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[ Abstract] Objective To analyze the characteristics of VP1 gene sequences of Coxsackievirus A16
(CoxA16) isolated from Xi’an in Shanxi Province People’s Hospital in 2011, and to identify the genotypes
and investigate the virus biophysics of the CoxA16. Methods The stool samples were collected from
children with hand, foot and mouth diseases (HFMD) in our hospital, and all of the stool samples were tested
by RT-PCR. In order to obtain CoxA16 strains, CoxA16 positive samples were isolated by RD cell line. The
nucleotide sequences of CoxA16 strain’s VP1 were amplified and sequenced, then the nucleotide and amino
acid sequences of CoxA16 strain’s VP1 were analyzed by DNA Man, ClustalX 1.83 and MEGA 4.0. The
CoxAL16 virus particles were purified by ultracentrifugation, and the virus particles inactivated with formalin
were analyzed by transmission electron microscopy (TEM). Results CoxA16 strain was isolated from
stool samples successfully, and the genome of VP1 region had 891 nucleotides in length and encoded for 297
amino acids. VP1 gene comparison showed that the rates of homology of nucleotides and amino acids were
76.76%-97.57% and 92.16%-100.0%, respectively, when compared with other reference strains from different
regions. Phylogenetic analysis showed that CoxA16 isolates strain of Xi’an was subgenotype Bla, which was
closely related to BJ10-03 strain. TEM analysis showed that CoxA16 strain were the icosahedral structure,
and the diameters of CoxA16 strain were approximately 20-30 nm. Conclusions CoxA16 in Xi’an isolates
strain was subgenotype Bla, and the biophysical characterization of CoxA16 virus particles were very similar
to enterovirus of the piconaviridae family.
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0.2 mIBEFI T RDANME Ik PG 44 P95 FLs7 42 il o 0 B
W, E35 C. 5% CO,MMAN R =46 h 175 9% .
RGN IEAE, 2978 ika (+) IR a5 77
iEgk R ARG . AR FRT dE 1 ECPEN)
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5 Bla LR ARAH LU R YR M B =, T R AN L 1R

535

si

s

CNS68762/SAR/06 AM292451 Malaysia Sarawak
UM 15985/ MAL/OO AMZ292482 Peninsular Malaysia
Siriraj24/TH/02 GQ184135 Thai
sB13 r
UMA17115/MAL/OO AM292484 Ma i
S33071/SAR/O1T AM292458 Malaysia Sarawak
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QHoOs7

>N

MA

s
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2a/Toya
107/Toy

576T/VNM/OS AMZ292439 South Viet Nam
a60/Toyama/2007 AB465405 Japan

0O33/AUS/OS5 AMZ292435 Australia Perth
Firajo7/TH/O5 GQ184140 Thailand
LCO0017F/SD/CHN/2009/CA16 GQ253389 China

QHOZOZ2T/QH/CHN/2008 GQ429266 China Beijing

Tainan/5079/98 AF177911 Taiwan
L T Gmiesoo/malsos amzozass Malaysia Feninsutar
BJ10-03 KF193629 China

- SXEV-1/CA16/2011 UJNS82179 China

FJ09-02 KF193627 China

HNO9-02 KF193624 China

ZJ08-01 KF193620 China

QHOZ69T/QH/CHN/2008 GQAa429268 China

HN1662/HN/CHN/2010 JN674176 China
H573F/SD/CHN/2008/CA16 GQ
HOGOF/SD/CHN/2008/CA16 GQ253380 China Sahndong
ShzhOO-1 AY 790926 China

MASOZ2/AH/CHN/2010 JQ409498 China Nanjing Jiangsu
SZ/HKO8-7 GQ279371 China

CA16/HN1539/CHN/2010 JF695007 China
ShzhO2-104 AY 895126 China

ShzhO2-14 AY 895110 China
2055/SA/01 AMZO2a4a2 Saudi Arabia

B379/Toyamas1984 AB4A65367 Japan

—— FY18 2008 EU812514 China
l o-10 cavoss7e Finlana
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SHFD10-193/SH/CHN/2010 KC834887 China

unming Yunnan China

SZ/HKO8-3 GQ279368 Hong Kong, China
1437 1/SAR/OS5 AM292464 Malaysia Sarawak

P AYS821798 China Beijing
OT/QH/CHN/2008 GQa29277 China

China S E}

Bl1a
MASO4/AH/CHN/2010 JQ409496 China Nanjing Jiangsu
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cAan O 2009 HQ:
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SO1/AH/CHN/2010 JQ409499 China

Gzos Fu198212 China
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52/Toyama/2002 AB465383 Japan Nakataikoyama
392/Toyama/1995 ABA465370 Japan

ma/1981 AB465366 Japan
ama/1990 AB4A65369 Japan
SB2239/SAR/00 AM292468 Malaysia Sarawak
SB1660/SAR/O0 AM292465 Malaysia Sarawak

ShzhOO-2 AY 895127 China

Bz
Shzh99-11 AY 895128 China

Shzh99-48 AY895116 China
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Y EFEE T Bl LKA Bla 457, 5 BJ10-03
FEHg IRl — /N4y 32, Bla K34y i [E CoxA16 % i
FRF s, Blb ditokibilr, HAS. #EEgm . 2.
e [ RO V25 Cox A 16 5 #ERKZH %«

VY. E5H B IS CoxA 16 43 B KRN 25 ik

AN T 23 RN 8 FE O 2 0 AlLAK 1) CoxALL6 43
BURRH SRS (1/4 000) , 7535 5T S iMOBE T
KAEHAE 250 000 ~ 300 000 B 7] U, 5] 745 ik .
CoxA16 3 B ARAE HLBE 5 B I AR S A6 Bk )
BRIBE Y, BN 20 ~ 30 nm, 5t R (1 g
i RE LA AL, B B 2O A R, X

PLRTHRIE [ EVT71 Fil CoxA16 i 55 1% 75 r= i 4li A 45
g 2

Wit

FIEEE 0 554 A Ay B4l, Hd A 44 23
AR, BHA 6 ANWARL, A4, 5.9, 10,
16 14 & B 41 5 AUy vl 5k F 2 Mg, Hod 2 5]
ET LR E A4l 16 B (CoxAl6) .

PE4RE, CoxA16 FI EVTL [{)AS [m] 5L Pl 44 5l 7
R R B I FE IR T WK X, SHOLFERTF L

R 1 V5% CoxAlL6 73 B E ZH R VP DAL AT A HE IR 7 91 1R Y LA

; + . 43 BT T) [AIJRTE LR (%)
. bid YA - (= 5 i N
FE R R PARELVS JE (R W G5 [F 5 /b X CE) B SR
Blb LC0017F/SD/CHN/2009/CoxA16 GQ253389 IR 2009 91.36 100.00
576T/VNM/05 AM292439 B R 2005 92.37 99.66
0033/AUS/05 AM292435 AR 2005 92.14 99.66
UM15985/MAL/00 AM292482 =P JLK 2000 93.15 99.66
S33071/SAR/01 AM292458 H SR puy. 2001 93.60 99.66
SB13044/SAR/03 AM292475 B JiN2 2003 92.14 99.66
CNS68762/SAR/06 AM292451 = QK| 2006 91.69 99.66
S114371/SAR/05 AM292464 H R puy 2005 92.59 99.66
SHFD10-193/SH/CHN/2010 K(C834887 R 2010 90.57 99.39
Siriraj24/TH/02 GQ184135 ZRH 2002 92.48 99.66
UM17115/MAL/00 AM?292484 ISR Py 2000 93.49 99.66
Siriraj07/TH/05 GQ184140 7= 2005 92.48 99.66
460/Toyama/2007 AB465405 H A 2007 91.36 99.33
535V/VNM/05 AM?292437 R EE S 2005 92.03 99.66
QHO0202T/QH/CHN/2008 GQ429266 Jbxt 2008 91.69 99.66
KMM/08 HQ423141 =i B 2008 91.69 99.66
SZ/HK08-3 GQ279368 [ A 2008 91.25 99.33
Bla FJ09-02 KF193627 bt 2009 96.67 99.73
QH0269T/QH/CHN/2008 GQ429268 | 2008 95.51 99.33
HN09-02 KF193624 dbat 2009 97.57 99.19
BJ10-03 KF193629 Jbat 2010 97.48 100.00
2055/SA/01 AM?292442 VPR AL 2001 93.83 98.65
shzh00-1 AY790926 Jbxt 2000 93.78 99.46
SZ/HK08-7 GQ279371 i 2008 94.59 99.73
Tainan/5079/98 AF177911 81 1998 93.42 99.46
GZ08 FI198212 I 2008 93.42 99.73
shzh02-104 AY895126 Yl 2002 93.65 99.28
shzh02-14 AY895110 I 2002 94.52 99.41
CoxA16/HN1539/CHN/2010 JF695007 TR 2010 94.61 99.66
MASO01/AH/CHN/2010 JQ409499 Mot 2010 94.28 99.33
XM-CA16-356 HQ269389 e EI 2009 94.50 99.33
MAS03/AH/CHN/2010 1Q409497 VL3 Bt 2010 94.05 99.66
MAS02/AH/CHN/2010 JQ409498 YT 7 5t 2010 94.28 99.33
MAS04/AH/CHN/2010 1Q409496 YL S 2010 93.83 99.66
BJ03-ZDP AY821798 IREARZ 3 2003 95.74 98.99
QHO570T/QH/CHN/2008 GQ429277 bt 2008 95.29 99.66
HO60F/SD/CHN/2008/CoxA16 GQ253380 W 2008 95.74 99.66
H573F/SD/CHN/2008/CoxA16 GQ253385 %R 2008 96.63 98.65
shzh05-1 EU262658 IR 2005 93.49 99.66
7J08-01 KF193620 Jbxt 2008 96.67 99.49
HN1662/HN/CHN/2010 IN674176 [ 2010 94.68 99.46
252/Toyama/2002 AB465383 EEN 2002 92.93 99.33
S110251/SAR/03 AM292462 =P QUK 2003 93.15 99.66
Bla UM16809/MAL/98 AM?292483 SR py v 1998 93.27 99.33
B2 SB2239/SAR/0 AM?292468 =P i 2000 89.11 98.99
SB1660/SAR/00 AM292465 TSR Py v 2000 89.11 98.99
24/Toyama/1981 AB465366 EEN 1981 91.02 99.66
S10432/SAR/98 AM292455 =P QN 1998 88.33 99.66
shzh99-11 AY 895128 BRI 1999 89.57 98.92
S70382/SAR/98 AM292461 P QN 1998 88.44 99.66
shzh99-48 AY895116 w3l 1999 89.45 99.64
shzh00-2 AY895127 I 2000 88.85 99.64
107/Toyama/1990 AB465369 EEN 1990 89.34 98.99
392/Toyama/1995 AB465370 H A 1995 89.67 99.33
379/Toyama/1984 AB465367 HA 1984 89.90 99.33
A FY18 EU812514 i LR 2008 76.76 92.16
G-10 CAU05876 b1 1951 77.30 93.24
EV71 Enterovirus 71 BrCr ETU22521 FH 1970 67.84 74.32
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i SR S PIri  Oo R URL
B2 ZE5E T RIS CoxAL6 73 B MR 75 Rk

U5 A 3% e 2009 4F Jb 50 T 0 10 Y 32 200
J5 & CoxAl6 F1 EVT71, JL CoxA16 {1 Hi % J2:
EV71 ¥ 1.4 4% P, 2008 & 2010 4F, 5 79 44 WY &
e B AR T 02 13 S SRR AR L 2 448 {51, ILrh
EV71 ¥ B A I BH 12 4y 49.37%, CoxAl16 BH %
$9 6.79%, EV71 Fl CoxAl6 [m] W BHE R 0.48%, I
Tl i 99 5 4 20.82%, M 2008 %= 2010 4Eiil 4 F
JE R EE L EVTL BORFATER 9 2008 4E G 2
X T 0 JE A 4h B R, CoxAl6 7 49.45%,
EV71 7 30.76%, At IE %5 5 19.78%". 2010
SEPH e X IR L ) 23 439 1], 5 S5 AT
BoR, EVTL 5 24.81%, CoxAl6 [ 55.04%, A
A i 7 o 20.16%, et EVTL (5 JAE 0 451993 J5L )
75.71%™, PH 22X CoxA16 %) T & 15 [ & i i
BIROCEEMAEM, (& H X CoxAl6 HSEMIF
U, MUK 9T 32 BT X 7 2 Hi X CoxA16 43
BRTT R — 20 o3t o

CA16 [ FER ] A=K 2 7 410 bp, & 5B 1F B
RNA, HHEEGE . ARG — A TPl i HE 4L

(ORF) , %l 1 M ERFREN, %2 RKiiikE

1 R TR A (1) I B D) = AR B . ORF 43
o PL. P2 R P3 X, FLrf P X 4 hth s 25 1) 25 74
4854 VPL, VP2, VP3 I VP4, 3[4 5o %
KFEE A P2 M P3 X guid IRy 1. VP1 XK
891 bp, Zfd 297 NN AT A, VP & H 2N
F BRI e SR BT AR, Bk, AR
TP R ML 2 0 AR, 5 4h VP KIZAT IR P H il
e A IE RN 2 R AR P R
HeHE CoxA16 43 B kI VP Zhid X I PR E 34T 45
Bro

PG22Cox A 164 B ¥k 5 GenBank F 2% 1) CoxA16
R MR R A LR E A, BRI

CoxAl164r B kk ABFR K MBlazt KA, 5
[E 19982220 1 04F (19 K 0 43 Vit AT Fk i IR B AH [) o
CoxA16%r B #E 5 B1bIE K AU A L, A% 47 1R A1
S IR R YR 4 4990.57% ~93.6%F198.65% ~
100.0%; S5BlattE AL, A% PR A& SE IR [F)
VEPESY 1 2492.93%~97.57%F198.65%~100.0%,
[ d5 s S B2IE R W AY A b, A% 1 TR A&
I 1 [ Y PE 49 1) 4 88.33% ~91.02%F198.92% ~
99.66%; SHAFEFAIAALL, A%AT IR 2 LR [R5
3 H76.76%~77.30%K192.16%~93.24%, [f]

5 A5 U BT ROE — 8 76 Bl AT RS
by FRIE G EER S 64 A8 ) CoxAL6 24k &
R8T, Bla4ysZ Ff#) CoxA16 fEFRIEIT IR, L%,
WYL deat dEa, BRPELL AR H AR, Bk, ¥
F5 B H AR YA AT . B1b 433211 CoxA16 7E 1 [H kK
Bili. TP EAEAS DGR . ZRE . RV R H ARG
M7 K HB X [ AR R B B B1 WE 2R A5 F K Hb X
I 2 AT, V4% CoxAl6 7y B kK5 HoAh BT WP 7Y —
FERE R

78 22 CoxAL6 43 5 R i B3 UKL 42 4 20 ~ 30
nm, 20 [HZARXSFRERIE &5 4, TCABAIsE,
L5 HoAth iz i 95 B S AL TE S AHALL . ZE 40 M B% 75 (1) 3 55
PP AL H A O R BN, ELAR LU 58 2
FIRSR, H5 LU EVT1 4500 25 0k 542K
o Uk U, AR R TS A
B3I BEAR e R AR BB R N 4

R BRI, BEIRIRTF MV 42 CoxAL6 73 E Ak &
+ Bla &R A, 55 3 [ LA M7 M X [ 5K (1)
CoxAl6 X R % V), frfedtlidtth. % CoxAl6 7y
R B RORL 5 FLA i 08 B TR A AHACL, 4 f ks o
FE AR 2 OIR TR . (B AT WAEAE AR L2
Ab, W ARERARE S A2, AR R 2,
N1 CoxA16 4y B R AL AL, TRHbEdin
PIA L. P-EIREED %, RUUREE T SRR —,
ARERNE 22565 )

2 % x M
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