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WAL R X T AL OO R LA R FRE A 1207, R 1 045 0BYM-3, 22 Vero ML 43 B 15 7% , RIN
RERNA, MART-PCRAS 3" RACEY # EVII &K ERE, MPCREYTEMBMAF . FH
DNAStar 3 {615 MegAlign EATFF BIFFIT  MBE R LR, SR SEMEVIURERS
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KR REBACR P, BIOS ¥k 5 C4 WAL R — 4> &£, BIOS k5 C4 ERIBH#k VPLIX ) 6 T
IR R BT 5B, VP HLEHE R AL (92 ~ 107a) TR . & LS BIOB EVIURES SN
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[Abstract] Objective To investigate the characterization of the complete genome of EV71 in
Beijing, 2008 and to provide basis for selecting appropriate virus strain to develop vaccine. Methods 12
throat swab samples were collected from children with hand-foot-mouth disease (HFMD). One sample
named 08YM-3 was cultured and isolated in vero cells. Viral RNA was extracted and carried out by
RT-PCR and 5’ , 3’ rapid amplification of cDNA ends (RACE) to obtain the sequence from 08YM-3,
PCR products were cloned and analyzed. Nucleotide identity between sequences was calculated and
sequence alignments were made to generate phylogenetic trees using MegAlign in DNAStar. Results 3
clones were constructed that covered EV71 complete genome. Data from sequences analysis showed
that this viral strain named BJO8 shared 95.6%-96.7%, 88.3%-96.1% ,78.1%-94.0% , 90.8%-94.6% ,
85.9%~94.1% and 90.9%-93.9% in 5' UTR, P1, P2, P3, 3’ UTR region and complete genome with C4
subtype, respectively. BJO8 showed low nucleotides identity ( <<90% ) with other subtypes. Phylogenetic
trees established from alignment of the complete genome and VPI region indicated that BJO8 belonged to
C4 subtype. BJO8 and €4 subtype strains shared the same amino acids in 6 sites in VP1 region, which were
associated with EV71 subtype. There was no mutation in VP1 antigen epitope (92-107aa). Conclusion
This BJO8 strain belonged to C4 subtype. Further study on EV71 complete genome would have great
significance for vaccine research,
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£ (QIAGEN) . & # 3% if 7 & SuperScript™ Tl
(Invitrogen) . OligodT (Promega) .LA Taq ¥ & B§
(TaKaRa) K #5558 B8 (NEB) . T #/& (TaKaRa) &
A7 (OMEGA ) .cDNA [FIA 7 (OMEGA ) ; 5]
Y& K PCRE R M F I BB AR TR,
ISR 1,

®1 EV7I SEREMASH B HETNEI1D

LR 51 P45 ~ 3")

EVIIFEE ¥ GCCAGTAAATTCCACCAAGGAGCACT
Ti#f  GGACTTGCCTGATGTTCCTCCTCAGCA
B OligodT

Fi#%  CATCTACAAGCTCTTTGCAGG

T##  OligodT

REER GGGTGCTGAAACACCATCAT

1I¥# OligodT

F#5h GGGTGCTGAAACACCATCAT

TN GGGCACACTGTTAACTGTGAT

EV713' %

EV715' %

2. ek

(1)EV71 B A0 ML 7% - 12 43 WA FRE A 1738
Hab S M SIE S B WK T 1 8 R Vero 4
R b, 4543 6 A [ B o 2 R4 ARG , 4 JFR 40 M 2
150 ul, 35CH M 1.5 h /5, #MnsE 7%, RlaT I &
xR, B 35°C . 5%COEF-40 N, L MER 40 i
#% % (CPE), fF CPE ik #|+++F 42—, #% CPE
B+, R EE Y B T -80°CAR 17, HD R BH i
B EER. MM 7 d X CPE B, W 515
—R, L 4E WAL 7 d 3K CPE, MK R B4

(2)EVTI R IR 591  F PR R B Wk &
BEARBELE, HQAGEN RF &R EFE
RNA, L PHRIE, ERRBROERAE
F-70C, EVIUREN2ERAY I3 BT
B, 5 hrbE B 3 s BRI ST s R

O e Bef 388 - R BEOLS |9, LAY
RNA b4k , # B8 SuperScript™ W Ui B #5647 & 8%
R, YR AN 50 ng/pl BIBEHLE 147 1 ul, 10 mmol
ANTPIES# 1 pl, RNAEHL 7 pl, I DEPC K 1 pl,
EARTR 10 pl, BT 65C 5 min, KB EZ 1 min,
cDNA & B4 Wi 10 X RT buffer 2 pl, 25 mmol/L
MgCl; 4 pl, 0.1 mol/L DTT 2 nl, RNaseOUT™
(40 U/ul) 1 pl, SuperScript™ W RT (200 U/pl), %
10 pl 89 cDNA & JRIB A BIMAS I PR A R F ,25C
10 min, 50°C 50 min, 85°C 5 min Z& 1k K 5/, & F ok
L, A 1 pl RNase H, 37°C 20 min; PCR X i &k &
4 2 X buffer 25 pl, LA Taq 0.5 pl,P1 10 mmol/L,
P21 pul,dNTP 1 pl,cDNA 2 ul, DEPCK17.5 ul, &
50 pulo R BEZMER 95°C 5 min, 94C 1 min,

55°C 1 min,72°C 4 min, 33130 MEF, 72°C 10 min,

@ 3’ Kby 1 (3 RACE)™ : F|H Oligo dT
YER R 5 F5 14, LA RNA B, B e 1R
[ BT, HE—RE B R 10 pl B9 cDNA B RIB AW
MABI MRS WG, B8 50C 50 min, PCR ik
%k 2 X buffer 25 pl, LA Taq 0.5 ul ,P1 10 mmol/L,
P2 1 ul,dNTP 1 ul,cDNA 2 ul,DEPC K 17.5 pl, 4k
RS0 pl, RBE41F:95°C 5 min, 94°C 1 min, 55C
1 min,72°C 2 min, 331 30/ME#, 72°C 10 min,

® 5" ARy M (5 RACE) ™ LU R 519
Ho 519, AL EUR RNA AR , 8 £ R F
3'RACE, 5% 74 3] cDNA 4ifk /5, {# FiNEB
FK i B RS cDNA K 5 SinZ I AR, PCREN
& £ 4 10 X buffer 5 pl,2.5 mmol/L CoCl,5 pl, 4lifk
J& £ cDNA 11 pl, 10 mmol/L dNAP 1 pl, 20 U/ul
TdT 0.5 ul, DEPC /K 27.5 ul, BAKF N 50 pl, /AL
244 37°C 30 min, 70°C 10 min & |E XK, PCRIX
o7« {5 F 2 B4 , P40 ST k14 1] 3’ RACE R
N %A%

(3) TR 5514347 : ¥ PCRE=HIEIK S ,
AT EM, BT BT8R 4E , Pt s 2
BEUI XSS B A ST e T , 43 B I 7 R 45 SR Ph i
NEVII 2ERATFH . WE GenBank )£ EH
B 55|, F| B] DNAStar 3k 4 £ £ MegAlign %f
EV71 95’ UTR .P1,P2.P3.3' UTR fI& 3 M4 47
BAF B S IR T I g et . X VP X
S EH RO ST, 12BREVTIS%
F 4 i) B R AU LA R SRS 9 : A BrCr(U22521 ) 5 B2
MS-87(U22522) ;C1: MAL-1(DQ341385) ; C2: TW98
(AF176044) , SK (DQ341355) 5 C3: MAL-2(DQ341367) ;
C4:TW02(EU131776), SZ98 (AF302996), SZ03
(AY465365) ; C5: TWO07-1(EU527983) ; B4: SIN
(AF316321); B5:TW07-2 (EU527985),

& B

LIRFAEER: X ROHREERSEEE, 3R
B &8 — X CPE hy+++, Hi AT, KAtk A X
CPE &4, HE IBAtE . X457 08YM-3 #4T Vero
LS, 7 CPE R B+ (5—, Fr CPE ik
B+, RIS 74 B T -80°CIRAE, B N FE M2 B
Wbk, WIS FRYIHITEVII L RFINE,

2. EV71 5By 8 . EVT R B A4 43 0 3
MR B ATY R A 1, BRI 5 YA
B,EV71 i8] 5 B 4155 bp, EVT1 S i Bt
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211360 bp, EV71 693" 3 A BE R 2113 bp, JF¥5 By
FES THINER, Mg 3/ Rk,

#:1: DL15 0005 2: DL2000; 3: BH¥E AT #8 s 4: EVTI B9 F R K
Bt 5: EVTIEIS A B.; 6: EVTLINY S B
E1 EVIIRBEEESKSHBRYIESR

3. EV71 & BN ARFE X% HE 5 247
AL 3ANPCRY MW=l 5 G T , AR PHE R
EVII R BN EEYH, KK 7405 nt, 78 H
BI08, 4 BJ08 55 173 ik B[R 45+ 5 B Azl
SEENUKLEHAS S TEHRRIFERES .
#2877, % BI08 55% 75T RIRES 1 R B,
VP1IX BJO8 5 SZ98.SZ03 F1 TWO02 £k £ [R5t 2k
92.2% ~94.7%, M5+, 5 TW9I8 SK HIMAL-1 ¥k #
R A E 88.0% LA Lo iR C2 LRI
TW98 5 C4 WY (¥ TW02,SZ98 F1SZ03 7£ VP1 X i)
MRS T 89.9% ~90.2%, BIOSHR#E VP35
SZ98 [F I 88.3%, 76 VP2, VP3, VP4 [X 5 TWO02,
SZ98 #1SZ03 ¥k iy R PERIALE 90.0% L4 £,

P2 [X }¥ 31 43 b7 & BR , BJO8 55 TW02, SZ98 #
SZ03 M H MR IR LI N 91.2% ~94.0% . 1B 5
SZ98 §) 2B X, [RIRHEA K 78.1%, P3 X34k
P, BJO8 5 TW02.SZ98 Fl1 SZ03 1% H B8 [F] I #: 1

$790.8% ~ 94.6%2 8], SHMBEITFFIMFETRAE
15, IR AR X BrCrbRif 3B X, {2 66.7%,

PR REERRAY S’ UTR W4 M A A 3
7145 5, BJ08 9 5" UTR B H BRFF 3 2047 & BE , BJO8
EZAN KB EERRT 45 NBEHFRAC,
593 ~ 595 fii K AUG, 571 ~576 fii 1 AAUAAA,
565 ~ S84 (AL F R A ZERELX

WEEENA ST LI, BI08 5 SZ98,SZ03
TWO2 ¥k i [F] 4 4 90.9% ~ 93.9% , 55 B R B
R BERR R IR X 82.0% 4 , 5 A B (A &I BrCr [A]
BYERAR, 5 79.6%.

4. RGHALW T B VP X F &
i, ® 28R, BI8 S CAWRIZER —2% ;5
BHBRRE LB RER—B,

VPULE A

30 25 2 15 10 5 0
AR5 (X100)

B2 BIOSHREV71/RELA VP REMSEEA
SRR R G B

#2 BIOS KRS BAVERE T AW HRRITSFIRTE (%)

A B2 B3 B4 BS Cl1 C2 2 Cc4 c4 Cc4 C5
e WM BrCr  MS-87 MAL-2 SIN TW07-2 MAL-1 TW98 SK TWO02 S7Z98  SZ03 TWO07-1
5'UTR 727 84.5 86.1 87.2 87.4 86.7 85.9 86.5 815 95.6 95.6 96.7 84.5
PIK VP4 207 83.8 83.8 833 82.8 81.9 84.8 89.2 85.3 95.1 95.6 96.1 88.2
VP2 762 799 82.5 82.3 82.4 81.1 86.9 89.0 88.6 92.3 91.2 93.3 87.9

VP3 726 82.8 82.6 81.5 81.8 81.0 88.4 90.3 89.8 94.3 88.3 94.2 85.9

VPI 891 81.6 84.9 84.0 83.0 83.0 88.1 88.8 89.0 92.6 92.2 94.7 87.8

R 2A 450 78.2 80.9 824 80.2 80.9 85.8 84.7 84.0 91.3 91.6 94.0 85.6
2B 297 75.4 81.1 80.8 80.5 82.5 74.7 73.7 73.7 92.6 78.1 92.9 744

2C 987 77.6 83.1 83.0 82.4 83.4 78.3 79.0 79.1 91.2 92.1 93.2 719

P3X 3A 258 829 87.2 81.0 86.8 86.0 715 76.4 76.0 92.6 93.4 94.6 74.8
3B 66 66.7 84.8 713 83.8 80.3 71.2 71.2 71.2 90.9 92.4 90.9 713

3C 549 774 79.2 82.1 79.8 80.3 76.1 75.8 758 929 91.3 93.6 76.5

3D 1386 77.6 76.3 82.9 71.6 78.1 71.6 71.3 78.6 93.4 90.8 93.8 773

3'UTR ' 90 74.1 74.1 91.8 72.9 - 78.8 729 75.3 94.1 85.9 94.1 -
£5RH 7420 79.6 81.7 829 81.5 81.7 82.1 82.9 82.7 92.7 90.9 93.9 82.0

IE : BrCr H EVT1 5 Bk (U22521) ,MS-87(U22522) , TW98 3y 1998 4 €3 75 i1 7Bk (AF176044 ), TWO02 A 2002 4F 5 ¥ 47 bk (EU131776),
TWO07-1 HITWO07-2 J & 1 2007 - Hi1 i ¥k (EU527983 . EU527985) , SIN AT M M1 T8k (AF316321),SZ98.SZ03 Jy %Il 1998 #12003 4 i1 7#k
(AF302996 ., AY465365) , SK ¥ 174k (DQ341355) , MAL-1 M1 MAL-2 29 T3 #0178k (DQ341385.DQ341367) ; ~: FEsnih F TWO7 Ml

SINOB P bk 3' UTR FIFFFIATEHE , SR M Lk AT R T B A AT
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5. VP1 X W BRI R AL S HURM R AL M E KM
FEFIAMT: VP K AETE 61~ 59w 8 . B M G Ay 2
BT 5, 2437 R L BI08 5 C4 WA 5 2 %5
TWO02.SZ98 il SZ03 & FMA A #H MR, ¥
KADSTV, VP1 X )92~ 107 i & A K EVTL 4%
SHIPURMERAL, BJOS Al 12 Bk B2 757 4 X B I
HEMRIF 5 & E R, L[ ¥ 5% EID LPL EGT
TNP NGY A,

wo®

AHFEXF EVTL iR #E#E 2R 08YM-3 7F Vero £ i
FHTAERE R, B BB E AR NR K
BJ08. XfBJO8 #4334 K B T4 44, A T fRiEH
FEF AR FEH R TIH 558, AT EVTL
5" #37 RmR R it B 1% (RACE) I 8,
BRI EVTUR R 2 REFA T, 3 HAARENZ B
By ik EEE

HETRIZEVTI BN BRI HERE, WA
FELL VPR R 7 35, B4 VP B RRT 5
B REHE  # EVTL RIS A A B.C 3N R B.C
HHER L —£ R/ K Bl ~B5SFIC1 ~ C5 R+,
KREMMFR LU VPLETERAMRS . DR
REW, imiERA RREER, HERANELM
FARLE MG S VP BB AR S ARREICK EVTL
B LA X B AR B BRRE AR, SN SR AL LA VP LR R 4 U Y
WA, WAl e 2 ms KRR FHINE R, HfTes
HARFR AN AT LA IX B iy B EH 5B A
BBz B A ) 5 K B 2 5 . BJO8 5 TW98 .. SK 1
MAL-1 # VP1 X AZFR R 74443 51 4 88.8% .89.0%F1
88.1% , 18 2 J¥ 5 [5] I8 1 53 ) 2 82.9% . 82.7% F
82.1%. A, TFHITRiEEDRINT, R T 5% VPR
PR FEPE B Ah, I BN A 35 DI 21 4 Al X
B, VP4 X,

EV71 58 VP1 X MR 20 S B KRBT 5 5
AR B BT MRt . A HFRXT 532 BREVTI
) VP1 X B & B RR 51 AT A it o0, R BL 6 M
FANEAFERLXERIAR, 5750 43.58.164.184,
240,249, X6 M m AR EAEEKERER, HiZ6
A SR EE R A SR E MR E R,
2B IR1G Y BIOS #k 5 3 ¥k C4 WAL B % ¥ 5| 7E
X 6 ML M E MR AE AN KADSTY, 54
EAER—H, Xl M AERASELSREN
WAEE — @ KRt , BB AT K, SR B
B A A Y ) KRB R B — 5

AR EYN, BEMENENSS HKERDBEX
Mk HEANRERBR, A NSE R
A MR, T SZ98 M BJOS Ui i E A F 12
Ok, B, X R E T R A 15 T — 2 1Bt
FUHAE, VP1IX 992~ 1071 EEMNEVILHE
BRERA, Rittext, BRI K& FERF, &
TF 5% v 7 72 J 4 1) BJOS # , 763X AN K It R 57
B, H % & 88 ¥ 5 & EIDLPLEGTTNPNGYA., B
1, BIO8 Bk HA — & MK, AT — B E AR
B e 1 5 L RERR LA

2006 —2008 4L #1IX EVT1 R FEH VP1 X 7
FI AT R, AL s XE BT EVT I F EWATHR R
C4 WA, AMFFAFEIHC X 1 ¥k C4 LR EVTI
B2 A AT X B BR TS T 24T
FISFEIN T SLEREMNERBIS, HWET 3N 5k
R AT REREEVIUR SR ERGEE; R
T—AFRBEKELZYN BELZHIUALRELERAYA
cDNA iR TAEZEE T A1,

8 ¥ X W
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