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JE R X 2006 —2008 4F 7 i % 7% 71 Bl
VP1 X EERFFHE 2T

Fk MW LI RKAE Ka

[WE] BE T#H2006—2008 FIL 5 R B AR R R T HERE 71 BI(EVT) VPI REE
WE, BE NFRORH .S RERRERGIMERILENEE WRTFHRESBIRADE
EVT1RE bk, SR F OB EVT1 3Bk, R A RT-PCR Y 18 VP R & K2 K BT I . &
HREMNHR BERFBERANMA M LER M. &R IREVIERZERER ESCH
FEE A C4 WRMRZAR B F— 40 30 ERHRREI I P, 9B B R S Ca TR bRk R B X
3]92.1% ~ 93.9%, ¥ B/ F 5 C1.C2.C3 LR F MR [FIIRHE (4351 K 88.8% ~ 89.5%.89.4% ~ 90.0%
#188.4% ~ 89.3%) ; =Fp R [RIRIR 1943 B M 2 2 IA) LA 808 B9 R U5 44 (95.9% ~ 100.0% ) , {B.55 1998
SR} B I C4 BV FR AU BIE M HN8R (2 B 93.3% ~ 93.9%H192.1% ~ 92.9%) , TEHHLEERI A4
Wik, QURRNEHRERRLA, RRERTHAERSHEHZAESRHAD = 0.052~0.071),
it 2006—2008 FAL X FiAT I EVTL 4R 2 C4 LAY, 7 1R — i R R b X R RIS IR AR IR
RRETABKEVTIFE VP1 R &K EEFF LT 82550 B REERN RS, BT S0 RbH
R, H BT RO e R , R A B NGR A B AR A WU LA 248 EV T 1 BO7E Rl

(x817] FRORK; BERE7TIR,; ZRE

Genetic characteristics of enterovirus 71 isolated in Beijing, 2006-2008 LI Ren-ging, CHEN Li-juan,
WANG Yu - mei, ZHANG He - run, HE Xiong. Betjing Center for Disease Control and Prevention, Beijing
100013, China

[Abstract] Objective To sequence and analyze the VP1 region of isolated enterovirus from
different sources in Beijing, 2006-2008. Methods 9 EV71 were selected from the isolates identified
through the specimen of human hand foot mouth disease (HFMD) , acute flaccid paralysis (AFP) and
healthy children in Beijing, 2006-2008. Reverse transcription-polymerase chain reaction (RT-PCR)
method was used to amplify and sequence the whole VP1 gene of enterovirus. Phylogenetic tree was
constructed, with the means of nucleotide homology and distance between/within groups analyzed.
Results The 9 selected strains were clustered with C4 subgenotype reference strains in Phylogenetic tree
and showed high nucleotide acid identity (92.1%-93.9% ) in nucleotide homology analysis, and had
higher homology than C1, C2, C3 subgenotype reference strains (88.89%-89.5% , 89.49%-90.0%
and 88.49%-89.3% , respectively). High homologous (95.99%-100.0% ) was noticed between the isolated
stains from three different sources, but low homologous (93.3%-93.9% , 92.1%-92.9% , respectively)
showed between the isolated stains and C4 reference strains isolated in 1998. There appeared larger
variations between groups in C4 subgenotype when analyzing the distance between groups means,
especially between the reference strains and isolated strains (D=0.052-0.071). Conclusion The EV71
isolated in Beijing, from 2006 to 2008 also appeared to be C4 subgenotype and there was no significant

difference found in the whole sequence of VP1 gene of the strains isolated from different regions, sources,
or under different diseases occurred in the same period. There were more nucleotide variations and more
chances for the presence of new subgenotype, suggesting that it is necessary to strengthen the surveillance
program on EV71 isolates.
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G)FIE R : AMEVHERRET Y (EVY
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FEV71-A 7515 B(F B DR BB 75 58 (2008
1% ) ), EV71-VP1-S 1 EV71-VP1-A F 3l i1 1
CDCHRER MBI Fr B R K LR = AL,

#1 EVEEMLRKVPIYHTY

519 B3l (5'~3)
EV1 TCCGGCCCCTGAATGCGGCTAATCC
EV2 ACACGGACACCCAAAGTAGTCGGTCC
EV71-S GCAGCCCAAAAGAACTTCAC
EV71-A ATTTCAGCAGCTTGGAGTGC
EV71-VP1-§ GCAGCCCAAAAGAACTTCAC
EV71-VP1-A  AAGTCGCGAGAGCTGTCTTC
2.k

(DEV #9538 : XA R IR A28 | IE R+ F
B WS AR AT HE R AL S B R B A R (R
A2 RD 400 |, R eI IE % 40 Mo X R, o 28
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4000 r/min #5.L> 20 min, B _E SR T AR &
W R T BRI, BORAESMHA
&M 2E, BEEMN02ml, B37C.5 %K
CO. 555746 , 5 H W4 M5 (CPE) , ¥ CPE &
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F3MRES BRI, 20 TEYF¥EE B2
BEAG 3 4 EV71;2008 4E%F 217 fy HFMD & LI 4
F HAEBIRA S TIRES B, FHEREAR A 41
BONTFHEYFEENEVIL, N ERSIBREVTLK
TP MR (4 FI0k B @R LE AFP R
# . HFMD K HEREFL TR A1) 17 VP1 K2 K EH
FHEMT R RE2,

2. EVIIiR# VP1 2 KEHERFFI MERRF

2 OWEVTI BHEVESHERENEE

EVFE EV7I#Rtk

314387 : A GenBank 347 FE o F 84 & H A AT RY
REWK VP1 2K ERFIT, BRLEENE
H9BREVIIRE T EHR S EKRY VPI 2K ER
73 Fl MEGA4 f) Neighbor-Joining B 8 36 4 1t &
RN, ERTFER R (Cox) A 4 16 £ (CoxA16)

JREIRRAE RSN EBXT BR (& 1), 9BREVT1iRTESM BBk
EREEANES CATW R R HRBER—,

bootstrap {H ¥ 97% . #| Fil Bioedit ] sequence
identity matrix #4T EVIUR B B 5 & H A
TPRRRZ R EHE BRAEER AR, 4R
WERIMEL WNRITUEFH, IREVIURELE
¥r5 A B.C &5 H AR R EBRF RS 5N
81.9% ~ 82.9% .84.8% ~ 85.4%#188.4% ~ 93.9% (&
BRI 5K 94.6% ~ 95.29%.96.9% ~ 97.9%
#196.6% ~99.3% ), Al W4T BEHR 5 C RFEURFARK
IR 9OVREVT R B B 5 C R BIR T AY
fRFH/ C1.C2.C3.C4* CA B BRI ULtk 23 3 K
88.8% ~89.5% . 89.4% ~90.0% . 88.4% ~89.3% .
93.3% ~93.9%%1192.1 ~ 92.9% (EEM I FI 45

- I
k7 3 S 3]
EH  RRHEM 74

BI065501 BRLE i T i }98.3% ~99.3% .98.3% ~ 98.9%.97.9% ~ 98.6% .
BJ07-1056  AFP#%#I %fE + + 98.6% ~99.3%F196.6% ~97.3%), ] WA B #% 5 C4
Doeaos HDW  mEF * TRFMRERR AR 5 C1L.C2.C3 KRS
BIO8-Z002-16 HFMD#HI %W + + MFZATTLIE H, 9B EVTUREE S Bk 2Z ] Y
BJ08-Z004-3 HFMD#Hl ABW + + ; . X
BJO3-Z011-4 HEMDWf! W + + BB FIRIER 95.9% ~ 100.0% , 5 T5 C4 LAUT,
BJ08-Z020-1 HFMD#®HI® HEHE + + =1 o, B .
BISZISS HFVDRH BBl . M i%ﬁkﬂﬁrﬂ{ﬁ&(%y? ‘93.9%%1 92.1% ~92.9%) ,

% ERRTRH B W EEBREIREY: R 98.6% ~ 100.0% ,5

%3 9KREVTI SEEFAE KT AN M VP KT RS ERF S

W Cl C2 c3 c4 A B CoxA16
BI06-5js01 89.1(983)  89.7(983)  893(98.6)  93.7(98.9)  92.8(96.9)  824(94.6)  84.9(9%9)  64.4(12.0)
BJ07-1056 88.8(98.9)  89.7(989)  88.6(97.9)  933(989)  923(969)  823(949)  84.8(97.6)  63.6(72.7)
BI07-ZO11-6  89.2(98.6)  89.4(983)  88.5(98.3)  93.9(98.6)  92.7(96.6)  82.1(95.2)  85.4(973)  63.5(72.7)
BJ0S-Z001-2  88.8(98.6)  90.0(98.9)  888(983)  93.6(993)  929(97.3)  82.1(946)  84.8(973)  62.8(723)
BJ08-Z002-16  89.1(99.3)  89.5(98.6)  884(983)  933(993)  92.1(97.3)  819(949)  85.1(97.9)  64.3(72.7)
BJ08-Z004-3  89.5(99.3)  90.0(98.6)  892(983)  938(99.3)  924(973)  829(949)  85.1(97.9)  64.1(72.7)
BJOS-ZO11-4  88.8(98.6)  90.0(989)  88.7(983)  93.6(993)  929(97.3)  821(94.6)  84.80973)  62.8(723)
BJO8-Z020-1  888(98.6)  90.0(989)  88.8(98.3)  93.6(99.3)  929(973)  821(94.6)  84.8(973)  62.8(72.3)
BI08-Z025-5  89.0(99.3)  89.6(98.6)  88.4(98.3)  933(99.3)  922(97.3)  B824(949)  85.1(979)  63.6(72.7)

¥ C1:AY207626-0389-MAA-00; C2: AF286522-2912-TAI-98; C3: AY125971-KOR-EV71-07; C4*; AF286531-3254-TAI-98; C4°: AF302996-
SHZH98; A:ETU22521-BrCr; B:ETU22522-MS/7423/87; Cox.A16:CAUO05876-G-10; #5 S SMSBARBE BRI E 2 (%), 365 Rside

RFEERRFEEE 2 (%)
F4 9KEV71H VP1 R EHMME AR REEN O
JREEER BJ06-sjs01 BJ07-1056 BJ07-Z011-6 BI08-Z001-2 BJ08-Z002-16 BJ08-Z004-3 BIJ08-Z011-4 BI08-Z020-1 BJ08-Z025-5

BJ06-5js01 98.6 98.9 98.9 98.9 98.9 98.9 98.9 98.9
BJ07-J056 96.5 99.3 99.3 99.6 99.6 99.3 99.3 99.6
BJ07-Z011-6 96.6 98.3 99.3 9.3 99.3 9.3 99.3 99.3
BJ08-Z001-2 96.7 98.4 98.3 9.3 99.3 100.0 100.0 99.3
BJ08-Z002-16 96.7 96.8 96.7 96.6 100.0 9.3 993 100.0
BJ08-Z004-3 96.2 96.4 96.2 96.4 95.9 99.3 99.3 100.0
BJ08-Z011-4 96.7 98.3 98.2 99.8 96.5 96.4 100.0 99.3
BJ08-Z020-1 96.7 98.4 98.3 100.0 96.6 96.4 99.8 99.3
BJ08-2025-5 97.3 96.8 96.5 96.6 96.9 96.4 96.6 96.6

1 RABRAEEAREARPFE T 2 (%), HARE AR T REGEE 5 H(%)
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Cda T B 49 A PR 444 24 (98.6% ~99.3% ) , . C4b T
RUBIFITR R (96.6% ~ 97.3%) o

3. 40 U RIAE 1 AL BE B R AL R L F C4 T
R4 KRR R 6 1Nl AL (Clade) (B 1), H:
4B OH 1998 M B C4 TR R B
(AF286531-3254-TAI-98 #l AF302996-SHZH98) &
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(AY465356-SHZHO3 ) /& T Clade 2, A LB = 43 BS
9 Bk 4> BB T Clade 3 ~ 6, FF MEGA4 H#)
Compute between/within Groups Means 118 & ¥ 1
PEALA 2 B B A R P - S BE B (D) (TR
5), Clade 6 HNAE 5 /MN(D=0.003),Clade 1 HH
A5 B K (D=0.054) . Clade 15 H At LA 2 7]
B 4 8] 28 F | oK, D{E M 0.052~0.071; Clade 2 5
Clade 3 ~ 6 Z[AIFYZE R4 K, DETE 0.043 ~ 0.049 2

sor- AF135953-8495-88
83— AF009547-0925-OR-91
AF135945-2623-AUS-86
AF009549-0915-MA-87 cl
AF135933-0443-TX-91
AF009544-2253-NY-94
AY207626-0389-MAA-00
B AF376120-4575/SIN/98
AY125969-KOR-EV7I-05

I C3

AY125970-KOR-EV71-06
00k AY125966-KOR-EV71-01
487 AY125967-KOR-EV71-02
o4r AY125971-KOR-EV71-07
2L AY125976-KOR-EV7I-13
a— AF135949-2664-AUS-95
21— AY207611-03%07-MAA-97
AF135941-2286-TX-97 Cc2
% ~AF286522-2912-TAI98
100 rAF286512-2885-TAI-98
L AF286525-2915-TAI98
AF286531-3254-TA-9%8
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AY465356-SHZHO3 iClade 2
BI08-2004-3 |Clade 3
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BIOB-Z025-5 Clade 4
™ BJ0B-2002-16 c4
BJ07-Z011-6 |Clade 5

‘EU703814-Fuyang-CHN-1708-
EU7038!3-Fuyang-CHN-17082| Clade 6
oo BJOS-Z01 1-4

s EU703812-F\lyang-Cl-l]\l-]7OS-1

A

ETU22521-BrCr
«w—AF009522-7234-AK-87
100 AF009527-1413-CA-87
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o0 _|AF135883-2604-AUS-74

109l AF135885-2608-AUS-74
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7k : EU703812-Fuyang-CHN-1708-1/2/3 3 2008 sE 244 B I
K £ % HFMD B &R E B TR FS
E1 EV715%E VPI EFEESERERERN

R5  C4T ARSI IR 61 Clade B2 P9 B A7) D1E

Cladel Clade2 Clade3 Clade4 Clade5 Clade6

Clade1 0.054

Clade2 0.052 -

Clade3 0.068  0.043 -

Clade4 0071  0.046  0.038  0.030

Clade5 0.069 0.047 0.036 0.033  0.017

Clade6 0.068 0049 0.037 0034 0.018 0.003

] ; Clade 3 ~ 4 5 Clade 5 ~ 6 Z R A R &/, DIE
£ 0.033 ~ 0.037 2ZJf] ; Clade 5 #1 Clade 6 2[Rl {9725 7
B/N,D=0.018,

5
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EHEZE, EFLERMTPOERT MG
¥ PRI R FTTER) Clade 3 ~ 6 B BT I LIEES
(D=0.018 ~ 0.037) , SHZH98 T £ fJ Clade 2 5
Clade 3~ 6 Z B R A B K W #tLIEE (D=0.043 ~
0.049) , Tfj 2 Bk C4 YL R FE MR FTFERY Clade 1 53 At
A3 B8 o B BE B B (D=0.052 ~ 0.071) . BRAE
KAMTHEERA R, [HR R LLE H 108K &%
BENBE, MEKTRER EMFERE R
T4 5 R 3 R H BRAEAS O

AL R LEMEE BRI EVTL,
BHEBRFEREYE SRS, 5k B ERERHI (BJ07-J056)
H Z 3 19% 6 (BJ08-Z020-1, EU703812, EU703813
I EU703814) B EV71 % 3 5k B & i@ HFMD #%
(BJ07-Z011-6, BJ08-Z001-2, BJ08-Z002-16, BJOS-
Z004-3, BJ08-Z011-4, BJ08-Z025-5) I fi& J JL &
(BJ06-sjs01 ) 47 AR BRI A B B M2 51, B 3
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