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[Abstract] Objective To characterize the complete genome sequence of coxsackievirus BS
(CVB5) A210/KM/09 strain which was isolated from Yurman, China, 2009. Methods  Eight overlapping
clones covering the whole viral genome (excluding the poly-A tail) were obtained by RT-PCR and
sequenced, with their nucleotide and amino acid sequences compared with other known CVB5 strains.
Results The genome of the CVBS A210/KM/09 strain had 7 372 nucleotides in length, and
containing a 742-nt nop-translated region (NTR) at the 5’ end and a 98-nt NTR at the 3" end. The
entire open reading frame contained 6 555 nt, encoding a 2 185-aa polyprotein. In the coding region,
there appeared no nucleotide deletion or insertion, but some changes of amino acid seemed unique.
Based on the complete genome sequence alignments, CVBS isolate A210/KM/09 strain showed the
highest nucleotide (92.5% ) and amino acid (97.3% ) identities to the CVB5/CC10/10. It also shared
nucleotide(80.1%-92.5% ) and amino acid (95.0%~97.3%) homology with other CVBS strains: 17Y,
19CSF, 20CSF, 1954/85/US, 2000/CSF/KOR, 0300IN, CoxB5/Henan/201¢, VB5/SD/09 and
Faulkner. Blast between genome fragments, A210/KM/09 showed similarity on nucleotide
(80.19%-92.5% ) and amino acid (95.09%-97.3% ) identities with other CVBS5 strains. The phylogenetic
tree, constructed on the complete VP regions, indicated that CVB5 could be divided into genotype A,
B, C and D. while Genotype C and D could be further divided into C1-C4 and D1-D4 subgenotypes.
Conclusion A210/KM/09 and other CVB5 predominant strains isolated in China belonged to CVBS
subgenotype C4.
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1. JRERIR : CVBS 43 B bk A210/KM/09 2 2009
AE B BT TR 22 28 UL (&b, 4 % 7 B ) 25845
Arhifiid RD UM B 3KAR R o B RSBl
B AR S B A R A T A T RATIR S

2. 519t SR B AL PR RNA 25U K RT-PCR . 3%
% Axygen Body Fluid Viral DNA/RNA Miniprep Kit
AL B BREEE RNA, RET-70 T, RiE
CVBS5/SD/09 tk (& K B %5 1X276378) it 115 91
(£ 1), K F TaKaRa 7% 7] 4 7= One-step RNA
PCR Kit (AMV) il & . 8B HIP 1.2 X
reaction buffer 25 ul, RT-PCR MIX 2 ul,5[¥F
20 pmol, 314 R 20 pmol, RNA 5 pl 3 %M RNA
B 97K 2 50 pl, IBAI B0 JF 50 C R 3 30 min,
94 C 2 min, 3513 :94 € 0.5 min, 50 C
0.5 min, 72 °C 1 min; &5 72 CLEM 10 min,

F1 CVBS2HEFATHHMET Y

Eik )] FH(5'— 3y (g
B5-1F TTAAAACAGCCTGTGGGTTG 1~20
B5-IR  TTCTGCTGTTGCTTCATCAT 1100~ 1081
B5-2F TCTCCGTCAGCAGAGGAGTG 951 ~ 970
B5-2R  GACCAATGGGTGTAGTAGTT 2065 ~ 2052
B5-3F CTGTTCAATCGAACTCAACA 1946 ~ 1 963
B5-3R  CCATCATAGAACATACTATA 3037~3018
B5-4F  ACAAGGCCAGGATTCACCAG 2840 ~2 859
B5-4R  TGGCAGTCACTGTTATTAGG 3951~3932
B5-5F TTGTGAGCAGGTTAACCTTC 3809 ~3 828
B5-5R  TCGATGAACTGGATGGCCTT 4924 ~ 4905
B5-6F  ATCAACATGCCCATGTCAGT 4821 ~4820
B5-6R  AAAGTAGTGCTTGAGGAGAG 5900~ 5881
BS-7F  ATGTACATCCCAGTAGGAC 5697~5715
B5-7R  TGTCTCTTTGTGTGAGTAAC 6701 ~ 6 682
B5-8F AACTTATACAAGACATTCCA 6 489 ~ 6 508
B5-8R  CCGCACCGAATGCGGAGAAT 7402~ 7383

3. R 5 AR B3 wl PCREZHIF 1%
AAEME B HL VKT K/ S TR R i e R e e
FAFIR TR E R (LR A BR 2 R4 PCR
PR AT AR AL AR R (MR R LRI 3 ) . A
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AT EA TS, B CVBS Rk &R F F5)
FIVP1 F5 M GenBank T £,
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1. A210/KM/09 Bk & F R P 3l 4 iy - 6 78 59
BRENASKMN 8 5 BilFERSBERG, Pk
B— 52 % 55 ,NCBI BLAST H.X 45 £ %8 A210/
KM/09 %5 CVBS5 JFi &)tk Faulkner B 1 B £ 51 7]
BN 82%, A210/KM/09 ¥ 2 Bt B 4 4% 1 B8 FF 5l
KEH7 372 bp, KA 5 SmE mIB X K 742 bp, 6
AN AR X A 6 555 MEHBR, RIS E2 185 M
EBRRENELEEA. A210KM/09 S EFHAM
A EVEIE, A210/KM/09 k4 B R4 % EF
MR HEAEBRFEES CVBSICCI0/10 B H 1R
W, 55028 92.5%F1 97.3% ; i -5 HoAth CVBS % #E bk
40 17Y. 19CSF. 20CSF, 1954/85/UK . 2000/CSF/
KOR, 03001N, CoxB5/Henan/2010, CVBS/SD/09 FI
Faulkner # # B8 F1 & 3 BR [7) U8 43 B % 80.1% ~
92.5%95.0% ~ 97.3% ., A210/KM/09 ki 4 5 H
HFFDN e AR EEEF 5 A TX843811
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FRF &4 X BE 4t X, 4558 (36 2) R I A210/KM/
09 ¥ 5 H Al CVBS REAR B K BB R AE 5L
YRR 75.3% ~ 96.3%F185.3% ~ 100.0%, HA
SEFAXE VP3 3D M E RO RIE R IT

3. CVBS F & 4L 53 47 - 3 i Mega 5.1 # 1
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BTC,HPCXIN~ 4T, KBS &%
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A E R 4 X UL B [ Rl 4> 2 Bl CVBS o] &
TR EARS X, AEREX RN BRI,
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+£2 A210/KM/09 Bk 5 GenBank H CVB5 #[H 4 X Bz 1rse (Z ™) st

7 S 4HRE S'UTR VP4 VP3 VP2 VP! 2A 2B 2C 3A 3B 3C 3D 3UTR

7y 874 954 929 874 946 929 911 960 849 764 7188 776 7198 853
(96.2) (93.6) (88.7) (985) (98.6) (96.7) (99.0) (98.5) (955) (95.5) (945) (96.3)

10CSE 920 952 935 878 934 935 91 956 876 835 84 913 952 046
97.0) (939) (887) (97.7) (989) (953) (99.0) (98.5) (98.9) (100.0) (97.8) (98.3)

20CSF 917 948 914 878 943 914 9L1 963 863 8.5 864 909 954 908
97.0) ©3.6) (887) (989) (93.6) (953) (99.0) (98.5) (100.0) (100.0) (967) (98.5)

1954/85/UK 80.1 828 935 754 944 935 760 798 806 779 833 86 819 838
(95.0) (939) (874) (989) (98.9) (86.0) (949) (97.3) (96.6) (100.0) (97.8) (97.2)

826 877 929 779 944 929 778 815 865 820 818 84 804 838
2000/CSF/ROR 514, (936) (85.7) (989) (98.6) (89.6) (939) (97.0) (100.0) (100.0) (984) (95.9)

0300IN 874 953 933 870 939 933 909 960 854 779 803 834 800  88.0
(95.9) (98.6) (882) (98.5) (98.6) (96.7) (99.0) (98.5) (96.6) (955) (945) (95.5)

875 952 914 873 943 914 918 963 859 772 803 780 802 880
CoxB5/Henan/2010 o5 ) (93.6) (853) (989) (93.6) (973) (98.0) (985) (96.6) (95.5) (95.1) (95.7)

CVBS/CCI0/10 925 957 942 880 940 942 909 963 877 846 833 927 963 973
97.3) (98.6) (88.7) (989) (98.6) (96.0) (99.0) (98.8) (98.9) (100.0) (989) (98.7)

CVBS/SD/09 882 954 934 860 928 934 902 919 873 790 771 834 826 867
(96.4) (99.3) (874) (989) (993) (933) (980) (979) (98.9) (95.5) (989) (96.8)

Faulkner 822 826 816 771 820 856 776 788 86 805 818 825 818 892
95.2) (96.5) (86.6) (97.7) (96.5) (88.7) (92.9) (979) (97.8) (100.0) (989) (97.2)

O 1SS IR AR, B S IR B AR

1001 19CSF 2011 China JX017381
100 20CSF 2010 China JX017380
100 CVBS/CC10/10 China JN580070
KM/A210/09 China
-17Y 2011 China JX017382
100 ‘——W{Evosoom 2011 China JX017383
100 1001— CoxBS/Henan/2010 HQ998851

CVBS5/SD/09 China JX276378
2000/CSF/KOR AY875692

1954/85/UK X67706
Faulkner USA AF114383

18
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B1 CVBSeHEBEMEIINRELSH

ZBIE A B.CHID 4443 (F2), %t %4> X (8
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WA Z 7] VP R BR3E 5 0 4% ~ 14%",C &
NRIR]F40 Cl ~ CAEEH W HY, D ZEH BT B4y R
D1 ~DAFEHW R,

5t CVBS R BRI E £ VP X H BT 5tk
WA, KT R E R, 258 Bn ARFE AT
18 CVB5 JE A Bk Faulkner (1952 457385 ) #l Ecuador
KR(1974 F-53 55 ) s B ZER AU HG 1996 4F fir =2 43 B BE
1998 47 Ff [ 1L ZR 43 B £k . 2000 SE 85 43 BBk & 1970
FERGRUAERCERAPCITRFERSE
1982 4F 35 2243 B HK . 1990 £E (L FEHTIH 2B #R (1992 4F
BT T A 43 BORR A 2006 451 E4r B bR, C2 TRV E:
BAFEEN RS B R, C3 WA E BEAHE 20094 HIL
FRAES IR, C4 WA 3 EALFE 2002 - EBTTA LR
Ay BEAR L2005 4EvE B AR 2005 F P E LR BB R

2010 R EHEE MM . K. 58 (FHR
A210/KM/09HE) 15 #50K, D ZH R EE K7 1970—2000
SRR AT KRR & ERATR 2B,

5. A210/KM/09 ¥k E 20 53477 - 3#i 1 NCBI BLAST
Bb Xt 434 s BR 40 45 g IX B 2 B, A210/KM/09 R B9
5'-UTR 13’ -UTR 5§ CVBS/CC10/10 Bk [FI B & &
(¥1596%) ;2A .2B.VP1, VP2, VP3 FI VP4 43 5l 5
CoxB5/Henan/2010,20CSF . YZ032/SD/CHN/2005 ,
SH1 #117Y #k Rl ¥ & = ; 2C . 3A #13B 5 ECHO25
HN2 Bk [RJ R B 5 (9351 0 89% . 90% F194% ) , 3C
13D 55 CVB3 Beijing0811 4 R I8 4 & &5 (43 9 K
93%F198%) , i RDP3 BT 10 CVBS &
FHEAFMEMBEF EV 178 £ (CoxB3 F Echo25) #
T E H 4t , & B RDP. Bootscan, MaxChi,
Chimaera. SiScan 1 3Seq 43+ 51 K& M i A210/KM/09
BAEBLES ., TR TE 7 294, G550
%4154 4 342(Bootscan ¥, P=4.94 X 10™) , A 7
%) 7 HN-2/E25 F103001N/B5 ; 57 #h— kb > FF 5 4
BLTE 4387, R W3 M8 5 589 (Bootscan &5 , P=
1.06 X 10°) , 34 51 2} 20CSF/BS F1 HN-2/E25,

Rt — S LEA , P SimPlot 3.5.1 ¥ {4
AT H LR S AT & B (B 3) , A210/KM/09 Bk 24 7£
4500 ~ 5 500 X Bt , 5 HN-2/E25 bk AE bl 1 5 v ( 24
85%) , 7E 6 250 ~ 6 500 X Bt | 5 Fuyang19/CVB3 tk
i (2995%) .
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