rh A S R RS 527 24 5 2019 4E 6 J1 45 33 %5:%5 3 1 Chinese J Exp Clin Virol, June 2019, Vol. 33,No. 3

M 2014—2016 4224 )L v vt i s 5 2t
&1 vk

Fw' HRX R IAE FR E AR

A R TR AR P, KA 13006257 KA TILE ERR 130061

WBAZAEH . @, Email ; tzlxsy@ sina.com, ¥, ;0431-87976830; % A #k , Email ; dl_wu@
163.com, ¥, :0431- 87976830

[#ZE] BB 57 2014—2016 475 MA 24 LIETS (5 s N9 2 ( Norovirus, NoV ) 1 5[]
R, ik ABERE 2014 4 1 A ZE 2016 48 12 A HHE /N T 5 8 WIEM RS ILEA, R
RT-PCR F VAW ARAS A T4 48 X BHE 7= AT 3R A B X RS2 P 5N 8, i s R g kA, S5 R

WS AEARAR I 1335 0y, FEIEEECK 177 63, BHIE SRR 13.26% (177/1 335) , Hidr,2014 4FFHE
R 11. 83% (53/448) ,2015 FEBHMER K 12.53% (61/487) ,2016 4EBHYEZR 15. 75% (63/400) , B4
il X JE DR A3 B 25 5 . 2014 4F: GILP12 Bk =2k 73], 2015 4F 1 2016 4F GI1LPe Bk =2k H 7531
AFEIX KL A 43 T &6 5L, 2014 4F K6 B 5 DL GIL 3 &R 32,2015 4F Fl 2016 4F 6 2 5 DL GIL 4 _
Sydney2012 B} 3 WX 43 B AL 45 . GIL. P17/GI1. 17 B | GIT. Pe/GI1.4_Sydney2012 % GII. P12/GII. 3
% GILPe/GIL3 %! GILP16/GIL2 % GILP7/GIL6 %I, £5i THAE NoV B ity 3L 8 77 5L LRk
KER FE AR, AT MR A 281k . 2014 45 LA GILLP12/GIL3 Bl 3, 2015 4FF1 2016 4 LA GI1.Pe/
GI1.4_Sydney2012 %4 3,

(€354 W 310 e P I e Y R

EEWE 5 Mg M4 E Z A SFHAIFR T H (2014ZC039)

DOI; 10. 3760/ cma.j.issn.1003-9279. 2019. 03. 015

Genetic analysis of norovirus in infants and children in Jilin Province from 2014 to 2016

Li Xiang' , Yang Xianda', Yang Yao', Sun Liwei* | Xu Shang', Wu Donglin'

! Jilin Provincial Center for Disease Control and Prevention, Changchun 130062, China; * Children's Hospital
of Changchun, Changchun 130061, China

Corresponding author: Li Xiang, Email : tzlxsy@ sina.com, Tel:0086-431-87976830; Wu Donglin, Email .
dl_wu@ 163. com, Tel;0086-431-87976830

[ Abstract]  Objective To analyze the genetic characteristics of norovirus( NoV) in Jilin province
from 2014 to 2016. Methods Stool samples from children under 5 years of age with diarrhea were collected
from Changchun Children’s Hospital. Samples were amplified by RT-PCR. The polymerase and capsid gene
of the positive specimens were amplified. Sequences were analyzed by homologous comparison and
phylogenetic analysis. Results A total of 1 335 samples were detected, 177 were positive for NoV, and
positive rate was 13.26%. The positive rate was 11. 83% in 2014, 12.53% in 2015 and 15. 75% in 2016.
Genotyping of polymerase region revealed GII.P12 types dominated in 2014 and GII.Pe types dominated in
2015 and 2016. Genotyping of polymerase region revealed that GII.3 types dominated in 2014 and GII.4_
Sydney2012 types dominated in 2015 and 2016. The types of both regions included GII.P17/GII.17, GII.Pe/
GIL.4 _Sydney2012, GII. P12/GII. 3, GII. Pe/GII. 3, GII. P16/GII. 2 and GII. P7/GII. 6. Conclusions
Genotypes of NoV infection are diverse in Jilin province. Most of them are recombinant strains. The main
epidemic strains changed from GII.P12/GII.3 in 2014 to GII.Pe/GII.4_Sydney2012 in 2015 and 2016.
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W W% EE ( Norovirus, NoV) J&5 ARG T &
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VR fERBER, B TR RN R
IVER , NoV 21 R 5 | 2 22 40 LG TS 1Y) 5 = B0
JE . NoV S AR 9 2 BE b 4o 35 i, o % I %
RNA J5%, 4K 7.7 Kb, A 3 DAY EEASHE (open
reading frame ,ORF) , ORF1 %% dE 4544 & H , ORF2
St T B LEM R 1 VP, ORF3 4wy /Na5H) & 1,
IR NoV &5 1 VP X AY S LR 9 AN [A] | Al
4 NoV 4 E /> 7 ANFEFE A GL~ GVIT, HA GI 4
B 14 ADFEFEAY GIT 3 A% 22 SRR AL G 43
A2 AN FE WA, GIL, GIT Al GIV JE A 4] 3 B gk e
AP, NoV 3 Ay ZE SR H 30 A st ] [ B A 24 02 2 ~
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()L RIRRIE AR G260 75 PR 4E 2014—2016 4F/NTF 5
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IR NoV 1E 8 M AT AL

1 #R57EE
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210212) #EATH 1 B PCR P4 HEATHLTK , HL VK 25
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D8 SR HIBEAL S | W AT B 3%, R0 R T 56
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Transcripate Kit, H| GISKF/GISKR 1 CoG2F/G2-
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Mix BGRAEA TP . HUKEERAE 331 bp {7 A 455+
PRI W Ry GI B AL 7F 387 bp o B A 4 5
ZA PR N GIT B,

L5 BZEBFINESEEZESHT  PCR HE™Y

& A AR TR A R W AT 4 I
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RGN . SHRIT I 2K A GenBank %L
P iz AR5 18275 DNAStar A1 Mega6. 06 X
FEA5 9 AT 50 b
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2.1 NoV MMZR 2014—2016 4F, LU /N T
5 ZMEIEEGELEIMEARA 1 335 (3 28R4, NoV
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AEAG I bR AR 448 Oy, PHPERR A 53 13, FHPE R
11. 83%,2015 4FREM bR A 487 43, BHPERRAS 61 107,
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Fig.1 Time distribution of NoV diarrheal cases from

2014 to 2016 in Jilin province

1A 20142016 FIE U REULAE RS S 1
Tab.1 Age distribution of NoV diarrheal cases from 2014

to 2016 in Jilin province

A FHM:5L o 2 FHPESR (%)
0~2 4 42 9.52
3~5 15 120 12.50
6~8 36 223 16. 14
9~11 36 247 14. 57
12~17 48 356 13.48
18~23 15 169 8.88
24~35 19 123 15. 45
36~47 4 40 10. 00
48~59 0 15 0
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2.2 RdRp X4 BIZER W PCR MW7
RdRp XJFFIMAE ,2014 415 2] RdRp X751 49 15
2015 4F493 RdRp XJF 51 55 ;2016 445 5] RdRp
X 741 48 4y, 2014—2016 4E RdRp [X [ A1 43 1Y
ULZE 2,2014—2016 4EA5 2 (14 F 51 1k GIT & (R A
GI FEI TR A . 2014 4F GILP12 BUK H S5
5 A AR R 55. 10% 52015 4E 1 2016 4F GIL
Pe ARG 3 5 5, 4000l o A AR A H B 65, 45%
F160. 42% , WLIK 2,

F2 FHHMA 2014—2016 4E NoV RdRp X 43 HI%E R
Tab.2 The results of RdRp region genotyping in Jilin
province from 2014 to 2016

FEH A 2014 4E  20154F 2016 4F At
GIL.P16 1 0 0 1
GIL.P7 2 0 0 2
GIL.Pe 19 36 29 84
GILP12 27 15 17 59
GIL.P17 0 4 2 6
&it 49 55 48 152

2.3 Capsid RAOBLZER W PCR HME ™ W kT
Capsid XJFHME . Capsid [X JF51 2014 4E75 3] 48
$y,2015 4E155] 55 45,2016 4455 50 £y, 2014 4F
LA GIL 3 AU R i A7 00 $5bk, o7 4R Bk s 7L 0 1
60.42% ( 29/48 ); 2015 Al 2016 4E L GIL 4 _
Sydney2012 A TOLFE, 430 i 4F A AL i
63. 64% (35/55) Fl 60% (30/50), 2014—2016 4E
Capsid [XFERAISFRILER 3 14 2,

2.4 RdRp X#0 Capsid R WEHS B S 2014—
2016 445 NoV 6l BH M A9 F5 A% £ 47 RdRp X Al
Capsid X 52 , BUIX 45 2] 5 51 B9 bR AS 149
¥ ,RdRp X Fl Capsid X H5—EH 4 GIL.P17/CIL

100 4
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A~ (5] o d g R 2 1 43 E (%)

17 # 6 # ; Fof I £ 24 RdRp X Fl Capsid [X %
TIA—F A 96% , WX AP RIZER LK 4,

£ 3 FHHMA 2014—2016 4F NoV Capsid [X /345 R
Tab.3 The results of capsid region genotyping in Jilin
province from 2014 to 2016

A 2014 4F 20154F 2016 4F &it
GIL.2 1 0 0 1
GIL3 29 16 17 62
GIL.4_Sydney2012 17 35 30 82
GIL6 1 0 0 1
GIL.17 0 4 2 6
GIL13 0 0

At 48 55 50 153

R4 FHHA 2014—2016 4E RARp X H1 Capsid 43144
Tab.4 The results of both RdRp and capsid region genotyping
in Jilin province from 2014 to 2016

RdRp X438 Capsid X 437

2014 4F 2015 4F 2016 4F &t

GIL.Pe GIL4_Sydney2012 17 35 29 81
GILP12 GIL3 27 15 17 59
GILPe GIL3 1 0 0 1
GILP16 GIL2 1 0 0 1
GILP7 GIL6 1 0 0 1
GILP17 GIL17 0 4 2 6
At 47 54 48 149

2.5 FEZMSW KR TR 10 KR
GIL.P12/GIL.3 % 10 ¥k GIL Pe/GII. 4 _Sydney2012
% 6 Bk GILP17/GI1.17 % 1 #k GIL.P16/GIL.2 # 1
Pk GILPe/GIL3 % 1 # GILP7/GIL6 % 1 #% GIL.13
TS FRUERR 2> B A RARp X AT Capsid X £ 45
e,

RdRp X R G AL B 7n (] 3) , & M4 GIL
P12 BUEERR 5 FR fE AR AL 4 94. 5% ~ 96. 2%,
GIL.Pe 74 8 Mk 5 45 ffE BRAA LI M FE 91% ~ 98. 8% 2
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Fig.2 Changes of NoV genotype in Jilin province from 2014 to 2016
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Uit e 2014 FFREHR; 0 2015 FFBEBR; 2016 FFEHEHR
B3 ihuEaEE RARp B R GEDEAA
Note: @ strain in 2014 ; g strain in 2015 ;. strain in 2016
Fig.3 Phylogenetic tree of norovirus based on nucleotide sequences

of RdRp gene

], 5 2012 4F JX459908 #RTE[R]—433Z |, GILP17
RIBEME 5 25 [E 2014 4787 48 5 4% KRO83017 AH Bl
9 98.8% ~ 99.6%, 5 VT 75 2015 4 fr A48 S bk
KR270449 FHAAEH 98. 3% ~99. 2% , 5 H AL bk
AB983218 FHAPETE 96. 7% ~97. 5%, GIL.P16 FlF
5 2012 4 H AKK LC145790 ALy 98. 8% , 5T
T P RS H 0 ZH PR KY421121 ARIYE K 88. 7%,
GIL.P7 ##EkE S 2013 4F P [ &5 75 bk KM267742 2014
4EJE EI R KX268709 AR, ¥R 99. 2% , S5 EIK
2013 4 KP195 702 BRARUME N 95.8%, 5 H 7% 2002

TERE : 02014 51K ; 0 2015 47K ; o 2016 4R
B 4 AT Capsid JEH RGEHE LR
Note ; @ strain in 2014 ; g strain in 2015; » strain in 2016
Fig.4 Phylogenetic tree of norovirus based on nucleotide

sequences of capsid gene

4 AB039 777 #RAHAUIE R 92. 8% .,
Capsid X R G L 7R (& 4) , KA GIL
13 BUFEMR 5 E Y 1998 4F AY 113116 BRAHIE K
93.6% )& T GIL.13 WA, GII.3 BUFEHE ir L4 3
AT A HE MR AE TR — 43 3¢ &, ML TE 87.5% ~
97.5%Z.[8],J& TRl —Fp WAL, GIL4 BIFEREY GIL.
4_Sydney2012 brifEFRARRIYE R 97. 5% ~ 99. 6% , TF
—5 % FJRT GIL.4_Sydney2012 # . GII.17 #I#
PR GIL1T7 A fERR AR U TE 98. 6% ~99. 6% Z 1],
52015 4E7L7048 KR270449 #RAHIME R 99. 6% , 5
2014 4F H A AB983218 FRAHAIME A 97. 1% ~98.2%;
552002 4F3 [ AY502009 HRAHFEHE, G2 BIFE#k
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SbrERE X81879 AHMRIE: N 96. 4%, GI1.6 FlFEtk S
2014 FARUERRE KX268709 AHLI: A 98. 2% , 5 1984 4
FRAERK 1X846927 AHLIME: A 90. 4%

3 i
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1.P16/G I1.2 EAIRRAL N T 75 MR 2 Kk 1) 222
w20 [ERE, 4R GILP7/GIL6 TR 40 Mkt AR /b
AR R [ 55 ) 5 0 B 45 il v I 32l 1) 22
Bedl R RN 5 | e Y B R R R BT R R T
B 1%, M 2014 4E3) 2015 4, b5t J %8 195 .
HASFIZEE BT GIL17 FiAs Smk> ) i e —
EVEEIN G IR T 2 & AT, A BRI A itk
GILP17/GI1.17 B4 5| i) 2 K F 4, (HIE7E 2015 4F
F12016 478l A& 9 1) h 24k I . GIL.P17/GIL 17 #d
FERk, FRILAT L, — 26 n] LS| 5 & 0 3 R B 510 1
T IR IR ) Fp 2 T DA A B A X S 5 A A
USSR AE A 5 2 & 1 1T RE , 1 X — ] DAk 9
i g R ARMEFVE TN R VE T H ETE RS NN T 5
2 A )L A W N 1) ph 3 e R B3] 5 | R 1) 2
A2, 2014—2015 4F L R B FE AR dL =4 — FF &
PG R R, H A A T RE AR AR R
SEMERR R REN T LAY R W R A 3 LA R
P v W g R A

ARWFFENT NoV TR 3 4F MY FAT 16 B B 50
M, 348 T NoV 7EFRAE/INT 5 % JLEE i 3 R 7 43
TENL, HTIRAE NoV MATHE LA AL bR R 3, LR
FEPR AR SR Rk W 4R A TR A IS L
AT LA R A S T G b o) S T T i, A 8 1 R K B
P TR W il P LR A

FlEmmR A EE A AT £ vh 5%
(et O R U €T SHINE N R ¢ TN 6 L L (10D
B Wik Mog VI SRR AR (R T, e B B P



- 302 -

&

AR SIS FNIG R TR A 2475 2019 4FE 6 A5 33 %% 3 Chinese J Exp Clin Virol, June

2019, Vol. 33,No. 3

A AR B BRI R s SRARMR BEFE 15 5 RSO B L 28
BRSHF

S 30k

(1]

Hall AJ, Glass RI, Parashar UD. New insights into the global
burden of noroviruses and opportunities for prevention[ J]. Expert
Rev Vaccines, 2016, 15 ( 8): 949-951. DOI. 10. 1080/
14760584. 2016. 1178069.

Leshem E, Tate JE, Steiner CA, et al. Acute gastroenteritis
hospitalizations among US children following implementation of
the rotavirus vaccine[ J ]. JAMA, 2015, 313(22) :2282-2284.
DOI: 10. 1001/jama.2015. 5571.

Vinje J. Andances in laboratory methods for detection and typing
of norovirus[ J]. J Clin Microbiol, 2015, 53(2) :373-381. DOI.;
10. 1128/JCM.01535-14.

Eden JS, Tanaka MM, Boni MF, et al. Recombination within the
pandemic Norovirus G Il .4 lineage[ J]. J Virol, 2013, 87(11) .
6270-6282. DOI. 10. 1128/JV1.03464-12.

Jiang X, Huang PW, Zhong WM, et al.Design and evaluation of
a primer pair that detects both Norwalk- and Sapporo-like
caliciviruses by RT-PCR[J]. J Virol Methods, 1999,83(1-2) :
145-154. DOI: 10. 1016/S0166-0934(99) 00114-7.

Shoko

Detection of norovirus ( GI, GII), sapovirus and astrovirus in

Hainian Yana, Fumihiro Yagyua, Okitsua, et al.
fecal samples using reverse transcription sinle-round multiplex
PCR[J].J Virol Methods, 2003, 114. 37-44. DOI.10. 1016/].
jviromet.2003. 08. 009.

ZRN) A7 3K VPFERAE . MR 2011 4R <5 B WAL A 1
SEPEEAT I A RO S SE [ T ] v B v A g, 2013,
19(5) :431-434.

ZE, Bplik, WFPE, 4F. 2012—2013 4E M <5 5 B4 L
PR SRR G I1.4 Sydney2012 A8 Skk [ J]. v [ 1 Al
FPE, 2015, 21(3) . 283-288.

van Beek J, Ambert-Balay K, Botteldoorn N, et al. Indications
for worldwide increased norovirus activity associated with
emergence of a new variant of genotype 1.4, late 2012[ J|. Euro
Surveill, 2013, 18 (1) : pii = 20345. DOI. 10. 1186/1475-2875-
12-4.

g, SUEFS I, 45 2005—2008 4T AR NoV B
REBERINDTWAT A LT ] W #E2E4R, 2010, (3):
202-207.

JPEEE, RN, BAEE, . 1999—2005 AEFREB 4N ILA
FRPRIRTEIIEBTIE 1], A4, 2007, 23(1) : 9-14.

Bull RA, Tanaka MM, White PA. Norovirus recombination[ J]. J
Gen Virol, 2007, 83:3347-3359. DOI: 10. 1099/vir. 0. 83321
-0.

Jackie E. Mahar, Karin Bok, Kim Y. Green,

importance of intergenic

et al. The
recombination in norovirus GII. 3
evolution [ J ]. J Virol, 2013, 87 (7): 3687-3698. DOI:
10. 1128/JV1.03056-12.

[14]

[15]

[16]

[17]

[20]

[21]

[22]

[23]

Mathijs E, Denayer S, Palmeira L, et al. Novel norovirus
recombinants and of GII.4 sub-lineages associated with outbreaks
between 2006 and 2010 in Belgium[ J]. Virol J, 2011, 8.310.
DOI.10. 1186/1743-422X-8-310.

Barreira DMPG, Fumian TM, Tonini MAL, et al. Detection and
molecular characterization of the novel recombinant norovirus GII.
P16-GlI1.4 Sydney in southeastern Brazil in 2016 J]. PLoS One,
2017, 12 (12): e0189504. DOIL. 10. 1371/journal. pone. 018
9504.

Cannon JL, Barclay L, Collins NR,
Epidemiologic-Trends of Norovirus Outbreaks in the United States
from 2013 to 2016 Demonstrated Emergence of Novel GII. 4
Recombinant Viruses[ J]. J Clin Microbiol, 2017, 55(7) :2208-
2221. DOI; 10. 1128/JCM.00455-17.

Lu Jing, Fang Ling, Sun Limei, et al. Association of GII.P16-

et al. Genetic and

GII. 2 recombinant Norovirus strain with increased Norovirus
outbreaks, Guangdong, China, 2016 [ J]. Emerg Infect Dis,
2017, 23 (7). 1188-1190. DOI: 10. 1371/journal. pone. 018
6090.

Niendorf S, Jacobsen S, Faber M, et al. Steep rise in norovirus
cases and emergence of a new recombinant strain G [ .P16-G II ..
2, Germany, winter 2016 [ J]. Euro Surveill, 2017, 22(4) .
30447. DOI. 10. 2807/1560-7917.ES.2017. 22. 4. 30447.

Ao YY, Wang JJ, Ling H, et al. Norovirus G I[.P16-G 1.2
associated gastroenteritis, China, 2016[ J]. Emerg Infect Dis,
2017, 23(7) :1172-1175. DOI. 10. 3201/€id2307. 170034.
ZRI, AR, B A PR — i 2 R T T I R Y
FEPREAE [ 1], b PR R 50 44 7, 2018, 28 (10):
1162-1165.

LuJ, Sun L, Fang L, et al. Gastroenteritis outbreaks caused by
Norovirus GII.17, Guangdong Province, China, 2014-2015[J].
Emerg Infect Dis, 2015,21(7) :1240-1242. DOI: 10. 3201/eid
2107. 150226.

Fu J,Ai J, Jin M, et al. Emergence of a new GII. 17 norovirus
variant in patients with acute gastroenteritis in Jiangsu, China,
September 2014 to March 2015[ J]. Euro Surveill, 2015, 20
(24). pii = 21157. DOI; 10.2807/1560-7917. ES2015. 20.
24.21157.

Matsushima Y, Ishikawa M, Shimizu T, et al. Genetic analyses
of GII. 17 norovirus strains in diarrheal disease outbreaks from
December 2014 to March 2015 in Japan reveal a novel
polymerase sequence and amino acid substitutions in the capsid
region 2014 to March 2015[ J]. Euro Surveill, 2015, 20(26) ;
pii=21173. DOI; 10. 2807/ 1560-7917.ES2015. 20. 26. 21173.
Eok, kET, F9E, % RERHE G I.17 895 s
9 B R 5 TR IR AR RIF 5 [ ] v A S0 R I A
4, 2017, 31(3):210-213. DOI; 10. 3760/cma. j. issn.
1003-9279. 2017. 03. 006.

(W H 11 .2018-07-23)
(AR Ot . B4





