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[ E] [HWY FEREXAL Ytk [R5 (IBDV) BJ-10 kk VP2 JEP 4 8 H R ik a4k, JF 78 K #k
HWE T AT R R A . [ kY R4E IBDV VP2 SER 7 5% i1 1 x4 4519, i RT-PCR A 5w IBDV BJ-10
PR VP2 B of H A ZE D A pMD18-T i #2 2 14, 0 3% H FH M 31 41 5308 5 8% 1% 50 R o B 28 IR 4% 3% 38 34k pET-32q
LB A TM109, % IPTG 3 Rk % ™= W) i# 17 SDS-PAGE LUk 43 7 . 8 8 TPTG 19 fie ££ 75 5 32 3K W |] 0k B2
(45 5R) 7afe® 74K 1 356 bp (% IBDV BJ-10 # VP2 5K ; PCR. V) 5 & /- Hr 6 0] R & 7 & 4H ki pET-32a-
VP2;SDS-PAGE HLIK 43 H7 2 W], 761 F 14 JM109 A i h 3k T 290 60 ku 1 VP2 & [ IPTG i 23R IABFH LL 4.5 h
JH SRRy 0.8 mmol/L, [£518) 3N sike 7 IBDV BJ-10 #k VP2 5 IFE KR A E h %Rk T VP2 &
H.
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Clone and expression of VP2 gene of infectious bursal disease
virus BJ-10 isolate in Escherichia coli
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Abstract: [Objective] This study aimed to clone the VP2 gene of infectious bursal disease virus (IB-
DV) BJ-10 isolate, construct the prokaryotic expression vectors, and express them in Escherichia coli.
[Method] A pair of specific primers were designed according to the sequences of IBDV BJ-10 strain,and the
VP2 gene was cloned by RT-PCR. The IBDV VP2 gene was inserted into ligation vector pMDI18-T and the
recombinant plasmid was selected. The recombinant plasmid was cloned into the prokaryotic expression
vector pET32q and transformed into E. coli JM109. Then it was highly expressed by inducing with IPTG
and proved by SDS-PAGE electrophoretic analysis, to designate the best inducement time and concentra-
tion. [Result] The IBDV BJ-10 VP2 gene with 1 356 bp was cloned. From the PCR and identification by
enzyme digestion analysis,the recombinant plasmid pET-32a-VP2 was constructed. SDS-PAGE analysis in-
dicated that the VP2 protein 60 ku in size was expressed properly from E. coli JM109. The best IPTG in-
ducement time was 4.5 h,and the best concentration was 0. 8 mmol/L. [Conclusion] The IBDV BJ-10 iso-

late VP2 gene was successfully cloned,and the VP2 protein was expressed in E. coli.
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9o J5L A A G M vk TG 995 9 7 (Infectious bursal dis-
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1.1 # #

L1.1 mE.m@AAf&KAK IBDV BJ-10 4 &tk
TH R R AR 27 B A 2 Bt 1l 2E 0 52 3 28 0 85 3 0 O
PRAF s K 3545 B DHSo A1 TM109 iy T pg Bl B2 AR
2 BE A 2 B A ) S 9 & AR A pMID18-T . pET-324
AR H Promega 23,

1.1.2 &1 B85 K#A TaKaRa RNA PCR
Kit ( AMV ) Ver. 3. 0, FR il 14 1 Uil EcoR 1 1
Xho | \T4 DNA &0, 00 B K& S 4EY TRA
RS W) o ok i Bt 300 & e Il e il ) &, 3 A
AXYGEN 2 Bk A P R (bt MDA R A 7] s DNA
[l i 2t Ak 3R & Bioteke 24 ®] 77 5 s IPTG Jy Sig-
ma 2 &l 77 . Trizol® LS Reagent if 5 & & In-
vitrogen /A A 77 firs PCR {5 . RNA i #7 il 71
PCR XM &5, W 3 Sigma A w) . HAb A7 55 2

J o BT e k]

1.2 HF &

1.2.1 314egikit 5 e m  MAE GenBank 4 &
K IBDV g 3t A 4 77 41, | | Primer Prim-
ers5. 0 BB 1 X R 519 P1.P2, JF 3¢ tH R
AN A BARARA TS . FiEs4 P1.5-
GCT CTCGAGATGACAAACCTGCAAGATC-3',
T e 5l ® P2. 5'-GGGGAATTCCCTTAGGGC-
CCGGATTATG-3", Sy i H i 3 A 1 7o e & %
ik 7E B VRS 5 i 4 B 51 A Xho T Al EcoR 1
B U107 15 (LA R RIZR 48 729 W T VP2 B 5 1 3
R B K25 1 356 bp,

1.2.2 IBDV ¥ RNA #9428 IR 200 L &ifk
M BJ-10 40 55 bk 9% 75, #% B8 Trizol® LS Reagent it
70 & d W 4 U 7 B RNA,

1.2.3 IBDV VP2 )k Wy PCR ¥ 3¢ &M #5553
EOR &Y BB AE LD B AT B A BB 1 B
cDNA & 8. Lh cDNA 25 1§ R B, 5145 1)
PL.P2 3y VP2 S 51 ¥), i 17 PCR ¥ 1. 25 pL
PCR 2 B & & Jy: 10 X PCR buffer 2. 5 pL, 10
mmol/L dNTP Mix 0.5 pL,P1, P2 % 1.0 uL,cD-
NA #i#g 4.0 pL, Tag B A8 0.5 pL, WK 15.5
pLo PCR R Z&EH 94 CHIAEME 5 min; 94 °C 50
$,50 °C 1 min,72 °C 1.5 min, ¥ 35 ;& )5 72
CHEAHF 10 min, T 4 CLAE. ¥ PCR ™Y H] 8 g/L
B NG W R AT LUK S L IR AR S B e 1, BE IR L
1% 25 LB Tk 45 5. PCR 7= W 45 B NS A 5 e v,
VK5 HI DNA [ a4k 38 55 & Bl e PCR (@) 15 H
AL A B

1.2.4 IBDV VP2 AW & LS5 %52 KKK
PCR 77¥) 5 pMDI18-T 244k T 16 “CiE4E 12 h, #Hy#
FA AL pT-VP2, #4587 W) 5% AL K % Ay '/ DHS«
TR AZ A5 AN L, 1 BRE O O B P s R, LB VR AR B R O
PEIREE SR 12~15 h & BUBRL . 47 PCR %7€ il 40
[] BF 35 B (LA 23S pMID18-T #8044 B W > A5 i) 11 BH
PECULTE W BA M 20 50 R o 85 AR X B 3R &
PCR % Z L HM M FE B TR, H EcoR T #1 Xho T
BEAT AU Y] 5 58 o il U 56 58 10 19 Bk 2% 1A
T A TR /1

1.2.5 RETakifhmiEs e difkm
Wk pT-VP2 B Y109 B ) i B 5 i 4% % 38 4 ik
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pET-32a 2 EcoR T 1 Xho 1 XUEGYI 0 B (14 F B, A
T4 DNA % 72 g % % . 3% ¥ 77 W) % A6 K W 3% 4 1
JM109 A2 2540l L iR AT T 5% 100 pg/mL 2R 78 Ak
R LB BiE AR 55 95, 12~ 24 h J5 FH 680 22 1/
R EUTORL R PCR . BR i 9 1) 8 8 U0 25 22 FH
PEFORL . R BE M R 2% i A T AR TR S wD
¥, LA VP2 JE DR A 07 B L 3 A2 i AE 2
1 IE A IE B A A I 3 DR DA R 3K TR i 44
b pET-320- VP2,
1.2.6 pET-320-VP2 #5935 F k& 43 5 Pk B A
(7 pET-320 FI 241 Jii B pET-32a- VP2 19 14 7% »
AT 4 mL % 100 pg/mL ZURPEAREN ) LB Ak
R 37 CHRM T #E SR . B IR AR L
L% R LR T 5 — 4 mL & 100 pg/mL & FE P
ARERIY LB ARG 35 e, 230 r/min, 37 “CHR ¥ 1
F245 2.5 h 2 ODg 355 0. 6~1.0, 8 1. 5 mL k3%
TR EOE T,

TEF R EEFY P IMAF 2R IPTG & H 2k i
4 1 mmol/L,230 r/min.37 C F4k&:iR7 5555, 40
SITEREFR 1.5,3.4.5 h BF& U1 mL 55 5:9) Tl
B T B R B IR CR 3 IPTGY . fir
AHFEMLL 10 000 r/min B0 3 min, 3772 L3, ULTE
FET 30 pL 1 X SDS Jin#Egg w100 °C T # &
5 min, - 12 000 r/min &> 5 min, SDS-PAGE H,
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Kl 1 IBDV BJ-10 B#k VP2 2K RT-PCR ¥ 34
M. DL5000 Marker; 1. [FH¥E %18 ;
2. VP2 3 RT-PCR ¥ H 7= 4
Fig.1 RT-PCR amplification of VP2 gene
of IBDV BJ-10 strain
M. DL5000 Marker; 1. Negative control;

2. RT-PCR products of VP2 gene
2.2.2 EMRAENEBIELT MEK PCRYILLE
FE B B v R TP AR BUSORL IS L 5 2L EcoR [ #l Xho |

kLA & IPTG 1315 S A i) .

Iy EC T mL B3R W 5 R AR B LA
A MIMA 1 mmol/L IPTG %S 0,250,667,
1500,4 000 pL, 2 HZWEE 535 R 0,0.2,0.4,
0.6,0. 8 mmol/L, ¥ 3% 4 h, ¥ & & Lk 10 000
r/minf .0 3 min, 72 B U EE T 30 L 1X
SDS finkE 22 whig . 100 °C F#& 5 min, 5 12 000
r/ming 0> 5 min, SDS-PAGE HiJk L i & IPTG
) B AR5 S M B

2 HEREI

2.1 VP2 EEHY 1

N BT T R S S P %F IBDV BJ-10 #& 1
S ey EAT PCR 971,15 81 1 FKEA N
1356 bp W H & (B 1, 5 B8 09 2L
BER/ANHTE
2.2 VP2EEAMZERELE
2.2.1 M EEM PCR%XE W LLBHYE 8 40 ok
PR R AR 47 38 1) PCR 7= W5 fE 47 i JK B 75 310
297 1 356 bp M 4F 1 DNA G5, 5124 5Ok 3 i)
) PCR 7= Mo Pk A5 2 T 4% 520 B A9 4507 . 1 B2k
X HE PCR 7= 4 oK WA S vk B Y 450 (I 2) . X 3R
B H R E 46 A 2] pMDI18-T Ak v, 41 &
UE W 520 ok pT-VP2 M o .

1 2 3 4 N P M

5000 bp
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2000 bp

1000 bp
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500 bp
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1356 bp

2 HEABK pT-VP2 B A PCR % E
M. Trans 2K Marker; 1~4. T £H ik i i PCR 4537
N. B X 185 P BH M xR
Fig. 2 Identification of recombinant plasmid
pT-VP2 by bacteria PCR
M. Trans 2K Marker;1—4. Bacteria PCR results of recombinant

plasmid; N. Negative control;P. Positive control
AT ARG Y], UK S AT UL B 1 52928 2 692 bp il 1
%217 1 356 bp K/MNB R B (K 3) it — 20 R IAE
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M 1 2 3 4

5000 bp
3000 bp

2000 bp 2692bp

1000 bp 1356bp

750 bp
500 bp

250 bp
100 bp
P 3 HABOR pT-VP2 [ U %
M. Trans 2K Marker; 1. # 4 ik pT-VP2;
2. pMDI18-T 55 44 ;3. pT-VP2 Fiki EcoR [ #1 Xho |
LRG0 5 4. B % R
Fig. 3 Identification of recombinant pT-VP2
by enzyme digestion
M. Trans 2K Marker; 1. Recombinant pT-VP2;2. pMDI18-T
vector; 3. Recombinant pT-VP2 digested by EcoR [ +Xho [ ;

4. Negative control

2.3 VP2 EAREREAREZHBHENEESFS
=&

2.3.1 TR EeEnET KBLEWR PCR YA
YE M E AR ﬂﬁﬁ@ﬁéﬁﬁxﬁ%ﬁ): FLL EcoR |
Fl Xho 1 X FLafb A7 WU D) %5 7€ . AL UK S5 R ow s
M1 425 900 bp A1 &5 HMEEK KB (1 356
bp) 5E A AH AT BE (R 4) 3¢ B T 40 28 35 ok 4 2
B

5000 bp

3000 bp
2000 bp

5900 bp

1356bp
1000 bp

750 bp
500 bp
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Bl 4 @A Fk pET-320- VP2 (R % &
M. Trans 2K Marker; 1. pET-32a %5 2 {4 ;
2. T Bk pET-320-VP2;3. pET-320- VP2 (i
EcoR T Al Xho T X1 ¥ s N. B 1k X e
Fig. 4 Identification of recombinant pET-32o-VP2
by enzyme digestion
M. Trans 2K Marker;1. pET-32q vector; 2. Recombinant
pET-32a-VP2;3. Recombinant pET-32a-VP2
digested by EcoR T + Xho I ;N. Negative control

2.3.2 mEHFFmesH e K5 KW, VP2 i
e KM % 45 B TM109 il & 2k i, 4 2L IPTG
WG BEE B RE N L AE 4.5 h AR A E N
WA B E RIS ol IPTG /Y i 415 S i ) i 2
4.5 h,

97.2ku
66.4 ku

44 3ku 60ku

29.0ku

20.1ku

14.3ku

B 5 pET-320-VP2 IPTG e fEE S 2 1k 0 A 19 4
M. & 1 Marker;1.3,5. 43505 IPTG %% 1.5,3,4.5 h iy
pET-32a-VP2;2,4,6. K% IPTG i S 194> 9 T
1.5.3,4.5 h e pET-320-VP2 i 41 i ki
Fig. 5 Determination of the best inducement time of IPTG
by pET-32¢ VP2
M. Protein Marker;1,3,5. pET-32¢- VP2
after induced with IPTG for 1.5,3,4.5 h;2,4,6. pET-32¢- VP2
uninduced with IPTG, take sample at 1.5,3,4.5 h

2.3.3 IPTG SRk EMH T hE 6 al M, HE

IPTG ¥ & fy 3 K, B 40 R 38 ikl pET-324-VP2 1Y
T BB, IPTG ¥ E N 0. 8 mmol/L B
Pk fe WO E R R TS R .

M 1 2 3 4 5]

97 ku

67 ku
60 ku

43 ku

K 6 pET-32¢-VP2 IPTG & A:15 5 1k B 0y i
M. & 11 Marker; 1~5. 73525 £ 0,0. 2,0. 4,0. 6,0. 8 mmol/L
IPTG i S pET-320-VP2 T4 Fihr
Fig. 6 Designation of the best concentration of IPTG
by pET-32a-VP2
M. Protein Marker;1—5. pET-32a-VP2
non-induced with 0,0.2,0.4,0.6,0.8 mmol/L IPTG
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M H dsRNA f3E4Ri3 X GC FE R . HEELZH
RE B A RE A A o DRl A O HEHE DL AR DY R
WF5E K ] TaKaRa RNA PCR Kit (AMV) Ver. 3.0
#E4T PCR 44 2o A% v ) fifp 5% » B A AT D fige e ik A )

o
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AR ER MM RS RRERBHNEA.
GG il ) R 0B 5 T B AR A RE A A IR A
PARIE . IR R — i 2R A — AR A 8 8 1
L P SD 3 5 5 51 L il B SD P 81 45 4 % 1
T B G E AR 7RIS B T s e N 2 (]
B IR I M R AE R, pMDIS-T ik 2
— M AT E PCR ™9 L S s3Ik R B
¥ DL, i AT 1A LA b A 3845 b 35 FL 21> BR 46
Tif Py B0 — WD) 2 BEAE 1 A0 R b AT A R
AT AN U DNA 5 BEAE A i 4 M e BE AT T
B ARRIE TEHE K i B A T AR R i AR e
pMDI18-T M 4R DNA A5, Al LB X 73
R0  BE A L vE B DNA F R B

ABFFEHE IBDV BJ-10 #k i) VP2 S R A 2 I
BRI AR pET-32a . LI M 2 T 5 41 3R ik 2
k. FIBDV VP2 3 1 5 4 R 5 R AL K 5 4
W RIR T VP2 H . W RIAE RS E SR
UEW] ., BT A B3 2 5 Ui 200 60 ku. 5 UM 45
RS EFWE o E R E R E N
VP2 EHR/N—2. WILEH VP2 FEH F E i)
DXHE A ELTSA A 0 b o 470 . JH SR A6 18-
DV 2 i S 0 1 1 24 . 0T Sk Bs i IBD 42 A7 )
T H .
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