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Abstract: At present, 750 antimicrobial peptides have been successfully isolated from the biological community, of which with
antitumor activity account for about 13.1%. The antibacterial peptides derived from amphibians and fish are about 13.3% and 9.3%,
respectively. Fish and amphibians are the most primitive vertebrate, and most of them rely on the gills, skin and intestinal breathing. Due
to their extremely fragile acquired immune system, they have a powerful innate immune system to avoid the infection of the pathogen, thus
the antimicrobial peptides distributed in different parts have become the important component of first defense line of broad-spectrum in these
lower organisms. This paper reviewed the broad-spectrum antibacterial activity and immune regulation ability of antibacterial peptides such as
moronecidin, epinecidin-1, paradaxin, and misgurin distributed in hybrid striped bass, Epinephelus coioides, Pardachirus marmoratus,
and Misgurnus anguillicaudatusts, as well as antibacterial spectrum of smelly frog antimicrobial peptide. For instance, the moronecidin can kill
all gram positive bacteria and some gram negative bacteria. Epinecidin-1 can effectively prevent the infection of vulnificus ( Vibrio vulnificus )
in grouper and kill the nervous necrosis virus. Paradaxin reveals the antitumor activities. Misgurin has strong bactericidal ability. Antibacterial
peptides from the smelly frog can kill Candida albicans. Then, the paper summarized the antibacterial peptides successfully expressed in Pichia
pastoris and those derived from fish and amphibian of having antiviral and antitumor activities. Finally, the paper discussed the problems and
solutions in the application of these antibacterial peptides, providing a theoretical basis for green and effective antibacterial peptide drugs in
various fields to play a great role.
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i B K ( Antimicrobial peptides, AMPs) & 7£
SMFEAERIET , S S B R G877 R R — 2R
Xk A0 IR ) 0 1 TR AT S 8 1 M 1) 22 ik )
JF, S Sl S S i A R B A R A
EARETTZ A TR Y. AR Y. WA )
Yy, e, BRI YIENRN ST 2K, h
20-60 A~ LR R SEALAL L AR P KA AT
P, T ELE A A T 1 RS AR T R 3
B R R AEAT RS — TR B
LR P THUR 2K, B IRYT RAEME KK
PRI S B R BT I ShBE. T ARk, N
SPRBUR KB SEAT TR R fan, MR EK
i1 ( Oreochromis mossambicus ) A5 L B AK tilapia
hepcidin 1-5 FIE IR HT N R H T ( Cyclic shrimp
anti-lipopolysaccharide factor, CSALF) BEERIAIEA
BEEP 2R FERTRE (GNNV ) 120 5 W H A % i 200 i
H AR ECR BT AR Tachyplesin 1 R A 20T U 28505
O B TR B KOG E A [ IR A K R
TR AR 22 R P P T R G B R A i £ 7
PO KA A B HLH Dy - 0 PR IR R T
A T BRI 23 B e, el R AR B Ak
JE R LR, BRI A0 N /E T DNA B RNA,
EHERICANE, AP E L AR,
S MRVATC TR IR 9 i O B D 3R S g K PR RS, T I
BEICE . RGBT AR PEVEME A L BUR kX
FARF AN TR BIL i AR M A S0 77 A O AN S S

R, Bz RFN B g 2 R R iR A
SRR, B REE A ORI R U i J PR T T X s
AL S A I F B PR Fan, Ak rh 4y g 3
40} misgurin, MAZE L H 5 2 i pleurocidin
#1 hepcidin, M\ B 5 £ T Ay B 3 Y paradaxins, M
1 BE AR 43 25 2 Y epinecidin, M 4% 38 Sk A
43 5 2] 1Y moronecidin A1l piscidin 4, M/\H 8 1
o ENE] hagfish intestinal antimicrobial peptides, N
R fa v 43 B9 ) Y dicentracin, A % £ 43 B 3
Y parasin F1 MK PG ¥ /\ H 88 4 v 4355 21| 19 hfiap-1
2 VOB AT sh Wy K 0 2 Y R R 2 R T
TEVEPITT, A0 DS B R AR A T BB 1) 52 52 e
22 1) 22 b 24 BE MR BT R IR < 0 1M A AT SR I
i 37 PE 1) 3 BLIK (tachykinins ). H A O 2R 3704

FHI 22 #0IK (bradykinins ), i FF IR B 380 28 B i
= ( thyrotropinreleasing hormone . bombesin-like )
Y Ho g% Z 40 vh F A IR DR B R AR K Copioid
peptides ) 174 R ( Hylachinensis ) 7= 4= [T
BERK caeruleins, JER P EPEIRBELS AL, J2—FhHE DL
A BERIZE AL 2RI F IR 2 ( Cholecystokinin,
CCK) 15 TR, REAERIVES | A FIBER 70l ,
WAV o P N B 0 . BRI & 11, X K
PR A B A A7 R0 RTS8 7 5 K [ A e 3 43
SRRy R B AT TR TS . A SCHE s R f 2R P Y
fiith . ApEf . R JRET I IR G 2l
) SR BT TR IR AT IRT3, 4 X JL T IR BB A 52
IRIERE R B S IR R A AT e, PRI LR HUA
JIRA P RSt 8 B S X 5 2R HTTE IR AH G
SERHBE ] UK JR S 2000 R 225 4k
1 &fa Apa. FEHE. EHANRERE
FREY LB

L1 & &3 kg L %

Moronecidin /& M 2% 3¢ 55 8L fiFi #. ( Hybrid striped
bass ) SEANFZ K b4 AR B0 09 7 23 SRR AR A
2[R A3 A A A S o BELHE S R BB K,
PSSR (79 SRR ) 0 3 A4 . 14
{55 IR 22 ANEIER ), 14 C K ¥ prodomain XI5 35
AR ) MR (22 D& ), ZIEFA 3
AT 4 AINE T, Moronecidin $T 4 2% [
PR . L OB . 22RECE ( Filamentous fungi )
RV RE, f 455 il B 28 22 40, A0 A A B M A
( Pseudomonas aeruginosa ). T H 480 P4 K 4 ¥ €6, ) 25
EREE ( Methicillin-resistant S.aureus ) FUH 7 i 55 28 3%
% Bk i ( Vancomycin-resistant Enterococcus faecalis ).
Moronecidin X A 4% 21 it 38 A= 25 W 4% QB ( Listeria
monocytogenes ). %< B H % BR & ( Staphylococcus
epidermidis ). K WMy ¥ & (E. coli ). B 18 My ¥ &
( Enterobacter cloacae ). i #¢ 5L 75 111 B ( Klebsiella
pneumoniae ). At 2 ( Moraxella catarrhalis ).
¥ E GV T (Salmonella choleraesuis ). /)N W 4%
I % BB K %% IS B ( Yersinia enterocolitica ). 110,75
YR ( Candida albicans ). #1822 B ( Candida
tropicalis ) Y HAERPURTEVE



2017.33(12)

REAREEE « 2R R S IR Bt e 63

1.2 %3t & B MRH) 4

Epinecidin-1 f& M 2% 47 1 B 1 ( Epinephelus
coioides ) WISEFI A 7y B3, & 21 2 SLmR ik
L PR AP 0 8 0 3205 D R R ) — R P TE IK ., o8 %
Y epinecidin-1 ¢cDNA 518 bp, il & 67 4~ & 3L iR
M f Sk, AR 3 AU . 22 NEEERR 5K,
25 N IERR I IR, R 20 A2 KR 1) R 2 K i
pro XI5k, epinecidin-1 5% A 3 AW & F 4 4
A2 AR AL B BB epinecidin-1 ELA
RSB APT TSR, X R BOK ™o It v 40 R v i A
9K B ( Vibrio parahaemolyticus ). ¥ ¥ 3K B ( Vibrio
alginolyticus ), A 11 9K & (Vibrio vulnificus ), 2 A
B 307 758 [ B ( Pasturella multocida ), i F1 <, 5. g
W (Aeromonas sobrio ), EE REEM R ( Morganella
morganii ). WEIKS B ( Aeromonas hydrophila ).
P B e 5 1 WA R ( Flavobacterium meningosepticum )
MR FFE DHSo KA RGR AR RE ST, SRR
VREE/NT 5 umol, Pan 25 2 R B, 7 BE AT IKTE
CEEEINEE (Vibrio vulnificus ) W41 KEAFE R
1 ( Tilapia ) THATE R EG S .
1.3 5989 & 4 kg S0 3

Paradaxin J& i - M % 8 1 ( Pardachirus
marmoratus ) WA 43 545 B (14 9 S5 FH 257 a- 125
S5 I HAT A R BTRIR, & 33 DR IEIRTR AL,
FATHUMI TS | BRI B R i R Y,
Paradaxin 43 5 Paradaxinl. Paradaxinll 7§ ), 12
BT ACHE T . SOAH RO 55 R AR AT B P A
YL B K. Paradaxinl F ParadaxinIl 23 51 5 %4 85 £ 1%
RS IR 10 10% F1 8%, Paradaxinl [1 40 i 5514 2
Paradaxinll ) 5-10 % Paradaxin X} K % #F [# 1 4=
O A BRI PURTE T, X 40 2040 A A I
.
1.4 RHITA KGR E

Misgurin /& H Je ik ( Misgurnus anguillicaudatus )
PR BRI UR K, o 21 DR,
ety 1E HL T B 4 IR A 5 RS A IRk SE . e
BT B IR A 1A KM T R0 2 22 B B o2
W RE AR E AR HZRHURE R T A &2 e 2 iR v]
P8 K BOSCENE o- BRESEHE . VBT B kY 45

LR 11.84, 4 pHepl BHZ 8 [ 0 1E fLfr, 1F
HL A (95 | AT TR IR A TG PS5, TR AT g 5T A
CINDRL &N NN e e I 101 LI G E RPN
TG VER AR 2, PRI P IR 7E 10 pg/mL LLF
PR PR A o 40 = £ 200 L e AT V8 LT o R SRk T I A
G ARAC IR I3 2= PR, 0 = B I S I
BRI AR R AL G RICIE LA . R
Park [26] Wit , misgurin KA ey misgurin M
TR e BEAR TR, 4 U8 S)kCHT BT IR B2 4 pg/mL
A AT S B A R B2 1 ( Saccharomyces cerevisiae ) ;
2R BT BRI BE R 8 pg/mLL B AT ) A % G B
AN B 2EHFF I ( Bacillus subtilis ). 4 85 (A 5K
W ( Staphylococcus aureus ) T REEERT ( Streptococcus
pneumoniae ). W% RAR M ( Pseudomonas putida ),
(] EEAT LA A 2 R BAPE B An KRG ATF A ( Escherichia
coli ). R ABFEV TR (Salmonella typhimurium ),
s AT OB a0 B A B BR B ( Cryprococcus
neoformans ) 5 4 e Bk BT E KV FE h 16 pg/mL B AT
P AZ T BR B ( Streptococcus mutans ). V5 8 FR B
(Serratia sp. ). FEEIRIA ( Candida albicans ).

1.5 Ssk 3 ko9 40 %

S T TR IR DA SR B R B AR R 26 N
LR R AL B A WG PR, A A SO AT Y 1SR A
QIR 1A ER, &7 IR AT 3 i R A 3
KGR . Conlon 7 A Ay ek (4 Rz ok 2 T 20 A K A8k
250 Z BRI AR A, KA AR TR AR IR, S
oM Z R EEER 2K, R 2kt 2
Pl RE R S R A 5 2R, TE UM o- BRAESEHY . k2R
PUR IR KR+ 40 e K, 4245 brevinin-1. brevinin-2.
esculentin-1. esculentin-2. ranalexin. ranatuerin-1.
ranatuerin-2 il temporin peptides %5,

TR BT R A PR IS S BT, anEk 1. K2
7R o IR AP Sl ) BAT BT AR 7S
PERIBTR R I 3.

2 MEREERESHHRIE

BB IR R — Tl LAY 5 M — T 05 R R U5 ) %
B, SR AT LT, AnEE 4 fERE ( Alcohol
oxidase, AOX ), ¥RNH-E B Al AL U ’281
IS AR REFR I (i ] e 22 f9 2 pPICOK 2k, &
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F1 ETFYEE, ARE. H85E . REFMRERERNREEYE
AMPs £ 5 AMPs i A2 [CPATER 2 GBI K A PRI ER2u
moronecidin FAS SRS yita ++ + + — — [20]
epinecidin-1 AT + ++ + + — [21]
paradaxin EOLnEE + + — — + [23]
misgurin Ve fifk + + + - - [26]
Ll AMPs Bl + + + — — [14]

T 7 ARRARIER 2 BOm A,

7 RERARERSEEON TR, " ISR

®2 RXFYEE AHE PG RBHIRENEKEER

AMPs £F% 43 Fik (Da)  FHRAEHLE 2ER)7 4 BRWFEAREL  EOFI3KE (GRAVY ) AEUESER
moronecidin  2645.15 11.17 FFHHIFRGIVHVGKTIHKLVTGT 105.65 0.430 11.11
epinecidin-1 ~ 2335.88 10.00 GFIFHIIKGLFHAGKMIHGLV 130.00 1.090 34.78
paradaxin 3323.88 8.59 GFFALIPKII SSPLFKTLLS AVGSALSSSG GQE ~ 112.42 0.745 39.52
misgurin 2501.92 11.84 RQRVEELSKF SKKGAAARRR K 46.67 -1.638 80.69
Bl AMPs  3016.60 10.30 AVPWRFPATG FGPVEKPFRK LLCRKD 60 -0.404 36.12
®3 BETEEMTHEINYARINEKAIIBELLER
GES el e 225 30K
ARACBBEREDUAL  ARALEBEE: B IR 160 p/mL X FRa A A 1A B S e o 47 [36]
magainin 2 T V0LV O s A O P 4 2 ) e A [37]
pardaxin Hfta JE—FIB IR YT £ 4R AR B3R 7 [38]
hepcidin TH2-3 B VR 4E AR AN (HT1080 AN ) FIEFEAEERS, S0 FF P St v BE Rl [39]
epinecidin-1 pap il XJ HT1080 £ R A HUm il Pk, Ak T B2 A LT 4l PRR At 1) — o AL ALy T 25 [40]
pleurocidin A B HM BUREERE I AR 2 [41]
Hepcidin 1-5 FEfa B[R Eas 7N E A [42]

SR 1A 3 AOXI,  Re PRl e = 48 D1 B 5 4% Ak
bk, JBTRIBINEE RS RIAR S P Bk
L DR 9 e MR A0 55 R T B i 22 25 5% - BT AR 2 T
P, kD v R B ek AU I i R AR
ERREERE, BRI C I RBHA  NAEILH A
( Winter flounder ) 43 & 2| B9 HT & K Pleurocidin 0l
MAHE VG B 5 B 5L ST v 4y B K PaDef !, ARG
23 B3 E 1 Fowlicidin-2 ™, W F KK 7 H 43 85 %
10} Cecropin B [33], AR &R RE K Cecropin A
(1-8) -Melittin (1-18) "/ % & 4 1 ik CA 0
CB' %, ffith, frBEfa ., $iH . YR B Rk
T IR FEAS S50 % FH SR o e B N ) 3Rk . SRS
FIRHURAR, FHERIA TS WEK, @i BUMY
FRAENN RS RS . WM XPURE RIS, M E
FITIFRBURERE W), SRk FRpHas 2 iy 28
PG, e PR R R Y B B R 251k

3 4iE

Jesk, SRR Y R Tk, R4
IR SR B T S o o R LR R R T e RPN
ARE eI S R B AR . BR HETA LA AR
B CYOT A, WA SR RS EAEA . &
JEUIK . I T L DNA BER TR BURR 1
B, fERZBUGOLT, MR oI 7 R AT
HHARTBL (Bl g ams ), TESEmER X, B
I, T AH B 250K T sty 7 T R I AE TR BE
PR AR A T 75 9 Dt 1 R e A9 F 2480, AN R 90
Mo UBH) AMPS BURE A P22 5, Al S48
WEITHHRIE R Z5 2 Li % T DO A G
HHESIYIPUR IR 22K, A A 50 R 2 1oL 1 2k
R, LBV Z A ORI IR PR T BN R AR IK
X ASFPISET R ISR I8 T/ T RIRIK,
PR PR B I HA T i AT s 1, T A A
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M HA SR E . AR 2 B BT AR R AT
K ATV B BT TR RS RE LY, DUSe R 28
(1 At R R T2 i (AR BRI 2 S 3 XA B B
FE, ARAANG DL BUAE W] P R
el FRIE N S AL T A DA T B A S 1
PIBORH TRET . B, B2 KoK= SREE 5 AT B
KRGS, A BT EGE ST 25k . JiER
WA FREETS YR Al {5 YL A (Rl

FIRTBIF TS BT B A o A R i TRl - PR BT K
B DB U S IR, IR AL
55 B Bk b TR AT £ TR W 5 A s e AR 14 A
KT8] B Rl Y- AT S8 ) 5 % T RFE R
BT S, pH. #hVRFE . WAL . T Ll
AT T TR SRS PR A 5 A SR PR X 1 ) ik A
PLE = AN BT R, B i 0 TR IR E 1A PN )RR E 1
FR TR AR BCRE . BRI IREE T . T
P bR ) BUA- R S G- T i AR VET

5 % 3k
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