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Norovirus Genotypes Detected in Gastroenteritis
Outbreaks during the 2009/10 Season
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(Received September 30, 2010)

In the 2009/10 season, 23 norovirus associated gastroenteritis outbreaks were observed in Hiroshima
prefecture. Of these outbreaks, NoV GI, NoV GII, and redundancy of NoV GI and GII were detected in 19, 1,
and 3 outbreaks, respectively. Features of these outbreaks in the 2009/10 season were as follows: 1) NoV GIL.2,
which had been a minor causative agent during the 2004/05 and 2008/09 seasons, was a predominant genotype
in the 2009/10 season; and 2) A new GIL4 variant similar to the New Orleans 1805/09/US strain was detected
and observed as much as 2006b, a predominant variant before the 2009/10 season.

This is the first report of the emergence and circulation of a new GIL4 variant in Hiroshima prefecture
and may indicate the beginning of a transition in the prevalent variant of norovirus in Hiroshima prefecture.
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/a4 )VA (NoV) BB REORRKY VA
ELTHAMICHITL TV A YA VATH A [1-3]. Bl
1E NoV DR FIIZIF#IETF 7V — 71 CTl4, #faT
TN —=T I CAOBEFRPHMSNT NS [4] Gl
AM IS, http://idsc.nih.go.jp/pathogen/refer/noro-
kaisetulhtml). Z®HTHHFIC GIL4 D FE R RATHES
TRE LT, BERM (37547) OEBEREYEL%
WOy — X VHATR#ED R L TwaE [5-8]. RIEIZHE
WThH GIIA 2GS F S pltZF R s <
WBH, FOWRATHRIIEY — XV i2 ko Th LR
%A [9]. 2ZC4ME, 2009/107 — X Y IZEGE - fH
FHEOI S B S N7z NoV OFFBIC OV TlE S ¥ —
R LWL s S AT EIA T RIOMER 2GS L 7-.
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1 @Ry

2009/104F 3 — X /2 Mt v ¥ — ~EEIKIED & - 72
NoV DIEGLE - £ P #2356 O FEFER R L0 R & F v
7z MO & LT, 2004/054F %> £ 2008/094F D 5 5
=X DRI & Tz

2 RT-PCR&EICL D/ O ILAEGFDHRE

NoV OfHHE10%IEMFLA]A 5 QlAamp Viral RNA
mini Kit (F7 % >) 124 ) RNA #2475 72,
RT-PCREEI & D AT o 72, 82 B JUG I35 X buffer
4ul, 10mM dNTPs 4 ul, 50mM Random primer
pd(N)y (#1584 %) 1ul, RNase inhibitor (40U/
u1) (TOYOBO) 05ul, ReverTra Ace (100U/ul)
(TOYOBO) 1ul % & & UG Al RNA 95ul &
nz, 30C, 1045, 42T, 604r, 9C, 555 O 54T
e x47-72. PCR BUSIE, 10x buffer 5ul, 10mM
dNTPs 4ul, I0mM Oty ABLOT vy F Ly ATT
A~— % 1ul, Ex Taq (5U/ul) (#5554 4) 1ul
& cDNA 3 ul 2Nz 7250ul @ FIE T, 94C, 34570
BEMDRZ, 94T, 4580, 55C, 4580, 72T, 14%40
I A4 7 VAT, EIBIZT2C, 155 OREMMERTo 72
NoV #li 77 4 ~—121% GI HIZ GISKF/GISKR, GII
FH1Z GIISKF/GIISKR - GITALSKR % Hiv:7= [10,11].

3 PCRE#DY—V IR ERFKEBEIT

PCR ¥ % QIAquick PCR Purification Kit (%7747
) AL D KB 72, SequiThermEXCEL II DNA
Sequencing Kit-LC (EPICENTRE Biotechnologies)
B L ULI-COR 4200 series sequencer (LI-COR) % Hi
WAL MY I AZE ) AT Y N5 R
WA & g L7z, FHERB IR 5 5264bp DR
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FhdH % ClustalW 71225 4 (http://clustalw.ddbj.
nig.ac.jp/top-j.html) % W CH#HT L, Tree explorer
(http://evolgen.biol.metro-u.ac.jp/TE/) THh&uft % 7
L7z, EE Mo IE Kageyama b [4] BX O
AR B (http://idscnih.go.jp/pathogen/refer/
noro-kaisetul.html) 1Z7R E 725 FEHIZHE- 72,

i £

1 /O714)VZERERET 2RBLEIE - BHSEFIOH
33
2009/10% — A ¥ O NoV JRYE - LHEHHOME %
Table 11278 L7z, 2009/10% — X 3127 FTHIZHI%E
Mhol-0b, 2HICY—2%z, 5HFCTHiuvi.
234D NoV M 51, 19%612°5 NoV GIL %, 1
F07205 NoV Gl #, 3FHHBIA S NoV GI, GITH L%

M L7z, NoV GI, GIIMjF2#HH L7z3EH[DH H
2HHBIE HH IR TV L ETEFERFITH - 7.

2 EEFES|OFER

AR DGR, NoV GII o fz 7-A1E, GIl4
A10F B, GIL2 %9 5 #l, GIL3 22 fil, GIL7,
GIL12, GIL14%°% 1 HBITH o7z (Table 1). —7,
NoV GI »#fsT-1i%, GI8 #%2 Ffl, GL1, GI2, Gl4
& 1FBTH -7z (Table 1). 2009/103 — X > &
WFEEY — A VIR SNz ET R % Table 28 X073
R L7z, 2009/10% — R dFNLENICIEIT & A &FE
DHENGDo7 GIL2 H5aE 5 v — A DESRT ) 5 4
TTHDHGIA & FFERD Sz, 2009107 — A ¥
WM S 7z GIT2 13, ARET2004/05% — A (2 Mt
SNz RRRR20044E 1S RIRTT CTHAT L 72k & 1382 D,
F 5 v & COE, HETO64E, BRTOSHEICHM S

Table 1 Characteristics of the 23 norovirus outbreaks in the 2009/10 season

Outbreak no. Month/year Setting Eféggﬁgé?% Genotype

219 May/10 School Person to person  GIL12

218 Apr./10 Caterer Food bhorne GI14

217 Mar./10 Sports event Person to person  GIIL4

216 Mar./10 Restaurant Food borne GI14

215 Mar./10 Festival Food borne GI1, GIL.2

214 Mar./10 Nursery school Person to person  GIL2

213 Feb./10 School Person to person  GIL3

212 Feb./10 Restaurant Food borne GII4

210 Feb./10 Restaurant Food borne GIL4

208 Feb./10 School Person to person  GI4

207 Feb./10 Dormitory Person to person  GIL2

206 Feb./10 Festival Food borne GI.2, GL8, GI1.2, GIL.14

205 Feb./10 Nursery school Person to person  GIL.2

204 Feb./10 Hospital Person to person  GL8, GIL2

202 Feb./10 Nursing home Person to person  GII4

201 Feb./10 Hospital Food borne GIL4

200 Jan./10 Hotel unknown GII4

199 Jan./10 Restaurant Person to person  GIL.2

197 Jan./10 Nursery school Person to person  GIL.2, GIL3

196 Jan./10 Nursing home Person to person  GII4

195 Jan./10 Nursing home Person to person  GII4

194 Jan./10 Caterer Person to person  GIL7

192 Dec./09 Hotel Person to person  GIL2

Table 2 NoV GII genotype detected in 6 epidemic seasons
Genotype
Season T GHy  GI3 G4 GI6  GI7 Gz GILI3 G4 Gmg @

2009/2010 9 2 10 1 1 1 24
2008/2009 5 1 1 7
2007/2008 3 15 18
2006/2007 36 1 37
2005/2006 1 4 1 6
2004/2005 1 1 8 2 1 13
2004-2010 1 10 6 78 2 1 3 2 1 1 105
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TWAHKRERLE 7 A5 =120/ (Fig. 1A).

2009/10> — X ¥ @ GII4 (ZHEY — X v & 5B & FHp)
BN L7278, KiiidT L722006/07> — A /13 & Tl
%o 7z (Table 2). M Siv7z GILA O AMeE fgaT
DFER, 2006/070 52008/097 — X FTIHIFE A E
YT & A 720060 BT H o 7245, 2009/107 — X
i1 New Orleans 1805/09/US #tO# i &1 2D
79 AY =% L, ZOHIZ2006b & 1T IF[FE UEHE
THo7: (Fig. 1B). GII3dHiE6 v — AV I2B VT
132009/10, 2007/08, 2005/06% — X ¥ DFFE Z L 12

H &7z, 2009/10% — X > o GIL3 MeHi#kiZ, Hilalo
2007/08% — A\ ZHH L 7= #0104 110 2005/06 % — X
VI L7ztRE DD 5 Ay — 12 E e (Fig.
1C). NoV GLIZoWTIiZGl4 & GI8SAZD6 v —X
TR B R STz (Table 3). 2009/10
=2 v GLIEHIREIZ D W T RN % 1T o 724
B, HHEEFRE S ZENDHOMBKREFR L7 A5 —
253 &7z (data not shown).

Table 3 NoV GI genotype detected in 6 epidemic seasons

Genotype

Season GI1 G2 GL4 GL7 GIs Total
2009/2010 1 1 1 2 5
2008/2009 1 1 1 3
2007,/2008 3 2 5
2006/2007

2005,/2006

2004/2005 1 1 1 3
20042010 2 1 6 1 16
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Figl Neighbor-joining trees of the nucleotide sequences of the 5-capsid region (264bp) of NoV GIL
2 (A), GII4 (B), and GIL3 (C). Italic letters indicate reference strains. Accession numbers of the
reference strains indicate in parentheses. The strain name obtained from the outbreaks in
Hiroshima prefecture indicates the outbreak number and season. Boldface letters indicate the

strains observed in the 2009/10 season.
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¥k , http://idsc.nih.gojp/iasr/index-jhtml). 20044121
KT T GIL2 55471 L7228 [12], S ROtk 2
NS LT, 20024 & 20054E124 T ~ 4, 20064F12
HECHME SNIRER L2 I A — 1205 s F
72, 20084F 12 BRI R0 KB C & Bk 2 fkAsehs S
TWwa, GII4IFREITE#HRYEL TV BIZHT S
AL TETHZENEDLILTWS [6]. Iritani 5lE
GII2 DN 7Y FEETOFM RN T2 25,
P2RAA VICEENPEREL, GII2 b GII4 & FEICH
TV ROERET IV BHPEAT LI LR, AT TS
ATHHET S L xWMEL TS [13]. ZoZ ey
5, SR GIL2 ORATEMAT 5 LT, Mmiltitkos 7
T RO B E S L OBk Y — X U LIS
DWTHEBRL T LEDRH 5.

GII4 22w T, 2006/07Y — X ¥ ML IZFE T
o775 A4 7 2006b T &[5 UHlA T New Orleans
1805/09/US B Fr L\ 474 4 @D 5N/, 20
BFrLwir7 4 4 7132007/08 > — X 7 H 65 5L 4 1 Tl
HENTWLYTIATERLCERDNS [8,14]. &
BIEIZBWTEIH LW 7% 4 TE SRS TR L 7:
A3, —E R CIkBEIc A s oo dH ) [15], DDBJ
(http://www.ddbj.nig.acjp/Welcome-j.html) 124 v <
O FEAN DB F SN TV D . MWEFEER )L BET
b GIL4 DHATE A THRZT AL E TO 2006b K7 5 New
Orleans 1805/09/US #D#Hr L\ 7% 4 T~ZEEL D
OHhBHIEDNRIBENS. L FDORERE NS0
12, GII4 3BEWMICH 7Y FORET I /BebL§
DL TETCwELEEbN TS [1617]. %72,
INEFTOLEIHFH LY TSI A TOERBLUIEEL T
NoV OKFAT#E-> TR Z RS [6], R —Z ¥
PIFELZ New Orleans 1805/09/US #D#H L W74 4 7
WRIATT DR S 5 SHOZOFH L7 4 A
TN & B IEG B I RO FEAEBANC O W TR 5 L5
WdHb .
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HEL0b Lz,

GILIZIE6 ¥ — A ¥ T ILBMBH IO L\ G4,
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BLUOGL2 P sNzd, ShsoHEFMIvwIng
BEMICZHEDEEINLH:HH, L TH 72,

2009/10> — X > ®» NoV Ojifr#Em 8k, #2:5
VA ERBPLELRDIRRE o SO END,
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ZHPEL, BIEIiET 2 0E N D 5.
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