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⊂J日本固有のE型肝炎ウイルスの分子追跡  
日本固有と思われるE型肝炎ウイルス（＝EV）株の起源はおそらく外国由来であるが、いつどこから国内に流入したのかについて  使用上の注意記載状況・  
は不明の■ままである0日本国内で回収されたHEV株で遺伝子型3の24抹、遺伝子型4の24株が、821ntRNAポリメラーゼ遺伝子  その他参考事項等  

プチグルートから構成される系統樹において、外来株とは明らかに異なるクラスターを示した。進化速度は約0．8Ⅹ10（－3）ヌクレオチ  
研  

究  

代から緩徐であるのに、遺伝子型4は1980年代から急速に広がっている。結論すると、こうしたデータは、日本におけるHEVの土  

報 ．dニ 【＝コ  細菌、原虫等の感染  
VCJD等の伝播のリスク  

の 甚概  
要  

毒  

報告企業の意見  今後の対応   

日本固有のHEVの起源は．、数種のヨークシャー種のブタが英国     日本赤十字社では、厚生労働省科学研究「本邦に於けるE型肝炎の   
から日本に輸入されたおよそ1900年頃であり、日本における  

HEVの土着化と草延は、豚肉の摂食の大衆化と関係していたと  

の報告である（，  受け、試験的に北海道では生肉の摂取の有無について問診の有用  

性を検討し研究的NATを行うなど安全対策を実施している。今後も  

i ！  

HEV感染の実優に関する情報の収集及び安全対策に努める。  
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Theancestor（s）ofappaLrentlyJapan－indigenousstrain＄OfHepatitisEvhs（HEV）wasprobab（yof  

foreIgnOngin，butitrernainsunclearwhenandfromwhereitmadeinroads．lnthisstudy，24  

genoサPe3and24genotype4日EV＄ねins帽COVeredhJapaneach＄howeda5ign嗣cantc山5軌  
ClearIydistinctfromthoseoffore■gn＄trains，inthephylo9enetictreeconstructedfroman821nt  
RNApo，ymerasegenefra9ment・Theevo■utionaryrate，aPPrOXimateLyO・8×10－3nuc［eotide  
SUbstitutionspersiteperyear，enabJedtTaCln90fthederno9raPhichi＄tOryOfHEVandsuggested  
thattheancestor＄OfJapan－indigenousHEVhadmadeinroadsaround1900，Whenseveralkinds  
OfYork＄hireplgWereinlPOrtedfromtheUKto）apan．［nterestingly．theevolutionarygrowthof  

genotype3inJapanhasbeensIowsincethe1920＄．Whereasgenotype4hasspreadrapid］ysince  
the1980s．［nconcIusion，thesedatasuggestthattheindigenizationandspreadofHEVin  
Japanwereassociatedwiththepopularizationofeatingpork．  
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TransmissionofHq，atiti5Eviru5（HEV）occursprimarilybY  
thefhecal・→Oralroutethroughcontaminatedwatersupplies  
indevelopingc？untries（Purcen＆Emerson・2001）・Addi－  

tional1y，increaslngevidencehasindicatedthathepatitisE  
isazoonosis（Harrison，1999；Kabrane－hzizie一房～．，1999；  

Meng ef庄′．，1997，1998，2002；Nishizawa ef戊エ，2005；  

Okamotoetat．，2001；Teiefal．，2003；Yazakietal．，2003）．It  

has recently been suggested that zoonotic，food－borne  
transmissionofHEV丘omdomestlCPigs，Wildboarsorwnd  
deertohumansplaysanimportantroleintheoccurren⊂eOf  

domesticinfectionsofhepatitisEinJapan，Wherepeople  
havellniquehabitsofi喝eStingraw鮎h（sushior5aShimi）  
anduncookedorundercookedmeat（alsoorganmeats，SuCh  
asrawliver）（Matsudaetal．，2003；Tamadaetal．，2004）・  
Thus，itseemsthatHEVinfectionisnowautochthonousin  
lapan．Itremainsundear，however，Whenand丘omwhere  
theancestralHEVstrainsmadeinroadsandhavespreadin  

The GenBank／EMBL／DDBJaccessjon numbersforthe HEV nu⊂JeD－  
tidesequencesrepo｛edinthispaperareshownin Fig・1・  

Supplernentaり′tabEesareavailabFeinJGVOnline．  
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遍諾監憲乳2，  
博識萬i：  Japanese（3）  

m印OrC山ster  JJT－Kan98tA80引38イ）  
JYトh膚04R（A822152り●  

JTF⊥Tok99R（皐B24…ヰ）●  

1竿誤認票壬霊三笠欝 JYリ 
・Oki帥R（A82月0451）■  

JAY・仙■陀R（A8221522）●  
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JRN・T【火○ヰR（AB2ヰ  

Canさ由．▲鷹dm2（AYl15▲88）  

G帥叫坪3  

）  

Oth20ら－○▲（AF455784）  

JKK・S●P01（▲80アヰ℡1n  
JFK・S叩02R（AB240439）●  
JYトS■POIR（入B2≧2088）●  
JE＄－＄叩01R（AB222094）●  
JCt－S叫3RIAB乞没（旧3）●  
JGY－80PO4Rl▲B222095）●  
JMN・S叩03R（鳩2▲糾さ7〉●  

JさY－S■P01R（A80丁ヰ021）  

還闘琵’－  
JSY2・5叩02尺（AB24帥0）－  、ねPaneSe（4）  

m軸OrCluster  

JSN－S8PfHO2C（AB20D239）  
JYN－N純2L（ABl的1丁8I  
H∈－JAl－S叫21AB0025■句  

JYY＿S■D97RIA82221  

豊北詔郡ぷ詫間  
JRS－S●P鋸R（A8乙ご【粉丁）－  
JRT－S叩○▲R（A8乙望098）●  

China．CCC220・00（Aさ1（I8537）  
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Fi9．1・PhyIogenetictreeofthepartialRNApolymeraseregionoftheHEVgenome・Twenty－fourgenotype3and24genotype  

4strain＄inJapan showed eachsignificantc［ustertohaveahighboot＄traPValueandtobe distinctfromotherreference  

SeqUenCeS（USA．CanadaandJapaneseminorstrajnsingenotype3；Ghinesestrainsingenotype4）．Geneticdistanceshave  
beentransfomedintoatimescaleofyeu＄byusingestimatesofthemo［ecuIarcIock（0・84×10．3nucteotidesubsthtions  
PerSiteperyear）．Tenstrainsinboldareusedforfinearre9reSSioninFig．2．StrainnamesarefoJIowedbyprefectureorchy  
namesin）apan：Hyo．Hyogo；Tok，Tokyo；Sai．Saitama；Sap，Sapporo；lwa．lwate；Kan，KaJlagaWa；Oki，Okinawa；Aom，  

Aomori；Nar．Nara；Tot，Totlori；Nji，Niigata；Toc．Tochigi；Toy，Toyama．Asterisksindicate＄trainsthatwerenewIy＄eqUenCedin  

thisstudy．  

1TS－SapO2（September2002）（Takahashiet al・，2004b）・  

GenBankaccessionnumbersforthesestrain＄areglVenin  
Fig・1・ToelucidatetheepidemioIogicalhistoryoftheHEV  
populationinTapan，48kn0¶汀IandnewtYSequenCedHEV  
strains（n＝24foreachofgen叫TPe3and4）wereusedfor  
molecular－eVOlutionaryanalyses・Thenucleotidesequences  

of28strainsforthemolecular－⊂1ockanalysesweredeteト  

minedinthisstudY（theother20sequencesdealtwithinthis  
PaPerWereaVailablefromGenBank）・  

Nucleicacidswereextra⊂tedfromseru皿SamPles（50ト止）by  

usingac？ワ皿erCialSmitestEX－R＆Dkit（GenomeScience）  

andprecIPltatedina2fnltube・Thepeuetwasair－driedfor  
15minandthensuspendedinlOLLlautoclaveddisti11ed  
water contaiLlinglOU RNaseinhibitormi－1（TaKaRa  

Japan．Inthisstudy，We丘rstestimatedtheevolutionaryrate  

OfHEVbyusingJapan－indigenousgenotype3andgen叫TPe  
4strains，Whichwerephylogerleticanydistinctfrom the  
otherstrainsinfbreigncountries．Then，basedonthisevolu－  

tionaryrate，WetraCedthedemographichistorYOfHEVin  
Japan・  

Forlinear－regreSSion analyses within slgni丘caJlt Clusters，  

twoindependentdatasetswereapplied：OneWaSaHyogo  
⊂1uster（genotype3）而thTMO－HYOO3L，1TH－HyoO3L，JSO－  
HyoO3L，Ⅳ0－HyoO5L，JDEER－HyoO5L（血ese丘veisolates  
WereObtainedinAprd2003）andTBOARl－HyoO4（Apri1  
2004）（Takahashietal・，2004a），andanotherwasaSapporo  
Cluster（genotype4）withJSM－Sap95（March1995），JKK－  
SapOO（November2000）∴ⅣWSapO2（August2002）and  

ノロリrn∂／ofGene招／l什oJo甜′87  

一11－   



Tracing of HEV 

Shuzo）・Asequencespanning821ntintheRNA－dependent   

RNApolymerasereglOn（⊂OrreSPOndingtont3961一生7鋸of   

theprototypeBurmeseHEVstrain；GenBankaccessionno．   
M73218），indudingtheGDDmotitwasamPlifiedbyPCR   
inthreeoverlapplngreglOnSwith20－merPrJmerSdeduced   
丘om bown HEV5equenCeS．Reverse transcrlptlOn WaS   
Performedat500cfor60minwiththeThermo－ScriptRT   
SyStem（Invitrogen），andthe丘rst－andsecond－rOundPCRs   

WereCarriedoutinthepresenceofPlatinum TbqDNA   
PolymeraSeHighFidelity（Invitrogen）．The丘nalproducts   

WereSequenCedinaJIABI377DNAsequencer（PBBio－   
SyStemS）withanABIPrismBigDyekit（AppliedBiosystems）．  
Thesequencesdeterminedwereutuizedtocon点rmHEV  
genotypesandtoconstruCtPh再ogenetictrees．Thereli－  
abaityoftheph可ogenetictreewasassessedbybootstrap－  
resampli喝teStS．  

A reconstruCtedtreewas buutonthe RNA polymeraSe  
regionbyushgaheuri5tic㌣血mum址仙00d（ML）  
topology search with stepwISe addition and nearest  
neighbour－interchangealgoritlms．Treelikelihoodscores  
WereCalculatedbyusingtheHKY85model（Hasegawaetal．，  
1985）withthemolecularclockenforced，uSingpAUPversiop  

4・Ob8・UsingtheestimatedtopoIogY，anPOSSiblerootposl－  
tionswereevaluatedunderasingle－ratedated－tips（SRDT）  
moddwiththecomputerso氏wareTipDatevl．2andthe  
rootthat再eldedthehighesthkd血00dwasadopted（Rambaut，  
2000）・TheprogramPrOVidedanMLestimateoftherateand  
alsotheassociateddateofthemostrecentcommonancestor  

Ofthesequences，uSmgamOdelthatassumedaconstantrate  
ofnudeotidesubstitution．Themoleculardo⊂kwastested  

byalikelihood－ratiotestbetweentheSRDTmodelaLnda  
generalunconstrainedbranch－1engthmodel【di飴rent－rate  
（DR）mod叫  

Forestimates ofdemographichistorr，anOn－Parametric  
functionN（f）・alsokn0ⅦaS 

． 

logylntO a pleCewise plot that represented an e飴ctive  
POPulationsizethroughtime（Pybusetal．，2001；Pybus＆  
Rambaut，2002）・AparametricMLwasestimatedbyseveral  
modelswiththecomputerso良wareGEN7Ev3．5tobuilda  
Statisticalframeworkforinferringthedemographi⊂historY  
OfapopulationonphylogeniesreconstruCtedfromsampled  
DNA sequences（Pybus＆Rambaut，2002）．This model  

assumesacontinuousepidemicprocessinwhichtheviral  
transmission parameters remain constant throughtime．  
Modelattingwasevaluatedbylikelihood－ratiotestsofthe  
ParametricMLestimates（Lemeyetal・，2003；Pybusetat．，  
2003；Tanakaetal．，2005）．Approximate95％con点dence  
intervalsfortheparameterswereestimatedbyuslngthe  
likelihood－ratioteststatistics．   

AphylogenetictreeinthepartialRNApoIYmeraSereglOnOf  
theHEVgenomeisrepresentedinFig・l．Afunctionalgene，  
SuChastheRNApolymeraSegene，issuitableformolecular－  
evolutionarYanalysesbasedontheneutraltheorY，because  
thesubstitutionoffun⊂tionalgenesisbasedontheneutral  
theorY・The24gen叫TPe3and24genotype4strainsin1apan  

Showedasigni丘cantclusterwithahighbootstrapvalue，  
WhichwasthemajorJapaneseclusterdistinctfromother  
Strainsfoundinforeigncountriesbymolecular－eVOludonarY  
analyses．Such a signi丘cant clusteris suitab】eforthe  

fo1lowingcoalescentanalYSis・Additionany，thetreetopologY  

basedontheRNApolymeraSereg10n，includingfunctional  
genes，WaSqulteSimilartothatbasedoncompletegenomes  
（datanotshown）．   

TodeterminetheevolutionaryrateofHEV，the481apan－  

indigenousHEVstrains（Fig．1）weresub5ectedtofurther  
molecular－eVOlutionaryanalyses・Themolecular－eVOlutionarY  

ratewasestimatedbytwoindependentmethods・Inbrief；  
linear－regreSSioチanalysesusinghigh1ysimi1arstrains，i・e・SF  

genot汀e3stralnShHyogoandfbu∫gen叫ワe4s仕ainsln  
Sapporo，indicatedthatamolecular－eVOlutionaryratewas  

（0・81・J・88）×10－3nudeotidesubstitutionspersiteperyear  

（Fig．2）．Second，TipDate（vl．2）wasusedtocomparethe  
DRmodelwiththesingle－rate（SR）andSRDTmodels・The  
SRDTmodelprovidedanadequate丘ttothedata（P＞0・05；  

SeeSupplementaryTableSl，aVauableinJGVOnline）・Based  
ontheSRDTmodel，themeanrateofnucleotidesubstitu－  
tionswas estimatedtobe（0・8l－4・94）×1t）－3nucleotide  

（a）   

0・0948  

0・0946  

0・0944  

0・0942  

0・0940  

0・0938  

2003  2003・5  2004  2004・5  

（b）  

0・330  

0・32る  

0・326  

0・324  

0・322  

1994   1996  1998   2000   2002   2DO4  

F短．2．Linear－regreSSion analyses within the partialRNA poly－  

meraseregjonforevo．utionaryrateofHEV．h）TheevoIutionaLY  
rate of genotype3in the Hyo90CIusteris estimated to be  
O・88×10－3nuc［eotide substitutions pers往e peryear；（b）the  
evoIutionary rate of genotype 4in the Sapporo cIusteris  
estimated to be O・8lxlO－3nucLeotide substitutions per site  
Peryear・  

http：／／vir・Sg汀リOUrnaIs・Org  
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Substitutionspersiteperyear，Whichwassimuartotherate   
血ー坤押油Cγ石Ⅶ∫（haer瓜J．，1994；Tanabef戊Jり2002）．  

1仙enweusedO・84×10T3nudeotidesubstitudonspersite   
Peryear，Whi⊂hwasbasedona追48sequences（24genotype3   
and24genotype4），thetimeofthemostrecentcommon   

ancestorofJapan－indigenousgenoqTPe3wasestimatedto   
beinthe1900s（95％con丘denceinterval，1902－1917）and   

thatofgen叫TPe4wasapproximatelyinthe1880s（1881－  
1898）（f短・1）・   

Basedontheph可ogenetictree，thee飴ctivenumberofHEV  

infectionsthroughtime，N（t），WaSanalysedbァusinga  
SkPe plotforthelapan－indigenous HEV strains．The  
ParameterSforseveraimodelsinGENIEv3．5wereexamined  
（see SupplementarYTableS2，aVai1ablein1GV Online）．  
TimetwasthentransformedtoyearbYuSlngtheconstant  
rate（0・84×10‾3nudeotidesubstitutionspersiteperYear），  
assumingtheconectingtlmetObethepresent・Fig，3shows  
thesk再ineplotsandpopulationgrow血fortheHEVstrains，  
accordingtoaspeciGcdemographi⊂mOdelinGEN7Ev3．5  

withthreeparametersandapleCewise－eXPanSiongrow血  

model，Whi⊂hwasevaluatedbylikelihood－ratiotesting（Ina  
ピー瓜J・，1994；kmeγeI正，2003；／P沖揖ef瓜J．，2005；Tan止a  

et al．，2005）．Our estimates ofthe e鮪ctive numbers of  
HEVinfectionsshowedatransitionfromconstantsizeto  

exponentialgrow血inthe1920s（95％con丘denceinterval，  

1916－1930）amongthegenotype3population（Fig．3a），  
Whereastherapidexponentialgrow也amongthegenotYPe4  

POPulationwasdatedinthe1980s（1978－1990）（Fig．3b）．  

Because the naturalcourse ofHEVinfectioninhuman  

beingsaJldanimalsisusuauYtranSient，nOtPerSistentasin  
thecasesofhepatitisBandCviruSeS，itisalmostimpossible  
toestimatethemolecular－eVOlutionarYrateOfHEVbyusing  
Serialsamplesfromanindividualhost．However，eVen  
thoughHEVdoesnotpersistinindividualhosts，itcould  
PerSistinthecommunitγbYhoppingfromhosttohost  
SuCCeSSivelY・The丘rst studγattemPting to estimate the  

numberofsymOnymOuSmutationspersymOnymOuSSite（ks）  
OfHq＞atitisAvirus（HAV）wasreportedbYS左nchezetal．  
（2003）．TheestimatedkvaluesfromHAVstrainsisolated  

fromaclam－aSSOCiatedoutbreakvaried丘omO・038forVPO  

toO・29forVPl・Similarly，WeeStimatedtheevolutionary  

rateofHEVbyu血gJapan一山digenousgen叫ワe3and  
genonTPe4strainsisolatedovertime．Theratewasesti－  

matedtobeapproximatelyO・8×10－3nucleotidesubstitu－  
tionspersiteperyearbytwoindependentmethods，Which  
WaSarOtmdhalfofourpreviouslyestimatedrate（Takahashi  
etaL，2004b）．One ofthe reasonsis thatthe molecular－  

evolutionarYrateWOulddependonestimatedgenes；the  
PreViousreport（Takahashietalり2004b）usedcomplete  
SequenCeS，WhereasthisstudYuSedonlyRNApolymeraSe  
SequenCeS・Anotherreasonisthatthepreviousextrapolation  

Ofsubstitutionrateonpairwise（direct）comparisonscan  

glVeOVereStimatesofthemolecularcIockandhencediver－  
genttimesofHEVspecies，aSrePOrtedpreviously（haetal．，  
1994）．Basedonthemolecularclock，WetraCedthedemoT  

graphichistoryofHEVinTapanandtheindigenizationtime  

TaSSuggeStedtobesimuar（approx・1900），butthespread  

tmewasquitedi飴rent，betweenHEVgenotypes3and4  
（1920sversus1980s）・Interestingly，inaddition，theevolu－  

tionarYgrOWthofgenotype3hasbeenquitesIowsincethe  
1920s，Whereasgeno叩e4strainshavespreadrapidlyin  
Sapporoshcethe19抑s．  

ZoonosishasbeenimplicatedinHEVtransmission．The  
firstanimalstrainofHEVtobeisolatedandcharacterized  
WaSaSWineHEVfromapigintheUSAin1997（Mengetal．，  
1997）・Sincethen，manySwineHEVstrains，Whi⊂hexhibit  
e＝tenSivegeneti⊂heterogeneity，havebeenidentiBedworld－  

wideandshow71tObegeneticallYrelateddoselytostrains  
OfhumanHEV（Chan劇erer瓜J．，1999；HsiehピーαJ．，1999；  

HuangerαJ・，2002；OkamotoerαJ．，2001；WangerαJ．，2002）．  
Recent丘ndingssuggestedaninterspe⊂iesHEVtransmission  

betweenboaranddeerintheirwi1dlife（Takahashietal．，  

2004a）andthatbothanimalsmightserveasaninfe⊂tion  
SOurCeforhumanbeings．Morerecendy，W丑dmongoosewas  
nedyaddedtothelistofHEV－reServOiranimalsinJapan  

1eDO（〉  la）  
・E5llmねdJ叫  
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Fig．3．ML estimates of N（O on the e仔ective number of（a）  
HEVgenotype3and（b）HEV genotype4infectionsin）apan．  
The paTametric modeJisindicated bythe black［ine and step－  
Wi＄e Plots by the greyline．which represents corresponding  
non－Parametricestimate＄OfN（0（numberasafunctionoftime）．  
Genetic distances have been transforrnedinto a time scale of  

years by uslng eSt血ates of the rnoIecular clockin the partia［  

RNA poIymerase reg10nOfHEV．  
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TracingofHEV  

（Nahmuraetal・，2006）・Notwithstandingtheimportanceof   

thesewi1danlmals，Pigsforfoodmustbethema）OrreSer－   
VOirsofHEV：areCentlapanesestudyindicatedthatanti－   

HEVantibodiesweredetectedin1448（58％）of2500pigs   
from2to6monthsofageat25commercialswinehrmsin  
1apan（Takahashietal．，2003）．Theimportanceoftransmis－   
SionofHEVfromplgStOhumanswasfurthersupportedbY   
arecent丘eldstudyinIndonesia：Muslimpeople，forwhom  
itisatabootoeatorcontactpigs，WereSign血：aJldyless   
frequendypositiveforami－HEVthanHindupeople（2・Ovs   
20％）（SuⅣae一正，2005）．  

Ourmolecular－eVOlutionarYanalysessuggestedthatHヱV  
enteredlapanaround1900・Ifwehavetracedtheoriginof  
lapan－indigenousHEVcorrecdybacktoaboutlOOyears  
ago，Whathappenedatthattimein relevanceto HEV’s  
indigenization！Several kinds of Yorkshire plg Were  
importedforthe丘rsttimeinthehistoryofTapanfrom  
theUXin1900，bYthelapanesegovernment’spohcYtO  
introduceexce山entdomesticanimalsforfoodinWestern  
COuntriestoJapan，aSameaStNetOnutritionaDystren酢hen  

thepeople（espe⊂iaⅡysoldiers）ofthisformerlYVegetarian  

COuntⅣ・Since血en，theYorkhirepigshavebeeIlprO－  
PagatedinJapanand，inthe1930s，thousandsofpigswere  

reportedalloverJapan（http：／／okayama．1in．gojpnlistory／  
2－3－1－2・htm），SuggeStingthatthedomesticspreadofH玉Ⅴ  
mighthavebeenassociatedwiththepopularizationofpigs  
forfoodizllapan・hdeed，aPreviousphylogeneticanalysis  
Ofa304bpnucleotidesequence（ORF2）obtainedfromthe  
two UX swine strains showeda dose relationshipwith  
lapaneseswinestrainsingenotype3（Banksetat．，2004），  
indicatingthatlapanesegenotype3mayhavebeenimported  
fromtheUKOntheotherhand，JapaneSegenOtyPe4strains  
WererelatedphylogeneticaⅡァtoAsianstrainsinTaiwanand  

China・AstheHEVfoundinw㍊dboarshviJlgintheIriomote  
Islmd，nearTaiwazl，WaSOfgenoqTPe4（tlnPublishedresults），  
thesourceoflapanesegenotYPe4mightbefromTaiwanor  
themainlandofChina・Notethataph可ogeneticanalysis  

ShowedthattheJapaneseswineandhumanHEVstrains  
Segregatedintofourclusters［threegenotYPe3clusters（one  
majorTapaneseandtwominorclusters）andonegenotype4  
Cluster］，withthehighestnucleotideidentitybeing94・4－  
100％between swhe and human strainsin each cluster  

（Takahashietat・，2003），SuggeStingthatswinehaveservedas  
OneOfthernostimportantreseⅣOirsforHEVtobetrans－  

mittedtolm皿anS．Thepossibleriskfhctorfortransmission  
OfHEVwastohaveeatenuncookedorundercookedpig  
liver and／orintestinel－2months before the onset of  

hepatitisEinHokkaido，1apan（Mizuoetal．，20O5）．Su⊂h  

eatinghabits，WhichareparticularlァunlquetOthoseliviTlgln  
Hokkaido（Sapporoisoneofthebigcitiesthere）inrecent  

decades，mightbeoneofthereasonsthatHEVhasbeen  
widespreadinthisareasince1990，aSSuPPOrtedbYOur  
molecular－eVOlutionaryanalYSeSinthisstudY・  

Inconclusion｝basedonourpresentdata，theindigenization  
anddomesticspreadofHEVinlapanareproposedtohave  
beenassociatedwiththeimportationandpopularizationof  

PigsforfoodinJapan．However，therestinremainsapossi－  
bihtYOfdi鮫rentscenarios．An0theranimal（s）mighthave  
⊂arried theviruS tOJapan：for example，mOngOOSe WaS  
importedfromhdiatoTapaJ）in1910（Nakamuraetal．，  
2006）．  
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