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Amphibian Skin Secretions and Bio-adaptive Significance
—Implications from Bombina maxima Skin Secretion Proteome
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(Kunming Institute of Zoology, the Chinese Academy of Sciences, Kunming,Yunnan 650223, China)

Abstract: The studies on Bombina maxima revealed the rich molecular and functional diversity of amphibian skin se-
cretion proteins and peptides. Discovered peptides from B. maxima skin secretions are three classes of antimicrobial pep-
tides, bradykinin analogs and its gene associated peptides with diverse biological functions, proline-rich bombesin and its
gene associated peptides, neuromedin U analog, Bv8 peptides, trefoil factors and protease inhibitors. The molecular and
functional diversity, gene formation mechanisms and expression patterns of the peptides in B. maxima skin well reflect the
molecular basis of bio-adaptation of the frog in certain living environments. In addition, B. maxima albumin with a heme
b cofactor is widely distributed around the membranes of epithelial layer cells and within the stratum spongiosum of dermis
in the skin, indicating its important roles in skin physiological functions, like water economy, metabolite exchange and os-
moregulation, etc. The extraordinary complexity of peptides found in amphibian skin, coupled with the high probability of
their novel molecular structures and possible counterparts in mammals, make amphibians an important target group in
biomedical research and new drug development. Meanwhile, amphibian skin functional genome should be a nice model to
study molecular biology of bio-adaptation, new gene formation and evolution.
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maximin maximin H maximin S 1~5 27 maximin H 1 ~ 4

Max- 20 Lai et al 2002d
imin maximin H
Bombina orientalis B. wvariegata cDNA 56
bombinin bombinin H Gibson cDNA
et al 1991 Simmaco et al 1991 maximin S maximin
maximin H cDNA 11
1.1 Maximin maximin H maximin maximin 1 ~ 11 16
1.1.1 maximin H maximin H 1 ~ 16 1
maximin 20
1 Lee et al 2005a Wang et al 2005
Tab. 1 Antimicrobial peptides identified in Bombina maxima skin cited from Lee et al 2005a Wang et al 2005
Mature peptides Structures
maximin
maximin 1 GIGTKILGGVKTALKGALKELASTYAN-NH,
maximin 2 GIGTKILGGVKTALKGALKELASTYVN-NH,
maximin 3 GIGGKILSGLKTALKGAAKELASTYLH
maxinin 4 GIGGVLLSAGKAALKGLAKVLAEKYAN-NH,
maximin 5 SIGAKILGGVKTFFKGALKELASTYLQ
maximin 6 GIGGALLSAGKSALKGLAKGLAEHFAN-NH,
maximin 7 GIGAKILGGVKTALKGALKELASTYVN-NH,
maximin 8 GIGTKILGGLKTAVKGALKELASTYVN-NH,
maximin 9 GIGRKFLGGVKTTFRCGVKDFASKHLY-NH,
maximin 10 GIGGALLSAGKSALKGLARGLAEHFAS-NH,
maximin 11 GIGTKIIGGLKTAVKGALKELASTYVN-NH,
maximin H
maximin H1 ILGPVISTIGGVLGGLLKNL-NH,
maximin H2 ILGPVLSMVGSALGGLIKKI~-NH,
maximin H3 ILGPVLGLVGNALGGLIKKI-NH,
maximin H4 ILGPVISKIGGVLGGLLKNL-NH,
maximin HS ILGPVLGLVSDTLDDVLGIL-NH,
maximin H6 ILGPVIGTIGNVLGGLLKNL~-NH,
maximin H7 ILGPVIKTIGGVIGGLLKNL~NH,
maximin HS8 ILGPVLGLVSNALGGLLKNI-NH,
maximin H9 ILGPVLGLVSNALGGLIKKI-NH,

maximin HI1O0 ILGPVLGLVSNALGGLLKNL-NH;
maximin HI11 ILGPVLGLVGSALGGLIKKI-NH;
maximin H12 LLGPVLGLVSNALGGLLKNI-NH;
maximin H13 ILGPVIKTIGGVLGGLLKNL~-NH;
maximin H14 ILGPVLGLVGEPLGGLIKKI~-NH,
maximin H15 ILGPVLGLVGNALGGLLKNL~-NH,

maximin H16 ILGPVLSLVGNALGGLIKKI-NH,
maximin S

maximin S1 GSNTGENFKTLDKE

maximin S2 GSNKGEFNFMVDMIQALSN-NH,
maximin S3 GSNKGFNFMVDMINALSN-NH,
maximin S4 RSNKGFNFMVDMIQALSK-NH,

maximin S5 GSNKGFNFMVDMIQALSK-NH,
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Fig. 3 A Bombinakinin M and its gene associated peptides and B mRNAs encoding
bradykinin-related peptides in Bombina maxima skin cited from Lee et al 2005¢
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