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[Abstract] Objective To analyze the complete genome sequences of two coxsackievirus B5
(CVBS5) isolated in Henan province, 2011. Methods Specimens were collected from viral
encephalitis patients and followed by viral isolation on them. RNA were extracted from positive
isolates and the amplified products were sequenced. The full-length genomes of them were acquired
by assembling the fragments, using DNAStar 5.01 software while phylogenetic analysis were
performed with Mega 5.05 and other software. Results The genomes RNA of 0300IN and 17Y
showed 7408 bp and 7404 bp long, and the 5'- and 3’ -untranslated regions were 747 bp, 743 bp and
103 bp, 103 bp. respectively. BLAST analysis of these two isolates, based on the complete genome,
showed 97% identity, with both of them having the highest similarity (98%,99%) to the CVBS strain
isolated from Henan in 2010 rather than other CVBS strains. Coding regions of both isolates were
6558 bp, code for a polyprotein of 2185 amino acids (aa) and both of them showed 99% amino acid
identity. Phylogenetic tree in VP1 region showed that the two isolates belonged to the same clade with
other strains isolated from all over the country in the past years , except for some CVBS strains isolated
from Henan and Shandong province in 2009 that formed the other cluster. Conclusion It seemed that
more than one group of CVB35 were circulating in Henan province and these two isolates appeared the
main epidemic strains circulating in the past years.

[Key words] Coxsackievirus B5; Encephalitis; Phylogenetic analysis

FIB= AT B 4L (CVB) BB RIA LA ,
B AT AL BE AT AR HER 2 R R 55 P B0, G
FEYEII R MR OLR S AR TR E KB
CVBS 51BN 5 KA M2 R GAERI T 2 O

DOI:: 10.3760/cma..issn.0254-6450.2013.012.013

LT E R EBHE T E (122400450357) ; R4 E¥RHE K
FIH G EBFLEIR B (201201003)

1R (1 :450016 ¥BM , T REA B B HHl O

BEEE FTFA, Email : xubl@hnede.com.cn

MmAaTHREBREEL" , Mg NbhEZREH
CVBS 7 EHI I R B K KB AR, AR5t
2011 4F ] B 48 i 4R B8 B AR A R4 B8 B 2 ¥k CVBS it
freH A )75 E F247 , 355 GenBank % F
) HA CVBS Bk F 51, JLH B I E 4 A 4E CVBS
Sy ESHRIAT LA ST o

MEShE®
1. SR EERUR : 0300 IN R IE T 0 1L v s 2 i



-1214-

AR AT e 20134 12 H 4834 %45 1288 Chin J Epidemiol, December 2013, Vol. 34,No. 12

% B ILIE RARAS , 17Y 615 T2 T Hm B 1 R
B ILERFARA,-70 CIHF . FIAERARREY
ZRBAERE,

(DIRTRE R AR AR T HEIE
WGk B 2 S (Vero 4L ) L 36 °C (5% CO. 5 TG L
3%, 5 1% 305 Yk B BRSR A (CPE) MBS 774D
AT FFY 18 R e R

(2) RT-PCR ### J J5 500 2 - 5 &5 PR A S 7
Y g FpERES -UTR XK@y 514
EVF/EVR #4791 BOlg M e i vk , WU, 4128
W SRS 9 ) B K S I AT R R A S Bl
HEH MR

(3) 553 - T #%#4 73 il FH DNAStar 204
¥ SeqMan B2 FF HAT A BHE . BEHE TR
% H AW H A E B B0 Wbk fT BLAST 44
(http: //blast.ncbi.nlm.nih.gov) , ¥ & B W IR JF 51
{81 F] DNAStar 5.01 F* MegAlign {4 73 ¥ % H B2
R PEE , 525 B Mega 5.05 BUEHEAT AL 434 A
YER , RABALIRIEWE RS R AR, BRI AT 5
P£38 14 1000 bootstrap fELR IS . AHFF 2 ¥k CVBS
Y BRI B FY) B 3238 2 GenBank $U4BE , ¢
FIE-43 5K TX017382 F1 TX017383

s R

1. SR EE 7 e & i H R e m R
Ay B A B R R 5 -UTR KA ¥ 538 51
Wi T3 T S R EE A HEAREE .0 M
AT BLAST 2047, B/ BT A 7513 5 CVBS [H)iR
PEERES . A8 2Bk CVBS(0300IN F117Y) £ %A
4 7 5 K B 4 B K 7408 bp F 7404 bp, H o,
5' “UTR %3 518 747 bp #1743 bp; IR E WA HBX
4K [ 4 6558 bp, IS & 2185 MEEBMRBEN L
BEH ;3 -UTR X4 103 bp,

2. B R E R RRT S RIVETE L - 03001N H0
7Y e ERNAFIIGHFRRIE® RN IT%, 5
GenBank | HAth CVBS g4 35 R 4H 7 51 R R 22 5l
7 80% ~ 98%F180% ~ 99% , H. 53X Witk CVBS 4>
B bk R 2H T R R R e B 9 24 2010 45 1) R
CVB5 41 & #% COXB5/Henan/2010, Bi & 5 R Bk &t
R AR RRE I N 81% ., Wi#H CDS EHEMR
BrHR9%, SHEEERBEERSHA
COXB5/Henan/2010, [FIEH: 77 98% .

3. PRI K ABGE ) 2 8% CVBS 4B K

5 GenBank I K& B89 35 8k CVBS (G145 17 pEE A
TR R IE CVBS 43 B4k ) L &K VP KB HRF
H1| (nt2451 ~ nt3246 , % B8 R Fk Faulkner) i R 52
BB, TR, & CVBS S BIRTE RG R A
1B AR R BT s P SRt A R R, R
4R 44, Genogroup [ {Uf & 1 ¥k CVBS [H Ik
Faulkner, 53 B F 20 1142 #48]; Genogroup 11 i35 2tk
CVB5 43 85 8 , 43 B 2 1998 4E 7 [H 1l & 4 B B
CVBS 98388 A1 2000 4E & = 43 B £k 2000/CSF/KOR,,
H NIRRT 92.8% 5 Genogroup I 223515
B CVBS Zr Bk, B it [E 348 2009 4, H N H R
FIEMEH 95.7% ~ 100.0%( HF BHX BTEE &
HF B FHEIER 96.1% ~ 100.0% ;2 ¥Rk 5 LI AE , B
F A% B R IR 8 99.5% ) ; Genogroup IV 41 & i
FERATFEG SN B H K ISHRMEN T ERN 4
B, 4 AZ AT BR IR R MR 90.1% ~ 100.0% , Hih 6 4k
WESBERBE AR BERBERA T
Genogroup IV 43 i 43 F 2 #4453 X A, COXBS/
Henan/2000 #103001N 435 F 2010 41 2011 £ 73 &5
TR AL # X 2 Bl & 2& , Witk CVBS B H
i Rl 5 4 96.5% , 31 55 2011 443 8 T B 4 18
MBI A 17Y B 2009 4F-1 R 43 B Bk CB28 TR Al — 14>
3 ; BAM 2 Bk CVBS {1 79 41 & #k 19CSF 1 20CSF &
2011 AR B TR A B b X B IR B B R
B P 99.1% , B 5 2010 4E K& 4> B £k CVBS/
CC10/10/CC/10 1 CVB5/CC10/17/CC/10 #E 4L BE &
Bt R — 103

Wi

ABFFENT 2011 4R RE A48 B A B EARA AT B Y
2 ¥k CVBS #HAT &R R A FFI E Fatr, JF S
GenBank &SR HAE CVBs bk, T HETBEAE
4ER CVBS S BARHITHER . R BR2HECVBS 5
20104 TR Ll CVBS 438 ¥k COXB5/Henan/2010%'
BHM 1 BRCVBS H 5k CB28 ML X R BT, E RS
A b ok 2 AR 6 . T CB28 1 COXBS/
Henan/2010 43 %1143 85 T 2009 4E 1 2010 45 & A= 7E
HAPERRBELBHPHNBERA, ZHR
0300 1IN K FH AR BIRA, 17Y RIFEFREZFMH
A, BULAN DL, s EE E R CVBS Bk EDIE L
R —BATE, AT SRR R L, Al 5
Bk, 5% 3 R Genogroup VK A —4 3,
WAL & 2 BRI CVBS 2 BiA% (19CSF F1 20CSF) 3453
BT 2011 SE R A IR X R R B R A BB



HFAERATIRSAE 2013 12 A 3445 128 Chin J Epidemiol, December 2013, Vol. 34, No. 12

-1215-

A, HRBEEA>,ZK
4y I CVBS BEAETE
EREHFNTH, MEEMA
# B A & COXBS/
Henan/2010, H M 1
7~ , CVBS 72 B 4 i
gl AE THE
HIER . RMABIZTIE
3692 %k CVBS 2 B bk 100] 66

35

REREREHIRE, %

BAREZKET
2011 4 I8 I M (X fil %%
BREHRA,

CVB5 # VP1 X j#
LR 4 Bom , ITEE K
HEKXMH BB F
MRIR RS, 9
B CVBS 43 B bk 22 [H]

92

90

- AY695108.1|Zhejiang/02
(GQ329770.1102336/SD/2002
EU604652.1)kor05-CVB5-263cn/05

100' AM236951.1|CF2380481-05/FRA/09

91— 4 HQ830207.1/CBS/HN/09

100} & HQ830219.1}CB22/HN/09

99 JN712675.1/CS26/SD/09

99 A 1HQ830216.1{CB14/HN/09

6411l AHQ830215.1/CB13/HN/Y

47| A HO830223.1/CB33/HN/09

® JX017383.1/03001N/HN/11
A 11Q998851.1{COXB5/Henan/2010
® 1X017382.1{17Y/HN/11
A HQ830221.1|CB28/HN/09
GQ246516.1|YZ081/SD/CHN/2005
GQ246513.11YZ072/SD/05
HQ423145.1[KMA193/KM/09
GU376747.1)SH1/SH/08
GU272014.1090705/2-3H/SD/09

100 |4 JXO017381.1[19CSF/HN/11

A JX017380.1]20CSF/HN/11
IN580070.11)CVB5/CC10/10/CC/10

991 IN695051.1|CVBS/CC10/17/CC/10

Genogroup [V

GQ352394.1|CVBS5-F4053/BLR/05
AM711016.1{236023-05/USA/06

A11Q830210.1|CBS/HN/9
A H(Q830218.1|CB21/HN/09

JX276378.1|CVB5/SD/09
A HQ830208.1{_CB6/HN/09
A HQ830213.1|CBL I/HN/09

AHQ830212.1/CB10/HN/09

Genogroup [

AQ830214.1{CB12/HN/09

A HQ830211.1{CBY/HN/09

A HQ830222.1/CB32/HN/09

AT —%E B 2 F AT

AF114383.1[Fautkner | Genogroup [
[ AY875692.1]2000/CSF/KOR

WFHER. BT 54

100 b—————— G329771.1198388/SD/1998

l Genogroup Il

I AT AR R @ISk

Bl1 CVBS VPIRBEERFIRERERSH

5% 2 CVBS 4L
ALK CB28 ¥k,
GenBank t [[Rl#3 5 F

2009 477 /g 47 il % 2B R S HEE AR AR B0 oA 13 Bk
CVBS 3k, SR B T IUHRA 8 2 8k CVBS 723
LR ¥R 5 2h— 20 (Genogroup 1) , 7T LA #E0)
HAL AR AT BB+ A RE , T BoR T #Ek 6 AR e Rt
B A b F AT,

AIERBARY,CVBS A RR T HA 54 i
R IE B, B4R 3 ~ 6 R IR T — R IR AT,
BIRPATIFEE T R 200 1 4, AR5 IRR 2009 —
2011 4E {7 B 4 AN [7) 1 X BU A il 48 8 K
CVBS Btk ZAIFFE B X R ERER, H 3|
2009 4 F1 2011 & K ) CVBS B bk B 24 %
AR AL B P EE bk

5 £ X @

{1] Chen P, Tao ZX, Wang HY, et al. Identification and genetic
characterization of coxsackievirus BS isolated from an outbreak
of aseptic meningitis. Chin J Infect Dis, 2012, 30 (3) : 146-151.
(in Chinese)

RIS, B30, 5, %% MIBEAT BS A S AT S Rt il 2 B
:&;ﬁ@ﬁﬁ%&%&%lﬁﬁﬁ%ﬁ AR QA , 2012, 30
3):146-151.

[2] Wang HY, Li Y, Xu AQ, et al. Identification and phylogenic analysis
of Coxsackie-virus B5 during an outbreak of aseptic meningitis in
Shandong. Chin J Epidemiol,2010,31(1) :64—68. (in Chinese)
LR, R RER, F NESBSREFRLAE ELE
PERRRR S B R MK RIGER L. PRRRTRSEIGE,
2010,31(1) : 64-68.

[3]Han JF, Jiang T, Fan XL, et al. Recombination of human

coxsackievirus B5 in hand, foot, and mouth disease patients,
China. Emerg Infect Dis,2012,18(2):351-353.

(4] Weng YW, Zhou CH,Chen W, et al. Phylogenetic analysis on
coxsackie virus B5 isolated from Fujian province, 2010. Chin J
Zoono,2011,27(12) : 1086-1089. (in Chinese)

HEME, FWE, B, % 2010 EBBE F 2 ORE S HEE
# BSIREE MBI 44T, o BB ARSI, 2011,27(12)
1086-1089,

[5] Huang XY,Mu YJ,Li XL, et al. Etiology survey on an outbreak
of viral encephalitis. Chin J Prev Med, 2011, 45 (9) ; 830-832.
(in Chinese)

FE. PREMPER¥ 4, 2011,45(9):830-832.

[6] MaHX, Mu YJ, Li XL,et al. Identification and phylogenetic
analysis of coxsackie-virus BS that caused an outbreak of viral
encephalitis in Henan area. Chin J Microbiol Immunol, 2012, 32
(7):610-613. (in Chinese)

D8 BER 5,5 7 EMRYE —RRSmAsRE
HRTER 7 7 B BS KA E R ILFFIHT. th B4 2 Mk
2 7%,2012,32(7):610-613.

(7] Chen P, Tao ZX, Song YY et al. A coxsackievirus B5-associated
aseptic meningitis outbreak in Shandong province, China in
2009. J Med Virol,2013,85:483-489.

(8] Zhang CM, Liu YJ, Wang XC, et al. Simultaneous detection of
enteroviruses in water samples by RT-PCR. Res Environ Sci,
2007,20(3) : 137-141. (in Chinese)

KA XKE, TIRE %, 5% 7 - B &M% &M (RT-PCR)
%;ﬁ@fﬂrﬁ?ﬂﬂ**%ﬁ‘%iﬁﬁ% WIRBEB 5T, 2007, 20
:137-141.

[9] Huang XY, Xu YL, Li XL, et al. Analysis of genomic characteristics
of coxsackie virus BS strains isolated from Henan province. J
Zhengzhou Uni:Med Sci,2011,46(6) :868-871. (in Chinese)
B RS B, & AR BS MR AR e
FPEIINRE BT, FEM K264 . BE AR, 2011, 46(6):868-871.

[10] Ma HX,Huang XY, Kang K, et al. Recombination in human
coxsackievirus B5 strains that caused an outbreak of viral
encephalitis in Henan , China. Arch Virol,, 2013, 158(10) ; 2169-2173.

(ke H #:2013-08-01)
(A SCHR1E  TRARER)



