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㌔偏§こ‡き1gL皇i雷1室§ 8ackgmundandOuective．sParvovirusB19（B19V）DNAscreeninghasbeenintTDduced  
toeomplywithEuropeanregulationsforcertainplasmaproducts．Currentcommercial  
andsomein－houseB19VDNAassaysfailtodete⊂tOrunder－quantifytherecently  

identinedgenotypes2and3・Inthis、repOrtWedescribe2－yeareXperiencewithB19V  
DNAscreeningtlSingthecommerciaJassayfromRodle（deteetingonlygenotypel）  
COmbinedwithanin－hotlSeaSSay（detectinggenotypesl，2and3）．Thisdualtesting  
approachenablestheidentih⊂ationofmolecularvariantsofB19V  

MaterialsandMethodsBetween2OO5and2（追7，apprOXimately2・6mi11ionplasma  
donatiorLSWerモSCreenedfbrB19VDNA】oadsexceeding106ruImiusingtheRoche  
andthein－housereal－timepolymeraSedlainreactiorLaSSay  

ResultsAtotalof232plasm司tmitswereidentifledwithB19VDNAloadsabove106  
rUImi．Concordantresultswereobservedfbrthem卑iorityof819V 
how亡Ver．threeoftheseshoweddiscrepantrestlltsbetweenthetivoassaysystems．one  
WaSaB19Vgenotype2strainnotdetectedbytheRocheassay；anOtherwasaB19V  

genotypelstrainwithamismatehinthe3′一endofthereversepriTPerandtherefbre  
under－quantifledbytheRocheassay；andthethifdonewasalsoaB19Vgenotypel  

Strainthatgavednunu5uaJamplihcationplotinthein－houseassayduetoamismまtch  
intheprob昌一bindingsite．  

CondtJSions New，highviralload，B19Vgenotypes2and3inft⊂tionsarerareinblood  

donorstestedbySanquin．Onecasewasfbundwhiletesting2■6mi11iondonations・  

TheprevalenceofB19Vgenotwelvariantsnotdetectedbycommereialorin－house  

assaysmightbeiムthesamerangeorevenhigherthantheprevalenceofB19VgenotypF  
2vimses，Whidlremainundetected．  

Keywords：B19Vgenotype2，parVOViruSB19DNA，S〔reening，reaトtimePCR．  
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T71elevelofB19V DNAin these manufacturing pooJs  
5houldnotexceedathresholdconeentrationof10000rU／ml．  

TocomplywiththeserequlrementS，theplasmafra⊂tiona－  

tionindustrysetupascreeningsystemtopreventplasma  
units with high B）9V DNAloadsfrom enteringlarge  
manufacturingpooIs．Mo5tOftheindustryhaveintrodu⊂ed  

5yStemSinwhiehdonation亭arepreSCreenedintestpooIs  

ofi80－960donation5【2－4】．WhentheB19VDNAlevelin  

atestpoolex⊂eedsthedennedexぐIusionlimit，theindex  

donationistracedusingabreak－downproto⊂OJtosma11er  

testpooIs・   

tntrodudion   

In2004，Europeanregulations⊂ameintoforcetolimitthe  

POtentialparvoviruSB19（B19ⅥburdeninplasmapooIs  

fbrthe manufa⊂ture Ofhuman anti－Dimmunoglobulin  

andpoole4humanplasmatreatedfbrviruSinactivation坤   
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Donor screening for B19V DNA requires quantitative  
nucleic acid amplihcationtests（qNAT）because donations  

exceedingadeflnedex⊂lusionlimitmustbeidentif］edand  

Subsequentlyren10Ved■Severalin－houseand⊂OmmerCial1y  

avai1ableqNATassayshavebeendevelopedforthispurpose  
between1999and2004I2，5，6］．Twocommercialassaysfrom  

Artus（RealArt ParvoviruS B19LightCycler PCR kit）and  

Roche（LightCyclerParvovirusB19DNAquantih⊂ationkit）  

are⊂urrendy on the marketfbrquantitative detection of  

B19VDNA．   

7nparal1elwiththedevelopmentofqNATassaysfbrB19V  
DNA，SeVeralviruSSttains have beenidentifled that show  

gIモaterSequen⊂ediv亡rSitythanthatwaspreviouslyrecognized  

forB19V【7－10］．PhylogeneticanalysisofB19Vandthese  

related－Varian！sshowed thattheviruSeS fall‘into three  

gemotypes【10］．neprototypieal5equen⊂eSforB19Vfhll  

intogenotypel；，genOtyPe2viruSeSineludeA6［7】andLaLi  

【9】，Vhilegen叫叩e3扇m父Sin⊂ludeV9【8】andD9l・l【10】．  

Indleeighthrepottfromthelnternationa］Committee．on  

theやⅩOnDmyOfViruSeS（ICTV）．A6，LaLiandV9havealト  

beenclassihed、aSStminsofB19V【11】．Theconsequen⊂eOf  

thisofhcialclassifkationisthatdete⊂tionofthesetwQ  

newgenotypesofB19Visnowmandatoryaccordingtothe  
Europ亡an細山tionsfbr・inpm⊂eSteS血g・ofman血血血g  

pooIsわrB拍VD、N九   

Detさ⊂tionofrtheser亡Cently⊂1assifiedB19Vgenotypes2 

and3with⊂OmmerCialassaysandin－houseassaysisl和独d．  

Sや攣申bli甲donsand鱒epro触i亡nq■te頭mg血dieざ（門Ss）  

orga・mi妄edbyEuropeanI）ire⊂tOratefortheQualityof  

Mとdicines（馳QM）・ざhowedthat⊂OmmerCialB19VDNA  

assaysandseveralin－houseassayshaveissueswiththe  

dete⊂tionand／orquantihcationofB19Vgenotypes2and3  

Strains．TheArtusB19VDNAassayrdiablyquantihedB19V  
genotypesland2andsomegenotype3subtypes．However，  

OneOfthegenotype3ti19VstJbtypesisunder－quantihcdby  
atleast31bgs（5，】2，13］．TheRo⊂heassayreliablylquantines  

B19V－genO身pel，butねusto detectgeno勺仲eS2and3  

【2，5，12，14】．Thesehndingsarealsorefkctedinther亡⊂モmt  

PTSs［12】．Tnthestudyperformedin2004（PTSO52），56鴨  

Ofthelaboratoriesthatparti⊂ipat亡dmissedtheB19Vgeno－  

type2saInple．The study organizedin2005（PTSO64）  

Showed that41qbofthe participantsmissedthe B19V  
genotype2Sample．inthelattetstudy，25qboflaboratorie5  

usinglin－house assayswereunabl¢tO detecttheB19V  

gemoⅣpe2．   

m亡Ro⊂h亡B19VDⅣÅ■aS5野hasbeemu父dbrsc托ening  

al1plasma，intestpootsof480donations［2］．AstheRoche  

assayfhustod甑tgenotypes2and30f819Va▲naddidonal  

assayabktodetectarLdquantifyall】threegenotypesofB19V  

WaSintroducedin2005［5］・Currently．audonations盆柁teSted・  

ihparalltlwitトthese 

reportstheresultsof2－year亡Ⅹperienceusingthedualtesting  

approa⊂honmorethan2・6milliondonations．  

Materialsandnlethods   

B19VI）NAtestingofplasma  

Between March2005and March2007，SanqulnteSted  

approximately2・6mi11ion blooddonationsfbrB19VDNA  

Joad・PlasmawastestedintestpooIsof480donationsandin  

manufa⊂turingpooIs．TtstpOOIswithB19VDNAloadsabove  

500OrU／mlweresutホCtedtofurthertestingtotrackdown  

也eindexdona也on（s），  

Commereialandin－houseB19VDNAreal－time  

polymeraSe血ainreactionamplifL⊂ation  

Nu亡Ieica⊂id一打ommanuね叫dmgpooIs，teStpOOIsand  

individualdonation早（0・l－1・0miplasmainput）wasisolated  

using二the NucliSens extra⊂tOr fNu⊂liSens．bioMerieux，  

B？幻el，meN仁山亡dands‖15】・   

Two reaトthe polymerase chain rea⊂tion fPCR）assays  

Were．perfbrmedwiththeLightCyclerinstrument（Roche  

Diagnosti⊂S，Mannheh，Germany）onthesamenuclei⊂aCid  

extr？Ct・TheflrStaSSayWaStheti19VDNAquantificationassay  

fromRo⊂he．Thisassayamplihesafraimentwithinthenon－  

StruCturalprotein脚SIIgene（2）：Theampliconsaredete⊂ted  

Withhybridizationprobes・These⊂Ondassaywasanin－house  
d亡VelopdBi9VDNAassay血thpdmeisPVFandモVR；See  

恥bl言Ilもnd取qMa叩mbesin伽NSl噌ion・¶由as58yγaS  

adaptedfromBaylisetal．t5］arLdr亡IiablydetectsandquantifleS  

B19Vgeno糎l，2and 

houseThqMa叫SSay，amOdifledhydmtysisprobewasincluq由．  

Thethodi鮎dprdbehadanidenticalDNAsequence；howeverl  

）ockednucleica⊂id肛NA）base亭Werein⊂OrPOratedatspe⊂ihc  

Sites（16，17LThesequenceoftheJ7rOdifledTaqManprobe  

isasfblIows，WithLNAbasesshownundedined：5’脚－  

AAC・CCC・GCG．q笠．TAG世匝BQ3】3′．叩es亡mitiviw（95鴨  

detectionIimit）wassimnarforbothB19vDNAassaysand  
WaS‾approximately100TUIml（datanotshown）．  

B19VDNAsequen亡ean如sis  

PurihedPCRproductsweresequencedwiththeAB7PRTSM  

BigDye、terminator cycle sequencing ready rea⊂tion kit  

（version3・0）accordingto the manufacturer’sinstruCtions  

（Applied Bio町SteTnSnlita⊂hi．Nieuwetkerk a／d TJssel，neJ  

Nethedands）．Sequenceanalysiswasper如med、orrthe、ABT  

PRISM3130XIGeneticAnalyser．ThbleノIshowsthepanelof  

匝mers鮎edfbrsequ印Cingiか血issmdy．  

I）eteminationoftargetandprobe二bindingregions  

h血eRodleB19VDNÅ鮎Say  

Inotdertodetermihethe噌iohindlet‡19Vthatistargetedby  

加東∝heas和也eas温yWa5pe血mdu血g也e10000Ⅳ／血  

◎2007¶leA血or（5】  
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TablelPanelofpnm亡巧forsequ印⊂■ngOfB19V  

（NSトVPur亡gion）  Prim亡ー（王Or桐rd  

orr亡V亡rS亡）  

Nud亡Otid叩0如ion  

inAF162273  S亡qu亡nC亡（5′－十3’）  R亡fe陀nC亡  

抽入C一九GC九Am†A†A肌GC  

l℃G．ATIGA†．AAAÅM．†GtGG  

TTG．GTG．GTC．TGG．GAT．GAAGG  

ATAA＾C．TAC．AC7．TTT．GATTTCCCtG  

AATGCAGAtGCCCTC．CAC  

AIG．ATl＿CTCCTGAA仁一GG．TCC  

GGA，CCA．GTT，CAG．GAG．AAT．CAT  

GCT．TGG．職WGGA．TGG．AA  

mGACAG6．TA九GC人CノItT†  

TTtGAC一丁AGTtGCtCG  

TGA．AA＾TGA．TGA．CTA．TAT＾  

CCA．GGCJTGJ6tAAG，TCT．TC  

This study 

This study 

This study 

【20】  

【5】  

【5】  

This study 

Thls study 

This study 

This～tudY  

This study 

【20】  

P2（q  

P3（巾  

P4M  

PⅥト3阿  

EⅥ＝椚  

〔Ⅵl（り  

PV－1（q  

PV－2M  

恥3（「）  

円仁ヰ（q  

押－5（ー）  

819SR（「）  

1392－1411  

15Sト1570  

け16－1735  

2052－2076  

2082－2099  

2254－2274  

2254－2274  

2481－2S00  

2583－2602  

2800－2816  

2849－2867  

2959－2978  

B19VrunCOntrOl．InthisiTL5tanCe，theinternalcontrolfbmthe  

kitwasnotaddedpriortoextraction．DNAsequenceanalysis  
WaSperfbmledtoidentifytheloeationoftheB］9Vamplicon  
intheviralgenome．1もesequenceofdlePrObe－bindingr亡gion  

fortheB19Vwasdeterminedbycomparingthesequenceof  
theB19Vampliconwi！hthesequeJICeOftheintemalcontrol  
amplicon（amplihedintheabsenceofBl9VDNAI．   

扇押㌍nOt叩i咤  

Ⅴ血1DNAf6rgenotypingwa亨ObtainedbyPCRampli舟⊂atioTI  
Ofa1587－bp飴色mentspanningtheNSl－VPlujllnCdoninthe  

B柑Vgenome・Wi仙pIim亡巧P2randB19SR（父e恥blel）．mis  

fねgmentover）apsthePCRfragmentsamplifiedbytheRoche  

andthein－hovseassay・BothDNAstrandsweresequenced  

Withthepanelof12senseandantisenseoligonucleotides．   
PhylogenetieanalysiswasperformedusingtheVe⊂tOr  

NT710」1・1SOftwarepa⊂kage（Tnvitrogen，CarIsbad，CA．USA）  

and theMoletularEvoIutionaIyGenetiesAnalysissoRware  
〔Mt：GA2・】：Arizona State University，Ttmpe，AZ，USA）．  

Neighbour-joining phylogenetic analysis was performed 
Ona1536－bp丘agment（nudeo個des）436－2971inAF162273）．  

NucleotidedistaneeswerecaktdatedusingtheKimura2－  
parametermodelusingthebootstmptestwith10（氾replicates．   

ThefbllowingB19VsequencesfromGenBankwereused  
as re托ren⊂e SequenCeS：封タⅤ卯仰仁岬ピ1J，AF161226，  

Af162273，AY504945，DQ293995，M24682，M13178；βJタV  

卵冊明J亡2，AJ717293，AYO64476，ÅYO64475，AYO44266，  

AY903437，D（）333426，EF216869；β柑V♂田l叫p亡j，AJ249437，  

AY582125，1∬647977，ÅY883234，AX003421．DQ234769，  

D（】234779，DQ40830与，NC－004295．  

（strain163429），EF151137（strain903321），EF151138（strain  

207458）andEF216868（strainF8－87－A）．  

Res山ts   

Identi魚eationofB19VgehotypesLland2sfねi廠siIl  

plasma samples 

BetweenMarch2005andMarch2007．2・6muliondonations  

WerePre占treenedfbrB19VDNA・u5ingdualassaytesting  

approach．B19VDNAscreムning 

donationswi山B19VDNAJoadsabovelO6ru／血l．Duringthe  

2－year Study period，232donations wereidentihed with  

B19VI）N＾kvelsexceeding106TU／mi．Thus，donationswith  

loadsabovetheexclusibnleveloc亡urWitha frequencyof  

aboutljn‖OCK）inthisdonorpopulatioTLInthreeeases  

（1・3叫，discteparht’teSultsbetweentheRoche 

houseB19VDNAtestwerefound印1ble2）．Plasmasample  

207458is a donationundetectable by（he Roche assay；  

however；itisfbundtohaveaviralloadof3×10丁IU／mlin  
theinphouseassay．Thesecondsample，163429，isadonation  

contaiming1081U／miB19VDNAintheiocheassay．Tn⊂OntraSt，  

thisdonationwashardJydetectablebythein－houseassayln  
theoriginaltestpoolof480donations．AIsoattheindividual  

T3ble2Discrepantcase5betweentheRocheandthe血トhou5eParVOVirus  

B19（819V】DNAassaY  

Ⅵrat】oad  

Sa巾亡 †Rod忙aSSa巾  Ⅵ帽Ilふ8d（in－h仙5占a55aY）  

．207458  Notd亡t亡dabl亡  3×10？り／ml  

163429 1×l♂仙／ml Ha祀吋d亡t亡血bl亡andnotqリコnt折ablea   

903321  7×1椚UJmt   3×101ル／ml  Nudeotidesequenceaceessionnumbers   

TheGenBaJlkaccessionnumbersoftherLuCleotidesequences  
OftheB】9VvariantsanaレSedinthisstudyar亡EF151136  

一hdi扇d旧tdopationt亡Sting陀Ⅶal亡dash釧owamp価Qtioncur甘  

b亡亡Fig．1aj．  

◎2007¶1eAuthor（s）  
JoumalcoInp鮎雨on◎2007Bla⊂kwdlPublisllingLtd．，Ⅵば助I呼〟加ゎ（2007）93，208－215  
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Molecularbasisofthediscrepantresults   

Injtially，itwasnecessarytod亡terminetheregionoftheB19V  

genometargeted bytheRodleaSSay．TheamplinedB19V  

PrOductfromtheRocheassaywassequencedandfound  

tocorrespondtoa】77－bpregionoftheB19VNSlgene  

（nucleotides1552－17080fther詭rencestrainHV；aeCeSSion  

numberAF162273）．Itwasassumedthattheprimersusedin  

theRocheassaywere25bpinlength・Inordertoidendfythe  

probe－bindingr亘ionfbrtheRocheassay，theDNAsequenee  

oftheinternal⊂OntrOlampli云0山fromtheRocheassaywas  

determined．This revealedthat theinternalcontroIcorre＿  

SpOndedtothewud－typeB19Vsequencewiththeex⊂ePtion  

Ofa52－bpinsertderivedffomthehumantelomeraseRNA  

g印e（nucleotides881－932；a⊂∝S扇on numkrAFO47386）．  

Thisinsertisfournu⊂leotideslongerthantheeorresponding  

Wild－typeB19Vsequenceithasreplaced（i．e．nucleotides  

48－940f也ew山d一Ⅳp亡B19VPCR丘agm亡nt）．1もis46－bp  

SequenCeis⊂OnSideredtorepresentthchybridizationprobe－  

bindi咤regi9nOftheRo⊂he、B19VDNAassay・   

Figure3 shows sequen亡e alignments of the relevant  

regions－OfthePCR血gments（Primerandprobe－binding  

Sites）oftheRocheisay（a）and伽叶hou父aS鑓y（b）・   

WithrespecttotheRocheassay，thereareaconsiderable 

numberofmismatchesinboththe・primerandtheprdbe－  
binding嘲ions ofB19V genowp岱2aぷd3sequences  

肝ig．3a）．Theforwardprimercpntainsthreemismatthes・The  

reverstprimerFOntains 

3strainandtwomi叩atdleSpintheB19Vgenotype2strain．  

Notably，Onemismatch（C叫intheB19Vgenotype2reverse  

primersequeneeislocatedatornearthe3′－印d．Mutations  

atthe3’－endofaprimermayresultinnoamplihcation．This  

isthe．mo孟＝ikelylモaSOnWhysamt）19903321isnotdetected  

bytheRocheassay．Althoughsample903321is aB19V  

genotypeI5tmin，ithart？OurSJtheB！9Vgenotype2typi⊂al  

C→Tmismatchi，nth亡reVerSePnmer・Inthiscase，the  

mismatchprobabbrleadstoineffleientamplihcationrather  
thannoamplihcationata11二Thishasbeenrepo血dfbrthe  

A6gen吋p亡2一声19Vstrain【5】．1ndもcieホ、ampl伽at中  
〔Ould亡叩1ain伽100－blddi取鱒甲k伽een伽Ro⊂heand  

thein－houseassay．‡norderto血vestigatethisfurther．sample  

903321亡Ontai山ng30000Ⅳ／血＝in－house・摘叩）and▲仇e  

runCqntrOleomtaimig10000IU／dwereampli鮎d・uSing  

theRo⊂heassayintheabsen⊂eOftheinternal⊂OntrOl・Both  

ampliconswereanalysedbyagaねSegelelectrophoresisand  

stainingwithSYBRgreen．W髄Ieitwasdearthatampli鮎ation  

hadoccurred，thestainedbandofsample903321wasof  
呵ucedintensitycomparedtotherunCOTltrOl，SuggeSting  

thattheC→Tmutationcausedinefhcientamplincation（data  

notshown）．   

Theprobe－bindingregion、oftheRocheassayeontainssix  

鱒血atchesindleB19Vgenb柳田2apd3父queワ∝S【Fig・3a）・  

ThesesixnlisnlatChe≦onlypartlyexplahthedete⊂tion  

仙  
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Rg・lβ叩p岬00t如叩l地血bin亡dw如th亡in－hou父お甲Y叩d亡rnOmaI  

¢Ohd緑ふn毒血ngaTaqMa叩而b亡】abdlld頑thFA叫／TAMRA即du5モdat  

伊2押t舶Iand抽a湖Y画or汀忙du雨亡rnOr・mal00鵬欣ね益戚－－卵tO血d  

nud血a；id仰巾伽亡緑雨－W油げAM／88むand山S亡dlat 

donationleyel，itwチShardlydeteftabk、WhentIl七routine  
pro⊂亡亘りふ【鮎pointsm血odIwasus亡dfor、Calcl血domof血  

∝耶如昭一pO享nt．Wもen仇ecrossimg－pOi叫WaSCal⊂山atedwith  

叫alternativemethod（se⊂Onddもrivativemaximup，m叫Od），  

th亡Valueoftk亡んssi鴫－pOintwas｛dmpambl亡tO血one  

obtainedwiththeRodleaSsay．Theampli負cadonplotofsanq）1e  

1634290btainedwi血涙in－houseass吋Showedav餌y  
Shau9Wampl抗cationsignal（Fig．la）・ne也i－d亡aS亡．如3321，  

isaplasmasimplewithanalmostlpO－folddifferenceinload  

bdWeentheRocheand也ein－houseassays．  

B19Vge叩tⅥ血喀  

1n亡a血亡aSe，伽sequen誓Ph153トbp魚■a匹intov仁山pphg  

也eNSトⅤア1托gio云■ofBl⇒vwasdd亡血扁edandalign亡d  

WithB19Vgenolype］．2anJ3sequenees丘omGenBankThis  
alig叩entWaS鱒dt叩0抑dap叫Ogem血廿∝．早SShown  
inFig・2・Thetreedeadyshowsthatca軍S一石3429（notdeteded  

bythe．inーhouseassay）and903321（notdetectedby・gle・Roche  

assay）a托StRinsofB19Vg印0切匹1紬d血at二⊂aSe2Ⅳ458  

（notdetectedbytheRodleaSSay）isaB19Vgenotype2st7＞in．  
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（819V）DNAsequenQeSfrornthreeB19Vvariants  

（9033礼163429and207458】and819VDNA  

父qUen亡亡SWithpubli如亡d9帥OtYP亡～f由m  

Gen8ank・The5equ亡n亡eOfa153G－bpfragment  

CO汀BPDndingtopa代Ofth亡NSトW】化g伯nWa5  

1瓜亡dto亡托at亡th亡tre仁  

、ÅF161226  
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諾岩音珊TYPEj  

…TYPEj  
Fig・3Sequen亡亡Ofprimersandprobe－bjndingregionofth⊂Roche（a）andthein－house岬819VDNAassaYS・TheB19VgenotYPe15qUen⊂eAF162273was  

usedforref亡renCe：819Vsequeneesofsamples9033211163429and207458w亡realignedんiththeco｛re！POndingregionsfrom8i9Vgenotyp亡2（A6strain：  

AYO64476），B19V9enOtyP亡3Ⅳ9strain：AX00342り．andtheB19VDNAruncontroLTheJengthofbothprim亡rSOftheRo亡h云testkas5umedtobe25bp．  

1dentica，nudeotidesascomparedtoth亡refereneesequenc亡arehdicatedトI 

failureoftheB19Vgenotype2sampIe207458．Inaddition，  

thesequenceof207458harboursthreemismatchesinthe  
fbrwardprimeTandtheal；eadymentioned亡うTmismatehin  

thereversepnmer・Ofnote，Fig．3aalsoshowsthatthesix  

mismatchesintheprobe－binding regionareprDbablythe  

mainreasonwhytheRo⊂heassaylSunabletodeteetB19V  

genoⅣpe3strain5．   

Withresp．ecttotheinーhouseassay，SequenCeanalysisof  

Sample163429〔B19V genobrpel】revealed amismatch  

（C→T）intheprobeTbindingr咤ion肝ig．3t））・Thismismatch  

appearstohaveledto a dramaticdestabilization and a  

decreased．hybridizationtemperatureoftheThqManprobe・  

Indeed，theampZiA⊂ationsignalofthissamplecouldbepartly  

re5tOredwhenthestandardannealingtemperatureof600C  

◎2007¶leAu也or（s）  
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revealanyB）9Vgenotype20r3positivedonations．Candotti  

etal．［20】screeneddonationsfromtheUKandsub－Sal1aran  

ÅfricafbrthepresenceofB79Vgenotypes．Genotype3B19V  

WaSfoundtobeprevalentindonationsfromGhana、Dona－  

tionsoriginatingfromtheUKMalawiandSouthAfricaonly  
hafbouredB19Vgenotypelsequences．Baylise［al．【5］tested  

52plasmapooIsfromninedi駄rentmanufhcturersanddid  

notdetectanyB19Vgenotype20r3sequences．These  
manufacturingpooIsweresour⊂edfromdonationscollected  

inEuropeandNorthAmerica・ThestudyofGiermane（al．  

【21】representingatotalofl・5miMion donationsforUS  

SOurCePlasmadidalsonotrevealanyB19Vgenotypes2and  
3sequences．   

B19VgenoⅣpe2sequenceshavebeensporadicauyfbund  
in hnalcontainer plasma produ⊂tS．Schneiderefat．［22］  

reportedB19Vgenotype2sequeneesinhveoutof202（2・5叫  

batches of⊂lotbg fhdor⊂On⊂entrateS．Recent studiesin  

lookjngatthepersistenceofB19Vintissuesamplesco）lected  

inEuropehavesuggestedthatinthosepeopkbornbefbre  

1950，eithergenotypelor2B19VwerefbundtobeLpreSent，  

Whilethosebornafterthisdatewerepredominantlyinfkted  

WithgerLOtyPelB19V【23］、Thismaye坤1a山一Whygenotype  

lB19Visfbundsowidelyinthe⊂urrentblooddonorpopu－  

lation．This study fb⊂uSed on highload B19Vinftcdons  

ratherthan・lowloadpersistentinfktions．Astheprevalen⊂F  

OflowloadsofB19VDNAinblooddohorsiarOundlqb（2O）7  

0urStudy⊂annOteXCludethatthα亡mightbeasignifkant 

numtnr（〉fB19Vgenotype2persistentinftction5，eSpeeially  

in、Olderblooddonors、 

Fromthepr亡Viouslypublishedstudies［5：12，14いtwas  

alreadyknow鱒thattheRodleaSSayWaSunableto・deteet  
B19Vgenotypes2and3variants．Thisstudyunrav郎thF  

mole⊂ularrtasonsfbrthisdetectionfhuure．W坤セゆ吋to  

b山九genp切）eS2and3B19V，也erear亡仏陀eやism如拙怨血  

theregionoftheforwardprimer．Inthecaseofthereverse  

primer，thereisasinglem山：ationiTlgendtyDe3．whil亡there  

aTe～伽omuta血鮎brgeno明■e2；On…ftks亡mut叫OP5i5  

locatdator 

accountsfbrobservationsmadeinotlrPreViousstudyandh  

thispresentone，Wheredlerei声aredu⊂tionintheamPIi触細on  

Ofgenotype2；whenanalysedbygelelectrophoresis／arld  

⊂Ompa托dtogepoWpeSland3【5】・Whuざau伽∝gen鴫中電  

areaTnPlihedinfhePCR－genOtyPeS2andうarenotdetFCted  

inthereal－timeassayformat，generatingnoamplifkation  

Plots・Thisfhilureisaconsequen⊂eOfsixmisrnat〔hesfburLd  

tobepresentintheregionboundbythehybridizationprobes  
With伽se｝iんsg亡nOⅣドS∴   

Twodis⊂rePintsamplesYereClassi鮎dasB19Vgenotype  

l．Sample903321wasunder－quantinedby2logs・inthe  

Rocheassayduetoonemismatchatornearthe3’－endof  

thereversepnhler．Theother由mple16342うwasnotdetected  

by也ein－house義sayb亡QuS亡Ofone血mat⊂h（CJ甘in血e  

probe－bindingregion．ThisB19Vpolymorphismwasilso  

wasloweredto580r560C（datanotshown）．Thesame   

polymorphismwasidentihedin acommer⊂ialfh⊂tOrVⅢI   

preparadon（codedF8－87－A】producedintheUSAwithan   

explrydateof1987・ltwasfbundtogiveiveryshallow   

amplification plot vely similar to that observed for the 
plasma163429（Fig・1a）・  

Evaluationofamodifiedversionofthein－house   
TゝqMan鮎Say   

Thein－houseB19VDNAassaywasperfbrmedusingtwo   
difftrentversionsofthelbqManprobe．Theoriginalprobe  
【5）wascornparedwithamodihedversion⊂OntainingLNA   

bases．Inthemodihedprobe．LNAbaseswerein亡OrPOrated   

awayh’OmthesiteoftheC→Tpolymorphismobservedin   
strains163429and F8－87－A．7heLNAbases wereincluded   

toenhan⊂ehybridizationtothetargetsequencebyin亡reaSing   

thermalduplexstabilityandTtSultinginimprovementofthe   
amplihcationplot．Figurela，bshowstheresultswhe柁the   

twoversionsofthe由robearecompared．一meseamplihcation   

plots fbrstrains163429and F8－87一Ånow appearveTy  

－Similartothewild－tyPe▲Samples・rnereWere▲nO－di鮫rences   

observedintheamplific 
COntrOIsYYhethertheorigina）versionoftheThqManprobe   
WaSu鋲d．o一也eone⊂OntainingLNAbases．  

Dis亡uSSion 

WeappliedacommerdalrRoche）andanin－houseBIJ9VNAT   

assayfbrtheprescreeningofmorethan2・6mi11iondonationS．   

TlleRocheassaywasdev亡lopedpriortotheidentiFicationor   
B19Vg亡nOⅣpes2and3andthモーefbr亡0山ヅd亡ted5B19V  

genOけpel．1もein－houseassaywasdesign∈dtoin⊂1ude   

genotypes2ind3．ThreehighloadB19VDNA’sa血Pleswere  

identifkdthatgavediscordantrestdtsbetweenthetwoB19V   
DNAassays．Twoofthesesamples（9Q3321and163429）んere   

⊂1ass漁ed as5trains orB19V gemo如亡－l．On亡′Of′也em  

（207458）was⊂1assi鮎dasB19Vgeno如e2虞ねi云．恥our   

knowledge，thisisthesecondpubli⊂ationonB19Vg亡nOtyPe   

2bNAinadonationofEuropeanorigin．Thefirstreportcame   
丘omGFrmanyt18）・Thecondu＄ionfrom 

n叫higbv最1loadB19Vg帥0研）i2in良頭onsar亡ra托   

a叩OngblooddonorstesteqbySanquin，Withonlyasingle   

CaSeidentihedin2・6iniIliondonations．Thisstudy．亡Onnrmed   

theresults丘omanearlierstudy，inwhich321manufh亡turing   

pooIs（representingmorethan9500OOdonationsfromThe   
睡仇edands）正代te虞dwi血色g亡mO句中亡2－ahd3－甲∝論c   

PCRassayandnoreactivepdo］swerefblund（datanot血bwn）．   

知肌Ipやio由 

B19V官印0明，eS2and3isveⅣlowamongblobddono－S   

fねmt：urope．恥egaardとrαJ．【19】知心わdmoB19Vgenoりp亡3   

sequenとesin100000Danishblooddonatiops．．Ho吋nよretat．  

【14】analysedl如160Finnishblooddo血鮎hsanddidmot  
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nudeoddepolymorphismsthatcana触tassayperformance．  

Where newviralvariants areidentifled，andthis extends  
beyond B19V kit marlufa亡turerS are facedwith validation  

andregulatoⅣChauengestovaryexistingtestsorintroduce  

new ones．Such changesimpaet upon the end－uSerS  

imp）emendngthetests．Prevalencestudiesofvirusvariants  

maybeu5ehltodeterminewhetheritisnecessarytobroaden  
thescopeofaparti⊂ulartest．   

7nsummary．weidentifledoneB】9Vgenotype25trainand  

twoB】9Vgenotypelstrainsthatwereunder－quantinedor  

notdetectedatallbya⊂OmmerCialandanin－houseB19V  

DNA assay while screening more than 26 miilion blood 
donationsinplasmapooIs．As⊂OmParedtoB19Vgenotype  

2straiⅢ，theprevalenceofB19Vgenotypelvariantsnot  

detectedbycommer⊂ialorin一houseassaysmightbeinthe  

鑓memng亡OreVenhigher．   
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probes・Theeon〔lu5ionofthisstudyisdlattheamplihcation  

signalcorrelateswiththenumberofmismatchespresent  
inthehydrolysisprobe・Asinglemismatch（G→A）inthe  
wild－typeprobe－bindingregiononlyhadaminoreffectorl  
theampliflCationsigna】・Wherefourmismatcheswerepresent，  

noamplifkationsigna）wasobserved・lnterestingly，nOneOf  

thedes⊂ribed∴mismatcheswere C→Tchanges，Thismight  

explajnthemoredramaticresuJtsofourB19Vvariantwhere  
asinglemismatch（C→T）〔auSedanunexpectedlydramatic  

effect．Dete⊂tionproblemsduetooneC→Tmismatdlinthe  
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theThqManprobe・7tislikelythatthepositior10fthemismatd－  

withintheprobeandtheadja⊂erltnuC）eotidesalsoplaysa  
role．Thein－Lhouse．assaywasdesignedtoaregioれWithinthe  
NSlgeneconsFrVedbetweenal1howngenotypesofB19V  
【5】．血eiden植田tioムofapoレm叩hbmwi仇h血scoムs亡んd  

regionwasunexpe亡ted．lnorderIoimprovetherobustness  
ofth亡in－houseassay，theThqManprob∈WaSmOdifiedto  

ineorporateLNAbasesthat（OunterfbrtheeffectoftheC→T  
m11tationbyin⊂reaSingt′hethermalduplexstability・ln  
preliminaJyStudies，thespecif）亡ityanddynamierangeofthe  

tei（appearnottobeimpairedbytheintTOduetionofthese  
modif）ed nucleotidesand moreextensivevalidationstudies  

areinprogres・   

OurstudyalsoshowsthatampliflCationcurvesgenerated  

withreal－timePCRassaysshouldbeinterpretedwithgreat  

care．Sequen⊂ing analysis should be performed where  

unusual amplification patterns are obselved. 

Asystematicapproachtof］ndmole⊂tllarvariantsofB19V  

undete⊂table orunder－quantifledwith an established PCR  

assaycanbea⊂hievedbyusingasecondindependentPCR  
assay．ThisstudyofB19Vvariantsusesagenericextraction  

ofnucleica（・id．Subsequently，tWOdifferentpartsoftheNSl  

regionareamplif］edtodetectandquantifyB19V  
Ithasrecentlyheenshownthatthevariationwithinthe  

B19Vgenonleisgreaterthanthatwaspreviouslybelieved  
【26）．lndeed，itwasfoundthatB19Vhadasurprisinglyhigh  
rateofevolutionarychange，ataPprOXinlately10‾4nucleotide  

Sttbstitutionspersiteperyear．Theseobservations，tOgether  

Withthedatapresentedinthisstudy，indicatethatthevariation  
intheB19Vgenomeshouldbecarefu11ymonitored・Constant  
monitoringofB19Vsequen⊂eSinthepopulationwilIhelp  
toensurethatprimersarldprQbes，basedupon⊂OnSerVed  
SequenCeS，areStillapplicable whenvariantviruSeSare  
identifled．Thenatureofthegeneticvariationrangesfrom  
theident拍⊂ation ofnew genotypes，through to single  
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本稿では，ヒト血紫中における別9ウイルス抗原を直接検出する酵素免疫測定法（EIA）について報告した。アッセイ       の検出限界は10 使用上の注意記載状況・  

pg／mLの組換えVP2カブシドタンパク質であり，理論的には1ml中に1．9Ⅹ10E6個のB19V粒子を検出できることに相当  その他参考事項等  

研              セイを用いて2003年2月から2004年7月の間にオランダにおいて無症候ドナーから採取した70のウイルス血症性の献  

かった。興味深  

セイではヒトパ  

とで，819V感染  

CRに替わる最近  

要  の町感染の有効な療出法となると思われる。   

報告企業の意見  今後の対応   

法に関して今後  

る酵素免疫測定法（EIA）について報告した。抗原にはP2カブシ  
ドタンパク琴を用いた。特に，・B19IgM検出を組み合わせること  
で，効果的に感染初期のサンプルを検出可能であることを示して  

いる。本方法は，B19ウイルス1，2及び、3型を検出可能であ、り，  
測定感度も十分に高く，PCRに変わる測定方法として期待され  
る。  

弊社のポリグロピンNの製造に使用されるミニプール血柴にお  
いては，ヒトパルボウイルスB19に対するNATを実施しており，  
10E5IU／mL以上が確認された場合は，そのミニプール血熟ま製  
造工程から除去している。琴在の科学水準では，ヒトパルボウイ  
ルスB19を確実に不括化する方法は存在しないため，感染リスク  

を完全に排除することはできないが，伝播の可能性は非常に低い  

と考える。  

．ペ「ゝ   



198   




