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Retrospective investigation of unexplained outbreaks of gastroenteritis
using a broadly reactive real-time PCR assay of sapovirus.
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(Received : November 24, 2020)

Sapoviruses (SaVs) , members of the family Caliciviridae, are recognized as the leading cause of sporadic
gastroenteritis in young children, they have also been implicated in gastroenteritis outbreaks caused by
foodborne transmission recently. We have developed a reverse transcription (RT) -multiplex PCR assay
with fluorescent dye-labeled primers for the detection of 10 viruses, including SaVs, associated with
gastroenteritis outbreaks. However, in some cases, the causative pathogens could not be identified by using
the standard methods. Recently, more genetically diverse SaVs strains including SaVs GV.2 were detected in
gastroenteritis patients.

Here, we have introduced a broadly reactive real-time PCR assay which detected strains that are
representative of all 18 human SaVs genotypes, including SaVs GV.2. We determined the presence of SaVs in
causeless gastroenteritis samples (173 samples from 51 cases collected between 2012 and 2019). In addition,
we designed a method to detect the genotypes of SaVs, that involved sequence-based typing analysis of SaVs
detected in Hiroshima Prefecture between 2012 and 2019. As a result, it was found that there were epidemics
of infectious gastroenteritis due to SaVs mainly composed of genotype GII.3 amang the cases of unknown
cause in the 2018/19 and 2015/16 seasons.
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Table 1 Primers and probes used for real-time PCR and sequence-based typing analysis.

Method Primers and probes Sequence (5-3")* 8?1{1/6 Refs.
Real-time PCR HuSaV-F1 GGCHCTYGCCACCTAYAAYG 12 Oka et al. (2018) [10]
HuSaV-F2 GACCARGCHCTCGCYACCTAYGA 12
HuSaV-F3 GCWRYKGCWTGYTAYAACAGC 12
HuSaV-R CCYTCCATYTCAAACACTA 12
HuSaV-TP-a FAM-CCNCCWATRWACCA-MGB-NFQ 0.2
HuSaV-TP-b FAM-CCNCCWACRWACCA-MGB-EQ 0.2
Sequence-based Typing SV-F21m1l CAAAWTAGTGTTTGARATGGAGGG 0.2 Shigemoto et al. (2017) [8]
SV-F21m2 GCTATTAGTGTTTGARATGGAGGG 0.2
SV-R2.1.3 GTCGGGTCAACCCCGGGCGG 0.2 This study
SV-R2.1 GWBGGRTCAACCCCWGGTGG 0.2
SV-R22.3 GCHGGRTTRACHCCTGGWGG 0.2
SV-R22 GCVGGRTTSACDCCNGGTGG 0.2
SV-R24 GTTGGGTCCAACCCCGGGGG 0.2
SV-R25 GYKGGRTTRACYCCAGGAGG 0.2

Abbreviation: FAM, 6-carboxyfluorescein; MGB, minor groove binder; NFQ, nonfluorescent quencher; EQ, Eclipse quencher
“Mix bases in degenerated primers and probes are as follows: R=A/G, W=A/T, S=C/G, Y=C/T, K:G/T, H=A/C/T, BA/T/C, D.G/A/T, V=A/C/G, N=A/C/G/T
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Figure 1 Reactivity against serially diluted GIL1 sapovirus plasmids.
“LC480, Lightcycler480 system: "ABI, Applied biosystems 7500 real-time PCR system.
‘Quantitect, QuantiTect probe RT-PCR kit; ‘LC Probe Master, LightCycler 480 Probes Master.

Table 2 Characteristics of retrospective investigation of unexplained outbreak cases using the broadly reactive
real-time RT-PCR assay and sequence-based typing

Case Epidemiology Rat-e‘ of TheA broadly reactive Sequence based
Season Date No — - positive  real-time RT-PCR assay v
. Transmission® Setting sample (Cq value) yping

18/19 2019/01/09 439 p nursing home 1/7 34.03 GIL3
2018/12/18 434 D nursery school 3/4 25.50 GIL3
2223 GIL3
26.89 GIL3
2018/12/17 432 p nursery school 4/5 21.73 GIL1

37.87 not detected
26.88 GIL.3
30.92 GIL3
2018/12/07 431 D nursery school 2/2 1882 GIL3
20.80 GIL3
2018/12/10 430 D nursery school 4/4 18.89 GIL3
29.30 GIL3
19.58 GIL3
19.57 GIL3

2018/11/05 427 D nursery school 2/3 36.33 not detected
3049 GIL3

16/17 2016/12/06 374 ) vocational school 1/3 40.0 not detected
15/16 2016/05/20 343 D nursery school 2/2 1845 GIL.3
30.64 GIL3
2016/01/21 336 D nursery school 2/2 26.31 GIL3
2692 GIL3
2015/12/21 329 D nursery school 1/1 31.95 GIL1
2015/12/17 327 D nursery school 2/2 20.80 GIL3
1897 GIL3
2015/12/16 326 p nursery school 2/3 27.89 GIV.1
19.59 GIV.1

14/15 2015/02/19 307 f restaurant 1/7 40.0 not detected

* p, person to person; ffood borne.
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2018/19 ¥ — Xy A6t &b % <, 2015/16 ¥ — A~
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1ThY, IR, 1230584, LA 2, 21,5
AR A I THo7z. T2, 2018/19 — A >,
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Primer SV-R2

* %k * % * %k * % * % % %k *
Gll.1_Bristol CCACCAGGTGTCAACCCGGC
Gll.2_Mc10 CCACCCGGAGTGAACCCCGC
GII.3_20082029 CCTCCAGGTGTCAATCCAGC
Gll.4_D1737 CCACCAGGGGTTAATCCGGC
GIl.5 Kashiwal CCACCTGGCGTCAATCCGGC
GIl.6_SaKao-15 CCTCCTGGGGTCAACCCAGC
Gll.7_20072248 CCACCAGGAGTTAACCCTGC
GII.8_Miaoli CCACCGGGCGTGAACCCTGC
Primer SV-R2 CCACCWGGKGTTGAYCCCWC

Figure 2 Comparison of the SV-R2 primer sequence with the corresponding region of sapovirus GII genotypes.

An asterisk shows a mismatch sequence between primer SV-R2 and sapovirus GII genotypes.
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