- 370 - PERITRERE 201154 A% 324548  Chin J Epidemiol, April 2011, Vol. 32,No.4

- Wy -

=EE 2007 —2009 FE AT HEIR IR R 55 5
SH 1 HN & [H #3528 R 1E 7Bt

Lk k&S AL HMKRE BAE HEA

(W] BH 24720072009 £ Z B4 BB IR R 8 (MuV) 4 B R (9 SH A HN 5 4%
fE, Hk RARER-RE RN M Vero 1A B MR F kN A Py 184 SHEEMHN
EE,FEH Mega 4. SR HBEHE. ER ZHEE 145HEMuV ¢ SHEERBEE
M A E AR R J kN 98.3% ~ 100.0% 71 96.5% ~ 100.0% , 55 . 4th 45 f4% He 35 H R 1R 4 4 92.6% ~
99.4% 1 87.7% ~100.0% , P Wsh1 HIwsh2 5 HM FEERNERE X, SEHHKRRRER
84.5% ~ 85.19%F177.2% ; 5 H-Ath 3 58 R [3) YR 44 4 83.4% ~ 90.9% %1 70.1% ~ 86.0%., 6 ¥k MuV 75
BRI HN BB 5 H M AR LR E B 518 99.3% ~ 99.5%F199.1% ~ 99.7%; 5 + E 53 B # SP
OB HEM AR ERRIRIER R 99.8%; 5 AbH KN R [FE R4 94.7% ~ 96.8%F195.5% ~ 99.1%;
Sk i BB R 92.4% ~ 93.2%F195.5% ~ 96.4%. & 2007—2009 fE =R A FLATHI MuV
¥ F AR HHN B A H SHEHESF,
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[Abstract] Objective To analyze genetic characterization of the small hydrophobic and
hemagglutinin-neuraminidase genes of mumps virus (MuV) isolated in Yunnan province, China from
2007 to 2009. Methods Fourteen MuV strains were isolated in Yunnan, China from 2007 to 2009.
Using RT-PCR, the SH gene fragments contained 316 nucleotides in all strains and HN gene of six
strains were sequenced. The sequences were aligned with other mumps virus sequences downloaded
from GenBank using Mega 4.1 sofiware. Results Fourteen isolated strains were closely related to
other reference strains of F genotypes. In SH gene, the homology of nucleotide and amino acid among
the fourteen isolated strains were 98.3%-100.0% and 96.5%-100.0% , respectively, and 92.6%-
99.4% and 87.7%-100.0% of homology when compared with that of strains isolated from other
provinces in China, respectively. Wsh1 and Wsh2 strains had less homology when compared to other
strains of F genotypes. The fourteen strains had homology of 84.5%-85.1% and 77.2% compared to
vaccine strains on nucleotide and amino acid, respectively, and had homology of 83.4%-90.9% and
70.1%~86.0% compared to that of other genotypes. In HN gene, the homology of nucleotide and
amino acid among the six isolated strains were 99.3%-99.5% and 99.1%-99.7% , respectively, and
also 99.8% and 99.8% of homology respectively when compared to the SP strain in China. All the six
strains had homology of 92.4%-93.2% and 95.5%-96.4% when compared to the vaccine strains on
nucleotide and amino acid, respectively, and had homology of 94.7%-96.8% and 95.5%-99.1%
compared to other genotypes. Conclusion Fourteen strains isolated in Yunnan from 2007 to 2009
belonged to F genotype of MuV while the HN gene seemed more conservative than SH gene.
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BB AR AR (MuV) 5 2t IR B & 2 9%
WATHEREAR R 9% R . MuV B TRIKRER, HE
H A h— s R T B 4% RNA, L HES I
4 :3' N-P/V/I-M-F-SH-HN-L 5', 4> 5 %t B #%5%
EAN) BEACP) EFEAM) MEELF).
/MEUKEH(SH) (B R -MH L2 REE(HN) FIKE
H(L), HFHNEF MoV BN EEH RN A,
E5ZEkgs HeaRBEENES FEATRSE
X;SHERBER, HERNMIENRZLEE, B
BHE I 7ERE 1L T8 F 4R AE S5 2 I TNF-off5 5
FRERLABENEHY. ETSHERMNES
BT MUVEESHA~M BAEREY, £
8 (6] SH B 5 (2 5 > 8%, i H b B H A
AKX,

EARHERY, PEARSBE MuV HFE
WATHR A FRFR, T HRE AR BN EEEE
SERZHN AT, R, AP 2007 —2009 4
EZEERRRTHRRMENERRAR>EE
MuV ) SH ZE R 5 ME4 HN BB 5047, 3+ 5
GenBank FE A ) MuV SH FIHN EFFFI X, T
BB EE RN FIRATRFRE RO 45

MRS &

1. ¥ %} . /M4 1f 75 F1 DMEM % Sigma 7= & ;
Qiamp Viral RNA Mini Kit } Qiagen 7= ; RT-PCR
BRAEAREEZEY TR 51N EBETAY T
BAERA A .

2. BRA R 7 F 2007 — 2009 SEEE R H R
. ER e B ST SR E
WATHERS IR % B & S S AU 52 03 D WKBAR AR,
20 CHKAERF

3. RENE B R B ILOBBIRAZRET
I8, 4% H 4 B R Vero 411, 37 CHR M 30 min, Sl A
& 5%/ M 7% B DMEM 537K , 37 “CHEFRIFNEE 4
HwAE (CPE) , S BLE PR, R F-70 CUKAE. K
B CPEMtnas, % 2R, Ik h B CPE & APt

4. 57 RNA $# 5L 7% # RNA 842 BU% Qiamp
Viral RNA Mini Kit %80 $i# 17, RBLHFEEMA
Qiamp W Bt A, ZHORE.LUERIE A AVE B
Z ok, FIEHCE 1 min, 8000 r/min B0 1 min, Y
£ R RNA, 20 CIEFE,

5.8 FFEEY . S CRI5-7) 5, IR
1 % % ¥ SP (DQ649478) %k , 3| ¥ i% 3+ : SH3:
5'-ATG ATC TCA TCA GGT AC-3'(6143 ~ 6159) ,

SH4: 5'- TCC TAA GTT TGT TCT GG-3'(6555 ~
6539) ; HN1: GTT TCG ATC ACT CAC TCT AGA
(6422 ~ 6442) ,HN2: TAC ATT ATG GGT ATA GCA
CCT(7184 ~ 7204) ,HN3: TTC TCT ATC GGC CAT
CCA CT(7082 ~ 7101) , HN4: GCT CGC AAT TTG
TAA CTA GG(7793 ~7774) ,HN5: TTC AGG ACC
ACA ACA AGA (7663 ~7683) , HN6: GTA CTT
CGG GTA GGA GTA TC(8474 ~ 8455),

K F B R - A B RN (RT-PCR) Y 1 SHE:
PRIAHE M X & HN ER N EER A B, 7
P2 1 %5 R R B B Ik 58 , difb e Znic
RLFE ABIZAE] 3100 854Xt B Sh5E U1 E o

6. 55347 : il Mega 4.1 B4 40 BS 69 MuV i
FTHEAI 33 Bk MuV 5% BRIK SH 2 B AR 43 73 B Bk

) HN R UF 5 B AT (£ 1),
F1 AWHRFMuVERTIIHRENG RS
43485 B SH HN BER

MuVs-CHN04-4B060742-F EU780218 -  HE 2004
MuVs-CHN04-4B050505-F EU780217 - $H 2004
Wizl 277158 - hHE 1995
Wshi Z77160 - FE 1995
Wsh2 281005 -  $H 1996
Wsh3 U80435 - $H 1995
Wiz2 277161 -  ®H 1996
wiz3 Z77159 - R 1995
SP DQ649478 DQ649478 2005
Zhejiang06-30-10 EF102880 - ®@ 2006
Zhejiang06-26-09 EF102877 - HH 2006
JL2 AF345290 AF345290 %M 1963
JLS AF338106 AF338106 £E 1963
87 1004 AF314560 AF314560 fufk 1987
Lit-1023 AY039721 AY502060 358 1999
Lit-976 AY039730 AY502059 37 F9%8 1999
ZgA-Cro69 AY376447 AY376470 BT 1969
Kent1-3UK97 AF142767 - ®H 1997
Gloucl-UK96 AF280799 AF280799 & 1996
Du-CRO05 DQ139784 DQ139783 e B #2005
88-1961 AF467767 AF467767 £E 1988
MP-93-N AB003415 AB003415 A7 1993
MP-94-H AB003417 AB003417 HZ 1994
KN991092 AF528342 AF528330 8 E 1999
Dac981134 AF528340 - BAH 1998
Edingburgh2 X63711 - x%H 1992
Edingburgh6 X63712 -  %H 1992
Tokyo S-M-10~JPN.01  AB105480 -  H&E 2001
Tokyo M-50-JPN.00 DQ136174 - H=&E 2000
Minsk.Belarus/10.02 DQ136175 - BHRBH 2002
Phang-nga. THA-4.08-5  EU497656 - ¥R/ 2008
DK-83-07 AF365919 - A% 2007
TK087-Ja97 AB056147 -  Bxk 1997
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1. RT-PCR BB FF - 52 (A A 20 43 BHYE 4%
FL 0 o B 7% V52 BUHE 17 A9 9% B RNA, #5755 B RNA
B SH3 F1SH4 5|2 RT-PCR Y1 , 1% 3 A5 i R At
B IKRIE A 144y R R PCR =Y, K
JE5 2 397 bp, HLAS 4 SH3 #47 DNA JilFe . #llF
45538 12 NCBI BLAST W5t , #5 € A 144 4 MuV,
¥ H SH 25 55 % % GenBank, KB HHN & 75
4% 51 % : HQ199874 ~ HQ199887, X & 43 4+ B3 ¥k
(cx-15-07, M3-08,, yl-2-09, yx—2-09., zt—15-08 F
q-10-08) Y HN EEH ¥ # , R KB 3 E™Y
1282 bp. 711 bp A1 812 bp, 3 M FF , sk B 5 33K 78
FH % RS HQ693821 ~ HQ693826,

2. Fp R L0 B A Mega 4.1 5K X3 BT 3k 18
#) 14 #& MuV F1 GenBank 7 # 33 # MuV #J SH
B , % i Neighbor-joining 77 # k47 Fh R #E 4k 2097 .
ZRER: UBMuVEESZXEN L 5HATMuVF
ERMSERB N, EFRERAME R~
SEAR3E, T BB 4 B BR (1995 4E 43 BT ) Wish1 1 Wsh2
S5HAbFHE R MuV XM BB —Z(E 1),

1]
|c

Edingburgh2
70601 Edingburgné | E

100, MP-93-N
' DK-83-07

1, Mirsk Belarus-10 02 | M
Tokyo M-50-JPN.00

Tokyo S-Iil-10-JPN.01 It

88-1961 I
12 H-Minsk Belarus 4401 H
Dae981134 |1
G

Gloucl-UK96 |
100 JL5JL2 I A
ﬁi_ , MP94H | J

7001— TK087-Jad7

E1 MuVFEHEEZRSZHACHE
5 5b, % 5 ¥k MuV 43 B Bk #1 GenBank 7 13 #k

MuV 8 HN 2 H , BRI skt i R &
BL(E 2),5% MuV 4Bk 5 SP ik B A HEIE T —
AL SET SHRM RS LTI REE
il UESEREREZEE BHRTOMuVARF
HER, BHETF SH A HN ZEH K MuV R LT

ERFEM
o6 yl-2-09
44 cx-15-07
63— zt-15-08
qj-10-08
100157 yx-2-09 F
# sp
93'M3-08
e 881961 IH
KN991092 K
2| 73 87 1004 18
99 MP-93-N 1K

22 ————Du-CRO05 l 0
65 100 — Glouc1-UK96
] ZgA-Crob9 io
MP-94-H 1
- Lit-1023 |°
100 L Lit-976

2 | A

0.01 100 JLS

B2 MuVEFHENEHNKNRESGHLE

3. SH # HN B # B 7 51 RHE 534 - X 2007 —
2009 4 = B A KG9 14 Bk MuV A1 33 RS E B
SHEF 6T HHERA BT, EREBAR(FE2):
14 ¥k MuV B BR 89 R R 4 98.3% ~ 100.0%, 5 H
45 153 6 [ 844 28 92.6% ~ 99.4% , FHo 55 Wshl 1
Wsh2 43811 4 92.6% 1 94.3% ; 5FEEi Bk (JL2 F1ILS)
FRIRTEYIHR 77.2%; 5 H A B R BRI TE K 83.4% ~
90.9% , -7 Tokyo S~ 1 -10-JPN.01 #1 Kent1-3UK97
B, MP-93-N ARk, & AREFERE SHE
HMER>8%, HNEF N 2% ~ 4%, A EE
B RTAAT I MuV 5 H A4 AT # MuV & A R 9
HA, 55, 5HAEERMGSERIEN,FERNY
£ MuV ¥ SHE A E H UK R FH 2 E A 2
[A(G)s—Cis, Tss—Css, As— Gy Fl Tir>Craa] (B
KBR)o

Xt 6 Bk 4> B K 13 Bk S % Bk HN R 1) 1740
MEHFBA BT RA(ES) 6 BkMuV 3Bk
(8] B HN EEZHF R FEHRER 99.3% ~ 99.5%; 5
B 4> B Bk SP ¥k A9 HN BB T B H 99.8%; 5 HiAth
F R FEE R 94.7% ~ 96.8%; SR H BB
RN 92.4% ~ 93.2%,

4. SH A1 HN S KL B 7 51 R R 54 Xt 2007 —
2009 FE = REE FTRAEHY 14 Bk MuV F1 33 Bk S ki)
SHEHESTNMEEMAT. ERER(FE2): 145
MuV B EER R 96.5% ~ 100.0% , 5 H &
43 1[5 I8 4 R 87.7% ~ 100.0% , H h Wsh1 & i
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£2 MuVAEHRMI-08 5 HAL B bk SHEEMEHR

£3 MuV /B M3-08 5 HA & vk HN B

R B MFIIEE (%) 57 WA I ARSI I IR (%) 4MT

SEH% siH [ sE# Sy EEHk HA
MuVs-CHN04-4B060742-F 99.4(100.0)M4-08 100.0(100.0) 87 1004 96.8(98.5)
MuVs-CHN04-4B050505-F 98.3(96.5) || JL2 85.1(77.2) 88-1961 96.0(97.9)
Wizl 97.7(94.7) || JLS 84.6(77.2) ZgA~Cro69 96.6(99.3)
Wshl 92.6(87.7) | Du-CRO05 ' 88.6(82.5) Du-CRO05 94.7(97.3)
Wsh2 94.3(89.5) | 88-1961 90.3(82.5) KN991092 96.5(99.1)
Wsh3 98.3(96.5) | MP-93-N 83.4(70.1) Glouct-UK96 95.4(98.3)
Wiz2 98.9(98.2) | MP-94-H 85.1(71.9) Lit-1023 95.0(97.8)
Wiz3 97.7(94.7) | KN991092 89.7(82.5) Lit-976 94.9(97.4)
SP 100.0(100.0)} Dae981134 89.1(80.7) MP-93-N 96.1(98.1)
Zhejiang06-30-10 96.6(94.7) | Edingburgh2 85.1(73.7) MP-94-H 95.5(98.5)
Zhejiang06-26-09 97.7(94.7) || Edingburgh6 85.1(73.7) JL2 93.2(96.4)
cx-15-07 98.3(96.5) || Tokyo S— M -10-JPN.01 90.9(80.7) JLS 92.4(95.5)
cx-5-07 98.3(96.5) | Tokyo M-50-JPN.00 90.3(80.7) SP 99.8(99.8)
yl-1-09 98.9(98.2) || Minsk.Belarus/10.02 90.3(80.7) cx-15-07 99.3(99.1)
y1-4-09 99.8(100.0) Phang-ngaTHA-4.08-5 85.7(77.2) y1-2-09 99.4(99.7)
zt-1-08 98.3(96.5) || DK-83-07 85.7(77.2) yx-2-09 99.4(99.3)
zt-12-08 98.3(96.5) | TK087 Ja97 84.6(70.2) zt-15-08 99.5(99.5)
zt-25-08 98.3(96.5) || 87 1004 89.7(86.0) qj-10-08 99.5(99.4)
yx-10-09 98.9(98.2) || Lit-1023 89.7(82.5) i fm#2
yx-2-09 98.3(96.5) || Lit-976 89.7(82.5)
q-10-09 98.3(96.5) || ZgA-Cro69 80.7(717.2) XA R R EEEAMRME S EES
qj-6-09 98.3(96.5) | Kent1-3UK97 90.9(78.9) %‘ i%ﬁ)‘( o
lec-5-08 98.9(98.2) {| Gloucl-UK96 88.6(82.5) MuV % g E @ #%E ﬂﬂ @ B‘J :Hﬁ iﬁ ﬁ"fﬁ 4%-:

I 55 AR A 5 0 B M AT 1 R R B (%)

(Wsh2 7 89.5% ) ; 55 %% t Bk &9 [/l ¥ K 77.2% ~
77.5%; 5 FH A H R R HAE RN 70.1% ~ 86.0% , Hh
87 1004 B ,MP-93-N N &K, B4, EBENF
ERNYN(BEZEESERMV) 5RMEERY
SEHH(E3),F R EBKHEKE SHEERB
WEERFH ELEAREFHMEEMHRED
[Q—H;,S(Y,C)—HiW M I(V,L,T)s—Maz]o

XF 6 Bk MuV 73 B PR 13 kRS2 HR A HN 2
SINEBEMAT R (FK3) : 65k MuV S EERZ 8]
B HN 2N M F R R 99.1% ~99.7%; 5B H
53 BE Bk SP BR 89 HN 2 I E MR TN 99.8% 5 5
HoAth R R [ B K 95.5% ~ 99.1% ; SR HH R
TRYER 95.5% ~ 96.4%, MLLE4T & BL, HN H
H SH ZEFF5F,

it i
MuV fE 5 RNA #% %, ERNA R4 L2 ET)
B BHMRIBRREEN 107 ~ 10* (154, X F &
EEMuV, ET SHEFWRAER K 1.86X 10209,

B RITSERE & 7% MuV 5% & bk A 2 bk B A ZE A T
o B, MuV MRAE N T THRENER,

#02, C-E.G.HAFE T2 H BT ER,
i B.F.I.LEFABRUFEHRAETH, FEE-
ERSHX , JLA MuV £ H B o] GlatF €, AR
&) B Bt 6] B A R B MuV E BR AY . e B g
1970—19804E R A FID 4, 1983 — 1985 &/ CHID
B, 1985 BIBE M AR FERE, 1975—1988FE CHY
JEERATH, BS 7 1989—1998 £ 5 C.D HM G
B HA< 1967— 1989 45 3 B Y, 1993 — 1998 42 i1 3
DAY, 19994E LG G BN FEMATHE
- ABRE TN = A X Muv SHEEE 43
PrR & H M A EE, XA MuV F 3 H 2 4542
ERBEERIT. Rt ZIETHEB MuV ST
FILRSEMFRBBZ E@FEER, WIHMERZ
R R th 7 — s M A TR R, e — B X 3R
158 592 B ¥k M3-08 . M4-08 1 SP B4 # 7] & [F] 7
¥, BEEE R R A HERS, RERTHMuV ZET —
ERENER,
FE RS R B TSR B 20 42 60 SE K IFHAH
LA, RERREBRAKEBE TR, BESFEHRE
wEEPEY LR RIBRRA . HAETRHAN
BRREHGEXBANREZRH T MuV ZHH
B B R (A B R R B B I
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RER .- REFBHMUVET SO/ TARRER,
TRATHE N F 2R DARTST SPEEMuV IR K
B MuV A RKEEMFREAMERIEN S EHHA
BER, AHKEIHEZEEAFRMEK MuV 2
BHROEINEREZR, ARTRMEER EHFRE
¥ 9%, H 3 4~ bk R AL aa264 ~ 288,

JLS

JL2

87 1004

Lit-1023

KN991092

MP-93-N

88-1961

DK-83-07
Edingburgh2
Edingburgh6
H-Minsk.Belarus-44.01
Dae981134
ZgA-Cro69

MP-94-H

Lit-976
Minsk.Belarus-10.02
Du-CRO05

Tokyo M-50-JPN.00
Tokyo S-II-10-JPN.0O1

TK087-Ja97

Gloucl-UK96

Kent1-3UK97

Zhejiang 06-30-10

Zhejiang 06-26-09

MuVs-CHN04-4B050505-F

MuVs-CHN04-4B060742-F

M4-08

M3-08

cx-15-07

cx-5-07

qj-10-08

qi-6-08

yi-4-09

yl-1-09

zt-1-08

zt-25-08

zt-12-08

lc-5-08

-10-09

08

Sp

Wshl

Wizl

Wiz2

Wiz3

Wsh2

Wsh3
JL2 (A)
JL5 (A)
871004 (B)
88-1961 (H)
Du-CRO0S  (G)
Glouc1-UK96 (G)
KN991092 (1)
MP94-H ()
ZgA-Cro69 (D)
MP93-N  (K)
Lit-976 ©
Lit-1023  (C)
SP F)
M3-08 (F)
q-10-08  (F)
yl-2-09 F)
¥x-2-09 F
ex-15-07  (F)
#1508  (F)
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329 ~ 340 #1352 ~ 360 ¥ —B, KRR EER M 5%
B 1 [l TR 1 Y91 T 97% ; 7E 2a264 ~ 288 F1352 ~
60 EFENARER (K4, HAKEEMA®
MuV #Z Ei sk SRATHREEE P APUARME R, X AT
SEREREERRUERITH—NEERHE ,HEFR
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