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Genetic characteristics of enterovirus 71 strains isolated in Linyi Shan-

dong province 2009 —2010

SI Lu-ying" GAO Feng WEN Hongding et al( ““Education Ministry Key Laboratory of Experimental Teratology Deptar—
tment of Virology School of Public Health Shandong University Ji'nan Shandong Province 250012 China)
Abstract: Objective To explore the genetic characteristics of VP1 gene of enterovirus 71 strains isolated in Linyi

Shandong province 2009 — 2010 and to analyze the relationship between variations of VP1 gene and different clinical

types. Methods

The VPI genes of 23 enterovirus strains isolated from stool and throat swab specimens of hadn{oot-and

mouth disease( HFMD) cases were amplified with reverse transcription-PCR( RT-PCR) and their sequences were ana—

lyzed with DNASTAR 6 and MEGA 4. Results

The homology between the 23 strains and the reference strains of sub—

type A and B was relatively low. The homologies of nucleotide and the amino acid of the 23 strains with the reference

strains of group C4a were 92. 8% —93.5% and 98.3% -99.3% respectively indicating that there was a close relation—

ship between them. Comparisons of amino acid sequences among the 23 strains showed that there were no characteristic

variations. Conclusion The enterovirus 71 strains isolated in Linyi Shandong province belonged to the group C4a of

subtype C4 and there were no characteristic variations in nucleotides or amino acids among HFMD cases severe cases or

death cases.

Key words: enterovirus 71; VP1 gene; genetic characteristics

71  ( enterovirus 71 EV71)

RNA ( Picornaviridae) ( enterovir—
us) ( hand<foot-and-mouth dis—
ease HFMD) o EV71
EV71 o
EV71
2010 5 —2011 12 2009—2010
( HFMD N
) 23  EVT7I1 VPl
* : (30901265)
(20090131120068) ;
( ZR2010CQ030) :
( GGWS200801)
c L
250012; 2.

(1986 -)

E-mail: wenhongling@ sdu. edu. ¢n

DNASTAR 6 MEGA 4 o
1.1 2009—2010
HFMD
112 60
52 -70 C o
1.2
1.2.1
N ( rthabdoyosarcoma
RD) 36 C
( cytopathogenic effect CPE)
CPE  +++ ;
3 CPE o
1.2.2
RNA( Omega Viral RNA Kit Omega ) o
RT-PCR ( QTAGEN One step
RT-PCR Kit QTAGEN ) -

( RTPCR) * o



2012 11 28 11

Chin J Public Health Nov 2012 Vol.28 No. 11

- 1447 -

( EV71.CoxAl16)
EV71 >,
250 °C 30 min 95 °C 15 min; 94 °C 30 s 56 C

30 s 72 C 1 min 30 ;72 °C 10 mino, 1%
RT-PCR o

1.2.3 RT-PCR VPl RT-

PCR VPI o :EV71-VP1¥: 5-

GCAGCCCAAAGAACTTCAC3” EV71-VP1IR: 5-
AAGTCGCGAGAGCTGTCTC3”

1042 bp * . RTPCR :50 C 30 min
95 C 15 min; 94 °C 30 s 55 °C 30 s 72 °C 1 min 30
;72 °C 10 min. 1%
RT-PCR o
1.2.4 VP1
DNASTAR 6 MEGA 4

-

Ml 2 3 6 10111213 AB

M 1415161718 192046 AB

0 EV71
GenBank .
1.3 Excel 2003 o
2
2.1 ( 1.2) RD
CPE  +++ ( 1o
2 RT-PCR
2 EV71
( 2) 23 HFMD

20 (SDLY 1.SDLY 2.SDLY 3.SDLY 6.SDLY
10.SDLY 11.SDLY 12.SDLY 13.SDLY 14.SDLY
15.SDLY 16.SDLY 17.SDLY 18.SDLY 19.SDLY
20.SDLY 46.SDLY 47.SDLY 49.SDLY 100.SDLY
101) . 2 (SDLY 96.SDLY 108) .

I (SDLY 107) .
7 Z""z"’f‘-‘a- i gﬁ\.\ * s
;? DTN s 55" 2 ; '

.,‘pi’
&;ﬁ;@;‘j - """ ) 3 ‘fé
o TRl { o
i I ?; n-'a-*f ;f ‘ﬁ!ﬁ it
menl J ; D

g
};1.

:*l'"»"r
v

Bi'lss ol

CPE

M474996 100101107 108AB

: M: DL.2000 VAL
2 RT-PCR EV71

2.2 VP1
( 3.4) PCR VP1

1 042 bp VP1 891 bp 297

o GenBank EV71

( ) 23 VP1
23 A B

M123610 11

: M: DL2000

3 RT-PCR VPI1

M 1213141516 17

RD ; B:

82.0% ~82.7%
94.3% ~95.0%; C

87.1% ~93.5%
96.3% ~99.3% Cc4 C4a
92.8% ~93.5%  98.3% ~99.3% - 23

VP1

M 18 16 20 46 47 49 M 96100101108107



* 1448 - 2012 11 28 11 Chin J Public Health Nov 2012 Vol.28 No. 11
eie ]
® 5045 23 170 A
25050
e . EV71
7@ souite 1
@ 5019 VP1
#1S e
et () VPl
8| —@'so-12
61 303:30107 Cda o EV71
®50-3
%) lespi7
@ SD- o
39 ®50-10 )
ELIS99179-Xinhui-3
8| EUB64507-Zhejiang-08
41 ..SDS-[;»Z
100 61y75537. 521-09F -SD-CHN-07
89 | AB433890-1827-Yamagata-07 ( ) o
DL
Ly EV71
AVEAT409-EV71-5HH.6.02
AY547501.C0031-03 i 23
AB115430-F1-CHN-00 °
AY835142-5hzh04-3-04
502-THA-
DQOB41953-AFP98111341-TW-98  |C4b
/835132 -shzh01 -3
AB115492-H25-CHN-00
YT IREMARDD T VP1
AF376120-4575-SN-%8 | C1
AF135853-8495-VABB
AF490163.997-VNM.05 o5
83 AM490141-1089TVNMAS ]
- 15494.97-S5.HLLCHNG? | 53
AY125971-KOR-EV71-07
AF286522-2912-TA-98 °
AF135941-2206-TX-87 c2
AY207611- 03907-MAA-97
a1 35347-2641-05-85
AF135383-2604‘-231217-18'C:’|-%SA-70 %
CAU05876 ~ ] CAV16 EV71
—
002 12 .
o HFMD ;A ;& o
4 23 EV71 VP1
1 Komatsu H Shimizu Y Takeuchi Y et al. Outbreak of severe neu—
23 EV71 rologic involvement associated with enterovirus 71 infection J .
Pediatr Neuro 1999 20( 1) : 17 -23.
Cc4 Cda o 23
2 2009
EU703813( 2008 . 2010 26( 12)
Cda ) 23 1539 = 1541.
3 . EB/
OL . 2008 -05 -03 . hitp: //www. moh. gov. cn/open/ web_
99.0% ~ 100% . 145 ( SDLY edit_file /20080503162905. doc.
4 Zhang Y Tan XJ Wang HY et al. An outbreak of hand foot and
46.SDLY 107 E"Q SDLY 2.SDLY 11.SDLY 100 mouth disease associated with subgenotype C4 of hum an entero—
E_>G) o virus 71 in Shandong China J .J Clin Virol 2009 44(4):262
-267.
o 23 5 Chan KP Goh KT Chong CY et al. Epidemic hand foot and
27 ~97.99 mouth disease caused by human enterovirus 71 Singapore J .
Emerg Infect Dis 2003 9( 1) : 78 - 85.
~ 144,146 ~ 210,212 ~256.258 ~ 288 6 Jee YM Cheon DS Kim K et al. Genetic analysis of the VP1 re—
VP1 gion of human enterovirus 71 strains isolated in Korea during 2000
J . Arch Virol 2003 148(9) : 1735 - 1746.
7 Tu PV Thao NT Perera D et al. Epidemiologic and virologic in—
° vestigation of hand foot and mouth disease Southern Vietnam
2005 J .J Emerg Infect Dis 2007 13(11) : 1733 - 1741.
3 8 Yang I REN LL Xiong ZH et al. Enterovirus 71 outbreak in the
People” s Republic of China in 2008 J .J Clin Microbiol 2009
EV71 HFMD 47(7) 12351 -2352.
9 Liu XL Wang ZG Yang TT et al. Molecular epidemiology of hu-
man enterovirus 71 strains in Qingdao region Shandong province
. 1998—2008 2007 -2009 J . Chinese Journal of Epidemiology 2011 32(4):
382 -384.
EVTI C4 C4a 10 McMinn P Stratov I Nagarajan L et al. Neurological manifesta—
4-8 . 2007—2009 tions of enterovirus 71 infection in children during an outbreak of
49 L hand foot and mouth disease in Western Australia J . Clinical
Cda 2009—2010 Infectious Diseases 2001 32(2) : 236 —242.
EV71 C4 Cda 11 Cheng LY Hsla SH Wu CT et al. Outcome of enterovirus 71 in—
ections with or without stage-based management to
EV71 f h h ge-based I 1998 to 2002
0 ° J . Pediatr Infect Dis 2004 23(4) :327 -331.
McMinn VP1 170 12 .
( A J. 2009 25(9) : 1139.
V) VP1 :2012-02-22 ( )



