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Abstract: Objective To analyze genetic characteristics of mumps virus from a mumps outbreak in a district in Beijing.
Methods We collected throat swabs from suspected mumps cases during the outbreak to test for mumps virus nucleic
acid and to isolate virus. We determined SH-gene-based genotypes, genetic homology, and genetic variations. Results
5.4%)

nucleic acid differences between theses isolates and strains isolated in previous years in Beijing, indicating that they

Eight strains of mumps virus were isolated from the outbreak; all were F genotype. There were 1-17 (0.3%-

belonged to the same phylogenetic branch. Conclusions F genotype was the predominant mumps genotype circulating
in Beijing. There was a high variation within the F genotype across the years. We should strengthen continuous mumps
virus monitoring.
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Table 1 Laboratory results of 20 suspected mumps cases

SRAEA A

SRAE I

5] 5] == =
WO ORER R RN Sample (O Sample | ek B o
NO. Gender Week NO. Onset date collection collection . MuV RNA | X
. history isolation
date interval
1 B Male 11 2018-3-14 2018-4-2 19 7 No + + -
2 4 Female 13 2018-3-28 2018-4-2 5 J& Yes - + +
3 B Male 13 2018-3-29 2018-4-2 4 J& Yes + + +
4 B Male 13 2018-3-30 2018-4-2 3 J& Yes - + +
5 B Male 13 2018-3-30 2018-4-2 3 J& Yes + + +
6  Male 13 2018-3-30 2018-4-3 4 J& Yes - + -
7 4 Female 13 2018-3-31 2018-4-2 2 J& Yes + + +
8 i Male 13 2018-3-31 2018-4-3 3 J& Yes + + +
9 % Female 13 2018-3-30 2018-4-8 9 J& Yes - +
10 ¥ Male 13 2018-3-30 2018-4-8 9 J& Yes + -
11 B Male 14 2018-4-7 2018-4-9 2 J& Yes - + +
12 % Female 14 2018-4-6 2018-4-10 4 & Yes + - -
13 I Male 14 2018-4-8 2018-4-11 3 7% No - + +
14 1 Male 15 2018-4-10 2018-4-11 1 J& Yes - +
15 % Female 13 2018-4-1 2018-4-11 10 J& Yes + +
16 5 Male 15 2018-4-10 2018-4-12 2 J& Yes - +
17 % Female 14 2018-4-7 2018-4-12 5 J& Yes + -
18 H Male 15 2018-4-9 2018-4-11 2 J& Yes -
19 4 Female 15 2018-4-10 2018-4-12 2 & Yes - -
20 7 Male 15 2018-4-12 2018-4-12 0 J& Yes - -
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9% 1 TgMs MuV ¥ 8« MuV 43 85 B2 24 51
27.3% 72.7%- 54.5%; >4d ) 95 4] 43 5 N 66.7%-
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Table 2 Positivity rates (%) of laboratory tests by sample collection time and vaccination history

75 & Variable IgM WREEAZE MuV RNA BB MuV isolation
RAERE Sample collection time
0-3d 27.3(3/11) 72.7(8/11) 54.5(6/11)
>4d 66.7(6/9) 66.7(6/9) 22.2(2/9)
% & Vaccination history
# Yes 44.4(8/18) 66.7(12/18) 38.9(7/18)
% No 50.0(1/2) 100(2/2) 50.0(1/2)
73 Total 45.0(9/20) 70.0(14/20) 40.0(8/20)
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MuViiZagreb HRV/39 98-C
MuVi/Stockholm.SWE/46.84-C
MuVilGe9. DEU/0.77-D
MuVi/Nottingham GBR/19.04-D
MuVi/RW154.USA/0.70s-K

WE/26.83-K

MuViTokyo.JPN/0.93
MuVi/Fukuoka.JPN/41.00-L

MuVirTokyo.JPN/6.01-L

MuVi/Bedford. GBRI0.89-H

MuVi/Ulaanbaatar. MNG/22.09-H

100 MuVilAkita. JPN/42.93-1
MuVi/Dg1062 KOR/46.98-1
MuVi/London. GBR/3.02
MuVi/Sheffield. GBR/1.05-G
5|~ MuVi/Gloucester GBR/32.96-G
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@ PN S b Strains from the outbreak

A JLRUJAE F 2L A6 # Beijing F genotype virus from previous years
A HAbA 0y F IR ARG H F genotype virus from other provinces
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Figure 1 Phylogenetic tree of SH genes between MuV strains

from the outbreak and other reference strains



rh T A 2019 4FE 2 5 25 B4 1

BHEHI T G FEHA T, 2015 4E )5 7E—LeE Z k3
BEWATEIAT 6 LAY I H AR LD R A] AE [R] — HE
DX R 2 U210 7 MR 46 928 1 S 2 W, AR 10
T NZIA7 100-1 000 N & AR, &9 = i R 4 R 3
w1 M A 2-5 AR — K IR AT 20 42 80 44T
i, 60% 1) WHO B 5 =K R 98 92 1 51 e e Bk
A B AR T A 1

D FIE 9 1) %) S5 36 B 12 T — M3 Ao XoF LV S PR A B
WA B AR SEA T A o A 0F 9 2 B 1, X g 197 R B Wi
T PR I 53 590 AT A R I I 35 2 1gM Asr il
MR A e BH P 6 e di i, PRFEAE R IS 6-10d A6
H R A X TgM ORI i & g st IRL A 41 B2 (10d
W), BHH 3B T 5 o

ATIFFE Xt 20 1) B8 AL B B A REAR AT T ARG
Hirp MuV IgM FHPEZRH 45.0%, Mu'V A% B2 K6 I 5H %
FHN T70.0%, =T IgM FHPES U 1gM BH M K Bt v ]
HERE T 2 W 4 =, RAEFEASTE 4-11d N, IgM B
P b e 5 v K- T BEAZ R A & e 3d PR HE B
PRI (72.7%) o i REAC R, KR 12 W o BH A 1T
IgM HLARRER HAREA A 8 1, H FE AP E LW
3d AN, ATRERH T & R LM i 1gM Pk
AR T i B Ak R M A 9 R T 9 19 2k B It TgM
PUEA T E 1 BT, iX 5 Alexandra Nunn 58 A5
ZEIR BT 3 A (FEA 104 124 17) SRAERTR]
FERI 3d J5, TgM BHAE I A2 A I Ry B 3k vl i 2
AR TR I 9 B 0 T ) PN A dt 14 (B I 5 3 TR0 | B S
BILIAR B0 G 92 o7 25, 8 B 4 MR AR kil Ik, E
W R S e, B %R R B RS A B R AR
T ASHIEFE R 20 151 5B AL 30 G 51 4L 4 B 8 Bk MuV
BEVR, 20 B R AAIR, X P RE S IR R v 1 B s A
Ko [ 2016 4ELINE, b mt i A7 IR 4 222 1 Ho 28 sk 95 141)
) B A 18 T 31 70% DL b, A G s s 461 B X o 2
H Mu Ve AHIE ST A G 8 s 99 B 90%, B —
TgM ol J 25 % IR ARG 0 30 AS B A7 R0 32 W7 8 BT A5 3
1], I HLFfE RS HERS | 55 40 B R0 WA, &
5 3d NG BE 43 B R AT K 54.5%, >4d 5 10 B R
7 22.2%, Hrp >8d W HEE T BS N 0.0% (LR RZH)
U0 B R A ol B 2 I, 5 7% 3 ML 5 i I % st
SRAEREAR A0S I Hp 5 B I 3 2 FOAZ R AG AR 45
PAHERR A fo 2 s g 191 XoF 4G 00 45 SR B4 5 i), 3B B i R
T A A AT RE

I FH PR 370 A ST R 1 O BRI, 4R 1 b
DX 30 HE S 18] A0 9 A 7 35 DR U 1) A 9% 3 43 LA I 7 S A
L HA HEE L MuV 1 SH 2R il T HANME ok,

Bl A AT Ry 43 BRI , 2450 T 25 SRS B A I, 3 v)
DL 3k HN 3 R A7 b 58 43 780 DO P10 AR BF 58 o ) 43
B 8RR BE AR SH O PR IR R EE A 100%,
[7i) b — A~ 43 32, 8 B A YR JE% 55 151 >k 1 ] — 55 75 Ak o
53 B bR 5 2016 4F Jb 5t B B Bk (MuVi/Beijing.
CHN/38.16-1-F) [R5 fe i, 55 A6t 4 At 5 R A%
TR 25 S 7E 1-17 1(0.3%-5.4%) Z [l JE R S X I
S EHR S AL AE F BRI bR IR HET, 55 MuVi/Taylor.
GBR/0.50s [Al kb —4~43 37, 2016 AL ik HELAY G
TIFE RS HAD E 2 IR G RS TR —4r 32, 5 F
BRSO R BT RN T e F LA E A
WiAE 53, Bk Z A0 22 S 7 2 i b ok M) AR g 1S
B B Ak 5 bt Dy A R R A ) B A AT IR 22 ST
SRBEK, TP F RIEER A

UT AR, — S X B MuV AT Rk ) At
RSB EE RS g 12020 R R 22 B0 R T R R R
JE T AN G 32 BRI 0 7 o AL 46 928 1 A e 3
TR VER, AT R R B T s TR R AR AR Ak, e, Ui
IR 5 % I R A Y AL HE S 8 A A IR R o A
RIS 05 X6t 2 T DR PP U R R AR K, 0 HOR B A AR B, %
BTl L AR J5 IR 2R BT AR 2K - B e ] 4 B 1 B 2
Wt o 2 A R T o B R 2 Xk, 0 25 0 ke A T R R 1
Xof B A A2t A T T A U AR, S K 8 PR AR
BRAR f5 0k 72 222700 A8 H B R 1915 17 B i SR B
B 4 4 it TR R R e R L BE e B AL, —
L B0 R AR S T S R S B A, B R L

SE k-

(1] #Rroe, s, YFE, 25 .2008-2010 4 [ 3 47 1 R R
TATI AR ST [J]. B0 LI ,2011,26(9):691-693.

FEI Fangrong, FENG Luzhao,XU Zhen, et al.
Epidemiology of mumps in China,2008-2010[J]. Disease
Surveillance,2011,26(9):691-693.

[2] £560, BRBE , 2545, % 2005-2009 4= #i VT4 Fi A T M R IR %
NN P T 404 (D], 9290 M ,2011,26(4):284-286.

FU Jian, CHEN Enfu, LI Qian, et al.Surveillance of
mumps in Zhejiang province, 2005-2009 [J]. Disease
Surveillance,2011,26(4):284-286.

[3] CHENG WY,LIU MT.Molecular characteristics of
mumps viruses isolated in Taiwan from 2006 to 2016[J].
Heliyon,2018,4(2):¢00518.

[4] LIU W,DENG L,LIN X,et al.Importation of mumps virus
genotype K to China from Vietnam [J].Emerg Infect
Dis,2018,24(4):774-778.

(51 WA . bt DA T e R 8 B9 5 i R DR R B 8 1 S8R
#r [D]. bt - P EBFIEERC 2009,

CHEN Meng, Genetic characteristics of mumps wild
virus and evaluation of vaccine efficacy in Beijing [D].
Beijing:Chinese Peking Union Medical College, 2009.



(o]

[71]

[8]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

CHINESE JOURNAL OF VACCINES AND IMMUNIZATION Vol.25 No.1

2019

A, RUT, TR, 5 PE 2006 ~ 2008 4R34 TP IR
AR BE I SEE FR AL 4 AT [J]. v [ 2 B RN B 82,2009, 15(1):8-
13.

CUI Aili,ZHU Zhen,WANG Changyin,et al.Genetic
characteristics of mumps virus in China from
2006 to 2008[J].Chinese Journal of Vaccines and
Immunization,2009, 15(1):8-13.

WREi, R, EK, 4F . AT 2016 4 A BURA TR IR ¢
G FEFAYEEE [J]. W85 2F 4R ,2017,33(5):706-711.
CHEN Meng,CUI Aili, WANG Bin, et al.
mumps virus found in Beijing, China in 2016[J]. Chinese
Journal of Virology,2017,33(5):706-711.

JIN L,RIMA B,BROWN D,et al.Proposal for genetic
characterisation of wild-type mumps strains: preliminary
Arch

G genotype

standardisation of the nomenclature [J].
Virol,2005,150(9):1903-1909.

CUI A, ZHU Z, HU Y, et al.Mumps epidemiology and
mumps virus genotypes circulating in mainland China
during 2013-2015[J].PloS One,2017,12(1):e0169561.

JIN L,ORVELL C,MYERS R,et al.Genomic diversity
of mumps virus and global distribution of the 12
genotypes[J].Reviews in Medical Virology,2015, 25(2):85-
101.

B E A, R ot gk e ZF2001-2017 4F R R AT R IR
B0 B 5 W D R i TRRR AL S BT (D] R R R RN A
2018,24(3):249-255.

CUI Aili,ZHU Zhen,ZHANG Yan,et al.Viral surveillance
and genetic characteristics of mumps viruses in China
during 2001-2017[J]. Chinese Journal of Vaccines and
Immunization,2018,24(3):249-255.

CUI A,RIVAILLER P,ZHU Z,et al.Evolutionary analysis of
mumps viruses of genotype F collected in mainland China
in 2001-2015[1].Sci Rep,2017, 7(1):17144.

ST I, X8, ThE e, 4F 2012 45 PR A X — i
AT T BRI 58 2 0 3 it e D) 2R A5 A (0] v P o £
% ,2017,23(1):67-71.

DENG Lili,LIU Wei,MA Yuyan,et al.Genetic character-
istics of mumps virus in a mumps outbreak among adults
in Guangxi Zhuang Autonomous Region,2012[J].Chinese
Journal of Vaccines and Immunization,2017,23(1):67-71.
NUNN A,MASUD S,KRAJDEN M, et al.Diagnostic yield
of laboratory methods and value of viral genotyping
during an outbreak of mumps in a partially vaccinated
population in British Columbia, Canada[J]. J Clin
Microbiol,2018,56(5):JCM.01954-17.

ROTA JS,ROSEN JB, DOLL MK,et al.Comparison of the
sensitivity of laboratory diagnostic methods from a well-
characterized outbreak of mumps in New York city in
2009[J].Clin Vaccine Immunol,2013, 20(3):391-396.
LATNER DR,MCGREW M,WILLIAMS N,et al.Enzyme-
linked immunospot assay detection of mumps-specific
antibody-secreting B cells as an alternative method
of laboratory diagnosis[J].Clin Vaccine Immunol,
2011,18(1):35-42.

Wi W, BRI 4R, 0, 252004 ~ 2007 4 b 50 HL X3 AT
Y T e ae S i B WU R e e B S /S
2008,18(9):1705-1707.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

CHEN Meng, CHEN Lijuan,YANG Jie,et al.Analysis
on pathogenic characteristics and genotype of
mumps virus strain circulating in Beijing from 2004
to 2007[J].Chinese Journal of Health Laboratory
Technology,2008,18(9):1705-1707.
STAPLETON P,STAPLETON P.Molecular investigation
of an Ontario mumps outbreak using whole genome
sequencing[J].Open Forum Infectious Diseases,
2017,4(Suppl 1):S359-S359.
WHO.Mumps virus nomenclature update:2012[J]. Weekly
Epidemiological Record,2012,87(22):217-224.
VAIDYA SR, TILAVAT SM, Hamde VS,et al.Outbreak
of mumps virus genotype G infection in tribal
individuals during 2016-17 in India [J].Microbiol
Immunol,2018,62(6):517-523.
GAVILAN AM,FERNANDEZ-GARCIA A,RUEDA A,et
al. Genomic non-coding regions reveal hidden patterns
of mumps virus circulation in Spain,2005 to 2015[J].Euro
Surveill,2018,23(15):1-8.
Eﬁﬂ'@ TERRHE, 5KE , 55 VLR 2016 42 A2 /N R AT
e B R S HTIR A 73 [J]. P el 2 A2 AR 2018, 39 (5):738-

740.
JIA Chengmei,WANG Zhiguo,ZHANG Lei,et al.
Antibodies to mumps among primary school students in
Jiangsu province in 2016[J].Chinese Journal of School
Health,2018,39(5):738-740.
RZeod, SR . AN IR) AT 1 Mt 58 82 o o 4 B SRR AP 28
RECHEIEAN [J]. i A B PE 245 650 2018, 18(48):296.
SONG Huirong,JIA Na. Comparison of vaccination rate
and dose protection effect of different mumps [J].World
Latest Medicine Information, 2018, 18(48):296.
E  BREUAR, B &R . A8 BRI T e b2z i A e IR 48
7 RJEFOI BRI (1], B 3B ,2018, 34(6):540-
543+546.
Liang Jing,Chen Tianmu,Zhong Jianming.Evaluation of
the effectiveness of measures for mumps outbreak in a
middle school in Shenzhen of Guangdong[J].Journal of
Medical Pest Control,2018,34(6):540-543+546.
SR AT LB IR A B AT 2 R e B R ISR 3 AT (D]
GIE  ZRIERIR S 2013
ZHANG Lei.Analysis of epidemiological characteristics
and outbreak causes of mumps[D].Hefei:Anhui Medical
University,2013.
VL FARFY L GAT LR AT o TR B R S R
PRCR (7], AL A ,2015,36 (12):1845-1847.
LYU Haiying, WANG Cuiling.Protection effectiveness
of mumps attenuated live vaccine against mump
outbreak in schools[J].Chinese Journal of School Health,
2015,36(12):1845-1847.

DR, R kA E A R AR AT R A B R
ﬁfa&&mﬁé?}ﬂxﬁ% [7]. 22 4% 1A=, 2017, 38(1):137-
139.

MA Feifei,CHENG Huijian,LAI Xuehui,et al.Epidemic
outbreak of mumps and protective effect of vaccine in a
school[J].Chinese Journal of School Health, 2017,38(1):137-
139.

(A H 1A 2018-09-03)



