REREE

— 221 —

63(3) : 221-230, 2005

BAENC BT 2 AL T AT AN AD T8

(ELI - S
R REA AR A

) B A RIEWTIERT Y A v A RYHIEIEAT SR

b BOR?

(B eiEa]l FTaid, 20014 1 B2 5 2001 7 H £ Clo2E 7#5H CHRIC A > 7 ABG L2 s h
72 1353 ADBEZEOBIRTEL WIS LAY TATANVA SRKRESHE LTz, oD b STHRE, &
FHISSED 212 F, SH, HN BB OEERG N OWTHE L7z, HRICBW T4 DDER LY TR
A NV ADBIETRIDFAT L THE Y | i 2 W CRE PR ORI ZELTED Sit, TEDEED Genotype B
lZ. Genotype G IZ{& i - 7225, HARDOVHIDOE A BT C % 720ITL TWwiz, Genotype K & L D 2 DDHr
L WEEFRIOFEITIER 220 . 2513 SH FERIC 38 T 7% LB OGNS 0251 % 788 72, Genotype K
13 1994 FE I IR & A, 1990 FANAFBADIR L35 2 & 1Tz, Genotype L 13 2000 18 B THRAINHERS
SNz 5TERD D B 11 ERIE B2 35 BRI G 1o 38R K 8 #RIE L i dH S L7z &2 133 L > Genotype
L OIGIEE & e 2 ATOMER DIz 0. LAY T AT A NV ADDTIEDOERFEBE 25T 2 LER D

%o

T C &I

LY TATANVABZNNT R 7 IRIVT Z 74 VA
JBOD 1 DT, 144 negative sense RNA 7 A VA TH
D. N,P,M, F,SH, HN, L® 7 ODOEHZ I — R ¥
%Y, fusion (F & W% 3°) & hemagglutinin-neur-
aminidase (HN &W§3) BTV A )V ASHEBEE H
<. HNEH RO S 7 VBV £ 78 —~D 7 A )
AFEEDBRAIDAT v 7k, ZHUHFEL 74 VADR
AT ERE I B W CEELZE 252, small
hydrophobic (SH &H§3) &G S hiz i
FAET 205, VA NVADBG, 5 ERICHEIAE
ZHOTRBWERESNTWD, ZOKEEIZIHS
DTN,

LY TATANVAEIRIEZHFPTHRITLTCE Y (B
ERROBETFRSHEIL Y A )V X DGR % 7l 3
27 DWHETH D, LY TATA N ADS T

520% <13, SH I B U 2 HERS OFERICED
W72+, SH mRNA X 316 DIERM S D .57 D
7S Bk a— K3 589, SHEBUIMD £ DEs &
D HZEELINE O, Wu 51 13 SH FEIE O HE RS
DFEWCFE T 6 DDOBETHOH L WA ZRE L.
Z Dk D OBIETRIDEHE S 71219, HFFHO
WETIE. A~ O 10 HOBEFEIC/HFES L, SH 2
HD28~30FHDO7 S /) vy b LEE T
ST 2 L HEINTWEM, 7S VN
L b TIL, 1IS, SLS, IML, TIS 3% 1124 Genotype
A, B, E, F, J O %1~ L7z, Genotype C & D D%
COBED MY vy biEZENEFNVYVS EIIL Th
D IL MY 7Ly b id Genotype G & I THFED S
7es

e ix. 1976 o THAEIC BT % F, SH, HN #4
B OEEEIOFERICE DS AV TATA VADS
P e L C & 7219, Genotype B 1% 1976 20 5

174E1 A 12 HEA, 1741 H 26 B33

F—T—F: AVTFTAVANVA, FEH, SHEH. HN EH, #nrFi

(BIHES KL © T 160-0023 B ELEHE X PHHTfE 6-7-1

(

1

SHHERAS AR PHEAT)

)



— 222 — ®

1980 EAR D T DT, 1990 FEREHI I S8 S iz

S VNI B

1)

F63E Hi3T

ZokAs] £ Ny =i
FRIZ 485 Genotype D 174385 H17=o JE4E. FEF LT Lo WIS & UTTiE
DEERRD LA T A7 A V21 1997 5> & 2000 4 1. JAIALE]

W HE DO YT { T Genotype B, G, J 12 758 & M,
Genotype G %% Genotype B D{HHIZ £ D EE L 725
7219, Uchida & &% D45 TH L/ INEF Genotype J
ZRRE L. TR DLHTOHE T 1994 Fic i s iz
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Fig. 1 Geographic distributions of the 57 mumps virus strains investigated in this study.
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2. RNA . RT-PCR, EEFEFINDRMT

reverse transcription polymerase chain reaction
(RT-PCR & B §) % Fig2ic i 3 X 9 I {T> 72,
RNA %5538 200 ol 22 S L, RNA RV Yy M &
KRN0 ul DR CTEFES V1219, YA VAT J A
RNA % f#ic AMV ¥iEE R (Life Sciences, Inc.,
St.Petersburg, FL) 2 X - T 50°C. 1 Il T MpF921+
(5-TCTATAATTCAATTGCCAGA-3) = T
cDNA & Z #1 L 7z, first PCR %, MpF5+ (5-
ATAGCAGGGAGTTATATGAG-3) & MpL1—
(5-AACCCGTTCTAGACCATCAC-3) @ 7 7 A
~—Dx v hTiT>72, nested PCR |3, F, SH $83H D
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CCAATATTCGGAAGCAGGTTCGGAA-3) D
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720 Mp93-N 1 Genotype D IZ M HE Tz & DRIFEIC
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HN 3 EIC B 5 7 7 A & — 1iZH L > Genotype
L., 77 A% —111% Genotype B, 77 A% —1IIZ
Genotype K. 7 7 A% — IV I3 Genotype G £ 2 5
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Primer design for mumps virus RT-PCR

o o o i i | | R vt |

¢DNA 2466 .
MpFR2Lt 546 8810
1st PCR
MpFs5+ MpL1-
5666 6702 7791 8338
Nested PCR N k= ==
MpF4+ MpHN1- MpHN3+ MpHNG6-

Fig.2 Design of RT-PCR of mumps virus.
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__l—_ YLB92 Edinburgh-4-3
Europe-1 UK Rubini
SBL-1

I
_ MP 93-N HN Jeryl Lynn

Pol5-t UK
PZH-17
RW Tokyo S-1-7  Tokyo S-11-3
Fukuoka 49
Tokyo S-11I-17
Tokyo M-50, 95 (@)
Tokyo SH11-27
1 Tokyo S-111-10
—  MP93-AKHN
Himeji 316
Hoshino W
Miyahara Himeji 442
Himeji 89
MP 89-K HN
Himeji 303
Himeji 123, 124
Him eji 349 11 (B)
Himeji 355
Himeji 353
Himeji 309
Fukuoka 4
MP 76-S HN
MP 80-J HN J
Sapporo K-4, 5

MP 94-H HN
[ — Himejizes I (K)
5011/ Singapore
Tokyo S-1V-58 b
I~ Takamatsu 58
I Takamatsu 57
— Takamatsu 222
Tokyo S-11-18
Tokyo S-V-13
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___,_Sapporo N-3
Sapporo K-25
Himeji 305
Takamatsu 124
[ME matiu 1.9 121
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5192/ Singapore v (G)
Yamaguchi 99
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Fig.3 Phylogenetic analysis of the HN gene.
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Fig.4 Phylogenetic analysis of the SH gene, inclu
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[A)] SBL1 MPANQPPLYL TFLLLILLYL IITLYVWTIL TINHKTAVRY AALYQRSCSR WGFDQSL
[B] Hoshino Lo P S IS .. Tuwuuu. H....... FE. .S..H..
Himeji 89/JPN.00 * ISP L Se e IVS ...Y..... H ...H...FF. .S..H..
Himeji 303/JPN.00 * I L P S. LALLLTLS LY.L H.S..... FF. .S..H..
[c]BST I L. WS . TY. ... H....... LF. .S..H..
[DIRW I . R ....... I.. ..1Y..S..H...H. ..FF. .S..H..
DK-97-03 O S S I.. ..TY..... HE...... F.. .S..H..
MP 93-N A P Co vvnnn I.. ..TY....QH ....... F.. .S..H..
[E]EDZ I...... ... M._..R ....... SIS ..TY..S..H .S..... FF. .SV.H..
[FIWLz1 S.IH...H. ......_. H. F...IM. ..T..A..QH .G..... LFH .S..HP.
[6] GToul PP I.. ..7Y..... H....... FFH .S..H..
Sapporo K=767JPN.O1 ok «:.licwuss wisnsonman ssssans IT. «sTYauVesH o5 PYFH .S..H.P
Yamaguchi 99/IPN.@@ * ...I...... ..c.veniinn vuvnnn. IT. ..TY..V..H ....... YFH .S..H.P
Takamatsul2l/IPN.@1 s ...D...oen oovinnn e, IT. ..TY..V..H ....... YFH .S..H.P
Tokyo M-21/JPN.00 S S IT. ..TY..V..H ....... YFH .S. .H..
Sapporo N-3/JPN.08 K ... T.....o iuiiiiiin ... I.. ..TY..... H ool FFH .S..H..
[H]YLE9S I H. .. CF...ITS . TY.A...H .T..... FF. .S..HP.
DK-82-03 S P T, IT. ..TY..... H.T..... FF. .S..HP.
[1)AAS712 L. ... .. M. ... AT TY. ... H . ... G.FF. .S.EH..
[1] DK-88-02 L IL...P ..... T T....... S .. TY..T..H ...H...FF. .S..H..
[KYMP 94-H LIS v LA .. T.. ATYN..AQH ...HRG.L.. .S..H.F
Sapporo K-4/JPN.@0 % ...I1..S... ..... Vv AL T ATY...AQH ...HRG.L.. .S..H.F
Himeji 364/JPN.00 * ... I..S... ..... v ..A....T.F A.TY...AHH S..HR..L.. .S..H.F
[L) Fukuoka 49/JPN.00 *x ...I...... Lo CI.. ..TY...E.H .T..... FF. .S..H..
Tokyo M-50/JPN.00 S S L CI.. ..TY...E.H .T..... FF. .S..H..
Tokyo S-III-10/JPN.Q1x ...I...... L CI.. ..TY...E.H .T..... FF. .S..H..

Fig.5 Difference of SH amino acid alignments of the 12 genotypes, including the results obtained from this study (¥).

0.015

MP 77-SU
Urabe

MP 80-1J, 80.
MP 77-T
MP 77-M
Himeji 303,
MP 89-K
Himeji 349
MP 89-0I 8
Himeji 89, 4

Hoshino [B]
MP 76-S, 77-SA  [B]

‘M [B]

309

[B]
[B]

9-08

42 [B]

[B]

| Himeji 123,124 [B]
MP 85-S

DK/ 88/ 02

]

ud 1
DK/ 97/ 03

3

MP 93- AK
189848 [I]

Fukuoka 49
Tokyo S-1-

Tokyo M-95
Tokyo

Tokyo S-1II-17
Tokyo S-II- 10 [L]
7 [L

Sapporo K-76 [G]
Aoy ©
D [G]

Sapporo K-25, A-158

D]

Tokyo M-50, S-1I-3

[L]
[L]

-1-27 L]

[G]

[L]

Takamatsu

Yamaguchi
Himeji 305,
Mie 1-7,11
Mie I- 168
Himeji 355
Himeji 316

Tokyo S-1I-

Fukuoka 9,
Yamaguchi

Mie I1-34, 66 [G]

9,121

Tokyo S-1-1  [G]

Tokyo M- 130 [G(]:'

Tokyo S-V-13 [G]
[G]

99
431
[G]

[B]
[B]

Tokyo M-21 [G]

18 [G]

48,75
23 [G]

[G]

[G]

Takamatsu 1, 124,222 [G]

[G]

| —

BS1 [C
DK/ 815/(1)1

YLB 95

Enders

SBL-1 [A]

€]

R

o

— [ [MP94-H
| Sappora KA[AII(] [K]

{ WLz |

Wsh 1 [er

IIS

IIL

ITL

1L

Fig. 6 Phylogenetic analysis of the deduced amino acid of the SH protein.
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Hoshino F

PEE il 1 % FAENC B B L2 TR T4 VA DT

MP 77-T =
MP 80-M
MP 80-J 3%

MP 77-M

Fukuoka 4 ¢
MP 89-K B
MP 89-01
MP 76-S 3¢
| E MP 77-SA

| [ mpsss

MP 89-OS

MP 77-SU

Himeji 89 ¥ -

MP 94-H ¥
r‘— Sapporo K-5%¢ | K

L Sapporo K-4 3¢
MP 93-N

MP 93-AK

Tokyo M-95 * _| [,

Takamatsu 1 3%
Takamatsu 50 3¢
Takamatsu 57 3¢
Takamatsu 58 3%
Sapporo A-158 ¢

[ Takamatsu 9
Takamatsu 222 ¥
=

I~ Tokyo S-I-1
Mie I-11 ¢
Mie I-7 3¢
Fukuoka 75 %
Fukuoka 9 %

Fukuokad8 ¢
Tokyo M-29 %
Yamaguchi 23 ¥

Fig. 7 Phylogenetic analysis of the F gene, including the strains analyzed in part of the HN gene (¥¢).

EFRISHET G, D, 1, L, K IZ3ES - ROSIEAE L .
T2 vy b ITL D27 5 A8 —Iiid,
iz & % #E T B 43 $H T Genotype G & i T D
Genotype B HRDNEAE L T\7z,

3. FPEOIEEACT | DfEMT

HN & SH fE ORI X 28 fnTRSEE
ZNET Tecle 5WIC L > THREINTE T SHEH
D7 /Y vy M & 3BTRS, &
WD 5Tz, KiZ. HN FHE THEZIT o TR D—H
ZHWT, FHEEO—ERD 497 OBFEFFNC BT 5 R
IRFEERIRAT 21T\, FER % Fig. 710" L7z, HNH
Bz BT Genotype B ThH o 7orkizILET 5 7 7 X
& — %R L. Genotype K TH - 728k, Genotype G
TholRZZTNTNEL =D 7 XY %
U7z, COREHRL D FHEEBOERESIC X 28R
TR HN S T OB & —3 L. F, SH, HN 8
B OBERYIC & 2@ TFHSEIEETH D &5

Z BNz,
% =

Tz, 1976 5 1980 FRD LV T AT A VA
FRix Genotype B TH D | Fx »SLARIRE Lz A7
AT A NVARE (Mp93-N, Mp94-H) & Genotype D &
Kizes Ez2 55 L L7z, Genotype K & L
1% 2000 4 2> & 2001 £ D & D WAT THHA & L7z,
Genotype B (& 1990 FELIRNICEEATH > 1o 15 DIET
H Y. Genotype K 1% 1990 FRIC FIWTHTATL T ekk
L bz, Takahashi 52 [ ZFRE Y A )V A TlI—
DBEEFHPMERTH DI LT, AV T ATEW
O OEETFENHATHRERITL T 5 LG
L7zo TESIEL Y T AT A NV ADDARHHIRIZ & - T
2 B 2RHE RO L b iRE L T %, Uchida 519
1% Genotype B I3 HHH340 T Genotype G IZ5ERITE
b - 7z LR LTz, Genotype B, K (1980~1990 4£
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Molecular epidemiology of mumps virus in Japan

Yoko INOUY, Tetsuo NAKAYAMA?

YDepartment of Pediatrics, Tokyo Medical University
?Laboratory of Viral Infection, Kitasato Institute for Life Sciences, Kitasato University

Abstract

We isolated 872 strains of mumps virus from naso-pharyngeal secretions in seven different districts of Japan from January
2000 to July 2001. Among them, 57 strains were geno-typed by nucleotide sequencing in part of the fusion (F), small
hydrophobic (SH), and hemagglutinin-neuraminidase (HN) protein regions. Four different genotypes (B, G, K, and L) of
mumps virus were co-circulating in Japan and the distribution of genotypes varied in geographically different districts. Two
new clusters designated as genotypes K and L had more than 7 % nucleotide variation in the SH gene. Among the 57 strains,
11 were classified as B, 35 as G, three as K, and eight as L, which was mainly isolated in Tokyo. Genotype B was the
indigenous strain and genotype K was introduced in 1994. Genotypes B and K co-circulated in the 1990s and were replaced
by genotype G in 2000. We should continue to study mumps virus molecular epidemiology.

<Key words> Mumps virus, Fusion (F) protein, Small hydrophobic (SH) protein, Hemagglutinin-neuraminidase (HN)
protein, Genotype

(10)



