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MM RRXFTREETIEREERANEELERELTRE L9 M., HiHEREBRHEF VP6 £ F 4. RT-PCR £ | %
RAEORLER, FHEHELEHT MALOL AHHFTRRFEN 2B, RT- PCRAEFEY ¥ VP6 2L H Mo 4f 7 0 7 # %
TR EHR AR ELERFELAAN ;3 — F AL RT-PCRY MR FEN I AEESF E.Z£% T E RotaC V2.0 xf
Whr 2 RHFTPELN., Mega MM HARBEAFHI TR EHE NN, BHR RREFLALHEARAE 69 B, HHEE
H21.63%, R A BEHEBE N HARRKREE. TEREZEG VPT fo VP4 B EA Kb GOP[8]A , b3 #ihmE 7B T4
Wa # & 4, £ HA H % % G9-P[8]-11-R1-C1-MI1-A1-NI-T1-E1-H1, 8 # & # £ Wa-like ty £ H & & B & DS-1-like t§ NSP4
h B2 REAMAM, £ HA KLY GO-P[8]-11-R1-C1-M1-A1-N1-T1-E2-H1, #&i® GIP[8]1& A # k% &F F % & 2019—
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Genetic characteristics of human rotavirus with the G9P[ 8 | genotype
in Part Area of Hubei Province from 2019 to 2020
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Abstract: Human rotavirus group A was detected, isolated and identified, and the genetic evolutionary relationships among
its gene fragments were studied. A total of 319 diarrhea-related samples from hospitals in Wuhan and Xiangyang., Hubei prov-
ince, were collected from 2019 to 2020. Specific primers for the rotavirus VP6 gene were designed. and rotavirus infection was
detected with RT-PCR. The positive samples were inoculated into MA104 cells for rotavirus isolation. The virus was identified
through amplification of the VP6 gene and specific indirect immunofluorescence. Then 11 rotavirus gene fragments were ampli-
fied by RT-PCR, and the sequencing results were typed with Rota C v2.0. The whole genome sequence was analyzed in mega
software. A total of 69 samples were found to be positive for rotavirus, and the positivity rate was 21.63%. Eleven human rota-
virus strains were successfully isolated. The main capsid protein VP7 and VP4 genotypes of all strains were G9P[8]. Three ro-
tavirus strains were wa like strains, and the genotype constellation was G9-P[8]-11-R1-C1-M1-A1-N1-T1-E1-H1. Among the
wa like genotypes, eight strains had the E2 genotype characteristic for NSP4 of DS-1-like strains. The genotype constellation
was G9-P[8]-11- R1-C1-M1-A1-N1-T1-E2-H1. G9P[8] hu-

oo R A R AL A L 4 % & T A A % B (No.2662019YJ005) Fr [# % man rotavirus strains remained dominant in some areas of

AR P2 kAR K R (No.CARS-35) B 4 ¥ i Hubei province from 2019 to 2020, and the NSP4 gene of the
A 7L 7 H, Email: jiangyb@ mail. hzau.edu.cn; epidemic strains was of the E2 genotype. The results lay a
ORCID: 0000-0002-1205-7149 foundation for further study of the characteristics of rotavirus
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B B (Rotavirus, RV ARS8 5 % LI JL
MBI 2% B R, W] DURG S A4 R
WG Z RGBT S, B RIETE R — R EE A
AR R AR LB AR B A0 SR 5 A BN XY, a)
B2 FEOTHEMBK A GIRIET- M s S Wy eIk
WS RIS AR R B AT R RS, &
A MIE RV B4 AL e Z R aE A i 2L 3l
YA il

RV J& T M B 900% B8 Bl (Reoviridae) F 58 IR R
)8 (Rotavirus) , i 48 VP6 HEHMPL R Z R, Al 4>
J9 AR L Al 48 AVBL.C.D.E.F.G.H #I
L AT REIEAT 56 10 i I, Hoh, A BEARAR 22 (RVAD
ST N B 2 Fh dh i 2 R TS ) 3T R A

RV FE 40 4 B B9 4% RNA (double-stran-
ded RNA, dsRNA) I 11 A>3 A F B 4 Wi, L 45 6
Fh&5# E H (VP1-VP4,VP6 F1 VP7) Fil 6 Ffi AR 4544
MBI (NSPI-NSP6) ., BRES 11 MR Bt 2 M EH
5T (NSP5 Fil NSP6) 4k, Hox B A7 v Be ¥ gt 1 A4~
FEM . INBAKFTEN VP4 R VPT 1695 15 & il A
PR s h B AR LA S A R
A, H7E 52 40 0 W B R A . RV B AR A
fitg Y]] VP4 FH 8 VPS5 R VP8 i T » 5 20 fifd 5
MR AZ ARG G AT o A A AR I
HEAANEIT . AR RV 8% [ 3L B R B 3 2 5
X Cuntranslated regions, UTR) & & {57, £ & 5
R R S NS 7/

BRWFESXEZEASRE T —MET 114
RV A K4 R B b g 5 X% 1 7R e 50 TR) 51 i A
R E 5> BT R RN 8 0 K % . GxPLx]Ix
Rx-Cx-Mx-Ax-Nx-Tx-Ex-Hx,x f8FEiZm4% F RV
T AH N B FE AR, XN VP7-VP4-VP6-VP1-VP2-
VP3-NSP1-NSP2-NSP3-NSP4-NSP5/6 #J i Jto!,
Z4 Rk E N AEmMB Y b e s RVA 270 27
Flr G.37 F P16 F 1.9 A R.9 F C.8 Ft M. 16 Fif
A9 Bl NL12 Ff T.15 A0 E A0 11 Fp H 3% R ALY,
NECIRWE B30 F 2 3 MR A bk . 1) 2K
Wa Bk 747 bk, 38 B % 11-R1-C1-M1-A1-N1-T1-
E1-H1,VP7 il VP4 S A4 A GIP[8].G3P
[8].GAP[8]H GOPL8];2) 2K DS-1 #RUAT #k . Jk
%y G2-P[4]-12-R2-C2-M2-A2-N2-T2-E2-H2; 3)
2 AU-1 BRWAT PR, R B G3-P[9 J-13-R3-C3-

M3-A3-N3-T3-E3-H3™,

AR X R T A R 25 AT 0 1y 2 A F
EI NI L7/ R R N A DR PSR E A 2 el ST TN
B I FR M, U RV R R AL 5%, sh i TR 48
ARG B 0] B P AL G Y N AR IESE T 2019 —
2020 4[], e B2 150 AU 355 2 s DXV 8 N A 26 4 A 5%
FEfh TFR RV ARG K L T2 %) 43 15 4 () ) i
114 BE A 7 50 B DU, 43 A L 11 A JE R B iy
PRI 78, ) 5 5 TN R B ) AR A, 0 0 L 4% R TR B
s AL A OC &, DU 75 i1 Jb b X RVA 5 BRI
I PR G b Hogst i A8 A5 B . itk — 2512 W f By 4%
A0 W 75 R B A

1 #MRl5 A%
1.1 IGERH B 2019— 2020 4578 Wb 45 i 1T i
FE PR RGN FE RS, 40 B RIS )L E
FE L 256 63 TS i AR 63 £, 3k 319 17,
1.2 RF R4 Trizol, F 5% 550 & o0 LR B
AN TP s K AT T DHS o JESZ 25 40 i i AR 52
56 % il & PR AF 5 7 K i v B 44K pEASY-blunt It H
b 2R G HEARARA A T4 40 . ANTPs,
Loading Buffer, DNA Marker, % 7 K W 2 &
pMD18-T Il [ %= A4 T8 (R A BRA w5 B b iR
SRR R 1 OXOID A R 5 Q5 5 i 2L B I
[ ok 55 A3 A 4 ) (NEB) 72 s KOD-Plus-Neo
R AR Y ) AR A R A 2 X
Taq Plus Master Mix [i§ 5 md 50 v 4E B8 AR R A
PR 2wl ™ i s P EF Bl B (biowest agarose) 4 F
GENE TECH 2\ w5 BB 4 8 5 n] ik 0] & L ook
AN & 3 T AL KAR AR R A

MEM #% 3% 2 | 6 4 3 A &% EDTA % i
HEPES, J§i 25 M g M 9 55 % 2 W3t B GIBCO &
Al s MAT04 2 i1 5 5 CCTCC 44 ff % .

40 % Z B R .0.1% Triton-X-100 ¥ 1
VPG A% 30 BA plE L2y (1) B 5 A7 BR 2 F (Sigma-
Aldrich) s 4+ IfL % 11 2 1 A 410 (BSA) I A db
BRI AE Y R BURIRE EE VP6 AR ) B
PR (2B4) W [ Santa Cruz 2 #A); Alexa Fluor
488 Hric L T P —HUR DAPI(4', 6'-diamidi-
no-2-Phenylindole) A 8 7 KA ¥y 3 AR WF 5 Fr 7= i o
1.3 #MOREMRI  BUIGRZEMERE S 0.2 g, M
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A 800 pL PBS ¥ W » il B 25 Y0 1 B W 47 i e
WL, %R G B 3 W R, A B L, 4 C
12 000 r/min & .0> 10 min, B 200 pL 3%, #
Trizol & I #1796 7 RNA HEHC HA4y By A —
80 C KA PR AF ¢ o AR HE SCRE 3 A8 W 2 W) B e i
T U B B R R AR T TR #E RNA 19 R
BEsk, B SPESI Y VP6-F Ml VP6-R(ILFE 1)
PREEORGEE I VP6 R )5 B S 0 B R R
PR, 8 Be R/ 1 356 bp, PCR &
R Z (25,0 pl) Hy:2 X Taq Master Mix 12.5 pL,
WY VP6-F 1 pL. T 514 VP6-R 1 pL.cD-
NA AR 1 pL. H, O i EL&AEF 25.0 pL. PCR X
BZEAE N 294 CAEPE 5 min J5HE AR, 75 3 250
H9:94 °C 15 5,49 °C 15 5,72 °C 1 min 25 s,35 MG
R,72 CHEM 10 min, PCR P#¥51E 0.8 % 0 Bl B
E RS T HL VKRS I 3 7 e B RN . B R FH 3
Wi DNA BB & 4l fk PCR §7 3 7= 9. ¢ 5
PE PCR 7 # 7=4) [B i o % 4 %)) pMD18-T 2 {4 1%
R A B AR A B B AT 50 E
1.4 BRI BRI K —80 “CURFERY MM
RESIY VSO T 0.22 e 8 T 8 L 0k 48 0 1 U
W S A S LW 10 pg/mL REH
fitf . 7 37 °C.5% CO, Br M PTG 1 h, AR5 BT
{18 B R TR

BUE K S0 B2 B MA-104 40 i, 35 W
PBSPEAIAE 3 W, MAME MR RKER. & T
37 °C.5% CO. ¥iFfih, & 0.5 h 2 R0 fE
HRRES) e O B B A0 B, 3 h e WA
BRI, ) PBS EAIM 3 . MA &AL WEN S
pg/mLE & (B B I 5 A MEM 4k £, T
37 °C 5% CO, K I8 46 h 8% 32 B, W58 4 il s 722
BN . FREETEMANIRSE 2R IS HEE T —80 °C,
Al 3 S .4 °C 12 000 r/min .0 10 min, W4 -
ORI 25 -7 T —80 CkA . HTFF—
WHERE . FHMERE R EE RS 10 /R,
1.5 RRME TR R R % 13
D7 AN E 15 4y B R . S IOk s R AT
RVA [ RPEEDCLEE . FELTRIT A K
BRI MATO4 20 i 45 Fp T 24 FLANM I F5 b b L F7 40
P AR 2 80 Yo 22 A B B BT B 7 R TR B R
KL, FRANM 80 Y0 IR AR Ja . W 77 1% 7% 3k, T
A ) PBS e 2 KRR 5 min, 4% 2 R EEE R
5 15 min 5 W7, B EDFH #0¥% 19 PBS 6k 3 Ik,
IR 5 min, F& 0.1% Triton-100 % PBS % ik %
fLALFE 15 min 5 W5, - H PV 19 PBS I 3E 3 1K,

5% BSA ZERE M 1 h, W% 1Y PBST #E 3 .
N BRI EE BT (2B4) , 37 °C FEJH 1 h, B 1Y PBS
BVE 3 R A EHURLZEOE ZHi (1 + 500 M B,
37 “CHEYER N 45 min, B 1 PBST EE¥E 3 W,
A DAPT Je 8 3%, & iR EEOCAEH] 7 min J5, B 1Y
PBST %% 3 ¥, B 5, F H 0% 19 PBS 3% 3 1K,
TEDSG WU T LB 45 2R,

1.6 L4l Ry FH &R E
DNA RABiE T PCR Y1,

KOD-Plus-Neo i () PCR #" 3 1& & (50 pL)
H:H,0 32 pl, 10 X PCR Buffer for KOD-Plus-
Neo 5 pLL.1X2 mmol/L dNTPs 5 uL..25 mmol/L
MgSO, 3 pL., E¥i#51# (10 pmol/L each) 1.5 pL, F
W54 (10 pmol/L each)1.5 L  AH R A AL (cDNA)
1 pL 1 KOD-Plus-Neo 1 pl., KOD-Plus-Neo f§ %
PCR ¥ #4277 K : 94 C AR 2 min J5 #F AME I
94 CABYE 15 s, B KRB & B 11 Tm {H
HesE B T TE] 30 s,68 °C FEAH, G GE A ] AR 4 H
BrR B 4T 45 MER

Q5 =R H DNA AW PCR ¥ 1 1A & (50
pl) 2h H,O 32 pl.,5 X ReactionBuffer 10 pl., 10
nmol/L dNTPs 1 pL. E¥F51 %) (10 umol/L each)
2.5 pL U FESI (10 pmol/L each) 2.5 pl. A0 W A
#(cDNA)1 pL F1 Q5 High-Fidelity DNA Poly-
merase 0.5 plL, Q5 B E DNA B 458A PCR Y-
HFLF R 98 C TSI 30 s JF i ADE R ;98 C A8 Pk
15 s, 3R A ARG 25 B |0 Tm {82 3R K
BFIE] 30 5,72 °C %A, JH HE fift fiof (] 4R 41 1 B A< Ji ke
JE S HEAT 35 NMER IR 72 CASEMR 5 min,

PCR =) 28 o Yk S 7, 1R 3% 2 317 oK ity 2%

& pEASY-blunt J5 #4175 R 7 . X444 19 & A
BOk SR E Y 8 /) AT I 50 E .
1.7 JEHFA LS 5050 H 4 DNAS-
TAR A9 9 Seqman 27 . 84 77 51 BF 422 56 %, ok
F BLAST HI{EZ /0% T B Rota C V2.0 #E47 £
S FRER LB T MEGA X B FF1) 41 4% 3 (Neigh-
bor-Joining, NDHM@EZGELEW., REKER %
A3 A AR SR B 3 4l BE % (Bootstrap) #E 4T [ 26 K
5, K B KA B 1000 IR,

2 # B

2.1 LA ML X RV AT HL ABFR T 2019
—2020 A3 [A], DT Ib 2 20T A3 B TR 4R MR TS
5 N R ZE B RE S 33 319 1. A\ EE R
JKFERETS . @k RT-PCR &, RV FE i B M 2L 69
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By, BB PEA 21,630, Hoh JLE 256 (47 60 fy
PR BHPESR 23,4400 WA 63 ke A 9 (0
PR BHPEA N 14,290 .

2.2 RV B 5%E  RT-PCR KISR0 25
PERY I R Z€ 8 A L 42 Fh T MA-104 40 s E 3547
RV 7y B2 6 UG A 11 4 YA W T iR
HH B 4 40 L AR (CPE) L # 25 1R 2 48 10 1R,
20 JH o 7 5 BAS E RS AR SR 48 h e B 2
A IEE MA-104 40 T8 253 B, A K R 4 (A
D) IR T i MA-104 41t H B V% L 4 4 L B I
SEPLGE Bl B A 0 2R A A B, P 1B, R A3
RFE a3 B35 28 11 Bk HRV 54k 23 0 4 24 R
RVA/Human/CHN/HB-1/2019, RVA/Human/
CHN/HB-18/2019, RVA/Human/CHN/HB-19/
2019, RVA/Human/CHN/HB-20/2019, RVA/
Human/CHN/HB-22/2019, RVA/Human/CHN/
HB-27/2019, RVA/Human/CHN/HB-28/2019,
RVA/Human/CHN/HB-33/2019. RVA/Human/
CHN/HB-43/2019, RVA/Human/CHN/HB-45/
2019 f1 RVA/Human/CHN/HB-109/2019,

X I PR BHPE B fh 7E MA104 40 g | A9 25 10 1R
9% 88 #E47 RT-PCR & W CIE1 B . M 45 2% &
Blast Hoxt, HIER 751 5 N8 RV (19 VP6 J¥ 51 10074
AR TR o BB A 3 B bR A S o B R 35

A

FIRYL )G 24 h; BIREEIRYLS 48 hy C. A5 40 0% I
B2 BRESHEERBELALLEE(400X)

Fig.2 Rotavirus identification by indirect immunofluorescence

A

=

2.3 EILHA A R A Hr X 11 B
HRV 43 3 0 dF 47 4 3% 241 9 3%, 047 5 510 52
fd ] DNAStar ) SeqMan BEHEE: 11 A5 H B
B4 BEI R 45 5 L3015 11 MR BRI A 11 4%
WEMARHEAT . A BN 11 AN EE A
B I E £ = GenBank,

FE5 43 485 9 8 7R . 3 Bk RVA/Human/CHN/

B

AL RBEREIE R 40X IR BB Y RV S W BOR 28 41 i
B 1 RV B MA104 40 A% 25 E (400 X )

Fig.1 Cytopathology effects of MA104 cells infected with
RV

MA-104 41 Ml 355 24 h 5 &3t [EE &b, B
H s DA K — B F s 6 P iR S OB AR F S L #E 2R
O W U T AT UL B 7 R e A ) IR S PR AR
WL . YL 24 h R IFOGIE 2A FR . IR
48 h G Mz i 2B iR, K 2B iE LB /R T
Bl 7 SR 1) 4 B B R S eSO e e, B 48 h B9 PE
JEHREE R T 24 h 9O, R RVA AT LLTE MA-
104 4 o fes s 78 . R 33 09 MA-104 4 g oK
LG9 (B 2C) A1 SR 2 9 S 45 R i — 20 A
B BKFIESE 23 B B9 1 O R R BE . JF Bl
Tk AN T J% G B ] B 4 Sk 2 5 28 W 40 15 A 0 R 75
TE MA-104 2 ffg v B A A b7 0 1 76 fg

HB-19/2019, RVA/Human/CHN/HB-20/2019 F
RVA/Human/CHN/HB-43/2019 4> & #k i J& T
X Wa tRF ARG B R, FEH A G9-P[8]-11-R1-
CI1-M1-A1-N1-T1-E1-H1,1fi 8 ¥k 7> & £k NSP4 %t
R 810 43 A1 U5 i ok 28 DS-1 b 3 B A 2 kL 0 He A
TBAIIR 2 Wa R H AL, FER A G9-P[8 -
11-R1-C1-M1-A1-N1-T1-E2-H1, 5% 43 8 7~ H
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BA Wa k5 DS-1 A2 XE 20 1Y kR
2.4 Koo IHE TR A
BLAST B %] 43 B AR & 7 91 L X 378 45 40 I 25 1k LA
K GenBank HAS [A] 135 & Hfv (9 48 3 B bk 43 0 i A7 35t
e FEA 5B

VP7 &K F K JE 1 061 bp, & (A k4 i X
(Coding sequence, CDS) K & 981 bp, 45 326 4~
IR, 11 MR E AR VPT B4 B ¥ 51 ¥ 4b T3
F A, A — S AHXE A0 ST 09 43 32 )3 50 2 A A% 1T g
FEN AL A T 98.7% ~99.6% . 5 R AR
RVA/Human-wt/CHN/L2448/2019/G9P[ 8% #
[ P Fe e o 4 FEE AL S AL A 99. 5306, 5 [
HAb iy G9 B RV # Ak 4b 76 A X AS [\] 1 32 4k 43 32
( 3A).

VP4 &K JFHIHKE 2 359 bp, CDS KB 2 337
bp, Hfi% 778 A~ FEWR , ¥ PL8 A, J¥ 41 Z B #% 1
R S AL R 99.7 % ~99.8% , 4% HE1L R B 43
BIRRAY VP4 BRH P AL TR 1T b JF H 5
PL8% RV FEMRAL T4 [A] 18 2 4k 43 3, 5 L

MG816527.1 Rotawirus A isolate human/SCE/CHN/2013/G9
'—MGmszs 1 Rotavirus A isolate human/SCB/CHN/2014/G9
MF580843 1 Human rotawrus A isolate Hu/JS2013

E MT710757.1 RVAHuman-wt/CHN/SX/2015/156/G9P8

A :VP7

KF673482 1 Human rotavirus A isolate BJ-Q794

MNST77084.1 Rotawrus A isolate RVA/Human-wURUS/Novosibirs /NS 17-A1235/2017/G9P8
MT710800.1 RVAHuman-wt/CHN/SX/2017/095/G9P8

LCATT377 1 Human rotavirus A Human-wt/JPN/Tokyo18-43/2018/G9P8-E2

LCAT7374.1 Human rotawrus A Human-wi/JPN/Tokyo18-40/2018/G9P8-E2

LC568867 1 Human rotavirus A strain RVAHuman-wt/JPN/NS 16-12/2016/G9P8

36 L LC568909 1 RVAHuman-w/JPNAW16-12/2016/G9P8

MN552103.1 Rotawrus A isolate RVA/Human-wt/RUS/Novosibirs kINS 17-A959/2017/GIP8
E MT107164 1 Human rotavirus A isolate RVAHuman-wt/CHNAZ1901/2019/G9P8
MN106115.1 Human rotavrus A isolate RVAHuman-wt/CHNL2448/2019/G9P8
L MT710808.1 RVA/Human-wt/CHN/SX/2018/331/G9P8
MT710763 1 Rotavirus A isolate RVA/Human-wt/CHN/SX/2016/079/G9P8
@ RVA/HUman/CHN/HB-43/2019
@ RVA/Human/CHN/HB-45/2019

L MT710824 1 RVA/Human w/CHN/SX/2019/339/G9P8
@ RVA/Human/CH\/HE-28/2019
@ RVAHUman/CHNHB-1/2019
@ RVAHuman/CHN/HB-18/2019
[ ] HNHB-19/2019
@ RVAHUman/CHN/HB-20/2019
@ RVAHuman/CHNHB-22/2019
@ RVAHuUman/CHNHB-27/2019
@ RVAHuman/CHN/HB-33/2019
@ RVA/Human/CHNHE-109/2019
KF614040 1 RVAPigwt/BEL/12R003/2012/G9
LC190491.1 RVAHuman-wt/THAKKL-11772014/GSP23
DQB873674.1 Human rotavirus A strain L163
AF281044 1 Human rotavirus isolate CIT-264RV
AB0S1777.1 Human rotawrus strain 608N
AYTO7787 1 Porcine rotawirus A strain CMP003
D38055.1 Human rotavirus strain Mc345
038053.1 Human rotawrus strain Mc323

AB176683 1 Porcine rotavirus strain’ JP35-7

0116671 Porome ks s okt
AB176680.1 Porcine rotavirus JP16-3
MT874991 1 Porcine rotavirus strain NJ2012

|m|AM51”9.1 Human rotawrus strain OM67
AJ491181 1 Human rotavirus strain OM46

o0l AF260959 1 Human rotawrus A strain 975237
L14072.1 Human rotawrus A strain: 116E
AB180969 1 Human rotavirus strain’ WIS 1
7551 — AB180970.1 Human rotavirus A strain. F45
AB045372 1 Human rotawirus strain'AU32

oo

AJE RVA/Human-wt/CHN/L2448/2019/G9P[ 8]
B R R) U1 A v s AU S 99.7 %6 (11 3B) .,

VP6 k2 FR e S A S LR L 7 A BE AR
PR AT, 11 R BB VP6 £ K ¥ 51
£ 1356 bp,CDS K 1 194 bp, 4% 397 >4 H 2,
Bk 11 R, AR pEAL R VP6 JE DB AE 11 TR
RV ##kz i, 5 WA RVA/Human-wt/CHN/
1.2448/2019/GIP[ 8 ] bk 2 & & &R e il . AH LT K
99. 85 % (K 30,

2.5 NSP4 E:H P o st kb br - wiAL i oy
Bridos, 3 PREC R #E bk 1 NSP4 KL oy E1 HE
B, 8 MRAS AR BE R 19 NSP4 B [H g E2 5P B (&
1), 8 BRFEIRAE Wa-like fJFE B A DS-1-like
1) NSP4 E2 P BURFE , & —Fh BA W 0 BE P 8 4]
FEAE A9 BT B S R AG BE 1 ik LU 3 T 72.7 6 (8/
11), B Z A9 3 bk O 0 R B 10 = N AT B 0K .
HE53%k B H A5 B Bk Tokyol8-38 [ VR M & &
99.73%, 5K 1.2448/2019 BRIFIVE T 99.33%

@ RVAHuman/CHN/HB-20/2019
@ RVAHuman/CHN/HB-43/2019
71 @ RVAHuman/CHN/HB-109/2019
MN106122 1 RVA/Human-w/CHN/L2448/2019/G9P8
[WINIZI 1 RVA/Human-wt/CHN/E6398/2019/G9P8
LC477402 1 Human rotavirus A Human-wtJPN/Tokyo18-38/2018/G9P8-E2
@ RVAHuman/CHN/HB-18/2019
@ RVAHuman/CHN/HB-19/72019
@ RVAHuman/CHN/HB-22/2019
a @ RVAHuman/CHN/HB-27/2019
@ RVAHuman/CHN/HB-28/2019
@ RVAHuman/CHN/HB-33/2019
@ RVAHuman/CHN/HB-45/2019
L MN106119.1 RVA/Human-wt/CHN/E5867/2018/G3P8
LC568935.1 RVA/Human-wt/JPN/To16-16/2016/GIP8
L MN478744 1 RVA/Human-w/USA/3000357125/2016/G9P8
MGB816515.1 Rotavirus A isolate human/SCY/CHN/2014/P8
MG816517 1 Rotawrus A isolate human/SC11/CHN/2013/P8
MN478763 1 WL 15/G9P8
LC066148 1 RVA/Human-wt/VNWSP026/2012/G1P8
KT9211271 JUSA 11/G1P8
KF372017.1 RVA/Human-wt/CHN/Z1602/2012/G3P8
JNB49127.1 /BEL/BE 100
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Fig.4 Phylogenetic tree analysis of the nsp4 gene
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