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我々は∴箇性呼吸器感染症に罷った患者からの呼吸分泌物中に存在する新規ポリオーマウイルスの同定について報告する。このウイルス      使用上の注意記載状況・その他参考事項等   は 

、最初は肺炎と診断されたオーストラリアの3歳の子供の鼻咽頭吸引物中に検出された。  
我々は、5．229の塩基対からなるウイルスの全ての遺伝子を配列決定し、その後WUウイルスと名付け、このウイルスがポリオーマウイ  2．重要な基本的注意  

ルス科に特異的な退伝的特徴を有していることを見出した。  （1）本剤の原材料となる献血者の血液について  

研                                  系統樹分析から、この間ウイルスは、既知の全てのポリオーマウイルスとは共なっていることが明白となった。オーストラリアのプt」  は、HBs抗原、抗HCV抗体、抗HlV－1抗体、抗   

究  
特炎的なPCRプライマーを用いてスクリーニングしたところ、WUウイルスを含んだ43の検体が同定された。2つの大陸でこのウイルス  ALT（GPT）値でスクリーニングを実施してい  

報   る。更に、プールした試験血掛こついては、   

出 こコ  肌Ⅴ－1、hBV及びHCVについて核酸増幅検査  

（NAT）を実施し、適合した血敷を本剤の製造に  
の  使用しているが、当該NATの検出限界以下の  

概  
ウイルスが混入している可能悼が常に存在す  

る。本剤は、以上の検査に適合した血姫を原  

要  料として、Collnの低温エタノール分画で得た  

画分から人ハブトグロビンを濾縮・精製した  

製剤であり、ウイルス不精化・除去を目的と  

して、製退工程において60℃、10時間の披状  

加熱処理及び濾過膜処理（ナノフィルトレー  

報告企業の意見  今後の対応   ション）を施しているが、投与に際しては、次  

急十里芋吸謂感染症に罷った患者から新規のポリオーマウイルス（WUウイルス）を同定したとの報告である。なお、     本報告は本剤の安全性に   の点に十分注意すること。  

このウイルスと近似のウイルスの発見報告をBENE200ト014で報告する。  影響を与えないと考える   
ポ1」オーマウイルスは、直径40nmのエンベ一口ープを有しないDNAウイルスである。万一原料血粟にポリオー     ので、特段の措置はとらな   

マウイルスがが混入したとしても、EhlC及びCP＼Jをモデルウイルスとしたウイルスバリデーション試験成績から、     い。   

本剤の製退工程において十分に不活化・除去されると考えている。   
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lnfe⊂tion5  
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Danie＝ニBrennan3，GregoryA・5tor（h4，TheoP・5，oots2，DavidWangl・5．  
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Disease5Laboratory．SirA（bertSakzewskiViru～Resear（h（entre．RoyaI（hi（dTenゝHospねLBrisbane，Queen如nd．＾ustTaJia．3DepartmentofJntema＝Ⅵedi⊂ine．Washington  

UniversityS⊂hoolo†Medi⊂ine，St．Louis．Ntissouri．United5tatesofArneri⊂a．4DepartnentofPediatri⊂S．Washin9tOnUniver5ityS（hooIofMedi⊂ine．5t．しouis，Missouri．United  

StatesofAmeriくa．SDepartmentofPathologyandlmmunology，Wa5hingtonUniversjtyS亡hooIofMedi⊂ine．SしLouis．Mis5OUri，UnitedStatesotArnerka   

We report theidentifi（ation ofa noveJpo（yomavirus presentin respiratoryse（retions from human patients with  
SyrnPtOrnSOfa⊂utereSPiratorytra⊂tinfe⊂tion・TheviruswasinitiaIlydete【tedinanasopharyngeaIaspiratefroma3－  
year－O暮d（hiJdfromAustra［iadiagnosedwithpneunlOnia．ArandornJibrarywasgeneratedfromnudeiくa⊂idsextra⊂ted  
fronthenasopharyngealaspirateandanalyzedbyhigh．throughputDNAsequendng・NIuItipleDNAfragmentswere  
donedthat possessedJimited homoJogyto known polyomavirusei．we sub5equent］y sequen（ed the entire viru5  
genomeof5．229bp，hen（eforthreferredtoasWUvirus，andfoundittohavegenomi⊂features⊂hara（teristi（Ofthe  
famiIy PoJyornaviridae．The genome was predi亡ted to en⊂Ode srnalJT antigen，JargeTantigen，and three亡aPSid  
PrOteins：VPl，VP2，andVP3．Phylogeneti（analysISdear［yrevealedthattheWUviruswasdivergentfroma”known  
POlyomaviruses．5⊂reenlngOf2，135patientswitha（utereSPiratorytra⊂tinfe⊂tionsin8ri5bane，Queens［and，Austra‖a，  
andSt．Louis，Mi5SOuri，UnitedStates，uSingWUvirus－SPe（ifi（P⊂RprimersresuItedinthedete⊂tionof43additional  
SPe⊂imensthat⊂OntainedWUvirus．Thepresen⊂eOfnluItipleinstan（eSOfthevirusintwo⊂Ontinentssuggest5thatthis  
Vjrusisgeographi⊂alJywide5Preadinthehuman popu］ationand raisesthepossibilitythattheWUvirus maybea  
humanpathogen．  

⊂itation：GaynorAM．NissenNID，1〝hileyDM．MadkayfM，LambertS8－etal－（2007）ldentifi⊂atio＝OfanovelpoFyomaviTU5fronpatientswitha（Utere5Pi（atOrγtra（tinfe（tions・  
PLoSPathog】（5）：e朗．doヒ10．1371パ0Urnal．ppat．（氾300朗  

human polyomaviruses have been suggested to utilize a  
respiratory route oflransmis5ion，dete〔tiol－OfBK andJC  
POlyomaviruSnuCJeicacidsintheresplratOIγtraCthasrarely  

beel－rePOrted【11，12】・Infe⊂tion with these two viruSeSis  
predominantly asymptomatic，althoughin the context of  
irnmunosuppression a nulnber of syndromes have been 
C］ear）ylinked to these viruSe5■JC virus causes prima7γ  

l一一ultifocal］eukoel－Cephalopathy，While BK virus has been  

associaLedwitl－aVarietyofrenalandurinar7，traCtdisorders，  
mostimportanlIy tubularllePhritis，Which canlead to  
allograft fbilurein renaJtransplanlreCIPleJ－tS and hel一一Or－  

rhagiccystitisin hernatopoietic stem ceI71ranSP）ant re〔lP卜  

ents r13］．These virtlSeS are beIie、′ed to persislin alatent  

phasepl－1mari】yinthekidneyandcanperiodical）yundergo  

reactivalion．ExcretionofBKandJCvirusesinurinehasbeen  
reportedin up1020％of the generalpoputalio・lr14・15］・   

Editor＝DonaldE・Ganem．Unjve｛～ltyOf〔a■iforniaSanFran（i～くOIUnitedState～Of  
Ameri（a  

Re（eivedFebruary9．2007；A（⊂ePtedMar⊂h19，2007；PubIi5hedMay4・2007  

（opyri9ht：◎2007G∂ynOretal・Thi～i5anOPen－a〔（eSSar－i⊂ledi5tributedunder  
theterm50fthe⊂reative（ornmonsAtTributionLkense，Whi（hpermitsunrestrided  
use．di5tribution．andTePrOdu⊂tioninanymedium，PrOVidedtheori91nalauthor  
and50Ur（e∂re⊂redited＿  

Abbreviation5：bp．ba～ePair；LTAg．l∂巧eTa仙g叩NPA・∩∂SOPhaけngeala5Pi「ate‥  
5TAg，SmatlTantlgen  

●Towhorn〔OrreSPOnden（e～houldbeaddTeS5ed・E－rna‖：davewang（寧boT⊂im・WU5tL  

edu  

May2007lVolumeヨllssue5le64  

Jntrodu（tion  

ViralinfectionsoftheresplratO）γtra〔larereSPOnSib）efor  
Significan＝TlOrtality and morbidity worldwide［1］・Despite  
extensive studiesin the past decades that ha、′eidentibed a  

numberofetio】og】C agentS，incIuding rhinoviruses，COrOna－  

ViruSeS・innuenzaviruses．parainfluenzaviruses，reSPlratOrγ  
SYnCytla）virus，andaderLOviruSeS，aPPrOXimaleIy30％ofa】l  
CaSeS CannOt be auributed to these agents，SuggeStlng that  

additionalrespiratorγPathogensarelike］ytocxist［2】・lnfact，  

Since200】，Six previously undes〔ribed viTl－15e5l－aVe been  
identified by anaI）′SIS Ofdinica】specimens from thehuman  

respiratorYtraCt；りman metapneuImO、′ims［3］，SARScoro－  

naviru5 r4】，COrOnaViruS NL63［5】，COrOnaVirus HKUl【6】，  

humanbocavims【7】，andthere〔ent】ydescribedKIvims【8】・  
Insomeinstances，neWmOlecu）armethodssuchasVIDISCA  

［5】，Pan－ViralDNA mi⊂】一OarrayS r9】，and high throughput  

SequenCing【7，8】haveplayedkeyroIesintheidel－ti6cationor  
theseagen（S・Theadvent（｝fthesenewte〔hnolog）eShasgreat）y  

Stil11uJatedeffortstoidenti年noveJvin－SeSinlheresplratOry  

tract andin olher huma11L disease slateS．   

ViruSeSinlhe fami7y Po】yomaviridae 7）OS5e5S doub】e－  

StrandedDNAgenol一一eSandinfecta、′arietyofavian，rOdent，  

andprirnatespecies・Todale，tWOPOJyon－aViruse5，BKviruS  
andJCvirus，have beeJlunambiguousl）′des〔ribed a5human  

Pathogens－BKandJCvirusesareubiquilouSWOrIdl、ride，and  

inaduJtpopuJation5，SerOPreValencer－alesaPPl、OaCh・ng75％  
and】00％，reSPeCtive】y，have beenl▲q）Orted［10】・＾lthough  

⑳二PしOSP∂tho9enSIw、刷・Plo5Pathogen～▲Org  0595  
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f9）・One384一、Vel】pJa（e Ofdones was sequenced tISing a  

， 

一，  

uIliversal  

anahヮed  

reads，lhere were37poor qua］it），SequenCeS［hat were  

r勺eCted frornfurther ana）ysis，3271－ul一一an SequenCeS，Six  
bacteria］sequences，Sixvira）sequeI－CeS，andeighlSeque一－CeS  
Oful－knownorlglnthatcouJdnotbec】assi鮎d・ThebacteriaJ  
5equenCeS had greaLer than97％ nu⊂】eotideidentity10  
known bacteria】species，incIuding Fhe7nqPhiluJ  
（thl－ee reads），∫叫加〃‘のぴ♪汀爪印拍れ吻α叩ばk肋血〝lかの〟わ一  
柳Ehq血叫PndLey｝oniaqli（ul－pPbliheddata）・Upon  
furtherexamlnation，thesixviralreadswereco】1apsedinto  
threeuJIJque reglOnS，eaCh ofwhichpossessedol一］ylimited  
honlOlogy to known polyomavirus pro【eil－S（SequenCeS  

availabIeinFigureSl）・Tl－ehighest5COringBLASTxhitsfol・  

each ofthese threecontigsl）OSSeSSed35％，50％，alld34％  
amir，O aCididentity toJCviruSSTAg，BKvirus LTAg，and  

SV40VPl，reSpeClively・Altl－elimelheseexperimel－はWere  
Perfbrmed，theKIvirusgenomehadnolyetbeenpubIished・  
Subsequentana］ysis revea］edaminoacididentities of66％，  
65％，and69％toKIv汗u‖br山ethreecolltigs・Fur山emore，  

threeofLheeightpreviouslyun⊂lassi鮎dsequencereadswere  
delenninedtolヽaVebetween58％T84％aminoacididentity  
toKIviruSVPlandVP2proteinsbyBLASTxanalysis・Based  
On the－Jimited sequence hol一一Ology to known viruses，We  
tentalively assigned the nal－－e WU10山e unknown po】y－  
OmaVlruS．  

⊂omp［eteGenomeSequen⊂ingandGenomeAna（y51S   
The complete genome o（WU was sequenced to3×  
COVe柑ge u5ing c】oned 什agmeI－tS Or the、riralgenol－1e  
generatedbyaseriesofPCRp）ilTlerS・Ana7ysisoftheDNA  
SequenCe reVeaIed genon－i⊂features characteristic ofpo］γ－  
01一－aViruse5・First．theWUgenomesizeof5，229basepairs（bp）  

wasquitc⊂OmParab】etothoseorlheprlmatePOlyomavjr・uSeS  
BK（5，153bp），JC（5，130bp），andSV40（5，243bp）・Inaddition，  
theoveral）GCcontentoftheWUgenomewas39％，Whichis  
quitesimilartotheGCcontentofBK（39％），JC（40％），and  
SV40（40％）．The genome organizationil－Cluded an earZy  
reg10nCOdingononestrandfbrSTAgandLTAg・andalate  
regJOnCOdingontheopposjtestrandforthecapsidproteins  
VPl，VP2，and VP3（Figurel）・These two regions were  
SeParated by a regulatory reg10n that con【ained typICaI  
polyomaviruS features・The re訂1latory reglOnCOntainedan  
AT－rich reg10n On theJateside oflhe puta【ive rep】icalion  
Origin・ThreerepeatsoftheconsensuspentanucleotideLTAg  
bindingsiteCACGCwerepresent，aSWaSOneCOPyOrthe  
non－COnSenSuS LTAg binding site TAGGC・WhiJe most  
PO】yomaviruSeSCOntainfourcop】eSOftheconsensus，baboon  
po］yomavjms（SiInian agent】2）is a pl－il一－ate PO）yomaviruS  

that contains onJy tl－ree亡OPleS Or the canonica7binding  
sequenceandonenon－COnSenSuSbindingsiLe［21］・Unusua】  
featuresinthe14TUregulatolγreg101－indudedlhepresence  
oftwopartia】】yover】appingLTAgbindingsitesands】ight！y  
variantspacingbetweenlheLTAgbindingsitesascompared  
toSV40，BK，andJC（FigureS2） 

Intheear）yreg】On，anu－1SPlicedopel－readingframeof194  
aminoacidswasdetectedthatl）OSSib7）TenCOdesfbrtheSTAg・  
As the paradigmin other po】γOmaVilLuSeSis that STAgis  
expressedfro汀一aSP】icedmes5age，a一一a】ysisofpotentia】spIice  
sites reveaJed the presence of a putative spTice donor  
sequenceJuSt Olle nuCleotide5’oftheinitjal）y predicted  

M∂y20071Voh」meヨII～5ue5Ie64  

BesidesJCandBKvirus，aVeryreCentrePOrthasdescribeda  
noveJpoJyomaviruS，KI，dete⊂tedin hulTlan reSPlratOry  
SeCretions and stool【8】・However，the pathogenicity and  
P］－eVa］ence of this、′irus has not yelbeen established・Ill  

addition，inthelate1950s，－100mi11ionpeopleintheUnited  
States，arldmanymoreworldwide，mayhavebeenexposedto  
SV40，aPOIYOmaVir・uSlhatnatura］Iyinfとcts rhesusmorlkeys  
Via contaminated polio、′aCCines，1eading to widespread  
debate abou（WhetherornotSV40iscapab］e ofsustai11ed  
infectionandrepJicationcシcIesinhumansr16】・   
Much of theinterestin po）yomaviruSeS and SV40in  
Particulal・deri、・eSfrom the transform＝一gP】・OPertiescal・ried  

bytheea）－1ytranscrlptlOna］reglOnOftheviralgenome that  
encodes fbr the sl一一a）lT ant）gen（STAg）and andlarge T  
antigen（LTAg）・TantigeniscapabJeofbindingbothp53and  
Rb proteins andinterfering widllheir tumor suppressor  
functions. The early region alone is sufficient to transforrn 
estab】ishedprimaryrodentcel‖ines［17】andinconcertwith  

teJomeraseand7ⅦtranSfonT）SPrimaryhumancells［18】・This  
hasleadtocontroversyoverwhetheranyhul一一antumOrSare  
associatedwithSV40infection［19］．   

We describe theidenl抗cation and characterizalion of a  

noveIpo】yomavirusil－itiaIly delected bY high throughput  
SequenC＝一gOfresplratOlγSeCretionsfromapatienlsufferlng  
acuteresplratOryβise璽eOfunknownetio）ogγ・ThevirusIVaS  

detectedil】theresp）ratO）‾ySeCretionsfrol一一anadditjona143  

Palientsin two conlil－entS，and the compJete genomes or  
mu］tipTeiso】atesweresequen亡ed・  

Results  

Shotgun Sequencing of Respiratory Secretion 
Anasophalγngealaspirate（NPA）froma3Tyear－0IdpatienL  

admiued to the pedialric ward of the RoyalChi］dren’s  

Hospita7in Brisbane、Vilh pr）eu．T）Onia was coHectedin  

O⊂tOber2003・Thepaliel－1hadnootherremarkab】eclil－ical  
L7－aits other thal－the re5plratOl－）lfeatures ofl〕一一eumOnia・  

TestiI－gOfnudeicacidextractedfromlheNPAusingapanel  

Of17PCRassaysfork∫一OWnreSPlratOr†、′iruSe5aSdes⊂ribed  
r20］yie）dednegativeresults．Tota】nucleica〔idfromtheNPA  

WaS random7yan－PI摘ed andc］oned asdescribed previously   

：㊨∴PLo5Pathoge可www・Plo5Pathogen5－Org  0596  
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SPlicea〔CePIOrSite、、－Ouldgel－erateaPredictedpro【einof‾648  

amino acids（Tablel）・The predicled WU virus LTAg  
〔OntainedconselVedfealurescommoneoTantigens，incIud－  
il－g a Dn可domaillin（he N temlinus、、朝一the hjgll）y  
COnSel－Ved hexapepしide motif HPDKCG；the LxCxE motif  

l－eCeS5a17forbil－dil－gRb；aCanOnicalDNAbindingdoITlain；a  
Zi11C fil－ger reglOl－；alld consen7edlltO【ifs CPXXXGKT an（1  

GXXXVNLEinthcATPase－P53bindingdol一一ain【22】・   

Based on compal－ative sequence anajysis of LTAgs，【he  

PO］yomaviruSe5areC】assifiedintotwosub⊂lasses＝aPrll一一ate－  

1jkegroupexel一一p】ifiedbySV40，and a mousepo】yoma－1ike  
groupexempJibedby111urinepo】yomaviruS（22】・Usingthese  
Criteria，the T antlgen Of WU appeared tol110re CloseZY  

resemb）e the mouse po】yoma－1ike c】ass of、′irus tllan the  

Pr”一－ate CJass・First，the mouse po】γOlna－Jike viruSeS have  

il－Sertionsofvalγ1nglengthafterarninoacids66andl130f  
SV40ascomparedtothepr”TlateC】ass・il－theaminotermina］  

domainoftheWUvin】5LTAg，multip】esequencea】ignment  

reyealedthepresenceofLatwovami－10aCidalldaten－arnino  
acidinse一一tioJlatthesetwoloci，reSPeCtivel）T・Furtherl一一Ore，tl－e  

prlmate－1ike class typICaIl）・COntains an extension or the  

Carboxylterminus termed the host range domain thatis  

absentin themousepo］yoma，］ikeclass・IncontrasttoSV40，  

BK，JC，andbaboonpolyoTaViruS，WUviruSdidnotappear  

toencodeacarboxy7termlna】exten5ionげigureS4）・  

In addition to encoding LTAg and STAg，murifle and  

hamslerpo】yomavizTSeS utiIize alternative sp】icing to gel一－  

el．ateanintermediate－Si2・edprotejn refel．redtoasmiddIe T  

antlgen・TheWUvil¶SearJyreg10nWaSSCannedforsplicing  
motifs similarto known murine and hamster polyomaviruS  

SPlice donor and acceptor sequences，but no obvious  

COmbination ofsplicesites was detected that wouldyieJd a  

middleTantlgenSequenCeinthesizerangeofk－101nl．Tliddle  

T anligens・In addition，SV40，JC，BK，and baboollPOly－  

OmaViru5 alJencode a fourlhIate protein【ermed tlle  
agnoprotein・There was no open reading fran－e PreSentil－  

WU with any detectable homologγLO the known agnopro－  

teins・Thus，Our SequenCe anaJysIS5ugge5tS that neither  

middleTal－tlgel－nOragnOPrOteinareencodedbyWUviruS・  
altl－Oughilis possible that the sequen⊂eS have diverged  

beyondourab‖itytorecognizetheapproprlate5P）icesitesor  

PrOteil－prOducts・  

PhyIogeneti⊂AnalysI5   
Multip】e sequcnce align】nentS Of the p】一edicted STAg，  
LTAg，VPl，andVP20Penreadingfra一一一eSreVealedthalWU  

Fjgurel・5（hemati⊂OfWUVirusGenomeOr9anization  

Ori．0riginofrepli⊂ation．  
doi：10．1371月0Urnal．ppat．0030064．gOO1   

5tOPCOdon・SpIiclngtOadownstreamputa（ivespIiceaccept－  

OrSitewou］dexciseanintronof70nucleotide5andgenerate  
aslightly）argerSTAgof217aminoacids（FigureS3）・WhiJe  
thepre⊂isecarboxylte＝ninusoftheWU STAghas noLyet  
been exper’imentallyverified，SequenCeanalysISreVealed the  

PreSen⊂eOfahighlyconservedcysteine－richmotif，CX5CX7一  

出CXCX≦CX2ト22CSCX2CX3WF，thatwaspresentjnbothoftl－e  

PredictedisofomsofWUSTAg・Thismotif．whichispre5ent  

in aJ］STAgs，WaS Perfe（‥tly conservedin WUviruS With the  

exceptlOllOftheinitiaJ・＝ySteineresidue・  

Ina】】polγOmaViruSeS，theinitial～80aminoacidsoftheN－  

terl一一inusoftheSTAgand LTAgareidentic2L）；the LTAgis  

generated by a】ternativc spli〔ing ofthe ear）y mRNA tran－  

SCrlPt・In WU、′irus，a COnSerVed sp）i〔e donor site was  

ideI－Li鮎dimlnediate）yafteraminoacid840rtheearlyopen  

readingframe・Thepositionofthesp］icesiLei5Similartothat  

foundir）SV40，BK，andJCvirus，Which oc（urafteramino  

acids82，81，and81，rC｝SPeCtively・Splicing to a conserved  

TabJel・HomologyofPredi（tedWUProteins  

Gene  PredidedSiヱe（aa）  ％AminoAくidIdentjりato：  
人
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■（∂t（ulatedu～ingBio〔dit・  

りheun叩ll任dわrmw∂iU～edto（8血t∂te％identity．  
（MuPy．murine匹）lyomavtr＝S・  

doj：10．1371月ournal．ppaし00300641001  
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0．1aminoadd  
SUbstitutions  

0．1aminoadd  
SUbslitulions  

0．1aminoacid  
SUbstitutions  

Fi9ureLPhylogeneti⊂AnaJysisofWUⅥru5  
ArninoaddJbasedphylogenetktreesweregeneratedusin9theneighborjoiningmethodwithl，000bootstrapreplkate5．5ignifkantbootstrapvaJues  
are5hown・AI5TAg；8＝JAg；⊂＝／Pl；D＝／P2．  
doi：10・1371〃ournalやP8t．00300糾．gOO2  

ViruSWaSClearJyanovelviruSthalismostcloselyreJatedtoKI  
Virus（Figure2）・Neighborjoining analysis suggested that  
these two viruses appear to for・m a neW Subclass of  

polyomavimses・In t垣early reg－On and VP）protein，the  
WU／KIbranchwasmostcJoseIyreIatedtotheknownp）1mate  
po】yol11aViruSeS BK，SV40，JC，and babool－POlyomaviruS  

げigure2A－2C）－Finally，theVP20Penreadingframewasso  
djvergent thatits evoIutionarγrelationship to otherpoly－  
OmaVirusesasidefrom KIcou）dnotbe re］iabJyestab】ished  
（Figul●e2D）・AnaIysisoftheVrP3a・一一jnoacidsequence，Which  

iscomp】etelycontainedwithinVP2，gaVeSimi］arresultsas  
VP2（unpubJisheddata）．  

that the pr・1merS did no【CrOSS reaCt With either of these  
genomes（unpub］isheddata）・Positivesintheinitialscreenfol‾  
WUviruSWere SequenCedand（hen ftll－therconfirmedbya  
SeCOndPCRreactionuslngPr・lmerStargelingthe31endofthe  
WUviruSLTAgcodingsequence－Al143positivesal一一P】esin  
theinitia］screen were con盲rmed using thesecond pairof  

PCRprimers・Asubsetofsamplestha【teStednegativeil‥he  
initia7screen was also tested with the second PCR prlrner  

PaZr，andnoneofthosesampJeswerepositive・  

Brisbane′Queens［and，Au5traJia，⊂ohort  
In orderto assess the preva】ence o［WU polyollヽaVirus，a  

COhort ofl，245rLeSPlratOry SPeCi－r）enS CO】Jecledin2003in  
Brisbanewasexamined・Thirty－SeVenOutOrthel，245（3・0％）  
Sa－nP）es testedwere positivefor the、′irus（Table2）・In this  

COhorl，Palients that tested positivel．angedi・一age frol一一4  
n－Onthsto53years．Thevastmqjorityofthepatients（33／37）  
Were age3and under・In12patiel－tS WiLh c】ear’C】inicaJ  

evidenceofrespll－atOr）・traCtinfeclion，WUwasthesoJeviruS  

delected・Striking7y，in250f－the37positivesamp）es，OneOr  

8  May20071VoIume3J15SUe5fe64  

Prevalen⊂e OfWU   

PCRprlmerSWeredesigned10SPeCほcaJJyamp明・WU．The  
initialscreenusedprimerstarget】ngtheVP2reglOn，Which  
POSSe5SedJesslhan20％aminoacidhol一一OlogγtOJCandBK  
Vi一℃StOminimizethepossibi】it）・Ofcross reacllVltyWilhtl－e  

known human po）yomaviruSeS・Ernpirica】test】ng Of the  

Prime一’SOnSamPlesknown10⊂On（ainBKandJCconfh－med  
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TabJe2．Patient5Positivefo（WUVirus  

SモX  SampleType  ⊂＝niくaIFinding5  1D  Age（Year≦）  Viral⊂0－lnfe（tion  

WU  

S1  

52  

S3  

S4  

SS  

i6  

81  

82  

83  

84  

B5  

86  

87  

88  

89  

810  

811  

812  

813  

B14  

815  

816  

8】7  

818  

819  

820  

821  

B22  

82】  

824  

8二Z5  

B26  

B27  

828  

829  

B30  

8う1  

8ヨ2  
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B34  
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836  

837  
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PneunlOnia  

Unexplainedrespiratoryfailure．venlilated  

Neurobは武Oma  

URTt  

Feb州erespねto「yin【e⊂tionwithpat（hyp山monaryinfiltrate5  

URTl  

tn仙亡nヱa一触e州ne15．－ea（tiveairwaysdi～e∂ie．Pregnant  

LRTLWegner9ran山omato5is  

8roれdliol姓k  

川帆Kaposis∂r（Oma  

LRT暮，qSti（石brosis  

LRTl，PO5tbnemarrowtran5Plant  

G∂5trOenteバtii  

8ron（hi01iti～  

8ron⊂hio】jtis  

LRTl．febrileneutropaenia，ALし  

URTt．ga；trOenteriti；  

Pneumonia  

URTI  

LRTl．⊂erebraIpal5y  

Um  

URT1  

8ronくhiolitis  

8ron⊂hioliti～  

LRTI  

URTl．gastroenteriti5  

URTI  
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URTI  
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URT†．ねb川e⊂0∩∨UIsion  
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URT】  
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8ron（hiolitjs  
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しRTt．m，Ventilated  
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Herpes simplex 
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■original亡aSe＿  

ALL3⊂UtelymphobJas（i（leukemia；βALbron（hoalveolar霊avage；BW．bron（hialwashings：ETT．endotra（healtubeinp暮a⊂e；LRTいowerrespiratoTytraCtinfe（tion：NPS．naiOPh∂ryngeal  
5W∂b：URれupperre5Pわtorytr∂djn【∝tion．  
doヒ10．1371月OumaI．ppれ0030084．tO（12  

moreadditiona】resp】ratOryViruseswerea】sodele〔ted・The  

most common co－jnfections wereヽ、′ith rIlinovirus（15ca5eS）  

and human bocavirus（ten cases）．Furtl】enTlOre．in one  

SamPJe，a tOtaloffour viruSe5（WU，l）OCaVirus，rhino、′iruS，  

and adenovirus）were detected，andin six othersa－TIPles，a  

totalofthreeviruSeSヽVeredetected（Table2）＿   

5t．Louis，Mis50uri．United5tates，⊂ohorts  

lnaddition，WeeXaminedtwocol－Ol－tSOf】）atientsfl－Olr．SL  

Louis，Missouri，UnitedStates・InonesetofupperresplratOry  

5PeCimensco】）ectedir12006，fiveoutof4】0、、′erePOSiLi、′efo一－  

WUviruSintI－ePCRassaγ・Inaddition，480h一・OnChoa】veo】ar  

IavagesampJesfrompalienlS（・ⅥOStlyadu）t3）、、′itl－Se、′ereaCute  

resplratOry川nessIVe一‾e teSled，yieldingone positive－Orthe  

POSitivesampIes，aI］six were co－jnrecte（lwith othe‥′iruses  

廟二PLoSP∂thogensIww・Plospathogen5・Org  0 

汀ab］e2）・The age rangeo［thepositivecasesvariedfl－Om4  

日nOntl15tO51years・   

Str∂in Vari∂nt5   

Toa5SeS5thesequenceva7iation within differentisolates，  
Wぐana）yzed the250－t）P reglOn enCOmPaSSed by theinitial  
SCreeningprimersfbral143cases（Figtlre3）・Se、′eraldivergent  

S｛rains were detected，including one sarrlPle that had盲ve  
lT＝」tations（2％）withil＝his region・In another〔aSe，a12－bp  

deIetion、VaS Observed．The fact tl－atlTlanyisolates were  

idcnticalinsequencewasnotsurprlS】1－g，glVenthereIati、・ely  
Shortlength ortheampIi〔Onand thedoublerstrandedDNA  

nature ofL Lhe genome・Tn addition，、、・e SequenCed the  

COl一－P】ete genome of fi、・e additionalisolalCS fLrom five  

i一一（1eI〕endent patients・Unfortunately，effort5tO〔OITIPletely  

M∂y2007】Vo山me〕lls5Ue5】e64  599  
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COhort，nOneOrtl－e226uril－eSamPIesleStedwerepositivetbr  
WU、，ims・  ヂ   

Dis⊂uSSion  

Weusedal】ig）ltllrOughputsequenc］ngStl、ategytosearch  
for nove）agents that were））1・eSentin resp”・atO）7・tract  

i】一fectionsofunknow）－etio）ogY・Tl－efocl）SOfthissLudywa5  
0nindividualc］inicaTspecimens山atsti7）Iackedadiagnosis  
afLerarlaIysiswithanexteIISivepa一一elofdiagnosticassaysfor  
kl10WnreSPlratOryViruses・Inonesuchpatiel－1sampJe，nOVel  
SequenCeSWi（hJimitedhomo）ogyto known po）yomaviruSeS  
Were detected・Comp］ete genome sequenc］ngand phyloge－  
netic analysis revea］ed that tl－e neW Vi．¶S⊂】earJ）・had（he  

genomic orgaIlizatio）一 tyPICalof polyoma、証uses but was  

divergen（frol－1a］Jpreviously described polyol－1aViruSeS・In  

keeping with thelwo－Jetler virus nalTleS fbr human po］）・－  

011】aVimse＄，WeI－aVena11－edthisnovelpoIyo】naVimsWUvims  

【25，26】・OveraJl，thepredicted arr）inoacidseqllenCeSOfWU  

Virus proteins were mostsimilarto the new）yde5Cribed KI  

Virus rrablel）・Ol】tSide ofKl，WUsharedonly－15％－49％  

identitytoilsclosestreIatjvesrrablel）・   

Detai］edanalysisofthevira7DNAsequenceandgenomic  
Organization con缶rmed the nove］tyofWUviruS・At a71Ioci，  

WU virus was most siJ一－iJar to KIvirus，but the degree or  
diver冨en⊂e between WU and KIwas greater than the  
divergencebetween SV40and BK，indicatinglhatWU and  

KIare clearly distinct viruSeS（Figure 2）・Based on the  

phy】ogenetjc ana】ysIS，jt appeaz－S that WU and KIde舌ne a  
noveJbranch within Lhe Polyomaviridae fami］y（Figure2）・  

Relative tolhe eslablished po）yomaviruses，SOmC analyses  
SuggeSted that the WUIKlbranchmight be more dose）y  

relatedtotheprllTlalepolyol－一aViruSeS，Whi】eotherfeaturesof  
theWUgenomesuggestedthatitmight bel一一Ore＄imiIarto  
muril－ePOlyomavirus・Forexample，neighbor二joinil－gphylo－  

genetic analys・S SuggeSted that the predicted STAg，LTAg，  
andVPlopenreadingframesofbothKIandWUwel・emOSt  
⊂loselyre）atedtoSV40，JC．BK，andbaboonpolyomaヽ′i「uses・  

Ana］ysis oflheVP2ⅣP3reglOn WaS mOreequlVOCaI，aS the  
PrOteinswerelOOdivergent10re）iab］）・aSSeSS・Theapparent  

absenceoftheC－1e11niIla】“hostrange’’domainintheLTAg  

andtheagnoproleinopenreadingfl－ame，bothorwhichare  

presenlintheknownprlmatePO）yomaviruSeS，SuggeStedthat  

WUvirtLSWaSmOr’eSimi7artomurinepo）yomaviruSthanthe  
Prlmate POJyomaviruSeS bγthese criteria・Whi］e the evolu－  
tionaryhistolγOfthisviruSis notc）earatlhemoment，the  
to【aJilyOfLtheanaIys）SindicatesthalWUisclear7yaunlque  
V】mS．   

We detected WUin 37 0ut Ofl，245（3・0％）patient  

SPCCimensin Brisbane（ex〔ludingtheol‾igina】case）andin  
Sixoutof890（0．7％）patientspecimel－SteSledinSt・Louis・As  
thepositivespecimenswerealJco77ectedfrom2003thl・Ough  
2006，ilappears that WUis占urrel叫・Circulat川g，alldits  
PreSenCeinbothNorthAnlericaandAustraIiasuggeststhat  
the virusis geographical暮y widespreadin the hul一一an  
POPu）ation・The age rangeofpatients that tested positive  
for WU virtlS SPanl－ed frol一一4months to53、years・The  
mqjorit）I（86％）ofthecaseswerefbundil－Chi】dren3yearsof  
age aI－d under・Ofthe fbur posilive spe〔imens rro汀一adu】t  
Pa【ienls（Sl．S6，Bl，and B3in Table2），three clear7yIlad  
a）leredimrnuneslatuS・OnepatientwasHIV－POSilive，OneWaS  

immunosuppres5eddue to treatment forWegenergrallu】0－  

0  M∂y2007IVo】ume〕1155Ue5】e64  

Figure3．5trainVariationofWUvirus  

A250－bpfra9rnentOfthe VP2genewasaIigned using OustaJX．WU  
indkates the ong．nat⊂aSe．and stTain de5ignations⊂Or（eSPOnd to  
Patientsasl如edjnTabIe2．  
doi：10・1371月Ourna】．pp∂t．0030064．gOO3   

SequenCethetwomostdivergentisoJates（basedonthe250－  
bpsequer）Ce，B2andB3）havebeenunsuccessfuJtpresumabl†  

due toIow vira】titersin these sampIes・AIJsix colnPJete  

genomeswere5，229bpin5ize，andovera】1，therewasbetween  

O・08％andO・23％sequencevariationfromsampletosample，  
WelJabove that expected from Taq PCR，ru】ing out the  

POSSibi）itylhaltheaddiliona】positiveswereartifactsofPCR  

COntamination・Moreover，the m勾Orlty Of the obseT－Ved  

mutationsweresynonymoussubstitutionsorin non－COding  

reg）OnS，lendingfurthersupporlto（heargumentthatthese  

Were authentic strain variants・tForJC viruS，the reported  

intz－alyPe SequenCe Variationis of a sirnilar magnitude，  

rangjngbetweenO・1％andO．5％［23］．  

Screening of Urine 
BecauseBKandJCviruSarefrequen（）），eXCretedinurine，  
WeeXaminedurinesampJesfrompatientcohortsinbothSt・  
LouisandBrisbaneforthepresenceofWUvjrusbyPCRIn  
theSt・Louiscohorl，urinesamplesfrom200adu】tpatients  

Participat）11ginastudyofpo7yomavirusinfectionsinkidney  

transp］ant）．eCipients were tested［24】－For most patients，  
SamP】esweretestedatthreetil一一epOlntS：pr10rtOtranSPlant，  

1moposttransp）ant，and4mopos（transplant，a】thoughfoT  

SOmePatientsthepre－tranSI〕】antspecimenwasnola、′aiJable・  

Zeroout of5qlsamp］es tested were positive fbrthe WU  
POlγOrnaVjrus・Asa contro】，uSlng Pre、′iousI）・Validated B  
PrlmerS，WeWereab7etoamplif）・BKvi111Sinasubsetofthese  

Urine5amPIes，COnhrming theintegr町Of the specimens  

lheInSeI、′eS（ul－Pub】isheddata）・Simi）arJ），，fro－n the Brisbane  

三⑳二PLoSPathogensIwww・PrOSPatho9enS・Org  060  
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Of－〔0－il－fection thanl）l・eViously described forother viruses  

fbul－dintl－ereSPll－atOr）・tra亡い、・ithco－infectionratesashigh  

as50％rel）Orted［28，29〕・In addition，ヂLh，e Of six sal－一Ples  

POSitive for KIvi111Sl、・ere repOrted to be co－infected、Vith  

Other known respiratoり′ViruSeS［S］・Asdelection methods  
inヽPl－OVein sensitiヽ▼1ty al－d more comprehensive effbrts are  

l11ade to exa］11ine the（li、・erS）ty Of、・iruSe5 foundin tlle  

resp】ratOrytraCt，agreateraPPreCiationforthel・atesofLduaZ  
Or・l一一ulti－infectjonisgraduallyelnerg”lg・Forexamp】e，thellSe  

Ofextensivepal－e］sofPCRassaysinthisstudyrevealedthat  
One Of the positive specimens was quadruPlyinfected；  
adenovirus，rhinoviruS，and bocavirus and WU virusヽヾere  

a11present・Furtheril－VeStlgationsthataimtosystematica17y  
de山一ethe5PeCtrumOrViruSeSPreSentintheresp］ratOrγtraCl  
are clear］y warranted50 that the possibIe roles that co－  

il－fectionsmayplayindiseasepathogene5iscanbeexp］ored・   

Extreme））・）一igl－SequenCe divergencewasobservedin the  
capsidproteinsVPlandVP2▲ofWUvir・uS and KIviruS aS  
COmPared10（he other known po】yomaviruSeS・This diver－  

gel－Cemayreflectadifferent“lifesty］e”fortheWU／KIbranch  

as compared to knowl－POlyomaviruses・Our data demoll－  

Stratil－gthepre5enCeOfWtJinresplratOrySeCretionsandits  

absencein ul●ine samples suggest that the mode of trans－  

1一－issionorthesitesofpersistenceofWUmaybedistin〔tfrom  

the other human polyomaviruSeS・Assuch，the structure of  

Lhevirion muslbeoptlmizedto enab）e the viruS tO SurVive  

dramaticaJly distinct physio）oglCa】and e11Vironmenta】con－  

dltions・Thisl一一ay Partial】y expJain the observed sequence  
divergenceinthecapsidproteins・   

Another question raised by this study relates to the  

POtentia］antlgeniccrossreactivltyOftheWUcapsidproteins・  
Intermsofestablishingtheseropreva）enceofWUitselfand  

determil－ing whether seroconversion ac⊂OmPanies a（ute  

inftction With WU．it wi】lbe essentia）10 COnductlhese  

Studieswithconsiderationforpoten（ia】crossreactrvlty10KI，  

BK，JC，andSV40antibodies・Inaddition，itista）1La】izjng10  

SPe〔ulatewhetherserumantibodiestoWUhavethepoten【ial  
to cro5S reaCt tO SV40－der－ived antlgenS，andifso，WJlether  

theymayatleastpartial】yaccountforsomeofthestudiestl－at  
report tl－e PreSenCe Of SV40 antibodie5in the humal－  

POl）ulationthatistooyoungtoha、・eSufftredexposurefrom  

〔Ontaminatedpoliovac〔ination［30－32】・  

In con⊂1usion，We haveidentified a）ld comp7etelY Se－  

quenced the genol一一e Of a novelpolyomavirus・This virus  
appears to be geographically widespread in the human 
POPu］ationasevidencedbytl－edetectionof44distincIca5eS  

intwocontinents－Basedonprelil－一inarYanalysis，WUandKI  

Virussharesomestriking】ysirniIarproperties，in〔1udingtheir  
co】nP）ementofgenes，Phylogeneticrelationship，andphysicaJ  
Sitesof．detectioninthehulTlanbody・Thesedatasuggestthat  

WU＼′irus and KIvirus deLiIle a nOVe）branchlヽrithin the  

PolγOnlaViridae family、、′ith unexplored bjolog†and patho－  

genic）t）・・Anotherirnplication of these result5is tl－a【the  

divers】t）′OfvirtlSe5in this family may be fhr greater than  

〔urrent】yrealized－Furtherexperimentatio】一isl－OWunder、Vay  

10 determine the relative patl－Ogenic－ty Of WU virusin  
l－uma一－5andto understand the一一一OlecularpropeTtiesorthe  
、′irus■ Sin〔e the T antzgen of WUis predicted to have  
tral－Sformingpropertiesbyana】og）′tOOLhe）・po】yomavirusT  
antlgenS，0Ⅰ一e queS（jon currenlJ）′underinvestlgationis  
、Vhell－el－a5ubset orl－un－anlしImOl－Sl－1ay be associated、Vi止  

1へ7し丁．  
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matosis，alldonewaspregnaI－t・Thefburt］一adultpatiellt（Sl），  
whi】e not obviouslyil－一1一一unOSuPpreSSed．a］so suffered from  

Jivercirrhosis，hyperLten：Sion，type2diabetes，andco－il－fe〔tion  
、、・ithherpes5implex、′irus，andrequiredmechanica】ventiJa－  
tion・Il－additioIl，thereweret、ヾ00therpositivepatientso）der  

than3years ofage：a6－year－Old chi】d、ヾho hadpreviously  

beellabone111arrOWtra［lSP）antrecipiel－t（Table2，B27）anda  
6－year－01dchilddiagno5edⅥrithacute）ymPhob］aslicleukemia  
汀able2，B9）・．Whilepreliminalγ，theagedistributionofthe  

positivecasesin this s〔udy combil－ed with the estabJished  
paradigmsforBKandJCviruSSuggeStalTlOde）wllereaCute  
infectionwithWU・Virusmayoccurre］ativelγear）yinlifeand  

resultin a）atentinfec（ion・】mmunosuppression or other  
insu］ts such as vira）inf七ction cou）d thenlead to reactivation  

ofWトU vil－uSin oldel－iltdiヽ▼iduals．   

Thepatiel－tS、Vho）′1eldedpositivespecimensstlf托redfrom  

awiderangeofresplratOry5yndromes，il－Cludingbronchio一  
】itis，亡rOup，andpneumoniaaswel】asotherclinica）Tnaladies  

汀able2）・Detec【ionofWUvir’uSSequenCeSintlle声ePatientsis  

mereIyLhebrststepInaSSeSSlngthepotentialetiologlCrOIcof  
WU virusin acute resI）lratOrY traCt disease・Itis not yet  

known whetherWUisinLectiousorwhetheritiscapabZeof  
replicationil－tl－ere5Plra・tOrγtraCl・O11ePOSSibi】ityis（hatWU  

is notinvoIved at al］in resplratOry disease，but ratheri5  

SimpJy transmit（ed by the respiratolγrOllte・The human  

POlyomaviruSeSBKandJCarehypothesizedtobetransmitted  

bytherespll「atO17rOutebeforetakingupresidenc）TPrlmari】y  
inthekidneys・LatencyinthekidneysofBKandJCisbe］ieved  
to bethereasollthatbot】1Vi11】SeS areeXCretedintheurineof  

upto20％ofasymptomaticindividua】s［14，15］・Inthisstudy，  

usn－gthesamePCRassaysthatwereeffectivei－1Z．eSPlratOlつ′  

secretions，We did not detect WUin any ofthe727urine  
SamPleswelested・ThelackofdetectionofWUvirusinthe  
urine may reflect sensil－ivltyissues，a biasil－1he cohorts  

te5ted，OrSirr）PlythatWUisun］ikeBKand］Cviru5eSandis  

notse⊂retedin the urine・Asimilartissue proh］eto thatof  

VtTUvi111Shasbeen repo】－tedininitialstudiesofKIviruS［8］・  

Futur－eeXPerimentswill・aimtodeterminethetissuetropISm  

OfWUandwhetherall）′tissuereser・VOirsforWUviruSeXist・  

Inlheliterature，thereisoneanima】polyomavinlSthathas  

been found extensivelyinlung tissue・Infection ofsuck】ing  

mice with the mou5e Pneul】10trOPic po］yomavirus（MPPV）  

⊂auSeSinterstitia】pneumonia and sigl一ほcant mortaJity・  

MPPValsodiffcrsfron－Otherpo】γOmaVirusesinthatbesides  

thekidl－eyS，itcana】50bedetectedinthelungs，Jiver，SPleen，  

andbloodofsilCk）ingmi（・e【27】．Thus，thereispre〔edencefor  
ananima】po］yo血aviruS・＝auS）ngreSPlratOrγdisease，SuggeSt－  

jngatJeast the pos5ibility that WUvirus〔Ou】d be sirni7alLI）′  

Palhogenicinhuma11S・   

OnestrikingobserYationfromthesestudiesistherelativeIy  

high rrequenc）′Of co－infecLion detectedil＝he resplratOry  

secrelions二72％overalJ（100％inlhe St．Louis cohort and  

68％iIlthe Bl－isbane（Ohort）・Although more extensi、′e  
Studies are necessalγ tO COnfirnlthe generality oflhis  

ObservaLion，tIlis raises severalintrlg111ng nOn－rnutua11y  

exclusive possibi］ities to consider：l）WUlna）lbe an  

OPPOrlunisticpathoge11；2）WUinfection maypredispo5eOr  
fa〔ilitate secondalγinfe（tion b）′Other respzratory vi111SeS；  

and3）WUma）7beapaTtOhheendogenousviraJf70rathatis  
rea（tivated byinflammation or some other aspecL Ofvira】  

inf．ecLion・Recent studie5 0r the prevaJence of the nel、r】）・  

identifiedhulT）anbocavimshavea】so reportedhigherle、′els  

：㊧∴PLoSPathogensfwwwpJo5Pathogens・Org  0601  
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Oc30s；40Oc30s；500C30s；720C60s・Theprll－1er－B－aJ一一PIi鮎d  

ニミ諾意ご芸よ慧t霊霊。慧）霊慧豊恕℃L霊霊ニ：三  
werepickedinto384－、Vel）pla（eS・DN＾waspl■ritiedbymagne（icbead  
isolatioヮandseqLLenCedusingstal－dar（）BigDr＝erminator（、且1）  
SeqlLen⊂＝－gChemistry・Reactionproductsweree［hanoIpre叩11aLed，  
resl15P亡－1dedin25山or、Vaten an（lloaded on【0【he ABI3730xI  
SequellCer・   

Allalygi50f5holgun5equenCeS・Sequenceswereasse5SedR）l・qLlali【）・  
usingPhred（34j，andreads（ha【COntailled】essthan50亡Ontigt10uS  
ba5eS“・川1a SCOre Or Phred 200r gI■eater Were一・可e⊂led．me  

1 

し 

Compl亡teg印OmeamPI追∞tio－1andsequenci皿g・Tt－亡Wgenom亡  
d亡ri、・亡drromll－eindexcase、、・aSS亡qllel－Cedto3×co、′e－ⅥgellS－ngSix  
unlquePalrSOfPCRprinlerSLbrtheal一一P】ifkatiorl・Amp］icons、Vere  
CIoned jnto pCR4・O and sequen（ed using standard sequencing  
（eChnoIogy・＾＝prlmerSllSedfbramp捕cationandsequen（ing are  
listed in Table S1 and their posirions depicted in rigure S5. 
＾ddi【ional⊂OmPletegenomesw亡reSequenCedtoatIeast2×coverage  
uslnglhe same pnmers）istedin Table Sl・CompJe【ed genoIT）e  
sequel－CeS have been depo5iledinto G亡nBank（See Supporlilヽg  
Infbmation†ora（C亡S5ion nul11beI寸   
Phylogemelic さnalysi5・Prolein sequences associated witl一 山e  
LbllowlIlg referen⊂e Yirus genomes were obtained from GenBank：  
BKviru・lCviruS，bovinepoJyomaYi 

． 

hemorrhagic po］yomavirtlS，Arrican green monke）．PO7）・OmaVirus，  
budgerigar fkdgIing po）yomavirus．murine pneul11O（rOPIC Virus，  
hamsterpo）yolnaVinlS・ 

． 

readingframes were used・ForSTAg，the predic（ed open rcading  
frameof194amino acidswasused foral－a）γSis・Mu）tipleseq11en⊂e  
aIignmen（WaS Performed using CJustaIX（l・83）・Neighborjoining  
treesweregeneratedusir唱l，000boot5traPreP）icatcs－   
Nudeic adJpreva）e－1Ce S（udics・For aZJPCR assaYSt S【andard  
PreCau【ions（O aVOid end product contamination were（aken．  
inc］udingt）leuSeOfPCRhoodsar）dmaintain］ngSepara（eareaSfor  
PCR setltP and analysis・ForinitiaJscreenmg ofWU vintsIPCR  
prln一打SAGOO44う′lg【ta⊂aaatagC唱⊂agg【CaaandAGOO455‘g⊂唱Ca－  
taatggggagta亡CWeTeuSedwilhAccupri111ehot5（artTaq（Invitrogen）  
toarnp］iEylulorternpJateusi一一gtheLb］lowlngPrO＄ram＝40（）・⊂】esof  
940c30s；560C30s；720c60s．Foreverγ88sampIestes【ed，SeVennO－  
tempJate negative conLrOIs wereinterspersed between【l－e a（LllaJ  
SamPles・ProdtlCtSWereVi5ualizedfollowingeJectropllOreSisonl％  
agarosegels・TheresllJting250－bpampliconwassequenceddireclIyln  
bo［hdirec（ionsusIngPnrnerAGOO44andAGOO45・Tl－eSeSeqLLen⊂eS  
ha、・e been depositedin GenBank（SeeSupportingInfor7nationfor  
accession number5）．SecondaTY⊂On航rmation、、′aS PeJibrmed using  
prlmerSAGOO485．TGTTTTTCAAGTATCTTGCATCCandAGOO49  
5’CACCCAAAAGACACTTAAAAGAAA that generate a 244－bp  
arnpIi〔Oninthe3，endoftl－eLTAgcodingreg10n・Thesamecycling  
pro丘kor40cydesof940C30s；560c30s；720c60sl＜aSuSed・For  
detectionofbothBKandJCviruses．primersAGOO685’ACTm－  
TAGGCTCTTCTACC and AGOO69 5’CGTGCCAACCT＾TCGAA－  
CACwereusedwilhapro負1eof40cy（1esor940C30s；560c30s；72  
0c60s．   

Supporting lnformation 

Fi騨re51・RawSeqLlen〔eDatarromHighThrotlghputS（reenlng  

A）TheinitiaJsixshotgtlnreadswitlll10mOJogγ10POlγOrnaVirLISeS・B）  
Thethree〔Ontigsderivedrromthesixreads・  

Foundatdoi二10．137用OurnaJ・PPat・0030064・SgOOl（38KBPDF）・  

FigtLreS2・ComparisonofSV40andl軋IVirLLSReplica【ionOrigin  
R∈gio－－  

The⊂OnSenSuSTAgbindinglTlO【ifjsGACGC・The known prln－aLe  
POJyomavirusesSV40▼JC・BK7andbaboonpoJyolnaVinLSallha、′erOur  
copleSOrthecopleSOfthebil－dingsiteonentedassl－0、、・nabo、′efor  
SV40（NC＿001669）．The firslnuCleotide ofthe th；rd〔OP〉・0［the  
consensusTAgbi■一dingsiteisdefinedas nu亡1eotidelfbrWUand  
SV40＿Differen亡eSbetweenSV40andWUVirusarel）oneortheTAg  
bindingsitesjnWUvinlSaPPearS【Obeanon－CanOnicalTACGC；2）  
LI】e Se亡Ond and third（OnSenSuS TAg binding sileSi11WU virus  

2  May2007lVo山me3】】55Ue51e64  

MaterialsandJVIethods   

C］inicalspecimens－Respira（Ory SeCretion5・8risban亡CO）10rt・＾  
totalorl，245sp亡CilllenS（Predominantly NI，As）wer亡⊂0Il亡C【亡くI  
betweenJanllaryl，2OO3，and Decenlber22．2OO3，from patients  
PreSentingtoLh亡Ro）・a）Childr亡n’sHospita！inBrisbane，Queensla11d，  
Australia．with sympLOmS⊂OnSiste］1＝、■ith acllt亡Iol、一er reSPlratOr）’  
＝－aCtiIlk⊂【ion．   

St・Louiscohort＃1・＾10（alo（480BALspe⊂irnensw亡re teSted－  
Tl－亡Seinc】uded saIれples行otl－a r亡けOSPeCtiv亡aI－d a】）l・OSPeCli、・亡  
COl】ec【ion・¶le retrOSPeCti、・e5PeCimen5、代re from a seq11entia】  
CO］lection ofBAL specimens submitted routineJy LO the Vi）．O）og）′  
Labora10r）’a（St・LouisChiZdren’s7lospita）betweenDecembei2002  
andAugust2003（33】・Forlheprescヮtstudy・al－effortwasrnadeto  
5亡l亡C＝pe⊂im帥S from this c01】e⊂t■On from patient5WitllaCu【、e  
re＄PlraLOryilhess．and to亡Ⅹ⊂】ude＄Peeimens coZ）ecled as routine  
POSトJung（ranSPhnt sLlrVeiJIance・The prospe⊂（ivespe⊂imem、Yere  
rroI¶an．OngO‖lgSllldyor【hee【bIog）・OrSeVereaCu【e代5Plra【Or）′  
i，）ne5S and were（0）lected between October2005and O亡tOber2006．  

Both coIIe⊂tionsincl1－d亡d5peCimens 什om pa【i亡n15 0r alIage5，  
al血ollか山亡】arg亡n一句Orl【yWer亡丘omadu】b・   
SL Louiscohort＃2・This co］）ectionwas madeup orresplratOr）・  
SPe⊂il一一enS，mOStly nasophall，ngea）sYLrabs，Submit【ed Ebr routine  
、・iro】og］CteSt）ngtO theViro‡ogyhboralOryatSt・LouisChiJdren’s  
HospitalbetweenSeptember2005andJune2006・ThemqjoTityor  
血亡SeSPe⊂ilⅥellS、Ver亡rrOl－－亡l－i仙－en・Or【l－e4】Ospecim亡nSln tl－is  
（01lection，200、Vere SeJected because they had been Ebund to be  
POSi（ivebyfluorescentantibodystainlngOrCuZturefbrinf）1tenZaVi）－1S  
AorB，reSPlra（Or）・SynqtlalvirL15，Paraint）uenzaYirus，rhino、・ims，Or  
adenovirus．   

Cliniealspecimens－Urine・Brisbane cohort・UI・ine specimens  
（226）tha川二eT亡Subl一一ittedduring2003to【hediagnoslic）aboratoTY  
Eorroutine－nVeSt．炉t．OnWere⊂01Iected・Theserepresentedadiverse  
l一一ix【tlreOrdonors，inc］uding（hosefrom（i）sexualhealthdinic匝＝  
50）．（ii）pediatric（封nic（乃＝52），（iii）antenata】c】inic（れ＝S5），（iv）  
indigenous heaJth c）inic（n＝36），and（V）bone marro、Y tranSP］an【  
Pa【ient5（，l＝55）・   

TheSt・Louisurinespecimenswerefromas（udyofpo）yomavintses  
in adul【renahransplaJl【reCipicn（S（24】・A【Otalof200individua）s  
Were enrOIledin the s（udy between December2000and October  
2002・From亡aCh pa【ient，uP tO three specimens wereleSted，  
in〔】udi一一gaSPeCimenoblainedbefor亡（tletranSP］an【andspe亡ime一一S  
Ob【ain亡da11and4moさf一打【nnSPlanlalion・   
Dia㌢lOSticle5ting of clinicalspecimens for kJlOWr．reSPira10ry  
viruses．Brisbanecot10］・t．Nu（：leica（idswereexlra（tedfronlO．2mIor  
ea⊂ll叩eCim亡n11Si叩tl－e HighアIlreViralNtlCl亡ic Acidki【（Roche  
DiagnoslicsAlはtralia・ht【P：伽ww・rOC】－ediagnostics・COm・au）ac⊂0「ding  
to【he n－anufa（turer’sinstructlOnST PCR assays for17kno、Vn  
respiTatOTγ、′iruseswereperformedasdeseribed【20】．   
St・bui5亡Ohorl・Allre5Plra【OrySPe⊂imens“・erete5tedor唱InalIy  
by f）uores⊂enlan（ibody staining LLSing a panelof monc］onaI  
an【ibodiesdirecLedagall－S【influenzaAandB，reSPlra10rySynぐy11al，  
Parainnuenzaト3－andadeりOViTl15eS（SimulfluorRespiratoryScreデn；  
Chemi⊂On，hltp：／）www・⊂hemlCOn・COm）・Specil一一enSthatwerenega【・Ve  
Werealsocu）tured usingcel］culturesystems thalCOuJd detect the  
SamegrOuPOrVirusespIusrhinovirl15CS，C）ltOmegalovirus，andherpes  
5inplex virus・Totalnudkic acid extracts were purifiedlISing a  
QiagenM48instnlmen【（hup‥IJw、、T・qiagen・COm）・Nu（lei〔aCidex－  
trac（SWereteStedfbrapane］ofresplratOrγVirusesuslng【heEraGen  
MultiCode－PLx re5Piratorア、′irus panel（EraGen Biosciences，ht（P＝JI  
、VW、V・e柑g亡n・（0叫，a mu】tipkx PCRassa）・tl－aldeほCt51】－e follo、、・ing  
Vimses‥inEluenza A and B，reSPlra（Ory S）′n（Y【iaJvirus A and B．  
Parainnuenz3ト4・humaT）meatPneumOVi－uS，adeno、・irussubgroups  
B，C，andE．rhino、・iruses，andcoronavirusesOC43，229E，andNL63＿   
LibrarY COnStruClion and sholgun sequenelng・SampJes were  
PreParedinLheEblto、Vlngmannerfbrhighthroughputseqllen⊂ing  
analy5is・Ato【alor200ulorn亡atNPAsamplewaslhawedanddirec中  
Ir？a【edwithDNaseT（Ferrnenta5，ht【P二IIw仰・fenヮen【a5｛07Tl）for60  
mlnat370c・ToLalnudeicacidwasex（T－aCledu51ng【heMasterpure  
CompIe【eDNAandRNAPurificationKi【（EpicentreBiotechnoJogies，  
ht［p二〟www・ePibio・COm）・Then，100 ng of to【alnu（lei（a（id was  
random】y ampJiLied us】ng the RdAB proto〔OJexacIJ）′aS described  
f9J・RNAinthe（OtalnucIeicacidpreparation、、・aSCOn、′erledtocDNA  
by Tre、′erSe tranSCriptionwith prher，A（5’GmCCCACTCACGA一  
丁ANNNNNNNNN）・T、、・0一‾Oundsofrandol一一P）・imhg、、雨h p・．i－ner－A  
and exLenSion w油Seqt．enase（United S【ate5Bioche・？i〔al，J”p‥l］  
、川－、、T・uSbweb▲（Om）enab】edsecondstrand亡DN＾srnlhesISaSWe‡Jas  
randomprlnl・ngOrDN＾originaI】）IPreSel－til一（JletOtaInu亡JeiぐaCid  
Sa－¶Pk－An－P】i（On5、、・er仁一hengenerated via40c）′〔】esorPCR usi－－g  
Prinler－B（5’GmCCCACTCACGATA）witha〔y（Jmgprofueo上94  

ミ、∋   
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STAg：Ar－一i〔an針een－ⅥOnke）′（NP－848009）；bal）00nP叫Ol－－a、サu5  
1（YP－406556）；BK（YP－7］7941）；bovine（NP－O40789）二bLldgerLgar  

（  

hr  
ho】m60（ABNO9g20）：murine（NP－04】266）；n－し1rinepl－eU∫nO【rqpiく  
（NP＿ひ4123恥SV40（NP＿043128）．   
VPl：A什i⊂angreenmOnke）・（NP－84SOO7）こbaboonpolyo－－－a、宜n151  
（YP－406554）；BK（YP－717939）；bovine（NP－040787）：budgerigar  
（NP－848013）；〔rO、、■ n′p－529827）；石l－C】－（YP－52983紬 gopse  
（NP＿849169）；hamsteT（NP＿056733）；jC（NP＿043511）；KIStock－  
l－0】n－60（ABNO99】7）；n】tltlne（NP－04】267）；n－11ril－ePn亡U甘nO【ropi〔  
（NP＿041254）；SヽJ40（NP＿043126）．   
VP2：Africangreenmonkey（NP－848005）；baboonpo］YOITlaViりLSl  
ⅣP－406552）；BK（YP－717937）；bovine OVP－040785）；budgerlgar  
（NP－848011）；CrOW ぐ汀－529825）；負ncl－ げP－529831）；gOOSe  
即P＿849167）；han－S【町（NP＿0567S4）；JC（NP＿043509）；KIStock－  
】10ll－－60（ABNO9918いmu－－i‖e脚P－041268）；l¶しIrinepnelll－－0けOPic  
（NI）＿041235）こSV40（NP＿043124）．   
WU co11ヽPlete genome sequences have beel一｛lepositedlLnder  
ac（eSSionnul一一be．・SEF4ヰ454g－EF4ヰ4554・VP2partiaIseqLLen〔eSha、・e  
beendepositedunderaccession numbersEF444555－EF4ヰ4593．   
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