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Establishment of RT-qPCR detection method and molecular
epidemiological investigation of Enterovirus G (EV-G) in
Sichuan province

XIAO Dai*!', ZHANG Luwen™, LI Shigian', YU Enbo', CAO Sanjie"?, HUANG Xiaobo '

1 Research Center for Swine Disease, College of Veterinary Medicine, Sichuan Agricultural University, Chengdu
611130, Sichuan, China

2 Sichuan Science-Observation Experimental Station of Veterinary Drugs and Veterinary Diagnostic Technology,
Ministry of Agriculture, Chengdu 611130, Sichuan, China

Abstract: [Background] Enterovirus G (EV-G), commonly existing in pigs, can cause skin injury,
muscle paralysis, pneumonia, fever, diarrhea and asymptomatic infection of pigs. [Objective] To
establish a real-time quantitative polymerase chain reaction (RT-qPCR) for EV-G detection and carry
out molecular epidemiological investigation in Sichuan province. [Methods] On the basis of primer
design referring to the EV-G 5'UTR gene, SYBR Green I RT-qPCR (RT-qPCR for short) detecting all
genotypes of EV-G was established and its sensitivity, specificity and repeatability were evaluated.
Epidemic investigation of EV-G in Sichuan province was made with the established PCR method.
[Results] The results showed that the C; value of the RT-qPCR had a good linear relationship with the
standard sample template in the concentration range of 1.89x10°—1.89x10% copies/uL. In the specificity test,
nine other swine viruses (PDCoV, PEDV, TGEV, JEV, PSV, PPV, PCV, PRV and PRRSV) could not be
detected with the method. The minimum detection limitation was 1.89x10' copies/uL, and the intra-assay
and inter-assay coefficients of variation were lower than 1% and 2%, respectively. A total of 431
samples with diarrhea in Sichuan province were detected by RT-qPCR, and the total positive rate of
EV-G was 31.1%, indicating the virus was widespread in Sichuan province. Nine EV-G positive samples
from Sichuan province were randomly selected to amplify VPI gene for sequencing analysis. It was
found that the prevalent genotypes of EV-G in Sichuan province were G1, G3, G4, and G9, but EV-GI
was the dominant genotype. [Conclusion] In this study, a RT-qPCR method for detecting EV-G
genotypes is established, and the epidemic status of EV-G in Sichuan province is preliminarily mastered,

which lays a foundation for further research on the virus.

Keywords: Enterovirus G (EV-G); RT-qPCR; establishment; epidemiology; investigation

%% G (Enterovirus G, EV-G)&—FF  Fl3'UTR, H " 3'UTR Ml S'UTR A ~F . EV-G
WL A TE R R, B T/ RNA SR Al s BRI . ISR TR L B4R
(Picornaviridae) /% i % 7 J& (Enterovirus), RJE R B BEIHREAR G, A7 ORI,
PERL Y BB IE 4SS RNA 8, KM LR BRI A 43k AR HRGE ) — g IR TS £, Rl i R A=
G1-G20, W RNAKEL R 7.5kb, 45 41 EV-G Fitk, RIZWET RS R E W
f4% S'UTR . 25 1(VP4, VP2, VP3| VPI),  BEBIRCT. 1983 4F, EV-G 783 [ Bl o ik 4™,
M E (A, 2B, 2C, 3A, 3B, 3C", 3D KJE3EME ., #im ., HA, #E., PE, EES
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ZAEFIAMEL ", EV-G & ERH A
BRZER, (A AYES A, R W oR 28
73 NS EV-G KR 71.2% (52/73)1);
MW 102 Mk EV-G KL H R E IR 90%
(92/102)*; FEHEA 6 PRI FEF EV-G K
YeRIE 2%-82%2 [0, E N EF EV-G HIHF
FEARE D, Yang Z5PI%F 20082009 4F 22 A
IR 447 @R AT T EV-G
K, RIBHYER N 8.3%; MBAZE KM
P A6 1X 20172018 4E3k 222 Gy RIE TS
FE&L, G5 SRR, BFEA EV-G FHEE N 6.76%,
WHBAER R 16.98%; 2020 4, ZE2e3t!™
R YLV 43 O3 f7H5 308, 25 51 5 (i BE b i EV-G
FRYE, FRPEREH 11.6%.

EV-G BUA R 7 i AR50 5 00 25 450
Wil PCR., »¢)6iE & PCR (real-time quantitative
PCR, RT-qPCR)FI%JE K20 Fp 461022 2
Sy E BRI R B, RIS T IR RA ;%
i PCR 7 MU A SRR 22, 1 HOR RE X 7%
PEAT R RGN 5 222 3 DRI AL 0 e %o (o 14 % SR
B, MrAE B Bt; RT-qPCR A HLERMER 8. Pk
LA A, B 2 T st
EV-G 5'UTR 7E /R [a) 3 R A b s i , 2 Arid
fI9¢ 6 RE it PCR 513, {5 H Fi i 6%
FiZ X 3 RT-qPCR K Jr vk 1) R Ge i o
AW ET EV-G #Y 5'UTR R FE51), #dsra]
[E B A EV-G ZFf & K AY () RT-qPCR Kl J5
e, FEN TR 2013-2021 4E P41 3t X 5% 3%
REIEHE S, DA AL 48 DU 132098 35 19 4 T
e

1 #R5h%E

1.1 ##
L1.1 BH5HER
EV-G . % 18 /R ¥ 5 R 7 B (porcine

deltacoronavirus, PDCoV)., &A1 IE 15K 75
(porcine epidemic diarrhea virus, PEDV), &4tk
B W & J% 5 (transmissible gastroenteritis virus,
TGEV). HZA Ik %99 %F (Japanese encephalitis
virus, JEV) . ¥ 5=l % #5 8 (porcine sapelovirus,
PSV)FISE 4l /)N 7 (porcine parvovirus, PPV)H
DU AR R 22 48 i 53 v O 3 B FIORAE 5 J (B
1 B (porcine circovirus, PCV). FEINAE R
J5 B¢ (pseudorabies virus, PRV). J&Z5H 5 FEIg
ZE A IR B (porcine reproductive and respiratory
syndrome virus, PRRSV)H% R H A 3L % £f
125 ImRFEA AR H 2013-2021 480 1] 1 XOR 1
IR TE SRR
112 EEG EFERMNEE

RNA $#B0LR &, A TAY TREE)K
WABRA A R & . pMDI19-T 2k,
FAY TRORE)ARA ] ; Omega JiThi 2 B
WAlG, M Y TRARA T ; 2xRapid
Tag Master Mix HI ChamQ Universal SYBR
qPCR Master Mix, 50 MERE A VIR PR
A3 KWHFI DHSo Bz 54000, Jbant il
FEBEARARAE . S Ttk LB [ {4s:
FrH(g/L): BUEM 15.0, BiEE K 10.0, Bk
FHE) 5.0, FALEN 100, DR HEFHERAWE N
100 pg/mL. #GE R PCR AL, Z [RIZKiA KR
NI
1.2 7%
1.2.1 SI¥IRITS5E K

4 GenBank A7) EV-G 5'UTR &[N ¥
51| (% 3+ 5% MT274668 .LC549657 .HQ702854 .
JN807387 #11 JQ818253), i MEGA X %41
Cluster W #1725 51 LT, £HXF EV-G 252 A
RUBERR I ORI XS TR S 5 ) (EV-G-F -
5'-GCCATAGGACGCCATTTCA-3"; EV-G-R:
5'-AAGTAGTCGGTTCCGCCACA-3"), HHJFE
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KN 161 bp, 519 A= T A9 TRE (i)
A B F A
1.2.2  PAMBRNARE RS &

FHl TRIzol 32X EV-G (1) RNA Ff %
ST cDNA #if, PCR ¥4 H i A B, PCR
JCWAK & (15 pLl): 2xRapid Tag Master Mix
7.5uL, k. FIEEZIY(10 pmol/L)% 0.5 pL,
cDNA #iti 1 pL, ddH,0 5.5 puL. PCR JZ)w &%
. 95°C3 min; 95°C 155, 58°C 155, 72 °C
15s, 340 MEFR; 72 °C 5 min; 4 °C {£4%.
25 2% NEEE I HL Uk %508 I , s F pMD19-T
A 4 Bkl pEV-G-5'UTR, FHELE
KIWGAF I DHSa &40 fd, WA &H
100 pg/mL ZEPUER) LB B AR RS 55 5600 1k , Hk
B P o 3 T VR I B o B EUR S A 1 o
R, 0 R EAE S B AR A A
1.2.3 RT-qPCR & N &1L

DAAE S 4 A b o SR A AR, R AR R
20 pL, TESUNAR R INAG Y, A
Iy 0.1, 0.2, 0.3, 0.4 F10.5 umol/L; ¥
1 1h 2k R ik b Ze kAT 5 | vk FE DL AR B 3%k
ARG IR 2R 43 LA 52, 54, 56, 58 F1 60 °C
AR SR EE SR AT JOs, ARAR S B, e
1 2 e FE O AR R 5 A
1.2.4 #tRERMZREN

R 78 B B o SR o B 3 AT A5 4 DL
1.89x10'" copies/uL, VAFRUEFCR MM, #EFT
10 £ 485 LR B, SR FH S A S AR R RN S5 3
HR A I A5 (4 A v JSORL I 5 T C B AR X I 6 R 4
il bm v 2k .

1.2.5 REMIKE

FEBRUE S R 10 R A LA RIS, IR 2
3L EV-G RT-qPCR J5 i T4 o [k FH -8
PCR #xill, & FIPEXTAR, XFHi@ PCR A
RT-qPCR AJAGIN (Y B IR L, LA PR 5 Rk

1.2.6 fF&FMIXIE

W UE#E ST ) RT-qPCR A 4F S, (i AR
[7i] 1) S AR 32 R 54, [R]EEASIU EV-G .PDCoV .
PEDV. TGEV. JEV. PSV., PCV., PPV, PRV
1 PRRSV, & XA
1.2.7 EEMRE

DLFE DLEC R 1.89x10°—1.89x107 copies/uL
(R o SRR R B, ) B A B R, A
FEAREAE 3K, HHE CAEMCEIE . bRuEZEF
SRR, A ANERRR; UL
1.89x10°-1.89x107 copies/uL 14475 1 Ji by 55
M, [RIBFBEEBATEXT G, FEAFEMER 3 K,
TEAS TR TA] B A il kA7 3 e &35, 44 G
EL -5 AR AR S R/ 8k, s Al &
R, BUEZ ik E R M
1.2.8 M)I#X EV-G BSRITHRFIAEREHK
VP1 F5 53 4h

WA PO 1 B2 i [X. 20132021 4FJE TE 5 Rt
I RFEAS 431 4y, FHEEST () RT-qPCR J5 ik ik
PR, et Rz 2R, 4R U)X EV-G
FRGLEBL . N EV-G FHTEREASBENLIMEL 9 173,
2 I8 Van Dung 25PI 5 138 13 #5¢ RT-PCR 7
G AR DY vPpL SRR E
pMDI19-T ZZARM 7, X%} EV-G #E475603E 3
MEGA X 34X} 9 #k EV-G 19 vP1 JER 47 &
Gi KRB N7, 81 EVOLVIEW 7EE W3l %f 22 55
REWHATEMN, FIKPUN X EV-G 1 E%
MATEERE
%1 EV-G X RT-PCR 3|#F5IER"

Table 1 EV-G nested RT-PCR primer sequence
information™

Gk B Fe 31

Primer name  Sequence (5'—3’)

VP1 Outer-F  TCTTCCCAYTCDASRTTBTCCCA

VP1 Outer-R ~ GCTGGKTATRTKACYGGDTGGTWYC
VP1 Inner-F TGGCWGCACARCCNAAYTTYTC

VPI1 Inner-R ~ GGGTKGCAAGRKGYCTRTTCA
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2 BEREAW

PR BRRLARE G B Hl 8 45 SR

P EV-G 1Y cDNA Atk , § 35 161 bp
m H R B (B 1), 8 B R B R pMD19-T
AR RS A ok pEV-G-5'UTR,, i# 3 ]
JP o i, BE AT Sk EV-G S'UTR R B,
F W H 4 Fiki pEV-G-5'UTR MRl , alfE
R BEAE R bR o 5 o 28 R A e BE TR A
pEV-G-5'UTR ¥}y 59.12 ng/uL, #NECH
1.89x10" copies/pL.

2.1

bp

2 000

1000
750
500

250
100

&1 EV-G5'UTRERERIPCRY 1 M. DL2000

DNA Marker; 1: FHPERERD; 20 BPEXT I
Figure 1 PCR amplification of EV-G 5'UTR gene.

M: DL2000 DNA Marker; 1: EV-G positive sample;
2: Negative control.

5.000 |
4.000 -
3.000 +
2.000 -

1.000 +
0.000 19:000

Fluorescence

2.2 RT-qPCR RN &ZHMUER

AL AT IR A I EE Dy 0.5 pmol/L,
AR JOREE R 58 °Co F KR (20 uL):
2xCham Q Universal SYBR qPCR Master Mix
10 uL, b, FIESIH4 0.5 uL, FrifE kiR
1 uL, KK 8 uL; 48 544 : 95 °C 30 55 95 °C
55, 58 °C 30s, W5k, Jk40 MEH; 14
filt £k 95°C 10s, 65°C60s, 97°C 15,
2.3 FrAERhZk

Wi bR v L BRI BEAT 10 545 HUR B, vEBU%
DB 1.89%10°—1.89x10% copies/uL 15k N
Bt AT Y1 (K 2), Zehlbrieti 2. iZbr e
LY R E=1.96, R*=0.996, #}% H-3.428,
O 37.06, 159 F) bR M Bh & B R
y=—3.428x+37.06 (& 3). K fif i 2R 2 —
TC R, FIVETCY 1, RISk =1k

R 47 (E 4).
24 RYMIRIEER

W br e S OB 10 5 Ry LR BE, HUEE DL 3K
7 1.89%x10'-1.89x10% copies/pL 1Y 5 ki by 15 b
AT ROt E Y, SR ER, BIEN
1.89%10" copies/uL i}, 1% RT-qPCR J7 LTS BEAS:
ME)ZEMEE 5). SRMHEE PCR AR INE] 1)
KPR A 1.89x10% copies/uL (& 6), ZJNE
O PCR R 10 £

8

0.00 4.00 8.00 12.00

2 EV-G RT-qPCR # 18k
Pk

Figure 2
1.89x10%-1.89x107 copies/uL; 8: Negative control.

16.00 20.00 24.00 28.00 32.00 36.00 40.00

Cycle

1-7: pEV-G-5'UTR ORI 4359 1.89x10°—1.89x10 copies/uL; 8: [

Amplification curve of EV-G RT-qPCR. 1-7: pEV-G-5'UTR plasmid concentrations were
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30.000 -
25.000 1=-3.428x+37.06
& 20.000 | R=0.996
15.000 |
10000 C 1 1 1 1 1 1 T J
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

Log quantity

3 EV-G RT-qPCR #r/EfZk
Figure 3 Standard curve of EV-G RT-qPCR.

0.016
0.012 7

0.008

—dF/dT

:

0.004 - Y \
e — A e =
1 1 1 | 1 | | 1 | L ]

0.000
66.00 69.00 72.00 75.00 78.00 81.00 84.00 87.00 90.00 93.00  96.00
Temperature (°C)

4 EV-G RT-qPCR {5f#ph%k
Figure 4 Melting curve of EV-G RT-qPCR.

6.000 , ——
3
§ 4.000 -
§ 1 2 3 4 5 6 7 8
S 2.000 -
2 9
0.000 0.000 o o &
0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00

Cycle

El5 EV-GRT-gPCR REMIRIE  1-8: pEV-G-5'UTR Bk 51k 1.89x10°1.89x10" copies/uL; 9: Ff
PEXT IR

Figure 5 Sensitivity test of EV-G RT-qPCR. 1-8: pEV-G-5'UTR plasmid concentrations were
1.89x10°—1.89x10" copies/uL; 9: Negative control.

25 HFRMREER 26 EEMRAEER
TE A 7 ¥ W FE S AR I 5, PDCoV Ve EFE LK 1.89x10°—1.89x107 copies/uL

PEDV. TGEV. JEV., PSV. PCV. PPV, PRV  HYHR#E TR N AR 2> S EAT 3 R A 521,

1 PRRSV BRI BLAVEY 1S, X EV-G FAIYERT R4 CETHEARMEZE B 7 R, 4R ER,
kBRI ZR (& 7)), IERTZO R AN EE IR AT REAE 0.06%-0.15% 2 [7]
PER AT (K 2), A E G528 7 R EE 0.30%-1.29%
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Z (K 3), Rz ket iss . BEE LY.
27 WX EV-G IS FRITHRFIAE
ER
2.7.1 PUJIHEX¥ERE EV-G RREIF RS+
FH#37  RT-qPCR m{ﬂlu& =] O )1 b X
20132021 4E 1 431 (R IETEFERFIN RAE A, 2551
TR 134 (3RE 5L 5L EV-G B, BHMER A 31.1%.
BRI T AR EV-G Ab, HAAS T BHMEAS R
1E 12.5%-75.0%22 [8] (£ 4). 2013-2021 4 EV-G
K HRAE 16.7%—42.9%2 18] (K 8).
2.7.2 W)IH#X EV-G ¥ VvPI 5453
ik o Oy PHVEREAS, ¥ 38 VPl FEIH I %4
pMDI19-T AWM, IEI K EV-G. # 9 tk
EV-G ) VPI AL H A 457E)Y GenBank
rh HAR [F SE B EV-G 1Y VPL AT R 58
BoMr, KBHEFFH 5¥E EV-G1 BZKLER

bp M 1

2 3 45 6 7 8 9

2000

1000
750

500

250
100

6 PCRIQNEHFERRHMIRASE 1-8: pEV-G-
5'UTR JSokik 435059 1.89x10°~1.89x10" copies/uL;
9. BHM:XTHE

Figure 6 Electrophoresis analysis of sensitivity of

PCR for detecting the target gene. 1-8:
AN Py /4 4
3, 2 BRRIHET BEV-G4 43, LA 2 #Rar pEV-G-5'UTR  plasmid  concentrations were
)& F EV-G3 fil EV-G9 £ [HAY(E 9), 1.89x10%-1.89x10" copies/uL; 9: Negative control.
g 3.603
=
5
3 2402}
(=]
=
Fo1.201 1 - -4
. 5-11
0.000 &M

0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00

Cycle
EV-G; 2—4: PRRSV. PEDV fi PDCoV; 5-11:

36.00 40.00

7 EV-G RT-qPCR #5MiRE 1.
JEV. PPV. PRV. PCV. PSV FlHEXT IR

Figure 7 Specificity of EV-G RT-qPCR. 1: EV-G; 2—4: PRRSV, PEDV and PDCoV; 5—11: TGEV, JEV, PPV,
PRV, PCV, PSV and negative control.

*x2 HANEEHER

TGEV,

Table 2 Intra-assay duplicate results

R CfH PrifE2E A8 5 AL

Concentration of template (copies/pL) C; value Standard deviation Coefticient of variation (%)
1 2 3

1.89x10° 20.81 20.80 20.78 0.01 0.06

1.89x10° 17.38 1737 1743  0.03 0.15

1.89x10’ 13.55 13.58 13.57 0.01 0.09
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x3 HEEESER
Table 3 Inter-assay duplicate results
Bl e 5 CfH FrifE2E 5 RE
Concentration of template (copies/puL) C, value Standard deviation Coefficient of variation (%)
1 2 3
1.89x10° 20.80  20.24 20.24 0.01 1.29
1.89%10° 17.39  17.26  17.65 0.03 0.93
1.89x107 13.57 13.53  13.63 0.0l 0.30
x4 MITEMX EV-G BERES TR

Table 4 Statistical tables of EV-G infection in
different areas of Sichuan province

M X FEAKL  BHMEREA%L  PRTER
Area Samples  Positive Positive
samples rate (%)

N#S Chengdu 136 28 20.6
43 FH Mianyang 123 44 35.8
‘HEE Yibin 46 20 43.5
HEZ: Ya’an 3 42.9
J"Jt Guangyuan 5 3 60.0
0 Deyang 32 4 12.5
£ /f Bazhong 12 4 333
& Dazhou 7 1 14.3
J& 111 Meishan 14 6 429
R4 Aba 15 7 46.7
4 7t Nanchong 9 2 22.2
K1l Leshan 14 7 50.0
%7 Suining 2 0 0.0
Vi Luzhou 4 3 75.0
245 16 Panzhihua 5 2 40.0
ST Total 431 134 31.1

S 0T 1842 23/54

;’ 25 (42.9%) 33/83 (42.6%)

_g 40 | (40.0%) (39.8%)

3

g 21

% 30T o 250 (25 0%

% 20 (113/309/0)(12271/0)

L

s

E 10}

E

6 A\ % S N
SIS R AR

IR R
NN
NN N

AN MO S N S SN

8 U)Il& 2013-2021 £F EV-G [HMEE
Figure 8 EV-G positive rate in Sichuan province
from 2013 to 2021.

3 wE&#

AR, MR GRIRESGRE AR, RE
SR S U B I R AR B 22 20, IR IR 2 T
WO ME LRI . EV-G J&—F i UL 5 1 18 5 S
T, FERE A I A Rk T 28 A D 392005 g
[l & B EV-G 8 5 H Al 8 1R A ik e,
EV-G 5[ EBRIGIRIER 2/ 24, 5HMZ
Pl A AR L Ak, 3 LN R 1 2R 457 40
D] IHb, ok 200 3 37— Fh i R B A 1 SE e = s W
Wi MiE S TFIZWHE AN L E, RT-qPCR T8
IR TR IR . b AN RYE EV-G
3D MRS XIS, #3517 EV-G
RT-qPCR #5751, EV-G HIZ78 5 ey S R4S
AR E] 22 AR OR, AU RTIR EV-G i
P2 Hext, &3 3'UTR &Ry, HiRE
5'UTR N, HF 3'UTR ZHmFdmE, W
PEAHGE RS STUTR SER ) i B 8 e BEisE T
RT-qPCR 5|4, A3 T4 EV-G Z2 R JE R A
AWFFEE B RT-qgPCR 25 R0, Fokifk B A
1.89x10°—1.89x10° copies/uL B}, %7 B4 1%L
K E=1.96, HFEZRE R=0.996; Wifiihsk ho:
BRI, RUPZONETCAER Y1 AUk
¥ PDCoV , PEDV ., TGEV, JEV, PSV . PCV
PPV, PRV Fl PRRSV #Mig ¥y HEAE, 2B AR
S, NEELRXRN ; AR E R
RT-qPCR 53l PCR ek, HAGI T FRAT A
1.89x10' uL, H i@ PCR RAL 10 f5; HNEE
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0.1
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EV-G/pig/VN/2012/G9 (KJ156438.1)
% EV-G CHN-SCMY2014 (OM959356)

100

EV-G/sus scrofa/GER/2015/G9 (MF113353.1)

EV-G/sus scrofa/ GER/2013/G9 (MF113351.1)

98
—{100

% EV-G CHN-SCDY2018 (OM959355)
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Figure 9 Phylogenetic analysis of VPI gene nucleotide sequence of nine EV-G strains. The number in the
brackets of each strain is the GenBank accession number; The number on the branch node represents the
reliability of the branch; The scale bars indicate nucleotide substitutions at each site.
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DU M X SETT AR A T EV-G I AH G HGE ,
AHIFFE I FHEE 7 5 RT-qPCR J5 ¥ %67 70 ) 135543 Hb
X 2013-2021 411 431 (3G G REARSE TR
W, giit EV-G ¥R, IR EV-G 72013
O3 DX LA ARV A AT 0L, E— 2
FKE EV-G WA A A OCE M . 1)1 X
EV-G BBHMEZ N 31.1% (134/431), 5 EMN T H
R HAHIX. EV-G WATIEMAHLL, PR
1o NHBICRIES (8] 5341 R B, EV-G #a H 28 22 5)1]
AK, KW EV-G 7E 01| b DO b O R GeIE
e ELA A K

VP1 HJE BV-G M FEEHWEAZ—,
TS WU BRI VP L PR s py a2
B R 1) £ ZLH 43 BV-G (3£ R R4y
B BRI LS T VP IR 7 51 22 BT
HEGAr R 4320 20 FhAE A . ASBF SR PRt SR A
T ARG . 5 AARFEHLIXE 9 iR EV-G
FHMEREAS, P33 vP1 IR, WHE RS
REHAAR, G5REHELPE 5 # EV-G RKE
F EV-G1 433, %754 EV-G CHN-SCGY2015
(OM959350), EV-G CHN-SCYB2016 (OM959352).
EV-G CHN-SCYB2017 (OM959351) . EV-G
CHN-SCMY2017 (OM959353) il EV-G CHN-
SCMY2021-2 (OM959354), 41 UE R U 1] b [X.
FERATHIEN A EV-GL, A, BIFELE
EV-G3. EV-G4 fll EV-G9 ZFhJE[H A, 15k
A At 5 R R g A A D) 5 S 8 6T B P e PR A
AFEATMF 8. HAG, EXT EV-G Mk
TSV D, DUAE SCHR R 8 Y 56 R R A5 B — |
f145 EV-G12"2+21 EV-G2I'8, H EV-G1 &£,
AR ABESE HP EV-G1 o DU )19 2 B4 T R A
PRubZ b a2 Z AL R, X R EV-G

7K [ 3 B A e 2 L R ARG 1 BIR . BV-G (1)
HE R AY AT I DU AE 22 [ 5 R0 b X 34 i
A 1 — DA 58 R BHTE EV-G K b EV-G1 #%
AT, HkIE EV-Ge'Y; mifEE, EV-G9 1E
PUAS H R A T BB B KO R BT
i8R EV-G3 S EEFRATHEER; B A
EV-G W H ZHM R 2, KL A4
5 G1, G2. G3. G4, G6. G8., G9, G10, Gl1,
G12, Gl14, G17 ZW EV-G i Ay 5 Bk b 3 3k 1
R —FR e, 2R R B m ST AN T
M & A AR Y, HARRE N 5 R )Tz R TE,
EV-G TEREHESM 4 A4 a7 R AR
AT

Zi bR, AR EN TR EV-G M8
F RT-qPCR J7 ik, VA7 5 8 £ &/ )l
2013-2021 4F EV-G SRR 31.1%, VPI
JEHN 5 BRI AAAEZFD EV-G Y[R Y
{HAE I AL BEV-Gl,
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