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Secretive Expression and identification of yp2, the Major Antigenic Protein of

Infectious Bursal Disease Virus in Yeast

JIA Yun'?, ZHANG Su-fang', ZHOU Bin', XU Xue-ging', CHAO Rui-bin, ZHAO Yu-Jun®, CHEN Pu-yan'"
(1.Key Laboratory of Animal Disease diagnosis and Immunology, Ministry of Agriculture at Nanjing Agricultural Universiry, Nanjing,

Jiangshu 210095. 2.Department of Veterinary Medicine, Shenyang Agricultural Universiry, Shenyang, Liaoning 110161)

Abstract: Here we report that the major antigenic protein VP2 of very virulent Infectious bursal disease
virus (vwIBDV) was secretively expressed with high level in yeast (Pichia pastoris) expression system.
Primers were designed to amplify the previously cloned vvIBDV-vp2 gene from the plasmid pMD18-T-
VP2. The amplified 1.4kb vp2 gene fragment was sub-cloned into the yeast-expressing plasmid
pPICZa-A. The recombinant pPICZa-A-VP2 was analyzed by restriction enzymes and sequenced,
which was then linearized by Sac I and transfected into Pichia pastoris X-33. After selection with
Zeocin™, the phenotype identity, the inductive expression, the SDS-PAGE and the western blot
analysis of culture supernatant, an engineering Pichia pastoris strain X-33/pPICZ a A-VP2 with which
the VP2 protein could be expressed with high level was obtained. SDS-PAGE and Western blot analysis
indicated that the expressed product of the VP2 in culture supernatant of X-33/pPICZ a A-VP2 was
about 55kDa, a bit larger than expected. Gel scanning and Bradford protein analysis showed that the
expressed product was as high as 23mg/ L, or 28% of total proteins in culture supernatant of X-33/
pPICZ a A-VP2.
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LG K BIRIR T (Infectious bursal disease
virus, IBDV) J& TRRM B RNA # R, &
S RNA 88, JERMAHEA N RNA T8 A
1B dHpk. HFEWRBEWEDH 4 M, 2904
VP1. VP2, VP3 f1 VP4®l, Hih vp, B —AANig
SRS T PR R ERK, 2 IBDV H4E
FEEREPHHED. 5 IBDV KBES, HE
FEE. REHK. BRIFHEAHLI, S TFEHR%
S EURBHUR IS R AE FXEE NS H
B, FEREGREHEARRERELRT. BREA

FKGFE . MG EERIL IBDV VP2 UL R M

P HFHITEN TR, HTREEAR
i~ BRIPEIR. AL DA A= SEa0S, B EET
WA BB TR v T AR e vk G i (1 T )T
W5 B Pichia Pastoris BB RIERAZRIET
IBDV VP2 & IFIE T H e geilth, AR rEer.
18T T AR A = i 5 R L A2 0 5047 0% v A ol 6
T %M.

1 #HA &

1.1 HHERH

& IBDV &8 w2 EER K pMD18-T-
VP2. E.coliDHSa ARSI B ARAF, Pichia pastoris
ZAKWH X-33 (His Mut™) ., FRik# 4k pPICZa-A W A
Invitrogen 2 &), FREIMEAVIES, T4 DNA E#NE,
#@fRHE Taq DNA E &8, DNA o+ FREbrdt
DL-2000 .DL-15000 333 B KES A T A A5
Zeocin™ WIF invitrogen A F); ECHIEE R AR}
WmiEY . KEIAEAD. YNB. TESZE(Casein). 4
P13 %9 B4 5 9 [E OXIOD /4 5. Uniphath 2 &
5 Sigma A H]. HEAEEBEIE Schleicher &
Schuell %], IBDV VP2 £HR5BH M I 7 B A 52 5%
ZEIRFF. HRP BHAR £ 1gG W HIFINGE A F,
HE R A S = A A
1.2 3/49&it5 PCR ¥ 18

HRYE IBDV PrAEsR IR 52/70 BRI R A% g
FF5| 5 ik 84k pPICZ-o-A (4 AU S LT — Xt
5{#1: P1 (5’ -GCTGAATTCTCCATCCCGGACGAC
ACC-3"), 5| N\ EcoR 1 £ /5; P2(5’-CTGTCTAGAT

TAAGGAG CGGCGGGTGGGAA-3")5| X Xba 1 i
M. SIYNEEEZ) 1396bp, HKEFFHLHEAR G
. LApMD18-T-VP2 Sk ARA T PCR ¥ 18,
JRNFRFAF: 95 CHARM: Smin 5, 1% 95°C Imin,
56°C1.5min, 72°C2min 34T 30 MEH, f&J5 72°C
A 10min, I8P P02 0.8 % Tt R B e e FR SR A 9
R IR 7 2 Bl H B DNA.

1.3 FLRFRRL pICZa-A-VP2 #5E

PCR F=¥4 R 3 EcoR 1 +Xba 1 X ]

G, HFRAEEYERWE pPICZ a A/EcoR 1 +Xba
[ SR ATERE RN, PP KA S
DHSo &AM, RFEEHREEKMAE pPICZa
A-VP2. F|F] EcoR UXba 1 3t pPICZ a A-VP2 EH i
FtAT O E Y, A pPICZ a A AR IR 5 |
3" AOX1 51 3GEATINY . BASRIES TR
14 BEEBSHREE

1.4.1 B RRAERE: & invirogen 2 5]
Ml & AR RE X-33 R EMM. KERINELAR
BERIARL, Sac | R HFATIN, B 10.0ug
5 Bt 2 1) 80pL /R AMMIES), YK S min,
H Bio Rad Gene Pulser BB GHT kP ¥ 1L, &
. HIE 1500V, B 25pF, #5200 Q, BE
0C, Hiital 5 msec. HATHLEHRE, SLEIMA 1.0
mL F/2 89 1.0 moVL W1ELEE, 30CHEE 1~2h, W]
100 pL ¥ #i T34 100ug/mL Zeocin ¥ YPDS [& 441k
PEIRE L, 30°CHSE 2~4d, BT HIHL. % MM
5 MD PR REAN D, FBKEFZH
YPDS bEAK A Zeocin HitE M B EE, E5 MM
TR, A MD PR, BT 30TH5F 2-3d, @it
MK Ew LR,

1.4.2 ik &8 WL T BEF Zeocin HithiI&
HIEEAL T IRVE, B B ENERIRE B F Zeocin 1K
4 250, 500, 700, 1000 ug/mL i} YPDS “F#% b,
30°CHIFR 2~4 d, BRFFEH M3EH &P N ELHE
BRo THLE| e NEA E K 18 4.

1.4.3 Ry 588 B HE% 1 — 3123 eppendof
Ed1, A SO uL TE(pHS.0), KA -%-BiEHI%
BERFE 40k DNA, DA ABRTZ R PCR & 144
¥ IBDV VP2 2, HH 5’AOX1 Fi 3’X0Al 3|
Yy 18 AOX 1 FEA, [F] B ol 46 oK B Gl B TR e £0 4K
DNA {EBATEXT B . BX PCR =43t 47 B A Bl e i
UK. AT Mut 3 UL TR T F 2510
HIEL.

1.5 ITEEMESRIERRESYNEE:

DA X-33 J2 HXT R, A Ok AL T A R P B,

RNy mmwammwwmw R B fmmmw@wmwwmmm.
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H53E 72 h, RS 24 b0 H B S LR IE N 0.5%,
72h BEHEE, 1 12000 f/min 2000 15 min, RS R
17 1-80°Cul v Bl T SDS-PAGE M R NI, 537
F5%5 11 SDS-PAGE & % Ellidb 4 23 S0ih!Y $ik 12
Bradford 8 1 /0 2 il 5 77 2 WL ok,
1.6 FEFHIMAS ELISA A

THFEFHS 72h 5, B9 LIER 208 7 GET
AR G R ERE T . Rl LR
4CHEEL %, EH 5 IBDV VP2 $rifEBHE Sk
|5IJ I HEAT [B]48 ELISA RV . MG FiF{SE0y

210, HRP bpidFEERLAE 1eG fFBGECN 1
8000, (A% ELISA 5z W F2 1T 2 8 scmk!™ e hn i,
REESN OPD, =il B 1 10min 5 1mol/L 1

H,SO, 2211 e i, JEEC A 4 i -

2 4%

2.1 EHEIFTEHE pICZa-A-VP2 BIHE

LA IBDV 4= | vp2 JE[R H BETI pMDIS-T-VP2
JFFi DNA g R, #!"*Ih Jjiiki#4T PCR 73815,
ik & o PCR P45 02 2y 1400 bp (B 1),
EFH AN, 3 EcoR | + Xba | ZUHFL) A% {4
DNA 5 PCR F=#i%4:, H| Zeocin 3k ik k1

AR, i %08 pPICZ-A-VP2. EcoR | /Xba |
SRalC g RETREALER)
Koy K E .

MEESERE D,
RN B

bp
1 5006
bp SH00)
2000 2300
1000 L0
750
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Bl FEHRETKIpPICZ o A-VP2IYRE I 48
Fig.]  Characterization of recombinant expression vector
PPICZ a A-VP2 by restriction enzyme digestion
I, DL-2000 Marker; 2, pPICZ u A-¥P2 digested by EvoR | and Xba | ; 3.
pPICZ a A digested by EcoR | 4, pPICZ u A-VP2 digested by EcoR 1 5.
DL-135000 Marker.

22 BBERLT X-33/pPICZa A-VP2 MIFES
%F

HL AL S AR IR YPDS Z (7% 100pg/mL
Zeocin) E M EHE M EE, FREE MM/
MD HiFEME A A O AR Mudt &8
. 8% Mot 28V GRS B T ERIE R YPDS
ZF4 (250~1 000 pg/ mL Zeocin ) A0 i =5 U
LT, BIRAEE 18 i NEL TR ia N
X-33/pPICZ a A-VP2. 'y LI{REE (1% % 5 B 8 T 4 k.
-1¥1 DNA JNfiid, FIRSI1¥utfr PCR 4718, wff3
#1127 1400bp JoATHY b Be(PEmg), L4 5" AOX1.
3° AOX1 #58 AOX1 BE[F Yy 0] WL 2000bp Ao 431707
Br, #5518 M TR INNE, ) X-33 A9pERE
B G TR A4 B A6 B 55 Y 600 bp 2o A7 09 F B
W), 22U IRIE B IR T10 VP2 JL[FHS#5 ABE
PER {5 4k AOX1 KA,

23 THEEMNESKRERFETYNEE

LR X-33/p PICZ a A-VP2 2 Hi R iE G5
. BHERT 72 h MR LRSS SDS-PAGE.
g RNOR, AR Ao TR B X-33/pPICZ
a A FIf5 FE X-33 MLk, % LREFETIR R LA
43.0 kDa 5 66.2 kDa 2 [u| B) {5 Fif thEL (14 20
SHE | VP2 I (41 kDa) KAOARKMFES, B
e A A TR BT IR i 0 B A
IBDV PHA% L& HEAT 5 O B ER s 4 b, & E2
55kDa AL B — 4 St 0 BT (1] 3). BT AR
bk R ENEE 5 SDS-PAGE &5 4L, AT M| vp2 JEHH
FrBAES TREREP A RE, K, 3, 4 55
PRiFFE B3 (B 1. 3.0 4 3KiED i EAEE
i T H AL R B . IBDV vp2 BElA] FrBEA fE7E 3 s
(1 NI O A% by 7 S P B 6 07 R 8 4 e
PAN-HEHEAE R 1, HEMU ik = Lh #E i 4 IR
i A 5 5 N-BE LA 2 i 25 4

1 2 3 4 5 f 7T 8B M
kD¥a
w—-— 974
o 602
P s e Bt s
—p > ; waer—— 17 ()
e — 1] ()
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52 X-33pPICZ ¢ A-VP24ik |-ii FISDS-PAGE i1 ]
Fig.2 SDS-PAGE of culure supernatant of X-33/pPICZ @ A-
VP2
I-6, culture supernatant of different X-33/ pPICZ 0 A-VP2: 7. culture
supematunt of X-33; 8, culure supematunt of X-33/ pPICZ 1 A; M, protein

molecular mass standards
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STOBE w2 SENAERE S PR A RIS R 585

FO K 2 Do R B M T 2, &5
B8 VP2 R EBRIE~Y Y X-33/pPICZ a
A-VP2 THFH 72 b KiFF B EAM 28%, 46
Bradford g T BEINSE 25 3L, nlRnEC IR Bl
23mg/ L, BT @&,

€ 3 X-33/pPICZ 0 A-VP2 L |5 1) Western-blot 4+ 4

Fig.3 Western-blot of culture supernatant of X-33/ pPICZ «
A-VP2

1. Protein molecular mass standards: 2, 3. Culture supernatant of different

N-33 pPICZ 1 A-VP2; 4, Negative culture supematunt of X-33/pPICZ 0 A.

24 EHFTIEFAERMYENE

EH LR R X-33/ pPICZ a A-VP2 i S 72 h 1Y
Bk bt PBS @A AE. AR 1
10~1 12560 (L@ f5 L FE, IBDV FRi i
i S PR MIESE 1 20 #ER, A OdTSUR R R
FEAE =) 5 P A 5 P P L5 B P %) Ay 11 B
“HMALEEGR 1), REERFM, MEHEE |
10~1 2560 FFEF, AL PR LT R Ayso i
2 (PIND 10T 3, BEfsf T X 25 IBDV riife
VAP S5 B R AL, 060 ) 2% T4 3 0 P e
o HPUERSE |1 160 SR L P i R
Assy 1 EEARLP/N ik 51 15 A

R0 (A ELISA Frfll 21k =45 F IBDV i i 5 () b 5 1k
Tablel  Detection of expression product of vp2 fragment and
IBDV and standard serum using Indirect ELISA

110 1:20 1:40 180 12060 1:320 1:640 1:1280 1:2560

Positive serum  1.47 138 133 130 123 117 108 087 053
Negativeserum 041 0138 (032 027 024 023 022 019 014
PN 359 383 410 481 5.12 309 491 458 379

3 itk

VB EE R B Pichia pastoris) 3615 258 1L 4E
REERFTEERE RS, S PR
BERE, fEERZ R, Hh s, el R e
{EAME—RIE T L . RS LRAOX) FE)T
SRR AR, T R b R O )

ik, HELRA EGREREMERER, WM
e R FpR MR s, AT & R il
TR E MRS B, DRSS Mgk,
PR B IR B R MRS M P 2 i, T
BB R 24 ik, RS R &L T
200 ZFP A

AR B L4 i 32 0 1 50 2 b £ e AR B
RY R T IBDV vp2 SEH, Sidatii a0
VIR ARTE TR Rk H R I EH Wbk, &
L2 SDS-PAGE ik 70T 2%, 41 BHAE bk
FOEM VP2 BALLHER LAY 42kDa WA, #9177
55kDa A4, {H#25] Western-blot £ W4 fit f1a] 452
ELISA &7 1UEN], #ikH) VP2 1 feWs 4 IBDV [l
PRI . EERIER VP2 RIS % IR 1y 91 45
T, RILAEICRES A A N-BERE 0, S0 3
RIE P LR TR KERIES N2
MAIEE A . M 24140 Bradford L, %54
1 VP2 A RERE F R RO T 28%. B4
FEAEMLIERN LAt M E & K IK IBDV wp2 B4 4
FofF, DLFSFREMREE . RAE. BT, pH {EAEK
e Ss, DUMiE— P& IBD VP2 (1 #IA TR,

TR TR A 2 b A R, 1 T A
PO fEF TR E R, R
P b SR TR AR AN T I, A 2 0 T % e A
AL s CARREFE R R T, ok, & s
PEUF . e PER B R R . N AT K
FFE . FPR 320K IBDV vp2 UL T 8 s
(L AR TRENTAOUEA, A7 2k B A,
PRAP A, HELL Ol Ak P2 i, FE S Fahey'"!
1 1991 T HIBEBEFZIL T IBDV vp2 SE1H, aiditse
UE A3 30 TR AR AR S . AR 1 T Y (g
A ATl PR RE A AR IR R AL RGL 1 IBDV VP2 M
(A1, AT Ay BE DA P as 7 A2 Wi A A T0F ol
BLE R
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