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2018-2020 F A IRFEER M A #k VP4 & VP7 ERE4HE
BEEY A% A4 R3TY BEX IaTY Ag"

1 SN EERRAFERIEE24Be 107 43I0 121000
2 HRIMBERIR2AEE IR R2ABE 107 # 121000
3 ERMTT S ERE 10T BN 121000

B ZE. [#%] A A% IKMBFRotavirus Group A, RVA)EZ LY ILE M £ 69 2 5% RARB K& F
REGILATHEZRE, BAILFRAWET, BEHMGAE— TN AL %, IFRE
&G VP7 Fo VP4 #8300 &35, 415 iZ KA A An ik RVA 37 #hoFRAT R F RN+ 0% %,

[ B 491 214591 377 AAT RVA #& VP7 Fo VP4 AR 478 5 5 & Fo 5 5 4F 42047 . [ i 1 R 45 0
X 2018-2020 4 RVA & JH75 &)Ly £EAFA, RImE RNA, @i RT-PCR ¥ 3 VP7. VP4
KR K BEFHNA, #53] 74 RVA VPT F= VP4 57, 1& 8 ELILE 54 T E RotaC V2.0 &F 545 R
HAT 5 7. KA BLAST. DNAStar. MEGA X. BioEdit 5 A ## 4k 5 l6 RIRATAR BIE 9 AR 2EAT
FAK A S BRLBT P et ooar. (4R SR L REYN 7 RN FTHRIGA GOP[SIE, A%
KB SHMAEE L VPT F= VP4 K E 55 8T G9-ViF= P[8]-3 # 4, MHFBF 7480455 A
99.32%-100%% 99.41%-100%. JZ #& VP7 5 J& # #& Rotavac #= Rotasiil #8tt, EH/REALRX 7-1a.
7-1b 7-2 ¥ 5 B4 4 ANFe 3 ABILBRAHE. JZ #k VP4 5 JZ ¥ 4k Rotarix #= RotaTeq VP4 &AL A
FIARRG, KI T AFe 4 ARAEBER, £ TFHBREALR 8-1 = 8-3. [446] 20182020 4 f£iL 745
I 1o XA 5 7 4k GOP[8]R! RVA #k, VP7 #= VP4 5 7| AB4AME & T 99%, GOP[8]E! T ft & il 7 4 4%
M H X 2018-2020 FEL 4 LA KR F B £ 2R/ ATARR Z —, 5R AR ZE A, 2F 12
#k VP7 #= VP4 308 £ 45 R 64 B BA5 5 £ Fxt T 5 A4k 5 ks A4 0 AF B A & L.

EEEA: A AWK RBE, IPRLEE VPT, IPRALEE VP4, Z %L owr
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Gene characterization of human rotavirus Jinzhou strains VP4
and VP7 during 2018 and 2020
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WANG Hanke'? LU Ying"
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Abstract: [Background] Human rotavirus group A (RVA) is the main pathogen of gastroenteritis in
infants and important cause of infant death in developing countries. There are no specific drugs until now
and vaccines are the only feasible method to prevent infection. As outer capsid proteins VP7 and VP4 are
the main targets of rotavirus vaccine, it is necessary to strengthen molecular epidemiological surveillance
of local clinical circulating RVA strains against these genes. [Objective] To identify VP7 and VP4
genotypes and analyze their sequence characterization of RVA circulating strains in Jinzhou. [Methods]
The fecal samples of infants suffered from RVA infection diarrhea in Jinzhou during 2018—2020 were
collected and viral RNA were extracted. VP7 and VP4 gene fragments were amplified by RT-PCR and
PCR products were sequenced. Seven RVA strains VP7 and VP4 genes were obtained. The sequencing
results were analyzed by genotyping using online tool RotaC V2.0. Phylogenetic and amino acid sequence
alignments analysis compared to clinical epidemic strains and vaccine strains were carried out with
BLAST, DNAStar, MEGA X, BioEdit. [Results] The genotyping results showed that 7 Jinzhou strains in
this study was G9P[8]. Phylogenetic analysis confirmed that VP7 and VP4 belonged to lineages G9-VI and
P[8]-3, and nucleotide sequence identity were 99.32%—100% and 99.41%—100%, respectively. There were
4 and 3 amino acid substitutions in the antigen epitope regions 7-1a, 7-1b, 7-2 when JZ strains VP7 were
compared with vaccine strains Rotavac and Rotasiil VP7. The amino acid sequences of JZ strains VP4
were compared with vaccine strains Rotarix and RotaTeq VP4. Seven and four amino acid substitution
sites located in the antigen epitope regions 8-1, 8-3 were found. [Conclusion] Seven G9P[8] RVA strains
were detected in Jinzhou, Liaoning province from 2018 to 2020. The identity of VP7 and VP4 sequences
was higher than 99%. G9P[8] was probably one of the main epidemic genotypes of infantile rotavirus
diarrhea in Jinzhou, Liaoning province in 2018—2020. Compared to the same genotypic vaccines strains,
amino acids variations located in VP7 and VP4 epitope regions of JZ strains are significant for
understanding immune escape mechanisms of wild RVA strains.

Keywords: human rotavirus group A, outer capsid protein VP7, outer capsid protein VP4, phylogenetic
analysis

A A HERI% T (Rotavirus Group A, RVA)E
F I fiz 9106 25 Bl (Reoviridae) 5 G 2 |, St
T LS W i B AN Hegiit, 2016 4F
AERZ 128 500 EILIETFeRm sl 5k
FERLPRIZH AL 11 400055 RNA F B, gnhd 6 Rk &
1 (VP1-VP4, VP6, VP7)FI 6 Fhdl4h#y & B
(NSPI-NSP6)¥, VEh 7 BERY RNA JiaE, #IR
B A8 S SR B AL, AN [ b 3RS (8] £ 37
TR ELANR] . AMAFEEE H VPT (Glycoprotein,

G)Fl VP4 (Protease-Sensitive, P)J&#x FE AR EEPT
I, Hgmt BT yE G, P BRI R, 1
A EAE NN IRIARE 4R H 36G 1 51P A
TN R R A T A T G1-G4. G
1 P[8]. P[4]. P61, HUSIARZS K 5 ik [vi] I b
22 PSR L B AR T PR

H B 4% 74 tit 5 10 4 2 21 (World  Health
Organization, WHO)VF ] % i AL 45 B4 N Fe R

# 0 % 5 9% 1§ Rotarix®  (GlaxoSmithKline
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Biologicals, Belgium, GIP[8])!'. T A4k HE L
Y1 RotaTeq” (Merck & Co., Inc., United States,
G1-G4 F1 P[8)* . Bffy A4 ELYE 1 ROTAVAC®
(Bharat Biotech International Limited, ORV 116E,
GOP[11]) Je Fiffr AEEECSE ) ROTASIILY (Serum
Institute of India, G1-G4, G9), H Rotarix"Fl
RotaTeq 7E it VG EIR) 2, FREFENID
TR AR N, BRI ST e AR SR
2%, AR R E RSO BT R R,
ROTAVAC® &% ROTASIL“H EPERf %, T 7EENEE
A EESC e A H AR L R sl
22 P A= W BT AR R R S IR O R
(Lanzhou Lamb Rotavirus Vaccine, LLR), /2&%&F
GLOP[15]f e it U phy PR g e mi e
W RN A SRR, 2% v A TR Y LB o
AT RBRPEKF, 0 ES 5 AT A
BT, Pt LLR A RS, A s gint
YRR AN 7] b DX PRI TPk 3 v R R AP R B
JERIZEIT R AL VPT R VP4 (KR AL RT A1 1
I, AT T il AR S I AT K 8 4 Rz i i DL
BCRE, LI St P i SRS K40
1 ME5EhE
1.1 EFEAFFLER

A G v S A R &, b T B2
WA BR S ] 5 Trizol LS Reagent, Invitrogen 2
w5 Superscript III First Strand Synthesis System for
RT-PCR i &, Invitrogen N Fl; LA Tag T,
TaKaRa /AH]. ABI 3730xI W74, FRER K H/RE}
BARAT]
1.2 EFERAREEN RFEHEK

2018 4F 10 H-2020 45 1 H, AHIMITIEZEE
bt S MERE TE A B B LR RAR ZEMEARAS, AR 22 fi
R4 1A e R AR B RVA K FHPEREAS 7 61, 49

W44k JZ1810 . JZ1811 . JZ1812 . JZ1901 .
JZ1903. JZ1911. JZ2001. ¥FE5L S PBS ZEnpik

(0.1 mol/L, pH 7.2)IREHIAL 10%HA, WiElk

¥% 10 min, 4 °C. 12 000 r/min &> 15 min, ¥
FVEWGE S 0.22 pm JERRE T UE, N EEIEM-80 °C
AR,
1.3 %% RNA 2Bl K RT-PCR

Fl Trizol LS Reagent MZE{H & - HEHU. =
dsRNA" i ] Dynamica 23 )6IGHEHAR I
—80 °C 17

)W FH Superscript III First Strand Synthesis System
for RT-PCR &7l &, DASRIUTHEE dsSRNA St
PEAT RT-PCR. 5" LF 1, MaR a4
RHEABRA A A . PCR UMK ZR: 10xLA Tag
Buffer (Mg®" Plus) 5 uL, dNTP Mixture (£ 10 mmol/L)
4 pL, b, TUE519(10 pmol/L)# 2 uL, AR
cDNA 2 uL, LA Tag DNA 47 1 pL, fnxzEK
% 50 uL., PCR JzJii#5fF: 94 °C 3 min; 94 °C
30s, 50 °C 30's, 72 °C 2 min, 30 ME¥H; 72 °C
10 min, PCR J=#I7E 1.2%3EHEEERE 1204
1.4 VP7T K VP4 NIFEREB SR

X RT-PCR 4 H4ZE L BHYERY 7 ¥k RVA VP7 J7
51, 6 ¥k RVA VP4 J¥41 PCR ;=% SRR K /R B
BARAFF . i ABI 3730x1 (K il &
i) BigDye Terminator f§¥R Iy izt G0l A% 1 R
JPH o e A SE P X B 4 K AT IR 3 41 (AN 6
SR 3 A | Y A), 453 A L A AT
BLAST (https://blast.ncbi.nlm.nih.gov/Blast.cgi) HbL X},
f#iH SeqMan (DNAStar 5.0)iE1 775 Pi% . 7
£ FLR 438 T EL RotaC V2.01'"!, 1 FH 80% (VP7 Fl

VPOIZTT BRI, XI5 R 553 B o34 o
F1 AARERRISY

Table 1 Primers used in the study

125 514751 PHYIRIE

Primers  Primers sequence (5'—3")
name

Product size (bp)

VP4 F
VP4 R
VP7F
VP7R

TGGCTTCGCTCATTTATAGACA 2300
TTACATTGTAGAATTAACTG
GGCTTTAAAAGMGAGAATTTCC 1 062
GGGGGTCACATCATACAATTCT
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1.5 RERESNMREEERFTISH

M GenBank H T # rill Fy JE ] (4 1] PN 03 4
WATHE . AR R bR R S T R P 5 o S5 7
H), ffiH MEGA X #{4:(http://www.megasoftware.
net/)!"8 1%} JZ ¥k VP4 Fl VPT 55| 52 55 #k 4T
ZEHX, JEE B EEN-T PO E RS KA
#, Bootstrap X JF LA I FTSEMEVEA TR, ER
1 000 ¥X, iHid Kimura-2-Parameter BB & R 5
KBRS, KPR SEEIR R sl . 1] BioEdit
4.8.10 X JZ PRAN RVA £ F bR T 2 L 02 741 L Xt
I
2 GRE54Hh
21 VP7. VP4 Y RT-PCR R EERFBLF

N VP7 2 VP4 3L R 5| i1 T RT-PCR 4 1435
2 dsRNA, 153 1 062 bp VP7 L[ 4 F1 2 300 bp
VP4 ZEH =), 48 7 ¥k RVA VPT 751 K 6 £k VP4
FEAI(HH 121810 VP4 P48 50, JZ1901 VP4 {3k
18 C ik p o) 44858 GenBank, 3R1HHY)F51]
T LR 2,

fift FFS ARG AL L F 437 T H RotaC V2.0
TP S5 R T8, S5REHABITH JZ RVA
¥R GOP[81TH, i JLGKEE HAFHIIE K A NAS
[ IX ek, ZEM] GOP[8]%! RVA JHFFFRTE 2018-2020 4F
FRIRF AT S O AE BN s A T -

%2 2018-2020 ££ JZ RVA ¥ VP7 5 VP4 EEF5I%E
xS
Table 2 VP7 and VP4 gene accession number of JZ RVA
strains in 2018-2020

HiM RVA BRZFR - VPT ZEH ¥ 515

VP4 FH P55

JZ RVA strains VP7 gene accession VP4 gene accession
name No. No.

JZ1810 MT107163 -

JZ1811 MN529646 MN529640

JZ1812 MN529645 MN529639

JZ1901 MT107164 MT107167

JZ1911 MT107165 MT107168

JZ1903 MN529647 MN529641

172001 MT107166 MT107169

T —: BFRA JZ1810 VP4 B 12K
Note: —: JZ1810 VP4 gene cannot be amplified successfully

2.2 VP7. VP4 Bj# RS

761 JZ ¥R VPT AT EEARAL, AEA
£ b 99.32%-100% , 6 Kk VP4 AL K
99.41%—-100%., 2018-2019 45 2019-2020 4F 2 4~
WATZWATRE VPT e VP4 BYREN FEHI AR JCHA
WS,

Wt ], G9 B RVA VP7 R:HME N 6 Mk
Z(1-VD) 11 AN RM, B IZ #5080 R Ax
WERE 3 AF SRt S 45 A 7 R B T R 1 3 A% A
RIVE G 25340, K JZ k¥ VPT R AR5
GenBank H A GO #RiEAT T HAL, RGEKE T
W, IZMHET GO VIR, 52018 K& 20164FH
A Bk Tokyol8-40 . MI1128 Fi 2015 4F B W #k
km15064 5 2013 4EALARPE SC6. VL5 4k Hu/JS2013
K 2012 b aikk BI-Q794 MRS K R W],
AHRIPE A 99.42%-99.81%. {H 80-90 44t G9 #l
F ARk WI61 K= N 5] GO Bk T203 HEAHA
PR, 23910 88.68%—88.99% K 95.05%—95.66%
(B 1A). 7 ¥RERMHPE VP7 5 Rotavac G9 11
Rotasiil G9 T [W#%, HAZTF IR (EIERR)— Bk HEA
AHIE, 4351 88.57%—88.99% (93.53%—93.87%) %
88.19%—88.56% (94.50%—95.09%).

6 Pk JZ ¥R5 27 RRIG IR TS5 MR SO T Pk &
GiEA =& 1B), JZ MRpR4r 3] H Fit A
FATHER P[8]-3 P2, Iz ¥k VP4 YIS
2018 4E HAKE Tokyol8-30. 2014 4EH [E#k SC9.
2012 kAR SPO71 i EEARL, AHIEEIITE 99%
DL F. JZ¥RY Rotarix P[8]-1 L, #HTFR(ZAIERR)
FHLE N 89.59%-90.09% (93.50%-94.13%), 5
RotaTeq FF A WI79 ¥k P[8]-2 AL, AHLIEHE R,
9 91.97%92.83% (95.13%—95.52%).

2.3 VP75 VP4 (IR EBERFT 24

BIRIREE VPT it i 326 NS LA R — 2R
RN, RN 37 kD, EhFEhikn 5
FERRP) . BF Rtk VPT B RN AR A E IR AR R AL
oy kit vl T AR, 7 A JZ B VPT &
LR FEHN AR N 99.35%—-100%, FHodr 171811,

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



FREBEFESE: 20182020 4 N\ AR RS EEHR M M 5 ¥k VP4 S VP7 JERFRIE 549

A ARVA/Human-wt/CHN/JZ1812/2018/G9P[8] )
88 ARVA/Human-wt/CHN/JZ1811/2018/G9P[8]
611" ARVA/Human-wt/CHN/JZ1903/2018/G9P[8]
l ARVA/Human-wt/CHN/JZ1810/2018/G9P[8]
58 ARVA/Human-wt/CHN/JZ2001/2020/G9P[8]
RVA/Human-wt/JPN/Tokyo18-40/2018/G9P[8]
| ARVA/Human-wt/CHN/JZ1901/2019/G9P[8]
RVA/Human-wt/CHN/km15064/2015/G9P[8]
" ARVA/Human-wt/CHN/JZ1911/2019/G9P[8]
RVA/Human-wt/CHN/SC6/CHN/2013/G9
RV A/Human-wt/CHN/Hu/JS2013/2013/G9P[8]
- RVA/Human-wt/CHN/BJ-CR7611/2011/G9P[8]
~ RVA/Human-wt/KOR/CAU208/2016/G9
RVA/Human-wt/CHN/BI-Q794/2012/G9P[8]
| RVA/Human-wt/USA/VU12-13-101/2013/G9P[8]
RVA/Human-wt/JPN/M11128/2016/G9P[8]
- RVA/Human-wt/CHN/JIS2016/2016/G9P[8]
RVA/Human/CHN/T203/1997/G9
RVA/Human-xx/VNM/2000/608 VN/G9P[x]
RVA/Human-wt/THA/KKL-117/2014/G9P[23]
RVA/Human-tc/THA/1989/Mc345/G9P[19]
96 | RVA/Human-wt/IND/Kol-051/2013/G9P[5]
RVA/Human-wt/ITA/AN18/2016/G9P[4]
RVA/Human-wt/USA/2009727047/2009/G9P[8]
RVA/Human-wt/CHN/BJ-Q33/2010/G9P[8]
RVA/Human-wt/CHN/km15093/2015/G9P[8]
89| RVA/Human/JPN/OT036/2013/G9P[8]
RVA/Human/JPN/SP026/2013/G9P[8]
78| RVA/Vaccine/IND/Rotasiil-AU32/2016/G9
RVA/Human-wt/JPN/AU32/1986/G9P[x]
RVA/Human-xx/USA/F45/1987/G9P[x]
RVA/Human-wt/USA/WI161/1983/G9P[8]
63 RVA/Vaccine/IND/Rotavac-116E/AG/GIP[11] > Lincagell
RVA/Human-xx/CHN/97SZ.37/1997/G9P[x] > i cage IV
RVA/Human-tc/USA/OM67/1998/G9P[8]
} Lineage V
RVA/Human-tc/USA/OM46/1998/G9P[8]
RVA/Vaccine/USA/RotaTeq-WI178-8/1992/G3P[5]
RVA/Vaccine/CHN/LLR/1985/G10P[15]
[ RVA/Vaccine/USA/RotaTeq-SC2-9/1992/G2P[5]
RVA/Human-tc/USA/DS-1/1976/G2P[4]
RVA/Vaccine/USA/RotaTeq-BrB-9/1996/G4P[5]
73 — RVA/Vaccine/USA/Rotarix-A41CB052A/1988/G1P[8]
99 |: RVA/Vaccine/USA/RotaTeq-WI179-9/1992/G1P[5]
981 RVA/Human-tc/USA/Wa/1974/G1P[8]

— Lineage VI
55

97

- Lineagelll

98

Lineage [

99

0.05

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



550 A 2 A Microbiol. China

B ARVA/Human-wt/CHN/JZ1811/2018/G9P[8] 7
ARVA/Human-wt/CHN/JZ2001/2019/G9P[8]
53| RVA/Human-wt/JPN/Tokyo18-30/2018/G9P[8]
ARVA/Human-wt/CHN/JZ1903/2019/G9P[8]
53| ARVA/Human-wt/CHN/JZ1812/2018/G9P[8]
ARVA/Human-wt/CHN/JZ1901/2019/G9P[8]
ARVA/Human-wt/CHN/IZ1911/2019/G9P[8]
RVA/Human-wt/SC9/CHN/2014/P[8]
RVA/Human-wt/VNM/SP071/2012/G1P[8]
RVA/Human-wt/CHN/E2422/2010/G3P[8]
— RVA/Human-wt/CHN/km15007/G9P[8]
|~ RVA/Human-wt/CHN/L1621/2013/G3P[8]
RVA/Human-wt/USA/2009727051/2009/G9P[8]
iRVA/Human-wt/USA/2009727032/2009/G9P[8]
RVA/Human-wt/BEL/B3458/2003/G9P[8]
RVA/Human-wt/KOR/CAU09-376/2009/G9P[8]
RVA/Human-wt/CHN/Hu/JS2016/2016/G9P[8]
RVA/Human-wt/JPN/YM076/2014/G9P[8]
92| 87 RVA/Human-wt/CHN/E2461/2011/G3P[8]
RV A/Human-wt/JPN/YR018/2012/G1P[8]
89 — RVA/Human-wt/KOR/CAU17L-103/2017/G8P[8]
RVA/Human-wt/CAN/RT060-09/2009/G9P[8] J
RVA/Human-tc/USA-DC/G2275/1980/G9P[8]
8<2|—7L7 RVA/Vaccine/USA/RotaTeq-W179-4/1992/G6P|[8] } Lineage 2
87- RVA/Human-tc/USA/WI161/1983/G9P[8]
E RVA/Human-tc/USA/Wa/1974/G1P[8]
RVA/Human-TC/USA/Rotarix/2009/G1P[8]
85| RVA/Human-wt/KOR/CAU09-371/2009/G9P[8]
RVA/Human-wt/PAK/56/2015/G9P[8]
82| | RVA/Human-wt/MWI/OP530/1999/G4P[8]
84! RV A/Human-wt/MWI/OP354/1998/G4P[8]
RVA/Human-tc/USA/DS-1/1976/G2P[4]
RVA/Vaccine/CHN/LLR/1985/G10P[15]

— Lineage 3

90

50
96

Lineage 1

Lineage 4

|
0.05

Bl 1 FF MEGA X #3I N-J A58 M A #E VP7 (A)FN VP4 (B)iZHELFF515 GenBank HUIEFE+ 2 MM AR IRFEEH
ATV R IE B iR ERE B P58 R G R £ i)t

Figure 1 Phylogenetic trees of JZ strains VP7 (A) and VP4 (B) sequences and homologous genes of RVA epidemic and
vaccine strains published in GenBank database were conducted by MEGA X based on neighbor-joining analysis

TE: AFTRABIFE PSRN R, P SR AT FRIRIZ4) SR Y Bootstrap (%), X 50% &% L) _E 4 Bootstrap {278, G
BAR R IR B AL I

Note: A:Jinzhou strains. Numbers at nodes (above 50%) indicated the level of bootstrap support (%). Bar: The genetic distance

JZ1812, 171903 74l 5¢ 4 MRl . W98 RH, VP7 XA 29 NMEFEIRIEFEF, 24 DNETA 1Z

SRIREA 2 APUREN 7-1 A1 7-2, 7-1 KLk
— B4R 7-1a F1 7-1622) 13 BioEdit ¥ 7 £k
JZ RVA VP7 LR IF 5 Z [0 & 2 Tl i bk
Rotavac Fll Rotasiil FJAHRN 7 HE1T HE#E(GR 3),

Krg] 3 A JZ tRFE R RS, a5
& JZ1901 (G54E),JZ2001 (T751),1Z1811.JZ1812
FJZ1903 (P112S), ¥k 3 Mg 24, 18

¥k M Rotavac 11 Rotasiil P 4EXTAR-ST, 5 R KRR
MEEZR. 5 Rotavac G9 VP7 #HH, JZ ¥
Hefii ki I87T. G100N, N145D Fl N221S, 5
Rotasiil 1t A~ A87T. DI100ON Al T242N, 2 FjEE
¥k Rotavac F1 Rotasiil AR EEANHE, XLk
AR S IF AR VIR BEME R D BE R, T2 H AR IR A
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%3 [ BioEdit 4.8.10 3818 JZ ¥kF095 B ¥k Rotavac-116E/AG. Rotasiil-AU32 VP7 3 MAERAIX 7-1a. 7-1b F0

7-2 3R H 29 N REER LE x5 R

Table 3 Amino acid sequences comparisons of 29 amino acid sites in three antigenic epitope regions 7-1a, 7-1b and 7-2
between JZ strains and Rotavac-116E/AG, Rotasiil-AU32 VP7 obtained by BioEdit 4.8.10

Strains and lineages 7-1a

7-1b 7-2

87 91 94 96 97 98 99 100104123125129130291 201211212213238242 143145146147148190217221264

G9-VI JZ1810 TTGTE WKNQD A
JZ1811 * & &k ok k k k  k k%
JZ1812 ® & &k ok ok ok ok ok k%
171901 * & &k ok k k ok ok k%
171903 * & &k ok k k ok k k%
JZ1911 * & &k k k k k ok k%
172001 * & &k ok k k k  k k%

G9-1I Rotavac-116E/AG I * * * * * & G * * *
G9- [ Rotasiil-AU32 AR R DR

I

*

*

*

*

DK QNT ADNI KD STULSE S G

* * * %k * * * * * 3k * * * * * * *

* * * %k * * * * * ok * * * * * * *

* * * %k * * * T * 3k * * * * * * *

e o MIRIESEERR. 1:

SREAR; G: HAEMR; N: KA A: NER; D:

KL T: HER

Note: *: Identical amino acids. I: Isoleucine, Ile; G: Glycine, Gly; N: Asparagine, Asn; A: Alanine, Ala; D: Aspartic acid, Asp; T: Threonine,

Thr

JZ RVA (%: 121810 K JZ1901 41 VP4 G ILIR T
FUAIPE A 99.19%-100%, 5 Rotarix 5 RotaTeq
VP4 AU ELER, Rl 5 A JZ bR S 2 R
KA . JZ1811, JZ1812 . JZ1903 (S146G,
M630V). JZ1911 (L697F, P701S). JZ2001(1744S).
VP4 Jj& RVA JMK5E F RIS, TR Y8 F AN
PR YRS 2 DN, 23 VP8*
(28 kD, aal-247) & ¥ 3 % VPS* (60 kD,
2a248-776), Ml SR EE IR R ZE AR, vpe*
TER FEARRTTE ORISR, A5 4 (8-1. 8-2,
8-3 Fll 8-4) K M RBEILIFRNL, & 25 MM,
SRR R AL RE T R 2 1Y 5 B P8
R JZ #k VP8* 1) 4 ML AL Y Rotarix HELTE 146
150, 195, 113, 125, 131, 135 3F 7 MEILER 2%
5¢, 1M RotaTeq 4 146, 150, 195, 113 34 g
HR2E SR, WA T 8-1. 8-3 (K 4).
3 W54

S GP R E, AR K EZERVA R
5 f G/P E A% GIP[8]. G2P[4]. G3P[8].
G4P[8]. GOP[8]™), [ 1983 4F M [ B hlekyett:
BeB LbnAs e 1R S —M1] G9 I RVA (G9-

[ AR WI6DHP, HAT G9 % RVA B M4k
G1-G4 J& 4= BR Bl Py P07 o 32 i i g A1 26 I
R, FRATBIH RotaC V2.0 A6 33T 74 MM Hb IX.
2018-2020 4£ 2 AMAT A4 R BER 5 (= N A1 2 Hip
R TR, $% GOP[8]1HY, Uil GOP[8]%!
A RECL B IR AR A TRk GIP[8]AN G3P[8]P*Y,
BOMAL TR M AT 2 AE AR A TR

FERRRIR R 11 AR, VP4 R VPT R4
eI i)z, SRR BN R i, R
BRI IE S A PN IR TRER R G9 T RS R

VIFI P8I IE R 3, BEMRZIE] VPT Fil VP4 K 1TIR)T
SR EEARL, I [y 2P0 R AP
AR A TR, SR EERA G
Pk T203 BRAAMG, SREOCHRANEGE, Bz H
IR, B 7 61 LG RVA 5 E N A
APk GOP[BIUA THIE 75 A [l — A 5 i A

JZ ¥ . &1tk Rotavac Fll Rotasiil VP7 4344

T GOEARVI, T, T, 52 /Eilikkiis,
W] 5 A4~ VP7 IS FAL 87, 100, 145,
221, 242, Hf G100N K I87T A REJE BT 1E N I
O EBMHILANL S . JZ Bk VP4 5911 #E Rotarix 1
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% 4 [ BioEdit 4.8.10 315 JZ ¥k FNJZ & £ Rotarix. RotaTeq VP4 TN H/EFRAIX 8-1. 8-2. 8-3 F 8-4 7 HY

25 NREBR EITLER

Table 4 Amino acid sequences comparisons of 25 amino acid sites in four antigenic epitope regions 8-1, 8-2, 8-3 and 8-4
between JZ strains and Rotarix, RotaTeq VP4 obtained by BioEdit 4.8.10

Strains and lineages 8-1 8-2 8-3 8-4
100 146 148 150 188 190 192 193 194 195 196 180 183 113 114 115 116 125 131 132 133 135 87 88 89
P[8]-3 JZ1811 D G Q DS T N L N G I T A D P V DN R N D D NTN
171812 * k% x  kx ok ok ok x ok ok * % ok k ox k% ok k% * %k
171903 * k% x  x ok ok ok x ok ok * % * ok ok ok k% ok k% * %k
171911 * QxR k& k& k% k * % ok k  ox k% ok k% * %k
172001 * QxR k& k% k% k * % * ok ok ok k% ok k% * %k
P[8]-1 Rotarix x g % |k ok % x x N * * % N * * * § § * % N * k %
P[8]-2 Rotateq x § % |k k % x x D x * % N * * * x x x % % * % %

o MIREEMR. S: ZFAMR; B: AAEM; N: KAWE; D: RLEAR

Note: *: Identical amino acids. S: Serine, Ser; E: Glutamic acid, Glu; N:

RotaTeq FbA%, (WAEFAN] 8-1 FI 8-3 e &5, Hi

P 125, 131, 135 28548 Wik & Ho A i
WP g B—%L. AL P[8]-1 & Rotarix, P[8]-3

Bl JZ #k5 P[8]-2 & RotaTeq VEELE BT, VP4 %
G5 HE Ak A AT SR X — 25 AR Zxﬁ%%%&ﬁfﬁﬂﬁj
REEFEMEEY, PH S ARERES, 7]
123 VP7 2 VP4 %E@ﬁﬂﬁn%ﬁﬁﬂﬁf‘ﬁi It
RIS A HCIEE , A BT B bRk i 5 1 5
Fiy v R AR T il BRAT S8 B AR AP R0OT R R, i
P SRS A 2T B0AS S 0 B L AT R AR 2
TIREAEE A SO R A Tl — R

HEER, L THIX FEZ RVA JERRR K
JEHN B TRATIG S POk, AR M I 0 3R L T
HR ML X 2 AR AR B UE ) LR B
B P28 Y5 TR A P S B, ok ) B bR o i R g
PLI AR B ARk e ) oA — S H 0
Bo B FFEARBGEAB . WA MR
RGN 21 ) AR B R B B — | A S A5 b 3
PEAS I B b SR D5 8, AR AS: B i 4 1T B
SRR TR AR B

25 FRRR, FRATHE 2018-2020 4E1L T4 50 H
XYE T 7 RELLF R BERR VPT F VP4 LA
J& G9 15 & VIHI P[8TIE & 3, GOP[8ITR l figj2 ik EEE

Asparagine, Asn; D: Aspartic acid, Asp

L TAEMHIX RVA JEYLE V5 ) 32 201 7 5L R A
Z—. VP75 VP4 5 [n] 5k K RS v MRAH i L ] b3

KIR, FEHURFAL XA B IR L N 25 5, Xt
m%u,mxﬁ RVA B etk S s i L HA —
EMIE
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