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Abslm亡t

SludJeSOntK}Vlneyour ljrolaVlruSeS(GliRs)arcllmll亡d rodate,theVr'6geneora

sLngLcbovu)eGE3EtstTaul,alldVE'7andlTVSP5ge)-eSOrarCWbovlnCG上1R stTalnSO▲-Ly

havebeez)sequcrKedandanal叩亡dhtheprLtSenlSttldy,bysl)1g)Cprlmeramp))r)Cat)Or)

tncthod,wcdetemlu)edthefuLHtnglhnuckotldcsqtJenCCSOfV】'】,Vr'2,VP4,Vr'6,

NSPLaz)dNSr'28CneSOf血 ccboy"1ccLiRstralnSfrotT)eaStenl【"dJa]na)lthese slX

genes,thetK}VlrlCGE3RstTaulSShaⅣdhlgh g亡)1亡1】Crelat∝lnessamongthemsJelves,but

exhlblledhlBhgenelLCdLVCrSllywlthcognate g亡】1CSOrhum a)1,murlnCandov)neG13Rs

Lz)lcrestu)gJy,aslngroupArolaYlrUSe5,1LN･bovlnCGl)良Vr'),VP2,VP6al-dNSP2

8CneSaPr- redlobcmoreconscnpcdtha)1VP4arx]NSPLsencsamongstTalnSt"tWeen

specLCS 】heprt=senlShJdyprovldcd lmPOrl∬ llnSlか15))Ilodiege)letlCmakeupa▲-d

dlversLlyOfb･ovlneG13Rs,arKlaLsoldenllrledanotelGliRVPLIge)-otypc



Jnrroducr10n

EtotavLruSeS(gel)USRold-′rLLS,E3mLLyZIeollrld,･e)arema)orcausesordはrrhoca帆

humal)iand other al)LmaLs【B]lVldturCrOlaVlmSrnrt)CaCeO)ltd))lSe)C､enSegmel-1SOr

doublc-strandedRJYAlhalenCdcSIXSlmChyal(VP)JI,Vr'6-7)andSIXnOnStn)mTal

prot亡lnS(NSP)-6)【S】Amollgthestruclllralprol亡lnS,VPLLSa)1LUヾ A-der-dentRiNrA

poLynyrasc(RdEtp),VP21SILN.majorl】t)1亡TCore PrOtem,VP3runct】onsasthev)zvs

capplngCrLZymC,VP6fo- sthelnllCrCaPSld,a)1dVP4a)1dVr'7COJ-St)tutetheouter

hyerOflhcvlraLcapsld【8] rL℃nonstTuCtUralprolelnSarc Prlnun)ylnVOl､edlnV)ZVS

r叩llCatLOnandtnorpbgelleSIS【B]

RotavlrUSeShavebccl1Classllied"IloSevengroupsfA-G)onthehas)sor

az)[lSCnLCllyOrlheVP6proteullS】AI仰 )1gthepm,yourAandCrotavlruSeS(GARBand

GCRs,respccILVCly)causedLarrL- alnlnra)Itsi"1dchlLdTen(8】,whl】egotJpb

rotavlrUSeS(GE3Rs)havebeellPrlmartLyass" latedwlthd】azThoealnadu)ts【17】,though

areeel)lStudyr叩 rtedhLghratesofdeleCtlO)10rGllRsarrx))1gCh)ldTel-Wl血dlaJThoca

〔3]Al対rlf.yJmhuTtunS,groupElrolaVLn･Seゝ C且u収d･Z･TTl.()也 ･np.gs,lal-1bsJ i"～and

caltlel25,10,31･32,34･35]lncAlllt;,GBRswt=yedt'tecled.T.SFnT7･d･ccases且rd/0,

ouLbrea1<Sく〉1.d･arrL桝 ユ･n血Ivt;sュndadulLゝTTOmTnd】且,J叩 aTla･.也USA (2,5,LO,34】

Moreover,a･11･M .eS10GBRsLuvcbct=ylretX･rledmc且11】t=rrOn.Jz･pZLn且r)也UK〔4)3〕



Co11Lruy10GARs,L.m･ld 叫 t･CnCedau且rC且､a･lz･bleForG】1RsLra･TISTodz.te,

止eruJLgcrmmeofamuTlneandarevhuma)1GllRstrams have b∝nsequel-cadlL7,

251ll)Lambs,NSP】andNSP5gcl1CSOra)10V"1CGliRstra))1havebeenSJequerh･ed【3L】

Lz)cattle,VP78CnCSCqUellccSarcaVallablcforbovlrX:GliRsfrom hdla(KoLkatjlaLld

EtUEJVstralnS),Japal)(NemurOStraln)andUSA(Arl,lVebusaJ-dlVD653stTalnS)【2,5,

)0,34】AmOn801herbovlneGljRge)1CS,lTtrSP5genesorKoLkataaJ-dRUllVstra机s

az)dVr'6gel)eOrNenluTOStTaul)1a､Ctux)1SqUenCCd(2,)0,33]Con-paTat】Veand)yses

ohhescSeneSequencesrCVealedhlgh genctlCdlVerSltyamongGllRstTa)nSbelWeer)

SPeCLCS

lherolaYlrUSOuterCaPSldproteMIS,VPLhndVP7,provldeLtm ul】ePrl)teCt】On,

az)d止ercrore,u)fomlalLOll0nVP4andVP7ge)10tyPCSarc)mr"rtaJ-IforVaCClne

developnlel)1【8,16]lVloreover,(ulLgel"mca)1aLyscsofrotavlruesarenecessaryto

aseerLalnthemconglnofastraLnll2,22]]towcvcr,ourpresentkrx)wledgeonthe

tx}vllleG13RSelX}nlCarcLlmllCdtoo)1Lylhr(1(VP6,VP7andNSP5)orl上eL)gene

ek,gnLnLsThererorc,.nlorTrLAl･t)r10nthercma･r"r)A81nvI.ICG,】1R gclleSegmellLSa,e

requ･rcdtocolt)Plt=tt=lyundcrsundthet'､olul･OnOfTx･V･rN:GBRs且rd ll.t'.Tgt=nd･C

rek.tednessLOOtherGBRsMort;Y)vt=r,gzLlht=Y･r唱OrSt･Cl. 班 qt･C.lee･r)rOnlユー】Or)m･ghtbe

helETfuLto LnVtstLgatt;theccoL()gyofhtlmanGriRs,S･zICClht=y㈹ TTltObt=rartH.ld･1.S



notcl他日flht;yarctn.I,hurrLanPatLwgt;nSorlht'ret･u)Ior咋 C恥 ･OnZ･li- sTTl･SSIOnI,OITI

umdenlLLledal)lm aIsourceL

lnthepresentStudy,wcreportforlhcflrSHlmCthefu)L-length nucleotlde(nt)

sequencesofVPl,VP2,VP4,lTVSPLa)1dNSP2gmesordlreCbovLnCGliRstTalnS (one

Kolkalaand2RUljVslralnS)rhcVP6g亡nCSOrthesestra)nsw- a)so gel-et】Cal)y

characICrLZedOurLll)dLl)gSPrOVldcdnew"1Slghtslnl(IdieSenetlCmakeuporbovlne

GEJRs,al)dldcz)[1nCdanovcIGE3RVP4ge)101yrN=

Marcrlal～andmethods

VlrLJSCS

EJovLneGEJEt stTau)SL)EJ)76,RUl】V226a)1dRUljV282,CharactenzedlnthepTCSent

study,"crcdcleCtedlromCaLveswlthdlaTr)IotadurlngSur､el】hncestud】escol-ductedat

acattletmrkellnlhccllyOIKoLbu,easternJL)dlal2,】0】rhcsampkCOL)ect】Ondates

ForthesamplesWCrCNovemberof200L,Lk emtKrOf2004andFcbruaJTOr2005for

stralnSD13L76,RUEJV226andRUliV282,respcctlVely【2,10】

Rl-PClt.nor.Ir.gar.LIseqLJennr.g

TheLulLLt=･1glhntst=,qut=L鳩t;SOflht･VPl,VP2,VPLl.VP6.NSPlaTldNSP2gt=TneSOr

LxlVl･leG】〕RstraLnDEIL76"t=rt,(山u･rlt=Ylbylhcs･r)glepnrneTaTTIp)･rlCat･Or)TTIcll10dAS

dcscnbt=d pr帥LOuSly【36]R｡laVlruSRNAw恥C3((raCtt=YHromlhcsl00lsLmT)1cllSlng



th¢QlA州IPVLrAIRNAMLnLk】l(QLagCnSc･cr)ct'S,MT),USA)Tllt=reaner,l.gi･L･Or川r

止esLndeamlnOyOUp-LJnkedoLLgD)1UCLeotldcpnmerto3､-endorbothstrandsory】ral

double-strandedRNA,coLutnllbasedpLLnrlCallO)1a)1dco)-ce)-tTat】OnOrtheL)各atedRNA

az)d】くトr'CRswerecarrLedoutaSdescrlbcdprcvlOuSly【36】rhcVCRprlXLuctswere

cloz)edlntOPCR2L-rOPOvectors(1)1VltrOgen,CA,USA),ands)xrN)Slt】､,aC)Onesu ere

sequenccdforeachollhcslXSerlCSSubscqu亡)1lLy,5､-and3､IerKIprlmerSandseveral

llltemalprLmt;TSWerCdeslyledlromlhcf山l-knsthVP),VP2,VP4,VP6,NSPLa▲-d

NSP2gcncsequerN=CSOfstTa"1I)1n 76,and u父d toco)1r)- the obta)neddatjlby

EU-PCRandsequel)CLngMorcovcr,[)1CSC PrlmerSWereaLsoemployedtoampLlrya▲-d

delc-1llClhcfuJL-lel)gthsequencesorlhcs-冗ge)1eSOfdlCtwoOtherbov】neGllR

stralnS,EtUE3V226andRUE3V 282,respectlVely Funh亡rmOrC,the5-311d3､-end

sequencesorlhcSLXSeneSOfl)1C血cctDVl)1CGl主Rstra)nswere conrLrmedbya

modlLlcdslngLcprlmeranlPLLl-LCallOnmCthodBrlefly,CDIIAwasge)-elatedfromvLral

RNAbytheslnSLeprlmeramPLlfJCatlO)1m亡血d【36],a)1dthe)1,the5-and3､-porllOnS

"廿Ca叫 )l･flediLndst=,quencedus･nglhccoTnTnOntlr)也pTITTlt=rC(COTTIT)lel-1er"i･TY10ll.c

l･gaLd prLmcr][36】andLntt=rnJlpnrrklrS,dt=,S,gr)edrTT)m lllCObLa･r)t=YIsequeTICt=7;

Throughoutlhcsludylll決qUenCCS"t=rt=dcleTTr"neduゝ】TlgtheBlgI)yeTt=nllnZILOTV3L

CyclcSequ七nCILlgRt=act.OnkLl(A打,[･CdBzosyStemS,CA,USA)oTlaTlauLOmaled



班 (lUt=nlCer(AEユ1PRISM3LOO)

S亡qlJ州亡Cnlt叫 ses

ScqucncccompaTISOnS,muLtlPIc aLlgnrrx:)Itsandp】omn80rhydropa山 y pror)les here

caTrLedoutasdescrLbedprcvlOUSLy【2,10,25]P)1yloge)1etlCtreesuere ge)leTatedbythe

I)Clghbor-JOlnlngtnelhd 【27】usulglhcIMEGAsonwaTe (vers)On41)The treesw ere

stallsILeaLLysupporLCdbyboIStraPPlngWlth)000r叩L)Gales,andphyLosenetlC dlSt31▲lCeS

weremcasuTedbytheKLmLLratwo-ParalT)etermOd亡L

･YudNllldcsequcll亡CaNe15IOrlllunlheTS

)herulL-Length nlSequellccSOIVPL,VP2,VP4,VP6,NSP)andNSP2ge)-esorbovlne

GEJRslralnSL)EJ176,EtUEJV226arxIRUljV282weresubLT)ltt∝ltoGenliankdatabasc,

az)d wcrcassLyledcol)SCCulLVC IllS亡qU亡nCeaCCeSSlO)1numbersGQ358710-GQ358727

RcsullsanddlSttJSS10m

AllhoughGl】Rshavebeendclccledl)1CaltleI)1d)n-ere)1tpartsOfthe"or)a,rt;wbov】ne

GEJRSeneShave heel)SCqu亡11ccdandanalyzcd ArrK}nSlh-,theVr'7genesofthe

KolkilLaalldRUBY slralnS,血Lt=TCted frl)Tn atall】CTTurket】TILLaSLem l11dl且,Sll且rt=dlllgh

dduccd且m"XH.el°(aa) ･dc.山lLeS(978%･】00%)aT710r)All.t=mst=)vt'S,buLtLXh･b･ted

く89%dducedi.ユ･dt=utLl"=Slt)thoseofi)lhLLrbov･zICGBRs.ゝ uggcSt･ngthecx･sLellCeOr

atleasHWOLx･VLnCGE～RV】'7gcnolyTXS【2,10】Ilo､､t'､t=Y,theoveT7mVP7･dt=nl】1.eS



amo･1gLx)vLnCGEユRs"t=rt'hlgJlerthaTILht)淡 Tx,lWet=zlly)vlnea･.d1.ul-1且r)OrTTlunntB

GEJRsl2,5,】0,34]rhcIVSP5gc)1CSOrlLN･KoikauandRUUVstralnSSharedhlSh

deducedaa1dcl)[11LCS(97%-LOO%)amonglhemsJelvcs,butexh)b)tedlow aaldentlt】eS

(4S%-506%) 10 1hoscofhumnandnlLJTlnCGl主Rstrams,a)1dreLat】veLyh)shcraa

ldcl)[1llCS(819% 8ユ%)101halOrOVl)1CSlralnKB63[2,LO】rheVP6gel-eOrthe

NemuTOStralneXhLbLledhlghdlVerSlly101Lx)scofhuma)1a)1dmunneGl3Rs【33] 】hese

obscrvallOl)Su)dLCaledthatbovLllccljRsm唱htbcg亡)1CtlCa)lydLSt】rh･tfromotherGliRs,

bulWerebasedol)LLmlleddataol1i gcncsegme)1tゝ

ln止Cprescnlstudy,wc血cmt"ledt】1Cfu)Hensth)1tSeque)leesOftheVP),

VP2,VP4,VP6,NSPLandNSE'2genesoro)1CKoLbは(Dln76)al-dTWORUliV

(RUl】V226al)dRUl】V2S2)bovlllCGE3Rstr31nS,forWh)chsamplesWereaval1ablcln

sufrLCLenlquanlLILeSl】】aLllhclhrecbovMICGl主RstTamS,eachorlbcroutStmCtlJTal

(Vr'L-2,VP4,VP6)alldtwo110nStmCNral(トSP)12)genessquencedexhlblted

lden[1CaLsIZ亡S,lnCLudu)冒l)1atOfoEXnreadlng rrarTN3(ORF)(rablc])】he5､-endora)L

tllCSLXbovLneGrEIRgt;･1t=,iStartt=YIwlthaG(･-st=Ylt･LLr)CC(TablcL),commolltOGARs,

GEIRs且ndGCRsL8,16】0111ht'olht=rllZ"d,lht'3･(t=nl･n･OrVPL,VP2,VP4,VP6alld

NSPlgem;soHht,lhret'Lx･vlnt,GrEIRslra･nSended､､･tl.且一AAAACCCs叫.lance,

commontく〉try)決othurrLM GElRsll6,25】110､､･evLLr.theNSP2geTleOrthest=Lnv･ne



Gt)Rstt=m､.ni.Lt=dwltha-AAGACCC sequcnet'(Tab】c1)

MoJenlarcLlara亡IerlXalJOrlOrVP4宮C11e

)hebovlllCGE3RVr'4gcncwas)6tpand】9bp)onseHha)1thoseortTluTlnea▲-dm ost

hunlal)C1BRs,rcspect1VeLy(rable1)IllsPrdlCtedbovlnCGllRVP4protelnWas7aa

az)d8aalongt;Tlhal日 hoseofmunncandmosthtJnunGllRs,respecllVe)y(】able1)

Com paralLVCanaLyslSOflhcdeducedaascqtJenCCSOrVP4ge)1COrGliRsreyealedthree

pulal1VetTyPSlnCleaVagCSlttTSullhct"vl)1CGllRstra))1Sthatuerealsoconservedm

mLuu)eSITau)lL)1R,whlLcorlLytheseconda)1dlhlrdslleSWerePrCSmtln血:hunur)

GEJRs(E1181)hlereSl1ngly,theprcdlctedlhlrdckavagCSHCOfbovlneGllLtswastN=St

al■gnedwllhlhcprelerTedseconds■tcorGARs(血 a'10tShowtl)Basedonthe2darKl

3rdputallVelryPSlnCleavageSLICS,lLxVr-8→a)1dVP5●pen)o)-～orVPJortheboy"C

GEJRswere2L5aaalK1536aaLo】1g,rCSPeCtlVelyIllCV】'8'tovP5'aaratlOWas)249,

wlthLntheraz)ge(12L-26)obscrvedェnGARs,GllRsandGCRs 也GARB,hldler

sequencedJVerSLtyhasbee)1 0bscTVCdMIVP肘Lha)1mltheVl'5+rx)momorVPLlaa

班̀lUt=nlCCS【日.So一SLm･Larly.theVP8●FX･rl･Oni)rLnvI.leGBRsz･押e打edtobemo,e

d･､t=rtietlla･1VP5'as"t=llasILv"110leVP4pTl)le･n(Tz･blt'2,St･ppltm.t=rnaTYF･gSl)

Mく〉reOVer,theaddllLOLulaa prest=nl"VP4ofTx･V･zICGBRs"LLrt'TTIOSL)yloe且Lt=d･Tlthe

VPS'lXlrlLく).I(SuppleTnt=.lLaryFLg～l)



TheVP4genesonht,thrt=,ibt)Ylrlt,GnRslra】.ISSl.a,edh･ghgt=1.el】Cre)aledneSs

amonS止emselves,butex)1lbllcdlowg亡)1etlCreLatedness1(Ilhoscofhumanandmur)ne

GEJRs(EILg2,rablC2)＼VllhVP4or)10､elgroupstralnSl12]9a)1d))9,relatedtoGliRs

[L,15,25],thethJVlrH･GEJRslralnSCXhLbllCdnlandaaldenllllCSOf502%-505%and

254%-263%,respecllVCLyE3ymuJtLPLeallg)1rTK)1tOfG15RVPLh asquences,allthe

24proJLnCal)d】OcystelrN=rCSldu亡SlnthebovlnCGl主RstralnSI)B)76,RUliV226and

EtUEJV282Werel∝aledalL(k111lCalposltl0)15,andoftherm,)7prollneand4cystelne

resldueswereaLso col)Served"1OtherGllRs(StJPPl-enlaryFIBSl)C(Impansonsor

thehydropathyprolllesoIVP4aascqu亡nrCSOrboy))1C,humaJlaJ】dmurlneGliRs

rcveaLedcomErK)I)fearuTeS,Suchaslhcprcsenccorhydrq)hl】lCrCSlO)lSatthe〟-

temlLnaLal)daroul)d也e putatlVCtryPSlnCleava呈eSll亡S,andhydrophoblCres)OnS】n

VP5̀ porLIOl)(EILSユ)Elowcvcr,1】1Chuma)1GliRslackcdahydTophlL)creslOnPTCSent

lllVr'8'porLLOnOfbovlnealldnlurlnCGE3Rs(Fl83)

Jllole川】areharLleterlj･allOnOrl′1'6gellC

TheVP6gt;lltH eqUeneCSOLlhtフlhrt=vLnvl】1CSlra)nSeXhlb】tt=dh]gh ldellLltleS Zm 011g

ttlLn)sClvt･S,aldsLurcdrrLt山t=ratt･r)(,btll11lgh 出 ltlt=ntltlt=S10lhcor))yotheraVal1Able

LxlVllleVP6gcncs叫ut=llCt=OfNt=rrLult)Slra)n(Tab】C2)OrHlleOlheThand,stTZllnS

r)E1176,RUEiV226alldRUI】V282exllLbllCdlo､､'st=yluLLrKt=)deTlntlt=TtHO1110SeOrhunlAr)



andTtlUIl･leGrElRs(Tablt,2),andbyphylogcnt=!.czLrは】yW,C]L･SteredlOgethe,"111l

NemuTOSITau)101omlatN)､ll1CL"1eagち dlStlnClfroLT)humana)1dmumcGllRs(Il82)

)heTCfore,ourru)dlngSCOrTOboralCdprcvlOuSObscrvat】ons【33】t舶tthegel-etlC

reLaledz)essofVP6attx-ngGljRsbcIWCenSrXCICSWasLowerthanthose obsm edamong

GARBaz)dGCRsFromdLltcrclllSrXCl亡SElowc､er,dcsp】lCthelowgenetlCrelatedl-eSS,

scveraJortheproLu)eal)dcysleHlerCSldueslnlhcbovlrN.VP6aasequencesoccurredat

po sltlOl)Sldel)[1CaLlolhosclnhumanandmur"1ccllRs(SuppkmentaryIlg-S2)】he

VP6gel)eOfb･ovlneGljRscxhLblledlownt(53%-541%)a)1daa(369%-374%)

1dcl)[1llCStOthoseofnovelyouprolavlnJSStT3lnS,B2L9and))9,resp∝t】Vely

Jllole川】areharLleterlj･allOnOrl′1'ZgellC

)hebovlneGl】RVP2genewas2bplongeHh)1dlOSCOrtT)OStOtherG上lRs,and

cz)codedapredlCledprolellH)1atWas3aaLonseH hanlhoscorotherGliRs(rabk))

)hebovu)eGE3RVP2gcncapr- redtobchlSh)yco)1SCrVed amongstra)nsDu)76,

RUEJV226alKIRU13V282,andcxhlbltedhldldlVerSltytOdlO馳OrhumaJlandmuJlne

GEIRs(FIE2,Ti.bLC3)FlymullLPlt= aZ･gnTnt=nli)rGZうRVP2zLaゝeqtlellCeS,46orlheL17

ETrOl川Ca･1diLLhhe6cyste･rlt･r払Idut;S"t=7cc()nYt=W t=YhTTIOr)ALnvITlt=GBRs,"･･tJltllt;

ilddlLIOnaLprollllt,reSldueL*lng Prt=SCntmlllt.1､､ORUl)V tゝr且ITIS,ZmdorlheTT1,39

ETrOILnC且nd4cystc･11t;rCSldues"t=yealsocon班mt=Yl･rH)lherGBRs(StlF叩IeTTlt'r)taryF･g



S3)l･1GARs,aLlhoughtheVl'2pr(〉IC.nt･frl)TT1d･fle,a.llゝtra･r)H,C1.･gh)yconserved,

也cyshowmaTkedvarLat10】HlH)1elralT)JnOtermlr"[23】rh)sport)onorVP2lSthoudlt

toLleLnSldethe coresheLLalldtoblndlhcvlr31cnzymc-】lNAeompkx(Vr'L八′r'3/RNA)

〔20,26],andlhercforc,sLJChvarlallOnSWlthlnthlSre810)1m)かtreflectdlflererh･eS帆

prot亡ln-PrOl亡Ll10rPrOICLn-RNAulleraCllO)15andRiNrAsynlhcslSarTX)nSStra)nS【23]

Lz)tereslu)gly,lhcamJlK日e-Jnl(1a3-75aa)oftheV P2aascque)1ccSOfthetx)V】ne

GEJRsaLsoexhlblledconsldcrabLcvaTlat10)1(355%-395%aaldent】t】es)W】ththoseor

otherGEJRs,止oughlhc ovcraLLVP2aalde)1m[esweremuchhldler(rabLc3)

MolenlarcLlara亡IerlXallOrlOrVPl宮C11e

]hcbovu)eG13RVPLSene,W】"Che)1Cdes山cRdRp,wasshorter血anthoseorhuman

az)dmumeGljRs(rabLcL) rhcbo､lnCVE'Lg亡)1Cappearedtobeh)shLycol-served

amonSStTaLllSI)lBL76,RUIJV226arKIRULN2B2,a)1dexhlbltedlow senetlCre)atedness

to止oseofhutnal)al)dnlurlnCGE3Rs(Il82,rabki,Suppkme)Italy]~)AS4)Ho､IC､rer,

dcsplteLowscquencc LdellmICSWlthhulTu )1 a)1dmurMICGliRs,thespec)flCSequerh.a

not･rs,eonst=r-tt=dlnRdRpsofdl)t･bLt=･slra･.dt=yIRNAv･znstISl6],were,eLi･･ned･Tlthe

VP】orLx)vlneGrE)Rs(FIE4)Mく〉TeO､.er,S･mH且rtOPrt=m Ou5ObsかV且nOTIS.nll.lmZrnalld

･11un･.iGBRsl24】,theN･al.dC･tt=rm･rl且lゝorLnv･ncGBR-VPl叩 TXZ･,ed10bt;TTIO,e

d･vertiettla･Hhect;･11raLp且rllhalCO】TcSTX･nd510EMIp t=r･ascdonWTIOrCAR-VP)



(Suppl印1entalyE;LgS4)

MoJenlarcLlara亡IerlXalJOrlOrNSPlgene

)hetx}vlllCG13RNSP】gellCeXhlbltCdhlgL- ntldentlt】eS10thatorovlneGliRstram

KEJ63thanlhoscobserved10 huJTn)10rmurMICGllRs(rab】C4)However,ull)Ikethe

ovu)estTall),thebovLneNSP】genccontaln∝ltwoOR).sas)nhuma)1aJ-dmur)neGliRs

(rhblc1)rhc deduced aa sequenccsoltK}VlrN･NSPLge)-aOLt11and2shamdlow

ldcl)[1llCSWllhlhoscolhununandmunncGllRs,whllcthedlreC】XPt】desorovlne

GEJRstralnKEJ63exhlbltedrclallVClyhlg)1erldentltleS1(ICOgnatC StretchesorNrSP)or

thethreebovLlleGE3RslraLnS,r亡SrKCll､ely(Fab)eLl)layphy】osenetlCa▲-alyslS,the

tx}vlllCStralrlSandlhcov111eStTa"1fo-cdaslndcclusler,dlStlnCtrmmthehumanand

murLlleGEJRs(Ellg2)rhercrore,theITtrSPlgeneoft"V"1ccllLtsap】XaTedto bemore

reLaledtolhalOrOVLrh･StTa"1KB63lha)日 Otho馳OfhumanandmuTlnCGliRsAl血Oush

thezll】C-LlngCrtnOllfregJOnLSabscrll"11TVSPlp叩1)desofG15Rs,aprevlOuSStudy〔】8]

hadLdenllLledreyonsofconscnpedcyste"1Ca)1d hlStldlnCrCSlducs,slm))artothe

cysleLrlLL･r･ChxLne･fl･鳩t=rrrLOtLLrt;gJOn｡fNSPlorGARsTnt;汁SPIEY:pt･dt;2sequellCes

orttleLx)vILlt;GE～R slraLnSal洲 IzLekedtheI,nC･r.ngeTr叫tlr, buLreta･rd these

co･1抑 edcyste･･lt'a･1dhlSl.d･nt'res･due～(Su押】LLme･.1∬yド.A S5) Mo,Cover,a

col.stmcdcyslt=LnerLChmoILflC･X-C･X8-C･X9-C2･X9-C･X6-C･X2-C】(AZ･EX)S･t･OTIS



]20･162)"恥 PreSCntLnlht,NSPll}叩lLdc2ofLht'h)V･zlt'G,]lRslra･TIS(StlF叩Ien.t=ntAry

EllgS5)

lnGARB,theNSPLproIClnlSCOnSld亡red10behlghlyd】verse)ltamongStralnS

wlthLnalKlbclween specLCSl12-13,16,22】I)L;Sl,llCthehlghdlversence,1,rev)OuS

studlCShadshowncLusICmlgOrCARITtrSP1scquc)1ccSaccord)ngtOthesr-leSOrOnyn,

az)du)dLCatedllsslyllLIC拙CCaSa )105日angCrCStrlCllOnfactor【7,L9】SlmhrLy,the

NSPIsequcnccldel)MleSbelwecrlbovlnCandothersrNICleSuerCtheLowestamongthe

tx}vlllCG13RSeneSSeqUenCedsofarOnl】1COlhcrha)1d,phyLosenetlCClustennsor

NSPIscqucncesofGE3RslralllSfromr亡Lateds㌍cleS(boy)ncarKlov)ne)wasalso

cvLdel)t

Jllole川hreharaelerllallOnOrNSl'Zgene

]hcNSP2gel)aOllhcthrccboIPlnCGliRstTamSWas4bpa)1d6bpshortertha▲Hhoseor

muru)eandhumanGl】Rs,rcsド CILVCly(Table))rhcNSP25qtJenCeSOrthebov】ne

GEJRssharedhlghgel)ellCreLatedncssamo)1gth亡mSCl､cs,butexh)b)tedh)shsenet】c

d･､ersLtyLOthく〉SeOfhuTnanandTnunrlCGBRs(FIB2.Tz･blC4)W･tl.lhcpz･Tl･Z･lNS】'2

sqUellCCOraFX･relneGBR sl】1Lr) (Stra･nZlRAl6-UEL GLLr)lla.lk且CCeSS.Or) TIO

E7E;577二三59),ntュndilユldeulLt1eS0(664%･669%and733%･74)%,rt=S】}昧1】vely,Were

obser､t;A lnGARs,theNSP2gcrlt'llASbct=nShL)wT.t{)1x,11･gh)ycoTISt'rVedamong



slra.nsWLttllrlandl光L､､t=,Cn spt=,eLeSl12,22】LnlCTCStlngly.111CNSP2st=ylut=nct,.delll･t･eS

orbo､111ccEJRs10lhoseofoILKrSPeCICSWerehlghc51a- -gthed】Werentboy)neGllR

genesscqucncedsoFar

CoJIClusl0nS

L)ctalledaz)alysesofthefuLl-knglhVPl,VP2,VP4,VP6,NSPLarKINSr'2gene

sequencesolstTau)SI)lJL76,RUliV226arxlRUljV282provldednew)nslShtslntOthe

gcncILCmakeupofbovlneGl】RsALll】1CSIXge)1CS Werehゆ Lyconse〔edamo1-8these

stralnSElowcver,rclalLVelyhLghersequerN･C l{knnlleSWereObscrvcdbetweenStTamS

EtUEJV226andRUljV282thantho託bcIW亡enRUliVGliRsandI)JJ)76,aJ-dmlShtbe

due10aCCumulalLOnOlr"Lnlm utatlOnSO､ertlrTK,COnSlder.ngthetLme)nterVa)s

k lWCel)dclcctlOl)OrlhcDlhlldRUE3VslralnSThebovlnCGllRVPL,VP2,VP▲LVP6,

NSPLalKINSr'2 8CneSeXhLbLledhldlgerX:llCdlVerSllyWldleOSnatCSenCSOfhum弧,

muru)eal)do､11)eGl】Rs rhcrcrore,lnrO-atlOn0)18oftheH tx)vlneGEJRgene

scgmcz)lsclearlysuggestedthatlhcboy"1CGllRge)lonemJdltbcLo1-gtOaSeparate

cvolutLO･ury L･･lt=agt;0LGBRs,d,St.rlCtfroTTlhtmuna.ldTTltlnnt;G】)Rs Tl.ese

obser-va(.く〉nSfurlhcrsuggt;sledlhaHhcGZlRgt;叫 TT1t'Tn･ghlLx r叫,eS】}餌･t=SSE)舵.nC

tllantlli.IOrGARsNevt=rlht=Lt=S～,theovt=rallTmtlt=nlI)rgtlnel･C,ek"ed･.essobSened"鶴

S･m.JartoGARs.upLlhlhcbovlncGEiRVPLVP2.VP6且r)也NSl'2gcTlt'Sbt=･¶gmo,e



collSCnedth山lVP4andNSPLgcLlt=SarrLOngSlra)ZISLXlWet=rHFXClt=Slnlll]sCOlltcXl,ll

wouLdhayc beenLl)lCrCSl"1g10Studyl】1C remalnlng thlee tX)VlnCGliRsenes(VP3,

NSP3-I))loWever,u)theprcselllStudy,lurthermokcularcharactenz･atl0nOrbovlne

GEJRscouLdnolbeperrom dassufLILClenlallX)untOrS且mPLcswerenotava)lab)a

)hepresentStudyaLsoldcnllf1亡da)10VdGliRVP4se)10tyFh-]nGARs,ntand

deducedaasequel)CeldellMyculO汀vaLuesof80% and89%,respectlVC)y,rOrm the

basISOrClasslLICal101)OfVP4gcl1CSOrdl汀亡rentStra))15lntOatleast3日'g亡)10tyPeSl22,

29】lnGCRs,lackorhLghaasequerN･C)10mOLosy(<刃0%)amongtX)VlnC,humanaLld

porch)eVr'48t=neSu)dlCatCdl)1ePrCSC)1ccOfalhast3genotyp亡S()4】Althoughno

romaLclassLLICall01)SchemecxISlSlorVP4orGllRs,thescquenccldel11】tleSeXhlb】ted

bythebovlneGl】RVP4gcncs10lhoscofhumnandmuTlnCGliRsWereextremeLyLow

(601%-62% nlalK1548%-602% aa)comparedtodlCProposedsequenceldent】ty

cu10q VaLuesrorasslyllllgVP4 gcr"1yrXS10GARB,andthercrorc,thebov】neGllR

VP4genesnlL8hlCol)SILIUlCal10VeLandlhcthlrdGliRVr'4genotypcUn))keGARB,the

tllreeGEIRVP4gt;･x)lypCsaFPt=Ard 10besFklt･eゝ ～ERt,r･C(huTTull,TTlllnnt;且odTx)V･nt')

lnGARs,theVP4gt;.-olyrMnaynt)Ial"ayscomc･dt="･LllVP4st=TOly叩 deslgr)aL･OnS

〔8】r)ueLOkLekoHLSSueeJlurtHdaptatLOnOrGllRゝ,t=xcLLplr｡T且EX,rC･TleStra･¶【28L

no serotyp･ngschemt;Lusbt=yndt=fht=YlforG'ZlR等【21】Ho､､e､t=r,A.eh･ghlt=velsor



決̀lUt=nlCedlVt=rgt;･1cc Obscrvd zLmOngtLw lhret=GIIRVPLlgellOtyl)鶴 .nd･catcYllhAt

muJllPLeVP4seroly叩SmlghleXJSllnGLIRs

rhe∑ool)011CPOlCnlLaLofGARBhasbeen､･elLd∝ urm:)lted(]2,L6,22】

EteeenlJy,tTanSmLSSIOl)OfGCRsfromplgstohumanshasbe仰 reT"rted(9】Onthe

otherhand,asofl)OW,therelsIlogCnCllCCVldenccforanlmaltohumantTanSmlSSIOnOr

GEJRsEIumal)andlnurlrk:GE3RslralnSarcgenelJCaHydlVerSel17,25】,aJ-d】na)hhe8

tx}vllleG13RgenesegmelllSSeqUCnCCd,hlghge)let)Cdl､erS)tyWasObse〔 edw】thhuman

GEJRsElowcver,GEJRshavebeenrqwrtedfroLT) humansa)1dcatlLcrrotTHhesame

gcoyaphlCalregJOl)(casttTnLlldla)[2-i,10,17]I)1SuchreglOnS,humaJ-～】lVe)AClose

proxLmllytocalllc,arKllhcrclorc,theposslblLltyOrreaSSOrtmentCVentSlnYO)V)nS

humal)al)dbo､1neGE3Rscarl110lbcTtLJ亡doutFu】1hersrud】esarerequlredtoul】derstal】d

ktter止CnleChal)1Sn芯OfgcnellCdlVCrSltyOfGLIRsa)1dLnVeStlgate血eT"SSlbl】ltyOr

thclrtral)SmISSl0n acrossSPCCICS

ACknlmIcdgt'rrlentS

Thesludy"assul7IX)rLt=Yllnl7ZLJlbythegrzLrn-ln･a)也ror維le]1tlrlcrcse且rChfromthe

MLn･Sl.YOrEduc且IL().I,C1.Lll∬C,SFX･rlS,Se･enccandTcchr)ologyorJ叩Zm(G,aTllT"n-bt=T

20･08463)alldPrograrrL(〉rド()l皿dlhgRLLSLLZLrehCi.nleTSro√ETTlt=rglr)AZLnd Ret=mergl¶g

lnft=,ctLOuSr)･St=血沈S(OL(ayamaUn･､t=rs,ly･Nal･{)nZ･H r)紳 ttltt=OrCho】t=ra且rd E.ILeTIC



r)1SeaSeS,lndLa)

lh.rl･lI.llrt･ヽ

1 AlamMM,KobayashllNr,lshlnOIM,A]tmedMS,JumedlMU,】'au)SK,Muzurndar

EJK,EIussalnZ,＼Val)gYEI,･TtralkrN(2007)GenetlCa)1aLyslSOranAl)RV-ド-L)ke

l)OVeLrolaVLrUSStraulEJ2L9detecICdlnaSP)radlCCaseOradtJ)IdlarTheam

EJangladesh AIChVlrOLL52199-208

2 EJa-anP,GhoshS,L)asS,VarBhescV,ChaLKl)1un～,Sarbr～,KTlShnan),

EJhaIlaCharyaSK,ChakEabartlA,Nazk rlTV(2004)Sq uerKlnSaJldseqtJenCe

analysLSOIVP7al)aNSP5gc)1CSrLNCaLemerge)Ice0(a)IC甘 SenOtyPCOrtX)V】ne

youpE3rolaVLnlS(1ulllldlaJCL"1M)crob】oi4228】6-2818

3 EJarmanP,GhoshS,Sanla)血TS,MltraU,LhttaP,13hallaCharyaSK,KI)Shnan),

KobayashLN, NaJkrN(2006)Rr-PCR basd dJ39-OSISrC､ealed )mr"rtaLICeOr

huけ山ngroupB roLaVlruSlnlect.i)nLnd.･ldl.桝MlA,iLZTh｡eaJCl･r)V･ro】36222･227

4 Elro"¶DW.BeardsGrM,Cht=rlGM,FIc"etlTll(1987)Prt=V且kl.C¢Or且nLlM yto

groupEl(且typLCaL)rolAvlnlSlnhtlrru恥aTldamTn且】ゞ)CL)TIMICrOblo)25316-3L9



5 Chal)gKO,r'LuWal"AV,SmLthL),SaLfLJ(1997)DetectionOr8rl]tJpbrotavlZV SeS

lllreCaLsampleslromdlarThcICCalvesandadtJ)Icowsa)1dcharaCterlZatl011Orthelr

VP7gel)eSJClu)lVlJCrOblOL352107-2lLO

6 Cohel日,ChdrPLILen))aA,ChlLmonczykS,ドslesMK(1989)lNrucLeOtldesquerh.eOr

bovlnerOlaVLruSgeneLandexprcsslo)10rthegerN･product))1baculovlmSVlrO)ogy

1711二lト140

7 L)unn SJ,Cross rL, Grcenbers llli(]994)Compansonorl上e rl]taVIZVS

l)OnStnLClumlprolcul〟spL(lNS53)from dl汀erentspec)esbysqtJenCCand)ys】Sand

norLhcrr)blolhybrldlZ8110)1VlrOlogy2031781183

8 EIsleSMK,KaplkJaJIAZ(2007)RolaVlruSeSandlhelrrep】lCatl0n]nI)e)dsbN,

KJ..ETCr)M,HouplcyPM,GnninDE,LaTnbRA,M且Zl･TIMA,Ro･LmZ･Tl]),StTZ･uSSE

(cds)F"=LdsVlrOL(〉gy,5thedr)L･ppLnCOll,W･)l･抑SAlV･】k･ns,Ph･1且dt=1T)11･且,PA,

1917･1974



9 Gi.bbayYB Elorgt;sAA,OIL､e･raDS,ZJnl.aresAC,Mz･sca,eTlllZ･sJT),恥riLrdlCR,

SlmeksCM,WaneY,GLassRl,JlangLl(2008)Evldc)-ecforz00"ot】ctra▲lSrn)SSIOn

ofgTOUPCrolaVLnlS亡SamOllgChLldre)")1Bclem,BrazlH IVkdV】rol的 1666-】674

)0 GhoshS,VwghescV,SmhalV,KobayashlN,NalkrN(2007日ivlder)cefor

lllterStatC lral鵜mLSSIO】1arKl "1CreaSClnPrCVaknccorbovlneyl]up 13 rotav)zvs

slralnSWLlharmvcLVP7gcl101yPCalT)Ongd】arrh∝】ccahes)nEasternandLVoJthem

staleSOflndJaEpldem10Ll山ccl1351324-1330

日 GorzlgJLaM,GreenK,NIShlbwaK,ranlguChlK,)O)1eSA,K叩 】kJanAZ,

Chan∝ kRM(1988)SequcrKCOftheFourthge)1COrhumanrotav- se§recovered

rTOmaSymPIOltulLCOrSymPIOmatlCMlreCtl0)1SJVlrOL622978-29朗

12 EleLmaZ)EIM,McLhnaLdSIVl,E3arroM,raraFh)reWa)aZF,lhr-Masenr,PatlOnJl

(2008)GTOL･PAhumiulrOlAvLrUSgt:Yl{)m･CSeV･dLLr)CCthatgt;nt;COnSLCL)Z･tlOnSa,e

lllnuenCCdbyvlr;llprolt=lnlntt=raCt10】1SIVlrO)82日】06･llH6

]3 ll山 J.ManSClll7A,PatronJT(1993)Ct)mparat.､t=Ar)alys･ゝortherotav･rllSNS53

20



gc11ccOnSt=rVat10nOfbasICュndcyStLLne･nCllrag)0】1SlZllllt=PrOtt=】rHLndTnSSlble

stcnl-l00pstTtJCturCSLlH)1CR･YrA VlrOLogyI96372-378

)4 JLanSEJ,GenlSChJEt, rsullem llsulI,Sa汀U,G一assRl(1999)SquenceanalyslSOr

止egcrleel)COdu)sVP40labovlnCyOtJPCrotavlZVStT)OkctJlarcvlderh･efora

newP Ser"1yPCVLrUS Gerk:Sl985-B8

15 JLanSS,JLS,raJlgQ,CtJIX,Yangli,Ranli,Gao～(2008)M okcuhr

charactcnzal101)OranOVCladuJtdlarrho亡arOtaVlnJSStra))1JL9lSOhtedlnChlnaal】d

ltSSly)lrLCanCCforthecvoLullOnandorlgmofyotJP llrotaⅥrusesJGenV】roL

892622-2629

)6 KobayaShL〟,AJamlVl,KoJlmaK, MLSCK,】shl)101Vl,SumlA(2003)Gel-0mlC

dLVerSLlyal)dcyoLulLOn O rrOlaVlruSCSA一l0VCm CWIllKobayash)汁(ed)GenonllC

dL､crSLty alld rrLOLt=tuLar t叩ldcmlOIogy ()rrot且VlnlSt=TS ResezlTCll Slgn叩 l,



cvolutLOuく〉LgroL･PElhurrLZLnr(〉laVlruSt=SlnKl加 y恥h･ド(ed)Gt=1.0.71･C d･､crsILy

andny}kCUJarepldemJOLoSyOlrolaVlrUSCSResJearl･hSlsnrx)st,rrlVandrum,ll-dJa,

9l-】04

)8 KobayaShl,〟,Nalk rN,KusuharaY,KTlSh)1a)1r,SenA,13hatlaCharyaSK,

ranLSuChLK,AlamMM,UrasJ)War,UraSaWaS(200】)SequerK eanaLys)sorgel-eS

cncodLllSSmCtumlandnonstTUCllLralprolelnSOfahumangrouplirotav)rug

det∝tedu)Cakul叫 1】KILaJNedVlrOL645B3-588

)9 Kol1nlaK,rm18UChlK,Kobayashlド(1996)Sr-leS-SPCtlr)Ca▲-dlnterSpeCleS

relatedl)eSSOrNSP】sequcnccslnhllma)1,PO】℃lne,boy))le,rt;l】)le,andequlne

20 L8urtOnJA,Zcl)gCQ,Mukh叩CCSK,Cohen),EstesINK,PrasadllV(1997)

ThreかdLtllt=llSIOnAIstructur･aLzLnaLyslSi)rrCCt)TT1blrはr)IrOt且VIZLuS･1lkepzlTllCles"lLh

l･lt且Cl且ndamLnO･terTrLLml･JclcledVP2,TnPl･CA(.I)TlゝrOTlht･打cl.･1eCtllrt=OrtheV】'2

C叩 lゝdkLycrJVlrOL7L735i･7360



2lMi.C1<o" ER(1995)GroupEiaridC rolav･znSt=S Ln ]lk椀,MJ, STTl.IllPT),

RavdJnJl,Greenkrg)lli,G u亡rranlRL(eds)】nrectlO)1SOflbcSaStTOlnteStlna)tract

Ravel)r'rt=SSLtd,NcwYork, 983-1008

22MatthL)I)SSCnSJ,ClarlcllVl,Etclma)1L:,Arl)s1,D亡Ibekcr,lVlcI九"aldSM,Palomtx)

EIA,llUTrLZa-GomaralVl,MacsP,PaltOnJr,Rahma)1M,Va)1RanstM (2008)ru)L

SCnOm C-basedcLassLfJCalJOnOfrolaVlmSCSrC､ea)～ acom m onorlg)nbet､Ieen

humantva-lJkcandporclllCrOla､IruSStramSa)1dhumaJlI)～-L-L)kcal】dbov】ne

23 McL)onaldSM,Pal1011Jr(2008)M olectJhrcharaCtenZatlOJ-OfasubsrotJP

specLrLCLlyaSSOClaled wlt)1the rolavlruSMlnerCapSldprotelnVP2 JVlrO)

822752-2764

24 Mcr)o･1aJdSM,AguayoD,GonxAIcx･N･loFI),PaltOr日T(2009)Shded且od

grouF>q)t=,CLflC rt=仙 resOfthe rotav･rusRNA 】淵】ymeT7･光 rt=Ve且1〆)1t=1.t･AI

deternlnal11SOr酢 m=rCiLSSOrlTrLenlreSlnCt10】1)V】rol836)35･6148

23



25 NagashL机lS,Kく加 y且shlN,lsl.･noM,AhTnMM,Å11medMU.Pz･ulSK,Gz".esh】〕,

ChawLa-SarkarlVl,K∫lShl1an r,lTtralk rN,tva)1gYll(2008)1Vhok SenOm】c

charactcnzal101)OrahunlallrOlaVlnJSStra))1u2)9be)ongLnStOa)lotelgrouporthe

SenUSRolaVLruSJNedVlrOL802023-2033

26 Prasad13V,Rollu)agCLR,ZengCQ,)aha)1a),LawlOnJA,ChruW,EstesMK(1996)

VISUaLLZalLOn Or Ordered gcr"mJC RNA and 】∝a)lZatlO)10r m▲-SCnPt】Onal

conlPlexcsu)rolavLrUS NaNrC38247L173

27 SaLIOU N,･TtreLM (L湘 T) rt)c neldlbor-JOlnlnS tT)e山od anew methodfor

reconstnLCILngPhylogcnel1ClrCeSIVEo柑lOlEvoH LIO6-125

28 SanekaLar,Kuwamo10Y,AkamatsuS,Sdko)1ITV,OsctoIV,raJ-】StJChlK,NakataS,

EIsleSMK(】996)lsolallOnOlgroup liporclnCrOtaV-Sm CeL)cu)tuJT )C】lr)

29 Sctluna･1nT,Hく)l排IH,0110P,Jol.rN:R (2CO9)Ev･der)CeOr･rueTSTrt･eS

tra恥 nlSSlく〉lland rc恥SOrlTnt=YltaTnOllg avlan gTOtJPA rot且VIZllSt=S V】TOlogy



386334･343

30 ScrcnoMM,GorzlgLLalVl(1994)T)1COul亡TCaPSldprole)nVr'40rmumerotav)n)冒

stralnElbreprcsel)lSalCl1[atlVenewPlyrX:VlroLogy199500150L)

3)ShenS,McKeerA,WingZI),Dessclbcrg亡rU,Llu1)X(1999)Sequencear)aLys】s

and u)､ltTOeXPreSSLOnOrgCnCS6and11ofa)10V))1Cgrouplirotav-slSOlate,

KEJ63 CvldcrN:e foraIlo)1イkrecllVC,C-1emmaL)y tru】caled L<SPLand a

phosphorylal∝lNSP5JGcllVlrOL802077-2085

32 Sl)dgTaSSI)R,)lcrmlgAJ,Ca一叩beLL1,hs)lSJIM,Ilaryeaves]l)(198Ll)

ConlParLSOl)OralyPLCalrolaVlruSeShmcalvcs,plSl亡tS,lambsarKlmanJGET)

VlrOL65909-9】4

33 TSul叩1LtSuH,KilrrLLyATnaM,KawaslllTn且K,KalSudzlK,KollmOLOM,SAlrU,

ShouJ1T,0110d七raT(2005)M olt=tularcll且raCtenJJllOr)Orthenla)OTC叩51dpTOtt=1r)

VP601.tK)VlnegroupBrt)uvLrUSZLnd,lSuse.nSLLrOeP･dt=m･ologyJGeTIVlrOl

862569･2575

25



34 rsLuemLISUEl,lVlorltaL),rabktJll,NIShlnOrlr,lma)K,Sa)fu IL999)】一lrsl

detecILOnOrb､,u)iyourE3rolaVlruSlnJapana)1dsque)IceOrltSVP7geneAICh

35 Vol)derfechlSL,LlrKIsayL)A,El(k】1)I(1994)I)亡1亡Ctl0nOrr叫TX)rClne,al】dtx)V】ne

youp13rolaVLnlS111fccaLspec"ncnsbysoLld-phaseenz叩IC)mmunOaSSay JC)ln

36 ＼VahdaM,Pol)gSUWaltl1aY,ranLgLJChlK(2005)Completenuckot】dcsequencesor

t､､oRNAscyllel)lSOfhumanplcoblrnaVlmSIVlrOHMethodsL26]65-L69



FlgurClegends

rlgIALlgnnenlOrParllAl血 duecdamlnO且Cldst=yluLLrN:t=SOrVP4gent.oryouT)】〕

rotavlrUSeSlhepulalLVClryPSLndeavageslleS(★)arclndlCatedAdotlndleateS all

amlrX}aCldldcnlLCal10L)EJ)76,whlLeadadldenotesagapse)1eratedtoobta)nthebest

aLlgnmCntAtnlnOaCldnuEnbt;那 arcLndlCaledforthelemWstaJ-dnshtmostreslduesor

eachsequerKeA bbrcvlalLOnSEJov(Bovl)1C),1lu(HuLT)a)1)andMu(luumC)

rlgZr'hylogel)etLC treesCOnSlnLCICdfrommJCleot】desquerKeSOrVr'L,Vr'2,VP4,

VP6,NSr')andNSP2gel)eSOIstTalnSL)Zj)76,RUliV226a)1dRUllV282W】ththoseor

othergroupEJrolaVLnlS亡SandnovcLgroupstral)1SB2)9a)1dJL9OnegroupA(tva)a▲-d

oz)egroupC(EJrLStOL)rolzLVlruSSlraJnW亡maLsolrKludedln山 ea)-aLysesrhcrx)sltlOnS

orsualnSL)EJ176,RUljV226alldRUliV282arcI)1d】caled日)1300151raPValuesale

showr)EJar,005subsILl11110nSPでr mJCleolldc AbbrevlallOnS 13oyI13oylrx･),Ilo

(llunlar)),Mu(Muru)e)alldOv(OvLllC)

rlg3 日ydTOPIx}blellyJhydrop)1LLICltyPlolslorLllCdeducedamlnOaC)dsquel-CeSOr

VP4gt;･1COrgrOUPBrolAvln.SSlraLnSDB)76,TI)lRandCAL･lbytheKyle･T)00】･tlle

TnelhodTheVPS'aLldVP5'port10nSOfVP4havebeLLr)denl且rC且tt=d Tht=11ydTOPl11llC

andhydrolThoblCregLOLlゝ,mt=l-1lOrl七dmlhcttJLXl,且rC Sll｡"PT)bydoltt=d且ndso】ldllneS,

resF光CtlVCly Ther喝LO11COnLalnLngtht=puullve(ryPS】TICle且VagcS]1t=ShasLXt=r)



hlghLlghtdbyildouble[1nt=tlorLZOntal班 aIt;,aTTllnl)且CldrhrnL光TS

rlg4ALlgnnenlOrParllAl血 duecd amlnl)且CldsequeTICtISOrVPlgt=ntm rgrouptl

rotavlrUSeSConservedⅧ lLfs,obsm edlnRNA･dcFb_)1d亡)1tRNA poLylleraSCSOr

dllrerentdoubLe-stral)(kd R JVA vlruSCS,arc Shaded AdotlndlcatcsaJlarrm O aC]d

ldcl)[1Cal10L)EJ176AmJ110aCld numbersarclndlcaledforthele爪rrK)StaJ-drlShttTIOSt

reslduesofeachsequel)CC Abbrcvlall0nS liov(Llovmc),llu(Human)al】dMu

(MuTlne)



Fig.1

DB176/Bov

RUBV226/Bov

RUBV282/Bov

Banq373/Hu
CAL-1/Hu

wH-1/Hu

ADRV/Hu

=D=R/Mu

★ ★ ★

MYSWSDVCQQSRVTLRDTEQNSR===YE
.‥A...N.‥

...A...N...

FA.DMN.AN----A.S.N.D

FT.DMN.AN----A.S.N.D

FT.DMN.AN----V.S.K.D

FT.DMN.AN----V.S.K.D

.V.GPCSG-I.=KT.VQGND



Fb.2

I- tVPl)

VVaIHu
BrlstoVHu

RUBV226/Bo
RUBV282/80
08176Itlov

甘 くvp4)

… (NSPlI

BrlStOVHu
J19/Hu
B219JHu

WH.1JHu
ADRV/Hu

8ano373/Hu
CAL･1/Hu
IDtR/Mu
RUBV228/Bo
RUBV282I8o
D8178/t3ov

TJ ⅣP2)

i~㌃ ⅣP6〉

ト訂 (NSP2)



Fig.3

DB176 ViJldOvと9

VP8t Vp5◆

丁 こ...A N .A .... I止 l iL.^ L▲ ∴

町 岬 VV W _V W _'叩 叩

lDIR Wind○V;9

VP8● ーノ VP 5 ●

二 言 ~㌃ :lA .〟 .h l J. 山 ....i...Ll.,A,

押 tVW V叩 W W ' 岬 VWm r

vp 8* CAL-1 vp5. Window:9

山血 . 九日 . .A.A" .皿 ^.J....A,.

rrT ' V W y W rV IV Y YW IW Yu 叩 岬



V
V

O
0
u

V
B
B
H

O
′/
′/
′/

u

B
6
2
3

H

u

u

′/
2
8
7

′/

H

M

6
2
2
3

1

′/

′/

7
V
V
百

一
l

R

1
B
B
n

L

一
工

B
U
U
a

A

H

D

D
R
R
B

C

W

工

=Em VLDVTKQQ=PD=E=THLRVD
V

V

SV E V

SV E V

RV E V

FA コ1D L S



Tabl宅L.Si3EBen･e S Of-boviJlegF叩 BFOhvimはS,tF訊inEanBLl㌍ eBd.inぬepr･esentS触dy.

VimlE)rOtCin L cmJegd) ORF LやugdIoJl 5チ-ICrniltalnl. 3'-LCmliJlalllt,

gen¢ ( zlt.) (lit.110S,l (_letlu¢edaA SCquCll亡e SequellCQ

SCquCIICL'

VPlgeJle 3504 8-34i4 1158 GGCAArAJutG- -TGTAAAAACCC

V酎2題飽e 2糾･9' 9･2$22

VP4酢 ne 2325 19-2J195

[Ⅴ閃≠1

rVPS+)

VP6gellC IJ7-69 33llJ7-08

NSP)即 11¢ 1ユ76

P叩tide11 [43-348)

Pcptide21 [254-1216]

NSP三富eJIC 1OO1 57-959

937 GGAAGTATAT･ -AlAAAAAACeC

l215ド

[536]3

391 GGTATTAA:m- -ACTAÂ AACCC
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