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Retrospective surveillance of wastewater to examine seasonal dynamics of
norovirus infection
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Multiple norovirus (NoV) genotypes are widespread in the natural
environment. To understand the dynamics of NoV genotypes in sewage water and single patient in
Osaka, we conducted a genome analysis using a new generation sequencer. The high-throughput data
from 10,000 to 77,000 reads per specimen were analyzed, and their phylogenies were analyzed using
the capsid N-terminal/shell coding region containing 300bps. First year, we constructed a rapid
program for analysis of quasispecies. We analyzed the food-borne cases caused by GII norovirus in
the first year, and Gl norovirus in the second year. The final year we analyzed the sewage water and

compared with the dynamics of genotypes, indicating that the distribution of genotypes are
consistent with patients and sewage water collected at same time and close place.



2006-2007 2012-2013 -3

2 2010 1 2012 3
RNA PBS(-) 10% 11,000% g
20 RNA QlAamp Viral RNA
Mini Kit (QIAGEN) RNA
QlAamp Viral RNA Mini Kit (QIAGEN) RNA
Group 1 (GI) Group Il (GID)
300bps PCR MiSeq (illumina )
@
2009 11 2011 6 15
DNA
@ Gl
2010 1
(n=6)

RNA 300bps  PCR



MiSeq (illumina )

Q)
(i)

GIl.2

8.0x 107 /6
6 4
(i) GIN.4 2006b
(iv) GIN.2 2.2-97.3
3.0- 97.0

1 B FREERTER (2009F FHIA)

(34,208 sequnces)

A-2 (29,546 sequnces) A-3 (20,838 sequnces)

A-4 (27,416 sequnces)

A-5 (30,836 sequnces) A-6 (26,960 sequnces)

| BIRIAPSIRIALY , GIL.2EGIADER DB FRA RSN,

@
2012 3

(i)
2 3

Group 1 (GI)

Gl (n=7)
RNA
300bps PCR MiSeq (illumina )
(1) 220,622 6.0x 10’
7 5 Gl.1 GI.3 Gl.

Gii)

2 EEFREEMITERE (20114F_E4IB)

B-1 (22,850 sequnces)

B-4 (27,058 sequnces)

B-7 (27,574 sequnces)

B-2 (21,080 sequnces) B-3 (28,596 sequnces)

B-5 (21,620 sequnces) B-6 (30,658 sequnces)

THRIRPSIRIALY . G, GL.3. GL.ERITEE
DEBDEEFEI/RESNT,




|. NoViE = F R f2 1T (NJE)

o os 0.05 0.05
""‘AFS“E?Q — HZ\PZ 2|ABE62902 = 11.412008]JN565867
u 2|P16-2/AB662900 11.4[20082|GQB49126
unknown 11.2|Pe-2|LC209439 - 11.4[2007EU|GU270580
[ o 1.2|Ph-2|ABOBI8E2 G2 11.4[2004|AY883086
i “'I 22“:1;1 :7"’;3279553  11.4]2007JP|AB434770
11.4]1995(AJ004864
[Qutbreak_B_GI.3. = ] 3 11.2]P16-2/AB662861
’7 L1 3jaB187514 11.4|2002|AY 485642
e _“ 5|AJ27?6D7 {II.4\2005|AB220921
| 9[GU298356 e 11.4[2002CN|DQ364458
1.7|1AJ277609 11.3U02030 r||.4\2015\LC153121
| 2/L07418 { —— 11.4]2008b|EF884915 o
1.4|AB042808 1l 4BristXT6716 {Qutbreak_A_Gll.4_2006b
1.5AB039774 - 11.4120074P|0B200615 —Outbreak A Gli4_un unknown
{ 1.51AJ277614 Qutbreak A Gll4.20060, Gll.4 |—11.42012|Jx458907
| 5|AF414406 Outbreak A_GIL4_un 11.4/Camb| AF 145896
.B|AF083797 —— I TIAF414409 .4[BristX76718
{Oulbreak_B_Gl.l Gl { I: ILojAYD38500 11.4|2003|AB294779
1-1]MB20657 I1.8|AB039780 11.2|X81879
— HHuoren 1.1]M87661 ‘ I:m_uwsn
1. Gl genotyping 2. Gll genotyping 3. Gll.4 sub-genotyping

®

GIl
2009 11 12 2010 1 2 3 4 5 11 12 2011 1 2
3 4 5 6
RNA Gl
Gl 300bps PCR
2010 1 Gl 1 2009 11
12 GlI2 Gll4
; Gl
2009 2010
11 | 12 1 | 2 | 3 4 | 5 | 11 [ 12
Norovirus Group 1l (GlI)
GIl.2, 4]|GI.2, 4,6, 12] GIL.2, 4,12 | GIl.2, 6,13 [GIL.L, 4] GIa | 62,4 | G4 [Gl4, 6
2011
1 [ 2 I 3 | 4 | 5 | 6
Norovirus Group Il (GII)
Gll.2, 4, 12, 14| GI.2, 5, 12 | GII.2, 4, 12, 14, 17| GI.3,6 | Gl.4, 6 | Gl.4, 7
Gl Gl
NoV Gl
Gl Gl NoV

NoV



2010 1 1
2 2009 11 G2 Gll4

(1) Motomura K., Oka T., Yokoyama M., et al. ldentification of monomorphic and
divergent haplotypes in the 2006-2007 norovirus Gl1/4 epidemic population by genomewide
tracing of evolutionary history. Journal of Virology 82:11247-62 2008

(2) Motomura K., Yokoyama M., Ode H., et al. Divergent evolution of Norovirus GI1/4
by genome recombination over 2006-2009 in Japan. Journal of Virology 84:8085-97 2010
(3) Motomura K., Boonchan M., Noda M., Tanaka T., Takeda N., and the Norovirus
Surveillance Group of Japan Norovirus epidemics caused by new GIl1.2 chimera viruses
in 2012-2014 in Japan. Infection, Genetics and Evolution 42:49-52 2016

(4) Boonchan M., Motomura K., Inoue K., et al. Distribution of norovirus genotypes
and subtypes in river water by ultra-deep sequencing-based analysis. Letters in Applied

Microbiology 65, 98-104. 2017



13 13 0 0

Kanbayashi Daiki Kurata Takako Nishino Yuka Orii Fumi Takii Yuki Kinoshita Masaru Ohara 24

Toshitake Motomura Kazushi Yumisashi Takahiro

Rubella Virus Genotype 1E in Travelers Returning to Japan from Indonesia, 2017 2018

Emerging Infectious Diseases 1763 1765
DOl

10.3201/eid2409.180621

Tacharoenmuang Ratana Komoto Satoshi Guntapong Ratigorn Ide Tomihiko Singchai Phakapun 63

Upachai Sompong Fukuda Saori Yoshida Yumika Murata Takayuki Yoshikawa Tetsushi

Ruchusatsawat Kriangsak Motomura Kazushi Takeda Naokazu Sangkitporn Somchai Taniguchi Koki

Characterization of a G10P[14] rotavirus strain from a diarrheic child in Thailand: Evidence 2018

for bovine-to-human zoonotic transmission

Infection, Genetics and Evolution 43 57
DOl

10.1016/j .meegid.2018.05.009

Boonchan Michittra Guntapong Ratigorn Sripirom Napas Ruchusatsawat Kriangsak Singchai 60

Phakapun Rungnobhakhun Pimpha Tacharoenmuang Ratana Mizushima Hiroto Tatsumi Masashi

Takeda Naokazu Sangkitporn Somchai Mekmullica Jutarat Motomura Kazushi

The dynamics of norovirus genotypes and genetic analysis of a novel recombinant GII.P12-GI1.3 2018

among infants and children in Bangkok, Thailand between 2014 and 2016

Infection, Genetics and Evolution 133 139
DOl

10.1016/j .meegid.2018.02.028

Yamaguchi Takahiro Kawahara Ryuji Katsukawa Chihiro Kanki Masashi Harada Tetsuya Yonogi 56

Shinya lwasaki Satomi Uehara Hirokazu Okajima Saori Nishimura Hiroshi Motomura Kazushi

Miyazono Masaya Kumeda Yuko Kawatsu Kentaro

Foodborne Outbreak of Group G Streptococcal Pharyngitis in a School Dormitory in Osaka, Japan 2018

Journal of Clinical Microbiology 23 29

DOl
10.1128/JCM.01884-17




Mori Kohji Motomura Kazushi Somura Yoshiko Kimoto Kana Akiba Tetsuya Sadamasu Kenji 89

Comparison of genetic characteristics in the evolution of Norovirus GIl1.4 and GI1.17 2017

Journal of Medical Virology 1480 1484
DOl

10.1002/jmv.24791

Sato Hironori Yokoyama Masaru Nakamura Hiromi Oka Tomoichiro Katayama Kazuhiko Takeda 8

Naokazu Noda Mamoru Tanaka Tomoyuki Motomura Kazushi

Evolutionary Constraints on the Norovirus Pandemic Variant GIl.4_2006b over the Five-Year 2017

Persistence in Japan

Frontiers in Microbiology 410 420
DOl

10.3389/fmicb.2017.00410

Boonchan M. Motomura K. Inoue K. Ode H. Chu P.Y. Lin M. Iwatani Y. Ruchusatsawat K. 65

Guntapong R. Tacharoenmuang R. Chantaroj S. Tatsumi M. Takeda N. Sangkitporn S.

Distribution of norovirus genotypes and subtypes in river water by ultra-deep sequencing-based 2017

analysis

Letters in Applied Microbiology 98 104
DOl

10.1111/1am.12750

Guntapong R, Ruchusatsawat K, Suwannakan B, Panthasri N, Kittiwongsunthorn W, Chaichitwanitkul 11

V, Chumpon K, Tacharoenmuang R, Singchai P, Upachai S, Boonchan M, Takeda N, Sangkitporn S,

Motomura K

Molecular epidemiological study on norovirus infection in two distinct hospitals in 2017

northeastern Thailand, 2013-2015

Southeastern Asian journal of tropical medicine and public health 16

DOl




Tacharoenmuang Ratana Komoto Satoshi Guntapong Ratigorn Upachai Sompong Singchai Phakapun 92

Ide Tomihiko Fukuda Saori Ruchusatsawast Kriangsak Sriwantana Busarawan Tatsumi Masashi

Motomura Kazushi Takeda Naokazu Murata Takayuki Sangkitporn Somchai Taniguchi Koki

Yoshikawa Tetsushi

High prevalence of equine- like G3P[8] rotavirus in children and adults with acute 2019

gastroenteritis in Thailand

Journal of Medical Virology 174 186
DOl

10.1002/jmv.25591

Ueda Shuhei Witaningrum Adiana Mutamsari Khairunisa Siti Qamariyah Kotaki Tomohiro Motomura 9

Kazushi Nasronudin Kameoka Masanori

Transmission dynamics of HIV-1 subtype B strains in Indonesia 2019

Scientific Reports 13986
DOl

10.1038/s41598-019-50491-8

Kawahata Takuya Kojima Yoko Furubayashi Keiichi Shinohara Koh Shimizu Tsunehiro Komano 25

Jun Mori Haruyo Motomura Kazushi

Bejel, a Nonvenereal Treponematosis, among Men Who Have Sex with Men, Japan 2019

Emerging Infectious Diseases 1581 1583
DOl

10.3201/eid2508.181690

Saeng-aroon Siriphan Saipradit Nonglak Loket Ruangchai Klamkhai Nattapong Boonmuang 34

Ratrawee Kaewprommal Pavita Prommajan Korrakot Takeda Naokazu Sungkanuparph Somnuek Shioda

Tatsuo Sangkitporn Somchai Motomura Kazushi

External Quality Assessment Scheme for HIV-1 Drug-Resistance Genotyping in Thailand 2018

AIDS Research and Human Retroviruses 1028 1035

DOl
10.1089/A1D.2017.0299




Nakayama Emi E. Saito Akatsuki Sultana Tahmina Jin Zhuan Nohata Kyotaro Shibata Masato 34

Hosoi Miho Motomura Kazushi Shioda Tatsuo Sangkitporn Somchai Loket Ruangchai Saeng-aroon

Siriphan

Naturally Occurring Mutations in HIV-1 CRFO1_AE Capsid Affect Viral Sensitivity to Restriction 2018
Factors

AIDS Research and Human Retroviruses 382 392

DOl
10.1089/A1D.2017.0212

Next-generation sequencer Norovirus

66

2018

2013-2016 GI1.4 Sydney 2012

91

2018




