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[(HBE] Hr RERZIBWRKRETRMESEZRED VP4. FiF LDRERRESE
SA11 ¥R4H M 85 R Y 3 BUE RNA Atk & RT-PCR 3K18 VP4 2K ERH F B
cDNA, ¥ HEAF pET-30a( + ) KRB, b KBHIRAE W BL21 (plysS), BT
F-B-D-TACEFUE (IPTG) B 581K . FikT=¥) 4 SDS-PAGE F1 Western blot %
PSSt R EHAREIE BWER FBERTH S STRA T TS
£, IPTG B3R B W EH FE LI RATE X A7 : SDS-PAGE Kl R A=Y
S5 EHMEHRK/N—2J 88 kD, Western blot 41Ul X B B W& H frid H A BRI &
Al SRS PR N ; AL fbiR18 RV SA11 VPA RS EEH, ik 90% . &ig
Mg T RBE MK pET-30a( +)-VP4, KT RE 4k, KB T RVREESEEH
VP4 .

[REIA] VP4 R BB FEX
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[ Abstract] Objective To express VP4 protein of rotavirus in prokaryotic
expression system. Methods Total RNA were extracted from MA104 cells infected
with rotavirus. Total length cDNA of VP4 (2331 bp) was amplified by RT-PCR. After
sequencing, it was cloned into expression vector pET-30a( + ). VP4 protein was ex-
pressed in E. coli BL21( plysS) induced by IPTG and was analyzed by SDS-PAGE and
Western blot. VP4 protein was purified by Ni-NTA. Results The whole VP4 gene
was successfully cloned and was expressed abundantly mainly in the form of incusion
bodies. Molecular weight of expressed products is 88 kD analyzed by SDS-PAGE. By
consequence analysis of Western blot, we found VP4 protein with a six-His tag can
bind with anti-His antibody. By Ni-NTA purification and dialysis, we acquired VP4
protein with more than 90% purity. Conclusions The rotavirus SA11 VP4 protein
was successfully expressed by prokaryotic expression system.
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R EE( Rotavirus, RV) B TG IR EER ( reovrridase ) , 25| 22 4h LN
SRR YRIER EEWRZ— BRISEZ /R ERIT 4. VP4 2& RV Sh5%E
%M, B RV 55 4 HE%RD, K 2331 bp, 4+ T8N 88 kD, RHRMAE 1 £
MRIUFBAWIEAIFHHFEERESZ— FAFRBEHUWERIEER A pET-30a
(+)-VP4, R HLAEMRESEERERD VP4.

MRS E

— YA B RR AR A

MA-104 40 R ZARAE B R W & A 10% Fi 4 4 L7 ) RPMI 1640( GIB-
CO AR ). RV SA11 #k. 15 £ H E. coli TOP10.BL21 ( plysS) 43R A E
CDC B = % - 8k pET-30a( + ) B KEZAY TERAF

VP4 FEF K Y 1

1. &8 : MA104 4 3% 5% 2 0 2 E:Rh RV SA11 /6 0.5 ml, in4E+s
W& 2% A4 135 i RPMI 1640 ) 7E 35°C 5% CO, 24T 353%, 40 90%
WAE (5 R, REZRRE 3 ISR Y A Trizol A7 IR UL $542HC RNA,
FH 1. 2% BEIBHEBE IR FE KR 2L 5L RNA FISe 8% -

2. PCR 3B B WER: (D351 : #89E GenBank 1 RV SA11 &4k VP4
HEEFIRIEIY, ZE L5195 -5 A Np VEEYIAL S (5 -TTCGAA-3 ),
TSI 5 - w5 A Xho 1T BYIAL R (57 -CTCGAG-3" ), 5| Y HZILIL ZHEKRER
BB LA . E¥ESI:5 -TTCGAAATGGCTTCGCTCATTTATAGAC-3’ , F %
B|4): 5’ -CTCGAGCAACCTGCATTGCATAATCAG-3’ ; (2) ¥%E 5% BUiE X RNA 5
pl, TSI 1 pl,80°C 2844 5 min J5IA 10 x AMV Buffer 2 pl, dNTP 4 pl, RNa-
sin | ul, REFEREE AMV 1 pl, HIREE/K E 20 pl,37°Cis 1 h: (3)PCR AR (50
pD I F %55 5 7= 4 (RV VP4 ¢DNA)S5 pl,10 x PCR Buffer 2.5 pl, dNTPs(2. 5
mmol/L)2 pl, L5 1 pl, TUESIY 1 pl, Taq plus 0.5 pl, SFEK 13 pl. W
2&/4::94°C FiASHE: 3 min,94°C 50 s,58°C 30 s,72°C 1 min,29 MEH,72°C ZEH 10
min. 1.2% BP0 5E B B 1k 2 42 (100 mV, 30 min) , DNA % i B, 3k M WO &
(B RFEFRAF =MD El 2331 bp B KA -

3. FTik#k pET-30aC + )-VP4 Byt & : ¥ EWc A B ) - B8 pUCM-T 2
&, B4k Topl0 BREZAPER REUTURLAR Nsp V 1 Xho 1 SUEG Y] ¥ 5 R ¥ T4H
[ RV ) # A& pET-30a( + ) kL, 346 BL21 (plysS) RMZ AR ( RIFE X 25
mg/L) , F§ PCR ¥ B FH M & AT 7 ( LIS AYE ARG R AR LK€ .
ANTHEPROT 5. 0 F {4t ERER A X E A MM 8B -

4. BMEAMRERREESN: (DFBFRRR: A EEEM T 5 ml LB
(FHPER 25 mg/LREFEWF,37C F53E 16 h( Ay, =0.8),1: 50 )5 KLEEFF
2 hy ALY EE 0. 1 mmol/L f{ IPTG & 37°C 453 % 3145 2 h.3 h.4 h,10 000
r/minB YR AR X2 (2) SDS-PAGE B/ B3k - ¥ L3R W R #4T 15%
SDS-PAGE #¢ Ji¢ 55, 3k C B 3k A Fn e 3k A R L ¥ R BE7= 5% ) « Coomassie blue Ju 8,
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Yk R 120 V.2 h, TiHE K/ 88 kD; (3) Western blot: RH IR EIERLAT 4 E
JB, BRIy 1, So /e in R Bi-His B RE Pk . S£5i Bl HRP-IgG ( RAR A 4L F}
FARBAR ™M) RN R 37°C 2 h. Y5 DAB B, &4 MR 6
TLIEE AR FHE: -

5. HBWEAMLL: SRASLEEECRBUSE T HR (8 mo/L RE,
14.4 mol/L B-Zi & Z M. 18 mmol/L B — K 41.7. 5 mmol/L BER K — 4.
5.8 mol/LEALH) , RIGHEA His iRk RSt 4ifk)s VP4 BHEKEH
BRI E R R -

s R

— . VP4 REKT 1

RT-PCR 3% Hi i) VP4 K5 R 7= W) S B A W8 58 Ji H Tk R, 2331 bp Ab H B
SERETE MR A5 ST B R EE K h—2.

— MRk IRk pET-30a( + )-VP4

¥ VP4 EH B kg T pET-30a( + ), BEYIR 5 7= Y s 3k > #E 2331 bp £
AMEZB B KN SHHERFBERKE—-R(EROE 1 i) . EEWNF
45 R B/ T 780 bp ALK 5 MRS /5 870 bp AbAY 2 MREE S GenBank ST
F(RV SA11 H96 Bk VP4) R—3, L HIATF 309 42 ( A—G),431 £z (T—C), 458
£ G—A),560 fi7( C—G),694 £ ( T—C),2022 fi7( A—>G),2224 £ (A—G), &

FASHT AT LR R SN B H S AT BE TR -

1 2 M 3 4

bp

2000
1200
750
500
230
100

B 1 pET-30a-VP4 ki Nsp V #l Xho 1 SEEI K 2
M. DNA Marker; (1) VP4 FikiZ Nsp V il Xho I XUEEY]; (2 pET-30al + )-VP4 22 Nsp V Xho I XUEFHI; (3D
pET-30a( + Y#i{&kZ: Nsp V Fil Xho 1 XUEEY]; (4)pET-30a( + ) xR

= HHWEHWREIMEE
1. 553535 SDS-PAGE B R IK : %+ pET-30a( + )-VP4 %4k BL21( plysS)
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M ERETFEES 2 ha3 h4 h, REHHE BB HETHREIK, SIKEYFE 4.0
kD F166.2 kD 2 [a] PR YL &4, STHA{E (88 kD) AHAF(E 2,55 1.2-3 3kiE) »
REFE ISR B BBEIKLH(E 2,0 %kiE - B ITEEBEBE. EL.%
LEMUTIE S BISETK BB F I LS BWEAS FEMHS B IKEW(E
2,85 WGE) M EER AR ERBEIKZEH HI(E 2,85 4 3D -

2. Western blot: 5 HEIEE H A /MELF(88.0 kD) ) VP4, 1] S5 HiiR K b »
¥E DAB 8 F 24760, W& 3 WFT ks

0 1 2 3 4 5 M

kD
540

6,2
- 450
330

24.0
200
14.4

K2 KGBREEESFEATY) SDS-PAGE 43 B3 KGEFEESFEIETY) Western blot £57
M. protein marker;0.1.2.3 4355S 0.2.3.4 M. marker;1.2.3.4 Rik™¥)-5 HIS Hifk R,

h BB EER:4. BFHMERB LS. 5 26
BUF I B DL

INEL: k=LY A

REF-YARAL His BAESL)5 it SDS-PAGE BRI Ik %58, 7E 94. 0 kD
1 66.2 kD Z [A] i BUVEMT &4, R B AFA B (E 4, KREFMBOE
H 2k 90% -

1 % kD

94,0
66.2

45.0
350
240

20,0

14.4

K4 VP4 FEHLALER
M. marker;1. ZifbEH
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15 I

ABIOK RV VP4 £ K EFFFEM T pET-30a( + ), R T FEH MK pET-
30a( + )-VP4,%84L E. coli BI121 BRZA, BRERIKRE T W6 x His ipsk
i) VP4 B4 H, SDS-PAGE 5 R &/~ 5HHEMEH» FE RK/D—(88.0
kD), F5R&hik AR E RN . H His {82kt fraitk, KESH
M e IR 90% -

FERIRERZFIELAFTEUGRMAER, ERE VM4 BEAIES, RA
37C#H% 3352 h.3 h4 h,10 000 r/min BE.OHDUWERER. BEERGREB LES
UUIE S FHAT YK, FIK B TER VR UTIETKIE H 88.0 kD ZE4 45w 1E b W b
TEVKIE 1 88.0 kD A A H A E, R RE VP4 BH EE LU GBREIERA
¥E. kA 2 h.3 h4 h A E#HTHRAE SR EHAER2 ~4 hIERERR
BTG B .

VP4 2 RV B & EEH . FRRBE R RN FRERN AR E4H.
REEMRH RV 3WEREADY . R LURER S MMEAESNIRESY
RN b2 R AR RE 40 HIV Bli& a7 T-20, HAERVLH S R8T 5
HIV-1 @i REEH gp4l B HR1 XE54, T BENTRE BB A BRR 40HE , 1 B 3 e
REGR TR Ry TS5 BRERGERENRETEASS B
1R EEZEALHAE, TR R ] -

AFEHTE 1 REWEPRBIURELAS B VA ENZMREER BER
AR, BX RV R HiREE SR B2 3 B b iR E
PR SRERES EEN TRENEASY . AXFEERL RV SRS E
BH VP4, @SN UREA R (4R AR R - KT GBI B Z5 Y LT RV ZEATE
F 4R FLE B PUR B AW E A -

AT, MR RAERE RV SALL G EEBHATIUOREIHAR YT
LRI , T Mahajan 45 3255 T A RV VP4 B H, Nolan 22 f| F§ pGEX4T #R{k
35 A RV WA #k VP4 ) GST B4 VP8, Favocha Z'  fI| ] pET-28a( + ) #fkE
ik RV C486 #k VP4 [BEH] F B VP8 X2 )] F pThioHis( A) #{kF ik RV
SA11 VP4 £KER, AT RV 2R LB H R -

AP FERIZR RV SA11 VP4 & KA 1T 88 R KR - B AR = Ml
AFEBEETRIZEHE RV 25428 2 1) R 3EAl

2 £ X W
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