
ƪ17ÎDCmQðã-ðŏ�3#-�DCmQß������2018Ć7ł14ĸ�

ÓƩ��·ƕƤðȍ�

uŰ�ù|�

^oDCmQ-šƉàz³ĝȢ�
`Z�9FH1�

ǉĀƶ�� � 

2010Ć3ł�ŊµæðæðȍþðƠƨƤÔŅþðöİ�¹áǤƦđń�} 
- ťÀqŧüÚ,��;^oDCmQ-³ĝ 

2010Ć4ł�µűǽæðæðȍþðƠƨȍƉà°ğþðȃȉ�¹áƠƨÌ 
- ^oDCmQ?ƄƐƗ,ÉƝ;;`ZǇ¦ƵǍ-ªȓ 
- wš¨ƈdoSQ,��;ǅǇſDCmQ-Ȏ¼iF]Rh 

2012Ć7ł�bkpQűŬȊƖƠƨġ�¹áƠƨÌ 
- `Z^oDCmQ?sĴ,òȇœ©;;lAmUChPCRũ-ȊƖ 
- wš¨ƈdoSQ,��;ǅǇſDCmQ-Ȏ¼iF]Rh 

2015Ć7ł�ŊµæðņŉƤðģǕ¥ÅƠƨSpUr�§ıĬ 
- wšz-^oDCmQžĊqȁ�ìØ-â³ 
- FH,ǏƧ�!^oDCmQ-žĊqȁ�ìØ-â³ 

2016Ć10ł�ÓƩ��·ƕƤðȍƊŭƉàƠƨȃ�{�Ơƨñ 
- šǽšŹ,��;ǅǇſDCmQŢōóĝ-ǜļ 

2001Ć3ł�ôÙƛ�Âƪ~Ȝƫðŏ�¸Ŕ 



ĸŇ,��;ĜōėǅǇſ-Ůǔ� ��

- ^oDCmQ7oUDCmQ�{ǘ+»ÏȠƣ�Ľ,��'ŝĆŮǔ�
- ĘǄƼĳ.ȠĆȋ�8 1000t�ȝ�8 10�,1��ƖƓȞ�
- 2017Ć-Ůǔń.Ǽ¼10Ćȋ(2ƏƘ,��šźȠ2018ĆŮǔń.Ł6
��šź(Įƥ 

ÓƩĜōƓƠƨġ�ĜōƓƒðSpUrȠĜōƓƖƊ³ÇǥŎǺÜȠ2018Ćƪ26Ǻȝ6ł25ĸ�7ł1ĸȞ� 

8� 7� �� 2�2�

^oDCmQ)oUDCmQ-ƄĒ� ��

50 nm 

oUDCmQ 
- ÷¢,��;ǅǇſ-{+»Ï 
- Epeord?Ī!+��8 100 nm-FdO[ 
- äśȠ¦śȠMAUp_I�9+;uȅŕǸ 
- 11ªƭ�9+;2ŇȈRNA-L^h 
- ¦ś?ŕğ;;VP6-Ĥ»ė,8:AȣGǂ,ªș�<Ƞ
`Z(Ůǔ;;{ǘ+Jmrd.Aǂ 

- ÍÆȠwƔȠƖƂƫ?��ǅǇſ-{+»Ï 
- Epeord?Ī!+��8 40 nm-FdO[ 
- ȟȈ1ŇȈRNA-L^h�(7.4–7.7 kb) 
- GI�GVII-ȁ�ìǂ,ªș�<ȠGIȠGIIȠGIV �`Z
,Ĝō;; 50 nm�

^oDCmQ 



Ǽ¼ȡOrRp-ǅǇſDCmQªȓÜÊĳ� ��

ÓƩĜōƓƠƨġ�ĜōƓƒðSpUrȠ^oDCmQƫœ©ǷÜȠ2018Ć6ł13ĸƇÕ  

ůšÝ�

`ZȒÐ�

šǽš�

wš¨ƈÝ�

wš¨ƈÝ�
ǳ�ƃ�

~Ōǫ�

`Zqj^�

^oDCmQ-šƉàz³ĝ� ��

ǅǇſĘǄ�

�FH1-ǏƧ
iF]Rh�

�ťý7ŸŦƫ-
šǽšŹ,��;
îÕƅŨ�

�wš7wš¨ƈdo
SQ,��;ī³�



wšqwš¨ƈdoSQ,��;ī³�
	�

� wšz-^oDCmQžĊ.Ƞ*-8�,â³;

;� 

� wš�9.*@+ȁ�ìØ�œ©�<;� 

� wš¨ƈdoSQ(.ȠDCmQ�*-8�,Ȏ

¼�<'�;� 

Ǡĵ-½Ȓ�

- ôÙƛ¦-wš¨ƈÝȠŮ£wšȝ1 LȞ 
- 2013Ć4ł�2016Ć3ł-ŝǺšŀȝ156ǠĵȞ 

- wš¨ƈ¶Ú¦,�ǁ;;äŉ·ȍ?¿ǟ 
��!ĜōėǅǇſĘǄ 
- 2013Ć4ł�2016Ć3łȝ296ǠĵȞ 


�

193�6�

3�45�

�0�+���

wšǠĵ�

ĘǄ�Ǡĵ�



wšǠĵz-^oDCmQžĊŷòķũ� ��

Ǡĵ-ªŋĢȘ�

RTȝiScript Advanced cDNA Synthesis Kit, Bio-RadȞ�

lAmUChPCRȝSsoFast Probes Supermix, Bio-RadȞ 

Ů£wšǠĵȝ1 LȞ 

PEGŤŜũȝ40 mL→ 1 mL,žƾ)�

GI� GII�
FdkCgr� COG1F� COG2F�
RdkCgr� COG1R� COG2R�
TaqMandorc� RING1(a)-TP 

RING1(b)-TP�
RING2AL-TP�

dkCgr�8/dorcȝKageyama et al. 2003Ȟ�

RNAĨ©ȝQIAamp Viral RNA Mini Kit, QiagenȞ��

Kazama et al. 2016�

gDQ^oDCmQ-Î½Ɔ�1%-Ǡĵ,%�'Ƞ^oDCmQGIqGIIžĊ?
òȇȝISO/TS 15216-1: 2017Ȟ��

gDQ^oDCmQ 
ȝdoSQMpZormȞ�

ǅǇſĘǄÜÊĳ)wšz^oDCmQžĊ� ��
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ĘǄÜÊĳ)wšzDCmQžĊ-ƚ�ƚȌªŋ� ���

ǻ< [Ǻ]�

ƚȌ�ĳ�Łæ 
(R = 0.51) 


ĘǄÜÊĳ)wšz^oDCmQ
žĊ�ƁƚȌ(�;)���ăƁ�
ǣ�5%�v-ơƆ(ğƩ;;ƮÑ�

1.0�

0.5�

0 �

−0.5�

−1.0�

ƚ
Ȍ
�
ĳ
�

0 �−2 �−4 �−6 �

^oDCmQGII�^oDCmQGI�

�6 �+4 ��2 � 0 �−2 �−4 �−6 � �6 �+4 ��2 �

-�^oDCmQGIžĊ)ĘǄÜÊĳ-ȋ,.ȠƚȌ�ǡ59<+�$! 
- ^oDCmQGIIžĊ.ȠĘǄÜÊĳ,õ�'	
 2�9+6Ǻ-ǻ<,��'
ŃĚ+ƚȌ�Ǚ9<Ƞǻ<0Ǻ,��'ƚȌ�ĳ�Łæ)+$!ȝR = 
0.51Ȟ 

ĘǄĳ�Ȓǝq¤ǖ�<;,.1�2Ǻȋ��;�)�9Ƞ1ĸƦĊ(ŷò
(�;wšz^oDCmQžĊ.ȠŮǔ-Ĺńœƞ,¬Ƌ(�;Áǆė 



ȁ�Ɨ,åŖ+^oDCmQ� ���

de Graaf et al. 2016 �

30?Ǯ�;ȁ�ìØ��
`Z,Ĝō�

FdO[Up_IǬȝVP1Ȟȁ�ì-ÞÛȄ«,Û&�!ƴƺŘ�

_CoOrKpNr?Ƌ�!wšz^oDCmQ-ȁ�ìØǜŋ�
���

Semi-nested PCR (NEBNext High-Fidelity 2X PCR Master Mix, 
New England Biolabs) 

GI� GII�
1st PCR � COG1F/G1SKR � COG2F/G2SKR �
2nd PCR � G1SKF/G1SKR � G2SKF/G2SKR �

dkCgrȝKojima et al. 2002; Kageyama et al. 2003Ȟ�

YrU¨ƈ)ȁ�ìØ-ÅòȝNorovirus Genotyping ToolȞ 

_CoOrKpOpJȝGS Junior+ System, RocheȞ�

Kazama et al. 2016�Ǡĵ-ªŋķũ�

RT (iScript Advanced cDNA Synthesis Kit, Bio-Rad)�

Ů£wšǠĵȝ1 LȞ 

PEGŤŜũȝ40 mL→ 1 mL,žƾ)�

RNAĨ©ȝQIAamp Viral RNA Mini Kit, QiagenȞ��

ƴƺŘǜŋȝN-Jũ, Kimura 2-parameter model, MEGA6Ȟ 



Ƴ�z^oDCmQ-ȁ�ìØǜŋ� �	�

RT (SuperScript III RTase, Thermo Fisher Scientific)�

lAmUChPCRũ,8;QIlr]pJȝTaqMan Fast 
Advanced Master Mix, Thermo Fisher ScientificȞ 

ƙǇĩ�ų 

1 mL-PBS,ªĲ�

NpGrOrKpOpJ�

PCR2!.nested PCR 

^oDCmQȐėǠĵ 

ȁ�ìØǜŋȝNorovirus Genotyping ToolȞ�

Kazama et al. 2016�Ǡĵ-ªŋķũ�

RNAĨ©ȝQIAamp Viral RNA Mini Kit, QiagenȞ��

ƴƺŘǜŋȝN-Jũ, Kimura 2-parameter model, MEGA6Ȟ 

�� 100% �� <100% �� <10% �� <1% Rate of sequence reads in sewage:�

GI 
genotype 

GI.1 � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

GI.2 � �� �� 1  �� �� 1  1  �� �� �� �� �� 1  
GI.3 � �� �� �� �� �� �� �� �� �� �� 6  �� ��

GI.4 � �� �� �� 1  �� �� �� �� �� �� ��

GI.6 � �� �� �� �� �� �� �� �� 2  �� ��

GI.9 � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

GII 
genotype 

GII.2 � �� �� �� �� �� �� �� ��

GII.3 � 1  �� �� �� �� �� �� �� �� ��

GII.4 � 1  �� �� 3  14  12  2  1  2  �� �� �� 1  1  �� 4  3  4  
GII.6 � �� �� �� �� 4  3  1  �� �� �� �� ��

GII.7 � �� �� �� �� �� ��

GII.8 � �� �� �� �� �� ��

GII.13 � �� 1  1  �� �� �� �� �� 1  �� ��

GII.14 � �� �� �� 1  �� �� �� �� �� ��

GII.15 � 1  �� �� �� �� ��

GII.17 � �� �� �� �� 4  3  1  �� �� �� �� 10  7  
GII.21 � �� �� �� �� 1  ��

Not assigned �� �� �� �� �� �� �� �� �� �� �� ��

GII.4 
variant 

Den Haag 2006b �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� 1  �� �� �� �� �� �� �� ��

Sydney 2012 �� 1  �� �� 3  14  12  2  1  2  �� �� �� 1  �� 4  3  4  
Not assgined �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

5 8 10 12 1 2 3 4 6 8 10 12 1 2 3 4 6 8 10 12 1 2 3 Month 
2013 2014 2015 2016 Year 

wš)ĘǄ��9œ©�<!^oDCmQ-ȁ�ìØ� �
�

- ĘǄ�9œ©�<!10ȁ�ìØ?È4Ƞ15ȁ�ìØ�wš�9œ©�<! 
- 2013−14OrRp.GII.4 Sydney 2012�Ƞ2014−15OrRp.GII.17� 
º�'�! Kazama et al. 2017�
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 160229 P
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 141210 W
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 2013/13-BH-1/CHN/KJ156329

 130116 W

 130123 W

 130206 W

 140108 W

 130130 W

 2014/Kawasaki323/AB983218

 2002/CS-E1/USA/AY502009

 2002/SaitamaT87/JPN/KJ196286

 1978/C142/GUF/KC597139

 2005/Katrina-17/USA/DQ438972

 2007/INCMNSZ-01/MEX/JF970609

 2007/WuhanZ77/CHN/JQ751044
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 2009/C15bBonaberi/CMR/JF802507

 1998/GII.13/Fayetteville/US/AY113106
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0.02

wš)ĘǄ��9œ©�<!^oDCmQGII.17Ő� ���

�2012−13�wš 
�2013−14 wš 
�2014−15 wš 
�2014−15 ĘǄ� 
�2015−16 wš 
�2015−16 ĘǄ� 

wšǠĵ�9-3œ©�<!GII.17Ő 
NcIkQUr�Kawasaki 323 2014�

ĘǄ�)wšǠĵ�9œ©�<!GII.17Ő 
NcIkQUr�Kawasaki 308 2015�
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Kazama et al. 2017�

ĸŇ,��;GII.4�Ø-ªȓ� ���

- 2011−12OrRp,ªȓ�<!Ő-5%.ȠSydney 2012�Ø"$!�
- 2005−06OrRp,ªȓ�<!Ő-6%.ȠDen Haag 2006b�Ø
ȝMotomura et al., 2008Ȟ�

ĶØ-âƐŐ.ȠŮǔ?Č�ǭ�;­-OrRp,ȠgC\r+ȒÐ)
�'`ZȒÐz,żÕ�'�;Áǆė��;!5ȠåŖ+^oDCmQ
ȁ�ìØªā-â´?ūǚ;;ĕǘ��:Ƞwš.^oDCmQ-ªì
ƒðƗǜŋ-TrQ)�'ŃƋ(�; 
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Sep� Aug� Sep� Aug� Sep� Aug�

2011−12OrRp� 2012−13OrRp� 2013−14OrRp�

Kumazaki et al., 20158:ĥƯ  

Sydney 2012�

Den Haag 2006b�

New Orleans 2009�



wš¨ƈdoSQ,��;ǅǇſDCmQ-Ȏ¼Ƅė� ���

FHțŚűÚ?Ħ�;bkpQ-Ȓǎ,ċǞ�<!ǈªȓŭėŢŪȝMBRȞũ
,8;wš¨ƈdkpZ 

kJrp¨ƈ�

wš¨ƈdoSQ,��;ǅǇſDCmQ-Ȏ¼Ƅė� ���

kJrp¨ƈ�

MBRdkpZ�

MBRdkpZ�
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NpdmzDCmQžĊ-ŷò 

rRT-PCR (RNA UltraSense One-Step qRT-PCR, Invitrogen) 
�

œ©õǪDCmQ�

 - NoV (Kageyama et al., 2004; Loisy et al., 2005; Miura et al., 2013) 

 - SaV (Oka et al., 2006) 

 - RV (Pang et al., 2004 & 2011) 

ŢŪŴÄųȝ40 mLȞ 

RNAĨ©ȝNucliSENS kit, bioMérieuxȞ�

flEVnpJlMrmȝPEGȞŤŜ�

DCmQǢ© 
ȝ10%arbEHQȞ�
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(40 mL) 
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- RV-žĊ.ųƚ)Òƚ(ÿ�ǡ59<�ȠRV-ŭėŢŪ1-ǛËė.
NoV�8/SaV)Şǰ�'���)�>�$! 

�
�
&
"
�
	

 [l
og

 c
op

ie
s/

L]
� ** ** ** 

ND ND 

^oDCmQ)oUDCmQ(Ɛ+;ÉƝƄė� ���

ÉƝė�Ɛ+;ǘÏ-�Ǘ 

Kim et al. 2010�

1) DCmQưì-ƫȔƀ 
- RV SA11:   8.0 
- NoV GI:   4.3−6.0 
- NoV GII.4:   4.2−6.9 
- SaV �Cowden:  5.4 
- ŢŪŴÄų-pH:  6.9−7.4 
 
2) FdO[Up_IǬ-Ƒšė 
- RVFdO[Up_IǬ-Ƒšėȃ�ȝVP5
-sȃȞ.ȠƉàšz(.ȕ©�'�+� 
- NoVFdO[Up_IǬȝP2 domainȞ) 
HBGA-ƹÄ,.ȠƑšėƚ��Ƌ�Ȍy�
'�;ȝHansman et al., JVI 2011Ȟ 

Michen and Graule 2010; 
Wang et al. 2012;  
Samandoulgou et al. 2015�
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ǛšėPTFEǈ 
ȝíĐ 10 µmȞ�
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ȝíĐ 0.45 µmȞ�
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Katayama et al. 2002 
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^oDCmQ�ƄƐƗ,ƹÄ;;ƲȈ 
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HBGA�

^oDCmQ.ȠƷƿǓųØţòĤ»
ȝHBGAsȞ,ƄƐƗ,ƹÄ;;�

Lindesmith et al. 2003�

Le Guyader et al. 2006��Maalouf et al. 2011 �
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ȝCrassostrea gigasȞ�
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! wš,.^oDCmQGII�Łæ105 copies/mL-žĊ(È2
<ȠÖÚ-ǅǇſĘǄÜÊĳ,õ�'ǻ<+�â³;; 

! wš�9.ǯƓ-Ġ�.ƁƓƅ-ĜōǄ,ƍŉ;;ȁ�ì
Ø6È5'åŖ+ȁ�ìØ�œ©�<Ƞ <9�ƸľƗ,
â´;; 

! ǈªȓŭėŢŪȝMBRȞũ,8;wš¨ƈdoSQ,��
'ǅǇſDCmQ.Ǌé,Ȏ¼�<;�ȠoUDCmQ.
ŭėŢŪ1-ǛËė���Ƞ^oDCmQ7NfDCmQ
)Şǰ�'Ȏ¼ė��� 

! ťý7ŸŦƫ-ǖŮš,.^oDCmQGII�Łæ105 
copies/L-žĊ(È2<ĞŽƃǬ,6ÉƝ�'îÕ;;�Ƞ
oUDCmQ.Żîĝ)�'îÕ;;¯Ä�å� 

! 2018Ć1ł,ĭš�<!Ó¦21Ƭġ-ůšÝ»š�9œ©
�<!^oDCmQGIIŐ-å�.ȠGII.4 Sydney2012,ǵ
ƽ+Ő"$!�

2)5ȝ%&�Ȟ� ���

! FH-^oDCmQGIIžĊ.Ƞwš-^oDCmQžĊ,
õ�'0�+2Ǻ-ǻ<ȠĘǄÜÊĳ,õ�'−1�+2Ǻ-ǻ
<,��'ŃĚ,ƚȌ;; 

!FH��,8$'^oDCmQGIIžĊ.æ��Ɛ+$'�
:ȝxœ©�3,000 copies/gȞȠFHŲ´Ʒƿ-ƲȈƖƇȇ
-ǿ��ďȗ�'�;Áǆė��; 

! Œƃq³ƃdkpIZpƎª�9^oDCmQGII�Łæ
104 copies/L-žĊ(œ©�<!�
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