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EERS SRS ERER VP28 #1 VP26
F) B SR B £ 4E P BY 53 hh 3R 3%

hANE EANE A K % #F OKRXEY ZER

UK=Y E SR SOV R R AR R KA E M E AR PEEEERAAOERE S 266003)

TWE Vi k, F4 VP28 fr VP26 HAENE G T RAE T, MBI AL A
(WSSV) R ety 1t 42 H B AT F B AE A A HF 58 R4 GenBank # WSSV 8y 3 F 7 7 %11 51 47, WL WSSV
KR MM BE4T L PCR ¥4, 155 VP28 #1 VP26 A, FJH 8|4 &4 34 EcoR ] #1 Xba |
BE b LB 0 Bl A mE] VP28 Fr VP26 REEW 53 3%, HEYEEZ WY E NS Rk K
pGAPZoA, # 1k TOP10 KT H , 2143565 & (Zeocin) i 1 1k [H £ & 40 B A Rk (K, Avr ] By
MMz E, Bhth X33 EFBFRZSHM, £ Zeocin HiME T 215 2| Pt & 4 B HF

SDS-PAGE ®. ik 717 B 4l B £ R ik L e B W& 8, @AMl 2| VP28 #n VP26 E4 ik H ., M F,
KAEARELEE, HRETF, §24#% pGAPZaA 4IA, VP28 fr VP26 %k bk 44 H By

ZH, IEEA VP28 f1 VP26 B PR KL, BASFEKANY N 32kDa,

ESe 4t

hESEES S945 XEERIREE A

Xt P BE27 A AiE 9% 7 (White spot syndrome virus,
WSSV)"™ 5 i 3 5 A BRI FRFE Y, 15 i B R 22 5%
Pk . WSSV 2o fig 3 IR R T, 2ow AR,
XU IR G IZI 5 G FE T3 I8 100%, SR11, WSSV
A FHMT e, HF5EHEXT WSSV %
i e PR R 3 3R I B 1 M I RN T REAT T 4 1T 1A
(RIS, 2009). 2 I ARAEN T, ©4%
Y 40 ZFh WSSV IS, o 22 Rl
EEH, FEMEREAA VP19, VP28, VP31,
VP36B. VP38A. VP51B il VP53A 45, 2 %L i
PR 94 VP26 . VP36A . VP39A FI VP95 45 (Tsai et al,
2006; Leu et al, 2009) ., 38 1= 52 U0 i 325 Fn IR X%
MR T WSSV S5 A Z M BEARER, &K
VP28, VP51A. VP19 Fl VP37 X 4 FpfE 0 Tk
R ) d5e A0 2, 0B AT T R AR 1RO 1 3 40 2 T 1Y)
B R 32 R T H A 2 0 4E F (Chang et al,

BB AR VP28; VP26; E4lkik; LA
MEHRE  2095-9869(2016)04-0135-05

2010), Yi ZE:2004)HF58 &K B, VP28 J& WSSV {2 A%}
N LT, T VP26 T3 VP28 5% AR
Fo 5K 1 JE Lk (Wan et al, 2008).

— My, XPERERZ SRR R, HRRHO
KAIRVE G 8 R G RARPUINIERR AR i A2 o SR, BR
T8k B 22 1 BIF 98 & B, DNA %2 1 (Rajeshkumar et al,
2009; Mu et al, 2012)F1E FH B0 507 R 1 (T Al 4E,
2013; Satoh et al, 2008) A A& XTHF ) fe s R4 . 1
SETURCPUR B R YL RE T, XS RF R T AT
TR BE R G B 4E, S FRBiiR WSSV A
RORRH R T A, DNA SRS T FHR
Ffih bR AR M RERE BB AU R
77 BUAAR AN R . 5 B S50 8 (B 45, 2013), B
DNA W ARG IR, FA1EE BN 2 e
TR RTREME, A B 2 G e AT B D R A Ao
B o O AR BRI BT, AR AR A ]
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A IR TAUAAR B A a6 g, A s
R —FPEAERREN

AHFFEEE VP28 F VP26 X il WSSV #E i i
FE TG, F FHEE IR e B 323K 3R G0 R 4 il L 43
W IR I RN H A 1T, LU Ry B Ak i 45 %o MR A 928
o R P AL LA B

1 #RERFE
1.1 ##

111 FELEA FIRF R pGAPZaA Hl X-33
B 7% B B (Invitrogen) 7 A< S 45 % -80 'C {17 . E.coli
Competent Cells Top10 I F 3t 5t KARAE PR A FRA
Ao WSSV MR A A8 52 56 %80 C IR 1o

112 S5 A pEASY-T1 simple Cloning Kit I
T4 DNA Ligase I Tt 204 A=Y H AR H A A
Zeocin M H Invitrogen 2A 7] ; PLE B A DNA
Fid ] £ . 2 kb/5 kb DNA Marker., 75 20058 ki /)N
PIXF A . W PCR f 2xEs Taq MasterMix Fl13& 4
BRI & A A 22 2B A Wl (CWBIO, Jba);
BRI NI EcoRT . Xba 1 1 Avr IL T TaKaRa
ST HEBE N AMRESCO A H] P2 BRI
(Yeast Extract), [#i& F M (Tryptone) M35 45 ¥ F
BBI A, HAhIA S E 255044k

113 34kt 4 NCBI H452 1) WSSV 1y
43R4 cDNA J¥%1(GenBank: AF332093.3), i%it
% EcoR 1 1 Xba I g ¥If7 S/ VP28 J:KH 5|4
xVP28-F . xVP28-R, VP26 £ [H 5| #¥ xVP26-F .
xVP26-R. Hf Invitrogen /A pGAPZaA T4t
B3 Y7 %) pGAP-F,AOX1-R, ZHE4E TAEW THA(
TR A7 BR 2N 745 i, xVP28-F(5'-3") : CCGGAATTC-
ATGGATCTTTCTTTCAC, xVP28-R(5'-3"): GCTCTAG-
ATTACTCGGTCTCAGTGC. xVP26-F(5'-3"): CCGGA-
ATTCATGGAATTTGGCAACC, xVP26-R(5'-3"): GCT-
CTAGATTACTTCTTCTTGATTTCG ., PGAP-F(5'-3"):
GTCCCTATTTCAATCAATTGAA, AOXI1-R(5'-3"):
GCAAATGGC ATTCTGACATCC. 51¥yrhhnT %4
PS5 EcoR 1, Xba I BTSN &8, HAERGY)
PLETTS A TR Bl

1.2 FHix

1.2.1 VP28 #= VP26 & H #4 354% H-80°C A7
WSSV HLEEBAE MR, LASIH%} xVP28-F/xVP28-R
H1 xVP26-F/xVP26-R 4353547338 PCR 4738, S
RFUA 50 wl, SN &R 94 CHUALEYE 5 min; 94°C

Pk 30s, 62°C/58°CiB Kk 30 s(VP28/VP26), 72°C4E
i1 1 min, 35 AMER; 72°CHEMH 10 min, SRAPLE G
WHEERE DNA IR & Rl VP28 Fil VP26 H i R Bt
1.2.2 pGAPZaA B ¢ K W T4 &K RAReg My
ffif] EcoR1 1 Xbal Xf%5#% pGAPZaA. VP28
VP26 EEN AT Y], VIR IS T4 8 0T
25°C#%E42 30 min, FALRWAFFIA Topl0 BAZAANNE,
TE%% 25 pg/ml Zeocin LB Pl Ei#FATHiMER %, PRECH
PETEREZAEA: T AW TARE( i) Iefn A7 FR 2 w1
I TE i Y E 40 A R4 Al i 44 pGAPZaA |
pGAPZaA-VP28 Fl pGAPZaA-VP26.
123 F@EEFERFEwHELEFRSES A Al
Rl 2 Ve AL B 41 Tkl pGAPZaA . pGAPZaA-VP28 il
pGAPZaA-VP26, Z M Invitrogen /A Al HE IR BELE AR
Fhl A X-33 FERRERASZ AN . Btk fb ks e T
fb X-33 fERE, SRIG 1R T 7% 100 pg/ml Zeocin YPDS ~F-
Mr b, 30°CHiFR 3 d Zcfy, kPP oRE . FEMHPERE
BEEER 4 DNA VRN, DL pGAP-F #il AOXI1-R /£
RS A T s PCR 7RG, Ek EE A RS B R
X-33/pGAPZaA-VP28 Fll X-33/pGAPZaA-VP26 , X-
33/pGAPZaA 1EH %S FIXT IR,
124 FHEBEF L L HN HRHLPH M T 4 R
SR E 5 ml Zeocin HUPERY YPD ARG TR AL, 78
30°C. 250 r/min B FRIRESR. HL200 pl iR
IR 25 50 ml B YPD K50 250 ml —
PRI, 30°C . 250 r/min PR EEFE 72 ho4°C L 12000xg
Bl 3 min, FISWARAREG, RFET-80CUkAf.
S 9IHC 40 pl X-33/pGAPZaA-VP28 . X-33/pGAP
ZaA-VP26 Fl1 X-33/pGAPZaA A & 18 I, A 10 ul
S<tR AR FAEZE I, IRA)E, 99°C4 @I 10 min,
SRJE 12000 xg B0 2 min, BUE.OJ5 ) EWER ERE,
HUS pl & H b iV o F it 2 R i## 47 SDS-
PAGE FEH k. HIKZEHRE, 25K R-250 %
) Hip 5 W G o R AR A R ol A H R o

2 FR

2.1 VP28 %1 VP26 EE Y 1L

VP28 1 VP26 [FEH & L) WSSV ) DNA LR
Rt , HEATEE PCR P 345 211, Ble et i ok 45 K
W 1 iR, 78 500-750 bp Z 45 B BRI 4, X570
My VP28 Fll VP26 KPH Y H B A/ INAH 632 bp R4 -

2.2 pGAPZaA-VP28 #1 pGAPZaA-VP26 =4 FfL
RIS TE

H T4 DNA Ligase B U1 5 19 i B 5 2A MR B
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1 VP28 Fll VP26 PCR ' Higk
Fig.1 PCR amplification of VP28 and VP26 gene

1-2: VP28; 3—4: VP26

PEAR Y pGAPZaA Fib gk MAiEHz , ik ety s 2
FEIREAR, AT B & B AL KB A Topl0,
2t Zeocin PUPEGG L , PREUPTUIE S 5w B HEA T BV PCR
YE, PCR FEHIHIKEE R ILE 2, H5HBKW A
1172 bp MELS(EFST . BSHETCREM Y, 745
2t MEGA 5.05 54434, TR 5 40 2R354 7 91
SEAIEM, OB ALHL .

Kl 2 EAFORE % PCR
Fig.2 PCR identification of the recombinant plasmid

1-4: pGAPZaA-VP28; 5-8: pGAPZaA-VP26

23 EHBEAE LER SDSPAGE BikERER
PRHCBHPE B R A - AT e, R O T
AR K, kA R R R % D52 i R-250
gee, 5L ULE 3, S5 EIRN, 5554 pGAPZaA
ML, &4 VP28 1 VP26 H 3L e EE 15 W1
HLVK A B S r 47 o TR, 7 B R FH o SR A 46
Tk E BB AR BRI EIRL,
24 EHREBEELRE FEHR SDS-PAGE BikiRLER
) 1 AR e v R itk — 2 G P B % L 35 T

P HBER, BYLIRILE 4, 558 pGAPZaA [
REFIA ISR ZAAAL, pGAPZaA-VP28 F1 pGAPZaA-
VP26 BEREFRIN LI AL e Sk T AT 47 & A
R R SRl o AR B A iR ME IO VP28
VP26 & H /T 1E7E 32 kDa 247 .
Ao L T ¢, 47
> S e
97.2 | e’ e SN B : .
66.4 |wmmw L -

. b ‘-’—* oy fyme -
443 e—-—--—w- ;‘:"k g3

1 e - R F 00"

200 -— NAFY P

3 VP28, VP26 FilZs i 4 i ik
SDS-PAGE HiJk % e 2%
Fig.3 SDS-PAGE analysis (R-250 staining) of the VP28 and
VP26 recombinant protein expressed in X-33

1-3: X-33/pGAPZaA-VP28; 4-6:X-33/pGAPZaA-VP26;
7-9: X-33/pGAPZaA

29.0

20.1
14.4

Kl 4 H4HEERF SDS-PAGE Hi, k4R 4L 4%

Fig.4 SDS-PAGE analysis (silver staining) of the VP28
and VP26 recombinant protein expressed in X-33

P: X-33/pGAPZaA; 1-3: X-33/pGAPZaA-VP28;
4-6: X-33/pGAPZaA-VP26

3 itig

Bifi 3 ) TRE RN A AR I & 8, FE RSN IR T)
AEHR B 4 W —Fh s 80T 47 B9 4R U % 1 1
o TEXTER A BELE A IR B IR A5, WSSV H ALK
] DLZE R BRI P A 3 WSSV {24 F2 W 145 55 B 9k
VMo & e, X ee WSSV EHEH AR
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EE BTN, HPH R 2 n 2 VP28 ik i 4
AR o B w5 55 (2005) 1 AR bR o 75 8% e 52 A i ok
IR VP28 # 1 , Fu 55(2008)f 4 T pBS-H1-VP28
i B ZE AT TR R IR AR, TR R 2 HAT R L D 3R 3k
VP28 #EH, Satoh Z5E(2008)F] KT HE I F ik T
VP28 Fl VP26 &1, FRFHSLIIIEN] WSSV 4 &
H B s AT WSSV BRYLIYRE T

AHGEAS L AR I B 208 RGE 4TI FRR VP28
VP26 HEYEF, HEARIERMAEIE pGAPZaA,
BB TR IR, HZFR RIS o+
S pGAP(= W H i I 8 G 20 +), RIZE 3
T35 B IWE A AT S0 H A S Se Rk
KRGE T ERIERG, MBI B &E A T LA
FF— W IN T, AR F B Y A R 28 FTE R 1Y)
T¥F, T HRERILRG . oAb, Fik=Ym] Lok
FI4npEsh, T HRE AL S50 8, &5k
Ay, HAE, FIAZEE RGO LY RBIRZT60E
HHE, W B-EILME NG . B-HI A MR NG . PR IKNG B
¥R PR 6 i 55 (Waterham et al, 1997; Sears et al, 1998;
K-, 2008"; Delroisse et al, 2005), i FHZH i %
KRG E B, KRR, BT R %
SR T T AT RIS R I, ik SR 5 e B A e ™
MV HER T 5B AR A AL o E (o F Se R R 2 R
RIFRRGINEE AR, A — BB RE, 32
ARGEATRH TRIEX B MG FWEAR,
G, BRI RE A SR Gk RGERE A 8o W Rk A
TR A, 5 B A3 AR AR A A6 8 55 DL
B R RIS K 510 LA R I B 5 95 A F (R
pH {H . HAREFRYE)FABEILR.

AT B WK 2 A S R P B v 2 B R 3 0 R 3K
VP28 Fl VP26 HWEH, fkilllsh®iEs, HEM
HEH B FRIBEBAC, HEWA TR () RERAA
Al SLICR BRI/ R T, TR & I )
pH {H . R EUICEFY AL Q)& A ks
FEACRIS AR . H BSOS EEE DU AR A, H R
AFEREYERE M, B &N RB A TR,
SR = A AR A I v AR IR TR R B T s (3)fF F K
VEFARAIE « ANWF5E R 1 RS2 AR B 19155 K51
—a- AT, ZIE S KT REAIE A5 S VP28 Al
VP26 /3 ik ; (4)VP28 Hl VP26 5 A& il EAIE
B AR IR TR A i R ik . RIE, TR
AH IR X — IR B B R R, RS an it
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Secretive Expression of White Spot Syndrome Virus Envelope Proteins VP28
and VP26 in Pichia pastoris Induced by Constitutive Promoter

GENG Xiaoxue, WANG Xiaoxia, ZHOU Yi, XU Wei, ZHANG Wenbing‘@ , MAI Kangsen

(Key Laboratory of Aquaculture Nutrition and Feeds, Ministry of Agriculture; Key Laboratory of Mariculture, Ministry of
Education; Fisheries College, Ocean University of China, Qingdao 266003)

Abstract WSSV has been a globally recognized highly harmful pathogen in shrimp farming industry
that causes tremendous economic loss. The envelope proteins of WSSV, VP28 and VP26, play important
roles in interacting with host cells, initiating virus infection and mediating virus intrusion. In this study,
we used pGAPZoA as the expression vector and X-33 Pichia pastorisas the host cell to express VP28 and
VP26 in a secretive manner. The coding sequences of VP28 and VP26 (GenBank: AF332093.3) were
amplified from WSSV using PCR, and the sequences of ECOR I (GAATTC) and Xba I (TCTAGA) were
added to the 5" and 3’ ends of the target genes. The purified PCR products were then cloned into the ECOR
I/Xbal sites of the pPGAPZoA vector. Sequencing analysis verified whether the target genes were correctly
inserted into the reading frame. The construct was linearized by BIn T (Avr 1) and then was integrated
into P. pastoris X-33 through electroporation while being screened by Zeocin. The expressed proteins
were identified with SDS-PAGE. The VP28 and VP26 recombinant proteins could not be detected by
coomassie brilliant blue R250 staining, however, the bands of the fusion proteins appeared after silver
staining. The sizes of VP28 and VP26 fusion proteins were about 32 kDa. These results suggest that the P.
pastoris system was effective in expressing WSSV envelope proteins VP28 and VP26, although the
expression level was not sufficient. Nonetheless, our study still established a novel tool for the study of
subunit vaccine, and provided basic information for the large scale vaccine production.

Key words White spot syndrome virus; VP28; VP26; Recombinant expression; Pichia pastoris
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