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[{BE] BB XTHEET 2017 4FF L1105 (hand, foot and mouth disease, HFMD ) Jii 5 H Al [ 5%
ZFREE A 41 16 A ( coxsackievirus A16, CV-A16) 7B 55E , 4T VP JER G ELERME . ik 4T
S3HT 2017 ARG RE T HFMD MM AEAS | SR P TR S BE LIRS Jr s B B CV-A16 12 0% FHHE R AS 22 AL 385
A A AE SR (human rhabdomyosarcoma, RD) 41AE , %7 A= BH 8 20 i 5 A8 RO 19 3E MR A T %5 5
WE VP ZEHFF, N MEGAS. 2 S R A, 1 Lasergene B FXT VP1 #E 478 H R
HARBRFEEE ST, R WS40 B IR 10 8k CV-Al6 FHMREIE, )8 BLb WAL, 430467 T 3
AR TR L IE R T 51 R4 514 94. 9% ~ 100% A1 99. 3% ~ 100% , 5T [E CV-Al6 Lk
(KX871333) ( [a] J5 1 99.7%) . ¥ B ¥k ( KM260134) (99.0%) . IT. 7 ¥k ( KP751580, KR138327)
(98.7%) B¢ ZRMR (MHO04016) (98. 5% ) SR KR AR, HENSHHAM L, FrrE CV-Ale 4Btk
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[ Abstract]  Objective To analyze the VP1 gene characteristics of Coxsackievirus A16 (CV-A16)
isolated in(hand, foot and mouth disease, HFMD) patients of Jinan 2017. Methods The samples collected
from patients with HFMD in Jinan city in 2017 were analyzed and some of the CV-A16 nucleic acid positive
samples were choosen with simple random sampling method and pretreated to inoculate RD cells. The whole
VP1 gene sequences of CV-A16 stains which had obvious cytopathic effect in RD cells were amplified and
sequenced. MEGAS. 2 software was used to constructed phylogenetic tree and Lasergene software was used to
analysis the homology consistency of nucleotide and amino acid of VP1 gene. Results All the 10 CV-A16
strains isolated from Jinan were located 3 clusters belonged to B1b genotypes, with a nucleotide similarity of
94.9% ~100% and deduced amino acid similarity of 99. 3% ~100%. The Jinan CV-A16 strains were nearest
related with Shanghai strains KX871333 ( nucleotide similarity: 99.7% ), Henan strains KM260134
(99.0% ) , Jiangsu strains KP751580,KR138327(98.7%) and Guangdong strains MH004016 (98.5% ).
Compared with some reference strains from our country, amino acid mutation were identified at positions 14,
59, and 145 in VP1 proteins of Jinan CV-A16 strains. Conclusions CV-A16 strains Blb genotypes were
the strains prevailed in Jinan city, and 3 amino acid substitutions in VP1 proteins were happened in CV-A16

strains isolated from Jinan.
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F & T 9% (hand, foot, and mouth disease,
HFMD) & 2824 )L, JU R 5 % DIN L G Y
FEARYZ — 3l E IR B A, FERIN &
IAET L B LA 8, A B AE B
e AT 2 AN I Wl C i = ] AR 1 |
HFMD 9555 JE R 20 £ Fh, Hob iz B 58 71 A
(enterovirus 71, EV-A71) FIf[ 54757 A 4 16 5l
( coxsackievirus A16, CV-A16) Atk FERIRAMAK, T
HEMD W o 2 5545 &7 , 2008 4F & 2015 4F- 3t
1 37007 NGy, e LR = iz il , i EV-A71
Sl R YL  43. 6%, CV-A16 Huk, 5 24.9%"
T i HFMD J5 J5 40 Hr 45 R 7R CV-AL6 sy i
B 37. 22% W& T EV-AT71(33.67%) ), 5 EV-
A71 YL LE , CV-A16 38 F A5 ™ 5 1) H A p 28
RYGUAH OGP s, H LR B R B 5% R B 3R B EV-
ATIH ) EEAT SR R 2 45 R R, FE )P |
VU7 R IR S5 3t HEMD BERE K/ 38 T35 191395 )5 43
Bref, CV-A16 ¥ (5 ARV RR B L 9], 2 R EV-AT71 4b
(0 B AR S A0 B EV-AT1 KIGRET 7E
B E W N, BB E M CV-A16 XF HFMD JifT
PRI

AWFFEARAE 2017 455 R T HFMD Jg J52 27 W il
SRR XAy CV-A16 PHYEREAS VP JEH 3E17 7 51
W5 Bast il e AL RRAE 0B, A B T ff B ma i CV-
A16 SR BERY IR AL 2415 5L M4 FIRA TN A R 0,
55 B 45 2 i A R AR AR

1 #REHZ®

1.1 BEASRIRE  FEMREACKIET 2017 455 R T e
PRIZWT S HEMD B 0 M0 8 3 REAS SR AR I V2
12K 2B R T B4R L 70 CCLRAF

1.2 ®ERM KM MagNA Pure LC Total Nucleic
Acid Isolation Kit ( Roche 2y A ) i 5f] &, £ MagNA
Pure LC 2. 0( Roche 2~ F]) H SRR $E BUSUHR BUREA
R RNA, SR 5 2 CV-A16 Y Real time
RT-PCR A6 37 I AH A A I 8 55 6 (V0 75 At 1
YRR BR S A) ) AR a0 & 1 I A5 AT 4 A
KA RHE

L3 RESE RAEREEYLAFETT I LR Real

time RT-PCR A% R A I J 18 5 75 ) CV-A16 ¥4 [
PERZEAEARAS , $22 BE T [ (35 2 10 T )7 42 1 4 7
(2009 Jit) ) HFMD FrAS SR8 RAG 5 AR J7 %8 b 7 vk
HEAT BT AL BT, HE R B0 R A B SO A
(human rhabdomyosarcoma, RD) 4} ¥ 17 %% B 43
B, A RD 4 Hf 5 B RS0 SR A RE A SRR 20
MBS W 1 F, YA BB SR
ProGARIG R IE I T I, A A 200 B 3 0 20 o 78 A4
(cytopathic effect, CPE) , #HEALFN 1 5157
CPE HBL, WA BRI, B A% 1 AR (SR TR LR
L) Y EH L 3R B CPE B, WA 45 5%
B

1.4 fREZERIKE RT-PCR £7FE 4 RD 53¢
A S BLRR S P CPE J5 dRml 3 OO e 3, I
Qiaamp Viral RNA Mini kit ( Qiagen 23 H]) UG B
RNA, /¥ JH OneStep RT-PCR Kit( Qiagen /A 7l ) #E47
VP1 BER A K 5 91 AT 7 58 97 3 51 9 2 IROCk
(9], KR 25144 :50 C 30 min;95 °C 15 min;94 °C
45 5352 °C 45 5;72 C 60 5,35 MEH;72 C 10
min, 4 CORAF . § 3G WE 1. 5% B 0EEE e ik
Y5 JS BHPE PCR 724k AR R HRE A A= 1 28 w)
1.5 VP1EREFIIL S RiEEHEMDHT 7L
N H Lasergene7. 1 #4407 EditSeq M MegAlign
ST IT 9 DR | LR B S AR a5 BT A L B
F MEGAS. 2 3 3R 47 7 31) Hexk B st 4% 46 3
A G AR K H Neighboring joining ( NJ) J7 i 17,
Bootstrap {E#E4T 1 000 W\EE@EO JHTF R RAH: 43
Mr AR EE R G AL Y CV-A16 IR TR S % 7511
3% B GenBank,

2 #R

2.1 VP1EEFERFEIUNE 2 RD A5
Hig% I3RS 10 ¥k CV-A16 %%53F, W RT-PCR %t
VP1 JERFEA T3S, P K /N2 1100 bp, )7
ZEAGE T EditSeq B AT DFE S I BLAST #5144
TE GenBank HEA7 F51 LLXT, 418 CV-A16 fR Ak
J¥51, VP17 H] 4K K 891 bp, 4ifid 296 41~2
R WY [ AE % GenBank , I 5% 5> MH160022
~31,
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2.2 VPl EEZEBREESEBREREESHT X
FATH 10 ¥k CV-A16 fH#E VP1 FEH FEH T H R Y51
Hoxt & B R M & TR I A [R) R P 4y i
94. 9% ~100% 1 99. 3% ~100%, 5 CV-A16 JFHI#k
A FER R R G10 555 % MRAZ T IR Al & LR R
PEVESY N 74.9% ~76. 3% F1 90. 6% ~92.3%, 5
B L PR 70 430 8 [ A s SR LR 1

F1 UrEETH CV-AL6 SRR S A FER T VPl
Fe R iR e B EE TR IR Rk L 4

Tab.1 Homology of nucleotides and amino acids sequence of

VP1 gene of CV-A16 strains in Jinan city with different genotypes

CV-AL6 SENWA BRI (%) SRR (%)
A 74.9~76.3 90.6~92.3
Bla 88.7~93.5 98.7~99.7
Blb 91.9~99.6 98.3~100.0
Blc 90.2~91.2 97.6~98.7

2.3 CV-A16 538tk VP1 EEEEH#HMLST N
GenBank Hi%EHL CV-A16 £ KA (W 7)) /1 = N b
SR FRIE [ 2008 4F, JLIHIE 2010 4 DLS IR
FIFR4> CV-A16 2%k VP1 S FES) 4L 62 #k, 574
I ARATAY 10 £k VP1 JE K F 51, 1 MegaS. 2 5k
PEXE VP S PEAT EL X, NJ 40 8 R e kA
(F 1), g5 ER,72 Bk CV-AL6 JRFDHIN T A
B BRI AL 4 3, FKRE A 2010 4F 5 CV-Al6 47
BRR %4 Bla 1 B1b WA JfH B1b WA 5 4K
280, B R O B AR AR AL T B1b R A4y 5, 1

MFARFRBX, SR FEJE XTS5 E N Blb %
BRL ST 74 [R] PR 55 v A - INOSS Bk 2015 4F 14y
IR (KX871406) [RlEE N 99. 6% , 5 2014 4Ei
Bk (KM260134) 4 99. 0%, 5 2013 4F [ %5 75 & ¥k
(KT985043) &y 98. 7% ; IN144 £k 5 2014 4F | i #k
(KX871333) [a] i1 4 99. 7%, 5 2014 48 b #k
(KY100908 ), VL 7 m &t ( KP751580 ), & %
(KR138327) ¥k ¥k 98. 7%, 5 2016 4E ) Z= TR kk
(MHO04016 ) & 98.5%; 5 2014 4 1 = M & #%
(KX586350) #4 98. 2%, [RIVEMESAKAYAT . IN100 £k
52013 4F 48 d 5 17] 43 3 Bk (KU595991 ) [] U5 4 Ay
91.9%, 55 2013 4 ;g Pk (JN674176 , JF695011 ) A
93.5% ,JN058 #k5 2010 4F ] 4 43 B bk ( KM235812)
[FIE4 92. 9%

2.4 VP1 EASEBRTRSH BT RT 10
Pk CV-Al6 WiEE 5 E N S H MR AH L, 72 4E 3 7
AR SR N14S S59R E145V( W52 2) o 1EAHT
e, B B1b HE KW ALE BEARIL A 14 Ab 7 &
S BER AR d E B A R 145 7, Bla BB
WEFIFEAG 8 A A R A AR S (BRI )

3 itig

HFMD 7E 43k 2 B K 2 #UE  # & Y 7
76, F IR T 1957 AETEH 7 = i1l , FRETE 2007 4F L)
B EZDUROR Al /D BOR B AT £ HAE 2007
AEINAR G YT B 2008 AEZ BB HIB M K2R,

2 UrETH CV-A16 gtk VP1 & 2 IR R AL LA
Tab.2 Comparison of mutation in VP1 protein of CV-A16 strains in Jinan city

Ela M L 5 T T G

i & 14 23 59 94 9B 99

BElhk Mo M 5 T T G

E K A Q | T |
145 162 174 216 235 248 284
E K A G | T |

KM235545-G0 b

MFL177223-TW . L . . . )
KM235812-G0 . L

INE74176-HN . L . 5
KT000392-1L . . . . il
MHO04016-GD

KU 254557-8l

KR13B355-I5

MHO04035-5H

KU536022-GD

KUS36022-Fl

MH1E0026-50 5

MH1E6002B-50 5

MH1E60031-50 . . R
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Note: @ indicates CV-A16 strains in Jinan city
Fig.1 Phylogenetic analysis of complete VP1 gene

sequences of CV-A16 strains in Jinan city

HEMD fh 36 E 2 m AT PR, IF 51 A TN 253k
SEEYY, AR HFMD 16500 K 25 35 30 [E 52, 0
HA E VG BT | ipg S [ 45 Rt B R
TAT , BN E B Hefd e i

CV-A16 J&5 & HFMD By 5 25 JF K 78 7 K
HLIX, - AR 4R 200 J7 JLEEN CV-AL16 JEL &
W, 5 EV-ATL A AR IR B IR AT, K2 2 [ BRYE,
ATERE A8 05 Wl CV-A16 51 HFMD %
K HAE Je BOPE R B (0 HE Y S Zhao ST 5E i
Bayesian J7¥EXF 708 ¥k CV-A16 VP1 K BEFTHF5E
KR, 1995 4 H A ) 2007 438 [E HFMD K22 & Bif
VP1 5E R 3 £F 75 38t 1% 2 0 M 00 98 SR o078 HE

HFMD 2 & 5 VP1 LR AH G, AW 5% Wi 46 4 18
GenBank WM AS [] 3 PRI AU (7 AU ) 222 ok M 3 5
2010 4ELLKFBS> CV-A16 RTERE 52 VP L ¥
AT T, R IRIRIE CV-A16 FifThk =% Bl iE
R HoA BIb WAV Bla W, B R AT I
o X VP1 SRR IR R AL 001, 145 h o RAR L
R, TE Bla f B1b WARIEAA AR S HAth 21 b7 i35
MEAEAR A, {BAESS 23 {75, Bla WAL K Blb
A 1 12 158 Leu, £ B1b WAYFE 3 4 15 i
AR K Met,, HE—25 X% & 3 R AR L 4 1 1 )7 1
#4750, 75 Bla WARIFELE 3 #),CTG \TTG 5 TTA,
B1b WA 1 F12 1 TTG 5 TTA 47, {H7E B1b I
B3 455K RAER ATG, R B ] i 4
B, E IR G575 th ZFoE A7 EmiSE 1 458
B T-A AR R IR A #E Ak, B Rix %2 508
R BAEF 5 i — W5, Zhang %51 3 it BF 5% UE
S BR £ WE M ZE OB & B B ( heparan  sulfate
glycosaminoglycans, HSGAGs) “i CV-A16 H9 K [ 52
e, Ho VP S A 166M 5 141 B L Y
R166 A /)5 Al 8 CV-A16 fGFEkR LT 56 4k
25 RD 4iMaAs i B RE J1 . XIASARSY CV-AL6 H 8
Pk B1 B VP18 (14007 & BLIZ 2 Ab G LR ik HE 45
PRSE A AR S

RGP 5 R R, 2017 AR TR T 40 B 1
CV-A16 SRk (G10) , SENE M2 0 23 b
P Al VG I A5 ] 4 5 0k B ] PR 43 b IX. 2008 —
2014 A R4y B R R AL IR B A, 5 R N 2014—
2016 443 BRI AL IE B A . RV RS CV-A16 43
BIMRY R B1b WAL, (0 AL FORE B kA 4y 32, oy
BIRLT 3 AN, 5 B e e TLIR T AR
WA B E G R, N ClustalW J7 1%
HEATRIIR LEXT 34T, 5 R G AR 25 SR AH — 3, B R
CV-A16 3B S B R T m Tl AR A ™
HSWMAE B, W IN0SS #k5 2015 4E L4y
BRR(KX871406) [R1EYEH7 99. 6% , 5 2014 4F-i 7
FR(KM260134) [FJE TN 99. 0%, 5 2013 LA
Bk (KT985043 ) [d] Ui ¥ 98.7%., & &
(KT985043 ) 5 I i #k ( KX871406 ) [F] I 1% Ny
99. 4% , Sl bk (KM260134) [A]JETE R 99. 7%, 2
R RETEI KA BN CV-A16 5850 B bR S 4 6
R HIFA—E S A NAEHE T R, A 7T B4
e UE T A T, 1L 376 1 BRI AR AN 7 i — 2
(RRE S+, BFFEINN CV-AL6 ERE T X B8
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