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Genetic Analysis of the VP1 Region of Human Enterovirus 71 Strains Isolated in Kunming, China, During 2009. Chen Junyin,Pan Yue,
Li Hua et al. Institute of Medical Biology, Peking Union Medical College, Chinese Academy of Medical Science,Yunnan Key Laboratory of
Vaccine Research & Development on Severe Infectious Disease, Yunnan 650118 ,China

Abstract Objective To analyze genetic characterization of the VP1 genes of enterovirus 71 isolated in Kunming, China in 2009.
Methods Six enterovirus 71 strains were isolates in Kunming, China in 2009. By using RT - PCR, the VPlgene fragments contained
891 nucleotides in all strains were sequenced. The sequences were aligned with other enterovirus 71 sequences downloaded from GenBank
using Mega4. 1 software. Results Six isolated strains were closely related to other reference strains of subgroup C4. In VP1 gene, the ho-
mology of nucleotide and amino acid among the six isolated strains were 95.4% - 97.9% and 97.3% - 99.7% , respectively, and
92.6% -99.4% and 87.7% -100% of homology when compared with that of strains isolated from the subgroups C1,C2,C3 and C5, re-
spectively. SHZH98 strain had less homology when compared to other strains of subgroup C4. The six strains had homology of 92. 6% -

98.5% and 97.0% —-99.7% compared to that of other subgroups on nucleotide and amino acid, respectively. Conclusion Six strains i-

solated in Kunming in 2009 were belonged to subgroup C4 of enterovirus and 71. VP1 gene was more conservative.

Key words Enterovirus 71; Subgroup C4 ; VPI gene
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1Ak DA : VERO 418 8 by i ] 12 25 B 2 i P 2 7
)2 5T T G 08 2 AR A7 DT 2 A8 5 @ bR A ok UL 34 36 4 b A
FRA RS TS & A 0 K T2 U SR, — 20°C 14447 ; ®RNA
HE IR 7 & : Axygen Body Fluid viral DNA/RNA Miniprep Kit.
lot;: KC50090501 — B - G; @RT - PCR Kit: TAKARA One step
RT - PCR Kit VER. 2203. lot;BK1101,
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2.7 (1) IR TR0 B8 5 5 R A R SRk S M AR
A 1g, A 5Sml 0.01M PBS(pH7.4) %1 E W ,3000r/min, &
> 30min, I 0. 451 8 45 bR 1 v, HE R K R BUE )2
Vero 4l , 4 It 3% 5% " b & WHO 43 85 Ji7 18955 3 MR A, T
3TCHEFR ERFRWAN & 10% /NAF 1L (1 MEM 082955 345 75 41
JiL I i 2 i s A2 4% B (CPE) IR TG CPE, B 1% 3 ;3 U5
CPE 8L, ) R B o 5 3 4k 2 4% Vero 411 Mo %5 35 19 58 2 1.
(2) 9% B I B #% I” Axygen Body Fluid viral DNA/RNA Mini-
prep Kit 2070 & UL W 45 48 1, B4 25 B8 Oy - Je BOKE 200 T
A 200l V- L G 0P, % Smin J5 00 75p] V - N Z iR
%],12000 x g B0 Smin; K5, W EE 5 300l 5 P9 (1% oK
ZHR)IRA, IF IR & W A 48,6000 x g B0 1min; 4}
S 500uIW 1 Fl 800 wIW2 2% iy 4 % , 12000 x g B .0> 1min,
i M S0l TE S5, 3F I AFLE - 70°C, (3) 5l ¥ikit:51¥
ZMM &% 3CHk (2], IF R 36 FY23 (EU8I2515) ¥ it T .
EV713F; 5" — TGTTYACTGGATCCTTCATGGC - 3’ (2070 ~
2091); EV713R: 5' - GCCAGCRTAATTTGGRTTGGCT - 3’
(3282 ~3261) ; EV714F ;5" = TRCCATTCATGTCACCTGCGA -
37(3012 ~3032) ;EV714R ;5 - TACGACACATTCCCAAACAT -
37(4320 ~4301), (4)PT - PCR: % | TaKaRa 7\ &l 2 7= [
One —step RNA PCR kit (AMV) g7 & . R 5% 14 :50C 30
min, 25 5% 95°C 2min J5 94°C 50s, 50°C 50s,72°C 1. 5min, fff
B35 K, 72°C HE i Tmin, SR 5 % A 4°C, WY 19 Spl, H
1. 0% Byt BE W5 fo Uk , AR 45 Marker £ B X 97 3% v BCifE 47 800
(5) 7500 5 FOECHR 73 47 97 34 BRPE 9 PCR ™= 9 th AE 5t = 1
AW EARA BR 2w BEAT Al AL AT FI I e . HAl A ¢ EVTL 1Y
VPL J7 51 A NCBT {14 4 K $04f8 7 ( GenBank) 1T #%, if i Mega
4.1 X I 45 B AT A0 B 5 A, St F 8 a0 T : BrCr:
AB204853; BrCr - TR: AB204852; J115 - MAL - 01:
DQ341360;804 — NO — 03 DQ452074; IM - AUS - 12 - 00:
DQ341361 ; Tainan — 4643 — 98 ; AF304458 ; Tainan — 4746 — 98 ;
AF304459 ; Tainan — 5746 — 98. AF304457; 03 — KOR - 00:
DQ341356;06 — KOR —00:DQ341355 ; Fuyang. Anhui. P. R. C -

17.08 - 3. EU703813; F1 — CHN - 00: AB115490; SHZH9S .
AF302996; SHZHO03: AY465356; 1431 - 07.
AB433881;1571 — Yamagata — 07 ; AB433883 ; AnHui — HeFei.
EU697903 ;2007 - 07364 . EU527983; NTU1482 - TW - 06.
DQ846662; 258 — Bulgaria75: AB059814; Nagoga — Japan73.
ABO059813; 7968 — PA - 87:. AF009524; 8102 - WA - 87:
AF009526 ;NOH0037 - SIN - 08 FJ461788; SB11977 - SAR -
03:AY905549;17M — AUS -5 -99. AF376094; MY1049 - SAR
-97.DQ341368 ;2120 — SIN - 01: AF376112;SB1647 - SAR -
00: AF376065 .
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2.RT - PCR F= ¥ #fi & Wy . R RS
f— 253 RT - PCR, HU 5l RT - PCR 724, 1% 35l
BB LUK, RN I it —FE . B34 i R S
R F B R, 45 50 5 AR EVTL B VPL FE 51 6] 96 3k
95% ., I Fk 15 3L P % B 5. HQ199874 . HQ199875 |
JF505389  JF505390 JF505391 1 JF505392,

3. BERRURN R Gk AL o B o EVTL G5 B Rk 57
VP1 %R 5 GenBank th 28 #k Y VP1 £ Mega4. 1
30T, R F K EVTL 5 H Al C JEPIAL C1.C2.C3
1 C5 9 VPL By [RI IR 87.9% ~89.1% Tl 5 C4 %t
PRI 764 g [ Y5 76k 92. 6% ~98. 5% , 5 SHZH98 (1) [] Vi
PEFAR N 92. 6% AR 6 A543 15 Bk Z 18] 1) [R] 51 A
95.4% ~97.9% . 5 HAbKEH AW [ IR K 82.7% ~
84.6% ., Ji4b , NF 1 WA FH s AW Btk 5 C4 5
BRIALE EVT1 BR800, 15 HoAth B R ALK

£1 SEHSEMFREERSE K VP ZE A M 25 5 94 (distances&Std. Err)

B LR 7 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
KM9 -09 C4 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02
KMI11 -09 C4 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02
KM16 -09 C4 0.05 0.06 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02
KM23 -09 C4 0.05 0.06 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02
KM186 - 09 C4 0.04 0.05 0.04 0.05 0.00 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02
KMM -09 C4 0.05 0.06 0.05 0.06 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02
SHZH98 C4 0.08 0.09 0.08 0.08 0.08 0.10 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02
1M/AUS/12/00 Cl 0.12 00.13 0.13 0.13 0.11 0.12 0.12 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02
Tainan/4643/98 Cc2 0.12 0.14 0.13 0.12 0.12 0.13 0.11 0.10 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02
03/KOR/00 C3 0.12 0.13 0.13 0.12 0.13 0.14 0.11 0.10 0.09 0.01 0.02 0.02 0.02 0.02 0.02 0.02
2007/07364 C5 0.13 0.15 0.14 0.13 0.13 0.15 0.13 0.11 0.11 0.12 0.02 0.02 0.02 0.02 0.02 0.02
258/Bulgaria/75 Bl 0.19 0.20 0.19 0.19 0.19 0.20 0.22 0.22 0.23 0.21 0.21 0.01 0.01 0.01 0.02 0.02
7968/PA/87 B2 0.17 0.18 0.18 0.18 0.017 0.19 0.21 0.20 0.21 0.21 0.22 0.06 0.01 0.01 0.01 0.02
17M/AUS/5/99 B3 0.18 0.19 0.18 0.18 0.17 0.19 0.22 0.21 0.22 0.22 0.20 0.09 0.08 0.01 0.01 0.02
2120/SIN/01 B4 0.20 0.20 0.19 0.20 0.18 0.20 0.22 0.21 0.22 0.20 0.21 0.11 0.09 0.06 0.01 0.02
NUHO0037/SIN/08 B5 0.21 0.21 0.20 0.20 0.18 0.20 0.22 0.21 0.21 0.21 0.20 0.13 0.12 0.10 0.09 0.02

BrCr A 0.19 0.20 0.21 0.21 0.19 0.20 0.21 0.20 0.19 0.22 0.22 0.23 0.21 0.21 0.22 0.22
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E1 EMEVIIEESEK VP1 ERFHAR

4. FHRRIFI LR 2o Z B (%R 2) Wk E
AT EVTL 5 HAh C JE A C1.C2,C3 f1 C5 )
VP1 W& LR 0 R IR 98.3% ~99. 1% ,1ii 5 C4
S A R A R 97.0% ~99.7% , 5 SHZHIS (1]
PR F AN 97. 0% A IR 6 A~ 43 85 #k 2 [A] [6] 5 1
H97.3% ~99. T% . 5 H Ath B P AY (Y [6] W5 1 Ny
96.0% ~97.6% |

i it

TEAMFFE 38 0 B Wb X ) EV7L VP B K]

AT R B, B4 B bR B T CANE Y, R k3 Ath B

F2 KM9-09 5EK VP EEZEFBRINEEREFELR

L3 3 [N B (%) BHERR (% )
KM11 -09 Cc4 97.9 98.3
KM16 -09 c4 95.4 98.7
KM23 -09 C4 95.4 99.0
KM186 - 09 C4 96.5 99.7
KMM -09 c4 95.4 97.3
SHZH98 Cc4 92.6 97.0
IM/AUS/12/00 Cl1 89.1 99.3
Tainan/4643/98 C2 89.1 98.3
03/KOR/00 C3 89.1 98.7
2007/07364 c5 87.9 98.7
258/Bulgaria Bl 84.4 96.0
7968/PA/87 B2 85.3 97.6
17M/AUS/5/99 B3 84.6 97.3
2120/SIN/01 B4 83.5 97.6
NOUHO0037/SIN/08 B5 82.7 97.6
BrCr A 84.4 97.0

R B A7 A, R Bf &2 BT A EVTL &4 B 0k 7 51 LA
N5 H A C4 5 DN B 2 () 47 A 22 5, 1 H Bl % B R) Y
W EVIL RAET —ERENES,

A EVTL 2 B2 BB A EVT1 A7 i 2
TFEzZ—. BETENCAH 3 ZIFIh 526 In AR5 i
JEE VA 1 928 TP - R TR 12 E T R A ) 1) O i TR
%, Oberste % 5T KW EVT1 B9 VP1 15 g5 i v
R Bt R g o R - % U0 A O, AR B VPL KT 51 il A7
Gy PG5 L5 b R0 4 25 R — SO, 5 i v
HH G 5 At 45 48 2 11 G T DX/, VP B R
i 15 AR E R, T B E R R PR M. Foo
ST 1 EVT7141 K (5865/SIN/00009) |y VP1 &
B A K SP55 (163 ~ 177) i1 SP70 (208 ~222) fig
g1 T BT EVTL [ rho RS, 1 55 — & Ly SP2 ik
(145 ~159) e85 S5 th R 4 09 T 40 B 14 58 F2 107 i1 240
ML o AN EVTIVPL S 2 53 A 0 45 2R ok &, BR
SHZH98 7 220 Ab iy L A8 g% F, LA J 258 — Bulgaria75
(B1),2120 - SIN - 01 (B4) ,7968 — PA - 87 (B2) fI
17M - AUS =5 —99( B3) ¥ 7E & 252 164 g D 45 Wy
E &b HAS MR — 2, im0 H C 5 PR R S0 56 R [ U5
H97.3% ~99. 3% , 5 H b K ALY [F] IR N
96.0% ~97.6% . XLl C FHFAIYE VP1 & &z -
By X S5 LT IR 4 e A — 3

EVT71 fE2 RNA Ji 8, HA B IR 1 A8 5k
1.35 x 10 > fii S48, B 1969 4 4 B 5] 45 — fk
EV71 DIk, EVT1 248438 A,B,C 3 AL, H B A1
C W14y 51 4%k B1 ~B5 F1 C1 ~C5 WA, 54,
FORT YR B 2 @R, [ & 98 K AT ik [ L H
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B & 48 5 2 F MAPLC3 £ i 5t 45
ABEERERTFHBEPRHOERIE

oW 8 EF BHME IAT K% R R

M E BB B AERER TR T 41 (hBMMSCs) Bt i 455 B Mok -FRY &Mk, ik A X 2k 8Gy MR SF A8 37 1Y
hBMMSCs , 57 ] S % 3¢ — B 45 B 4E S (RT — PCR) B AR A WEAR OG5 (R B AR G ZR 11 1 42 8% 3 (microtubule — associated protein
1 light chain 3,MAPLC3) iy mRNA %Kik, %R IEW X4+ MAPLC3 BARK K, M 8CyX LM A5 2h HRBW BT (P <
0.05), #ik hBMMSCs i 55 R 8 A 75 F EAY 35 1L

XEEW A AEBERER T AmE MAPLC3

Expression of Autophagy — related Gene MAPLC3 in Human Mesenchymal Stem Cells with Irradiation Injury.
Yaozhu et al. The Second Clinical Medical College of Lanzhow University , Gansu 730000, China

Chen Zhe ,Bai Hai,Pan

Abstract Objective Cultured

hBMMSCs were irradiated with 8 Gy X — rays in this study. The mRNA expression of MAPLC3 in hBMMSCs was analyzed by RT — PCR at

To investigate the chang of autophagy level in hBMMSCs after irradiation injury. Methods
2h after irradiation. Results The mRNA expression of MAPLC3 in irradiation exposed group was significantly higher than that in normal
control group( P <0.05). Conclusion Autophagy could be activated in hBMMSCs exposed to irradiation.

Key words Irradiation injury; Human mesenchymal stem cells ; Autophagy; MAPLC3
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