS and to investigate its anti-HIV aityiv
2. Experimentals
Extraction: Turbinaria Ornata species was colleetieha Trang Sea in April, 2008 and identifiedDy
Le Nhu Hau. Extraction was followed the method d&B et al (Carbonhydr. Res., 339, 511-517, 2004)
Chemical analysis: Neutral monosaccharide compositivere elucidated by the method of Bilan et al.
(Carbohydr. Res., 337, 719-730, 2002) .Uronic a&cidtent was determined by following the carbazole
method (Anal. Biochem., 4, 330-334, 1962. Sulfatatent was estimated using gelatin/BaCl2 method
(Biochem. J., 78, 312-319, 1961).
Acid hydrolysis: Acid hydrolysis of fucoidan wasrdad out using TFA (0.75 M, 1 h, 600C).
ESI-MS: ESIMS experiments were performed on a XEQoMS, Waters-USA. The analyses were carried
out in negative mode.
Anti-HIV activity: MTT assays were realized at Retirology Laboratory — CRP Santé — Luxembourg, on
human T lymphocyte cell line (MT4) which had beeansferred by VLTH-1 (Virus lymphotropique T
humain). (Vandamme et al. 2000 and Reed L.J., Muéh£938).
3. Results and Discussion
Sugar composition of un fractionated fucoidan mpde, it contains mainly two kinds of sugar witteth
molar ratio Fucose: Galactose = 1.0:0.3. Figuréddws the mass spectrum of hydrolysed fucoidan. The
assignments represented are anionised fragmentde(Ta. The MS2 of base peak at m/z 243.07
corresponding to the monosulfated fucose was fraggde Signals from C-4 (m/z 183.02) and C-2
(m/z 138.86) sulfation ofa-L-Fucp residues were detected The ion at m&8Bwas the major
fragment indicating that the fucosyl units areinfyasulfated at position 2. The MS2 of ions at m/z
307.06; 389.09; 405.01; 491.02 and 535.14 also Hmeen done. All of the results indicated that
unfractionated fucoidan from brown seaweed Turln&rnata is predominantly {23) a-L-fucose
residue and sulfate groups occupied mostly thea@ePpartly the C-4 positions of the fucose residues

vvvvvv

m/z composition

225.03| [Fuc;SO;Na-H,O-NaJ

234.07| [Fuc,(SO;Na)-2Naf

243.07| [Fuc,SOsNa-NaJ

298.15| [Fucy(SO:Na),-H,0-2Naf

307.06/ [Fucy(SO;Na)-2Naf

389.09| [Fuc,SO;Na-Naj

405.01| [FugGahSO;Na—Na]

453.06| [Fucs(SO:Na),-2Naf"

Table 1: Fragmentation of fucoidan by
negative ESI-MS

==
Figure 1: ESI-MSof sulfated oligosaccharides
derived from the hydrolysis of fucoidi

Fucoidan sample was investigated for anti-HIV agtivThe results indicated that our fucoidan has

protection to cell against HIV-1 with IC50 3&ml.
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STRUCTURE OF THE O-SPECIFIC POLYSACCHARIDE FROM AARINE BACTERIUM
ECHINICOLA PACIFICAKMM 6172" CONTAINING 2,3-DIACETAMIDO-2,3-DIDEOXY-D-
GLUCURONIC ACID

S.V. Tomshich, N.A. Komandrova, V.V. Isakov, M.Sokoulin*, O.l. Nedashkovskaya

G.B. Elyakov Pacific Institute of Bioorganic ChetmjisFar East Branch
of the Russian Academy of Sciences, Vladivostasi&u
e-mail:tomsh@piboc.dvo.ru

The genusEchinicola was proposed to accommodate heterotrophic, Grajative,
gliding and pigmented bacteria belonging to the illanCyclobacteriaceaeof the phylum
BacteroidetesEchinicola pacificastrain KMM 6172 (=KCTC 12368 =LMG 23350 ) from the
Collection of Marine Microorganisms of the Pacifitstitute of Bioorganic Chemistry, Far East
Branch of the Russian Academy of Sciences wastesblaom the sea urchitrongylocentrotus
intermediuscollected in Troitsa Bay, Gulf of Peter the Grézdst Sea (also known as the Sea of
Japan) [1].

The O-specific polysaccharide. pacificawas obtained by mild acid degradation of the
lipopolysaccharide isolated from dried bacteridlscby the extraction with agueous phenol and
studied by chemical methods atifl and**C NMR spectroscopy, including 2D COSY, TOCSY,
'H,%°C HMQC and HMBC experiments. Sugar analysis and NépBctroscopy revealed that the
polysaccharide contains D-galactose (D-Gal), lnrhase (L-Rha), 2-acetamido-2-deoxy-D-
galactose (D-GalNAc), 2,3-diacetamido-2,3-dideoxgiDcuronic acid (D-GIpNAc3NACA)
and O-acetyl group in nonstoichiometric amount (80%

In addition, the polysaccharide was subjected éosthivolysis to confirm the full structure
of repeating unit and receive the additional infation. The resultant fragment was analyzed by
1D and 2D NMR spectroscopy as the initial OPS. #swound that this fragment is the
disaccharide consisted of two {#)-linked 2,3-diacetamido-2,3-dideoxy-D-glucuronacid
residues. Based on the data obtained the followingcture of the branched pentasaccharide
repeating unit was established:

B-D-GIcpNAC3NACA4Ac-(1- 4)3-D-GIcpNAC3NACA
1

l
3

- 6)-B-p-Galp-(1 - 3)-B-L-Rhap-(1 - 4)-3-D-GalpNAc-(1 -

This work was supported by the Russian FoundatipBésic Research (grant No. 12-04-00938-a).
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The marine microorganisms are the major contrilsutof vital important organic
substances in complex ecosystem of World Ocean tduexpression of unique enzymes
spectrum, including hydrolyses which modify the gmtymers [1]. The enzymes from marine
microorganisms are characterized by higher actilay temperature optimum, the resistance to
chemical modifications and prolonged storage [2/(8] the contrary to microorganisms isolated
from Pacific and Indian Oceans, the Black Sea miganisms studied insignificantly up to
present. Therefore the aim of the present investigavas to identify bacteria, isolated from
Black Sea and study their ability to produce enzymgh glycolytic and proteolytic action. Sixty
four strains, isolated from water and invertebrateBlack Sea were identified as representatives
of the following genus: Alteromonas, Halomonas, Mamonas, Oceanimonas,
Pseudoalteromonas and Shewanella. It was showr6#8atof the studied strains displayed the
capacity to the synthesis enzymes with-rhamnosidase activity which varied from 0.010t@0
U/ml depending on the strain. The greatest numlieth® enzyme producers was found in
representatives of Alteromonas macleodii. Otheestigated glycosidase activities: amylgse,
N-acetyl-D-glucosaminidase;N-acetyl-D-glucosaminidase;N-acetyl-D-galactosaminidasg;
N-acetyl-D-galactosaminidaséy-D-glucoronidase f3-D-galactosidasepn-D-galactosidasep-D-
glucosidase, KM-cellulase activities though haverbéound, but mainly with inconsiderable
indices.a-D-Glucosidaseg-D-mannosidasey-L-fucosidase B-D-xylosidase and-D-xylosidase
activities were found in neither of the straingdeds

Strains with rather high proteolytic activity weflmind among marine species of bacteria.
It has been established that 18 strains (28%) ahé#dne isolates were characterized by rather
high level of total proteolytic activity (from 0.10 0.5 U/ml), 43.75% of them displayed
inconsiderable (up to 0.1 U/ml) or only trace (op0t01 U/ml) activity, 18.75% did not display
any hydrolytic activity in respect of casein. Intigations of substrate specificity to a number of
fibrillar and globular proteins of nine strains died, which displayed considerable general
(caseinolytic) activity has shown that eight ofrthéisplayed fibrinolytic activity from 0.15 to
2.175 U/ml. All nine strains were characterizeddgfatin activity. Collagenase and keratinase
activity was also revealed. Neither of nine strarerted elastase activity.

So we showed that Black Sea as Pacific Ocean inhalnimber of microorganisms which
may be effective producers of important for praetenzymes such asL-rhamnosidases and
proteases in particular with fibrinolytic activitfhese enzymes may be perspective in using for
medicine and various biotechnological processes.
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SUBSTANCE. PERSPECTIVES OF CARRAGEENANS APPLICATION
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Red algae are a source of interest on the strycplrgsico-chemical properties and

biological activity of polysaccharides and pigmeislysaccharides — carrageenans belonging to
food fibers have been safely consumed as const#wdrfood products for many years and have
pronounced properties useful in the biomedicatlfi€larrageenophyte seaweeds are abundant on
Pacific coast and species from famiBjigartinaceae, Tichocarpaceae, Phyllophoraceaere
studied.

The structure of kappa, lambd&hondrus armatus)kappa/iota(C. pinnulatuy and
kappa/beta and new type of carrageenan frbichocarus crinituswere establishedThe
dependence of the macromolecular organization magaenans on the features of their structure
was shown by electron and atomic force microscdigit scatteringOn the basis of the data
received in experiment vitro and ex vivo,the dependence of some biological properties of
polysaccharides on their structure was sholine anticoagulant activity of carrageenans depends
on the molecular weight of polysaccharides, suganposition, sites of sulfation and the
distribution of sulfated units along the galactéaio. The ability of carrageenans to influence on
the cytokine production in the human blood cellegédy dependences on the structure of
polysaccharides and concentration. The carrageemaresable to increase the synthesis of anti-
inflammatory interleukin-10 (IL-10) and at low cantrations their activity (kappa/beta-type)
was higher than that of LPS alone. The activatiocetls by carrageenans occurs through specific
for LPS TLR4 receptors. Since cytokines play aiaaitrole in regulating inflammatory and
immunological processes of the host, vivo administration of carrageenan may influence
antibacterial host-defense systems and the infegbhimcess through modulation of cytokine
production. The protective effect of carrageenagarest damaging effect of endotoxin of gram-
negative bacteria (LPS) was obtaingd vivo. Pretreatment with carrageenans significantly
prolonged survival of mice against LPS-challengée degree of polysaccharide protection
depends on the structure of carrageenans, polysadehconcentration and administration time
and route. A nonspecific resistance of the orgartsm. coli LPS induced by carrageenan was
studied on laboratory animals by investigating thechemical and pathomorphological
parameters. The mechanism of the host resistaneadotoxin induced by carrageenan can be
caused by an immunomodulating effect of these palysarides. At the same time, a
transformation of the ultrastructure of LPS by @actiof carrageenans is observed. Moreover,
carragenan changed both size and Zeta-potetnfiaBB®fromE. coliandY. pseudotuberculosis

The estimation of therapeutic action of food supmat (“Carrageenan-DV”) in complex
therapy of patients by sharp intestinal infectioves given. Carrageenan restored the system of
the hemostatic and corrected parameters of immystera of organism in the course of treatment
of patients with food toxic infection of Salmone##iology more actively in comparison with a
control. These results allow us to hope for a ratapplication of carrageenans for lowering the
toxemia level observed under the development oirtteetious process caused by Gram-negative
bacteria. Comparative analysis of blood patienth woronary heart diseases receiving a favor
therapy for a long time before and after applicated “Carrageenan-DV” elicited statistically
significant reduce in the levels of total cholesteand low density lipoprotein cholesterol down
to normal levels. The results of that investigatimmonstrated that application of “Carrageenan-
DV” as addititious food fiber source during compltherapy of patients with cardio vascular
disorders contributed normalization of indices igid metabolism and chronic inflammatory
process.
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Introduction

We find many kinds of electrolyte polysaccharides seaweeds, as exemplified with
carrageenan, alginate, which have sulfate grougscarboxyl groups. They are applied for food
additives as increasing viscosity or gelling agdrgcause their aqueous solution gives high
viscosity or gels at various conditions. Their prd@s are affected with the concentration of
metal salts and/or their kind. These behaviors r@lated with the solution structure of
polysaccharide and their assembly structure atcuatdelevel or nano-scale.

Recently the fucoidan, having many sulfate grougeeals various physiological activities,
as antiviral, antitumor, and so on. In order tcsthkind of mechanism, it is very important to
elucidate the structure of association betweereprand electrolyte polysaccharide.

In this study structural characterization of marpmysaccharide is performed by small
angle X-ray scattering (SAXS).

Experimental

The fucoidan sample, derived frofurbinaria Ornataspecies, was collected along the
central coasts of Vietham. This chemical compasiti@as analyzed as consisting of fluctose and
galactose with high content of sulfate.

SAXS experiments were carried out at Photon Facfbsykuba, Japan. The X-ray beam
from synchrotron radiation was used. The scatté¢edy was detected by Imaging Plate (IP)
positioned at the distance of about 1 meter formpda holder.

Resultsand Discussion

Figure 1 shows the Kratky plotg®((q) vs
g, wherel(q) is scattering intensity anglis the
magnitude of scattering defined byr(A)sin(6)
with A the wavelength of incident beam 300
2@scattering angle) for 1% fucoidan in wate ~
and in 0.5M NaCl. The weak peak can be foum‘—; 200 4
in 0.4 nm' of g due to the repulsive
electrostatic interaction. This means that tr
fucoidan sample contains much amount
sulfate groups. The addition of saline, the effe
shielding against that force, made the pe 0
disappear. The maxim in 0.75 Hrimdicates the
chain thickness of fucaidan as estimated q, nm’™

about 1 nm.

Fucoidan (Turbinaria Ornata)
O 1% in pure water
1% in 0.5M NacCl

400 —

100 —

Figure 1. Kratky plots for SAXS from fucoidan 1%
in water and in 0.5M NacCl
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SUBSTRATE SPECIFICITY AND CATALYTIC PROPERTIESOF THE
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Fucoidanase from marine molluskambis sp. was isolated from hepatopancreas to
homogeneity with yield of 0.011 %. Molecular magsttee fucoidanase estimated by MALDI
TOF was 38583 Da.

Fucoidanase was stable at high temperatures, ihaltime inactivation was 20 minutes at
55° C and optima of temperature was 45° C. The mami activity was observed at pH 5.0.

The presence of Mg C&* and B&" cations weakly activated the enzyme, cations &f Cu
Zn**and HG" has possessed by the evident inhibitory effe@rmymatic activity.

Fucoidanase catalyzed hydrolysis of the fucoidarenfF. evanescensand Fucus
vesiculosuscontaining 1.3 and 1.4 glycosidic links but not fucoidan fronsaccharina
cichorioidesconsist of sulfated 1 3 linkeda-L-fucopyranose only. It was noted that fucoidanase
catalysed hydrolysis of desulfated fucoidan flenevanescens

For detailed investigation of the specificity ofctudanase the products of enzymatic
transformations~. evanescensucoidan were obtained. The products of enzymhyidrolysis
were oligosaccharides with a degree of polymewrat= 2-10. The major products of F.
evanescens fucoidan transformation were di- ames@tcharides. It were analyzed by NMR
spectroscopy. Accumulation of-13 linkages in the enzymatic hydrolysis productsdates that
fucoidanase specific to the splitting o668 glycosidic bound in fucoidan molecules.
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THE NOVEL ALGINATE LYASE WITH RARE SPECIFICITY FROM THE MARINE
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Alginate lyases or alginases catalyzes the degomdaif alginate by aB-elimination
mechanism, targeting the glycosidie-# O-linkage between monomers with formation of 4-
deoxy-L-eritro-hex-4-enopyranosyluronic acid as thenreducing terminal moiety. At the
moment alginate lyases have been isolated from nsanyces, including marine algae, some
microorganisms and marine invertebrates. Mainlynalg lyases isolated from mollusks such as
Haliotis, Dlabella, Littorina, Aplysia, and Turbaeaclassified into exo- or endo-type poly(M)-
lyase. Only few G-specific lyase from the marinelloek are found and classified as exo-
polyguluronate lyase.

In present work we report about alginate lyasekied from marine molluskambissp.
and classified as endo-polyguluronate lyase (EQ4L2).

Marine molluskLambissp. was collected from the South China Sea inctastal area of
Vietnam. Alginate lyase was purified from a hepatogreas to homogeneous state with yield of
3.2 %. Molecular weigh of isolated alginate lyasasvd1l kDa by SDS-PAGE and 25267 Da by
MALDI TOF which is typical for alginases from maernnvertebrates. Alginate lyase was stable
at high temperatures; a half-inactivation time ®Asminutes at 64° C and optima of temperature
was 45-50° C. The maximum activity was observegHab.0. Cations are through to decrees the
surface density of substrate charge, weakeningidh& interactions between alginate and
enzyme. The presence of MgC&* and B&* cations weakly activated the enzyme, cations of
Cuw, zrf*and Hg" has possessed by the evident inhibitory effecenmymatic activity. An
inhibitory action of H§" indicates that alginate lyase is SH-enzyme.

Alginate lyase fromLambissp. catalyzed cleavage of polyguluronic acid vidthmation of
unsaturated di-, tri- and tetraguluronate oligobaddes as major products of enzymatic
hydrolysis based on the ESI-MS mass-spectrometiy. NMR spectra of end products of
enzymatic hydrolysis are revealed presence of @sbblund at non-reducing end of guluronate
oligosaccharides that are proving lyase mechanfssnzyme action.

So, alginate lyase isolated frdmambissp. catalyzed cleavage @fl—4 glycosidic bounds
in alginates by end-type of action.

This work was supported by the Grant of RussiamBation for Basic Research # 11-04-93@i@+ a
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POLYSACCHARIDES FROM LAMINARIA JAPONICA AND APOSTICHOPUS
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Polysaccharides from marine alga and invertebraisesgss various bioactivities. The
antioxidant activity of polysaccharides from se&wuber Apostichopus japoniclisas well as
the fermentation products of kelpaminaria japonica off-cut and mushroom was investigated
in our group. At last, the functional food was deped and marketed, such as capsule, oral
liquid using the polysaccharides.

Dietary fiber containing polysaccharides was prepgaby fermentation products from
mushroom and kelp off-cut. In order to study theical scavenging capacity of the dietary fiber,
the hydroxyl radical system and superoxide aniodiced system was used. The radical
scavenging capacity with dietary fiber made of kefipcut fermentation products was positively
related to sample concentration. The capacity afrdwyl radical scavenging of dietary fiber
made of kelp off-cut fermentation products was bigthan the capacity of superoxide anion
radical scavenging.

Polysaccharides (AJP) were prepared from sea cusulmp protease hydrolysis method.
Antioxidant activityin vitro and antihyperlipidemic activitin vivo was investigated. Chemical
composition analysis indicated that AJP was maadgnposed of glucosamine, galactosamine,
glucuronic acid, mannose, glucose, galactose atwk®& with an average molecular weight about
of 36.2 kDa. The antioxidant capacities of AJP weespectively, evaluated by the assays of
scavenging DPPH, hydroxyl and superoxide radicahsl reducing powein vitro. It showed
potent free radical scavenging activities and redugower. Serum total cholesterol (TC),
triglyceride (TG) and low-density lipoprotein (LDC) decreased significantly and high-density
lipoprotein cholesterol (HDL-C) increased signifitly after treatment of hyperlipidemic Wistar
rats with AJP. These results suggest that AJP mayego be a potential candidate of the natural
antioxidants as a therapeutic agent for hyperlipide
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FUCOIDAN FROM BROWN SEAWEED SARGASSUM MCCLUREI: ISOLATION,
CHEMICAL COMPOSITION AND ANTI-HIV ACTIVITY

Pham Duc Thinh Bui Minh Ly*, Tran Thi Thanh Vah
Le Lan AnHf, Thanh Thi Thu Thuyand Tatyana N.Zvyagintseva

Nhatrang Institute of Technology Research and Apfihn-VAST
%Institute of Chemistry- VAST?Pacific Institute of Bioorganic Chemistry- FEB, RAS

Fucoidan largely contains sulphated L-fucose ressdiience fucose is the primary sugar
in fucoidan. Sulfate groups also represent a laogeponent of fucoidan. Many reports indicated
that the biological activities of fucoidan is stgy related to its sulfate content. In this paper,
crude fucoidan was extracted from brown seaw&adjassum mccluraollectedat Nha Trang
bay-Viethnam The resulting crude fucoidan was purified and foaited into 3 fractions by ion-
exchange chromatography on DEAE-Mcro-prep colummgusaqueous sodium chloride of
increasing concentration as eluant. The chemiaalpositon and position of sulfate groups of all
fractions were determined. Anti-HIV activities offude and fractionated fucoidans were
investigated.
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and Technology and Development (NAFOSTED), Vietnanger project number 104.01.59.09.
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SCREENING AND ISOLATION MARINE MICROORGANISMSAS FUCOIDANASE
PRODUCERS

Cao Thi Thuy Han® Bui Minh Ly?, Pham Duc Thint Phan Thi Hoai Trinty Huynh Hoang Nhu
Khantf, T.N. ZvyagintseV} Yu. V. Dubrovskay3 M.| Kusaykir® and V.V. Kurilenk8

®Nha Trang Institute of Technology Research and idagpbn, VAST, Viet Nam
bG.B. Elyakov Pacific Institute of Bioorganic ChemjisFar Eastern Branch, Russian
Academy of Sciences, Vladivostok, Russia

Fucoidans, polysaccharides containing substanéetemtages of L-fucose and sulfate ester
groups, are constituents of brown seaweed and soanme invertebrates (such as sea urchins
and sea cucumberp)]. Fucoidans have varied biological activities¢cluding anticoagulant and
antithrombotic, antivirus, antitumor and immunomiadory, anti-inflammatory, gastric
protective effects and therapeutic potential ingeug [1]. However, the detailed chemical
structure of fucoidans remains unknown, expeciflgoidan from brown seaweeds in tropical
region. Investigation of fucoidanases may providsight into the structure and mechanism
of the biological activity of fucoidans. Dadwailable in the literature mainly concern the
fucoidanases of molluscs],[5] and echinoderm$2] whereas information on microbial
fucoidanases is scarce.

The aim of the present work was to screen marireeba for the efficient producers of
fucoidanases. Since 2007, 800 strains including ©iffins of bacteria and 200 strains of fungi
have been isolated from sea water, seaweeds, nraahesks, bottom sediment. The Collection
of Marine Microorganism was created at Nhatrangtituite of Technology research and
Application (NCMM — Nitra Collection of Marine Mioorganism). Some of these strains are also
stored at the Collection of Marine MicroorganisnisPdBOC (KMM). More than 100 strains of
marine bacteria and 20 strains of marine fungi veareened for producing fucoidan-degrading
enzymes by Nelson method and C-PAGE method. 2instaf marine microorganisms were
found fucoidanase activity by Nelson method, listcd bacteria NCMM 368 was investigated
fucoidanase activity on fucoidan froBargassum polycystuandLaminaria cichorioideshy C-
PAGE method.
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O-GLYCOSIDE HYDROLASE FROM VIETNAM MARINE INVERTEBRATES

Huynh Hoang Nhu Kharltf, Bui Minh Ly}, Le Quang Huah M.I. Kusaykir, Yu. V.
Dubrovskaya Cao Thi Thuy Hanly Pham Duc Thinh

Nha Trang Institute of Technology Research and i8aipon, Vietnamese Academy of Science
and Technology (VAST), Vietnam
?|nstitute of Biotechnology, Vietnamese Academyiefn8e and Technology (VAST), Vietnam.
3 G.B.Elyakov Pacific Institute of Bioorganic ChemjsEar Eastern Branch of the Russian
Academy of Sciences, Russia
Email: khanhhuynh77@yahoo.com

The distribution of O-glycoside hydrolase (fucoidae, polymanuronic lyase,
laminaranase) in 85 species of Vietnam marine tebeates was studied. It is shown that O-
glycoside hydrolase are widespread in the animallyaed. Some mollusks, annelid and
echinoderm species can probably serve as objecisolation and detailed study of enzymes that
degrade polysacchrides from seaweeds as well dga0sge hydrolase.

O-glycoside hydrolase are distributed widely andtequdiverse in Vietham marine
invertebrates. These results provide the basifuftiner research in O-glycoside hydrolase which
are tools for polysaccharides structure clearnesscaeate bioactivity oligosaccharides service
life. And it's also contribute to richness of theetham marine resources. Especially, some of
them such asChaetoptorussp. (Vermes),Loricata (Arthropoda), Lambis sp., Pleuroploca
filamentosa(Gastropoda) Septifer biocularis Maleus maleugBivalvia) are able to become
objects for extracting enzyme fucoidan hydrolyzihgporicypraea mappalaritus, Trochus
maculatus(Gastropoda)Malleus regula Previa penguin(Bivalvia) for polymanuronic lyase,
Perna viridis(Bivalvia), Terebra maculataOrula ovum(Gastropoda) for laminaranase.
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SILAFFINSOF DIATOMS: APPLIED BIOTECHNOLOGY TO
BIOMEDICINE

|.E. Pamirskiy*, K.S.Golokhvast”

!Institute of Geology and Nature Management FEB RBI&goveshchensk
?Far Eastern Federal University, Vladivostok
*droopy@mail.ru

Silaffins involved in the formation of cell wall§ diatoms. It is known that silaffins able
to precipitate silica in vitro, with the formatiaf nano-and micro particles in the form of spheres
and plates containing many pores. It is importdrgt tthe deposition of silica and particle
morphology in the presence silaffins affect the nolwal and physical agents (peptides,
polyamines, phosphate, nitrogen, mechanical chaoigtee reaction mixture). It is believed that
silaffins act as an organic matrix for silica-gaeemnd silica pore size should reflect the pattdrn
a matrix. Now, biotechnology silaffins discussedtl® context of the "Hypothesis of silaffin
matrix" and «LCPA-phosphate model."

We discuss the most perspective area of silaffiméebhnology - development of
production of silicon structures with desired slmpand nanostructural properties for
biocompatible materials and bioprostheses.

1% Symposium on Marine Enzymes and Polysaccharides 81



P4

BIOLOGICAL CHARACTERISTICS OF THE 3BT2 BACTERIA STRN ISOLATED FROM
VUNG TAU OILFIELD PRODUCING THERMOSTABLE ALPHA-AMYLASE

Kim Thoa NGUYEN, Thuy Hien LAI, Dinh Man TRAN

Institute of Biotechnology, Vietham Academy ofr@&eand Technology
18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietham
tdman@ibt.ac.vn

The 3BT2 bacteria strain isolated from the Vung Talfield produces thermostable-
amylase which has phl of 6.5 and 4,: of 80°C. Because of the interesting thermostable enzyme,
this strain has become a promising candidate fodymring thermostable-amylase strain source.
According to biophysiological characteristics ofstistrain revealed the optimal temperature for
growth at 45 - 58C and it is still able to survive at 6 — 10% Na®Ghcentration. Observation of
colony resulted in round rough shape and purpleitedells obtained short-rod-shape (0.5 pm x
1.4 um), positive Gram, positive catalase. Contislp, this strain was classified based on Kit API
50/CHB as well as sequence of 16S rRNA. Based entakonomical results using APIWEB
software, the 3BT2 strain is similar of 80 % Bacillus licheniformisATCC 19580, however the
sequence of 1500 bp fragment coding for 16S rRNéicated that the homologous sequence
between this strain an8. licheniformisDSM 13 & ATCC14580) strain raised up to 97.8 %, as
hence its own namel. licheniformis3BT2.
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OPTIMIZATION OF CULTURE CONDITIONS FOR A RECOMBINAN THERMOSTABLE
ALPHA-AMYLASE GENE EXPRESSION INBACILLUS SUBTILIQJSING RESPONSE
SURFACE METHODOLOGY

Kim Thoa NGUYEN, Thi Minh Tu HOA, Thanh *Thuy TRAN,
Thi Hong Ha NGUYEN, Dinh Man Tran

Institute of Biotechnology, Vietham Academy ofr@&&end Technology
18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietham
tdman@ibt.ac.vn

A thermostablei-amylase gene froBacillus licheniformis3BT2 was cloned and expressed
in Bacillus subtilis168M. The open frame reading region of tiHiamylase gene was fused with
the promoter ofi-amylase gene froBacillus subtilisl68M by megaprimer method and thus, the
cassette of two those components was introdudedtie shuttle vector pHV33. The pHV33
vector containing both foreign parts was transfatraebsequently int8acillus sublitis168 M.
The recombinant strain produced extracellgla@mylase activity of 16 1U/ml, which showed 2
times higher than that of wild type. Moreover, ap#ation of each culture conditions such as
medium, carbon source, phosphate and L-tryptoploacentrations and cultivated temperature
lead an increase of activity up to 75 IU/ml. Amahgse fermentation factors we examined, the
most significant variables influencing-amylase expression were statistically elucidated f
optimization and included medium (Luria Broth — L.B}tryptophan and glucose. To determine
the best culture condition fa-amylase expression, we used the response surfeitedology.

A 20-run Box-Behnken design (BBD) with two centeviris was employed in this work
describing the relationships between the growtlke, mtamylase production and the medium
components, two mathematical models were develbgede following second-order polynomial
equation to fit data in RSM of BBD: The polynomiabdels for the growth rate and tloe
amylase production werep600 = -5.65016 + 5.60753 * LB + 0.99613 * L-trytgwh+ 1.00898

* glucose - 1.86250 * LB * L-trytophan - 0.23700LB * glucose - 0.19600 * L-trytophan *

glucose - 0.98876 * LB+ 1.46733 * L-trytopha%- 0.034014 * glucoszeand Yactivity = +
425.25868 - 513.13656 * LB + 206.94602 * L-trytophal2.55360 * glucose - 200.81015 * LB

* L-trytophan - 30.41201 * LB * glucose + 5.93953 #rytophan * glucose + 355.78299 * EB

0.70427 * trytopha2n+ 1.87428 * glucosze Then the reliability of the model and the accuraty
the prediction were checked by verification expentni triplicate. A maximala-amylase
production of 190 IU/ml was obtained with. Thisuksagreed with the predicted value well and
was 67.3% higher than that obtained with the basdium.
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