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coreanlig即Wa5determ戸nedbyenzymeimmunoassay  
amon9釧HβsA9・POSi伽edonors・  
R∈SUu■S：Aslgn枇anldiMerencelnth8HBV9enOtyPe  
distributiqnbelw¢endonorsandpalientswasinlheC侶  
90n01yp¢ralio．Theratioswere10Winblooddonors  
（2．ひ3．9）andhlghinpat】enls（5・3－18，2）・The9enOtyP8  

Braljo】ncre∂SeS【rom13．8％inteen8g（〉dono「sto  

42．4％inlhoseinlhei†50s：howeveりIheg8nOlypeC  
ratiodecreas8SけOm83．1％inteen8gedono「StO55・1％  
in†hoseinl佃ir505．lnbolh19Man紬Odya9alnSlhepa－  
titFsBcoreanti9en帥dnucleicacidtesトPOS押ve  
dono－S，gen01ypesAandBwe「e帽S†バctedtoma始  
donors．  

CONCLUS10NS；Theage－SPeCiricdlslnbu紬no＝18V  
9enOlypesinJap即1eSe即00ddono「SWaSObseⅣ¢din  
theB／CgenotyperatiD．ThegendeT・SPeC川cdistribulion  
otHBVgen叫PeA，Whkho†i9inale郎－OmlheUSor  
We5ternCOUntr戸e5．W∂SObseⅣedjnmaleJapanese  
donor＄．  

basis ofsTeaterthan B％nucleotidevariationoverlhe  
enむegenol－－e・l・3HBVgel－Ot押eS町edisvibutedindis・  
血ct g印graphjcdloc址通日ons・Ⅰ■HBV gel－Ot叩e Ais  
detectedinAmerica．NollherllEllrOpe．arldIlldia．一Geno・  
types B and C are prevalerl†血∧sia・S Gen8type Di5  
detectcdaround［heMeditcrTaneanSea！Genotype玉is  
re5山ctedtoAh・i鎚，2andGeI】Otype5fandIl訂epreValellt  
i11South and CentralAm¢rica．6GellOtyPe G has becn  
found王ユげrance．Germany■tbeUnitedStates■andMe氾CO・3   

neclbicalsi官ni負亡anCeOfH丑Vgenoけp¢ha5been  
repoTted．The HBVgeflOtYpe Znay a蝕ct hepatitis B e  
折tigen（H王）鵬g）紀rOCO削er5血－rateS′mUtation山pat・  
ternsh也eprecorealldcorepronlOterreg10n5，reSPOnSe  
－Ointe－良一On∫and－hes即印IyOf】i、・erdisease・脚力Co汀ト  

parね0－－S between GenoⅣpeSAandDinEurope and  
∧n－erica，andb¢tWeenGenot）peSBandClnA5i8・have  
beellrepOrted，GellO勺やe5Aand】】aremores叩5氾veto  
山一eTf町Orltlla】1GellO切e5CandD．9  

．司  

Determl胴tiono1日t】Vgeno吋Pe＄and  
Subgenotypes  
llleSはnlaiorHちVg印Ot叩朗（∧－f】Weredeterm血相dby  
enzymC・Zinked5znmunロSOrbentassay（苫uS＾；HBVGer）0－  
typeel】乙叩1eilⅥnlⅥnOaSSayIE仏】，IllSd山一eoflmmu110logy  

Tbkyo．Japar））．T】1i5me也OdhvoIvesthe偶eOrmOl10C10nal  
antibodjesd汀ectedto月YeepitopeぶeXPOSedon血epre－S2  
regiono仙eHBVgen8－ne・■叫Ⅵ－e－1agenOt叩eCOl－】d】】Otbe  

delern血edbytbe苫uSんtlleyWeredeI併minedbydirecI  
5eql】enClngOfthesu血cereglOnllSln印可Clesequ¢nCing  
足tandagenedcilnal咋er（BigDyeTヒmhatorandAt引  
Pf11SM3100．re5peCtively，pl∃AppliedBio＄y＄tem5，Fo飢er  
Cit汎C旬／m孔naly詑Il－eSeqU8nC85，加Od肺≧rentCOnlput¢r  
pro訂amSWeIe uSed（S王QU苫NCHERMAC，l厄rsion4．1．  
甘血chiSof【wa∫eEngheering．恥kyo．ねp弧；0【GENm  
MAC．Ⅶrsion9．0，So丘w8reI）eveloI）ment Co．，恥桓0，  
Japan）・Theprilne∫＄丘olⅥH85Agr¢かnwere usedas  
follows：Sl・1（SCnSe，5L－TCGTGmCIGGCGGGGT】T  
3′lnt5】192－211）．Sl・2．（antisellSちS′－CGÅACCAC】℃AAGI  

A灯GGC－3′rnし可68p－5・704）．S2・1【ne5ted5enSe．5‘・CAAG  

GmGTTGCCCGTTTG－3′lnls】455・474），aZ）dS2・2（nesled  
amisensc・ 5’・GGCACmGTMC7Y；AGCCA－3’rnts）668－  
6871 

me5ubg餌叫pe5Aa（Askm吋pe）andAe（European  
明】e）weredeterminedo□血ebasisof血eqre由OnOf1556  
ba5eS（nr2333・3221a刀dl欄7）弧dthesubgenol）peSBa  
仏SiantⅣ匂andBjlJ8pa爪印e切e）weredeteふ血】edon  
也eba5i50一也¢preCOTereglOl10fl】udeotide1838．1印¶1e  
primersfr叩αregionwereasfb鮎ws、For釦stpqly－  

ノ ■  

AbさREVtAT10NS‥¶B〟唱ミhep81id58eantjge口；  

J穴C亡！叩卿eSeRdCてOSS；MSM＝IⅥellWl）OhndちⅢ雨tt川tber  

】nen．  

FronltheI叩aneSeRedCTQSiSaitam8Rl叩dCe－、tモー．録iし鋸Ⅵa；  

曲りap抑eSeRedCro5S恥吋08toodCel－一号れTokl－0；dleねPanびe  

RedCro550s8ka加odCel】ter．0弘b；【hり8匹t】e5eRedCros5  

Ho払血do刊0（】dCeローer，Hokk如do；仇el如odSeM⊂eSDepart・  

meれい8p鋸IeS¢RモdCroさSH¢8dqu計代℃n．1bb・0；and伽eJ礼Pa・  

】1eSenedCro5S7b吋ONj5hi別00dCeれtモー，TbkyQ、Japall・   

Add化∫＝甲血rr叩疋∫び敗Ak】rd肋5hik8帆ra．jap8】】e5eRed  

Cro5SぬねmaB】00dCenter．1370・12T泳止痛，Hidaよa－Sbi．  

Saiほm8－k（！n35（ト】213バ8pa♪雄一m眈Ⅶ5h汰aw礼＠  
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H8V GENOTYPEOFJAPANESE BLOOD DONORS  
YOS111KAWAETAし．  

CompaTisonofthegenotypesofdonorsand  
Patienl＄  
旬c鋸叩即et量IegenOt）rPeSOFdonorsandpatiellt＄．斤ve  
refere■－CeSl膵arecitedi11●Ⅰもb】el・¶1eH8VGenoけpeA  
di5けibutiollin totaユH8頭g・pOSitivedoユ10rS（5．6％）Ⅵ朋  

Sil¶ilarto111atOf亡hTOnicpalienls（0．0％－3．3％）；llld山atof  

acutepalients（18．す％－2l．1％）wassilnilar【oIbaIorJgM一  
打Bc－1b－（21．7つも）orN〟トpositiveり9．1％）donors．Asig】1ifi－  

Cant di∬crcnccizIHBV gcl10bTPC distribLltion bctweeTL  
donol－5an（Ipatient5、憫SintheC用genotyperatio・The  
raliosIVerelowh blDOd donors（2・0－3・9）and tli帥in  
Pa【ienlS（5ふほ2；p＜0，Ol）・Howeveいhere、、ra5nOSign清一  

Calltdifkrel】Cei】1山eC／Bgenowperadobem7eenC】1rO】1ic  
patie11tS（5．3－14．9）a】1dnctltepatielltさ（5．7－18．2）．  

Age・＄PeCi†icdistHbutiono†9enOtyPeS  

The山s【ribt－rionofgeno叩eSamOngtlleSaIれeage冨rO叩  
is sllOlV】1in】：1g・2・Tlle followi11gCalculatioIIWaS COn－  

dtlCtedf】・Omthcdzltaiユ11bbJc2．medlStTibutionofGel10．  

1ypeBi11CreaSeSfrom13・β％（9J65）in】6－tO19・year－01d  
donors1042．4％（189／446）in50－tO59－year－01ddollOr5  

（pく0．0川わのIVeVer．めeGeno†）peCratlOdecrease5froI】1  
83・19ら（54／65）h16・tO19・yeaト01ddonorst054・99ら（245／  

446）in50・tO59－yea∫－Olddonors（pく0．05）・ThegellOけpe  
distribl－1ion；lmOng∂gegrOt】pSisshowniユl¶lbIe2．Geno－  
1ypeAwasfoundiれ叩prOXinla【ely90％（23．6％＋37■7％＋  
28・3％）of20－tOヰ9－yea∫・01ddonors．O11血eotllerhaれd．  
Gcnot）VeClVaSfoulldinevcryagegIOuP，Wherc8SGcno・  
丹PeBvJaSmOStPr即れIentintllOSe501059yeal●S Old  
（32．5％）．  

Gender－SPeCiticdistributiorto†genotyp¢さand  
Sub9enOtyI】○  

1、hema止／ねIllaleratiooftotaldo110rSWaSl．89（3，253．8ヰ9／  

l，721．062）．山at of貝rsト也Ⅵe donors w∂Sl．3g（345，986ノ  

2略110；P＜0・01）．山atofSllbgenor）peAelVaS13．8（69J5；  
P＜0・01】，thatofSubgenoけl）eAawas4・2（25／6）バha10f  
SlTbgeno亡yl）e】ねヽVaS2・45（98／40）．tha10ffljwas2．49（276／  

ユ11；‡）＜0．05）．anddl∂tOfGen（）りワeCwa52．58（851／330；  

p＜0．01；1もble3）∴nle扇gnificaれCeWaSCOmparedwjththe  
ma】e／female raljo of【ot山donors using血e dli・Square  
te5【・SubgenotypeAei5male・叩eCi比  
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†Thenu「nbero†NAT・POSilfvedono，5WaSnOtlncIudedLnlhetotaLHBsA9・POS～llvedonors・TvJen－y・一woト佗c＾b－POSltiv8CaSeSWereCXCLuded 
‡Therepre5即は†iono†p8【帽ntSWaSmOdi†ied8S∂PerCenta9e 】‘・け  ヱト29  〕♭39  1M9  50－59  朝一¢9  

A宅egrOup（）－ears）   

Flg・2・Rali00rHBVGt州りpesA．B．拙dCwllll王neach8ge8rOUp．TIlenUmber＝甘mh毎－pO5i†鵬dopol・ぶW¢柁65（16－19y亡8rれ364  

（20・29ye8rれ購9（30・39yearぷい33（亜19yぞ打点），羽6即－59year軋andl10（60・69〉・e8用）．ThemIl00fGeJlOりpeCd附e8さed舟抑】  

83・1％（54／65）hrIhoseagd161019yeⅣStO54・9射245／叫6）ーひrtho占…ged50．t059yeも帽；how飢℃いhatofGe∫l叫pe月＝ncre鮎ed  

frりm13・8％（9／65）brtl－OSeagd161019year8－042・4％（川9／446）hrtl10夢¢8ged50－059yea帽・  

OrHBV－POSitiヽre RrstJ山11e b】00d dol10rSincreased wr山  
ir】CreaSingage（Fig．1】．1、11erateOrH飢んⅠ）OSj山ve板5t－ti】Ⅵe  

blooddonorsinJapan d加reased）′earlyfronll．07％i11  
1995andO．22％in2007（datan（〉15hown）．   

TI－e】づB＼／genot）pe di5机bulion血IIBsAg－pOSitive  
bloQddonorsf】・OローOctober2006一口Sept印】ber2007is  
SllOWnhlThbJel．Thcnumbcroffirst－timcdonorswas  
1349andtha－OfrepealdonoTS椚S538・ん¶Ongrepe；It  
donors・HBsAg serocon、・erted donors weTe apPrOXi－  
malc］y10％｝bccauseJRCacceptedthcdonoTS．rjgh［｛o  
re如5e10reCeive也eno【i月田tioI川flltlmantnlmur】OdeR＿  
Cicncy再rus田IV）．hepa（itis C virus（HCV）．alld Ht3V  
infection5・Tl－ererOre・50me）JBsA㌢POSit5ve donors   
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dq】－aterepeatedly山l山eHBsAg－pQSi山esanlpleswere  
te5ted for】gM・H王Idb・Si坤－One Salnples we！■elgM－  
H13db posidve（1・Z≦s／n）・’rhi呵一血ee of山e 61  

SampJesIVereむon一針st－ti汀】e donors；tlつd285amples  
WererrロヱnrePeatdol－OrS・InaddilioI】tO也e川87I†BsAg・  
】）05itj＼red8れOrS．90HBVNATJposi血e（HBsAg用egative  
andH召VDN＾－POSitjvc）donorswcrcde†ccIcd．Ttve叩・  
【WOH飢／NAT－pOSitive〔Ionorswel‾eCOllSiderednotIObe  

hlthe5erOlogIC Wi【－dowI）eriod and were exc】uded  
becal－Se眈）・WereliBdband日月VDNApo5itivebut  

I帥トHB止baIld H8sAg11egatルe．Ifhigll－Serlさi血・eteStS  

Werei汀Iplemen－ed■SOmeOfN〟トpo5iUvedonorsil－Clud－  
11鳩山ese22－donorsbecameHB鵬gpo5iTjve・  
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HBVGENOTYPEOFJAPANES∈8LOODDONORS  
YOSHIKAWAETÅし．  

Ⅰ】OStt∫anS知sion HlさVinfectjon．we sl】Ould restraiJl也e  

d由tofr血血gtoreceivetIlenoti鮎ati8nOfHIVHCV   
andHI】VinfectiollS．  

ThecllilraCteristicdiげerel－Cei11HBVgenoIypesdisTri－  
bu【ionbettvcenblooddonorsaT）dpatientsisiJltheB／C  
gel10tⅥ）e柑tio．Il川1derblooddonorもtlleratioofGe110一  
明eBisll】al‘kedlyhせIer（Pく0．01）．  

The71BVgenotypesshowarelatlonshipto clinical  
SeVerity a51、′e］a5a djsl加dve geographica】di5αjbu－  
1ion・一・7・川GeI一明rpeCi5aSSOdaledwidl仇edevelopnlent  
OfcirrhosisaI－d hcpatoccuularcarcil10maaSWCll8Sa  
lowerrespol15erat¢†Ointerferoll也e∫apl・al】dwithalower  
rateof5erOCOnVerSionなomH8dgtoand－HBeand a  
highcrIIBVDNAlevelcoLTLparedwithGenotypeB・5＾lJ  
IcvcIsweresignificantJylowerhlpatientswi（hHl】VGeno・  
嘲）eBぬ両1一山osew仙HBVGe】10q仰eA．C，OrD．封noIn  
山eselinesorevi（knce，donorsin毎ctedwi也HBVGeno一  

IyPeBwouldnotbeawareofthcildecdonandlVOuld  
donate・Altboughdono（＄infec（edwithHBVGcnotypeC  
WOuIddol－ateWhuedleyareyOungal－das叩－ptOmatic，  
thcywould evcntuanybe＄ymptOmaticand wouユd zlOt  
donate、Vhel－tj－eyreaCholdage，  

mesefactsmightbesimilarlothoseirl血eUnited  
S【atesandWe5tern∑揖OpeWbereH王lVGenoⅣpeSAaェ1dD  
arep∫eVdenI・〟血ought】1erea▲■ec011fIictingrel）OrtSCO11－  

CeJdhg血eseverityofdiseasesbe佃een也oseiれfected  

WithGenotypesAandD，i－WOLlldbein（eTeSting【oknow  
Wbetムer－】le disけibution ofGeI10tyPeAand D would  
Cl－angedel）el－dingol－agebtl－eSeCOu－1b・ies・Con－pa－ed  

河山Gen叫peD，Genot叩e封slnOrePreVdentinH3頭g－  
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触dfolthe伽sllimモーroma】叩孔）leSebl00ddol10Tby  

nu亡1eic8Cida－叩lほca【iont亡5りGenViT口12005那：595・9．  

24・Erh8rdt人BlondinD，Ilauckズ．Sagir九KoI血eT．Heir噸es  

T．け岩山占ShgerD．Re5pOnSetOinterfcr（）n8胎ishepali【i58  

勇一U5ge110t）′Pedepく！IldeIlt：genOtypeノ、i5†nOleSen重曹かeto   

intel†町Ontllal】genOけpeD，Gd12005；54ニ1009－13，  

25・Sal－Cl－eZ・nl－】asJM．Cost8J．MasA．Bruguerah†．Rodeり．   

1】ュ仇－el－Ce（J‖－ePadd5B勇一u5gen叫7PeOll血elong－【ern1  

01】TCOm川fc】1rOnichep；l†iti5もh、VCStemPaden†s，GilSrrO・  

eJlte－0】ogy2002；123：】848・56、  

26・Sh血klズ．N8g8【al．1izukaT．KajlS．Motherべ0・inbJ】tjll良c・  

tionb＼・hepa輔sBヽづmsand汁ipreVentjoI】inJ8pan．山It   

Ilep∂†uIC（〉mmu111996r5：74・軋  

27・huiA．Komatsu［I．SogoT，NagaiT，＾bcK，Fujis紺〟i－T・  

Hepat】ti＄Bviru5getlO【）・peSill⊂l】jld－ellandadoIes00nlsj∫－   

】apm：beforeal－daRerjn－川U－－lzatto＝わItllel汀e、・eIl【ionp【  

mo止ertoinra－1t仕ansITlissionorhepadtisちlづⅣS．川1ed  

Virolヱ007；79：670－S．n  
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ⅥrulentStrainofHepatilis∈VirusGenotype3  
RESEARCH  

VirulentStrainofHepatitisEVirus  
Genotype3，Japan  

KazuakiTakahashi．HiroakiOkamoto，NatsumiAbe，ManriKawakami，HiroyukiNlatsuda，  
Satosh‖Ⅵochida，HiroshiSakugawa，YoshikiSuginoshita，SeishiroWatanabe，KazuMdeYamanlOtO・  

YuzoMiyakawa，andShunjiMi＄h汀○   

Methods   

Wecnrol）cd8patieTltSWhowerejnftctedwithHEV  
genotype3andhadc）山icalfbaturesofhepalitis（Tablel）・  
ÅzoonotLcsourceofHEVinfbctionwasidentifiedfor30f  

lh8SePa一飯mlS：p唱Iiverfbrpatiellt4，pigmらatねrpatient6，  
andwi】dboarmeatfbrpaticn17∴Pro血ombintjlne，aSur－  
rogatemarkerofhepaticiTISuf6cicncy，aYeraged63．9％（j＝  
29．1％）o一拍ere托「印Cer訓geamO11gtl18811EVgenotype  
3－ill托cIedpatient5．Hepatjdswa5Panicu如】ysever¢i爪pa－  
tients3，5，7，and8；atthepe止ofdi5eお¢，prO仙ro】Ⅵbi】l  

time5ねr血es8Pat封印日用nged舟om27％to46％ofthe  
reftrcnceral】ge．TTleSeSPOradjcHEVcaseswerenotc！us－  
teredgeographica11y；theyweredistributedacrossseveral  
TegionsofJapan，i】】CIudhlgSOUtherr）（Okinawa）andnorth－  
em（Saitama）pre托ctures（Figurel）．lnfbnれedcons即いVaS  
Obtained打oma11patienbaRerth＝】紙汀eandpurpo5eOr  
一九¢Study“・aSeXPlain由一o血enl・   

Toassess pos5jb】ezoonoticor唱m50rtIleSehunl山1  
in托ctions，WeSequenCedHEVstrainswJ】9isoIates打om  
50f‖swinew血prevjousIydocuユⅥentedin托ctions（乃．  
¶】eSeanima】shadbeenraisedcommercia】lyata魚m＝n  
tlleSOuthempaTtOfMjyazakiPrefectt］reWhereHEVin一  
托ctionsweredetectedduring2000JOO2，A】）aT）imalsre－  
ceivedhumanecare，andtbesmdywasapprovedbytheiね－  
St加tioTlalreviewcommi仕eeorTosIlibaGer18ra】IlospltaI，  
Tokyo，Jap肌  

Todet¢mlinewh¢th即infもctiollS CO111d belir】kedto a  

COmmOngenO勺叩e3vir心，We∽mpa陀d8沌genetjcstmc－  
tureaJldseqtJenCehomo10旦yOf8ht］manand5swineHEV  
Strajns．¶1eellかeor11ear－COmpI巳telluCleotides∝lu印CeS  
Of也e8JIOstrai爪iso】ates打01ndlモhun】抑pati餌band  
tlle SWJ19sけainiso】ates育om 山e5 swi11¢Were deter－  

minedbyanle加odreportcdpreYiously（β，夕），Withso汀帽  
modifications．］nbrietnucleicacidswercextTaCted危・OIT）  
SeZblnwiththeQJÅampMinEJuteViTUispinKit（QLA－  
GENGmb11：Hilden，Gennany）rliEV町】Agenomeswere  
revcrsetl’抑SCribed，andcDNAwasaJr）Pl浦edbyPCRwjth  
prlmerS SpeCi爺cfbr230VerIappmgreg】OIISOrtheHEV  
旦enOI¶＆Reverse†ral】SC叩t】On弧d触トroundPCRwere  
COnductedbyusiTlgtheSuperScriptlI10J】e－S†cpRT，PCR  
System（lnYitrogenCorporation，CaTIsbad，CA，USA）；SeC－  

b′．冨＝  

Fi！lU帽1，M叩0りapan．showin；lPre一合dureswhelOhumancase電  
Ofhepatili8∈vi和さh8V¢beenIound．Under‖ni叩indi00lesp8爪Of  
prefedurenameinchJded】nis01∂t¢nam8；y釧OWindi∞te＄C∂SeSln  
SWine；redindic∂teSC∂SeSinhumさnS tioIISinduce ove11b叩atitis．A】thoII由the nleCllanisms  

underl）′－nginductionorljvモrdamagebyHEVh紳¢nO【  
b¢eれW81】cllaraCleri訟d，HEV genotypes see】¶tO have  
distinctdisease－jnducingpotential．11EVsequenceshave  
beenc】箪S摘edinlO4g¢nOtypeS（外Ge¶OtyPe】consists  
ofcpidemicstrainsindcvelopl喝COut）tTjcsofAsiaand  
A侶ca．Geno－ype21isrcprcsentedbythepTO（OtypeSeこ  
qtlenCeS舟omaれepidemjcinMexico，W】－ic】－havealso  
rec帥t】yb¢endetectedhA斤i¢a・Genot）・peS3and4are  
distrlbutedヽVOrldwideandhavcbeenirnplicatedjnspo－  
radjcca5eSOraCUtebepat竜tjsEinhu－nanS別－ddomeslic  
pigs・H七Vgenotypes3and4arebt）ndjnJapaTl，but氏1ト  
minantorseven∋aCutehepatitisdeve10pSmOre加quentl〉′  
inper50nSinfぬedwithgenolype4・（オー明・meSeVerily  
oflivcrdiseasemay（hercfbrebein伽encedbythcHEV  
gen“ypew仙which加patjeローi5jnfect¢daswe】1asbost  
factorssuchasage，gender，andpregnancyslatuS・   

】¶1997，W¢identi鮎dastrail10‖柁V打omapa・  
tientinJapanwholladacutehcpatitis（designatedJTO）  
【ha【Clustered、州1gen叫仲e3sequ¢nCeS・From2004  
through2006，JlO－ー¢】ated vjntses wereisolated什om  
7additjonalpatientswも0】－adacuteorseverehepatitis・  
TobelteTuTLderstandgeneticfeaturesofHEVassociated  
“亜seYereれepaHHs，WeCdmparedl加CO－叩】eteo川ear－  
comp】etesequeれCeO川Oi50la－es打om一九ese8patients  
Ⅵ7ithotherwe】トcllaraC【¢rizedgenot〉・Pe3and4isolates 
TodeLerTninewhetherthesehumaLlgenOtyPe3sequences  
weTCZOOnOticil－Or唱1n，WeSeqUCnCedtblト）ength、・血I  
genonle5加n15swin¢in加edwith【he5WJ】9stTainor  
＝EV・¶ese5a汀血a】sγ∈代partOr8largeTOutbreakor  
HEVinLtctiontllaloccurredノinswjneatas］ngle’farmin  
southemJapandu∫ingフ000－2002・meGenlねnk佗MBL／  
DDBJaccessio】lnu爪】bers fbT nuC】eolide sequences or  
甘EV 

， 

Hepa†itis E virus（HEV）9enOtyPe3．which usualIy  
ロUSeSaSymPtOmaticinfedioninJap8n，induced seve「e  
hepatitisin8patientsTlbbetterunderstandgeneticfealures  
ofHEVassociatedwithinc（eaSedvirulence．wedetermined  
the complete or nearTCOmPlete nudeotide sequences o†  
H∈Vfrornthese8patientsandfrom5swineinfectedwilh  
genotype3str8inswJ19・Phylogeneticanalysisshowedthat  
theisolatesfromthe8patientsandthe5swine9rOUPed  
separatelyfromlheothergenotype3isolatestocreatea  
un】quecIuster，designatedJFO・ThehumanJlO－reIatedvi・  
rusesencoded18amino acids d粁erentf（Omthose oflhc  
OtherHEVgenQtyPe3strains・Onesubstitutioncommonto  
almosta”huTnanHEVstrainsintheJrOdusterwaslocaled  
inlhehelicasedomain（V239A）andmaybeassociatedwilh  
increasedvirulence，Azoonoticong■nOfJ10Trelatedviruses  
issuspecled becauselheiso】atesfromthe5SWinealso  
possessedthe  

i。 H慧j三雲霊も慧霊霊霊慧冒’慧iT言‰芸㌫  
oftheg印era】populationi－りapanandれ－OStAsianco即卜  
tries（J，フ）；llOWeVer．On】y8Smallhclio刀Ortbeseiれ触・  

Ond－rOundPCRwasconductedwiththePlatiz）umTaqDNA  
polynler鮎e（hlYitrogen）．me5’－aれd3しtennima】sequ即C¢5  
WereaTr）Pl侮dbyusiT）gtheSMÅRTRACEcDNAÅmpJj・  
ficationKit（CloTlteCllLaboratorjesJnc．，MountainVicw，  
CÅ，USA）andOljgo（dり20打imマー（Inv如ogen），reS匹C－  
tively．T71CSequenCeSenrichedinG・Cwereamp冊edwith  
theTaKaRaLATaqin 
Ltd．，5higa，Japa叶ThesequeれCe5nOtamplj月ab】ebyl】lO  
abovePCRm血od5W¢ー¢Su切eded18PCR．w仙pバm耶  
deducd打oma句ac印t5■and3－se甲enCeS．m¢伽8】prod－  
ucbw¢ー¢S¢甲飾Cediれ仙e377DNASequen眈TWit】川S¢  
Ofth，e8igDy？TemljnatoTVl・】CycleScquencingKil（Ap－  
pliedBiosyst？mS，FostcrCity！C4，USA）・Gepeticana】yses  
Or11EVsequenc8SWerモ，COnductedわy血eunw¢ightdpaiト  
訂Ouplngmethodwi血aritbmedcmeansbyusmg00mpu【餅  
SOftwaTeGENTYX・MACVcrsion13（GenelyxCoTPOTa・  
tio叫Tokyo，Japan）．  

AuthoraffLLiations：lbshibaGeneraTHospital．Tokyo，Japan（K・Taka－  

hashi．N．Abe．S．Mishiro）；JichiMedicalUniver拘Sdl00lofMedト  
c加，旬d19i．Japan（H．Okamoto）：Kurash裾Med】∽1Center・Okaya－  

mき，」叩an（M．由wakami）こM紬UdaNaikaCtinic．恥恍0「り叩訓（H・  

Malsuda）；SaitamaMedi00】U巾耶拘．Sa托amさ，血四∩（S▲Modlid可：  

HeaTl・〔侮Hosp瑚OkirLaWa．Japan（HLSakugawa）；KyotoUniveT－  

s和GraduateSchooIofMedic事ne．Kyoto，Japan作Suginoshfta）；Ka－  
g即〟aPrekdu帽‡Centra】Hospilal．Kagawa．Japan（S・Wね相加）ニ  

0ねyamUn－∨粥汁yGradu釦eSchoolo†MedidnetDentist「yand  
Phama∝血i00lScieno田．Ok8y8m∂（K．Ⅵm8mOtO）；訓dM吋akawa  
Memo血IRese8「帥Fpundation．¶）kyo（YMiyakaw8）   

D01：10．3201／eid1505，081†00  

Tablel．Proflleso†8patientsitl†ededwithhepathisEvirus．）］Ostrain．Japan－  
Pa†ient  Montho†  Nad行PT．Pre≦Umedrouteo†  
■no． Age，y／seズ Res舶nce dis餉SeOnSel  Dla9nOStS  ％  transmls扇on lsolatoname  

100  Unltnown J10・SaI97L  50／M Sailama  

76／M Tottori  
63／M Okinawa  

71／F Ok叫抑1む  
65／M Tottori  

78／M Okin8Wa  

6封M Ka98Wa  

1997 Apr 

2004 Jan 
2004 May 

2004 Dec 

2005Jun  
2005J山  

2006 Mar 

2008Sep   

Acutehepatitis  

AcutehepaⅢis   

Aclrte hepatllls 

Acutehep引il短  

Aculesevereh叩a価S   

Ac肌Ohopさ鮒＄   
Aculehepa拙烙  

Fu】mi偶nt砧p融Ii5  

92  Unkl10Wn  

46  Unknown  

75  Pi9INer  

34  Unknown  

92  Pigm8るt  

45†  冊はbdarm88t  
27  Urlknown  

JYM・T0104L   

JYU・OkiO4し  

ノ■JSSこOkaO4し   

JIYJTotO5し   

JSO＝OkiO5L  

JTK・Ka906C  
0－FHO6L．′  79／M  K  

－PT，PrOthro叩binl】me．  
†0∩け1deterl¶n8tのnW∂Sm8ぬ  

Em即81n9回edbusDbeases・WW．dc、gOV／ek卜∨軋15．No．5，M∂y2009  

50  

ノ   
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VirulentStrainofHepatjlisEVlrusGenotype3  

thattheVユ93Åsubstitt）t血aroseindepeTld¢nt】yinthisse－  
れerica11yun－queC】uslerorgenotype3v加5eS・Notab】y，a】I  
5isolatesrecovered付om sⅣineonllleMiYaZakiPT¢危c＿  
山reねnⅥduringlJ－eOulbreakor2000－2002po5SeSSedthe  
V239Asubst血tion，   

Discu＄Sion  

CiTC皿－StaⅢialevide＝Ceindical£S tbat HEV g¢nO－  

type嗣uenc¢St】1eSeV融和0川verdiseasetR¢markab】y，  
HEVseropreva】ence仙diesinEgyp‖bundnoclinica川ト  
n¢SSinanyperson，－nCludingpregnantwom恥a肋ough  
mo5t（67・7％一糾・3％）I－adbeenex匹SedtoHEVgenoけp8  
3（／jノイ）・Incont柑Sいesu厄orasじⅣ¢yOf254palう¢nt5  
WjthHEVinfectioninJapansl－OWedbepatilj5aSSOC如ed  
Witll各モロOりpe4tob¢mOreSeVerethantha【assocjatedwitll  
genoけpe3（イ）・Ourresultsshowedac】usteI・i喝Or811EV  
isoIateso川OstTajn†genOtype3，reCOYered什0れ－pati印Is  
Wjthcliれjca】hepalitis．   

Despjtet】1eh；ghdisease－inducingactjvjtyofth¢打EV  
J10st摺れtlle g patients拍托cted w柑】鋸5S匝in were  
di5け拍uted、VidelyoverJapan．misdistributio¶isatodds  
WitbalocalclllSlerof各enOけpe3i一雨ctionsrestrictedto  
PerSOnSWjthhepadtisandtowi】daれin－als】iv一喝i¶Hyogo 
P】’efぬure，Japan（Fj糾re2，panelA）（〃）．Wid¢regio鵬I  
di5tナjbl－tjonI－aSalsobeenreportedねr50meHEVgeno－  
type4iso】a【es（／∫）・W吋刀Osけajnscausedmoresev¢e  
hepatidsthan－れighlt，eeXpeCtedfbrag¢nOlype3vimsIS  

RESEARCH  

Results  

¶帽PrOtO㌢pICa】jsola†e．JlO－Sai97L、Ilad a geIlOnle  

kng血or7，215＝【hatco‖ほineda5■l－nlransla†edregion  
（UTR），30Penl‘eadjng＆anleS（ORFs），a3r UTR，and a  
POl〉′・AtaiI．Le】1g山SOFHEVsenome5from60山erpatieれtS  
（JYMTTotO4L，JYU，Ok了04L，JSS・OkaO4L，JIY・To【05L，  
JSO－OkiO5しandJSW・Kyo－FHO5L）weTeidentical†Ot】】at  
OrJ】0－Sai97L An exceptlOn WaSthe11EVisolateJTK－  
KagO6C什0れ－Palie11t7，、Vhichwassligllt】ylotlger（7，236nt）．  
¶】e5H上Visolates斤onlSⅥ・iれe（S軋‖9・l，5、VJ19・2，S＼川9－5、  
S、刷9－7，ands、机‖9－8）hadgeno】¶eSOr7，210nt．¶le30RFs  
Orallswhe山一dhujnaロト1EVgeno－neS】ladjdenticalprotein  
COdingcapac）ty．】lEVisolatesfi－OTnall］1ulnanPatientshad  
97．9％－98■6％sequence homo】ogy“・仙the protoりpjcat  
J10TSai97LstraiTl丘ompatientl．The5swineswJ19isolales  
I－ad98・3つる－99．9％seqtほ】】Cehomolog）・、、′heI】CO】npared“車h  
each otl－era一一d98■0％←99・8％l】OJnOlogy whe－1COrnpaZred  
、、・氾l山eJIOstrai】1幻om】lull柑－1Palie－1t5．  

ConlParjso】10rnUC】eotjdesequenぐeSOrtl】e13血man  
ands“・ineHEVisolaIesinthissttldy、、′油tho5eOfpub一  
】ished】1EVgeno【）′Pe3seqt－enCeSSl－0、Ved【l－a†山e】3co∫ロー  
PIeTea】ldneaJ’・COmPletesequencesdescribedintllisstudy  
C】ose】y matc】－ed仙ose or2、、・e】トcharacterized gellOt）′Pe  
3vjruses：JRAl（89．4％－g9，7％11UC】eotjdeide11tity）and  

SWJ570（88．9ウもー89，0％nllCleotidejd訓†吋）．T¶eり11Uman  
ands、Vinegenoり・Pe3isolatesdisplayed“′eakho】れ0】0呈〉・  
Ⅵ′ithothertiEVge110年peS．¶eBlisolateor各eれ0りPel  
（G¢nBankaccessjollnO．M732】8）、VaSOIlly74．1‰74．7％  
SimiIaTtOthesegeno†ype3vjruses，tlleM】isoIa†eofgen－  
Otype2（accessjon no．M74506）Ⅵ一aS Oれ】y73．6％一74，0％  
Sin－il町，a∫－d theT】iso】ar¢Org6nOけP64（acc¢SSioJ川0．  
AJ27210＄）、VaSOJlly75．69もー76．0％sinlilar．  

Usin£血e13comp】eteorllear－COnlPle†egenonlicse－  
queJ－CeSOfHEVgcnotype3isolatesdescTibedinthissてudy  
（F短u】一e2），1VeCOnS仙C†eda phyIogene†ictree．】1EV se－  
queJICeS打omthe8patiel】tS（JTK－KagO6C，JYU－OkiO4L，  
JSS，OkaO4LJ】OTS∂i97L，JSO－OkjO5L，JSWTKyo－FIlO6L，  
J】Y一丁o†05L，JYM一丁otO4L）cIusteredoTlabranchseparate  
丘om仙eo仙訂genOt〉，pe3sequeJICeS，わ】Ⅵ】i丁場adistinct  
g－■OUplngrelatedtot】1ePrOIor）・plCa＝】Os†rain．¶】eS、州9  
日EV seql】enCeS什om thc5s、Vi口e（swJ19－l，SWJ19一三，  
S＼＼′J19－7，SWJけ一5，aれd s、V山9－8）c】ustel■ed close】y、V仙  
血eJ】0－reIa†edviruses什onl仙ehtlmanpatients，indicaTlng  
tllatthehul11日nandswine11EViso】a†esWereIligIlIysimト  
加（F痩uJ●e2，pa】ld A）．Anot】ほr柑swineisola†es，什om  
fむⅧSOlllerth封1血elhl′OIvedil】tlleSll引90Utb】・e水，lVere  
phy】ogelletjcall〉rdistind丘om†hoseortheolttbreakf∂rn15  

（Figure2、pane＝ま）．   
Anot】lergenOけPe3c】uster朋Sforl】1edb〉一6iso】a†es  

什omH〉′OgOPre托cturい…一eSternJapalりFigure2，panel  
A）．ln tl】iscIusterwere5】1EVi50】a†es打olれperSO】1Sin  
Ⅵ′hom hepatitj5developed a允er加y ateulCOOkeddeer  
meat（ブのand打om′sen】nlnOma】oca＝〕Oarandad早er  

OfthecouJlu）・．BroaddisrributionoftheJ10・relatedvinlSeS  
SeelⅥ5tObeuniquei刀HEVepidemjology．l112（25％）or  
these8pa血一日，p－gIiveror一¶eathadbeenimpJicatedil】  
IIEVinJもction．   

Co叩訂isonortbeJ3JJOィ¢】atedvin－SeS（Figure2．  
panelA）w油theothergeれ0サpe3strajれSalsosbowedlg  
aa動恥rences：12inORFl，3iれORF2，and3h OJIF3  
（Tab】e2）．¶】reeれ1し1talio11Sin血eJIOstraillWeTeCh包丁aCte；＿  
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