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2008 4 AH] B A g B A 28 16 AU B B 43 B #k
KMMO8 4= % K 2H 51 53

L HR AR BRE EES HERY FHE

(RE] B SFBEREAL 168 (CAl6) B BBk KMMOS £ FFF, TR
BIERE, TE RITEE CAL651Y), IREUKE RNA, RT-PCR 3 F =4 H H 0 FF 3R 153551
H i Mega 4.1, RDP3 fISimPlot 3.5.1 SF 3T & E T, &R 48 KMMO8 &R R AR
BRIF SRR 7409 bp, RIS E 2193 MEAEBRB MW ERE A ; S HML CAI6 BEREHIRME R
T8 IR PR 43 1R 79.0% ~ 98.29F1194.5% ~ 99.3% , Hirp SZ-HK08-3 5 E FrAn Ak G 10 X B Fi s,
R RIRAE 4l 79.1% 0 94.8%; 11 5 BB i 8 71 BY(EVT1) RdEds BrCr RS 58 78.7%F0
89.0%. FER X B I, KMMOS 5 SZ-HK08-3 HA%H B 1 & FEBR [5) A 43 BN 97.0% ~ 99.0% F1
98.0% ~ 100.0% , [F}IR T 5 6 ; 55 G10 A B B AU ELRR R IR M: 40 51 4 74.2% ~ 86.9% 711 90.9% ~
97.0%;5 EVT1 BrCr &1 BR F B 5 B2 [F1VF 1 43 U E 65.0% ~ 84.99%F171.0% ~ 95.2%, HEALAHT
ZBLKMMOS /& T B 2 F A5 —4+ 3% . RDP3 #l SimPlot 3.5.1 %t 4347 & B Tainan-5079-98 /¥
SIRBMEHRFS , MKMMOS KA, £t KMMOS &k N BEEE,;CAl6 SEVTI ZEIESH
RELEH,

(X@iF] WMFESREFEAL IR 2REH; B0
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[Abstract] Objective To describe the genetic characterization of complete genome from a
human coxsackievirus A16 (CA16) strain KMMO8, isolated in Yunnan, China, in 2008. Methods
By using RT-PCR, the seven fragments contained about 1000 nucleotides in the complete genome
were sequenced. The sequences were aligned with other enterovirus sequences downloaded from
GenBank using Mega 4.1, RDP3 and SimPlot 3.5.1 software. Results As in other human
enterovirus, its genome was 7409 nucleotides in length, encoding for 2193 amino acids. KMMOS8
strain was closely related to other reference strains of B genotype. In the complete genome, the
homology of nucleotide and amino acid amoeng the eleven CA16 isolated strains were 79.0%-98.2%
and 94.5%-99.3% , respectively. The rates of homology were 79.1% and 94.8% when comparing with
that of G10 strains and 78.7% and 89.0% comparing with that of BrCr strains, respectively.
SZ-HKO08-3 strain had high homology when compared to other strains. In different segment of
genome, the rates of homology were 97.0%—-99.0% and 98.09%-100.0% when compared with that of
SZ-HKO08-3 strains, respectively. The rates of homology were 74.2%-86.9% and 90.9%-97.0% when
compared with that of G10 strains, respectively and were 65.09%~84.9% and 71.09%-95.2% when
compared with that of BrCr strains. Data from Phylogenetic analysis showed that KMMOS8 belong to
genotype B. The putative recombinant Tainan-5079-98 was detected positive with RDP3 and SimPlot
3.5.1. Conclusion KMMO8 strains isolated in Yunnan in 2008 belonged to B genotype of
coxsackivirus A16. The possible occurrence of inter-typic recombination would involve EV71 and
CAl6.
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FaiEwaEE 71 B(EVTL) R 522795 2 A £ 16 A
(CA16)F i R E BRI, (H 5 & YL AR s
PR e 5 H AR RS | IR A DR IX 51, 8% i
S AR R AR B G, i TIrSUR RN, %
AR, Wi, X CA16-4 5 5 () & #0143
P, BRI T — 2B 3R E CA6 B2 H5 i LA K
HF R R B TR e R LI E R

HRERE

L AR RO E 4 B PR - R AR AR B 2008 4F
BTILEERTF E RERHE,-70 CTHR1F. XA
HAFEFR Y, B ERRA 1 g, iTA 5 ml 0.01 mol/L
PBS (pH 7.4) i ii & & , 3000 r/min, B5.0> 30 min,
0.45 pl IEAFBR AT U8 , Befh B K AL BUF B2 K Vero
L, 20 T % 3% 2% 15 WHO 73 5 7 180 35 1 AR 4%
VB, F 37 CHEF,EFB N 10% /M i & 1Y
MEM, WE4HMIR57E (CPE) , IR T CPE, B1& 31t
JG i CPE H B, #I S BA¥: . # Axygen Body
Fluid Viral DNA/RNA Miniprep Kit #2151 B $2 BUi%
FFRNA, H60 pl CRNABGEH A KEE, 57
F-80 C,

2. RT-PCR: 3k A} H 4 TaKaRa /2 & 4 7= #J One-
step RNA PCR Kit (AMV)iXF &, 437 B4 59
Hf:2 X reaction buffer 25 pl, RT-PCR MIX 1 pl,5|¥)
F 20 pmol/L, 5|# R 20 pmol/L, RNA 10 pl fii/K &
50 pl, BB 50 CREFH 40 min, 294 C
5 min,94 C 0.5 min, 52 C 0.5 min,72 C 1 min,
30 NMEH ;72 CHEH 10 min, BRI B8 5 pl, H
1.0%E ek R UK, R4 Marker {37 & X4 189 F BE AT
ko FIRIHSHE R3], FEARHE shzh00-1 (3
RS AY790926) %5141 (% 1),

£1 CAl6eLREFAY MM TS Y

519 IS ~3") firs
Cal6lF TTAAAACAGCCTGTGGGTTGTTC 1~23
Cal61R  CAAGATTTAGTGTCTAGCGTG 1164 ~ 1144
Cal62F GAAGCAGCTAACATAGTTATAGCCT 1031 ~ 1055
Cal62R  ACATGAATGTCACCTCCAATG 2075 ~ 2055
Cal63F AGGTACTACACCCAGTGGTCAG 2030 ~ 2051
Cal63R  GCAAGGTGCCGATTCACTACCCT 3399 ~ 3377
Cal64F TAGCATTAGGACAGTAGGGACC 3139 ~3159
Cal64dR  GAGGCAGCAGACTGTTCAAGAT 4284 ~ 4263
Cal6SF  GCAAAAGGGCTTGAGTGGAT 4121 ~ 4140
Cal65R  TCCACATTGGTCGGTGTTTCT 5220 ~ 5200
Cal66F AGTGTAGATAGCGAGGAGGTTC 5144 ~ 5165
Cal66R  CCTCCAGGTATTCAGTGCCATA 6263 ~ 6242
Cal67F CCAAGTATGTGGGAAACACC 6117 ~ 6136
Cal67R  TGCTATTCTGGTTATAAC 7410 ~ 7392

3. JFF0IE AR 3T - 91 B B9 PCR 724
A AE 5T =1 A W AR R B a4k A e 50 5 (4
AFRAT 3R ), HoAth CA16 B9 F5F1 VP1 JF
%1 A NCBI 3% X %3 FE (GenBank) F #:(5£2) ,38
it Mega 4.1 8 4F 000 P 85 R AT AT AL B . 3%
RDP3 B4 AR UL A H51R B (<30 851, R H
“internal and external references” ) #& i H 5 2H S {4,
IR & 7 8% (RDP . Bootscan, GENECONV
MaxChi . Chimaera . SiScan #13Seq) , HAL S & & &
SRR, W RS ERE R, W TE A TS
Bifitk, AFMAEREALE W 7 H
T A 3R A AN T AR A
T, ERDP3K{MAHLL, SimPlot 3.5.1 84 FER
ETHUERERTEHLEE, FEMTRHERE
i BRI, (B A X R 7 R EEAS HE RS
I FM, Lt — Ak A U R RHE 4 R
o EEAMRAY,

s R

1. JR #4758 F PCR 75 ik EL 3% M 2008 4E 15 B
PRA (S48 %58 2 CAL6 1 104 TF 2 R BB A AOAR
A 5> BIFERD Vero UM , 355 A BS 21 1 #RFHME 45
Y, 2 KMMO8, FE it g, -7 F-70 C.

2. RT-PCR =¥ 8 S M5 R R 05 | P51
— B RT-PCR, P2 L5 pl 1%BE RS BE I kS
KNG —3 K85 H R R R A Bl
F H TBUT I BFER —ERF S . SR 5 CAle
FRIERE G10 73 IR K 79.1%

3. KMMO8 4= 4 7 51 I & K 53 07« 285 )
FF JEBIBHERN 7, 3548 KMMOS (1) 23 R 2H A% 1
FRIFFIHE B 7409 bp, HoH 5 i 3R 4wAS X (5 UTR)
1 745 bp, R EEF A IS X 2K 6582 MR,
WD 21BN EEMBBRENEZREN ;3 MIEmB
XA %K 83 bp. KMMOS8 HE K 4 4 iS5 &
PIERRRERE . MR 3T ML, 55 SZ-HK08-3 £ 2 ]
TR, BN HE DR 20 9 A% 1 R F 4R L R W) VR M 40 1
98.2% F1 99.3% ; 5 CA16 H: fi ¥k FY18. human
enterovirus A F1[E Brbr R G1O R BR A KB [F)
B 2 B 79.0% ~79.1% F1 94.5% ~94.8% ; 5
shzh00-1,GZ08 , shzh05-1, SZ-HK08-7 , Tainan-5079-
98 Al XM-CA16-3560 FA % BR Fn & 2R [R] Y 1 405
1 91.7% ~ 93.8%7198.1% ~ 99.0%; 1 15 EV71 A5
Bk BrCr HUEL, 1 BR AR S8R (R 20 51 R 78.7%
M 89.0%. F3FM 12 BRAZFF BR P51 (8] 84k 43 A P
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$222-
*2 AR ANEZRTIHER
St SREM VPL 3 g

BrCr U22521  U22521  U22521 %EH 1970
G10 U05876  U05876  U05876 7% 1994
FY18 EU812514 EU812514 EU812514 HE%H 2008
human enterovirus A NC001612 NC001612 NC001612 %% 1994
GZ08 FJ198212 FJ198212 FJ198212 HEI™ZH 2008
shzh00-1 AY790926 AY790926 AY790926 HEI &K 2000
shzh05-1 EU262658 EU262658 EU262658 FE)" 7R 2005
SZ-HK08-3 GQ279368 GQ279368 GQ279368 HHE/J %R 2008
SZ-HK08-7 GQ279371 HQ269389 HQ269389 HES 7R 2008
Tainan-5079-98 AF177911 AF177911 AF177911 $HEEE 1998
XM-CA16-3560 HQ269389 HQ269389 HQ269389 H[E#wzE 2006
99.132.2264 - GU142869 - WAFIT 1999
05.194.4135 - FI868280 - WRFIE 2005
UM17115-MAL-00 - AM292484 - =P kA 2000
Ts1-2000-THA-00 - AM292477 - #H 2000
1931-Yamagata-2010 - AB634452 - H4 2010
1173- Yamagata-2010 - AB634434 - HA 2010
Siriraj07-TH-02 - GQ184132 - HEEE 2002
QHO558T-QH-CHN-2008 - GQ429276 - o EFH 2008
QHO557T-QH-CHN-2008 - GQ429275 - b EHEE 2008
GS0430F-GS-CHN-2008 - GQ429263 - A EH R 2008
GS0429V-GS-CHN-2008 - GQ429262 - o B H N 2008
NMO0710-NM-CHN-2007 - GQ429241 - thERZEE 2007
TC-21F-SD-CHN-2007 . GQ429229 - HEILR 2007
TC-11F-SD-CHN-2007 - GQ429227 - pEIILER 2007
BJ03-ZDP - AY821798 - HEDE R 2003
1018T-VNM-05 - AM292441 - FAEd] 2005
5338-SA-03 - AM292443 - VhFERTRIE 2003

1 B BrCr LIS B K EVT1 4, AN CAL6
£3 KMMOS B 5HAth CA16 2 BBk H R (3L ER) R R e

PrIESE L EE S (£ 4) . CA16 KMMOS 1)
B R4 P35 B 4838 & GenBank, 2 [F B0
25 HQ423141,

4. KMMOS8 £% [X B # 7 B8 K g i B
i % 5 O ML . % KMMOS 5
GenBank H'fii & CA16 £ 3L K4 751 1) %
X Byl te g, Rl s 2688 EV 71 [ Brn
¥k BrCr 1 4 2 B8, & 1 KMMO8 5 SZ-
HKO08-3 %% [X Bt % H R I & B iR [m] PR At
¥ & &, 4 3 A 97.0% ~99.0%
98.0% ~ 100.0% , F 1 3 4~ X 35 VP1 VP4,
3B 5 SZ-HKO08-3 iy & # 2 [5) V8 ¥ h
100.0% (3 3) ; 55 shzh00-1.,GZ08 . shzh05-1
SZ-HK08-7 ., Tainan-5079-98 Fl XM-CA16-
3560 4% X B A% H R A 2 B R (] P O
S8 5L 90.0% 1 97.0% ; 55 FY 18, human
enterovirus A Hl E Prr Rk G10 25 X Be iz
H R A 2 B R R U5 43 BIK T 82.0% 0
97.0% ; KMMO8 5 BrCr #J 3’ UTR X [A] &
P4 95.1% , HoAth X 35 ¥ & BR R IR 5
BrCr 7£ 65.0% ~ 84.9% 2 [A] , 5 BrCr & X
HE AR E RN 71.0% ~952%
KMMO08 5 EV71 BrCr ¥k AE 4544 8 H (4%
H R [F U5 ¥ & T 805 T FY 18, human
enterovirus A Fl[E FRtr Rk G10, 45 &
EUMIE T3 3 Bk

- 5' 3

&2/ 2R UTR VP1 VP2 VP3 VP4 2A 2B 2C ' 3A 3B 3C 3D UTR

BrCr 787 g4, 650 71.8 71.4 72.0 80.7 83.2 85.0 84.9 81.8 83.2 832 ooy
(89.0) “(71.0)  (852) (83.9) (783) (94.0) (92.9) (96.6) (953) (90.9) (95.1) (952) :

G10 791 ooy 768 71.3 78.6 82.1 80.7 76.8 80.9 80.3 74.2 74.5 777 ¢4
(94.8) 7 923)  (94.8) (94.6) (100.0) (96.0) (949) (97.6) (93.0) (90.9) (95.1) (93.7) :

FY18 790 oo, 764 71.3 78.6 82.1 80.7 76.8 80.9 80.3 742 74.3 777 g4
(94.5) 7 (90.9) (94.8) (942) (100.0) (96.0) (94.9) (97.6) (93.0) (90.9) (945 (93.7) :

human enterovirus A 79,1 69 168 713 78.6 82.1 80.7 76.8 80.9 803 742 74.5 777 ¢4
(94.8) 7 923)  (948) (94.6) (100.0) (96.0) (94.9) (97.6) (93.0) (90.9) (951) (93.7) :

GZ08 925 4o 928 90.4 92.1 94.2 92.4 94.9 93.8 93.8 83.3 92.0 923 ooy
(98.8) 7 (100.0)  (99.2) (99.6) (98.6) (98.7) (97.0) (98.8) (95.3) (100.0) (97.8) (98.7) :

shzh00-1 Bl geo 939 91.8 93.0 93.2 92.7 943 93.5 93.4 87.9 92.9 9.6 oo,
98.1) 997y (98.4) (99.6) (100.0) (97.3) (98.0) (99.1) (953) (100.0) (98.4) - (95.9) :

shzh05-1 923 g 929 90.7 92.3 92.3 91.3 93.9 91.5 91.5 90.9 90.3 929 g4
(98.6) 2 (100.0) (98.8) (98.8) (98.6) (97.3) (97.0) (98.8) (953) (100.0) (984) (98.7) ’

SZ-HKO08-3 982 4o 990 97.7 98.8 97.6 97.8 97.0 98.6 98.8 97.0 97.6 979  geg
(99.3) < (100.0) (992) (99.6) (100.0) (98.7) (98.0) (99.4) (97.7) (100.0) (99.5) (99.8) :

SZ-HK08-7 923 oo, 932 922 91.6 937 913 93.3 91.9 89.6 86.4 91.1 9L6 oo
(98.7) 7 (100.0) (98.8) (99.6) (100.0) (98.0) (97.0) (99.) (942) (100.0) (97.8) (98.1) :

Tainan-5079-98 938 o, 952 924. 936 93.2 93.6 93.6 93.6 93.4 89.4 93.3 940 oo
(99.0) < 99.7)  (984) (99.6) (100.0) (98.0) (98.0) (99.4) (953) (100.0) (984) (99.4) :

XM-CA16-3560 917 ooy 926 91.4 92.0 93.2 91.1 92.3 92.1 89.2 86.4 91.1 913 g
(98.7) Y997y (992)  (99.6) (100.0) (97.3) (99.0) (99.1) (94.2) (100.0) (98.4) (98.1) :

W B A R (R R RV (%); VP ~ VP4 REEHIX , 2A ~ 3D HIESHIX
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Fa  12RTHIZ A BB BT (RE R IR
a4y 1 2 3 4 5 6 7 8 9 10 11 12
1 (BrCr) 0.01 0.06 0.06 0.04 0.05 0.05 0.04 0.04 0.04 0.04 0.04
2(G10) 0.21 0.00 0.00 0.05 0.05 0.05 0.05 0.05 0.04 0.05 0.05
3 (human enterovirus A)  0.21 0.00 0.00 0.05 0.05 0.05 0.05 0.05 0.04 0.05 0.05
4 (FY18) 0.21 0.00 0.00 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
5 (XM-CA16-3560) 0.17 0.17 0.17 0.17 0.01 0.01 0.01 0.01 0.01 0.01 0.01
6 (GZ08) 0.17 0.17 0.17 0.17 0.04 0.01 0.01 0.01 0.01 0.01 0.01
7 (KMMO08) 0.17 0.17 0.17 0.17 0.06 0.05 0.01 0.01 0.01 0.01 0.01
8 (shzh00-1) 0.17 0.17 0.17 0.17 0.04 0.03 0.05 0.01 0.01 0.01 O.OAI
9 (shzh05-1) 0.17 0.17 0.17 0.17 0.04 0.04 0.05 0.03 0.01 0.01 0.01
10 (SZ-HK08-3) 0.17 0.16 0.16 0.17 0.06 0.05 0.01 0.05 0.05 0.01 0.01
11 (SZ-HK08-7) 0.17 0.17 0.17 0.17 0.01 0.04 0.05 0.04 0.04 0.06 0.01
12 (Tainan-5079-98) 0.17 0.17 0.17 0.17 0.04 0.03 0.04 0.02 0.03 0.04 0.04
5. BRI - U Mega 4.1 Fft5F KMMOS SoKMMO8 CHN-2008
1 GenBank "1 11 #k CA16 LA J2 1 Bk EV71 #5 4k s o S0429V-GS-CHN-2008
BrCr, & H Neighbor-joining 75 5543 B 5 T4 £ K 4H 511931 Yomeate 2010
FIVPLFSIHATR R LT, SR 55T VPLAI Sirie 07-TE07 CHIN 2002
23 R 2 17 B3 47 1 e 28 35841 43 A7 45 SR AR A0 T 132 7264 AUS1999
KMMO8 45 shzh00-1. GZ08.. shzh05-1 . SZ-HK08-3 . TS 2000 THALOD. B
. 23 GZ08 CHN-2008
SZ-HK08-7 ., Tainan-5079-98 Fl XM-CA16-3560 ff) 2t — ai05.1 CHN-2005
RBOR, )8 T b LA —A 43 3% ; 5 FY18 . human f B LSyt gt ar o
enterovirus A H1 G10ABXT BT , ¥4 5 75 — AN HEX 3~ Q%‘f,‘é’sé?a%}*éi‘}fiﬁ‘&?
43 35 Xt F BrCr MBI, /5 —4 32 (B 1.2) s M A 2305200 G
B 2 SR AT ., 7 [6) 5% o R 6 3 R R R4 10 4 SELXM-CAL6.3560 CIIN2006
BB CALG R THALM b 1— 1473, D46 O G0 bteos
BT 741 43 B Bk 5338-SA-03 #4 5B — A HH X Pk 37 Y ‘Wﬁﬁ% AFinland-1994
S33 . BLTTIA N KMMOS J& F B 2 &, K [l & o5 CIRAT
REWX DB RFEG LRI RNER, B B2 CA16 VP11 BRFEHIHFh Rt b A0
b, BT 2B H F 5 &) Bootstrap {H ¥ K T 67% , i ‘
BT VPIERE —EET 60%. XBFRET2REH b I
FEFIR R AT BB, [FIR 3 F 3D 2 fs_smlrm;‘?é“:‘:s‘é’;n“
N 100 ~XM-CA16-3560 CHN-2006
G FF ZBEAL 70T 0L, BrCr 5 CA16 1) B 3L [H %1 & To0L $Z-HK08-7 CHN
FHACH 11— K420 255, T A 2 T
AFH—ASL5 T (E3) . B BrCr 5 CA16 #9 B 010 Finland- 1994
HEFTTE 3D R b 926 R L A SR, "o Vi ctervirs A Pt 1994

65 GZ08 CHN-2008
84 shzh05-1 CHN
shzh00-1 CHN
050 Tainan-5076-98 CHN
10 XM-CA16-3560 CHN-2006
1001 82-HK08-7 CHN
$Z-HK08-3 CHN
100l —KMM08 CHN

[FYIS CHN-2008
W‘Glo Finland 1994

79 'human enterovirus A Finland-1994
BrCr USA-1570 '

0.02

B1 CAl62RHEBE T RFLIIT

B3 CAl6 3DEHBFS Wb BRI

6. KMMO8 B 2H H-4-57#7 . | Ff RDP3 & 28 4% {4
f 11 Bk CAL6 F B 4 F1 BrCr bk #E 47 ALV, 45
# % B Bootscan . MaxChi , Chimaera. SiScan ] 3Seq
53 54 W H BrCr 1 Tainan-5079-98 13 51| 7E 3571 ~
7408 Z 18] (45 H X ) #7 7£ B 41 (Bootscan i , P=
8.45X10™) , 3£ A J¥ 51 & Tainan-50779-98 F1 G10;
MaxChi , Chimaera il 3Seq 14 il t Tainan-5079-98
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(3D™) XN EERIT R EEVII FEHEFEE, I
Chang 538 32 X1 A5 [F] 3 11 0 EVT LR B AR 10 551
SHT R ER, B FT5R I Val*, T 55 59 8 e [ i
FALF R B KM RNA /) RNA B4 B (3D™) 45
X ] ; Kung % ™1 & B 1 AR IR FE BURE R EVTL (1
3D™ | The' (A ZEMREE S BN . it rir k|
CA16 A Z:[H U BrCr#R7E 3D™ 14 Leu™' , HiAth 4
BIRRE N Val™' s BT A CA16 3D™ (045 264 4 Val, 1M
A5 KMMO8 73 B HE 2 A 1 BIAE IR B2 e 3 40
B, EFE AN ELA /05,

% F HAET GenBank | CA16 B bk 25 H F 5 ¥
B AR RS HIX B 1 bk CAL6 23N )5
FIBEAT 04T , AFT AR R B0% 1138 Z ] $8 2 H:
HERAMZER, FH I RXF CAL6 MM T /4551
J2 B B P 37 B9 A 43 # L 7R B TS [R) b X i s
1T LB 50T, X3 B CA L6 FE 3R E AR IR AT &
HENM#LEAEER L.

8 £ x W
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