Capuzzo J.M. 1988. Lipid composition of the digestive glands of Mytilus edulis and Carcinus maenas in
response to pollutant gradients / J.M.Capuzzo, D.F. Leavitt // Mar. Ecol. Prog. Ser. Vol. 46. No 5. P. 139-145.

Chetty A. N. 1994. Alterations in the tissue lipid profiles of Lamellidens marginalis under ambient ammonia
stress / A. N. Chetty, K. Indira / Bull. Environ. Contam. Toxicol. V. 53. P. 693-698.

Engelbrecht F.M., Mari F., Anderson J.T. 1974. // S.A. Med. J. V. 48. No 7. P. 250-256.

Folch J. 1957. A simple method for the isolation and purification of total lipids animal tissue (for brain, liver
and muscle) / J. Folch, M. Lees, G.H. Sloan-Stanley // J. Biol. Chem. V. 226. P. 497-509.

Gudimova E.N. 2002. Benthic invertebrates of the White Sea: resources, potential uses, ecology / E.N.
Gudimova // Nature use in the Euro-Arctic Region: 20™ century experience and visions. — Apatity: Kola Research
Centre of RAS. 487 p. [in Russian]

Isidorov V.A. 1999. Introduction to chemical ecotoxicology / V.A. Isidorov. — St. Petersburg: 1999. 134 p. [in Russian]

Khlusov [.A. 2003. Xenon effect on the composition and peroxidation of lipids in mouse brain / I.A. Khlusov,
S.A. Naumov, V.Yu. Serebrov, B.A. Loktyushina // Bulletin of the Siberian Branch of the Russian Medical Sciences
Academy. No 4. P. 42-47. [in Russian]

Kurashvili L.V. 2003. Lipid metabolism in emergency states / L.V. Kurashvili, V.G. Vasilkov. — Penza: 2003.
198 p. [in Russian]

Kutsenko S.A. 2004. Basic toxicology / S.A. Kutsenko. — St. Petersburg: 2004. 715 p. [in Russian]

Shpakov A.O. 1994. In vivo and in vitro effect of copper and cadmium cations on the activity of adenylate
cyclase and 5’-nucleotidase in tissues of freshwater mussels / A.O. Shpakov, K.V. Derkach // Russ. J. Evol. Biochem.
Physiol. No 30 (6). P. 729-73. [in Russian]

Sidorov V.S. 1972. Lipids in fish. 1. Analysis methodology / V.S. Sidorov, E.I. Lizenko, O.M. Bolgova, Z.A.
Nefyodova.- Petrozavodsk: Karelian Branch, USSR Acad. Sci. 1972. P. 150-162. [in Russian]

WHO Cadmium. 1992. Environmental Health Criteria 134. — Geneva: WHO, IPCS. 1992. 205 p.

STUDIES OF ANTIMICROBIAL PEPTIDES IN THE GREEN SEA URCHIN
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Sea urchins are interesting animals to study as sources for novel compounds that might have
promising activities and properties. For the first time from sea urchins, we have recently isolated and
characterized two novel families of antimicrobial peptides (AMPs) from the green sea urchin,
Strongylocentrotus droebachiensis.

The first family of AMPs, named strongylocins, is the cysteine-rich peptides isolated from
extracts of the coelomocytes (blood cells). Strongylocins contain 6 cysteines and have a novel cysteine
arrangement pattern when compared to other cysteine-rich peptides in the Antimicrobial Peptide
Database (http://aps.unmc.edu/AP/main.php ). Their putative precursor peptides contain a signal
peptide, a prosequence and a native region. Their gene sequences indicate that strongylocins (except
strongylocin 1b) have three introns and four exons. The mature strongylocins are active against both
Gram-positive and Gram-negative bacteria. Similar genes were found in the sister species, S.
purpuratus. Recombinant products of these genes inhibited growth of bacteria by a nonlytic,
presumably intracellular mechanism.

The other family of AMPs, named centrocins, has a heterodimeric structure (a heavy chain and
light chain linked by a disulfide bridge). The gene sequences of centrocins code for a signal peptide,
two prosequences and a native region. These genes contain one intron and two exons. The native
peptides were highly potent against bacteria. A synthetically made heavy chain had anti-fungi and
anti-yeast properties in addition to being active against bacteria.

All together, these two families of AMPs from S. droebachiensis have promising antibacterial
properties for development and future exploitation.
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