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i Z  Hepcidin(Hepe) & — JEPEFUMURF IR B0 B IR, BoG T3l it i 4 == PRBH 8 B PR B AN B S5 VE . I A RT-
PCR 1 RACE i R, MZid 2 M4l v B a5 A6 87 ( Lateolabrax japonicus) 2141 7B H Hepe 4= & ¢DNA, %4
A Hepe2, Genbank %554 AY604195. Hepc2 A 581 ML, H A R ELHER 258 Nl AL, Jmid 86 MM IEHR. T
FIERR 7 H1 A 5 e FAth f R0 LE AR [R) R <5 1 XSk A 8 A 2P &R, AHXT 4> 1 &8 9418. 55dal. 7E 3 HE4mAS XA
225hp, AL 4 BT T i 189nt A2 IR TFRR 1L AATAAA 15570 212nt A1 polyA 155, FilIN 2 (A 115 5 Ik e
R ST 24 FISE 25 NERSF 2 8], 8 1T 5 A5 Morone chrysops) « NFNI A & F SR IE ) Hepe (DN A 8 H )5
[R5 3 A R B, AL 20 B 1 Hepe2 ¢DNA J& T Hepe 25 R S5 B8 B

KA BT Hepeidin PUEIK EEWEE  FHI9H

Qoning and sequence analysis of hepcidimlike cDNA Hepc2 from liver of Lateolabrax japonicus. CHEN JunHui,
WANG K¢ Jian, ZHOU Hong ILings REN Hong Lin, YANG Ming(State Key Laboratory of Marine Environmental Sci-
ence, Xiamen University, Xiamen 361005, China), CJE 4, 2007, 15(3): 129 ~ 132

Abstract Hepcidin is a unique antimicrobial peptide w hich exerts broad™spectrum antimicrobial action against Gram nega
tive and Gram~positive bacteria, as well as fungi. A Hepclike cDNA w as amplified from the liver of Lateolabrax japonicus
challenged with a mixed bacteria solution. Using RT-PCR and RACE with a specific primer pair, a full length ¢cDNA se-
quence Hepe2 of the Hepclike antimicrobial peptide (GenBank accession number;: AY604195) w as obtained. Hepe2 ¢DNA
is composed of 581 bases which contains an ORF of 258 bases encoding 86 amino acids. The deduced amino acid sequence
is conserved betw een w hite bass and other fish species which share eight cysteines at the identical conserved position. The
relative molecular weight of the protein is 9418. 55dal. The 3,n0n'coding region is composed of 225bp with a polyadeny-
lation signal AATA AA sequence appearing at position 189 nt, and poly (A) tail at 212 nt, downstream codon TAA. The
signal peptide cleavage site of its deduced protein is presumed between codon 24 and 25. High homologies with Hepc
¢DNAs and proteins of white bass ( Morone chrysops), human and other fish are shown. It indicates that Hepc2 ¢DNA
from Lateolabrax japonicus liver is anew member of the Hepc gene family.
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MK ( Vibrio parahaem molyticus ) KIgAF# (Escherichia wli.) X KHHFHE ER1647 B2 54085 N E ]
KT PERR R} 2 oK R P I A R . R CR I B (Morone chrysops )Hepe ¢DNAMY ¥ it
514 S1 5 5'CGAAGCAGTCAAACCCTCCTAAGATG 3, A1 5 GAACCTGCAGCAGACA CCACATCCG
3", LYH5GSP2 5 5'ACTGATGTCTCC TCATGTGCAGC 3's 514 i b g te A4 W T R A | A

Pl BT VR K TR 77 3d 5, 158 B BE R B K A A E I 9K 19 LB (Luria-Bertani )
PREEFR FE M Smin, 4REE BT VDUEI/K R 27h J5, RS BT 2H2A, 43 iad 4ok /N8 T LA, F & ave iy, ST
ZIE TR T, FREURAE T80 GRAT 42 100mg, Fl Im L Trizol IR EUE RNA; BUE B A RNA T 5]
PIAL FIAMY J 55, 42 “CIEE 60ming BUE & KA 40 51 ¥ A 1.S1 Fl Taq DN A 41, 94 CTiAs #4
2min; 94 “CAZ 1 40s, 60 ‘GE ‘K 45s, 72 CHEAH 60s, 30 M EFR; 72 ‘CIEH Smin 58 i PCR M ; BUE & & RN A
FIF SMART RACE ¢DNA Am plification Kit 58/ 5-RACE, L% 3'-Full RACE Core Set 525 3 -RACE. H
QIA quick Gel Extraction Kit [BU HI HBL 5 pM DI18T Sk %Rz, L8610 B V)% s, 76 Ll I 4B T/
ANE]IE . I P as R A GeneTool AL IE 514 A1 T S1 X 7 51 3 $HE 3R 15 5€ B Hepc2 cDNA J7 4.
JFH DN ASIS v2.5 Demo 75 HT %R « 2 2L B2 )T 41, E Genbank 1 Swissprot H, F| A http: //www . nchi.
nlm. nih. gov/ ] BlastN F1 Blast P i 47 [F] Y5 J7 41 & % 73 07, 41505 /5 Z1I8 FH DNAStar5. 0 # ClustalX1. 83 i
IT—BMERZER VIR 2H R G M. N A http: //www . cbs. dtu. dk/services/ SignalP [ 3 I SignalP
3.0 TS5 IR R0 AT,
2 R0
2.1 18T Hepe 4K ¢DNA Hepc2 1% FRAN T L8 1741

FIFH AR 5170 A 1.S1, LLAEST FF2H 235 BT RN A 48R, 35T RT-PCR N, HEykEh ST E] 300bp
EARA B 1a), 40 A1 51 Eud Bl AN Hepelike ¢DNA J&, FIF] 3 RACE. 5" RACE 55 & PAAT iR
HYH) RN A SR 30 473945 21 500bp. 200bpZe 47 (1) RER: 2515 (Bl b, 10) . &3 ZIRBHIE, J7 513 23845 Hepc2
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Fig. 1 Picture of agarose gel electrophoresis for RT-PCR, 3'RACE. 5'RACE products
*a; M- DL2000markes 1-RT-PCR 7=#J(£] 300bp); b: M-DL15000marker, 1-3 RACE =%/,
2-3 RACE 74 (4] 500bp); ¢: M-DL2000matker, 15 RACE 774, 225 RACE 7##J(Z 200bp).

22K cDNA 751 (GenBank 355 AY604195) AT M) 2 12 17 %1 (WL 2). Hepe2 £ 581 bp, b [X 258
bp. 4t 86 N FEL. H1 {55 K (24aa) BT (4 Llaa) A A IK (21223 #B4r ZHK. 76 C R, £ 75 8 MR
TR SR ARSI B, TR0 2R 25 9 AH 407564 9418.55dal. 3 SR SAD XK 225 bp, £ 1B T TAA T
Ui 189nt Hi Il AATAAA {55, poly (A) B HILTE AATAAA (55 TUfF 18nt (RIZ% 1E %559 F TAA T i
212nt). http: //www . expasy . ch 34 | SignalP 3.0 7347 Bow, il (A2 24 F1 25 IR AN AE 5 BRI 3
AL 3).
2.2 Hepc2 cDNA Fillll 225 B #1[R] Y5 LR

BAE S Hepc2 cDNA T gwit T A R LR 751 (AATO9138) i Blastp 2%, 4558 R 52 MY Hepe
R AR M, FE i Pl FERCHE E TR 24 A [RIVR 2B BRI 41, . DNA Star 3AFEAT 227 51 BRI 6T LE
Fo— Bk Az o B OILE 3), N ClustalX 1. 83 22 #ill 52 ek AL (L 4).



3 W 55 168 T hepeidin AH 58 cDN A Hepc2 [ 50 % & J3 51 73 At 131
1 AGACAGGAGAAGAGCAGAGAAGCTGACAAGAGCCACCAAAAGACCTGAAGAAGTTCAGTTGATTTA 66
67 ACAACTTAAACCACTCAAACCCTCCTAAGATGAAGACATTCAGTGTTGCAGTTGCAGTGGCCGTCG 132
24 |MKTFSVAVAVAV =1%

signal peptide
133 TGCTCACCTTTATTTGTATTCAGGAGAGCTCTGCTGTCCCGGTCACTGAAGTGCAAGAGCTGGAGG 198
-2V L T FI1 CTQ E S S Al]lvP VT E V Q E L E 10
signal peptide -1 +1
predicted cleavage site
LYHSRGSP2

199 AGCCAATGAGCAACGACAATCCAGTTGCTGCACATGAGGAGACATCAGTGGACTCATGGAAGATGC 264
11 E P M SN DN PV A AHE E TS VD S W KM 32

prodomain
265 CGTATAACAGCAGACACAAGCGTGCCATTAAGTGCAAATTTTGCTGCGGCTGCTGCACCCCCGGTG 330
33 P YN S R HKRAJ]I|]KCKFCCGCCT PG 54

prodomain predicted prodI)mairI cleavage site mature peptide
331 TCTGTGGAGTGTGCTGCAGATTCTGAGGATTCCTGCAACAACAACAACAACAACCATTAAATATAT 396
55 V. ¢C G V C C R _F| = 62
mature peptide

397 TATTTGTTTTAAAGCAAATTAAACACTTTGAATTGTATTCATGGTTGTACACATTTAAAGATCTGG 462
463 TCACGCTGTAGGTAATGTGTGCTCAGTGATGTATCATCCACATGTTATGATAAGTATCTGCAAATA 528
529 CTGCAATGATTGTTACAATAAACTTCAATGTTACTACTGAAAAAAAAAAAAAA 581

K2

1647 Hepe M5 ¢DNA Hepe2 S H TR & #2551 *

Fig. 2 Hepclike cDNA Hepc2 from Lateolabrax japonicus and the deduced amino acid sequence
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@CDHSEHSUS —AHEEI:‘]SEESWK["]PYII\I—SRHKR—PIII( ——————— CREI‘CCGCCPNMSE}CGVCCRF—

25 Sequences 50 60 70 &0 90
ﬁg@'jﬂepcz 1 AYE04195 —AHEETSVDSWKMPYN—SRHKR—AEK ——————— CEFCCGCCTRPGV-CGVCCRE
I fifs 6 Z AJ890336 (-AHEETSVDSWEMPYN-SRHER-AIE-———-——-— CEFCCGCCTREV-CGVCCRE
HfHepcS 3 AYE69380 (-AHEETSVDSWEMPYD-SRHNR-AIE-———-——-— CEFCCGCCIPGV-CGLCCRE
Wikt 4 AYTEZ52Z27 |-AHEEASVDSWEMLYN-SRHER-GIE-—————— CRFCCGCCTRPGI-CGVCCRE
Wik fa 5 AWYE3824 |PEAEEVSEDAMTSPYYRSREKR-GIEKE-———-——— CEFCCGCCTPEV-CEVCCRE
IE@)EHEPCI b A¥Y547281 (-AHEEMLEESWEMPYN-NRHERSPAD-—————-— CRFCCGCCTDVIGCGVCCRE
H#§Hepcs 7  AY557619 |-AHEEMPEESWEMPYN-NRHERSPAG-——————— CRFCCGCCPNMIGCGVICRE
H#fHepcl 8 AYE69376 |-AHEEKSEESWEMPYN-NRHEKRSPED-——————— COFCCGECCPDMIGEGICCTY
H#fHepc2 9 AY669377 |-AHEEKSEESWEMPYN-NRHERZPAG——————— CRFCCGCCPNMRGCGVCCRE
H#Hepcd 10 AY66E9379|-AHEEESEESWEKMPYN-NRHERSPED——————— COFCCECCPDMIGCGEICCRE
HE#fHepc3 11 AYST74ZZ0|-AHEEMSEESWEMPTA-SRISSGRER——————— CHFCCRCCPEMIGCGVCCRE
H#HHepcT 12 AYEE938Z [-AYKEMPEDSWEMGTA-SRSETRRR-——————— CEFCCRCCPNMIGEGTCCER
Hik 13 AU178966 (-ARHEMIMQPWMLEPNH- IREKR-Q3HIZM-———-CTMCCHNCCENTEGCGFCCRE
KV ik 14 BI468191|-EHOQPGGESMHLEPER-FRFER-QIHLSL-——-CGLOCNCCHNIG-CGFCCER
N L 15 AWO130Z6|-EHQVMSMESWME-NP-TROKRHISHISL-———-CRICCNCCKANKGCGFCCER
i 16 AF394Z46|-E¥YQEMPVESWEMEYN-NRHERHSSP GG————— CRFCCNCCPNMSGCGEVCCRE
W i 17 AFZ81354|-EHQQPGGESMRLPEH-FRFER-XSHL L -———CRUCCNCCHNEG-XGFCCER
E#§Hepc2 18 AY¥669383 -AYEEMSEESWEMPYA-SR————RWR-—————— CRFCCRCCPEMRGCGLCCOQRER
EHff§Hepcl 19 A¥45Z73Z|(-ADEEMSEESWEMPYA-SR————RWR-—————— CRFCCRCCPEMRGCGLCCOQRER
H#HHepc6 20 AY¥AEQ381(-AYEEMPEDSWEMGYE-SR-————RWR——————— CRFCCRCCPEMRGCGLCCRE
H#Hepc3 21 AY¥REQ378 [|-AHEEESEESWEMPYN-NRHERSPAGRNSRRRECRFCCGCCPDMIGCGTCCER
ANBREgp 22 AY6e42Z2117 [-AHEEMLEESWEML¥N-NRHERSPAD-—————— CRFCCGCCPYTIGCEY
LR 23 AF344185(-HGAESKTDDSALLML-ERRER-DTNFP--—-ICLFCCECCENSS-CGLCCIT
A 24 AF309489(-DRAGAR-ASWMFMFQ-RRRRE-DT ————TCIFCCGCCHRSE-CGMCCET
FR 25 AFZ97664||-HGZEESR-ADIAIFPMO-KRRER- TNF?————ICIFCCKCCIIIHSQ—CGICCKT

B3 FNIAE ST Hepe2 & HE MR 5 51 45 My #0540 5 ML 2R (1 R EL ot 2047

Fig. 3 Domain comparison of amino acid sequence deduced from Lateolabrax japonicus Hepc2 cDNA with some similar protein squence
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ZRE [ RS 10 BG4 i, AR I Hepe2 Tl 2 5 1R 17 51 5 22 2 .25 (BRUT il AF 281354, K 75 ¥F fi:
BI468191) ] Hepe #H5< B HI— B0k 858 (57.0% ~ 100.0%), 5 K ¥ (AJ890336) ) Hepe A< B H — 5
PN 100. 0%, 5 F 7 (AF394246 )Hepe AHIC HH — FMEN 74. 1 YoM 168 Hepel AHGHE AR —FME N
77.9%. A RS T R, 1687 Heep2 5 RBRET B R, B HepS F 2 MM KB T RE X RE
ULH — %, 025 S5 LSO\ AF309489. 55 AF 297664 8 R A F344185) (1) Hepe # % & H AAER] — ]
XL 4), {H I Hepe2 5\ B 4 ki) — AN 81 DADS2 H 67.9 % I— k.

I 24: AF309489 Human A
25: AF297664 House mouse KL
23: AF344185 Norway rat _ PR R
21: AY669378 Black sea bream i Hepc3
| [ 10: AY669379 Black sea bream M Hepcd
8: AY669376 Black sea bream i Hepcl
L—9: AY669377 Black sea bream i Hepc2
7: AY557619 Red sea bream H#fHepcd
22: AY642117 HGCC NG
6: AY547281 Japanese sea perch 1E8iHepcl
20: AY669381 Black sea bream B Hepco

12: AY669382 Black sea bream i Hepc7

11: AY574220 Red sea bream H#fHepc3
19: AY452732 Red sea bream EffHepcl
18: AY669383 Red sea bream E#fHepc2
———— 16: AF394246 White bass [ 4
4: AY725227 Nile tilapia p2E [N
| 3: AY669380 Black sea bream H#HepcS
2: AJ890336 Turbot K fifs o
1: AY604195 Japanese sea perch T Hepc2
5:AW783824 Long-jawed mudsucker f%: ﬁfﬂ
0.05 15: AW013026 Winter flounder D UELN
— 13: AU178966 Japanese medaka Hiig
17: AF281354 Rainbow trout T s
L 14: BI468191 Atlantic salmon K PG P i

Bl 4 L6 Hepe2 Tl s MR 51 5 RIS 2R 1R 51k A A 20
Fig.4 Phylogenetic tree analysis of amino-acid sequence deduced from Lateolabrax japonicus
Hepc2 ¢DN A and some homological creatures Hepc precursor proteins
3 N5
AHIF T NG 22 Pl I B A E 1 AT ZHZA P Sa R B Hepe 45K oDNA, i 448 Hepe2, 45 581 AN 3, o
TLAEA 258 /ML, it 86 MR JER. Tl ZEIR T 4] C R 8 AN FILETR, AHXT 73184 9418, 55dal. 1@
o RV 23 AT, 2 MAERS TR 23331 Hep2 ¢DNA J&T Hepe FERI S5 I3 A
Hepe BA T3 A0 TS VEE T H AR 25 M9 MR . Hepe BT IE HLGT (0 B 5 R M L FE A 45 0, 2 —
KIE C K 7 8 NP Bk B AR 7 IR R, BRI 3 ~4 707 W BRsdMr 1) 3 &5t X PPk g
TR TR CE i B 63 7= LI %, NI S 30 BURE s AR 1 1 80 . AR IR Aok BT Hepe 2E AR
el 955 TR BTSSR0 A IR 3 AN 4. e ARAIE gl ST AL BT 35S BRI TR A AT REAE 2R 42 A
IR F S R (DA OLEL T F1E] 3), BUAIE R 21 ANEUEE BN 87 (1 Rl 3k K/ —2K
Hepe 5 M I 2R R oy B4l 21, 2 J5 75 B (Mus musculus) 55 055 2 Fh 3P0 1k Py 1
RIS X TR ) Hepe2 25 FAN Hopth f1 UL KR SLED WK Hepe ARG 2 1 HEAT 2 )3 51 G L% EL. Hepe2 A1
A1) Hepe A OCHR I [FIE M LERIET IR B 5K B Hepe AH G EEE M. FIH ClustalX1. 83 £ i R 4t
HBEALR, 8 28 Hepe AH2C 85 [ TE R — 32, 171 W FLENITE 1 — 3 X ATREATE AT T ab st L B fr A — 3%, & T
TeT HFE Hep e Al 38 R 1) Fk e AR 0iE LM TR A 15 Tk — B AL
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