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Antimicrobial Peptides Derived from the Marine Organism(s) and Its Mode of Action. Hwang, Bomi,
Juneyoung Lee, and Dong Gun Lee*. School of Life Sciences and Biotechnology, College of Natural Sciences,
Kyungpook National University, Daegu 702-701, Korea - Recently, marine organisms are emerging as a leading
group for identifying and extracting novel bioactive substances. These substances are known to possess a
potential regarding not only as a source of pharmaceutical products but also their beneficial effects on humans.
Among the substances, antimicrobial peptides (AMPs) specifically have attracted considerable interest for
possible use in the development of new antibiotics. AMPs are characterized by relatively short cationic pep-
tides containing the ability to adopt a structure in which cationic or hydrophobic amino acids are spatially
scattered. Although a few reports address novel marine organisms-derived AMPs, their antimicrobial mecha-
nism(s) are still remain unknown. In this review, we summarized the peptides previously investigated, such as
Pleurocidin, Urechistachykinins, Piscidins and Arenicin-1. These peptides exhibited significant antimicrobial
activities against human microbial pathogens without remarkable hemolytic effects against human erythro-
cytes, and their mode of actions are based on permeabilization of the plasma membrane of the pathogen.
Therefore, the study of antimicrobial peptides derived from marine organisms may prove to be useful in the

design of future therapeutic antimicrobial drugs.
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Table 1. Structural class and antimicrobial activity of antimicrobial peptides [7].

Peptides Structures Sources Proposed mode of antimicrobial actions
Melittin o-Helix Honey bee Membrane destabilizing
Magainin o-Helix Frog Permeabilizes membrane or lysis
Cecropin A o-Helix Silk moth Membrane destabilizing
LL-37 a-Helix Human Bacterial membrane permeabilization; strongly salt antagonized
o/p-Defensins B-Sheet Mammals, insects and fungi Many are strongly salt antagonized; cell membrane and intracellular
targets, inhibits macromolecular synthesis
Protegrin B-Sheet Human, porcine Very potent, membrane permeabilization
Polyphemusin {3-Sheet Horseshoe crab Very potent, translocates into bacterial cells
Histatin Histidine rich Human, primate Targets mitochondria in fungal cells
Indolicidin Extended Porcine Inhibits DNA/RNA/protein synthesis in bacterial cells (no pore for-

mation) or disrupts structure of fungal cell membrane
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Table 2. Antimicrobial peptides derived from marine organismgs).

Peptides Sources Amino acid sequences
Pleurocidin Pleuronectes americanus GWGSFFKKAAHVGKHVGKAALTHYL-NH,
Urechistachykinin I Urechis unici LRQSQFVGSR-NH;,
Urechistachykinin 1 rechis unicinctus AAGMGFFGAR-NH,
Piscidin 1 . . FFHHIFRGIVHVGKTIHRLVTG-NH,
Piscidin 2 » Hyb“dt?lt,“‘fj;’ashs FFHHIFRGIVHVGKTIHKLVTG-NH,
Piscidin 3 (Morone saxatilis x M. chrysops) FIHHIFRGIVHAGRSIGRFLTG-NH,
Arenicin-1 Arenicola marina RWCVYAYVRVRGVLVRYRRCW
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Transmembrane pore
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AMPs

Intracellular target
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Model of antimicrobial activity
Transmembrane pore forming mechanisms
Barrel-stave model
Carpet model
Toroidal-pore (Wormhole)

Intracellular target process
Binds nucleic acids

Inhibits nucleic acid synthesis
Inhibits protein synthesis
Inhibits enzymatic activity
Inhibits cell wall synthesis

Alamethicin
Dermaseptin S, cecropin, melittin, caerin 1.1, ovispirin
Magainin 2, protegrin-1, melittin, LL-37, MSI-78

Buforin I, tachyplesin

Pleurocidin, dermaseptin, PR-39, HNP-1, HNP-2, indolicidin
Pleurocidin, dermaseptin, PR-39, HNP-1, HNP-2, indolicidin
Histatins, pyrrhocoricin, drosocin, apidaecin

Mersacidin

Examples of peptides

Fig. 1. Membrane and intracellular models of antimicrobial peptides [1, 7].
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