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T BN TR ATMIES wsvl12
HEEMBEER

Eq—2 dKET FEEY &4
(1. SR S HE AR E R LR =GR 2 5 Y- i B RE R s Rl AR R H K 5 58
P E AL E  HOHEBKFERITRESEYRRELTRE  TEK BB 58K 55 i
B 266071; 2. KPFRFEERE LA R TG BBEERSE BB 201306)

HZE XtAN A BE 4 A AE R B (WSSV) FF kBl 32 AE wsvl12 %% 45 JiL & R 4 & # B B (dUTP
pyrophosphatase, dUTPase). W #F % wsvl12 5@ EWEEX &, AR KA BHENLEK Gald 24
MLY% XF 5 (Litopenaeus vannamei) 138 ¢cDNA XE # it 5 wsv112 BAERfEE & &, L WSSV
NN, MW pGBKT7-112 #HH# 4, # 1% Y2H Gold B H B K 2 A4 M+, A H Rk 2 F
Fletfa AR RE L, RN B EREN B HMEmEE, ¥R HE cDNA XE 5 F1H 5%
pGBKT7-112 #4, Bk E AR WS EAERL . FE RN, PCR, M F L E% FRIFHMA
M, KPR RRBURRL, B4 A Je i S0 10U F 26 09 P RO S I Bk e R A, BT
REW, BERK pGBKT7-112 T B $iEfnd e, A TE R 458 L &4 An B & 26 5 525
AT B 2 FE M TR, 2 38 NCBI 23 B xt e, %85 09 & & 2 7] 5§ B K E X 4T (Penaeus japonicus)
C 7% % % (AGW27416.1)F0 7%, 1K J& %5 ¥ (Procambarus clarkii) 40S #ZAEERE A S20 NTHE A
(ALE99171.1) B4 37%M 98%[E JR . AHF % N wsvl12 By EHLF R EH L E .

KR XME ARG SR F; wsvl12; dUTPase; BEHF M 4%

FESES S9454  XEAARIRED A XEHEES  2095-9869(2019)04-0156-07

Pt Bl AU AS e AR e W) & Fields 45 (1989)fE AT AEIIG AR A JE K 1 %% 5 (Ozenberger et al, 1995), T
LS D e S P i 58 b R RS B RER N R 1 S BRSNS BN B v R | RSO0, P
EHMEENM RS, Har, FEHATMHREASE PL, I AR 72 R 8 5 A LA A
HZ B A AR o BRI 28 RGAEE 2 MAHEA  5E(Yu et al, 2012),

ST RE LS H)——DNA 454 18 (DNA-BD) Fl 5% 5t i XU BELE A6 T (WSS V)& /K 72 5 8 vh 5
TEI(AD), 3X 2 A2 ¥4 78 4 P AH 5 48 08 s B T BRI, 25K 7= A A T b i T BRI i Ok o i
sk, MK EMERAES B DA E SRR, A SERM, I EAE wsv112 bt i AR T AR R
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fi#(dUTP pyrophosphatase, dUTPase)(Liu et al, 2005),
H 20 th22 90 4ETE KM FT 1R (Escherichia coli)H &
B dUTPase LIk, — H N2 AR I#GE, H 2
FETET EHARZ LY (Y . ). I 2R W) () e
M, dUTPase J&—FlIK i B, BEAE K S 2R 1 —
R (AUTP), T AR 480 PR 1 BB iR (dUMP) Ml TC ML AL
BEBR(PPi), FILALIY dUMP Al JE g iy fi s e J3t 42 A%
WiA% T = HEMR(ATTP), dTTP J& DNA & MAY =8
43, I, dUTPase X} WSSV (417 B A H 5 11/EH ,
AEF KK 6 dUTP/ TTP Fefil, ATFEMK dUTP 7E
DNA & i 4 A RIS TC , 98020 578§ %2 (Payne et al,
2001;Chen et al, 2002; Liu et al, 2005), McGeoch(1990)
WF5E &, RNEAYH dUTPase 4r T8 258 K, 15
TE N KU & A 5 A S EARSFF S, 230508 motif 1(A
GFDL) . motif 2 (GKSS). motif 3(GIIDFGYTG). motif
4 (GQKFAQL)Fl motif 5(RGDKGFGS)(¥# il 1ofi 45,
2008), — 2Ly FE U HOZ W SN BE S 1Y) dUTPase
DB RE TS AR Y B, R H SR A, AIEN
I3 B T IT IR A S (BRI MRSE, 2002; Cottone et al,
2002), dUTPase 7£9p 85 i A= i J8 01 o A 4% ke 1) 1
I, KT dUTPase 7 WSSV 515 =4 i i AH H.AF
FHVL R ik BRI AN TE R -

AT EERE R S B AR WA i 1 5 wsv112
HAERE EEE, MEAWFIE wsvl12 BUThEE,
WSSV 12 41 240 i i i A2 A R SRl

1 MR57FE

L1 {FEEEMH

T MR Y2HGOldFTY 187 . YPDARGFIE | 557
Bk [ R K% 3% 3L [SD/-Trp . SD/-Leu . SD/-Trp/-Leu
(DDO) . SD/-Trp/-Lew/X- o -Gal/AbA(DDO/X/A)] .
X-alpha-Gal il Yeastmaker'” Yeast Transformation
Systemlly] H ClontechA 7] ; pGADT7. pGADT7-T .
pGBKT7. pGBKT-53, pGBKT7-lam/Fi4 H i B 1 A<
SCEEARATE 5 E.coli Top10 ., FBE 5 FOk /NI 65 01
FRARBHE A YA vl 5 207N 75 % R (Ampicillin, Amp) |
- A8 2 % (Kanamycin, Kan)F1 Rz /) 3138570 & 1 A
SolarbioZA 7] ; T4 DNAVEH:ME . PRI A DI A

Thermo”\ 7 o
1.2 XBWHZE

1.2.1 FHEEAGHE 4R wsvl 125 H i ORF
W7 A Nde THIPst TRV 55095 ¥Iw112s (5'-GAC
ATATGATGGACTCATCTGCATC-3")fllwl12a (5'-ATC

TGCAGTGTATACTCCTCCACGC-3"), LIWSSVHEHL
[IDNA M AR, PCRY 14 H ¥ 51 . PCR™ 4833 1%
PR B A UEE JSC FEL K R W G [ A ) 7= ) A e 3
IKEAKRPGBKT743 W 4855k Nde TR Pst VI 5 , T4
DNAGEFE B4 4, 0 # E4 R kA pGBKT7-112,
HHAEALBIE. coli Topl OFSZAUNMI b . PR s,
AT PCR, i 6 BH M o Bk A T A9 TR (i)
A B2 A B

1.2.2 B E A M A A b3 A 5t R Rz Y2H
Gold. Y187 Myl 48 S AH K H AL 2P B8 S I Clontech 2
) Yeastmaker™ Yeast Transformation System %1k F
WEEAT o F IR 1 g T PR RN b AL, 4k
WA BIFEE 10, 100 F1 1000 55, W46 %7 4 B
BRlrgRdt b, 37°CHiE 5d, WMEREEAERKEN.

F 1 PBAMEFOPAMERS BRI A 1L

Tab.1 Transformation of negative and positive plasmid
Wk Strain Ji ki Plasmid ¥ 37 5 Medium
Y2H Gold pGBKT7-53 SD/-Trp
Y2H Gold pGBKT7-lam SD/-Trp
Y187 pGADT7-T SD/-Leu

S BIPRBCA TR Y2H Gold(pGBKT7-53)H1 Y187
(pGADT7-T)II ARl —A~EA 500 ul 2X YPDA (1) 1.5 ml
BT, RBEIRAT, 30°C, 250 r/min iR FE, 1E
Ry R AL A2 1 BH 4 %6 BE (P) ; A Y2H Gold(pGBKT7-
Lam)fl Y187(pGADT7-T)VE M B MR IE(N) . K T i
ik 10, 100, 1000 1%/5 ¥k 4 T SD/-Trp. SD/-Leu,
SD/-Trp/-Leu(DDO) ., SD/-Trp/-Leu/X-a-Gal(40 pg/ml)/
AbA(200 ng/ml)(DDO/X/A)KEF73E |, 30°CH#'E 157

d, WMEH LK . N DDO FHPkEC S 2 Ff
JOECAT B R RR PR VR A JE 22 S8R T L PR X R
1.2.3 58K pGBKT7-112 Z P Fe @ 80 o9 £

JRZ S ERE TR Y2H Gold 45 Mo ke 5655 Ak A0 B 4
I Clontech /2] Yeastmaker™ Yeast Transformation
System 46T, 4 HAH Ok pGBKT7-112 Fl%5 it
ki pGBKT7 43l A Y2H Gold B2 A4 . Ak T4
WA FRE 10, 100 A1 1000 %554 T SD/-Trp .
SD/-Trp/X-a-Gal 1 SD/-Trp/X-a-Gal/AbA [EI1A& 1% 7% 5k
b, 30°CHIERFE 3~4 d, WELR FH I RE T4 3 75 1)
B, Ko, B, TR pGBKT7-112 [
PEFN A A
1.2.4 BN iHikY wsvl12 ZAFe9 L H

WIS pGBKT7-112 Fki A Y2HGold .53 [
F 50 ml SD/-Trp ARG FE R H 30°C, 250 r/min Hi 5%
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%40 %

% ODggo nm 155 0.8, 1000xg B.L>» 5 min, Fi 4 ml
SD/-Trp EEVLIE, A 1 ml FEELFAY SCHER 45 ml
2XYPDA/Kan(50 pg/ml), 30°C30 r/min %% &5 5%
20h, WIMBIERES AR, HILE ok 2 B
SK7E S EIRARI 45 5% 5 0 1000xg #.0> 10 min
J& 1 0.5X YPDA/Kan HAETHE, L] 10 ml 27
40, 100 pl 107", 1072, 107, 107 A% AYH B i 7
100 mm SD/-Trp. SD/-Leu. DDO FE#AE; #3E F, 30
CL 155 3~5 ds BRI A WA T DDO/X AR I,
30CHEERFF 5~7 d, HEK B wHE., FHXEMKT%
¥ DDO/X #5373 LA K 1) €0 e B FE 7% 2 0 18 ) B
3 ) SD/-Leu/-Trp/-His/-Ade/X-a-Gal/AbA(QDO/X/
AVEFRIE E, 30°CHEEFR 3 do N HERRAE FH A 2 i
PGS, KI5 TR QDO/X/A I & i ik &
R/

Wi awERS, JFEMT 1 ml
QDO/A WkRKEFRHEH, 30°C 250 r/min KigF, H
PGADTY7 i 5|47 B PCR, A il 5 €5 e e 4
A ¢cDNA F B R/, PCR P2y A= TAEY TR (E
A BRA R, iy 45
1.2.5 #4535 wsvl12 A4 AR R A i FE R
Jo s /N B 3 ) B IO A A I RE ORL, O Ak B
E.coli Topl0 EZA4NMu, 2 Amp FIFW PCR fifi
TE S BHE SEREM Y o e HCE A IS T AR R, PR
KR e e TokL, 15 2046 A R B R
1.2.6 BE XKz EEG g itk — 2 HEBR 5L
B AR BAYE, K LIRS EI R pGADT7-X #44k 5
T pGBKT7-112 HHEMN) Y2H Gold K (%
Bk ARG AN % 2 FiR), LA pGADT7-T+pGBKT7-lam
VERBIPEXTHR, L pGADT7-T+pGBKT7-53 B %t
1, L pGADT7-X+pGBKT7. pGADT7+pGBKT7-112.
pGADT7+pGBKT7 b= ki X} 8, pGADT7-X 5
pGBKT7-112 4L 7E QDO/A/X #5573 AR A
EREEENEE, W pGADT7-X FIW A FH A
W AE K H VR s, 25 BT X B s 72 A T 7% AR
0 Ay BHE

x2 EIERRHEL
Tab.2 The grouping of reply hybrid

Y2H Gold PGADT7-X PGADT7 PGADT7-T
pGBKT7-112 \/ \ -
pGBKT7-lam - - \/
pGBKT7-53 - - d
pGBKT7 Y \ -

e VA RERE

Note: V denoted positive; — denoted negative

2.1 iFESENHEE

FIREAR pGBKTT F1 wsv 112 SUAFI 4 12 5 b 2
R A FORL, BRVE PCR AGTZSSRANE 1 fis, 41
7E 1500~2000 bp Z [0] 5 BES AT, 5 wsv112 brifE
JPHIT L5 O 58 A8 MRS D I 4 .

M 1 2 3 4 5 6 7 8

1500

750
500

250

100

B 1
Fig.1

M: DNA FRifE5r ¥t 20005 1: BIPERS AR 2~8: HALBUR ;
M: DNA Marker DL2000; 1: Negative control
2~8: Recombinant plasmids

T2 HK pGBKT7-112 Hiilk PCR i)
PCR identification of recombinant plasmids

22 BEERAEREEESTR

¥ pGBKT7-53 . pGBKT7-lam. pGADT7-T#%: 1k
AN AR AR S, B RARBE10. 100F110001%
URAT EX N A BRI R SR B, 30°CHEFES d, AR
HVE A KA, 45 E2A~K2CHT R, H—Rh bk
AERARETELE, AT TR S50 Pl v b i bk
Y2H Gold(pGBKT7-53) #1 Y187(pGADT7-T) i 47 4%
&, YE MBS IR 3 Y2H Gold(pGBKT7-Lam) Y 187
(PGADT7-T)FE A J P X B, U A B AH DL B fke i 4
RigeIk B, 30CHFE5 d, MR EARKEN, 4
WE 2D~E2F BT /R o BT 8 B AR AEDDO/X/ AR 77 3
EAKHAEER, BLEHZ R AT LS ADARIX- o
-GaldR #5 FE PR, ] A kg BE X R 5 B X B B R A
DDO#; 4k [ AEK R, #EDDO/X/ARG 4 I ok
K, VLB BIPE B AR AS BE IS ADAFIX - o -Galdfz 15 3
B, AR B X R

2.3 FEEESUENE RGN

B8 T BB T A pGBKT7-112 F1%S Bk
pGBKT7 435 A Y2H Gold J&Z 240, 30°C 13
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B2 Xt BT AR A AS [ B B0 IR B A A AR L

Fig.2 The growth of control groups on different culture medium

A: pGBKT7-53 #1kF| Y2H Gold 7E SD/-Trp #5573 I ; B: pGBKT7-lam #%{k 3 Y2H Gold 7£ SD/-Trp #5574 I ;
C: pGADT7-T ¥4k 3| Y187 7£ SD/-Leu 353k I3 D: FHM:XIIEAE DDO/X/A B33k |
E: BIMEXBRYE DDO K550k 15 F: B HR7E DDO/X/A KiFidk |-
A: Y2H Gold transformants with pGBKT7-53 grow on SD/-Trp plates; B: Y2H Gold transformants with pPGBKT7-lam grow

on SD/-Trp plates; C: Y187 transformants with pPGADT7-T grow on SD/-Leu plates; D: The positive control grow on DDO/X/A
plates; E: The negative control grow on DDO plates; F: The negative control grow on DDO/X/A plates

B FETSD/-Trp. SD/-Trp/X. SD/-Trp/X/ Al 415 %
IS diE, WMEEE R A KR BL(EI3A~EI30),
GESR LM, BT R AGTESD/-Trp. SD/-Trp/X3¥55: 4 |
AR, T7ESD/-Trp/-Ade-XI5Fi 5k F AW IEAK, U
WAZS TH SOR AN RE JTG Abadft A 32 M, 0 A &
A pGBKT7 ki i 18 7% F11% A pGBKT7- 11219 14 7% K
JINFIECH 22 0 R (EI3ARTE 3D, i BH 75 15 B Rkt 32
AR, T H TR SR

2.4 BENWELZHES wsvl12 BEHER

T A 1 22 38 TR IR TP TR A 78 DDO/X [ 1A% 37
I, 30°CHIFR 5d . HRK BT GRRE S RIZ
FH ST E IR A QDO/X/A WA FRIE |, R E ik
3 WA, AT E] 526 #RiE @, FIH pGADT7 i H
S1YP 1 PCR Rl g tsa pE i Am R Be, 4 PCR
FEYIIY, AT LT 6 KRR B SRS, H
Ty 1-5, 4-7. 6-35, 8-23. 8-39. 8-45,

2.5 BEERZWIEEEER

B e 8211 6 A~k pGADT7-X 5 pGBKT7-
112 JLREFE 3] Y2H Gold BERF B b A T[] 52 J1 A8 51
55, [RIEE, BER . XTI A ZS Bobixd R4l , HR

AL SL I FAN K 4 Fran, BHPEXT B (pGBKT7-53+
pGADT7-T)RENS G 5 R 1 Ri5, 78 QDO/X/A
Wik LR Ak BIPEX B (pGBKT7-lam+
pGADT7-T). %5 FBCRiNT B (pGADT7+pGBKT7) AN g
SRR R ERTR, 78 QDO/X/A Ktk EAEK s JIE
Wl SZB K R 984 . pGADT7-1-5+pGBKT7,

pGADT7-4-7+pGBKT7. pGADT7-6-35+pGBKT7 .

pGADT7-8-23+pGBKT7., pGADT7-8-39+pGBKT7,

pGADT7-8-45+pGBKT7. pGADT7+pGBKT7112 [Fh}):
FIRTFE QDO/X/A 55373 E AR 45 1-5.4-7
6-35. 8-23. 8-39. 8-45 K& wsv12 FERIJC A M.

pGBKT7-112+ pGADT7-4-7 . pGBKT7-112+pGADT7-
8-23 WHIRAEWSTE QDO/X/A HEFidk ALK ke
B, I wsv112 5445 4-7 F1 8-23 FEBEMS A AR
pGBKT7-112+pGADT7-1-5, pGBKT7-112+pGADT7
-6-35. pGBKT7-112+pGADT7-8-39. pGBKT7-112+
pGADT7-8-45 Itk AN AEFE QDO/X/A Bidk B,

Vil wsvl12 R 545 1-5. 6-35. 8-39 Fil 8-45 fj3k
IAHE AR o 25 bRk, Ao w2 A4 BV B
K, S5k 4-7 FI8-23, I 43 B HE 3 R 4 A 2
F143 5 5 B ASHEXTBR (Penaeus japonicus) C BIEEHE R
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40 %

K3 MR pGBKT7-112 ¥ 5% H Sk AR
Fig.3 Assay of self-transcriptional activation and toxicity of pPGBKT7-112

A: pGBKT7-112 ¥4k %] Y2H Gold 7£ SD/-Trp ¥55%% I; B: pGBKT7-112 4L %] Y2H Gold 7£ SD/-Trp/X 5373k | ;
C: pGBKT7-112 $#4LF| Y2H Gold 7t SD/-Trp/X/A $i 774 L5 D: pGBKT7 §#4L%| Y2H Gold 7 SD/-Trp 1373k I-;
E: FHPEXBRTE SD/-Trp/X/A Hi 52k |5 F: BIVEXTIRYE SD/-Trp 3537 4E -
A: Y2H Gold transformants with pGBKT7-112 grow on SD/-Trp plates; B: Y2H Gold transformants with pGBKT7-112
grow on SD/-Trp/X plates; C: Y2H Gold transformants with pPGBKT7-112 grow on SD/-Trp/X/A plates; D: Y2H Gold
transformants with pGBKT7 grow on SD/-Trp plates; E: The positive control grow on SD/-Trp/X/A plates;
F: The negative control grow on SD/-Trp plates

Fl 4 [ 243810 16 M54 TE QDO/X/A A L A= K A1 il

Fig.4 The growth of 16 transformants on highly selective medium in retest

1~8: Y2H Gold (pGBKT7-112+pGADT7-4-7, pGBKT7-112+pGADT7-1-5, pGBKT7-112+
pGADT7-6-35, pGBKT7-112+pGADT7-8-23, pGBKT7-112+pGADT7-8-39, pGBKT7-112+
pGADT7-8-45, pGBKT7-53+ pGADT7-T(P), pGBKT7-lam+pGADT7-T(N)
01~08: Y2H Gold(pGADT7-4-7+pGBKT7, pGADT7-1-5+pGBKT7, pGADT7-6-35+pGBKT7, pGADT7-8-23+
pGBKT7, pGADT7-8-39+pGBKT7, pGADT7-8-45+pGBKT7, pGADT7+pGBKT7112, pGADT7+pGBKT7)

(AGW27416.1)F15¢ [RJFREL R (Procambarus clarkii) 40S
M ARE I S20 /ML FI(ALE99I171.1) AT 37%F1
98%I1 [l P 1

3 g

Sy — 2R wsv112 75 WSSV {2 435 F i il 1

FHBLE, ABFFELL wsv112 R iHA) F iER: 50 H
RN ESTEFAIE cDNA SCEFiEH S5 wsvll12
HAEWEH . B wsvl12 WFFFNIE TR RS 914
AR IR AR I A S Y2H Gold BRI P, W%
PAARTEAS [l Bl i T 5 772 2 b B 2B AT O, UEBH 5 1 2k
R AR, TR R O 2 28 4 R i i 5
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ZHEMEA. ¥&AFHEEA pGBKT7-112 1
Y2HGold F#k5 LAEXT IR cDNA SCPERG,
FI b B FR 3L | B R N . PCR RZ . 11453 %38
SIS PR A O PH A e e, RS E] 2 5
wsv112 BAEMEM, 5305 HARZEXT R C BIBELE
BT [ ES HE 40S BRI TR (1 S20 W 38 2 A W]
Dbk

IR AL A U s shi ik ¢ MBE R
FEERAL, FHEEA R AR IR R IS C
HIBEAE RS (CTLD), tk, Bl bt — 2
KB Z A, 7858 R AR R & 5 5 A ] (Weis
et al, 1998; Dodd et al, 2011), HN4HMIAER . By ARG
IO 451 T AR | A W R B A FH A5 (Lis et al, 1998;
Koizumi et al, 1999; Yu et al, 1999, 2004), F Lk C #I
HEAE 2 0 H A W sh 8 1 E I (Luo et al, 2003;
Sun et al, 2008; FEHLEE, 2012; T4414E, 2013), %68
KB (Vibrio anguillarum)BUEHY) C B GEGE R Y
IR FEAE R, £ X% WSSV BUSY C B ¥EdE 2 78 K
Yo s WA (WS, 2012), dygb e, wsv112 A
REAE YL Y 5 I R AR

EWERJE T A A it T A A B 5, 2R
HEREMNEAZIRE S . WIL P AR
79 IMZAEARTE I (RP)FI 4 B RNA 41iE; Hirb, 408
KBEARAL S 32 FF RPs, 60S WA S A 47 Fh RPs
(Wool, 1979; Wool et al, 1995). 1T M40 15 5] 5 %5 2F
VI )22 R b R AE , R E 2 O AT 4y Tk
R EERD T KT AIIAER 79 4~ RPs 454
HWIUREH O ARG, L TH W RPs, BIRE
H—UEESY, (H A 408 BBHA R S20 WAEEH
HI S5 R D) REIR A T B . ARG 02 408
BREARE H S20 WHLH H & C BIBEHER S wsvl12 (1)
YERT, Rik—48m WSSV MR HLk L T —4
BrkR, HANEAE LSR5t — 5T
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Abstract

201306)

The ORF wsv112 of white spot syndrome virus (WSSV) encodes a dUTPases. It plays an

essential role in nucleotide biosynthesis. Hydrolysis of dUTP by UTPase produces dUMP, required for the

de novo synthesis of dTTP, and maintains low cellular ratios of dUTP/dTTP, thus preventing the

mis-incorporation of uracil into chromosomal DNA. In order to identify the host interactors of wsv112,

wsv112 was cloned into the bait vector pGBKT7 and used to screen an intestine cDNA library of

Litopenaeus vannamei, which had previously been constructed by yeast two-hybrid sequencing

transformation. The positive clone was identified through different culture media, color change,

polymerase chain reaction (PCR), and sequencing. The result showed that the bait plasmid pGBKT7-112

showed no virulence or self-activating effect on yeast strain Y2H Gold. A total of 526 blue clones were

screened, which were analyzed by PCR and homology analysis using the BLAST in NCBI, and 6 possible

interaction proteins of Litopenaeus vannamei were obtained. Then through the Yeast two-hybrid reply

hybridization experiment, only two gene interactions were confirmed with the wsv112. They were

identified as lectin C gene of Marsupenaeus japonicas (AGW27416.1) and 40S ribosomal protein S20
gene of Procambarus clarkia (ALE99171.1) with 37% and 98% identity. This study may provide a
theoretical basis for further study of the wsv112 interaction mechanisms.
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