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% : Hepeidin A IR R IH —28 G M BB AR, IRYE GenBank HH AR 144 2547 BT K hepcidin ] cDNA J¥ 51
Bk —XF a5 4, F RT-PCR J7 i N3R( Siniperca chuatsi) BT i 4128 70 2 3 hepeidin ) ¢DNA, 3£ #) % pMD18-T-hepci-
din FARBATEFIMER 4T 2 REY, % cDNA K4 381 bp, A 20 ~277 A7 2 ZER 1) FF i H 5242 CORF) . 4575
86 MEIER . TR AR T IR (24 AMFRIE) ETRK (42 ANERE DRI BIR (20 AMFREE D3 47 FIAA BN AT IR R, 5 EaRE M
H A8 H A5 hepeidin A8 LLEL, % HE2 T 5K FIVRTE S 72. 2% ~92. 0% , Bt S VIR 5 8L ABTE A HALEY

hepeidin B AEI FIVEHETE 50% ~86.4% . #3858 MR cys Frik, AT 4 MEEN i

o % hepcidin ¢DNA F Et

I3RS 4 LLB B RIKXBEE T LI 254l 19 HUB K hepeidin ZXRHRE) TR 5. [ EK 7= %E%,2006,13(6):

995 -1 000]

4817 HUF K hepeidin; 8% ; cDNA 7% 7 51 4047
H B 5285 : Q959. 483 XRRFRIRAD: A

U4, E WAL OAE 2 MR i R
4B T 2 000 % 4t B Ik ( Antimicrobial peptides,
AMP)™ AR LB g B (A
DRI B I R SO )T R — i 4
HtS A5 A S A R A Bl A PR AL
R NTIREE R SO ZE i Pl &R (iR
AR AN A 25V, A A 0 2 R R S () 2
I . A R IEHUEE KBS AL B 5T B 5T 4R
TEUEH, BB O B 2 R R S KA &
1 822 57 TR B 04 EL A AR AR 1 S 0 9 T Y,
AT EE R K R L B A R RLR n A RE E E R
294, BAT I R A

Hepcidin( hepatic bactericidal protein, Hepe ) & —
et & R/ 207 ik, 2 5 B A, R A
FIEZS T, B ETBOA A 2 R T R R AR S
s, SV L E Ak BRI TR, B
EEMOTETEET T IR IR & A4
TEANFIAH ) s BEOR 57, B9 SR 2 TR Arg) IR R
(Lys) 35707 1F FL 28 JE I I A 8 A It s MR ik I
(Cys), BRI B 4544, JB i 1M1 25 ( defensins ) 2%

Yris H #1:2006 -02 -09; 51T H#3:2006 - 04 - 10.
AE&WMB: BFERHER & HF 5 TE5 E (2005DKA21103).

N EHS:1005 - 8737 - (200606 — 0995 - 06

FIZHE . 2000 4F Krause %' 1 Vcfe A 246 0
#| hepeidin. [FI4E, Park 25 7 78 A\ &0 % BH hepei-
din, FEAVRIE 7 B 2% Y L. 2002 4 Shike 55 O
TRAT ALty (8 53 B HE 462K hepeidin™, 43 F BN
2.256 kD, 21 ME FEM I, Hot 8 MESHIEME
2, TR 4 A 57 7 N Z0n i, 9F M & IR IR 5 ( Morone
chrysops) 5% % 3| H cDNA J 4 2 5 /7 51, I 2 7E
W, 549 (Oryzias latipes )~ UT. f# ( Oncorhynchus
mykiss )7 5 ( Paralichthys olivaceus )™ 3 | 411 fitk
( Pseudopleuronectes americanus )~ K 74 ¥ i ( Salmo sal-
ar)"? B O #5 ( Danio rerio )'® . 2 # ( Pagrus ma-
jor) a1 PR Uctaluruspunctatus) FIH 8 X RA
(Ietalurus furcatus )™~ 22 %314 hepeidin mRNA .

5% ( Siniperca chuatsi) & F M AR A% R4
P, B KT B R KA 2
R EES T -t % 21 RN S N 7
FUTh 5E W hepeidin 2 K1) ORF 1 3” ¥ cDNA
Fr B, H S H hepeidin EAM—R L1, B il —
T hepeidin [ 2 fig A O e A B2 B iR
Kt
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1 #MR57E%

1.1 ##l

% 1 &, fa ik 400 g 7oA, T HITH S H X
FHIAIE1E . KIHHFE DHya AR S (R 17
1.2 7%
1.2.1 HATAEE RNA AIIEEY 4% Promega A ]
SV Total RNA Isolation System i 7 & 1) 77 4 $2 HU %
FERE 5 RNA, I A 1% 3¢ B 0 158 e Pl ok A ) L o &
R E .
1.2.2 #EHTE K hepcidin cDNA 7%

(5144 BN cDNA 43

RYEAE GenBank I & % 1% ¥ H 1% hepeidin
(¥] cDNA J7 31 1 0 57 IR B 57 3m 5149 P A0 37 0
A4 P, 2B 1 XK T 5| Y1 A 22 0k
0 20 pmol/L. 3”3 51 4 5K A B 5] & 2 4t 1)
M13 primer M4.

P,:5' - GCA GTC AAA CCC TC(C/T) TAA
GAT G -3';

P,:5’ - TCA TTG GCT CCT CC(A/G) G(C/T)
T(C/T)TT -3’;

M13 primer M4:5’ - GTT TTC CCA GTC ACG
AC -3,

%% TaKaRa 2% 7 RNA PCR Kit( AMV) Ver.
2.1 F & 1 77 8 AT RT-PCR. R EE R4 1F N
50 C 30 min,99 °C 5 min,S °C 5 min; PCR ¥ #4
%49:94 C AN 3 min J& BE1T 28 ANE K K R
94 CA&M 30 5,42 CIEK 305,72 CLAH 1.5 min.
R4S 72 C HE{H 7 min. HU5 pL PCR ¥ i 7~
W 1. 5% 35 Fig B 6% o Pk AT R U, TR AE 4
400 bpih B — 4 HF R MY a7

(2>hepcidin ¢cDNA 17 7E & 5 J7

MAEAL 5K A B ) DNA S R 7 &
AR AN/ D= S VS I 1 A K]
PCR B 7= 4. 4% T 300 308 1 R = 4
TE [ E] pMD 18-T #ifk, E S # ik, K & 2 i 1)
HA UK pMD 18-T-hepeidin #4143 K 4T B DHsa
JESZ AR A0 M, T8 kB B O R EE AL, SR O R
DNA, /il EcoR 1 F1 Hind T XUES ] 45 52 H FHE R,
FRHEAT 510 5E

(3754

FIF] DNA 43 #7 3K fF Vector NTI 9.0 LA & [H fr
BN E A5 %Y E B 35 41 NCBIChttp: //www.

nchi. nlm. nih. gov ). ExPASy ( http: //www. expasy.
org/ )~ SignalP 3.0 Server( http: //www. cbs. dtu. dk/
services/SignalP/ ) #1777 51 43 #1, N A& (45 1% 1 2
FPHIH ORF 4K, i i 28 5 P 51 A 4 & B LR
ST AR TR -

2 #R

2.1 HEATHES RNA A9IZEN

FEL KR DU BT B2 SR B T 5. RNA, 7T W, 28S 71 18S

PI4cTT , R IBFTIRAZ 1 5 RNA TCHA B P AR
2.1.2 #EH1H Ak hepcidin ¢DNA By TEFE 6 5
RNA £ RT-PCR 434 J5 , HLIK A M 2127 400 bp ) v
Br( £ M13 primer M4 [¥] 17 Mg3L) , 5K A0
o BRI 400 bp (9 5 BLG H PO P dEAT B0 1E,
KA 130 bp M A B, ST K BT, £ T/7A
FElE, S BUTRE, W13 20 1 A% 460 bp fH A A
B (&R LB 751 B FH I TR .
2.1.3 WFEEREFISH WFERERH, B\A
FEBJPFIK ) 398 bp(ALFE 54 M13 primer M4 1)
17 M%), W 1. A Vector NTI 9.0 43 #7 ] 41
ORF 4 258 bp 4ifi2h 86 M= 2R . 5 O iy H Ak
7} H 825 hepeidin ORF /5 71 A1 Lk 3¢, [6] Y614 A
72.2% ~92% . Wik S WA BRI FIR L Sig-
nalP 3. 0 Server 7£ £ 7  #E Wt 45 5 BRI U1 47 A1
E Ala24 Fl Val25 2 [8], AT 7= 45 24 AN E IR 1)
550k, MR 208 R 5 Morone chrysops Y™™ FIBE
44 ( Danio rerio )™ 1N A7 5 143 Bt , 0 0 # hep-
cidin LAk 2 M GIn67 TF 45 1) 20 NE 2% QCREF-
CCGCCTPGVCGVCCRF . HIFHTEL 7T W i
ProtParam ( http://www. expasy. ch/tools/protparam.
html) 770 L3 18 77 F 54 145.6 D, 5 H 5 pl 48
8.23, BNk TR Arg, HE & Cys M
Gly. {55 k5 AN W # 42 DNEER N A hep-
cidin FIRTHK .

BT E 20 NE LR (1 hepeidin AL A
K275 5 GenBank %48 7 ST HL AL, 45 R
7, %75 5 JB B F Ak 1 ( Oreochromis niloticus ) « X
Z2 8% ( Scophthalmus maximus ) « 1t % ( Lateolabrax ja-
ponicus )~ 5 87, 4% (Acanthopagrus schlegelii ) I %
MR R4 1) hepeidin 22 2 77 51 B A 1 9 R R 44,
AL 5 ) K 86.4% - 81.8% + 66. 7% ~ 62. 5%
62.5% F1153. 8% ; 5 A0 2 B A AL TR R 8, 3
H50% (1€ 2), Ui B hepeidin 7E A 5] 2h 47 18] 5 0
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i bY/Ré peptide) , HL I fE 2 AEHUR LML 70 M oK . 7E(E
3 i 5 IR R Ik 2 T8) 3 A — B 51 R il K C prodo-

main) , BRI B 5 G MR ST AP R AE
o ALK TR (8% hepeidin ) cDNA 551 1 H
A BS54

5 H A4 5 Bk — FF, hepeidin /2 A AT 4 ( pre-
propeptide ) (¥ 7% 2 5% 5127, 7 £ DL Ak 34 Bk ( mature
peptide) LI 7. i ik &H — B /5 5 Ik signal

P,

GCAGTCAANACCCTCTTAAGATGAAGACATTCAGTGTTGCAGTTGCAGTGGCCGTCGTGCT 60
M K T I' SV A V A V A V V L 14

signal peptide

P,
s
CACCTTTATTTGCCTTCAGGAGAGCTCTGCTGTCCCAGTCACTGAAGTGCAAGAGCTGGA 120
T F 1 C L Q E S § A vV P V T E V Q E 1L E 34
GGAGCCAATGAGCAATGACAATCCAGTTGCTGCACATGGAGAGATGTCAGTGGAATCCTG 180
E P M S N DN PV A A H G E M S V E S W 54
prodomain
GAAGATGCCGTATAACAACAGACAGAAGCGCGGCTTTCAGTGTCGCTTTTGCTGCGGCTG 240
KM P Y NN R Q K R GF Q C R F C C G C 174

CTGCACCCCCGGCGTCTGTGGAGTGTGCTG
cC T P G V. C G V C C

maturc peptide

CAGATTCTGAGGGTTCCTGCTCCAACAAAT 300

* 86

GCTAAATATCTGCATATACTAAAGTGAATGATCAATAAATTTGAATGGTTCTATAATATA 360
M13 primerP, M4
AAAAACAAAAAAAAAAAAAAAGTCGTGACTGGGAAAAC

1 #F hepcidin eDNA /571 FIH I £ 2 A 1L 7 51
R E 2 BN HE ORF. 31914 & i A A #F kAR (5537 (55 Bk AT Ak e A B R T R 4R

R, A ETHESC+ )ER.

Fig. 1 Nucleotide sequence of the mandarin fish hepcidin ¢cDNA and the predicted amino

acid sequence

The ORF is shown by shades. Binding sites for primers are shown with arrows(5’—3’). The predicted or-

ganization of the peptide domains( signal peptide, prodomain and mature peptide is shown by bars. The

stop codon is indicated with an asterisk( * ).

A hepcidin 57 {4 H1 84 A E LB FRIE ALK, 55
BkEr 24 NEIEM TR IE. SRR G A PE D 4 1 hep-
cidin {77 1915 5 BRI ST S 4T /E Ala24 1 Val25 2
B A A 24 DR BN S k. 8%
hepcidin [¥] ORF %% 86 ™2 HBE X HT 44, F 43t 4K
PRI H A5 5 PR UD B AL A 7E Ala24 R Val25 2
), F= A 24 MEERIGE SR, ARFARANES
BREFIE : — A5 & Ala Rl Val B8 KIX . %45 5 Bk
PR S REE R e — 8, 5P P kM. &R
Tl el B R 1 ~2 MEEBRAR, 5
T8 HoAb G R MR AR B . 3E— 5 E B hepeidin
(5 BR P51 7 fa 2 2 R ST

155 BT RS 5 4 T 300 3k — 25 n T sk

1 hepeidin. A hepeidin 5 3 /N0 T 47 &, B R
20.22 5, 25 /N H: M 7% (X hepeidin™, T M 1R
TRl R o B —Fh 21 NIRRT A Y hepeidin, A
X 1AM TAT A 7E A hepeidin /4% U™, Shike
TR B £t A 1A 5 SRR R 8L Y i T A7
A9, B Ok W TR 8% hepeidin f 2k A\ GIn67
TFaE T 20 NMEER, WE 2 Fron. Z kS ffE
NETE P 0 F A 42 1 0 hepeidin B2V IKF 50% ~
86. 4% M FIYEME, B & 8 AL R IY Cys Tk,
Park %5 2 i i A0 46 % 23 W T VLR FTAE 52, 8 4> Cys
TRILIETLRK 4 ANBER —BREE, 2 T 2R KW,
4 NHEN BRI B - TR AR R RER
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Signal peptidase

Mandarinfish (1) MKTFSVAVAVAVVLTFICLQESSAVPVTEVQELEEPMSNDNPVAAIIGEMS
Nile tilapia (1) MKTFSVAVAVAVVLTFTCVQQSSAVPVTE-QELEEPMSMDYPAAAIITEAS
Turbot 1 (1) MKTFSVAVAVAVVLTFICIQESSAVPVTEVQELEEPMSNDNPVAAHEETS
Turbot 2 (1) MKTFSVAVAVAVVLTFICIQESSAVPVTEVQELEEPMSNDNPVAAHEETS
White bass (1) MKTFSVAVAVAVVLAF [CLQESSAVPVTEVQELEEPMSN--——- EYQEMP
Black sea bream (1) MKTFSVAVAVAVVLTFICLQESSAGSFTEVQEPEEPMNNESPVAAHEEKS

Japancse sca perch (1) MKTESVTVAVAVVLTFTCLQESSAASFTEVQELEEPMSNGSPVAAILEMI.
Red sea bream 1 (1) MKTFSVAVAVAVVLTFICLQESSAASVTEVQELEEPMSNGSPVAAHEEMP
Red sea bream 2 (1) MKTFSVAVAVAVVLTFICLQESSAASFTEVQELEEPMSNGSPVAADEEMS
Red sea bream 3 (1) MKTFSVAVAVAVVLTE [CLQESSAVSETEVQELEEPMSNGSPVAAYEEMS
Puffer (1) MKTESVAVVVAVLLAFVYLQESSAFPPNKLDDLEVPATDDAAAAAYEETS
Mummichog (1) MKAFSTAVAVTLVLAFTFTEESSAVPFTGVGELEEAGGNDTPVEATIQEMS
Atlantic halibut (1) MKTFRVAGTVAVVLVETCTQQ-SSATFPEVQELEEAVSNDNAAAEHQETS
Japanese (lounder (1) MKTRSVAVTVAVVI.VETCTQQ-SSATSPEVQEI.ERAVSSDNAAARHQEQS

Turbot 3 (1) ==~ VVLAFIWLQE-SAATFHGAQQPEEAVSNEDPAADPQETP
Atlantic salmon (1) MEAFSVAVVLVIACMFILEST--AVPFSEVRT-EEVGSFDSPVGEHQQPG
zebrafish (1) MKLSNVFLAAVVTLTCVCVEQTTAVPRTQQVQDENIVESEE-LQENQILT
rainbow trout (1)~ LQVLT-EEVGSTDSPVGEHQQPG
Human (1) M—---- ALSSQTWAACLLLLLTLTASLTSGSVFPQQTGQLAET.QPQDRAGA
house mouse (1) MM—=--ALSTRTQAACLLLLL-LASLSSTTYLQQQMRQTTELQPLHGEES
Consensus (1) MKTFSVAVAVAVVLTFICLQESSA TEVQELEEPMSND PVAAH E S

Processing site

Mandarinlish (51) VESWKVIPYNN---RQKRG---HQCRFCCGCCTPG-VCGVCCRE |
Nile tilapia (50) VDSWKMLYNS-——RHKRG—--1KCRFCCGCCTPG-1CGVCCRE—
Turbot 1 (51) VDSWKMPYNS---RHKRA---IKCKFCCGCCTPG-VCGVCCRE-
Turbot 2 (51) VDSWKMPYNS---RIIKRA---IKCKFCCGCCTPG-VCGVCCRE -
White bass (46) VESWKMPYNN---RHKRHSSPGGCRFCCNCCPNMSGCGVCCRE -
Black sea bream (51) BESWKMPYNN---RHKRS—-PAGCRFCCGCCPNMRGCGVCCRF -

Japanese sea perch (51) EESWKMPYNN-—-RHKRS—-PADCRFCCGCCTDVSGCGVCCRE-
Red sea bream 1 (51) EESWKMPYNN---RHKRS--PAGCRFCCGCCPNMIGCGVCCRE-

Red sca brcam 2 (51) CESWKMPYAS---RRWR-—---- CRFCCRCCPRMRGCGLCCQRR
Red sea bream 3 (51) EESWKMPYAS---RRWR-——---- CRFCCRCCPRMRGCGLCCQRR
Puflfer (51) DDSWKTPYTN---RHKRS--PARCRFCCGCCPGMTGCGTCCKF-
Mummichog (51) MESWMMPKHV---REKRQSHLSLCRYCCKCCKNK-GCGHFCCRE-

Atlantic halibut (50) VDLWMMPYN----RQKRG---FKCKFCCGCCRPG-VCGLCCRE-
Japancse flounder (50) ADSWMMPQN----RQKRD---VKCGFCC——-KDG-GCGVCCNF -

Turbot 3 (39) VDSWMMPSN----RQKRG---MKCKFCCNCCNLN-GCGVCCRE -
AtTantic salmon (48) GRSMHLPEPF---RFKRQTHI.SL.CGL.CCNCCHNT-GCGFCCKF~
Zebra fish (50) EAEHRLTDPLVLFRTKRQSHLSLCRECCKCCRNK-GCGYCCKE-
Rainbow trout (23) GESMRLPEHF---RFKRXSHLSLCRWCCNCCHNK-GXGFCCKEF-
[Tuman (46) RASWMPMFQR---RRRRDTIFPICIFCCGCCIRS -KCGMCCKT~
Housc mouse (46) RADIAIPMQK---RRKRDINFPICRFCCQCCNKP-SCGICCEE-
Consensus (51) ESWKMPVYN R KR CRECCGCC GCGVCCRF

2 HESHIHE hepcidin FERTF 5 H 30 hepeidin [ RIVE M T4z
MFAMNEEZRZZVALRT ESNESHARETERR, A9 B DA M A R RAMNn T H A
PRI, TTHEA BToR 04§ R AR, SR IR R TR R T,

Fig.2 Similarity of hepcidin prepropeptide amino acid sequences among mandarin fish ( Siniperca
chuatsi) and other animals

Identical or similar amino acid residues are shaded. The putative signal peptide is in bold. Mature peptide process-

ing site for white bass{ Morone chrysops > , zebra fish( Danio rerio} and human are shown as A.The predicted ma-

ture peptide is marked in box. Conserved hepcidin residue is shaded. The lost hepcidin residue is underlined.
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Cloning and sequence analysis of cDNA encoding hepcidin, an antimicrobial pep-
tide from mandarin fish Siniperca chuatsi

LIU Bi-lian"?, BAI Jun-jie' . LAO Hai-hua', YE Xing' ., JIAN Qing'

(1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory of Tropical & Subtropical Fish
Breeding & Cultivation, Chinese Academy of Fishery Sciences, Guangzhou 510380, China; 2. College of Life Science and Technology,
Shanghai Fisheries University, Shanghai 200090, China )

Abstract: Hepcidin is a new kind of antimicrobial peptide with a special character. In the present study, cDNA
encoding hepcidin was amplified from the total RNA of liver of mandarin fish, Siniperca chuatsi, by means of re-
verse transcription polymerase chain reaction( RT-PCR) with degenerate oligonucleotide primers based upon
the homology DNA sequence in GenBank. The fragment including 3'-end was cloned into pMD18-T vector and
sequenced. The length of the cloned ¢DNA is 381 bp with an ORF ranging from 20th to 277th bp, which en-
codes 86 amino acids. The prepropeptide consists of a signal peptide(24 amino acid) . a prodomain(42 amino
acid) and a mature peptide( 20 amino acid ). According to the blast result in GenBank database.the cDNA nu-
cleotides and the deduced amino acid sequence of ORF share 72.2% —92.0% and 59.6% -88.5% identity
with those of other species in Percomorpha. The predicted processed 20-amino acid hepcidin mature peptide
shares 50.0% — 86.4% identity with other hepcidin including human hepeidin with perfect conservation of
eight cysteine residues which are proposed to form four disulphide bonds. The purpose of this study is to set the
base for recombinant expression of Siniperca dhuatsi hepeidin. And a new member has been found for the hep-
cidin family. [ Journal of Fishery Sciences of China,2006,13(6):995 —1 000 ]
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