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Amplification, cloning, expression and protein analysis of enterovirus 71 VP1 gene”
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(Guangzhou Municipal Women and Children Medical Center ,Guangzhou,Guangdong 510623 ,China)
Abstract: Objective  To conduct the amplification, cloning, bioinformatics analysis, prokaryotic expression and purification of
enterovirus 71 VP1 gene segment and to initially confirm the biological activity of the recombinant expression product. Methods A
pair of specific primers was designed according to GenBank EV71 sequence,viral RNA as a template was extracted from the throat
swab specimens in the EV71 patients. EV71 VP1 gene was amplified by RT-PCR. After enzyme digestion. the expression vector
pET28a was inserted. The prokaryotic expression vector of pET28a-EV71 VP1 was constructed. Then the E. coli DH5a transforma-
tion was performed. IPTG was adopted for induction expression. The expression results were analyzed by using SDS-PAGE and
Western blot. The bioinformatics analysis of the sequenced results was performed by the software. Expressed protein was purified
and the plates were coated, ELISA was used to test the VP1 specific IgG antibody in serum samples of EV71 positive and COX
The BLAST alignment showed that the homology of the objective gene EV71 VP1 was 99% com-
pared with other strains(JQ766207. 1) in GenBank. EV71 VP1 protein was about 32X 10, which mainly existed in the form of in-

clusion body. The bioinformatics analysis showed that EV71 VP1 protein was a hydrophilic protein, without transmembrane region

Al6-positive patients. Results

and N-terminal signal peptide sequence,the tertiary structure existed. The ELISA results showed that the specific IgG OD value in
EV71-positive patients was(2, 42540.521) ., 0D value in COX A16 positive patients was(1, 205+0. 314) , the normal control OD
value was(0. 353=+0. 128). The sensitivity and specificity of EV71 VP1 protein detection were 84% and 88% respectively. Conclu-
sion The pET28a-EV71 VP1 expression vector is successfully constructed; the preliminary analysis on the serum of the infected
patients by ELISA shows that the obtained objective protein has higher sensitivity and specificity, which is initially confirmed to
have biological activity and can be further used for the related study on EV71 diagnosis and vaccine.
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1 #R5F%

L1 #k EV7LREE R, 28 A& P0G R HEMD
BILIMHI FAR A, EV7L & COX A16 FHHE: I 76 % A A< H o0
AH I PCR A BE A L o il B X B 26 5k § AR PO iR AR L 3 &
AHRE PCR A I BH 14

1.2 U853 #  pET28-a Jf ki # /&, RT PCR 5] & .
BamH I.Xho T Bl ¥ 4 Y1 i . DNA 4li £k 3 5] . DNA % 421
514 .DNA Marker Wy 3 Takara 2\ &) ;A #8345 % [ Biome-
tra /&~ ) ) PCR AL, & E Uvitec 2 7 B GAS7508 — T20 %8 4p
BE BT RS, g1 ARl B HE safe-1200 B A: 9 %2
A A8 E Sorvall 28 /] 1Y Micro 17R & 3 & # R H & O L.
1.3 ¥k

1.3.1 EV71 fRFE N %EE REBELN 3 d KT
FRAS  F 43R AT - & IR #r 1k 10 min, B WE W 200 pL 32 BUW B
Mg, A% S tE EVTL 5l xR AR 34T PCR %7€

1.3.2 FEAESVER BB VPL.P1 5'-AAA GGA TCC
GGA GAT AGG GTG GCA GAT GT-3'; VP1. P2 5'-AAA
CTC GAG TAA AGA GTG GTG ATC GCT GTG C-3';8|#
B4 B A T BamH 1 (G GATCC) . Xho [ (C TCGAG) [
TR YDA 05 . AR I AR YA 05 K 519 GC Y% K T,
T AAA RN ORI .

1.3.3 EV71 VPl HH WP . wkE B EVIIRNA, D
EV7IRNA FMfEM 347 RT-PCR, % 5% 414 :65.0 C 28k 5
min,48. 0 C %5 30 min,95.0 ‘C 5 min K % 306 5% 5 i & [A]
K ZBAHF; PCR 4. (1)94. 0 CHZEPE 5 min; (2)94.0 C
M 30 5,57.0 CiB ok 30 5,72.0 C ZEf# 2 min, 3t 30 NMEEF;
(3) 72.0 C#EAH 10 min, PCR p##j% BamH 1 .Xhol I ]
alifb 5 55 A0 B ) 4l 4k (9 pET28-a 22 T4 DNA % 3§ 16 C
PR R W AL R AT BL21, PEIRCE 2 i vk BH
T A V% B OB 9 £ PCR B AU U] 2% 5

1.3.4 EV71 VP1 #£FE 408 % %24 EV71 VP,
VP3 R B W73 0 BRI 3% Invitrogen 23 B0 7 o 15 I 7 25 31
] DNAMAN F1 NCBI BLAST F %20 #7 .

1.3.5 EV71 VP1 R RIE  PRECE K E & R B ORI H
AR, B AT 5 mL LB RABE R 30 pg/ml) W {4 Ks 57 4k
W37 CHRG SRS s R B #¢ 1 ¢+ 100 Lb {51 2 Fh T 3 ff 1% 5%
FHdr,37 CHeR %GR ZE ODHEF 0.6 £4 ;M A IPTG
Z 1 mmol/L, 4k 3% 3~4 h;12 000 r/min 5 min Y8 FH A,
i F£ K E ML SDS-PAGE Hijk % 5E .
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M S =L 1R )7 91 14 3 K Pk BB B 3R 4 s Bl TargetP
T 0 B & IR 7 5 1) 23 WA 5 5 1K s I Swiss-Model Bl 2
T = REEH
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i ELISA K .

1.4 Sit2Eab 3 % SPSS13. 0 G it 2 8k, 43 47 B s &
H A UM SR M EVTL i COX16 BA i3 OD B 34 {8 He
R FIWIRE M REAS 1 £ K36, P<<0. 05 B E S A it E L.
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2.3 SDSPAGEKWEHEHMERE WHERHO.5
WS/ IPTG #Hf7 KBS REK, RB W =P 1T SDS-
PAGE sk o] JLFE & 76 AH DL AR X 4 F Jif & {3 & (25 ~35) X
10° A U il A 28 o 1f A 0 5 S 00 R U0 LR BAR N 4%
J3 5k pET-28a(+) %3 Fi ki 5% (L Tk & TPTG 5 5 09 FE &t 2
BAEANEE. WA 3.
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1:IPTG 5% pET-28a( ) & Bkl 2. R EH PR ICY) 3: REFE T
pET-28a-EV71 VP1 Jit ki; 4. & IPTG #% S5 19 pET-28a-EV71 VP1
JERL

& 3 B®WZEH SDS-PAGE &R
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LEEbReY; 2: B B
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2.5 pET-28a(+)-EV71 VPI )5 K& tbxl % s 36 7 51 it
A7 B R[] 9 1 A % 43 T 6 I) U M 43 B 7R L 5 GenBank
5:JQ766207. 1 1) EV71 B 3L H — Btk 99%. WWE 5
COLGC R R G 6 15 2 2 35 ) R o 5 0098 SRR
2.6 EYIEEX¥ON
2.6.1 EV71 VP1 % [H B Ak ¥ 5 & H 8 A 5 45 8 5
EV71 VP1 & 891 bp, 4if 297 M MR . H IS A X 4> TR
BoR 32.67X10°, UL 6 CIL QI PR 56 S 2% 2% i) ol 3 T
“WSCRHET .
2.6.2 EV71 VP1 &EE LM AEM  EV7L VP1 Jo#k iR b &
PRIGAE ML A, TR AL AL B3R S5 B I 1 A, JC S IR IX L S AR I &5
GEH. ZREMUTH A E R A -2 o 8.
T B fa. EV71 VPL B =4 4~121 BB/ 76 8K
M 3R P B — R 4544 (VPL GH loop) . & BT 26 K M3 {E
A 1. 728 d ik R4, 486, fe iR A 6. 629, LI 7 CULG B BRAS 1
& 2 R RO Rl £ T SCHHE™
2.6.3 ZPERA EV71 VP ALtk &AL E 8
CE o e 3 2 2 7 ) I oy 32 B0 38 SCIH4 ™) S 3By 0. 350,
A% — 1. 887 . i o 2. 763, 53 Ab . T 40 f i 1 3 £k bk
F i K I 7 T 24-47aa,96-108aa,157-169aa, £ >3 o ¥ 24 5t
T8 9 S 4R 7 B 7 90 R0 3R 0 1 BE L B 8 L [ o A B R 2 A%
) I 3 2= B SRR .
2.6.4 4r#r EV71 VP1 WELRFII M W fE 5Kk EH
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T R 2 2 ) I s 3 TR SRR
2.7 ELISA %54t
2.7.1 R 5@ A B M AT SR ELISA J5
PRI 50 By B B EVTLRYL B LM miFH-EVT IgG #1
KA 2 ODE 5 50 £y g B X5 B/ LI 3 i ik OD fH ke
R SRR S O 84000 88%0 . W 1.
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DHTER (n)
i H [{ERES [
BH 42 6
[Pk 8 44
JEN e 50 50

2.7.2 EV71 &5 COX16 MY A & H s o %A
ELISA J7r il 50 4y € 4> 85 EV71 38 5% 8 & 50 €& 4%
B COX AL6 Ji7 i #5 3 L9 I 7 1gG Pifk, #1381 OD
{B5 50 44 feke e ot B /N L 3 44 OD fH b, 45 SR B R EV71
YLl 5 COX AL6 413 5 iR 22 5 A Geit % B X (P<
0.05), 1% 2,

e EV71 Bt 5 COX Al6 B2 % ELISA

SWMER
it OD {H P
EV71 &Y 3% iM% 2.425+0.521 <0.01
COX A16 J& s IfL 5 1.20540. 314 <0.05
ik e Bt 20 1 9 0.35340. 128
3 it e

EV71 /& 1969 4F & i NI 46 JE 0 B8 A i i 48 & 40
g I B LR AR AR Hp 2y B R, 10 B DL R B9 L 22 )
BNEE A LAY g ¥, EVILREREEA & H 4
7 A08 AL AT IR R W A% L R R R W E L R R (A+ U=
52.8) . RNA H{Ag — T 32 4E (ORF) , 45 4 55 2 194 4
AEMWLZREH. EVILHERR S VP1, VP2 fil VP3 =4
L KR FE AL R BN I R L T VPA A0 L AE 5 1 A1 5 4 P
59 T A0 B B TR B DR R 8 R R AR 1 T VP1-VP3
b AR RSEEE VP BERF M 2ES, g EVTL
43 ABLC 3 AN FE K B, 3 T AR 5 & EVTT O AT B
PRI C4 lp 3 g 08

MRAFAS T 52 (0 1% 1 BR e R SE B )7 B 43 M7 1% 3 N 5 Gen-
Bank [ &A1 JQ766207. 1 4 EV71 VP & [ 1Y & 3 R
[ PR 43 B35 990,488 T EV71 VP & FFIR P
FL&& R R 98 % R 4y F 09 T BE M, X 5 K 4 2 Y BF 5% A
_ﬁ[ﬂo

HEYE B8R, EVIL VP BEH W EAKHEN. L
BRI, ZHzE A MIEES S HEE. EVIL VP1L ARA N-
st 5 T 5 B FE S RAEE A WS Bk E W mEEN
EA, LB T EV71 VP KR4 WEE . EV71 VPL [\ =
WA 4~ 121 SIS oy 76 B A R IE R — H ARG
(VP1 GH loop) ,EV71 VP1 Y71 B 4 £ 364 17 4~ Al g
WP IR 7 o Horb s S50 438 d5e 5 119 2k 2 7 XS0 T 167~
169 v 24 FE R 4% 2 , 48 /5% 1 DX T A oAy 8 g 18 T A i 4k 7+
IR S R B, BT EV71 VP f£7E = 454 . 7 fig
S0 2 A AV L — i TR T

AHEFE R B A BL21 K G # 1 43k EV71 VP1 &, &
F TR B T R . AR T A R R R A SO A i o Rk e,
TE K i FF T Hh R A s B A e A R M
FEHFERDT, APF5T P L.EVT] VP 2R A W B i 3Rk
WEM EV71 VP1-pET28a JR % KL R HE YR &, il T
EV71 VP1 AWM KERKIE,

ELISA 5 1 B8 EV71 VP1 & A ¥ B A & 5 1 50 5
PLEVTL R S MA K. ZR AR IT¥E L (P
0.05) K A TR EVTL I8y AT 5 i st s 71
HEHAEALYS COX AL6 Xf 4 1ML 75 A 38 X M B4, X Al
RS EVT1 5 COXAL6 R 4L 4 R 7 51 2 () 54 A
Wt AR R IIPE VP Wl ik 67 %0, fWife EV71
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169aa HLA7 58 WL ATV e W 3 CR 3656 2131 D)
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Hr AL BRI 37 A W B 3AE 28 W B R R O LRI SE SR LA T
W B ARG 9 HE 4T PCR 9734, PCR 7 W1 5R T 106 Bt i 5 Jc ik
FTHTK % E . LA 3,

2.5 PR KPR AT f5 18 3 iy PCR = #1550 6
F R — R R R E AT . R A5 R AE NC-
B ) 5 P 8cHs 128 P R AT 8] 9505 0 b X R B 1 2 b ] 4

100 % W 8 1731 .
3 i it

T7 W AR R AR . B 9T 8 B R) AR B4R
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HF I HARBUE 4R 1 B AR A T IR )7 31 . AT 5% v 3 1
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g v B R VA S Rk D AN B (T R N T
[ A, 5 33 0 200 A 2 Ak L L9 0 e O T A e R OR
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WA B . AT, ATP 4 BEE A HE 0 T 28 8
A P 200 T 400 5 DA B - Ak PN B AR B I, AT A R ATP
sHE AT . (HR B RDH Y SR 5T R B ATP & il 7 78
T 22 Bl 3l 40 200 M 38 W O A A 22 b T A 1) A2 4R 2 5 #1) Z2 Bl 40 i
AR R RS AR pH R DA K R A0 T . BRI = A
TR 5 — P A 5%, WV S e R BE M I A B e, — Rl 22 R
WL T ATP G ER G S8, 5541 78 Bl IR 2 I BR 9 A7
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SATEHYS ATP & UEEH /R A Wl 3A K H n] A8 72 41 i
FoMZARMVE A EVTL e ARG 7= A 22 Fl ot 28 1 35 9 il
FHEREMAY,

W 5E W] 3A e T3 & il ik 5 40 B P JBE 45 F9 AR 7R T
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SA TEANM A AT BE I L R Dt — 25 BF 5 A 3 0 T 1) BX
93 BIL T B T W IE B T AR Al
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