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Establishment of a digital PCR-based genotyping method for noroviruses in water
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It is known that genetically broad types of noroviruses are exist together
in the water environment. Quantification of single genotype of noroviruses seems to be important to
understand characteristics of noroviruses, in view of infection risk via water and epidemiology,
more deeply. The aim of the study was to establish a method for simultaneous quantification of
whole norovirus” and “ a genotype of norovirus” using the novel digital PCR platform.

Water samples in Japan were continuously collected and analyzed to determine epidemic norovirus
genotypes. Based on nucleotide sequences of the epidemic types and those on the database,
fluorescent probes, which react to each epidemic genotype specifically, were designed. In the
conventional real-time PCR platform, the fluorescent probes worked ideally, while they resulted in
non-specific signal in the digital PCR platform. The results imply that further improvement is

necessary for establishing the assay.
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1. PCR GIlI-NoV
Function Target Sequence(5' - 3) Reference
Fluorescent GII.3 VIC-TGAGGCAATGGCGCTAGA-MGB-NFQ This study
probe Gll.4  VIC-ACTATGGAGCGCGCCC-MGB-NFQ This study

Gll.17 VIC-CGAGACCCTTCCCCTA-MGB-NFQ This study

All Gl FAM-TGGGAGGGCGATCGCAATCT-TAMRA Kageyamaet al., 2003, J. Clin. Microbiol.
+ primer All GIIT CARGARBCNATGTTYAGRTGGATGAG Kageyamaet al., 2003, J. Clin. Microbiol.
- primer All Gl CCRCCNGCATRHCCRTTRTACAT Kojimaet al., 2002, J. Virol. Methods

VIC: 6-carboxyrhodamine; MGB: minor groove binder; NFQ: nonfluorescent quencher; FAM:
6-Carboxyfluorescein; TAMRA: 6-carboxy-tetramethylrhodamine

Mixed bases in degenerate primers and probes are asfollows: Y, Cor T; R, A or G; B, not A; H, not G;N,
any.
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0.7 mL 300 nt
RNA 100 nt RT-real
time PCR
3.2 NoV NoV
Rt-nested-PCR
(Reversetranscription-: RT-) Real time PCR illumina Miseq
PCR NoV NoV
Gl GIl NoV
2 NoV
Real-time PCR ct
Gl Gll
2014 1 N.D. 38.94 Gll.6
2014 1 N.D. 39.53 Gl.2 Gll.4S Gll.6
2014 10 2 N.D. 45.66 Gl.2 Gll.3
2014 10 4 47.25 38.49 Gl.1
2014 11 3 48.21 39.88 GII.3
2014 11 4 48.83 43.55 Gl.2
2014 12 4 N.D. N.D. Gl.1 Gl.4 Gll.4 Gll.4S
2015 1 1 N.D. 38.42 Gl.1 Gl.4 Gll.4S Gll.17
2015 1 2 N.D. N.D. Gl.4 Gl.5 Gll.17
2015 1 3 N.D. 38.74 Gl.2 Gll.4 Gll.4S
2015 1 4 46.19 37.69 Gl.2 Gll.4 Gll.4S
2015 2 1 4391 36.82 Gl.2 Gl.5 Gll.4S
2015 2 2 N.D. N.D. Gl.2 Gll.4S
2015 2 3 N.D. 38.06 Gl.1 Gl.4 Gl.5 GIl.4S
2015 2 4 46.19 37.94 Gl.2 Gl.6 Gll.4 Gll.4S Gll.17
2015 3 1 32.91 45.84 Gl.1 Gll.4S
2015 3 2 N.D. N.D. Gl.2 Gl4
2015 3 3 42.69 N,D, Gl.1 Gl.2
2015 3 4 4414 37.71 Gl.2 Gl.6 Gll.4S
2015 4 3 N.D. N.D. Gl.2 Gll.4S Gll.17
2015 4 4 N.D. 37.19 Gl.2
2015 5 1 46.77 41.2 Gl.2 Gll.17
2015 5 4 47.19 41.95 Gl.1 Gl.2 Gl.4 GlI.4S
2015 6 1 45.95 42.34 Gl.2 Gll.17

N.D.: Not detected

NoV

Norovirus Genotyping Tool (http://wwuwv.rivm.nl/mpf/typingtool/norovirus/)
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3. PCR ( )

Expected concentration
(copies/reaction)

Determined concentration
(copies/reaction, geometric mean = SD)

103 102.81:0.1
102 101.4 +0.5
101 103.8 +1.9

102.6

0 (Negative control)
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