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Molecular diversities and functions of antibacterial peptides from
the skins of Ranidae of amphibians
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Abstract: Granular glands in the frog skins of Ranidae of amphibians, a widely distributed group with over 650 spe-
cies, synthesize and secrete a remarkably diverse array of peptides with the broad-spectrum antibacterial, antifungal
and other biologic activities to protect the organism against a wide range of pathogens, which are believed to have
arisen as a result of multiple gene duplication events. Almost without exception, these components are hydrophobic,
cationic and form an amphipathic a-helix in a membrane-mimetic solvent. The peptides can be grouped into families
on the basis of structural similarity. To date, brevinin-1, esculentin-1, esculentin-2, and temporin peptides, ranalexin,
ranatuerin-1, ranatuerin-2 and palustrin, brevinin-2, tigerinin, japonicin, nigrocin and melittin-related peptides have
been found in amphibians of Ranidae. In this paper, the molecular diversity, structural feature and the biological ac-

tivity of Ranidae antibacterial peptides were reviewed.
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Fig. 1 Comparison of sequence similarities between the brevinin-1 peptide isolated from the skin secretion of Rana dybowskii,
Rana brevipoda porsa " and Rana palustris %
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Table 1 Primary structures and related net charge of temporin family at neutral pH
Peptide Source Sequence Net charge Reference
1 10
2 [31]
Consensus sequence F L P L 1 S L S KLL -NH,
temporin A . F L P L 1 R vV L S GIL -NH, 2 [34]
R.temporaria
temporin-1Ja . i 1 L P L V N L L N DLL -NH, 0 [33]
R. japonica
temporin-CDYa . v L P L V N L L N DLL -NH, 1 EU827803*
R.dybowskii
temporin-CDYb . 1 L P 1 L P L I G GLL -NH, 1 EU827804*
R.dybowskii
temporin-CDYc¢ . I L P I L S L I G GLL -NH, 0 DQ91544*
R.dybowskii
temporin-CDYd . F 1 G P I S A L A SLFKG -NH, 2 EU827805*
R.dybowskii
* GenBank

Note:* GenBank accession No.
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Table 2 Family and amino acid sequence of representative antibacterialpeptides from the skin of Rnidae of amphibians

Family and peptides Source Amino acid sequence of antibacterial peptides Reference
brevinin-1 R.brevipoda porosa FLPVLAGIAA(10)KVVPALFCKI(10)TKKC [7]
brevinin-2 R.brevipoda porosa GLLDSLKGFA(10)ATAGKGVLPS(10)LLSTASCKLA(10)KTC 71

esculentin-1 R.esculenta [(X}Z;Sc%gilﬁ?gngNLuSGLK( 10)NVGKEVGMDV(10)VRTGID [12]
esculentin-2A R.esculenta GILSLVKGVA(10)KLAGKGLAKE(10)GGKFGLELTA(10)CKIAKQC [12]
ranalexin R.catesbeiana FLGGLIKIVP(10)AMICAVTKKC [22]
ranatuerin-1 R.catesbeiana SMLSVLKNLG(10)KVGLGFVACK(10)INKQC [27]
ranatuerin-2 R.catesbeiana GLFLDTLKGA(10)AKDVAGKLEG(10)LKCKITGCKL(10)P [27]
temporinA R. temporaria FLPLIGRVLS(10)GIL.NH, [34]
palustris-1a R.palustris ALFSILRGLK(10)KLGKMGQAFV(10)NCEIYKKC [10]
palustris-2a R.palustris GFLSTVKNLA(10)TNVAGTVLDT(10)IRCKVTGGCR(10)P [10]
palustris-3a R.palustris I(g;f(’i(()l)l](ﬂ}(]}(g}(]g}))l]sl(cTGIVNGlK(l 0)SLVKGVGMKV(10)FKALN N [10]
tigerinin-1 R.tigerina FCTMIPIPRC(10)Y [37]
aponicin-1 R.japonica FFPIGVFCKI(10)FKTC [39]
japonicin-2 R.japonica FGLPMLSILP(10)KALCILLKRK(10)C [39]
nigrocin-1 R.nigromaculata GLLDSIKGMA(10)ISAGKGALQN(10)LLKVASCKLD(10)KTC [41]
MRP(VR-23) R.sakuraii VIGSILGALA(10)SGLPTLISWI(10)KNR [45]
dybowskin-1CDYa R. dybowskii IIPLPLGYFA(10)KKT EU827807
dybowskin-2CDYa R. dybowskii SAVGRHSRRF(10)GLRKHRKH EU827809"
: * GenBank
Note: * GenBank accession No.
1.12  melittin
26 melittin dybowskin-2CDYa( 2)
, (Apis mellifera Lin- , 18
naeus) ) 7 ,
(Apis florea Fabricius) (Apis cerana Fab- )
ricius) B3l melittin s
Conlont*43
(R.tagoi Okada) (Rana sa-
kuraii Matsui & Matsui) 2
melittin , melittin 300
(melittin-related peptide, MRP) MRP , 2/3
, melittin ,
13 s melittin, MRP
[ﬂl
B
1.13 dybowskin-1  dybowskin-2 12

CDYa( 2) 13

B

, temporin

dybowskin-1 ’
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