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Examining wastewater samples could be an effective approach to understand the actual
prevalence and epidemiology of the viruses, since wastewater contains viruses shed from
all populations, regardless of symptoms. In this study, we developed methodology and
investigated the prevalence and genetic diversity of Norovirus and Aichivirus in
wastewater.

Noroviruses were found abundantly in wastewater samples by RT-PCR methods, from
which we succeeded in determining nucleic acid sequences by the cloning and sequencing
method. Norovirus GI was more frequently and abundantly found from river water
samples than Norovirus GII. This result implies that Norovirus GI was more popular than
expected from epidemiological result. Aichivirus was also tested with similar method and
revealed to be more diverse than expected previously.

In conclusion, we successfully detected targeted viruses from wastewater.

AR TERR
(AL : 1)
ELERE R EEESEY & @&t
2008 4 6,700,000 2,010,000 8,710,000
2009 4 6,600,000 1,980,000 8,580,000
2010 4 6,200,000 1,860,000 8,060,000
it 19,500,000 5,850,000 25,350,000




R a e I= =

PR D4R - M H © AT « BRBREE S AT A
F—U—F: KT AT L - & MNEERVA LR

1. WFZERsE S WO 5

U A IV APRMEE DR T A VA DBIE T
BlANZBE T D MANER SN TE L2 LN b,
TARFEAKSCIFIK NS T A VA ZERTE
L E DT TE T, UA VAR ORI
WL ZE L TR, UA VARG DO
W& S92 KR S D E R 7 D bR
B ERNHETH DL, £, VANV REBT
PHIER I/ u—= o ST A IR A
IV ARG B L TR D Z E N AETRET
HY . TOBEMLETEYNEMIT T2 2 &N AHE
Thd,

2. WO HB
TAKIZBT D UA VAR EZTIRET S
72D T A NABIEEERET L2 L 2R A
%, BB, TARPICEERDIET AV
A EAERE T DDA VA VA B ER
TDHFE. BFEDO T A NVAZ Y ilES
HFE, SHITIHRET 2V A VA ZHEEL
TENTNDOBAG Y 2 RET D 5% B
BT 5,

3. WHED kL
TARERS K OZ BN OKRE Z x5 & L
T, RT—PCR EICEY / n oA AR I
TAFUANAETERE LT,
TATFIANABIOY R A VRIZH L
Tl, ZhRRENTREL 2D L o T T
A~—%FH LIz, Flo. TATFTUANK,
J a7 A )L A% L Tlx, Nested RT—PCR
IC k& AMIE L7705, Cloning %
HOTEEFEZHEBEL, &b E0 1E
L8/ mu—rEMELELT, Y= rPh—IZ
X0 BB FESNERE LT,

4. WFIEEHE:

BB LTI ~—I2k D HRITANLA,
TAFUANVAIERDTEL D b EORE
TBRERBNO VA VA EHRETE -, 20
D, ERIDBELSBROTA VAL
R C& 5 HEERET L LICILI L
=25,

JuruA A G BLO GII 12k LT,
Nested RT—PCR & Cloning i£12 X W 541
T M RSB S & SR AT L 72 R SR 2 B 1 B8 &
U 2 I2ENFIVRT,

Ja AR GI OZERMENE N O, 1
B B D B 7 B REE S AE ST

HTEERLTEY, 272U A NV AD KR
B oni-2 Lard, £, G4 1%
<HHINTWDD, EFHITIRIZEA LE
HENTWARWKRTHY, 5%, IFExS5L
U CIEH I BRI s b T,

(a)
= Gl/1 —> (b)

K1 /ayALx G DL

(a)

7661) == Gt

m—{ Gla—>(b) | 7

H GI/6 —>(c)
3

i G2

5

2 GIs

o g

;

X2 uayALx GI o%EENE

T2, TAFUANRIIH L TREBEICE D
NTEFERIZHOWT, TAPOELNTZERE
B 31T, KNP BELNTAEREZRK 4 1%
nNENRT,

TAF 7 ANATDONTI, HREEN T -
T LWl Ik TR EREN D 72
Moloh, KEREPICERETEENDSZ L
PR L., ZOZMEETH T2, BREREHT
SRR BIR RSB GFHNTND Z e,
A UANVADREEFENND Z & HPRES
Nic, 5%IX7A4AF A VA% hDOGER
TANVADIFEERTIRIEE LTHWS Z &
R %,

PLEXD ., U4 N ZOKT EOBREFED



BRI LT,

Genotype A

I Genotype B
» €-Genotype C

l3 Tm¢®74%¢4wx®§%

Genotype A

GenotypeB
<= Genotype C

X 4 ﬂMKﬁ@T%%W%wzw%%

5. TR ER
(WFgefRzesE . oL
=Y

Gy K OSEEERT IR 1

EREams) (B 544

Masaaki Kitajima, Koichi Matsubara,
Sethy Sour, Eiji Haramoto, Hiroyuki
Katayama, and Shinichiro Ohgaki.
(2009) First detection of genotype 3
hepatitis E virus RNA in river water in
Cambodia. Transactions of the Royal
Society of Tropical Medicine and
Hygiene. 103(9):955-957.

Masaaki Kitajima, Tomoichiro Oka, Eiji
Haramoto, Naokazu Takeda, Kazuhiko
Katayama, and Hiroyuki Katayama
(2010) Seasonal distribution and
genetic diversity of genogroups I, II,
and IV noroviruses in the Tamagawa
River, Japan. Environmental Science
& Technology. 44(18):7116-7122.

Masaaki Kitajima, Tomoichiro Oka, Eij
Haramoto, Chanetta Phanuwan,
Naokazu Takeda, Kazuhiko Katayama
and Hiroyuki Katayama. (2010)
Genetic diversity of genogroup IV
noroviruses in wastewater in Japan.
Letters in Applied Microbiology Vol.
52, Issue 2, pp. 181-184.

Masaaki Kitajima Eiji Haramoto, Chanetta
Phanuwan, Hiroyuki  Katayama.
(2011)  Prevalence and Genetic
Diversity of Aichi Viruses in
Wastewater and River Water in Japan
Applied and Environmental
Microbiology, 77 (6) , 2184-2187.

Masaaki Kitajima Eiji Haramoto, Chanetta
Phanuwan and Hiroyuki Katayama,
Genotype Distribution of Human
Sapoviruses in Wastewater in Japan,
Applied and Environmental
Microbiology. In press.

(%K) Gtef)

ALBIERE, MA—R, FILfE, FARE,
gz, sCHEF, KEE— (2008)
TR D a4 VA EREIC L-#
WA TRE DR %56 HAY A
IV AR E S PPERAE . p194

FUEZ KRBT O T A NV ADZER) A )L
AMETIRIEM S B 21 BIFENES
IR mm9m24 [ 37 & Ye JiE
WFZERT = LT

i i 2, 4E%E$, RS, BIES, A
sz, KEE-—BES. 2009 Real-time
RT-PCRIIZE DT A F U AV ADEEEMHR



Hdb L OEEFRERBNEOR S 8 57
[ HAR D A )V AP i S i
pl31.

F g2 56 8 B A/ NEYE L R GYET 4T
= EFEEE KPP OBERT A LA
DZEE)— TK « BREE » KGE O F/ER I — |
2010.1. 26, HURUKZEESEH

Akihiko Hata, Masaaki Kitajima, Hiroyuki
Katayama, Shinichiro Ohgaki, 2009.
Removal characteristics of enteric
viruses and genotyped F-specific RNA
coliphages at a full-scale wastewater
reatment plant. Proc. of 15th
International Symposium on
Health-Related Water Microbiology .
May 31-Jun 05, 2009, Naxos, Greece

Sunhee Suk, Masaaki Kitajima, Koichi
Matsubara, Yukinobu Tohya, Kumiko
Oguma, Hiroyuki Katayama, and
Shinichiro Ohgaki. 2009. Disinfection
efficiency of UV combined with silver
on murine norovirus and fecal
indicators. 15th International
Symposium on Health-Related Water
Microbiology. May  31-Jun 05,
2009, Naxos, Greece

6. BFFERARK
(DIFFEREE
S i 2 ( KATAYAMA
HIROYUKI)
HRRY: LSRR
A LR e

WF7e& %5 : 00302779

@ gEr &
mL
(BN IE4
L



