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಺ཆ๘৔Ͱั֫͞Εͨઅ଍ಈ෺͔Βͷݝෞذ  

๘ප΢Πϧεͷݕग़

๺ ଜ ༦ ࢠ 1ʣɼ2ʣ    ઙ Ҫ మ ෉ 1ʣɼ3ʣ̈

1ʣذෞେֶେֶӃ࿈߹्ҩֶڀݚՊʢ˟ 501ô1193 ذෞࢢ༄ށ 1ô1ʣ
2ʣذෞݝதԝՈசอ݈Ӵੜॴʢ˟ 501ô1112 ذෞࢢ༄ށ 1ô1ʣ
3ʣذෞେֶՈசӴੜ஍Ҭ࿈ڭܞҭڀݚηϯλʔʢ˟ 501ô1193 ذෞࢢ༄ށ 1ô1ʣ

ʢ2020೥ 7݄ 14೔ड෇ɾ2020೥ 12݄ 14೔डཧʣ

ཁ     ໿

ݝෞذ 3ཆ๘৔Ͱั֫͞Εͨઅ଍ಈ෺ͷ๘ප΢Πϧεอ༗ঢ়گΛ PCRٴͼγʔΫΤϯε๏ʹΑΓௐࠪͨ͠ɽͦͷ݁
Ռɼεζϝόνྨʢnʹ23ʣ͔ΒΠεϥΤϧੑٸຑᙺ΢ΠϧεʢIAPVɼ87ˋʣٴͼνξϨόω΢ΠϧεʢDWVɼ
57ˋʣɼόολྨʢnʹ5ʣ͔Β IAPVʢ40ˋʣ͕ݕग़͞Εͨɽ෼ܥࢠ౷ղੳͷ݁Ռɼ͜ΕΒͷઅ଍ಈ෺͔Βݕग़͞Εͨ
΢ΠϧεҨ఻ࢠ͸ɼࣂҭϛπόν͔Βݕग़͞Εͨ΋ͷͱΫϥελʔΛܗ੒ͨ͠ɽຊڀݚΑΓɼεζϝόνྨ͸๘ප΢Π
ϧεΛߴ཰ʹอ༗͠ɼ͜ΕΒ΢Πϧεͷ఻೻ʹؔ༩͢ΔՄೳੑ͕ࣔࠦ͞Εͨɽ
ᴷΩʔϫʔυɿઅ଍ಈ෺ɼ๘ප΢Πϧεɼࣂҭϛπόνɽ
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̈ ࿈བྷ੹೚ऀɿઙҪమ෉ʢذෞେֶେֶӃ࿈߹्ҩֶڀݚՊʣ
˟ 501ô1193 ذෞࢢ༄ށ 1ô1  ὸɾFAX 058ô293ô2997 E-mail : tasai@gifu-u.ac.jp

ηΠϤ΢ϛπόν Apis mellifera͸ɼ๘ຶͳͲச࢈
෺Λੜ͢࢈Δ͚ͩͰͳ͘ɼϙϦωʔλʔͱͯ͠೶࡞෺ͷ
Ֆคަ഑Λ͢ΔॏཁͳՈசͰ͋Δɽ೶ྛਫ࢈লͷ౷ܭʹ
ΑΔͱɼ೔ຊࠃ಺Ͱ͸ɼྩ࿨ݩ೥౓࣌఺Ͱ ͷཆށ9,782
๘ՈʹΑΓ 21ສ ҭ͞Ε͍ͯΔɽࣂͷϛπόν͕܈5,000
ۙ೥ɼηΠϤ΢ϛπόνͷࢮ๢͕ Picornavirales໨
DicistroviridaeՊ Aparavirusଐͷੑٸຑᙺ΢Πϧε
ʢAcute bee paralysis virusɿABPVʣɼΠεϥΤϧੑٸ
ຑᙺ΢ΠϧεʢIsraeli acute paralysis virusɿIAPVʣ
ͼΧγϛʔϧ๘΢ΠϧεʢKashmir bee virusɿٴ
KBVʣɼPicornavirales ໨ Dicistroviridae Պ Triatovi-

rusଐͷࠇ৭ঁԦ๘ࣇප΢ΠϧεʢBlack queen cell 

virusɿBQCVʣɼPicornavirales໨ IflaviridaeՊ Iflavi-

rusଐͷνξϨόω΢ΠϧεʢDeformed wing virusɿ
DWVʣٴͼαοΫϒϧʔυ΢ΠϧεʢSacbrood 

virusɿSBVʣɼPicornavirales໨ະ෼ྨͷຫੑຑᙺ΢Π
ϧεʢChronic bee paralysis virusɿCBPVʣͷײછͱ
ؔ࿈͢Δ͜ͱ͕ࣔࠦ͞Ε͍ͯΔʦ1ʧɽϑϥϯεٴͼΞϝ
ϦΧ߹ऺࠃͰ͸ɼ໺ੜૹคऀΛؚΉઅ଍ಈ෺͕͜ΕΒ๘
ප΢ΠϧεΛอ༗͢Δ͜ͱ͕ใ͞ࠂΕ͍ͯΔʦ2ô4ʧɽ
೔ຊͰ͸ɼηΠϤ΢ϛπόν͕ɼBQCVɼCBPVɼ
IAPVɼDWVٴͼ SBVʹෆײੑݦછ͍ͯ͠Δ͜ͱ͕ใ

Ε͍ͯΔʦ5, 6ʧ͕ɼͦͷଞͷઅ଍ಈ෺ʹ͍ͭͯ͸͞ࠂ
ෆ໌Ͱ͋Δɽͦ͜ͰຊڀݚͰ͸ɼذෞݝͷཆ๘৔Ͱั֫
͞ΕͨࣂҭηΠϤ΢ϛπόνʢҎԼɼࣂҭόνʣฒͼʹ
અ଍ಈ෺ʹ͓͚Δ๘ප΢Πϧεͷอ༗ঢ়گΛௐࠪͨ͠ɽ

ࡐ ྉ ٴ ͼ ํ ๏

औɿ2019೥࠾ମͷݕ 11݄ ͼٴ8 9೔ʹذෞݝ಺ͷཆ
๘৔ 3ΧॴʢAɼBɼCʣʹ͓͍ͯɼ૥ശ಺͔Βࣂҭόν
੒஬ ʹऔͨ͠ɽ·ͨɼ૥ശपลʢ2mҎ಺ʣ࠾ମΛݸ5
͓͍ͯɼ໢ɼ೪ணτϥοϓٴͼεζϝόνั֫ثʹΑΓ
εζϝόνྨʢΦΦεζϝόν͋Δ͍͸ΩΠϩεζϝό
νʣٴͼόολྨΛ࠾औͨ͠ɽ࠾औͨ͠αϯϓϧ͸ೋࢎ
Խ୸ૉʹΑΓָ҆ޙࡴɼණྫྷ࣮ͯͨͬ͠ؼͪ࣋ʹࣨݧɽ
ั֫ͨ͠અ଍ಈ෺͸ܗଶతಛ௃Λ΋ͱʹछΛಉఆ͠ɼ
ʵ20ˆͰอ؅ͨ͠ɽ

RNAநग़ٴͼ RT︲PCRɿݕମ͸ ମ͔ͣͭΒମੵݸ1
ͷ໿ 2ഒྔͷ໓ەਫͰೕࡎΛ࡞੒͠ɼԕ৺ʢ4,000rpmɼ
1෼ؒɼࣨԹʣޙɼ্ਗ਼ 200μl͔Β RNAநग़Ωοτ
ʢN u c l e o S p i n ®  R N A ,  M A C H E R E Y ôN A G E L , 

GermanyʣΛ༻͍ͯ RNAΛநग़ͨ͠ɽ֤ RNAநग़෺
ΑΓɼRTôPCRΩοτʢPrime Script™ RTôPCR Kitɼ
λΧϥόΠΦ᷂ɼ࣎լʣͱ 7छྨͷ๘ප΢Πϧεݕग़༻
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ϓϥΠϚʔηοτʦ5, 7ô11ʧΛ༻͍ͯɼRTôPCRΛ࣮
ʢදͨ͠ࢪ 1ʣɽPCR൓Ԡ͸ɼ94ˆɾ1෼ؒͷ೤มੑޙɼ
94ˆɾ30 ඵɼ50ʙ60ˆɾ30ඵɼ72ˆɾ1෼Λ 30ճ܁
Γฦ͠ɼ࠷ऴ৳௕൓ԠΛ 72ˆɾ5෼࣮ؒͨ͠ࢪɽPCR

෺͸࢈ 1.0ˋΞΨϩʔεήϧͰిؾӭಈͨ͠ɽ
Ԙج഑ྻܾఆٴͼ෼ܥࢠ౷ղੳɿPCR࢈෺͸ൢࢢ
ΩοτʢWizard® SV Gel and PCR Clean-Up System, 

Promega, U.S.A.ʣΛ༻͍ͯਫ਼੡ޙɼμΠϨΫτγʔΫ
Τϯε๏ʹΑΓԘج഑ྻΛܾఆͨ͠ʢLC581763ʙ
LC581787ٴͼ LC582746ʙLC582767ʣɽܾఆͨ͠Ԙ
-഑ྻ͸ɼNational Center for Biotechnology Inforج

mation ͷ BLAST ݕ .ʢhttps://blast.ncbi.nlm.nihࡧ

gov/ʣͰ૬ಉੑࡧݕΛ࣮ͨ͠ࢪɽಘΒΕͨԘج഑ྻ͸ɼ
MEGAôXʦ12ʧΛ༻͍ͯ࠷໬๏ʹΑΔ෼ܥࢠ౷ղੳΛ
ɽͨͬߦ
౷ܭղੳɿ΢Πϧεݕग़཰͸ Fisherͷਖ਼֬֬཰ݕఆ
ʹΑΓղੳͨ͠ɽ

੒     ੷

ຊڀݚͷ݁Ռɼࣂҭόν͔Β IAPVɼBQCVɼDWV͕ɼ
εζϝόνྨ͔Β IAPVɼDWV͕ɼόολྨ͔Β IAPV

͕ͦΕͧΕݕग़͞Εɼଞͷ΢ΠϧεҨ఻ࢠʢABPVɼ

ද 1 ຊڀݚͰ༻͍ͨϓϥΠϚʔηοτ

΢Πϧε໊ ϓϥΠϚʔ഑ྻʢ5'ô3'ʣ αΠζ
ʢbpʣ

ΞχʔϦϯά 
Թ౓ʢˆʣ Ҿ༻จݙ

ຑᙺ΢ΠϧεʢABPVʣੑٸ ＧＧＡＡＣＡＴＧＧＡＡＧＣＡＴＴＡＴＴＧ 687 55 ʦ7ʧ
ＡＡＴＧＴＣＴＴＣＴＣＧＡＡＣＣＡＴＡＧ

ΠεϥΤϧੑٸຑᙺ΢ΠϧεʢIAPVʣ ＧＣＧＧＡＧＡＡＴＡＴＡＡＧＧＣＴＣＡＧ 586 60 ʦ8ʧ
ＣＴＴＧＣＡＡＧＡＴＡＡＧＡＡＡＧＧＧＧＧ

Χγϛʔϧ๘΢ΠϧεʢKBVʣ ＡＴＧＡＣＧＡＴＧＡＴＧＡＧＴＴＣＡＡＧ 290 50 ʦ9ʧ
ＡＡＴＴＧＣＡＡＧＡＣＣＴＧＣＡＴＣ

ප΢ΠϧεʢBQCVʣࣇ৭ঁԦ๘ࠇ ＴＧＧＴＣＡＧＣＴＣＣＣＡＣＴＡＣＣＴＴＡＡＡＣ 701 55 ʦ10ʧ
ＧＣＡＡＣＡＡＧＡＡＧＡＡＡＣＧＴＡＡＡＣＣＡＣ

νξϨόω΢ΠϧεʢDWVʣ ＣＣＴＧＧＡＣＡＡＧＧＴＣＴＣＧＧＴＡＧＡＡ 203 60 ຊڀݚ
ＣＴＴＣＣＣＡＴＧＴＧＡＴＡＡＧＧＴＣＣＴＣ

αοΫϒϧʔυ΢ΠϧεʢSBVʣ ＡＣＣＡＡＣＣＧＡＴＴＣＣＴＣＡＧＴＡＧ 488 60 ʦ5ʧ
ＣＣＴＴＧＧＡＡＣＴＣＴＧＣＴＧＴＧＴＡ

ຫੑຑᙺ΢ΠϧεʢCBPVʣ ＡＧＴＴＧＴＣＡＴＧＧＴＴＡＡＣＡＧＧＡＴＡＣＧＡＧ 455 55 ʦ11ʧ
ＴＣＴＡＡＴＣＴＴＡＧＣＡＣＧＡＡＡＧＣＣＧＡＧ

ද 2 ֤ཆ๘৔Ͱ͞ू࠾ΕͨηΠϤ΢ϛπόνٴͼઅ଍ಈ෺ʹ͓͚Δ΢Πϧεͷݕग़ঢ়گ

छ
Aཆ๘৔ Bཆ๘৔ Cཆ๘৔ ܭ ߹

Iˎ B D I B D I B D I B D

ηΠϤ΢ 
ϛπόν

3/5 
ʢ60ˋʣ

0/5 
ʢ0ˋʣ

1/5 
ʢ20ˋʣ

0/5 
ʢ0ˋʣ

0/5 
ʢ0ˋʣ

5/5 
ʢ100ˋʣ

1/5 
ʢ20ˋʣ

1/5 
ʢ20ˋʣ

3/5 
ʢ60ˋʣ

4/15 
ʢ27ˋʣ

1/15 
ʢ7ˋʣ

9/15 
ʢ60ˋʣ

εζϝ 
όνྨ

14/14 
ʢ100ˋʣ

0/14 
ʢ0ˋʣ

10/14 
ʢ71ˋʣ

6/7 
ʢ86ˋʣ

0/7 
ʢ0ˋʣ

2/7 
ʢ29ˋʣ

0/2 
ʢ0ˋʣ

0/2 
ʢ0ˋʣ

1/2 
ʢ50ˋʣ

20/23 
ʢ87ˋʣ

0/23 
ʢ0ˋʣ

13/23 
ʢ57ˋʣ

ΦΦεζϝ
όν

2/2 
ʢ100ˋʣ

0/2 
ʢ0ˋʣ

0/2 
ʢ0ˋʣ

6/7 
ʢ86ˋʣ

0/7 
ʢ0ˋʣ

2/7 
ʢ29ˋʣ

0/2 
ʢ0ˋʣ

0/2 
ʢ0ˋʣ

1/2 
ʢ50ˋʣ

8/11 
ʢ73ˋʣ

0/11 
ʢ0ˋʣ

3/11 
ʢ27ˋʣ

ΩΠϩεζ
ϝόν

12/12 
ʢ100ˋʣ

0/12 
ʢ0ˋʣ

10/12 
ʢ83ˋʣ ʵ ʵ ʵ ʵ ʵ ʵ 12/12 

ʢ100ˋʣ
0/12 
ʢ0ˋʣ

10/12 
ʢ83ˋʣ

όολྨ 2/2 
ʢ100ˋʣ

0/2 
ʢ0ˋʣ

0/2 
ʢ0ˋʣ

0/2 
ʢ0ˋʣ

0/2 
ʢ0ˋʣ

0/2 
ʢ0ˋʣ

0/1 
ʢ0ˋʣ

0/1 
ʢ0ˋʣ

0/1 
ʢ0ˋʣ

2/5 
ʢ40ˋʣ

0/5 
ʢ0ˋʣ

0/5 
ʢ0ˋʣ

ίόω 
Πφΰ

2/2 
ʢ100ˋʣ

0/2 
ʢ0ˋʣ

0/2 
ʢ0ˋʣ ʵ ʵ ʵ ʵ ʵ ʵ 2/2 

ʢ100ˋʣ
0/2 
ʢ0ˋʣ

0/2 
ʢ0ˋʣ

πνΠφΰ ʵ ʵ ʵ 0/1 
ʢ0ˋʣ

0/1 
ʢ0ˋʣ

0/1 
ʢ0ˋʣ ʵ ʵ ʵ 0/1 

ʢ0ˋʣ
0/1 
ʢ0ˋʣ

0/1 
ʢ0ˋʣ

ατΫϚμ
ΩϞυΩ ʵ ʵ ʵ 0/1 

ʢ0ˋʣ
0/1 
ʢ0ˋʣ

0/1 
ʢ0ˋʣ ʵ ʵ ʵ 0/1 

ʢ0ˋʣ
0/1 
ʢ0ˋʣ

0/1 
ʢ0ˋʣ

ηεδ 
πϢϜγ ʵ ʵ ʵ ʵ ʵ ʵ 0/1 

ʢ0ˋʣ
0/1 
ʢ0ˋʣ

0/1 
ʢ0ˋʣ

0/1 
ʢ0ˋʣ

0/1 
ʢ0ˋʣ

0/1 
ʢ0ˋʣ

ˎ IɿΠεϥΤϧੑٸຑᙺ΢ΠϧεɼBɿࠇ৭ঁԦ๘ࣇප΢ΠϧεɼDɿνξϨόω΢Πϧε
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KBVɼCBPVɼSBVʣ͸ݕग़͞Εͳ͔ͬ ʢͨද 2ʣɽࣂҭ
όν͔Β͸ DWV͕࠷΋ݕ͘ߴग़͞Εʢ9/15ɼ60ˋʣɼ3ཆ
๘৔͢΂ͯͰҨ఻ݕ͕ࢠग़͞ΕͨɽҰํɼεζϝόνྨ
Ͱ͸DWVΑΓ IAPVͷํ͕ଟ͘ݕग़͞Ε ʢͨPʻ0.05ʣɽ
ཆ๘৔ AͰ͸ɼࣂҭόνɼεζϝόνྨɼόολྨ
ͷ͍ͣΕ͔Β΋ IAPVҨ఻ݕ͕ࢠग़͞ΕͨɽҰํɼཆ๘
৔ BͰ͸εζϝόνྨ͔ΒͷΈɼཆ๘৔ CͰ͸ࣂҭό
ν͔ΒͷΈɼIAPVҨ఻ݕ͕ࢠग़͞Εͨɽݕग़͞Εͨ
IAPVҨ఻ࢠͷԘج഑ྻʢ540bpʣʹΑΔ෼ܥࢠ౷ղੳ
ͷ݁Ռɼ25ͷ഑ྻ͸ 3ͭͷαϒΫϥελʔʹ෼͚ΒΕ
ͨʢਤ 1ʣɽ͜ΕΒͷαϒΫϥελʔ͸ɼੜ෺छʹΑͬ
ͯͰ͸ͳ͘ɼཆ๘৔ʹΑͬͯ෼͚ΒΕͨɽDWV͸ɼ3

ཆ๘৔͢΂ͯͷεζϝόνྨٴͼࣂҭόν͔Βݕग़͞Ε
ͨʢද 2ʣɽݕग़͞Εͨ 22ͷ DWVҨ఻ࢠ഑ྻʢ159bpʣ
ʹΑΔ෼ܥࢠ౷ղੳͷ݁Ռɼ͜ΕΒ͸ 2ͭͷΫϥελʔ
ʹ෼͔Εͨʢਤ 2ʣɽ͜ΕΒͷ഑ྻ͸ੜ෺छ΍ཆ๘৔ʹ
ΑͬͯΫϥελʔ͕෼͔Εͳ͔ͬͨɽ

࡯     ߟ

ຊڀݚͰɼઅ଍ಈ෺͔Β DWVٴͼ IAPV͕ݕग़͞Ε
ͨཆ๘৔ͷେ෦෼Ͱɼࣂҭόν͔Β΢Πϧε͕ݕग़͞Ε
ͨʢද 2ʣɽ๘ප΢Πϧε͸ɼײછϛπόνΛઁ৯͢Δ
͜ͱʹΑΓ௚઀ɼ·ͨɼ㕒৔ͳͲͷڥ؀Λհͯؒ͠઀త
ʹ఻೻͢Δ͜ͱ͕ใ͞ࠂΕ͍ͯΔɽPayneΒʦ4ʧ͸ɼ
IAPVͱ DWVΛؚΉ 6΢Πϧε͸ཆ๘৔Ҏ֎ʹੜଉ͢
ΔΞϦΑΓ΋ཆ๘৔ۙลʹੜଉ͢ΔΞϦͰߴස౓ʹݕग़
͞ΕΔ͜ͱ͔Βɼ΢Πϧε͕ϛπόνͷ֚ࢮ΍૥಺ͷ㕒
ͷઁ৯Λ௨͡ࣂҭόν͔ΒΞϦ΁ͱ఻೻͢Δͱͨ͠࡯ߟɽ
SchläppiΒʦ13ʧ͸ DWVཅੑͷϛπόνΛ࣮ݧతʹઁ
৯ͤ͞Δ͜ͱʹΑΓɼΞϦ͕ DWVʹײછ͢Δ͜ͱΛใ
ͼϚϧϋφόνͰٴҭόνࣂΔɽ·ͨɼ͍ͯ͠ࠂ DWV

ग़͞Εɼݕग़͞Εͨཆ๘৔಺ͷՖ͔Β΋΢Πϧε͕ݕ͕
২෺Λհͨ͠఻೻ͷՄೳੑ͕ࢦఠ͞Ε͍ͯΔʦ14ʧɽ
෼ܥࢠ౷ղੳͷ݁ՌɼIAPV͸ੜ෺छΑΓཆ๘৔ʹ

オオスズメバチ_170（LC581786）△
オオスズメバチ_169（LC581785）△
オオスズメバチ_168（LC581784）△
オオスズメバチ_167（LC581783）△
オオスズメバチ_166（LC581782）△
オオスズメバチ_165（LC581781）△

セイヨウミツバチ_323（LC581765）◆
セイヨウミツバチ_322（LC581763）◆
コバネイナゴ_324（LC581780）◆
キイロスズメバチ_4（LC581769）◆
オオスズメバチ_5（LC581778）◆
キイロスズメバチ_6（LC581766）◆
キイロスズメバチ_7（LC581770）◆
キイロスズメバチ_8（LC581771）◆
キイロスズメバチ_9（LC581767）◆
セイヨウミツバチ_321（LC581764）◆
オオスズメバチ_14（LC581779）◆
キイロスズメバチ_13（LC581775）◆
キイロスズメバチ_12（LC581774）◆
キイロスズメバチ_11（LC581773）◆
キイロスズメバチ_10（LC581772）◆
キイロスズメバチ_1（LC581768）◆

South Korea（KC690268）
China（HQ897161）

KBV（AY275710）

USA（EU436423）

キイロスズメバチ_2（LC581776）◆
キイロスズメバチ_3（LC581777）◆
セイヨウミツバチ_178（LC581787）〇

99

99

65

91
94

66

0.02

Ⅰ

Ⅱ

Ⅲ

ਤ 1 ֤ཆ๘৔ͰಘΒΕͨΠεϥΤϧੑٸຑᙺ΢ΠϧεʢIAPVʣͷ 5'UTRٴͼ HelicaseҨ఻ࢠ
ྖҬԘج഑ྻʢ540bpʣʹܥͮ͘ج౷थ
ຊڀݚͰಘΒΕͨҨ఻ࢠ഑ྻ͸ݕग़͞Εͨઅ଍ಈ෺छ໊ٴͼཆ๘৔Λද͢ه߸ͱͱ΋ʹࣔ͠
ͨʢ˗ɿAཆ๘৔ɼ˚ɿBཆ๘৔ɼ˓ɿCཆ๘৔ʣɽׅހ಺͸ΞΫηογϣϯ൪߸ɼਤதͷ਺
஋͸ϒʔτετϥοϓ஋Λࣔ͢ʢ1,000ճԋࢉɼඦ෼཰ʣɽϒʔτετϥοϓ஋͸ 50Ҏ্ͷ΋
ͷΛࣔ͢ɽ·ͨɼۙԑͷΧγϛʔϧ๘΢ΠϧεʢKBVʣΛ֎܈ͱͯࣔͨ͠͠ɽ
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ΑͬͯΫϥελʔ͕෼͔Εͨ͜ͱ͔Βʢਤ 1ʣɼIAPV͸
ಉҰཆ๘৔಺ʹ͓͍ͯɼࣂҭόνͱ໺ੜͷઅ଍ಈ෺ͷؒ
Ͱ఻೻͍ͯ͠ΔՄೳੑ͕ࣔࠦ͞Εͨɽ·ͨɼεζϝόν
ྨͰ͸DWVΑΓ΋ IAPVͷํ͕༗ҙʹଟ͘ݕग़͞Εͨɽ
LevittΒʦ3ʧ͸ɼIAPVཅੑϛπόνΛաࣂʹڈҭ͠
ͨ৔ॴͰั֫ͨ͠Ϛϧϋφόν͔Β IAPVΛݕग़ͨ͜͠
ͱΛใ͍ͯ͠ࠂΔɽ͜ͷΑ͏ʹɼεζϝόνྨ͸ IAPV

ʹର͢Δײडੑ͕͍ߴՄೳੑ͕͑ߟΒΕɼϛπόνʹ͓
͚Δ IAPVͷରࡦ͸εζϝόνྨʹΑΔഔհΛؚΊͯݕ
౼͢Δඞཁ͕͋Δɽ
ͼεζϝόνྨʹ༝དྷ͢Δٴҭόνࣂ DWV͸ಉҰͷ
αϒΫϥελʔΛܗ੒ͨ͠ʢਤ 2ʣɽKojimaΒʦ5ʧ͕
2009ʙ2010೥ʹ ௐࠪͰɼDWV͸ͨͬߦͰݝ36 84ˋ
ͷཆ๘৔Ͱݕग़͞Εɼ·ͨɼஶऀΒ͕ 2018ʙ2019೥
ௐࠪͰͨ͠ࢪͰ࣮ݝෞذʹ DWV͸ཆ๘৔ͷ 55.6ˋͰ
ʹग़͞Εͨʢະൃදσʔλʣɽ͜ͷΑ͏ݕ DWV͸ࠃ಺ͷ
ཆ๘৔ʹ͘޿෼෍͢Δ΢ΠϧεͷҰͭͰ͋ΔɽAٴͼ C

ཆ๘৔ͷࣂҭόνʢ323ٴͼ 182ʣ͕อ༗͢Δ DWVͱ
ಉ͡഑ྻͷ DWVΛ Bཆ๘৔ͷΦΦεζϝόνٴͼࣂ
ҭόν͕อ༗͍ͯͨ͠ɽ֤ཆ๘৔ʹ͸ෳ਺ͷ DWV͕ڞ
ଘ͕ͨ͠ɼ3ཆ๘৔ͰಉҰͷҨ఻ࢠ഑ྻͷ΢Πϧε͕ೝ
ΊΒΕͨ͜ͱ͔Βɼཆ๘৔ؒͰ΢Πϧε఻೻ͨ͠Մೳੑ
͕ࣔࠦ͞Εͨɽ
ຊڀݚͷ݁Ռɼ೔ຊʹ͓͍ͯηΠϤ΢ϛπόνͷΈͰ
ͳ͘ɼ໺ੜͷઅ଍ಈ෺͕๘ප΢ΠϧεΛอ༗͍ͯ͠Δ͜
ͱ͕໌Β͔ʹͳͬͨɽޙࠓɼ֤๘ප΢Πϧεͷ໺֎Ͱͷ
఻೻༷ࣜʹ͍ͭͯɼ͞Βʹ͕ڀݚඞཁͱ͑ߟΒΕΔɽε
ζϝόνՊͷઅ଍ಈ෺͸๘ප΢ΠϧεΛߴ཰ʹอ༗͠ɼ
఻೻ʹؔ༩͢ΔՄೳੑ͕ࣔࠦ͞Εͨ͜ͱ͔Βɼεζϝό
νͷ૥ͷۦআ΍ཆ๘৔Ͱͷ๷আΛపఈ͢Δର͕ࡦඞཁͰ
͋Δɽ
ຊڀݚΛ͏ߦʹ͋ͨΓɼ͝ॿݴΛ͍͍ͨͩͨذෞݝதԝՈச
อ݈Ӵੜॴͷ౉ลതࢯ޾ʹਂँ͢Δɽ

オオスズメバチ_161（LC582763）△
セイヨウミツバチ_671（LC582759）△
セイヨウミツバチ_672（LC582758）△
セイヨウミツバチ_673（LC582757）△
セイヨウミツバチ_182（LC582764）〇
セイヨウミツバチ_323（LC582746）◆

0.02

Ⅰ

Ⅱ

85

67

52

SBV（KJ676134）
Italy（AJ489744）
France（AY292384）

South Korea（JX878305）

China（MH165180）
China（MF036686）

キイロスズメバチ_12（LC582755）◆
キイロスズメバチ_9（LC582756）◆

キイロスズメバチ_13（LC582754）◆
キイロスズメバチ_11（LC582753）◆
オオスズメバチ_176（LC582767）〇
セイヨウミツバチ_181（LC582766）〇
キイロスズメバチ_2（LC582749）◆
キイロスズメバチ_1（LC582747）◆
キイロスズメバチ_4（LC582748）◆

セイヨウミツバチ_670（LC582760）△
セイヨウミツバチ_179（LC582765）〇
キイロスズメバチ_7（LC582752）◆
キイロスズメバチ_10（LC582751）◆
キイロスズメバチ_6（LC582750）◆

オオスズメバチ_166（LC582762）△

セイヨウミツバチ_669（LC582761）△

ਤ 2 ֤ཆ৔ͰಘΒΕͨνξϨόω΢ΠϧεʢDWVʣͷ RdRpҨ఻ྖࢠҬԘج഑ྻʢ159bpʣʹͮ͘ج
౷थܥ
ຊڀݚͰಘΒΕͨҨ఻ࢠ഑ྻ͸ݕग़͞Εͨઅ଍ಈ෺छ໊ٴͼཆ๘৔Λද͢ه߸ͱͱ΋ʹࣔͨ͠

ʢ˗ɿAཆ๘৔ɼ˚ɿBཆ๘৔ɼ˓ɿCཆ๘৔ʣɽׅހ಺͸ΞΫηογϣϯ൪߸ɼਤதͷ਺஋͸ϒʔ
τετϥοϓ஋Λࣔ ʢ͢1,000ճԋࢉɼඦ෼཰ʣɽϒʔτετϥοϓ஋͸ 50Ҏ্ͷ΋ͷΛࣔ͢ɽ·ͨɼ
ۙԑͷαοΫϒϧʔυ΢ΠϧεʢSBVʣΛ֎܈ͱͯࣔͨ͠͠ɽ
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Detection of Bee Virus Species from Wild Ar thropods in Apiaries in Gifu Prefecture

Yuko KITAMURA1), 2) and Tetsuo ASAI 1), 3)̈

1) Depar tment of Applied Veterinary Science, The United Graduate School of Veterinary Scienc-
es, Gifu University, 1ô1 Yanagido, Gifu, 501ô1193, Japan 

2) Gifu Prefectural Chuo Livestock Hygiene Service Center, 1ô1 Yanagido, Gifu, 501ô1112, Japan
3) Education and Research Center for Food Animal Health, Gifu University (GeFAH), 1ô1 

Yanagido, Gifu, 501ô1193, Japan

SUMMARY

In this study we examined the distribution of bee virus species among wild ar thropods captured at three api-
aries in Gifu prefecture using PCR and sequencing methods.  The results showed that wild hornets (n=23) 
were positive for Israeli acute paralysis virus (IAPV, 87%) and Deformed wing virus (DWV, 56%), and the wild 
grasshoppers (n=5) were positive for IAPV (40%).  Phylogenetic analyses showed that IAPV and DWV derived 
from these wild ar thropods formed a cluster with those from reared honeybees.  Our results indicated that wild 
hornets possess bee virus species and may be related to transmission cycles in apiaries in Japan. 
ᴷ Key words : ar thropods, bee virus, reared honeybees.
̈ Correspondence to : Tetsuo ASAI (Depar tment of Applied Veterinary Science, The United Graduate School of Veterinary 

Sciences, Gifu University)
1ô1 Yanagido, Gifu, 501ô1193, Japan  TELɾFAX 058ô293ô2997 E-mail : tasai@gifu-u.ac.jp

 J. Jpn. Vet. Med. Assoc., 74, 427ʙ431 (2021)

Ҿ ༻ จ ݙ

ʦ 1ʧ McMenamin AJ, Genersch E : Honey bee colony loss-
es and associated vir uses, Curr Opin Insect Sci, 8, 
121ô129 (2015)

ʦ 2ʧ Celle O, Blanchard P, Olivier V, Schurr F, Cougoule N, 
Faucon JP, Ribière M : Detection of chronic bee paral-
ysis vir us (CBPV) genome and its replicative RNA 
form in various hosts and possible ways of spread, 
Virus Res, 133, 280ô284 (2008)

ʦ 3ʧ Levitt AL, Singh R, Cox-Foster DL, Rajotte E, Hoover 
K, Ostiguy N, Holmes EC : Cross-species transmis-
sion of honey bee viruses in associated ar thropods, 
Virus Res, 176, 232ô240 (2013)

ʦ 4ʧ Payne AN, Shepherd TF, Rangel J : The detection of 
honey bee (Apis mellifera)-associated viruses in ants, 
Sci Rep-UK, 10, 2923 (2020)

ʦ 5ʧ Kojima Y, Toki T, Morimoto T, Yoshiyama M, Kimura 
K, Kadowaki T : Infestation of Japanese native honey 
bees by tracheal mite and virus from non-native Euro-
pean honey bees in Japan, Microb Ecol, 62, 895ô906 
(2011)

ʦ 6ʧ Morimoto T, Koj ima Y, Yoshiyama M, Kimura K, 
Yang B, Kadowaki T : Molecular identif ication of 
chronic bee paralysis virus infection in Apis mellifera 
colonies in Japan, Viruses, 4, 1093ô1103 (2012)

ʦ 7ʧ Bakonyi T, Grabensteiner E, Kolodziejek J, Rusvai M, 
Topolska G, Ritter W, Nowotny N : Phylogenetic anal-
ysis of acute bee paralysis virus strains, Appl Environ 
Microb, 68, 6446ô6450 (2002)

ʦ 8ʧ Di Prisco G, Pennacchio F, Caprio E, Boncristiani Jr 
HF, Evans JD, Chen Y : Varroa destructor is an ef fec-
tive vector of Israeli acute paralysis virus in the hon-
eybee, Apis mellifera, J Gen Virol, 92, 151ô155 (2011)

ʦ 9ʧ Shen M, Cui L, Ostiguy N, Cox-Foster D : Intricate 
transmission routes and interactions between picor-
na- l ike vir uses (Kashmir bee vir us and sacbrood 
virus) with the honeybee host and the parasitic var-
roa mite, J Gen Virol, 86, 2281ô2289 (2005)

ʦ10ʧ Benjeddou M, Leat N, Allsopp M, Davison S : Detec-
tion of acute bee paralysis virus and black queen cell 
virus from honeybees by reverse transcriptase PCR, 
Appl Environ Microb, 67, 2384ô2387 (2001)

ʦ11ʧ Ribière M, Triboulot C, Mathieu L, Aurières C, Fau-
con JP, Pépin M : Molecular diagnosis of chronic bee 
paralysis vir us infection, Apidologie, 33, 339ô351 
(2002)

ʦ12ʧ Kumar S, Stecher G, Li M, Knyaz C, Tamura K : 
MEGA X: molecular evolutionar y genetics analysis 
across computing platforms, Mol Biol Evol, 35, 1547ô
1549 (2018)

ʦ13ʧ Schläppi D, Lattrell P, Yañez O, Chejanovsky N, Neu-
mann P : Foodborne transmission of deformed wing 
virus to ants (Myrmica rubra), Insects, 10, 394 (2019)

ʦ14ʧ Alger SA, Burnham PA, Boncristiani HF, Brody AK : 
RNA virus spillover from managed honeybees (Apis 
mellifera) to wild bumblebees (Bombus spp.), PLoS 
One, 14, e0217822 (2019), (online), (https://doi .
org/10.1371/journal.pone.0217822), (accessed 2020ô
12ô19)

11 産短2020-0054（7407）p427-431_3k-1.indd   431 2021/06/28   18:00


