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REREPHREETEEFRELERN PCRYIBEFIISH

BEHELANR LR EL L RERL FES L AR L EAE L BE
(1. B PRETF I AT A TS0 A8 K PSR TSR0 T A1 510380: 2. T M XA 25

HIRAF,, T & T 511475)

WE: AT H SRR RS EEERER (KHV-MEP) IThEE & Ea2K & (KHV) BEEILEL RIE KHV-
MEP EH FH1 v 36 5 1 355140, W BIRER G KHV &% B8 (Cyprinus carpio Koi) FFAHEA S DNA Sy 3G 3k 5455
SRR R B %R 5E F BT 2] pMDIS-T Simple Vector #i45H1, 3458 41 ikl T-KMEP: Bt % & J5 BT 571
M5e, FK HAERRSR KM TR TMpred M H4wlE QBB FFIEEAT 547 260120 BT SRS =R IR AT BB LR A mi 4
BT BRI, 34T PCR BUSEME RAZRIEE E, RI5 EH R A H AR pBV-KMEP1 Al pBV-KMEP2. Bk SR2EH H Bk
/N 771 bp, %I A B S GenBank 7 B B S KHV-MEP 27 (AB178537) HIRIPENE A 100%, £ — 228 T A
AL, BT RAS IR A /1 256 NEERRAR, /0 T A 28.2kD, 5 (P) 4 8.65. %P &H 4 MBI, 7 Kk T &
PipkEfk. GRETFHFESMENERRERRFEETEEREASERF. [ FEAKRE,2008,15(5): 880 884]

KGR ARSI T, EEEREOEE: B Rk

HhEEE: S941.41 STRRARIRAD: A

R 250 B e A B2 B ( Koi Her-
pesvirus, KHV) 512 i —FP & Je 5 9%, T 1997
TEAE LAY E ORI, 265 7E B L TR L P8 SR
[ B[R v AR A [ B 9 S LA [ SR X A%
BERAT, AR RMEF R K. BErg o<
R B AT o S PR B, B KHV [
(Cyprinus carpio) K18 (Cyprinus carpio Kio) HYJ
FET R R IE 80%~100%. %77 55 i BUR M A A 7K
TR, B S AR VR IR A 18~27 C, R KR
#2228 °C, BLAE 22~24 CREH it U, T
1200 B I RO PR g, S I K LA, 5
1S5 [E P v B DRV

KHV J& T /& % i 5 £}, J& — Ff XU DNA 75
5, Hom s AL A RN A 270~290 kb 57 31 4%
wREZRMRD 8 MEREMED; AAEE, 5
oA 170~230 nm, #% 4K 7% 4 20 TH AN FR 4544, B A2
5 100~110 nm °™*', FEFERE T (Major envelop
protein, MEP) /247 il 992 )5 55 2 I8 1Y) = L4 B
53, Ho T e 59 B0 4 ML BN / 28 N A A% R H
R R MRS OC, HA A T A AR A

I5#m HER: 2007-07-04; {&1T HHEH: 2007-10-11.

XEHRS: 1005-8737-(2008) 05-0880-05

A fEm B

TG BRI KHV 55 WASE 55 656
H R UL 4 DNA, #7738 tH KHV 1) MEP 4> 5
O i Bt (KHV-MEP) , % 277 AT W 52 J o3 4T s 3
W JFAZ R IR E AR, B oA — P i A MR 2 &
PN A IhAE K KHV BRSNS SR A
Rl A2 2%

1 #MRETE

1.1 ##

111 FmERE B KHV SEE S ) Rt
VSR8 FR T8 37, 973 F 0 PR 68« AR BRI g, £
BUEAY S, ML A R BRI, AR %
T, L R B S K, B ks, 654
AR TSI FEIEXIZESE ) [ 7 ¥A#ET PCR A5,
25 3% KHV P,

1.1.2 BEHRERMN KW # DHSe W 8 B4
Y TR R Al ki pMDI8-T Simple Vector
HEAY TR (KE) ARAF.

1.1.3 T REFIKF Tag B30 H LR FEBER

EEWH: | REERNRHEE (M) TH (070103) ; ZRILAK MBI AT KESIA (2006G3) : |41 1 2 B R B4

TH (2007-Z-46-1).
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54 EE S, RS LB EREE T RER PCR ESFF o4 881

FARF MR A E; R4 D)EG. T4 DNA Ligase %
H New England BioLabs /v #]; DNA 4 J Marker
HFERAEYTRE (K& ) HRAF M HEUER A
DNA 2 BUif 71 & (BIOKETE-DP1901) . 35t g 4 5t
Ji¢ DNA [B %71 & (BIOKETE-DP1501) . Jii 57 /s
Bl %7 & BIOKETE-DP1001) W4 1 [ % ik
PIEARA RAF: LB B3R (AR R AR ) 3R
WS AH DGR B R A B ARH R A A .

1.2 Ak

1.2.1 E[E4 DNA f9RE  HUS S KHV Wit
i (%) T4 2R, FR ., 8944 )5 , % BIOKETE-DP1901
AR D BILEE N4 DNA, 20 CIRAF.
122 3| #i% it 5 PCR# 8 IR #F GenBank
EEXNBEREZHEFTERREARLRET
%) (AB178537. AB178324), ¥ if & B 5] #: P1:
5 -ATGGCAGTCACCAAAGC-3',P2: 5' -TCACCA-
CATCTTGCCG-3'. LAEE[FZL DNA A#E4R, P1. P2
HJ 51 HE4T PCR 714, 100 uL PCR [ W AR R A
dd H,0 68.5uL, 10X PCR Buffer 10 uL, PCR #& k}
10uL, 10 mmol/L dNTP 2.5uL,5 UL Tag DNA
488 1.5 01,20 mol/L | T % 314 & 2.5uL, B AR
2.5uL. SNV 4 K93 °C PAS P 2 min, 48 93 C
1 min, 52 °C 1 min, 72 ‘C 1 min,35 MEF)5.72 C
FEAR 10 min, 4 CHEAT.

123 EERESFEISH PCRZWE 1% B
JUE B i B2 HL VK f B S, B BE 5 pMD18-T Simple
Vector 16 “CIEEN . HEE R NWRE L KB FT
B DHSa, FE LR E S HE T EE 5 LB
R Hod 37 CH AL I AR ERH T8
FRATYEHER LB WRRFrEH 37 CE £
7%, B4 0 BUB 4R 7F 1 F BIOKETE-DP1001 i 7]
BB 4 kL, & EcoR VB Y] % 52 J5, 7E ABI
PRISM'™3730 4 H 8l T AL LTI . &
i Blast. Vector NTI suite 6.0. DNATOOLS %% {1 %}
BT 90 34T [R5 A A0 B o AT, O s SR o
TR 53 4T 3 A TMpred 43 T T 52 e 11 F B 4 A 5
FETR I A REPUIRAL A5

124 BEREREHEBME o0 EHESR
fith g8, FE R ) W] BE PR AT A AL b, W R e
H EcoR 1 i Sal 1 8§ )AL s 19 452 3k 51 4: P3:
5' -CGGAATTCATGCTGACCAAGACCA-3', P4:
5" -CGGGATCCTTA GACAATCTCACGC-3'. L&
KHV-MEP F R Py B () iR A 15EAR . P3L P4 K514

HHAT PCR ¥ 3. 3= & 4itbf5, H EcoR 1 I
Sal 1 KDY, B ) =9 5 i 4 N\ 3[R RS D) 5
(1) 235 FURL pBV 220, 7 4k K7 #F 5 DHSa, ¥ F BE
T B . PHYE kL2 XUE D) % 5 e

2 BRE5GH

2.1 KHVEEEREZEQEREAPCRY ERERE

TR BB I Ik 45 7R, PCR F=4) K/N g
23 770 bp, # #: N pMDI18-T Simple Vector [ 5 24
F T-KMEP, £ EcoR VBT %58 &6 HI A B (
D, 5T G

bp

2000

1000
750

1 E4 T T-KMEP [MEH%
M. DL-3000 43 F 27 H#E; 1.EcoR VEEVIHT T-KMEP. #5kp7#E 4 H
B .
Fig.1 The identification of the recombinant plasmids T-KMEP
M. DL-3000 Marker; 1.T-KMEP digested with EcoR V. Arrow shows
the target fragment.

22 KHVEEEBREZEAEEMNFEIRESH

Mg RER REMERFBEKNNY
771 bp. Blast X1 Vector NTI suite 6.0 2K {44534
FWZ B S GenBank & St KHV-MEP £
(AB178537) [RIYEHER 100%.

{ F} DNATOOLS ¥k {4 %} % J¥ 71 k4T 43 ¥,
L FHIF R B2 HE (ORF) K& 24 771 bp, £ —
AN 8 4 R IR S HE T 4 5 1 B 1 O el 256 A
HIEE MK, 5 T 8 N 282kD, 25 HL & (PD 4
8.65. Figmid i E A5 GenBank 715 5% 1) KHV-
MEP (AB178537) [[RIJEHEARIE 100% ( E 2)

T e S R R S UK 43 AT B A TMpred %} £ 4
MERRF VAT . S5REWH. ZFHEH 4
ANEEREX, 20 S T4 44 & 64 R KR 5 80 &
104 7 54 FE B L 5 119 %8 139 7 % L FR . & 161 &
184 fr g BRI E (K 3).
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4000

M A V T K A Q L A K R A K K I G T A L M
ATGGCAGTCACCAAAGCTCAACTGGCCAAGAGAGCCAAAAAAATCGGCACCGCCCTGATG
N kK VvV p T A S A S K L L VvV K L P V D A E
AACAAGGTGCCCACTGCGTCGGCGAGCAAGCTCCTCGTCAAGCTTCCCGTAGACGCTGAG
R F K T L V AT V. T Q V r ¢ P M F A P L
CGATTCAAGATACTCGTCGCAACTGTCACGCAGGTCATCTGTCCAATGTTTGCCCCGCTG
T M 6 I A H A M Y S N D p N F D L N G A
ACGATGGGCATTGCGCACGCCATGTACTCCAACGATCCCAACTTTGATCTCAACGGCGCC
Fol G 1 G 1 F G A L V F L v L L G T ool
TTCATCGGCATCGGAATCTTCGGTGCCCTCGTCTTCCTCGTCCTCCTCGGAACCTTCATC
M L C Y R C v X ¢ 6 II S M r M L M R PV
ATGCTCTGCTACCGGTGCGTGAAGGGAGGCCACAGCATGTTCATGCTGATGAGGCCCGTG
L A L F I L N I F L F L 1 G vV 1 Y A G I
TTGGCGCTGTTTATCCTCAACATCTTCCTICTTCCTGATCGGGGTCATCTACGCCGGCATC
N L L C K T v T Y § K T A v € VvV S Q N A
AACCTGCTGTGCAAGACGGTCACCTACTCGAAGACGGCGGTGTGCGTGTCTCAGAACGCC
M s L A V L E L F T A C L I L L K E T L
ATGTCCCTGGCCGTGCTGGAGCTCTTCACCGCCTGCCTGATCCTCCTCAAAGAGACCCTT
Yy s G L R M A E T K A R V S 6 G A M E Y
TACAGCGGCCTGCGCATGGCCGAGATCAAGGCCCGCGTGAGCGGCGGCGCTATGGAGTAC
E G S D D E Yy Yy Y N S Y Q N V. A E G L Q
GAAGGAAGCGACGACGAATACTACTACAACTCCTACCAGAACGTAGCGGAGGGCCTCCAG
R S M R D Y Q b D E D F S b ¢ D T E S Vv
AGGTCTATGCGCGACTATCAGGACGACGAGGATTTTTCTGACCCAGACACTGAGAGCGTC

I ¢ Q A S K I P R K Y T G K M W -

ATCGGTCAGGCCTCCAAAATCCCACGCAAGTACACCGGCAAGATGTGGTGA
2 M TEEREARERTI LR L R ERF
Fig.2 Nucleotide sequence and the predicted amino acid sequence of KHV-MEP

TMpred output for unknown
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r— 2.3 EZFIEEENEE

] ¥ PCR 473 1) DNA Fr B2 EcoR 1 f Sal 1
WUBED), 4 N IR AZ 2 38 24K pBV220 1) EcoR 1 Al
Sal 1 i i, WKW AT % DHSa, Ffiik /93] 2 M
1% ¥, 4 Bl 45 4 & pBV-KMEP1 Al pBV-KMEP2.
H EcoR 1 #1 Sal 1 XUEG U] E 41 it ki DNA, 153 %]
A BN 780 bp, 55 PCR eiits A B /N TR
(Bl 4) . W56 R B 30 A B S P H Fr e 51
SEA—

=6 00C 0

30 100 150 200 250 300

3 AR WM E RS ROROK I R

Fig.3 Hydrophilicity profile of KHV-MEP
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5

bp

2 000

1000
750

4 EHFUR Y] % E
M. DL-3000 % F & #7 #k; 1.EcoR T M Sal T 32 Fg 1) ¥ pBV-
KMEP1; 2.EcoR 1 1 Sal 1 X8 pBV-KMEP2.
Fig.4 The identification of the recombinant plasmids PBV-
KMEP

M. DL-3000 Marker; 1.pBV-KMEP! digested with EcoR [ /Sal 1;
2.pBV-KMEP2 digested with EcoR1 /Sal T .

3 g

H BT AT 3 T e R 5 0 A R AT R
2 W1 7 v RS W bR AE L 2 2R 55 T T AT T R
Antychowicz 25 7 o} 47 S 6 725 7 00 HORAT I 2
HURTEM 2 T A 3T R0E; Gilad 25 Y WI5E
TANIF KL R R 2 e e R A I AR T O
Gunimaladevi 25 ', Soliman 25 " 4%3& % H LAMP
A RE R R PRI A A I KHY e 8 2T
2 10 R Y B ST T R L R SRR A
1] € 1Y KHV 9% & 1Y PCR far il vk . {H H. Gz 2
T3 TH R R AR TE R D A SR S R R R R A
RS, [ P 8 I RE

TR RN — NS, BT ER
MR . A BRI, 5 B I BN e o B 1 PR
P, H 50 F B DR OC; WHT IR R I, 3 5 3
JE SR TH BRI 2R Fl A 1~3 A, R A BRI 2
&Jﬁ‘ﬁ [12—14]0

AWM 771 0p 10 H 1A K B, &0
7 55 [FYE 5 2 B, iz AR DR B R L AR T A
55 GenBank ™ % S [ B 6 - E R R R 0 A K
(AB178537) [RJEHEYIH 100%, Sos BTk H 1)
ER B EmE T EREE RSN, maEE
FRSE KA 40 BT 5 R B, AR AT R I 2R R B
T 4N, AT R B R e . R JR
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IR KA — Do s i = R A I RE
KHV RGNS SR A R A 2%
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PCR amplification and sequence analysis of the major envelop protein gene of
KHV

TAN Ai-ping', ZOU Wei-min', ZHAO Fei', JIANG Lan', CHEN Xin-lian’, LAO Hai-hua', JIAN Qing', LU
Xiao-dan', LUO Li'

(1.Guangdong key Laboratory of Aquatic Animal Immune Technique, Pearl River Fisheries Research Institute, Chinese Academy
Fishery Sciences, Guangzhou 510380, China; 2.Guangzhou Xingda Animal Health Products Co., Ltd, Guangzhou 511475, China)

Abstract: In the present study, the total DNA of Koi Herpesvirus (KHV) was extracted from the liver of Koi
carp (Cyprinus carpio Kio). To study the function of the major envelop protein (KHV-MEP) and the infection
mechanism of KHV. KHV-MEP gene was amplified using the primers which were designed based on the KH V-
MEP gene sequence in GenBank (AB178537, AB178334) . The PCR product was then ligated to pMD18-T simple
vector and transformed into E.coli DH5a. The sequencing result of recombinant plasmid indicates that the major
envelop protein gene of KHV is 771 bp long. It is an integrate exoteric Open Reading Frame (ORF) , encoding a
protein composing 256 amino acids whose molecular mass is 28.2 kD and isoelectric point (PI) is 8.65. It has the
highest homology of 100% with the major envelop protein gene of KHV (AB178537) in GenBank. Amino acid
hydrophilic analysis indicates that there are 4 transmembrane regions, which are the main antigenic determinant
of the major envelop protein. The results show that the target fragment is the major envelop protein gene of KHV.
[Journal of Fishery Sciences of China, 2008, 15 (5) : 880 884]

Key words: Koi Herpesvirus (KHV) ; major envelop protein gene; sequence analysis; prokaryotic expression
vector
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