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OCCurred75kmsouthoftheportofSkikda（JO）．Thehy－  
pothesisofTeCentimpoltationoftheplaguebacillusinKe－  
hailjaisthereforetemptingbutistemperedbythefhctthat  
］）thegrainisprimarilyimported斤omEurope，Whichisnot  
a舵ctedbyplague，andfromNorthAmericawherenatural  
fociexistbu（haveverylimitedaTeaSOfoverlapwiththose  
regionswherecerealgrainsaregrown，2）nohighermortal－  
ityrateinthemurinepopulationoftheportwasnoted，3）  
nohumarLCaSeSOCCurredinthissectorofthecity，and4）a  

31SィestrictiotlfhgmentlengdlpOlymorphism（］］）analy－  
Sisgroupedthesestrainsinaclusterc］earlydistinctfrom  
theshTainsisolated丘omAnicaandAmerica（V．Chenaト  

FrancisqueetaI．，unpub．data）．   

¶legeOgraphicconcentrationofthecasesin2丘〉Ci，  
bothcontlguOuSinthemoultainousareaofTessala，Sug－  
gestedthecxistenceofanaturalfbcusinthisarea・More－  
OVer，肋ionesarepresentinTessaIa，andtheserodents  
aLredwell－knownpotentialreservoirofY：pertLs（］2）・¶e  

outbreakoccurredatharvesttime，anditispossiblethat  
theal）ruPtreductioninthesourceoffbodpushedthewild  
rodentstoapproachhouLSeSinwhichgrainwasstored．   

rnleCurrentChallengeirltermS、Ofpublichealthisto  

detemlineifthisanimalreservoirJ］aSdisappeaLredorifit  
iswellestablishedintheecosystem．necaptureof3se一  
柑pOS鱒vesma11mammaIs（2A血一所描αJび弧dlJねJα虎  
aなerizLS）inJuly2004（，．L．SoaresetaL，unpub・dat4）and  
theidenti丘鎚tionofsevera］Y：pestLsinfbctedfleasinthe  
saLnearea（J3）favorthesecondoption．  

1  

Beyonddlelocalproblem，thepmximibTOfapossible  
natura］reservoirofplaguetoOran，alargeinternationa］  
COmmerCialport，raisesthepossibilityoftheriskfbranur－  
banoutbreak．Atthetimeoftheinvestigation，thesanita－  
tioninthecityandportwerepoorandrodentsprolifbrated・  
Tnese urbanrodents couldcomein contactwithinfbcted  
rodentsfromruralareasintheuncontrolleddumpsatdle  
peripheryortllrOughadryriverbedthatpenetratesas血ras  
thマCitycenter．BecauseofOrarL’spopu］ationdensityand  
thecommercialactivitiesofitsseaport，aplagueoutbreak  
WOuldhaveinternationalimplications．  

This outbreakis a textbookil）ustration ofthe unex－  

pectedandsudden reemergenceofaninftctiousdisease  
epidemicthatispotentiallyhigh］ylethal．Ita］sodemon－  

StrateSthatdledangerofaplagueoutbreakisnotlimitedto  
thecllrrentlyindexednaturalfbci．  
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○英国め考年女性にお 
背景：変異型クロイツフェルトヤコブ病（vcJD）は、ウシ海綿状脳症と因果関係のある後天性プリオン疾阜であり、若い成人に多く発現する。  

使用上の注意記載状況・  

調査した騒床例は全て」プリオンタンノアク遺伝子（PRNP）のコドン129がメチオニンホモ接合体であり、、典型的な神経病理所見を伴い、分子学  その他参考事項等  

的率絡ま典型的なPrPScタイプ4であった。トランネジェテックマウスのモデル試験では、他のPRNP遺伝子型もウシ海綿状脳症に感染しやす  合成血「日赤」  

研   照射合成血「日赤」  

合成血－LR「日赤」  

究 報く  
月ヒこ  

照射合成血－LR「日赤」  

忘 慨 軍   

。 

vCJD等の伝播のリスク  

結献本息者に見られたプリオン系統の特徴を明らかにし、ウシ海綿状脳症との因果関係を検討するには、さらに試験が必要である。本症例  

は、戸rPScのプロテアヤゼ切断）ヾタ÷ンの金属イオン依存性を検討するため、EDT〟こよるプリォン疾患め分子解析の重要性を明らかにし七  
いる。   

劉留企業の悪見  今後の対応   

PRNPコドン129がバリンホキ接合である非定型瓢発型CJDの若    日本赤十字社は、VCJDの血液を介する感染防止の目的から、献血時   
年英国人女性の症例報告セある。  に適去の海外渡航歴て旅行及び居住）を確琴し、欧州36ケ国に一定  

期間滞在しキドナーを舞期限に献血廼期としている。また、英国滞在  
歴を有するvLcJD患者が国内で学生したことから、平成17年6月1日より  
1卵0ヤ9申年揖∴亘．二以皐の英国滞在歴のある方からの献血を制限して  

いるd今後もCJD等プリオン病に関する新たな知見及び情報の収集に  

努める。   

MedDRA／JVer．11．OJ   
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JRC2007T－086  

CreutzfddtJakobDisease，PrionProteinGene  
Codon129VV，andaNovelPrPScType  
inaYoungBritishWoman  

5ilれ0れMed，PhD，MRCP；5鮎α托Joiner，M5亡；MgknieDe5bIu5lαi5，β5亡；J川α山肌A．8g亡た，郎亡；  

Mi亡hα仁王0’D8T10gh叫PJ旧；Pe上巳rLα旭5，FRCP；♪－1α血In上）∴FWb血wo油，PhD；JoJl－1Co！加gg，FR5  

hd（grOVrLd：VariantCreutzfeldtJakobdisease（vqD）  
isanacquiredpriondiseasecausallyrelatedtobovine  
SpOngifbrmencephalopathythathasoccurredpredomi－  
nandyinyoungadults・Auclinicalcasesstudiedhavebeen  
methioninehomozygotesatcodon1290ftheprionpro－  
teingene（PRNP）withdistinctiveneuropathological丘nd－  
ings、andmolecularStraintype（PrPkqTPe4）．M6deling  
studiesintransgenicmicesuggest山atotherPRNPgeno－  
typesl前11alsobesusceptibletoinfectionwithbovine  
5POPgifbrmencephalopa【hyprionsbutmaydevelopdis－  
tinctivepheno【ypeS・   

OhiediYe：Todescribethehi5tOPathologlCandmo－  
lecularinveshgadoninayoungBridshwomanwithaqrpi－  
CalsporadicqDandvalinehomozygo5i【yatPRNPcodon  
129．   

De5i9J．：Casereport，autOpSy，andmolecularanalysIS－   

Se廿in9：SpeCiah5tneurOIogyreftrralcenter，【Ogetherwith  
thelaboratoryservicesoftheMRC（MedicalResearch  
CouncillPrionUp・it・  

Subie‘t：Singlehospitalizedpatient・  

JVLqinOtItfOmeJVLecISVreS：AutopsyRndingsandrno－  
1ecularinvestlgationresults．   

Rest．Jb：Autopsy丘ndingswerea【汀icalofsporadicqD，  
withmarkedgrayandwhitematterdegenerationand  
widespreadprionprotein（PrP）deposition・LymPhore－  
ticulartissuewa5nOtaVailableforanalysis．Molecular  
analysisofPrPS（（thescrapieisoformofPrP）fromcer－  
ebellartissuedemorLStratedarLOVelPrP5（qTpeSimilarto  
血atseeninvqD（PrPScⅣpe4）・However，thiscouldbe  
distinguishedfromthe［ypicalvqDpatternbyanal－  
teredproteasecleavagesiteinthepre5enCeOfthemetal  
ionchelatorEDTA．   

Con｛ItJSiorIS：Furtherstudieswi11berequiredtochar－  
acterizethepnonstrainseeninthispatien【andtoin－  
VeStlgateitsetiologicretationshipwi血bovinespongi－  
formencephalopathy－Thiscaseillustmtestheimportance  
ofmolecularanalysisofpriondisease，includingtheuse  
OfEDTAtoinvestlgatethemetaldependenceofprote－  
a5eCleavagepatternsofPrPSc・   

Ar亡hNビレI－0！．2007；64（12）：ユ7卯一ユ7糾  

T  
VariantqDalsodiffersmarkedlyfrom  

classicqDinhavingprominentandcon－  
sistentinvoIvementoflymphoredcularti5－  
Sue，allowlngit5diagnpsisbytor15ilbi－  
OpSyfindings・5－7Todate，mOrethan160  
individualshavediedo［vqDintheUnited  
Kingdom；thenumberinfectedbyBSEprト  
OnSandwhomaydeveloppriondisea5e  
intheyearsaheadisunknoⅥmbecausehu－  
manprlOnincubationperiodsmayex－  
Ceed50years・8   

AllclinicaSeSOfvqDstudiedhave  
hadamethionlne－homozygous（MM）  
genotypeatpolymOrphiccodon1290fthe  
prionproteingene（PRNP）・9Theexten－  
SionofBSEprion－relateddiseasetoirLdi－  
vidualswithvaline－homozygous（VV）or  
heterozygous（MV）genotypesatPRⅣP  
COdonlZ9hasbeenpredictedbycom－  
Parisonwithotheracquiredhumanprion  
diseases10・11andbytransgenicmouse  

HE ORIGINAL RECOGNITlON  

of variant Creutzfeldト  

Jakobdi5eaSe（vqD）was  

based on a case series of  

youngpatient5Withrap一  

Au血orA爪ha【ion5：MRC  

【MedicalResearchCouncil】  
PrionUnitandDepartmentof  
NeurodegenerativeDi5eおe，  

1ns【i【u【eOrNeurology  

UrLiversityCouegeLondon，  
NationalHo5PitalforNeuroIogy  
andNeurosurgeryLondon，  
England（DrsMead，  
Wadsworth，andCollinge；  
MssJoinerandDesbruSlais；and  
MrBe（：k）：andInsti【u【eOf  

P町Chiat叩揖mgls一＝o11ege  
London（DrLln【oS）．  
DrO’Donoghueisnowwiththe  
DepartmentofClinical  
Ne11rOlogyNot【ingham  
UniversityHospitakNH5  
tNatlOnalHeal血SeⅣice】m5t，  
Nottingham，England・  

idlyprogressivedementia、ageOgraphic  
andtemporalassociationwithbovine  
SpOrLgiformencephalopathY（BSE），and  
novelneuropathologicalRnding5COnSist－  
ingofabundantfloridprlOnPrOtein  
（PrP）plaques．1Molecularstraintypingal－  
lowedidentihcitionofauniqueqrpeof  
PrPSc（thescrapieisoformofPrP）（type4）  
in thebrainthatwasdistinctfromthose  

Seeninclassic（sporadicoriatrogFnic）qD  
and5imilartothat5eeninBSEpnonin－  
fectionofcattleandotherspecies・Zsub－  
SequentbiologlCalstraintyplnginboth  
COnVentionalandtran5genicmicecon－  
firmedthatvqDandBSEwerecausedbY  
【hesamepnonstraim．3J  
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models．12．HThesemode15alsopredictthatinfec【ionof  
VVandMVgenotypeswithB5Eor、′qDprionsmayre－  
Sultinpropagationofdi5tinctprionstrain【yPeSa11dthat  
patientswithWorMVgenotype5mighlpre5entwith  
Clinical，pa（hologlCal，andmolecularphenotypesdi5－  
tinctfromthatorvqD，一…   

Todate，WeknowofnoreportedcasesofclinicalvqD  
occurringintheVVorMVgenotypeS・However，PrP5c  
lla5beenreportedin1ymPhoidtissues，butnotinthebrain．  
orapatientwithPRNP129MVwhohadreceivedblood  
fromapersonwithpreclinicalvqDandWhodiedofan  
unrelatedcause．15Inaddition，abnormalPrPimmuno－  
reactivityhasbeenreportedinanonymOuSarChivedlym－  
phoidtissuefrom2individualswithPRNP129VV・161（  
isunknownwhethertheindividualwiththeMVgeno－  
qrpewouLdhavegoneon（orifthosewithVVwi11goon）  
todevelopclinicaldiseaseand，ifso，Whetherthephe－  
notypewi11fitthecasedehnitionofvqD・  

Brainhomogenates（10％wル）werepreparedinDulbeccophos－  
phaLebufferedsalinelackingCa2＋orMgヱ＋ions．Aliquotswere  
analy2：edwithorwithoutpro【einasel（dige5tion（50pdmLfi－  
nalproteaseconcentration，1hour．370C）byimmunoblotting  
withanti－PrPmonoclonalamibody3Fヰ17asdescribedprevi－  
OuSly．T・18MeLal・ion－1ependentconformationsofPrPwerede－  
teminedaspreviouslydescribed・19GenomicDNAwasex－  
traetedftomperipheralblood．andtheentirePRNPopenreading  
framewasamplifiedbypolymera亨eChainreactionandse－  
quenc亡da5describedpre扇ously・ヱ0  

F如㈹1．丁2－W扇ghtedaxiaImagneticresonanceimageshowingd椚us8  
increasedsignalw汁hinbothcauda鴫nuclejand8aChpu飴me几  

Therewasastrongfamilyhistoryoflate－OnSetCer－  
ebellarataxia consistentwithautosomaldominantin－  
heritance．Apolyglutamineexpansionina【akin3asso－  
CiatedwithspinocerebellarataxiaqTPe3wasfoundina  
SymPtOmadcEamilymember，butourpaderLtdidnotshare  
山岳expansion－   

Normalresultsofthefo1loⅥnglnVeS［lgationswere  
found：COrnPletebloodcellcount，erythrocyte5edimen－  
tationrate，C－reaCtiveprotein，electrolytes，1iverfunc－  
tion，thyroidhlnCtion，enZyme－1inkedimmunosorbent  
assayforsyphili5，vitaminBtヱ，folate，ferritin，vitaminE，  
andserumceruloplasmin■Testsforantinuclear，anti－  
neuronal，anti－Purkirtiece11，andantigangliosideanti－  
bodieswerenegative・NerveCOnductionstudiesshowed  
noevidenceofaperipheralneuropathy・Th阜electroen－  
cephalogram6monthsafteronsetwasrepprtedasnor－  
mal，butat7and8monthselectroencephalogramsshowed  
di圧useslow－WaVeaC【ivity，withoutepileptiformchanges  
orperiodicdischargesqTPicalofqD・Cerebrospinalnuid  
examinationshowedanormalcellcount，PrOteinlevel，  
andglucoselevel，andoligocIonalimmunoglobulinbands  
wereabsent．TheproteinS100blevelof4・39ng／mL（ref－  
erencecuto軋＜0．38nghnL），neurOn－SpeCiRcenolaselevel  
Of98ng／mL（referencecutoff，＜20nghnL），and14－3－3  
PrOteinwereallabnormalvalues・   

Amagneticre50nanCeimageofthebrain（Fi91．rel）  
Sho壷ddiffusecerebellaratrophyanddiffu5eincreased  
5ignalwithinbothcaudatenucleiandeadl．Putamen・  
Tonsilbiopsywasnotpossiblebecauseofapreviouston－  
Si11ectomyfromwhichlittletissueremained・Genetictest－  
LngformutationsassociatedwithsplnOCerebellarataxia  
l，2，3，6，and7andFriedreichataxiagavenegativere－  

A39－year－01dwomanpresentedtoanopticianinJanu－  
arY1999withepisodesofblurredvisionandphotopho－  
bia，butnoalmormalitywasfound．Twomonthslater，  
ShenotedmemorYlmPaLrment，diplopi彗，dysarthria，and  
anunsteadygaitofnuctuatingseverity・Fivemonthsaf－  
teron5et，thegaltandlimbataxiahadprogressed，al－  
thoughwalkingwassti11possible，andthememoryloss  
becamemoreprofound．Thepatientthendevelopedpara－  
noidideation，aggreSSion，reStle5SnOCtumalbehavior；an－  
OreXia，amdmooddisturbance．By51hmonthsafteron－  
Set，Shecouldnotwalkandwasunsteadysitting，andlimb  
movememtswereclumsy．   

ExamirLationshoweddysarthria，brokenpursuiteye  
movementswithoutnystagmus，impairedupgaze，andste－  
reo【汀edinvoluntarymovementsofthelegs．However，  
limbpower，Vibration，prOPnOCePhon，tendonrenexes，  
andplantarresponseswerenormal．DuringtheerLSuing  
4weeks，SpeeChceasedamdincontinenceandjerkyin－  
VOluntarylimbmovementsbecameevidenLEigh［months  
afteronset，thepa【ientwasmutebutcouldfo1lowsome  
COtTmnds．ShewasableLovisuallyRxateandfo1lowmov－  
1ngO句ectsbutalsohadalmormal，SPOntaneOuShori－  
ZOntalrovlngeYemOVementSwithasupramuclearver－  
【icalgazepaky．Herfacewasimpassivewithoccasional  
twitchingmovements，briskfacialrenexes，andtrismus・  
Therewereprominentjerkingmovementsofal11imbs  
broughtoutbyuse；POWerWaSrelativelypreservedand  
theplantarresponseswereextensor．  
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FigtJrt52．lmrnunohistochemicalan叫Sjsofbrainsectionsfromthepatient．A，Glia川br‖aTyaCidicproteinimmunohistochemistryofthenlOlecularandgwu（8  
Ce”［ayersofthecerebellumshowingneuronaJ［ossandBergmannastrocytosis（Originalnl甲nincationx2O）・B・Granularpdonproteinstaininginthecerebe（lum  
（0（iginalmagn摘cationx4O）．C，PerirteuronalprionproleinstainingintTletemPOra‖obe（Onginalnlagnificalionx20）．D，PrionproteinplaquesinlhetemporaI  
lobe（OHginalmagnificationx20）．  

acoupleofmicrometerstomuchlargerplaquelikede－  
po5its，although［hesewerenotflorid・   

Temporal，Parietal，andocclpltallobesshowedhistologic  
features5imilartodlOSedescribedinthefrontallobe，the  
occlpitallobebeingmo5tSeVtre・Thehippoampuswasrela－  
tivelywellpreserved・Inthecaudate，Pu【amen，andarnyg－  
dalatherewasneuronal1oss，aStrOCytOSis，andmicroglial  
ac【ivation．Thethalamus，midbrain，andsubstantianigra  
showedmildtomoderatespongiformchange，neurOnallossI  
arlda5trOCytO5iswithintraneuronalandextrace11ularpunc－  
tatedeposit5・Theponsandrnedulla壷relessseverelyaf－  
fectedthantllemidbrainwithpunctatePrPdeposit5・The  
cerebralpeduncle5WereSeVerelyaaected，withnearlycom－  
pletelossofmyelin・Thecerebe11umwasverYSeVerelyaf－  
fected，withadramaticlossofPurkir＊andgranulece11s  
accompaniedbyvacuoladonandastrocytosis・Thecerebel－  
1arwhitema【terShowedseverewhitematterlosssimilar  
toincipien［in血rcts・DepositionofPrPin（hecerebellum  
wasmarkedwithaccumulationofpunctatedepositsresem－  
blingplaques、mOStCOmmOnlyinthegranuleceulayer・In  
thewhiterrutterthedeposi【SWereden5erStill，OCCaSion－  
duyplaquelikeorformingirregularlineardeposits・  

PrPS（TYPINGSTUDIES   

Westemblotanalysi5WaSperformedotlfreshh’OZenCer－  
ebellartissuefromtllePatient・Identicalre5ultswereob一  

5ult5・SequenclngOfthePRNPopenreadingframewas  
normalon2separateoccasions・ApolymeraSeChainre－  
actionperformedwithprimersdesignedtoamplifythe  
OCtapeptiderepeatreglOnOfPLMdidnotdemonstrate  
aninserdonmutation．Thecodon129polymOrPhismwa5  
homozygousbrvaline．   

Fourteenmonthsafteronset，thepatientdiedandan  
autop5yWa5perbmed．  

AUTOPSYFtNDtNGS   

HistopathologlCeXaminationwaslimitedtothebrainand  
Spinalcord（F；9Ure2）．Thefindingswereatypicalof  
5POradicqDintheseveriqTOfwhitematterdegenera－  

tlOllandtheextensivenatureofPrPdepo5itioninthecor－  
tex andwhite matter．The frontalcor【eX Showed ex－  

tremelysevereneuronallosswiths［rikingastrocytosis  
andprominen［SpOngiformvacuolation．Therewasse－  
Vere・）Vera11lossofwllitematter，inplacesreminiscent  
Ofinfarctio11・DepositionorPrPwasextensivethrough－  
Ouuhecortexandwhitematter．Inplaces・thi5WaSadiト  
fusepunctatedepositionsimilartotherecognizedsyn－  
aptlCpattern・Occasionally，individualcells，mainly  
PyramidalneurorLS，WereOutlinedbyPrPdepositionand  
hadafinegranularintracellulardeposition・Moredense  
depo5it5，Simi1artoplaques，WereSeeninthecortex・AIso  
inthewhitematter，PrPdeposit5WereSeenrangingfrom  
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Figu帽4・lmmunobt8伽goflO％bminhomogenatea触rlimitedproteinase  
K（PK）diges伽nusingant叫血叩rOtein（PrP）monoc加alantibody3軋  
A．C8柁b8仙mfromapa鮎ntwjthva再antCreuぱeldt－Jakobdis飽Se  
demonst相加gadoubl虞OItow－mOlecub川IaSSnOngレCOSybledbandso†  
Pr騨（鵬∝画8iso†orm扉Pげ）w肘Ianiden触極地motPrPfragm叩b  
¢bs8ⅣedaIlerp和teO植Sin伽pres即C¢OI25mMEDT九8，Ce帽belh∬n  
fromourpati8ntdemonstratingadoubletof10W－rnOlecular・maSS  
non抽COSylat8dPrP虫ぬnds．Al＝相川始m加地W柑‖8Wer叩Par飢t  
mo】8CUtarm且∬紬Ilowi叩PrOt80師isin仙叩代＄enC80I25mMEt）TA．  
C．Niquotsofce（ebe（（tJmhornogenat8f柑mOUrpatientdigesteddirect）ywith 
PrOIei伯SeKoraf【ertreatmentw肋25mMEDTA訓ds叫U酬由一washingol  
insoIublepe川8tSWith肋畑山鵬rphol如buffere仙erl狐ki叩ト）0「  
COnbining（＋）2叫Mzincch10ride（Znqd．11   

inghumanPrP129VinoculatedwithvqD．）・12Hi11etalヱ1  
recentlydescribedanovdPrPSc如e6insporadicqD．   

ThePrPSc【ypefromourcasehaskaturessimi1arto  
PrPScqTPe4（vqD）inthepredomi甲nCeOfthediglyco－  
Syhtedband；however，itisdistinct丘omPrPSctype4irL  
【hedependenceoftheproteasecleavagepattemofPrPSc  
Onmetalions，SuggeStlngadistinctPrPScconformadon・  
Unfortunately，OnlycerebellumwasavailableforWest－  
ernblottinginthiscase，althoughinvqDcasesfrom  
whichwholebrainwasavailablewehavenotfbundevi－  

denceofanyregionalvaria丘oninPrPSctype．Othershave  
reportedcoexi5tenCeOfGambettiPrP5cqTPelinthebrain  
frompatientswithvqDasa㌣inoritycomponent・2ヰIt  
WOuldalsohavebeeninterestlngtOlookforperipheral  
1ymphoreticul？rPrPdepositionbecausethisispromi－  
nentinvqDlbutthat【issuewasnQtaVailablefor 

． 

pressinghumanPrP129valineresultsinclinicalpnon  
diseasewithundetectablePrPSc；however，trarLSmission  
ofvqDisoldtestothesamemiceproduceiprpS亡type5  
thatiharesthesamePredominanCeOfdiglycosylatedPrPSc  
tothatofPrPScqTPe4，and血esedatasuggestthatthe  
molecularsIgnatureOfBSEmaybepreservedafterBSE  
transmissiontoPRNPcodon129VVhumans．3・12TrarlS－  
missionstudiesofthecurrentcaseinLranSgenicmiceare  
nowbeingundertakentoinvestlgatetranSmission  
charactedstics．   

WehavedescribedanovelPrP5ctypethatwouldbe  
designatedtype7byourclassi丘cation．A且rtnconnec－  
tionbe【weennbvelPrP5ctypesandBSEcannotbernade  
Ontllebasisofasinglecase，andit、dllbeimportantto  
seewhetherothersimilarcasesoccurin theUnited  
KingdomandotherBSモーeXPOSedcoun［riesbutnotelse－  
whereandtoperformdetailedtransmissionstudiesof  
PrionsfromthispatientintotrarLSgenicandconven－  
tionalmicetocomparewithBSE－derivedisolatesfrom  

円gu帽3．1mmunob10t伽¢OIlO％心血nhomog8nat8a鮎川mit8dp柑teinas8  
Kdiges伽nusin9antiサパon叩t8血（PrP）monocb血Ian伽ody3F4．bnes  
l．2．訓d3show3typ8SOfP僻（伽S椚Pi8短dormofPrP）se8njn  
SPOradicandiatrog帥iccasesofCr8U厨ddt－Jakobdis呪S8；lan¢4shows  
PrPむ吋Pe4．whichisuniqu叫S㈹ninb面n鮎SU8Immpa伽ntsw軌Ya血nl  
Creuklel蛮Jakobdis8aSe．Zlbne5showsPrP訣打Om仇8Cerebe仙mローour  
Patjentdemonstra伽g伽SameP柁dominanceo†仙川小一mO】e仙Iar－maSS  
diglycosyl如如PrP8レαformandamole仙tarmaSSOfalけrPI帽gmentS 
Similar10伽seoIPrP虫りPe4．  

hindfromseparatebanalyzedtissuesamplesfr6mqp－  
positepolesofthecerebellum・Theglycofbrmratioand  
丘agmentsizesresembledPrPS⊂type4seeninvqD  
（Fi9Vre3）・Thenonglycosylatedbandwasseenasadou－  
blet，aSisseenforPrPScirLthecerebe11uminvqD  
（Figure4）．The占ffectofaddingthemetalionchelator  
EDTAtothecerebe11umhomogenatebefbreproteinase  
Kcleavagewastoreducetheapparenlmolecularweight  
OfPrP5c丘agments．ThisrenectstheinvoIvementofmetal  
ions（mostlikelycopperandzinc）intheconformation  
OfPrPanddeterminationofaccessibleproteasecleav，  
agesites・19Thisdeductionwasveri丘edbyshowingthat  
applicationofzincionstoEDTA－treatedsamplesbefbre  
PrOteOlysisresultedinpreservationoftheoriginalPrP5c  
fragmen【Size（FigureヰC）・Althoughsimilardepen－  
denceonmetalionsisobservedfbrsomePrPScconform－  

ersassociatedwithsporadicqD，19121thisisnotob－  
SerVedwi血PrPScqTPe4propagatedinvqD1911（Figure4），  
Therefore，theseRndingsrenectanovelPrPSct汀eWhen  
COrnParedwiththediversltyWeandothershavesofar  
docume机ed．礼ヱユ  

j   

DoesthePrPSctypingsuggestaBSモーrelatedcause，OrCan  
Ourfindingsbeaccommoda【edbythespecmmseenin  
SPOradicqDcasesworldwide？ThemqlecularstrainqTP－  
1ngOfthepatient’sbrainmaterialdemonstratedanovel  
PrPScqTPeWhehcomparedwidlOurarChivedcaLSeS．ユ1There  
isasyetnointernationallyagreed－OnClassi＆cadorLOfPrPSc  
【ype・Parchiandcolleagues23idendfied2PrPScqTpeSinspo－  

radicqD・However，Hilletal21described3PrPSctypesas－  
SOCiatedwithsporadicandiatrogenicqD（qTpeSl－3）and  
PrPSct汗e4associatedwithvqD．ThePrP5cqrpe5has，  
toourkn0wiedge，beenobservedonlyinmiceexpress－  
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cattleandotherspecie5．Twoothercasesofpriondi5r  
easewithvalinehomozygosltyandatyplCalfeatures  
havebeenreportedintheUnitedKingdomandthe  
Nedlerland5．Oneofthesecaseswasaqrpicalbecauseof  
veryyoungonsetandaprotractedp5yChiatrichi5tOry25；  
the other was notable because certain clinical and 

molecularfeature50hhecaseoverlappedwiththoseof  
vqD．includingWe5Lernblo（analysi50fautopsied  
brainshowingapredominanceofadiglycosylatedPrP5（  
bofom．ユ6   

WerecommendkeepLnganOpenmindaboultheeti－  
0logyof5uChcasesduringtheensulngyearS・Theseca5eS  
etnpha5izetheimportancebothofcontinuedsurveiL－  
1anceofpriondiseaseandthefurtherdevelopmentand  
re丘nementofmolecularclassiBcationofprioIldiseases  
ofhumansandanimaLs．ttwi11alsobeimportanttoa5－  
sesslymPhoreticularinvoIvementinsubsequentcases  
eitheratdiagnostictonsilbiop5yOratautOpSy．   
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医薬品  

医薬部外品 研究報告 調査報告書  

化粧品  

別紙様式第2－1  別紙3－1  

柏別巻号・報告回数  
報告日  第一報入手日   新医薬品等の区分  

回  年月 日  2007年11月14日   該当なし  総合機構処理欄   

一般的名称  
Speciesbarrierforchronic  公表国  

WaStingdiseasebyinvitro  
COnVerSionofprionprotein．Li．L．  カナダ   

研究報告の公表状況  etal．Biochem．Biophys．Res．Com．  

販売名（企業名）  364（4）－796－800（2007）  

本稿の著者らは，慢性消耗性疾患（北米シカに影響を及ぼす伝染性海綿状脳症）は，invitroアッセイにおいてある特定の条件下で       使用上の注意記載状況・  

種の壁をすり抜けて感染することを明らかにした。本アッセイは，異種動物からの正常な脳ホモジネート（正常PrPC）を基質として，  その他参考事項等  

エルク（ヨーロッパへラジカ）の異常プリオンタンパク質（PrPSc）とともにインキユベー卜するものである。標準の条件（pH7．4）       BYL－2008－0303  
下では，エルク（ヨーロッパへラジカ）PrPScは同種系列〔トナカイ，ムース（アメリカヘラジカ），カリブー及びエルク（ヨーロッパ  

研 究  

報  ー）については，PrPCのタンパク質配列が全ての種で90％以上保持されているにもかかわらずタンパク質分解酵素耐性アイソフォー  

告   

の 概   

要  の壁を越えることが示唆される。   

報告企業の意見  今後の対応   

異常プリオンPrPScによるアイソフオーム変換への感度および耐  

嘩は，基質であるPrPCの立体構造が重要であろとしているが，  
生物学的な関連性については疑問が残る。  
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BiochemicaJand BiophysicaIResearchCommunjcations364（2007）796－800  
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Ab虞ract  

Chronicwastingdisease（CWD）isatransmissiblespongifbmencephalopathythatcana触tNorthAmericancervids（deer，elk，and  
moose）・UsinganovelblVitroconヤersionsystembasedonincubationorprionswithnormalbrainhoTOgenateS，WenOWrepOrtthat  

PrPCWDore比canreadilyinducetheconversioTPfnormalcervidPrP（PrPC）moleculestoaprotease－reSIStantfbm，butislessefhcient  
inconv∈【tingthePrPCofptherspecies，SuChashuman，bovine，hamster，andmouse．However，Whensub岳trat占brainhomogenatesare  
partial1ydenaturedbyacidicconditions（pH3・5），PrPCWD－inducedconversioncanbegreatlyenhancedinlallspeCies・Ourresultsdem－  
onstratethatPrPCffomcervids（includingmoose）canbee鮎ientlyconvertedtoチprOteaSe－reSistantfotmbyihcubationwithelkCWD  
prlOnS，preSumablyduetosequenceandstructuralsimilaritiesbetweenthesespecleS・Moreover，partialdenaturationorsubstratePrPC  
canapparentlyovercomethestruCturalbarriersbetweenmoredistantspecies・  
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Kqywords；cwD；PrPC：PrPSc；h7titroconversion；SpeCiesbarrier   

protein，generical1y designated PrPSc・PrPCin brain  
homogenatescanbeconvertedtQaPrOteaSe－reSistantform  
byincubationwithPrPSb“seeds”whichare thoughtto  
reapitulatethetemplate－directedmisfbldingofprionpro－  
teinindisease［14，15Lincludingproteinmisfbldingcyclic  
amplification（PMCA）【15］．Wehavepreviouslyreported  
thatpartiallydenaturedhumanbrainPrPC（Whichmay  
mimicaPrPconversionintermediate［16］）isasuperiorsub－  
strate fbr templatedin uitro conversion，COmParedwith  
untreatedPrPCinanincubation－Shakingassaythatdoes  
notutili草ePMCAsonication［17］・   

Materialsandmethods  

Jh7gentS d，d ontibodip∫．ProLeinase K（PK）WaS Pu［ChaseJrrom  
Tnvitrogen．MotLSC mOn∝lonalantibody6H4was h・Om Prionics Co・  
（Zむich．Switzerland）．HorseradishperOXidase・CO吋喝ated sheep anti－   

Chronic wasting disease（CWD）is a cervid fbrm of  
transmissiblesp9ngifbrmencephalopathy（TSE）orprion  
disease．CWD’s rapid spread ftom’Colorado to other  
StateS［r，2］，tO Canadian provinces（Alberta，Saskatche－  
wan）［1】andtoKo；品［2，3］hasraisedconcernSaboutits  
SPやStrOPism［4J］－CWDhasbeentransmittedtocattle  
lalntraCerebralinoculation［7］，andtootheranimals，  

1nCluding、ferrets，mink，andgoats［8，9］．Reportsdocument－  
iI）gCWDpriorrsinthemuscle［10，11Lblood，Iandsaliva  
【12］orinfbctedceⅣids，haveheightenedintereitinthedis－  
easebypublichealthagencies［131   

CVVDandotherTSEsarebelievedtobeduetothetem－  

Plate－directed accumulation of disease－aSSOCiated pnon  

●correspondingat）thor．Fax：＋16048227299．   
E－n旧iIaL抽・eSS：NeiJ．Casllman＠vch．ca（N．R．Cashman）．   
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l：50dilulionasthepriontemplate）．7besamp】ewasthenincubatedima  

（hermomixer at370C for12hwith shking．Aftcr PK digesliotland  

boilingintheloadingbu飴一，thesaLmPlesweresutjectedtoSDS－PAGE  
andilnmunOblottlng．   

タr（〉rg血〟rg∫わね肛ど〃Id山肌以れ〃占わJ血g．To delermine tbe PK－  

resistanceofthePrP・20plorthesチmPlewasincubalcdwithPKat100pg／  
mlEbrlha1370C，aDd（hedigestlOnreaCdonwasler7ninatedbyaddition  
OrPMSFto2mM orhalconcentration・Proteins wereseparatedby  
NtlPAGE4－12％prel‥おtBis⊥Tris騨l（Invitrogen）aLndel∝trOtranSftrred  
Ontム 

horseradishperOXidase－00qugated sheep antl－mOuSelgGasiecondaJY  
andbody．The proteins were visuahzed by enhanced chemi1thnines－  
CenCe＋Plus（ECL＋Plus，AmershanBiosciences）．theblotswerescan－  
nedaJldwereanaJyzedbyQuaLLtityOne（Bio－Rad）so丘ware．Atleasteighl  
ex匹rimentswerep∋rbm∝】oneadl・S匹CleS．  

ResuI也andd岳cⅦ∬iom   

馳曾〟ど乃CedJな乃椚例Jq／クrわ乃クr（，′dわ  

CWDappearstobefteelytransmittedamongsuscepti－  
blespeCiesorcervidsbydirectorenvironmentallymedi一  

motJSe｛antibody was purchased丘om Amersham Biosciences．AllotheT  
ch七micalswerepⅦ■ChasedfromSigmaunlcssspeCiGedotherwise．   

βr血＝血即肌用川那加叩甲m血 A山br血samples were  
obta血d丘om the di駈aSe00ntrOland smi】1an∝prO訂a叩S Orlhe  
C乱nadian FodInsFN光tion Agency（CFIA）and were harvestedwithin  

24∵b ordea血．The normalもー扇nlisst杷Wa5determined to k丘e80r  
neurolo虚血disordersonlhebasisorn¢urOpatholo由cd¢Xaminatiom∴n旭  
presenceofPrPS（inbraintissth，fromane）kwilhcJinica］chronicwasting  
disease（CWD）wascotdirmedbyimmunohis10ChemislryandPKresis－  
tanCe OnimmunobJot血ganalysis．AJ）tissueswere丘ozenimnediate）y  
afterco11ectionandstoreda（－800C・、Tenpcrcent（Wル）brain中OmOgC－  
nateswerepreparedinlysisbl戯汀（100mMNBLCl，10mMEDTA，0．5％  
No山delP－40．0．5％sodiumdeoxycholate，andlOmMT止卜HCl，pH7．5）  

おpreVioⅦ如¢e劣ribd〔叩．   
ル甲〃相加〃〆αr助成加〝（≠腑〃磁針アナThep托paradonwa5hト  

lowedaspreviousJydescribed【17］．inbrieい00pl？f10％brainhomog・  
emalewasmixedwithanequaJvo］umedf3．OMguinidinehydr∝h）oride  
Gdn打q（丘nalconcenlradom orl．5M）h PBS at pH7．40r pH3．5  
a4i貼tedwi沌1MHCI，誠dincubatdbr5halroomtem匹ratW¢扇Ib  
shaking．A鮎rthat，SaLmpleswereprecipila（edwithmedlaLnO－andre叩－  
PCndcdhlOOpJofPBS（pH7・4）withO・05％SDS，0・5％TritonX－100・   

鵬pf打〃亡〃〃ぼ相加〆α‘甜Gあ〝αイr紺Jgdタ㌦血p肘〃00nVerSion  

wa岬血n頑ha5叫YOlⅥ伽Or仙eapprらpdat¢teSisubstratem融edd  
（49pJornormaJbrainhomogenate＋1p］CWDbrainhomogenateiL）a  

A I  
Ranglfer   
Elk   

Moo8e  

50  

PtVX5HZGSVr LVLFVAMVSD VGLCKXRPKP GGGWmSR YPGQGSPGGN  

MVXぶHェGSW工ムⅤもWSD VG工・CXmpkp GGG柑TGGSR叩q担Sp鱒射  
HVXSH工GSW工 LVもWSD VG工一CKXRpKp G（制でGGSR YP邸SPGGN  

51  100  

叫1fer  
Elk  

Moo占e  

RYpp鮮氾GW二GQpHGGG抑；Q PHGGGWGQpH似ヨGWC抱pHqG粟W  
RYppQqGGGW GQpHGGGWGQ pH細GQpH GG虐峨pIIGG GGW  
RYppQGGGGW GQpHGGGWGQ PHGGGWGQpH GGGW¢QPHGd由W  

150  101  

QWmSRpXT NMⅨmGAAA AGAVVGGI－GG∵YMLGSAMSRp∫山王HFGmY苫D  
QWⅣⅩpSRpXT NMm AGAVVGGI－GG YMムGβ購Rp・L工HFGⅣDYED  
QⅥ耶KpSKpm 隅AGAVVGGもGG 肌GSAMSRpI一工HFGmYED  

Rangifer  

Elk  

Moo8e  

151  声00 

RYYREmy p封QmpVD Q珊Qmm DCVⅣ王TVIQH価廿EGEN  
RYmmY pⅣQVYYRpVD Q珊Q肥m DCVN工¶JXQHfT価守ⅩGEN  
RYYREmY pNQmpVD 即附C卵Tm DCVⅣ工叩H TV再i抑3EN 

叫ifer  
Elk  

Mbo8e  

201  250 

FTETD工ⅩMME RVVEQMC叩Q YQR由QAYYQ RG丸SV工LFgS ppV工山ニュ卯L  
FTETD工叩RVVEQHC工TQ YQRESQÅYYQ RG娼Ⅴ工LFSS ppVIも止SFL  
mTDェm別E mQMC工TQ YQR宣SQAYYQ RGASVIもFSSさpv工1正．工gFI▲  

Ra喝ifer  
Elk  

Moo8e  

251 2ち6  

工m工VG 
工FI一ェVG  

ェFL工VG  

Ranglfer  
Elk 卜  

Moo白e  

Fig．1．Piionproleinaminoacidsequencea】ignmenL（A）PTionproteinsequenceaJignrnent云fcaTibotl／reindeer（rangiLbr），e）kandmoo錐・Protein  
sequence”fPrPCin竺rVidgoupalehighJyconserved，eXCq）tfbrpneahinoacidpolym叩hismboxedingey・（B）Pdo叩rOteinsequencea！ignmentof  
elk抽do血ersp由銭てbamster、buman，mOⅧ；e，bo血ら弧dsh∝p）．nPis＞9仇もconserved．  
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251  

Ha耶≡三…喜溺  
Human 8   

Mou6e  

Bovine  

Sbeep  

Fig．1lぐ釧／血血再  

血血J・∂C川〝J・∫わ〃〆び〟J■血J∫即ビr′e∫＝－〟／巨C揮′D〆わ〃  

JどJ7p／〟Jビ  

Normalbrainhomogenates丘omelk，reindeer，mOOSe，  

caribou，human，hamster，mOuSe，bovine，andsheep，Which  

wereincubatedwithCWD－a触tedelkbraill“Seeds”，Were  

testedfbrconversibntoaprotease－reSistahtPrPisofbrm  
（Fig．2）as previouslydescribedfbrhuman CJD h7  
云onversion［17］・Asanegativecontrol，Pl・1PnullTOuSe  

brain showed no slgnalcorresponding to PK－reSIStant  
PrPSc（Fig．2，K／Omousebar）．Partialdenaturatiol10fnor－  
malbrain homogenatesinducedbyexposure tolowpH  
andguanidineenhancedi77Vitroconver苧iontoPK－reSistant  

PrPSc（Fig・2）hasbeenpreviouslyreportedfbrthehuman   

atedhorizontalcontact［5．9．18，19］・Wealignedtheamino  
acidsequencesfromspeciesorcervidspecieswhichwere  
usedln the experiment：elk（Ceruus ehTP／．us；Ge11Bank  
Accession No．CAA70902）reindeer／calibou，（Rang昨J■  
tarandus；GenBank Accession No．AAZ81477Treindeer  

istheEuropeannamefbrwildcaribo11），andmoose（Akes  

a［ces；GenBankAccessionNo・AAZ81479）（Fig・1A）・The  
PrOteinsequenc60fthese three cervid speciesis highly  
COnSerVed，With only one amino acid polymorphism  
reportedin GenBank・We also aligned the amil10aCid  
SequenCeS Of elkwithother species，SuCh as hamster，  
human，mOuSe，bovine，and sheep，Which reveals that  

theproteinsequenceofPrPCismorethan90％conserved  
（Fig．1Ⅰ圧  
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Fig・21h7Lli（roCOnVerSionoflreatedPrPinlheprescn∝OfPrPScrromcwDelkbmi」mmlmObJotsofthePK－reSistan｛PrPisoformswiLh6＝4antibody 
SampJesweretreatedwithGdnHdandincubated血PBS（pH7・4）withO・05％・SDSandO・5％TrilonX－1帆at370CEbr）2hwithshakingintheprcsence  
oftra∝amOun10felkPrPSc・CWp－・nOrma］elkb血homogenattascontrol：－and＋indicatesthcPKlreatment・CWD十、elkCWDtminhomogenate  
asacontro）・nereStSaretheamp脆ationorP－PSci・）thedihentspc＊es，tningelkCWDasseed，treatedoruntreatedwithacid（pH7．40rPH3．5）．  

li 
tih A20・0  

⊂：コpH7．4  

■pH3．5  Otherspeciesnotshown）．FivemicrolitersofCWDbrain  
homogenate was barely visible after PK digestion  
（Fig・2），Which was25－fbld greaterthdn the dillltionr  
a句ustedCWDseedusedinconversionsystem，eXduding  
artifactfrominputPrPSc・PandsofthePK⊥resistantPrPSc  
fbrmWere PreSent at～21kD洩inallthq species’under  
acidicconditionstpH3・5J，eXCePtfbrtheP17TPnullmouse  
（Fig2）・However，PK－reSistantPrPScwaspoorlygenerated  
in some species in which the brain homogenates were 
treated under neutralco埠ditions（pH7．4），SuCh asi鱒 
human，hamster，mOuSe，bovine，andsheep・Forhomoge－  
natestreatedatneutralpH（PH7．4），theprogressionfrom  
most susceptible to least susceptible was：elk，  

reindeer＞moose＞caribou＞hamster＞human，bovine，  

Sheep＞mouse，withno detectedconversionin Prl岬nu11  
mouse brain．  

華ゃ薫哩町垂甲胡頓押印やゆ叩鱒叩呵如り岬極／  
虎靴肋肌血川  

Treatmentofsubstratebrain with acidic pH（pH3．5）  
enhancedPrPぐⅣD－inducedconversionofallspecies，eXCept  
P17TPnu11miceasexpected（Fig．3A）．Irtheconversionor  
PartiallydenaturedPrPcanbeconsideredtobethemaxi－  
mum Achievable conversion，the ratio of conversion of  
brain・homogenatestreated at pH7・4relativetopH3・5  
maypr6v阜d9a“COnVerSione伍ciencyratio”（CER）forthat  
SpeCies．Thecomparative CERwithindi鮎rentspeciesis  
Shown htFig・31l・Notably，SOmeCeTVid speciesshowed  
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紳  

Fig・3・（AJTheinulunOblotsasinFig：2wereexaminedbydens・i16metry  
10detemine、theralioofnelltra）fpH7．4）andacidiclpH3・5rfbrmsor  
PrPScusingQuantityOnFSO托ware（Bio－Rad）・（B）Consenitione触ieney  

ratioofnaliveanddenatuTedPrPsub声trale．  

Variabilityln Crude eonversion e伍ciency  
denatured substrate，despite simi1ar（Or  
PrP amino′aCid sequences（e．g．，Cariboll  
Althotlghindividualassaysmightvaryfbr  
SuCh争？Stightlydi飴ringconcentrationof  
nate，thea句中stedCERseemstoindicatea11  

Si血血r：Substrate conversion e伍cie11q aS  

theirleVOtutionaTy prOXimity．The C  

Of native and  

evenidentiQal）  
and reindeer）．  

tdvialreasons  

brainhomoge－  
CerVidsdisplay  
expected丘om  
analysis．also  

appearstoshowthathamstersegregateswiththecervids・  
AlthoughSytianhamsterswereinitia11ydeemedresistant  
to CWD，a reCentPublication・demonstrates that CWD  
Canbetransmittedandadaptedtohamsters【20］・ 
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AnumberofstudieshavebeenpublishedonthePrPSc－  
inducedconversi？nOrPrPC［14115－2l－25】・However，in  
theseassays requlremOlecularclonlngtOObtain recombi－  
nantPrPofdi鮎relltSpeCleS．derivedfromcellsinculture  
that maynot possess brainqspec抗c PrPposttranslational  
modi丘cations，and／orbrainmoleculeswhichmayfhcilitate  
PrPisofbrmcol－VerSion・FurthermOre，itnowappearSthat  
PMCAmaytrlggerStOChasticgeneratiol－OrPrPScdb  
［15】，Whichrnayrenderthistechniqueunsuitablefbrdeter－  
minlngSp∝iesbarriersofprioninfection．   

∫lJ占∫什〟Je（おJT（フJ〟J・αJテクJ7dJT（ブ／…川〟〃／Jg〟JJん  

We confirm with multiple species that acid／GdnHCl－  
treatedbrainPrPCisasuperiorsubstraterorh7Vitrocon－  
versionthanuntreatedPrPC，pOSSiblybyovercomlngCOn－  
fbrmationalbarriersin partialdenaturation ofsubstrate  
PrPC・PrPconversionin scraple－infkted neuroblastoma  
∝1lsis believed to occurin endosomes，alow－pH and  
reducing environment［ネ61The non－ruminant stomach  
possessesalowpHlumen，andPrPCisexpressedin this  
Organ［271Such acidic（denaturing）organ or ce11ular  
OrganellarenvironmentsmightalsopromoteCWDtrans－  
missiontonQn－Cervidspecies，1nCludinghumans．   
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ヽ  

存しているJ。この異常なアイソフォーム（PrP5亡）が組織中に存在することは、TSEの感染性が存在することを示すものとされている。  
使用上の注意記載状況・  

研  その他参考事項等  

究   

とを示すものである。  

2．重要な基本的注意 （1）略  
訝  

1）略  

トー の  2）現在までに本剤の投与により変異型クロイツ  

フェルト・ヤコブ病（vCJD）等が伝播したと  

の報告はない。しかしながら、製造工程にお  

琴  いて異常プリオンを低減し得るとの報告があ  

るものの、理論的な1心D等の伝播のリスクを  

完全には排除できないので、投与の際には息  
者への説明を十分行い、治療上の必要性を十  

ノ 報告企業の意見  今後の対応   分検討の上投与すること。  

PrP5亡のレベルが低やか、もしくは検出されない動物のTSE疾患の臨床的および空胞化徴侯を示す脳組織内に、高      本報告は本剤の安全性に   

タイターのTSE感染性が存在する上の報告である。  影響を与えないと考える   
これまで血紫分画製剤によってVCJD、スクレイピー及びCⅧを含むプリオン痛が伝播したとの報告はない。しか      ので、特段の措置はとらな   

しながら、万」祀JD感染者の卑鱒が本刹の原料に混入した場合には、製造工程においてプリオンを低減し得ると      い。   

の報告がある．も甲の、．製剤から伝癒する可能性を完全には杏定し得ない。そのため、弊社の血膿分画製剤の製造   

ユ程に串けるTSE感染性低減に属する検狂実験を加速し、自社データを早期に取得し、工程廓血を行い、必要に   

応じてエ程改善を実施する予定である。   
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SupplmnlalMat如alGanb8†oundat：  
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disease－aSSOCiatedformoftheprotein（PrPS⊂），ispartiallypro－  

tease－reSistantanddetergent－irLSOlubleunlikethenormalceI－  
lularconformer（PrPC）．andisseerLtOaCCumuhteindiseased  
tissues・TheprionhypothesispredictsthatPrPS⊂aloneisthe  
infectiousagentofTSEandisabletoinducetheconversionof  
endogenousPrPCintothealmormalformduringdisease（2）．   

MosthumanTSEdiseasesarefamilialorsporadic，butdisr  
easecanalsobeacquiredbysurgicalintervention（3）orblood  
transfusionfrominfectedindividuals（4－9）．orpossiblyfrom  

thecorTSumptionofBSモーinfectedmeatproducts；thepresumed  

CauSeOfvariantC7D（YCTD）（10）．TheextenttowhichvCID  
infbctioninparticularispresentintheUnitedKingdompopu－  
1ationisunknown．butrecentresearchhassuggestedtheremay  
beahigherrateofsubclinicalorpreclinicalvCJDthanprevi－  
OuSlythoughtindifkrenthumanPrPgeno年pes（7，1ト13）．  
AlthoughBSEisdechninginiheUnitedKingdom．caseshave  
nowbeeりObservedincattleincountriesthathaverLOtPrevi－  
OuSIY repOrted BSE－Itisalso tmknownwhether the agent  

resporLSiblebrBSEhasre－enteredthe、humanbodchainfol－  

lowingtransmissiontosheep，Forthesereasonsahigh1evelof  
active and passive surveiuance ofruminantsis required at  
SlaughtertomonitorandpreventTSE－infectedmaterialfrom  
enteringthehumanfoodchain．Theintroductionofante－mOr－  

temsut，VeiIlanceinthehumanpopulationisalsocriticaltopre－  

Vent the human－tO－human transmission ofvCJD by blood  

transfusionOrSurgicalprocedures．Thiswi11beofparticular  
importanceifsubclinjcaldiseaseproもestobeasigni丘cantrisk  
invCIDtransmission（12，13）．   

PositiveidentificationofTSEintectivitycanonlybedemon－  
Strated⊂OnClusiYelybytransmissionofdiseasetolaboratory  

animals．SuchassaγSarCtime－COnSuming，duetolongihcuba－  

tiontimes，andexpensive，andarethereforenotsuitableforthe  

mpiddiagnosisofal1ante－OrpOSt－mOrtenlSamPles・Current  
diagnostictestsinsteadrelyonthedetectionofdisease－aSSOCi－  
ated PrPS⊂insamplestaken′frombrainpost－mOrtem・The  
development ofantepmorterrldiagnostictestsis alsobeing  
basedaroundmoresensitiveassaγSforPrPS⊂・Severaldiagnos－  
tictestsareavaiIablecommercia11y，andmostrequlreprOtein－  

aseK（PK）treatmentoftissuehomogenatestoisolatedisease－  
speciRc PK－reSistant PrPSc（PrP－reS）．1t has notyetbeen  

de丘nitivelyproventhatPrPScistheTSEinfectiousagent，and  
Whetheritispresentinillinfectedtissues・Studiesusing263K  
hmsterscrapiehaveshownastrongcorrel叫OnbetweenPrP一  
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DiagJlOSisoftra・1SmissiblespongifbrmencephalopathY（TSE）  
diseaseinhumansandrumiIlantSreliesonthedetectioninpost－  

mor［embraintissueoftheprotease－reSistantfomofthehost  
由COprOteinPrP・ 
intissuesistakenasindicativeofthepresenceofTSEintectivity・  
HerewedemonstrateconcltwivelγthathightitersofTSEinfee－  

tivitycanbepreseTltiTlbrairLtiss11eOfaztimalsthatshowdirLical  
andvacuolarsignsofTSEdiseasebutcontainloworurLdetect－  
ablelevelsofPrPS亡．TtLisworkquestionsthecorrelationbetween  
PrPS⊂levela几dthetiterofitlfectivitYarLdshowsthattissues  

contairLirLglittleornoproteinaseK－reSistantPrPcanbeinftc－  
tiousandha∫borhightitersofTSEinEtctivitY・Relianceonpro－  
teaserresistantPrPScasasolemeasureofinfectivitYmaYthere－  
Lbreinsomeinstances sipi鮎antIyunderestimatebiological  
properdesordiagnosdcsamples，血erebyundermlnmge肋rb  
tocontainanderadicateTSEs．   
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ThetransmissiblespongifbrmencephaJopathy（TSE）4dis－  
eases（alsoknownaspriondiseases）areinftctious，thtalneuro－  
degenerativediseasesofanimals，WhichincludeCreutzfeldt－  
7acob disease（CID）in humans and bovine spongiform  
encephalopathy（BSE）阜ncattle・TトetrueldentitYOftheinfbc－  

tiousagentresponsibleforthesediseasesisnotknown・How－  
ever，ithasbeenproposedthatTSEdiseaseiscausedbyan  
abnormalformofthehostglycoprotein，PrP（1）・Theabnormal，  

＊Thi5WOrkwassupportedbyUnitedKingdomDepartmentforEnvironment■   
Food，andRuTalAffairsGrantSE1437．The（OStSOfpublkationofthisartide   
weredefrayedjnpartbythepaymentofpage⊂harges・ThisartkleTT．USt   
thereforebeherebymarked－odverぬemen｛ina（⊂Ordan⊂eWith18U・S・C・   
Se⊂tionl乃4solelytoindi⊂atethlsbd．  

釘TheonJineversionofthi5arti⊂le（availableathttpJ／wl〝．jb（．Or9）⊂Ontain～   
SUPPIementalFigs．SlqS3andTabfeSl－  

1Bothauthors⊂Ontributedequallytothiswork．  
2Towhom（OrreSPOnden⊂eShouldbeaddressed・Tel・：44－131－667－5204；Fax‥   

44－131－668－3872；E－mail：TOna．barron＠bbsr⊂JC．Uk．  
3⊂u汀entaddres5：Medi（a】Resear（h⊂0Un⊂iI（liniくalS⊂ien⊂eS（entねImpe「lal  

（ollege，Hammer5rnith⊂ampu5，Du⊂aneRoad，LondonW120NN，United   
粕ngdom．  

4Theabbreviation5USedare：TSE．transmissiblespongiformen⊂ePhalopathy；   
CJD．⊂reutzfeIdt一」a⊂Obdisease；V⊂JD，Va（iantてreutzfeIdtTJa⊂Obdi5ea5e；   
PK，PrOteinaseK；G5S．Gerstmann5trきusslerS⊂heinker；⊂Dl，⊂Onformation－   
depenqentimmunoassay；lP．immunopredpitatbn；IH⊂．immunohisto－   
⊂hemistry；mAb，mOnOdonaIantibody；B5E，bovinespongiformen〔ePha一  
Iopathy；PrP－reS，PK－reSistantPrPSモsPrPSく．PK－SenSitivefomlOfPrPk；ELJSA，   
enzyme－Jinkedimrnunosorbentassay；d／∩．ratioofdenaturedtonative   
Stgnal；Wt．wiLd－tyPe・  

35878 ノOU斤MlOFβの10G／C軋⊂Hど〃／57月y  
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prolinetoleucinemutationatcodonlO2・5101LL／263Ktissues  
WerePrOducedbyinoculationoflOILLtransgenicmicewith  
1％brainhom？genatefroma263K－infbctedhamstcr，Control  
tissueswereproducedbyME7inoculationof129／01awild－type  
miceand101LLtransgenicmice．   
PrqparatLon Lflt70Cuhz－Separateinocula were prepared  

frohthebrainsoftwolOILL／GSS－andthreelOILL／263K＿  
in長eted mice with termina］TSE disease，Which had been  

Shown byimmunohistochemical（IHC）analγSis to contain  
extrem如lowlevelsofPrPdepo去ition・Inoculawerealsopre－  

P3redEtombrainsofonewild－tyPeandonelOILLmousewith  
terminalME7scrapleaSCOntrOIs・Å10％homogenateofeach  
Sam’plewaspreparedinsterilesalinepriortouseasaninocu－  
lum・ThisinoculumwasthenusedtoproduceaseriesoflO－fo1d  
diIutionsEromlO－2tolO，9insterilesaline．Eachdilution（20  
FLl）wasinoculatedintてaCerebraIlyunderanesthesiaiptogroups  
oflOILLmiceEbrlOILL／ME7，101LL／G5S，andlOILL／263K  

tissues，Orwild－type129／Ola mice for Wt／ME7tissue．Al1  
experimentalprot6coIsweresubmittedtothe LocalEthical  

ReviewCommitteefbrapprovalbeforemicewereinoculated．  

Al】experimetltSWerePerbrmedlinderlicenseandinaccord－  

ancewithltheUKHomeOfBceRegulations（Ånimals（Scien嘩c  
Procedures）Actof1986）．  

1旗頭噂ず■C加Jc虎J7冨E▲か踏台お庭＝Th㌣pfe孟eh改心fcli血叫  

TSEdiseisewasassモSSedasdescribedpreviously（23） 
WereSCOredLorclinical、diseasewithoutreferenceto 

typeof仇emouse．Ger［OtyPeSWereCOn丘rmedfor 
brPCRaAdysisoftailDNAattheendoftheexperiment．Incu 
bationtimeswere⊂aJculatedLaStheintemlbe亡Weenin 
tiorLandcullduetoterminalTSEdiseaLSe．Micewere 
cervicaIdisl8Cationattheterminalstageofdisease 
tioふoftheexperiment（between500－ラ00days），Orfbrwelfhr 

reisonsdt】etOintercurrentillness．Theproportionofmic 
Showi几gpOSitivevacuolarpathologywascalculatedforeac 
grOuP，andthelDs。（duutionatwhich50％ofthemicebecame  
inEected）wasdeterminedusingtheKarbermethod（24）．This  
ValuewasusedtocalculatethenumberofinEectiousunitsper  

gram」W姓▲Wモight・10f【issue（IU座）．   

Genogpiqg・qfMouse7bilDMM＾2－tO3－CmPOrtionoEtai1  
WaSremOVedpbst－mOrtemfromeadlmOuSe・DNAwaspre－  
Pared－andthePrPgenotypeofeachm6usewascon丘rmedas  
describedpreYious毎（18）・   

巾血研ぬ叫A嘱如血d拍d Q〟α〃姉∽如〝q「脚－re∫TFor  
imm血oblotindysis，reSidualinocula（10％salinehomoge－  
nate）］weremixedwithanequalvolumeof2×NonidetP－40  

bu鮎ー一（2％NonidetP－P．1％sodiumdeo町Cholate．300mM  

NaCl，100mMTris／HCl，pH7．5）andfurtherhomogenizedina  
microcentrifugetubeu？ing20－30strokes鵬thaprc－dooled  
centrifugetubepestle（Anachem）・Thehomo畠enatざWaSCentri－  
fugedatll．800×gforlOminatlO●Ctoremovecellulardet）ris；  

atldthesupernatantStOredin50－FLlaliquotsat－700C・For  
quanti丘cationofPrP－reSleYelsineachtissue・homogenates  
weredigested、With20fLglmlPKat370Cforlh・Digested  
homogenateswtrepdilutedtol％，and2－fo1dserialdilutions  
WereprePar寧du血gPK－treatednomalbrainhomogenateas  

resandinLbctivity（2，14．15）．However，0ther5tudieshavedem－  
onstratedthe transmission ofdiseasefrominEected animals  

thtappeartolacksigniLicantlevelsofPrP－reS（16－19）・Insuch  

⊂aSeSithasbeensuggestedthataPK－SenSidveformofPrPSc  
（sPrPSc）mayrepresenttheinfectiousagent（20p22）．Henceitis  

possiblethatirLftctivitymaybeassociatedwithaspecificiso－  
tbrrnofabnormalPrP．Theidenh丘cationofthisspeci丘ccon－  
fbrmerisimperativefbrthe丘ItureOfTSEdiagnosis・tfpresent，  

largeamouLttSOfPrPS⊂mavbeaclearindicatiomofthepresence  
ofinfectivityinatissuesample・However，ifTSEinfictivitydoe  

not・alwaγSaSSOCiatewithhighlevelsofPrPS⊂，Currentdiagno寧－  
ticmethodsmayfailfoidenti身allanimalswi血TSEdiseaseaTld  
maγnOtPrOVideare埴sticestimateofthelevelofinfectivityin  
anin血＝tedtissue・Forthepurposesofthis5tudylPrPS⊂isused  
tode伝neallabnormalfbrmsofPrP．whereasPrP－reSSPeCi丘－  
callydefinesPK－reSistantPrP・andsPrPScde丘nesPK－SenSitive  

払msofPrPS⊂．   

WehaVepreviouslyidentified亡WOmOu5emOdelsofTSEdis－  
ease（lf8，19）that・indicatethattheassociationbetweetlPrP－reS  

andihftctivityisnotas5traightforwardaspredictedbythe  
prionhypothesis・Unlikewild－tyPeCO呵roIs，tranSgenicmice  
homozYgOuSforatargetedmutationathminoacidlOl（proline  
toleucine）inendogendusmurinePrP（101LL）developclinical  
TSEdi§餉SeEbIlowi一咤inocuhti6nWithhamster263Kscripieor   
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htlrnanGerstmannStriusslerScheinker（GSS）PlO2Ldisease   

（patier止ShowntocoTltainvacuolarpathologyandPrP－reSat  

POSt－mOrtem）（18・・19）・PathologicalarLalysisofbraintis  
如mthesemice（101LL／GSSaLndlOILL／263K）showedTSE－   
assoくiatedYaCuOtization．andthe：diseasecouldbefurthertTL3nS－   
mittedtolOIIL一mice・withshortincdbationtimesof100－160  

d？yS（1＄，119）．Stichincubation．time；wereindicativeof．ahigh   

titerofjnfbctivityinthelOILL／GSSandlOILL／263Ktissues，   

yetanalysisbyimmtmoblムtrevealedthatmostanimalscon－   
tainedextremelylowlevelsofPrP－reS，andseveral⊂Ontainedn   
detectablePrP－reSatall（18・19）・However，thepresenceofhigh   
titersofinfectivitycannotbeprovenbYaShortdiseaseincuba－   
tiontimb・ToestablishthetruerelatiopshipbetweenPrPS⊂and  
inLtctivitγWehavenowperformeddetai1芦dandquantitative   
analysesofthediseaseinthesemicさ．TheID，。（dilutionat  

which50％oftheanimalsbecomeinfected）andt辻erofinfec－   

tivitYinseYera1101LL／GSS－arLdlO‘1LL／263K－inftcte4brains   

havebeenestablishedbybioassay・Corr寧SpOndinglevelsofPrP－   
resinthesametissueshavealsobeeTt 
tativelybγimmurLOblot・TheseanalyseshaveshoⅥlnOrela－   
tionshipbetweeninEtctivitytiterandPrP－reSlevet・Moreover   
nootherdisease－aSSOCiatedfbrnlsofPrPweredetectablein  

thesetis！ueS．Thus，WithinourmodelsystemthereisaLClear  
dissqciationbetween・titerLdfirLf占ctivityandlevelofPrPS⊂．   

EXP亡R一日ENTALPRO⊂EDURES  
一ネ   

加〝野”ね肋損亡上飯田αワdTふ昭一Inbre叫en這ふ寧eted   

tratugenitmouselinelOILLandthecorrespondirLginbred   
129／01a而Id－tyPeCOntrOlunehavebeendescribedpreviously  
（18）・lblLL／GSS9ssues 

血nsgenic血cewi血1％brainhomogemateprepared肯om血e   
OCCipitalcortexofaGSSPlO2Lb血n血0減ngnumerousLmul－   
ticentriqplaqu甲ahdrabundarLtPrP－reSbyi！nmunOblot：The   
individdalwasmethionine129homozygouswithicon鮎med   

D【⊂EM8亡R7．2007・ⅦしUME282・NUMBER49∴藤  

5J．W．暮ronsideandM．W．Head．personal⊂Ommuni⊂ation，  

JOU朴仏LOFβの10GJC軋⊂〃亡MJ5TrⅣ′35879  
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thediluentto keepoverallproteinconcentrations corlStant・  

Dilutedsamplesweremixedwithsampleloadingbufferand  
samplereducingagent（Invitrogen）andloadedacrosstwo12％  
Tris／glycinepolyacrylamidegels（Invitrogen）atconcentrations  

rangingfromlmg／mlto3・9fLg／ml（200FLgtOO・8FLgOfwet  
weighttissueequivalent）・50ngoErecombinantPrPwasloaded  
ontoeachgelasaninternalcontrol・Afterseparation・PrOteins  
weretransferredontoapolyvinylidenedinuoridemembraneby  
electroblotting，andPrPwasde［ectedwithmAb8H4（West  
DuraECLsubstrate．Pierce）．Monoclonalantibody7A12and  
polyclonalantibodylB3werealsousedtoconArmthelowPrP－  
reslevelsinlOILL／GSSandlOILL／263Ktissues・Image5Were  
capturedonbothx－ray61mandbyaKodakDigitalImageSta－  
tion現0・Experimentswererepeatediriduplicateortriplicate  
dependingonsampleavailabilitγ・   

DigitalimagesofeachgelwereanalyzedusingKodakIDsoft－  
ware．andPrP－reSlevelswercexpressedas pIXelin【ensi［ies・  
Sampleswerenormalizedacrossthetwoblotsandquantified  
usingther占combinantPrPcontroIsasstandards・Each血）ue  
wasmultipliedbythedilutionEactot，andanaveragewastaken  
fbrallsamptesrunPertissuetodeterminethelevelofPrP－reS  
pergramwetweightbraintissueineachmodel・Thisvalue，  
combiJledwiththetiterofTSEinfbctivitymeast∬占dineach  
！issTlq（！リ／g）y璽u至ざ4lo甲Ic叫些then里中堅9f甲P！堅甲1  

PrPpresperinLbctiousunitforeachtissueasinEquationsl－3・  

NumberofPrP－reSmOle⊂U［espergoftissue＝n（Eq．1）  

n＝［PrP－reSPerg／Avagadro’snumber（6・02×1023）y  

mole⊂uJarweightPrP（30，000）（Eq・2）   

Numberofmole⊂UlesPrP－reSPerinfectiousunit  

＝〃／tite川U／g）（Eq．う）   

肋鮎〟毒∽e〃fすA肋r〝d鉦作品珊ぶげpげ－ThePKresisト  

anceofPrPinausampleswasanalγZedbydigestion血tha  
rangeofPKconcentrations・Individua19－ILlaliquotsofeach5％  

NorLidetP－4Dbrainhomogenatewereincubatedat370Cforlh  
withPKcorLCentrationsrangingttomlto20JLg／mI・Thereac－  
tionwasterminatedbyadditionofphenylmethylsulfonyIfluon  
ridetolmM，andsampleswereanalyzedbySDS－PAGEand  
immunoblotting as described above. 

For“coldPK”digestion．samples（10％homogenate）were  
incubatedwith250J⊥g／miPKoniceforlh・Digestionwas  
stoppedbYtheadditionofphenylmethylsulfbnyInuotldetol  
mM．Sampleswerede－glycosγ1atedwithpeptideN－gJγCOSidase  
F（NewEngl9ndB皐01abs）followingthemanufhcturer’sinstruC－  
tionsandanalγZedbySDS－PAGEandimmunoblotting・   

α机加ab6is－Sampleswereanalyzedforthepreseneeof  
PrPScusingcQnfbrmation－dependentimmunoassaγ．（CDl）as  
describedbySafaretaL（20）．BriefLy．abnormalPrPwasprecip－  

itatedfrombrain homogenatesoflOILL／GSS，101LL／263K，  
andlOILL／ME7infected mice and uninfected101LL mice  

uslngSOdiumphosphotungstate・andpelletswereresuspended  
ineitherdistilledwateror4Mguanidinehydrochloridetopro－  
ducenativeanddenaturedsamples．4Mguanidinehydrochlo－  
ridesampleswerefurtherheat，denaturedat80．Cfor6min・  
Sampleswereaddedto96－WellplatescoatedwithmAb’FHll，   

35880 ノOU斤MJOFβ／OLOGJC軋⊂〃亡〟／‡7苫γ  

and PrPlevels were detected uslngeurOPium－labeled mAb  
7A12華ndaVictor2ELISAplatereader（PerkinElmerLifeSci－  
ences）・Theratioofdenaturedtonativesignal（d／n）wascalcu－  
1atedtoreachtissuetodeterminethepresenceofPrPS亡・  

Imf71tLnPPreCゆitatiof7 Qf PrPScLLaterally bisected brain  

halves仁一OmlOILLtransgenicmicewerehorrLOgenizedatlO％  
（w／v）inTriybufteredsalineanddilutedtoreachaconcentrar  
tionof5％（w／v）irlTris－bufFeredsaJinecontainingl％Triton．  

Homogenatesweresolュicatedforthreepulsesof4sandclariT  

fiedbγCentri丘1gationat400×gforlOminat40C・PhenYlmeth，  

ylsulfonylfluoridewasaddedtoausamplestoaconcentration  
Of2rtlM・EilChsamplewasanaJyzedbydotblottoestimatethe  
totalPrp content－Brieny・brairt homogenates were serially 
diluted（1‥1）inTris－bufferedsaJinecontainingl％Tritonthen  

denaturedinTris－SDSsamplebufferatlOOOCfor5min・Equiv－  
alentamountsofeachsamplewerethendepositedonanitro－  
Ce11ulose membrane andleftuntildrγ．Themdmbrane was  
probedwithmAb6H4（Prionics）andahorseradishperOXidase－  
1abeledanti－mOuSeSeCOndaryantibody（Pierce）・Theresulting  
Slgna）swerecomparedsemトquantitatively．Thesedatawere  
usedtoensureequalPrPirtputintoeachindividualirnmuno－  

pr 

gra血edantibodiesorcontrolantibodieswereincubatedat10  
FLg／mlGnal？OnCentrationfbr2hatroomt？FIPeratureina  
reactionmixturewith1％Triton．RabbitarLti－humanantibodies  
（1ackson）coupledtomagrleticDynabeads（Dγna】）wereusedto  
Capture the PrP－SpeCi6c antibodies as described（25，26）．  
Immunoblot membranes were probedwith mAb6H4and  

developedusingtheECLfemtomolarkit（Pierce）．   

RESULTS  

JOJ比〟icgJゆCおdwff〟263〝α〃dG∬♪JO2上馳0け山〝Je  

PrPDqpositioninBrai〃pBraintissuefromlOILLtransgenic  
mice，WhichshowedTSEclinicalsignsandTSE－aSSOCiatedvac－  
uolar pathology followinginoculationwithhamster263K 
scrapieorhumanGSSPlO2L（18，19），WaSSCreenedEorPrP  
depositionbyIHCusirlganti－PrPmAb6H4・Aspreviously  
demonstrated，101LL／GSS－andlOILL／263K－infectedmice  
hadlowlevelsofPrPdepositionirLthebrain，despitehaving  
⊂On丘rmed TSE disease．ThreelOILL／263K－and twolOILL／  

GSS－infectedtissues，WhichshowedextremelylowPrPdeposi－  
tioninthebrain，WereSelectedEbrんrtheranalysisbybioassay  
（Fig．1andTablel）．Ineachcase，PrPdepositionwasrestricted  
tothethalamusand，inmost甲SeS，WaSOnlyvisiblea亭Sma11  
grainYdepositsunderhighpoふerTicro亨COPy（Fig・1・F－H）・  

LoworundeteetablelevdsofPrP－reSlneaChbrainhomogenate  
were con丘rmedbγimmunoblotfo1lowing PK treatment of  
residualinocuJum（Fig．2）．   

叩頭Igγe由げ擁c如J砂G7〃βe肋‘び〟柁dりβf8〟∫∫りげ  

101LL〝；∬andlO］LL乃63KBrain77ssue－Althoughshort  
irtcubationtimesinmicecanbeindicativeofhigh1evelsofTSE  
infectidtYinLaninoculum7theactuallevelcarLOnlγbedeter－  
minedbyestiblishingtheID5。（dilutionatwhich50％ofthe  
animals、becomeinftcted）fbrtheinoculum・．Infbctivitytiters  
werethereforeestablishedforthe6veselectedtissues：101LL／  
263K（a）．101LL／263K（b），101LL／263K（C），101LL／GSS（d），and  

lOILL／GSS（e）（Tablel）．Itwasconsideredextremelyimportant  
intheseexperimentsthat，aSEhraspossible，aSlnglebrainbe  
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・C  brainandavoidedanyvariationthat  
may occur between tissues，aSis  

OftenobservedonaprlmarytranS－  
mission・Moreover this approach  

aYOidedthenecessit†OfcarrYingout  

largenumbersoftitrationexperi－  
ments，WhichwouldhaYebeenboth  

impracticalandethjeallYunaCCePt－  
able・1rLOCulawere prepared丘om  
eachindividualtissueaslO％sterile  

Saline homogenates and used to  
PrOduceaseriesoflO－Eblddilutions  
（10－2 tolOづ）brinoeulation．  
Wild－type COntrOl．129／Ola and  
transgenic lOlLL mouse brains 

infectedwiththewell．characterized  

mousescrapiestrairL如E7（Wt／ME7  
andlOILL／ME7，reSpeCtively）（18）  
WerealsoassayedascontroIs．The  

SeVen SaTnPles wereinoculated  
intracerebrallYintogroupsof129／  

01amicefor Wt／ME7，and trans－  

geniclOILLmicefbrauothersam－  
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FJGUFt【1．LowlevelsofPrPdepos托ionlnlOILUG5S－andlOILLJ263K・illfededJ）rain．1mmunohisto⊂hern－  
istrywaspeTformedonsedonsofbrainfromlOILtJ263K－andlOILLJGSS－infeoedmkeusJngmAb6日4to  
de捷mihetheleYel～OI打Pdepo～jtion．ME7－infe⊂tedくOntrOlmousebrainwa～Sta；neda5⊂0ntrOl∽．円vebrain～  

ShowninA－E（3×101Llノ263Kand2×101LUGSS）showingverylowleveJsofdepositionweresele⊂tedfor  

furtheranalysistoquant吋theleversofTSEinfe⊂tivityandPrP～⊂inea⊂htissue．VerylowlevelsofPrPdeposition  
WereObservedjnbraintissue，Whidhvariedbetweenea⊂hindividualmousebrain．Depositionwasmainly  
Observedinthetha］amus（F一周．ThaLamusofanuninfe⊂tedlOIL，Lmouseisshownforba⊂kg（Ound⊂OmPari5On  
（0．A－FandJ．4×magniれcation；F－L20×magnifkation．＾，101LLJ263K（a）；B，101LU263K（b）；ClOILtJ263K（⊂）；  
LLlOILtJGSS（d）；E，101LUGSS（e）；F，thalamusoflOlしU263K（a）；G，tha［amusoflOILL／263K（⊂）；H，thalamusof  

青 

竜 

官署 

魯 
牒 

st 

き  

101LLJGSS（d）；L．thaJamuspf303－day＝Olduninf∝tedlOILLrnouse；去ndJ．．WtLME7⊂OntrOL．  
‾∵∴申e£Theper亡entageOfmi亡elthat  

developedTSEpa血0logywascal－  
Culatedforeachgroupineachdilutionseries，andthe（D50WaS  
determinedusingtheKarbercalculation（24）．Thenumber主ot   

TABLE 1 

¶5SueSざele亡tedforanaly5is  
d虞1鮎of七IinicaidiseふandY那加Olarpathologyinth亡餌e扇ぷue55electedbr  
anaけSis・▲11mice血owedposidYedhical細dv之000Ⅰ8rSi即SOfTSEdiseaseandlow  
kvelsorI〉rpde叩ition・  

inftctious units per gramtissue（IU／g）for eachindividuali  
mousebfainareshownrinTable2・Assumlnga±0・5logerr牢息  

ー  
fbreachtit6f（24），all101LL／GSSand101LL／263Ksamplespro一 
ducedtiterざOfinLectiYityrangingfrom～107to▼109IU／g・Thd 

、： 

titerof108・7wasalsoidentiRedinlOILL／263K（a）．Bothofth占se  
brainsShowedlowlevelsofPrPdepositionbγIHC，buttite王s、  
werehigherthanthatmeasuredincontroIWt／ME7brain 

（108・S），示hichshowedsigniGcantlymorePrPdepositionbγlHC  
（Fig・l）．Titersilltheotherthreetissuesweresilllilar（107・2tq  
lO7・5）andcon点rmedahigh1evelrofin毎tiYityirtthepresenceof  
extremelyloworundetectablePrPdepositioninthebrain（Figs．  

Ti砧Ⅶeq究d qi山cl】Vacw）一打  PrP  l爪00ba伽鱒匹出血  
ゎーti鵬血m T鱒：門th0lo訂‘呵坤紙皿‘primぴ′s亡⊂Ondaげ  

ゆ±エエ  

385   109±2  

4る4   129±2  
534    262±ヰ  
259   154±3  
252   123±1  

101UJ2G3K（a）PositiY亡 PositiYe  十  
101LU2‘3K（b）Posi也ve pos拍Ye   ＋／－  
10】LU2占3K（亡）Posi【ive positiv亡   ＋／－  
101u一／GSS（d） Po5itive P05iti▼亡  ＋  

1011⊥／GSS（e） Po5itiYe PositiYe   ＋ト  

一S⊂0ポn80一汁Pdepo£jHon：＋＋十．high；＋＋．m亡dium；＋，low；＋卜．ve汀抑dl   
伊甘inydep（，Sit5・  

▲In⊂ubadontimeoreachindiYidualmo山eOnprilnむγtra用爪Is5ionoF亡i血er2扇K   
orp102LGSS．  

‘lncubidon亡im亡Orl¢1LLmtくeinoculakdwjthl％brainhomog印at亡斤om亡ad1   
5匹d丘clOlu乃眉Ⅹ－ふ101uJGSS－in‘bc【d＝血凱止Tran5mi応ionofdise誠e研   
川bpi詳blOlu⊥鵬iαWaS－1∝瓶inea亡hca～e・  

1 2 3 4，5 さ 丁 ¢ 9 101112 

1and2）．TheresultsofthelD，。determinatibnthereforeprov  
thepresenceofhighlevelsoEinLtctivityinlOILLtransgeni  
miceinfさctedwithPlO2LGSSorhamster263K．   

エi地or抽凸や－n芳ムβe鎚℃虎d加▲上砂ケ坤cJわ揖71由〟g－  

IHC using anti－PrP monoclonaland f）0けclonalantibddie華  
foundlittleorrLOPrPdepositioninbraintissueoflOILL／263K  
3ndlOILL／GSSinfbctedmice（Fig・1，anddatanotshown）・  
However一IHCdoesnotdistinguishbetweendi鮫rentfomlSOf   
PrP，thereforedirectmeasurementofbrainPrP－rCSIcvekwas  
undeftikentodeterminetheamountofPrP－reSaS早OCiatedwith  
titerofinftetivifyineachbrain，1istedinTablel・Residualinoc⊥  

ulilmh）meaChbioassaγWaSmixedwithdetergentbuLferand  
digestedwi！hPK（Fig・2），anda2－foldserialdilutionfroml  
mg／mlto3・9－g／ml（wetweightbraintissug）wasanaTyzedby  
immunoblottingwithmAb8H4（27）．RecombinantPrPwas  
lo左dedorLeichgelat50ngasanintemalcontrol．FortheME7－  
ihftctedtissues，thelimitofPrP：resdetectionwas15．6FLg／ml   
Ebr Wt／ME7hombgenate and31．3FLg／mlforlOILL／ME7  
homogenate・Henceth占sameagentproduced～2－fbld‾1essPrP－  

JOUβMldFβJOl∝J以1（H亡〟応用y 35881  

＋  －   ＋   －   ＋   －   ＋  

F：lGURE2．LoworLrrtdetedAbltlevelsofPT・P－reShllOILLJGSS－atldlOltLJ  
2‘；糾爪毎dodb帽Id・Res加a暮、in∝u山mfromthetissues5eleddbr■D50  
bioassaywereanさ圃byinmunobJotfoIIowingPKtreatmenttoJdete⊂t 
PrP一代S・山n亡∫乙4．色8．Jqand12．d吻合5tedwithPKat之叫唱／mlbrlhat370⊂；  
仏nesl．3，5，7．乳andll．n6pk⊂OntrOf；Jdnesl．and2，Uninf畠ctedWt129／Ola  
mouse；ねn亡∫jandヰilひILlノ263叫独仏ハe∫∫‾and色101Lリコ63呵b）；hne～7and  
8，101LLJ263K（d；klneS夕and′1qlOILUGSS（d）；andk7neSllandI2，101LU  
GS5（e）．州立mpl銭WerebadedatlOmg／ml（wル）wetwdght血ue（2㈹掴  
per（ane）．B］otsprobedwithmAb・8H4．   

usedfbfeaCh 

digestion，IHt，etC・）．Thisalloweddireとtcor王elationtobemade  
betweenthelevelofin鎚ctivitYandPrP－reSineachindividual   
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TA8LEユ  

⊂omparisonoftiterofinfeくtivityandPrPィesleve】  
PrP－reSlevels．quantitiedrelativetorecombinantPrPh■Omdigitalimrnunoblot  
きmages・andinfecti叫titel－・meaSul■edbylD餌bioassay・Detedio－－1in－i【o一雨  

－mmunOblots†Stem、VaSeStiIllatedtobせequiYaIe－－t10ユ5揮OrPrP－reS／きWetWeゆt  
brain＿  

PK 20 10 5 1 O 2010 5 210  

prP－reS  Prp－reS  Titer  

棚々血好ん  ％す〟∫7   

1994  1α〕   

l剛  52  

ヰ98  2S   

くZ5  ＜1．3   

く25  くI，3  

＜25  くl＿3  

く25  ＜l．3  

JIJ々d∬以ぞ  

10凡1  

107八  

l（）ポ7  

10丁▲3  

．107－S  

lOヴ・鮭  川7・ユ  

PK 2010 5 1 0  Wt／ME7  
101LL／ME7  
101LL／263K（a）  
101LL／之63K（b）  

101LL／2る3K（ぐ）  
1OILL／GSS（d）  
101LL／GSS（亡）  

20 10 5 t O 

dTiter（Ifintectivilypergr3mOfbraintissuea5Calculatedrr（一mTD5。bioa5Sarinmi⊂e  

旧jngtheKarヒ杷rCal⊂ula血n 
ムTheAdualamoun【りrPrI〉－【亡Squanti6d丘umtheblots（0・5－2叩扉かShi紳ヒrthan  
wouldbepr亡dictedわrmouseポssu亡andm叩「亡Ilect山亡uSeOFrecombinantPrP  
brcalibration．becausethi5do亡5nOtPO5SeS5anyP（一点トtr押Stati（〉nalm（－dif盲⊂a－  
tionsandrtlaythereforedjsp］aya［teredarltibodya（finity・However・thisirtter－  
nll亡OntrO］actstonormaljzeeachblotand．theretore．ensuresthatt［lereladve  
pr－IPO代iQn川fP－P－r亡Sbehveenea⊂hmodelar亡real・de叩i【ep（－SSibl亡err（lr只in  

theabsolu【equan【in（ation 

resirIthelOILLtransgenicmice compared withwild－type   
mice．altI10ughthiswasassociatedwithaO・7logdropintiter  

（TabIe2）．In101LL／263K（a）thelimitofPrP，reSdetectionwas   
62．5FLg／mlbrainhomogenate，Whichwasapproximatelyhalf  

‾”1helevelinIOILL／ME7arrdoneqtIarterthelevel血Wt／ME7．  
Forallothersamples，nOPrP－reSWaSdetectableineventhe   
mostconcentrated（1mg／ml）saTnPleexamined（Table2・Fig・2・   

arLdsupplementalFig・Sl＾）・Digitalimagingofimmunoblots   
andquantitationofPrP－reSrelativetorecombinantPrPcorLtrOl   
allowedthecalculationofPrPS⊂concentration（meanPrP－reS  
gramspergramwetweightoftissue）ineachsample（Table2）・   

Thelevelofsensitivityfortheimmunoblot．det占ー品inedusing   

recombinintPrP，WaS5－10ng，therefbretheIevelofPrP－reSin   
SamplesthatshowednoPK－reSistantmaterialmustbebelow   
thisthreshold－PrevioussttldieshaveshownthatPrP－reS丘・om   

otherwelrcharacterizedrodentscrapiestrainswithtitersrang－  
1ngfromlO5・5tolO9canbeeasilyidenti丘edonimmunoblotof   
l％t）rainhomogenatefollowingPKtreatment（supplementaJ   

Fig・SIB）・Thesedatawouldsuggestthattissuecontainingtiters   

oflO7tolO9IU／gshouldcontainlevelsofPrP－reS，Whichcanbe   
easilyi4enti丘edbyimmunobloLHowever，forlOILL／GSS－and   

lOILL／263K－infected tissue this was clearlγnOtthe case．   
Althoughwecannoteliminatethepossit）ilitγthatPrP－reSWaS  

indeedpresentbelowthethr’eSholdleveloftheimmunoblot，a   
POOrCOrre］ationbetweerltheleveZofinfec【ivitγandtheamount   

OfPrP－reSinthebrainisneverthelessclearlyestablished．To   

confirmthattheEiiluretodetectPrP－reSOntheseimmuLlOblots   

WaSnOtSimplyaconsequenceofthelossofthemonoclonal   
an亡ibodyepitope（8H4）dupJicateblotswerealsoprobedwitha   

SeCOndmonoclonalantibody（7A12）andapolyclonalantibody  
（1B3），Whichdetectsmul亡ipleepitopesinPrP・Theseresults   

confitmed the）ow PrP－reS）evelsinlOILL／GSS andlOILL／  

263Ktissues（datanot．shown）・Althoughthecombinationof   
moftOClonalandpolyclonalantibodiesused【oexaminethese   

卓SSueSmakesitunlikelγthatafbrmofPrP－reSeXiststhathas   

notbeendetectedinourimmunoa亭SayS，thispo’ssibilityhasnot   

beentotal1yexcludedandwecontinuetoinvestigatethesetis－   
suさswithnewantibodjes．  

35882 ノdu／？MlOFβ旧10G／（邦＿⊂〃甜／5用y  

FIGURE3・PKre由tan乍eOfPrPinlOILUGSSandlOILU263Kiiaintissue．  
8rainhomogenatesinNonidetP司0け鱒bufferwered垣e5tedwithvarying  
〔On⊂en拍tio厄ofproteina5eKat370⊂brlh．Sampleswere5U叫ededto  
SDS－PAGEand血munobIottingtodeterminethePKsensitivityofthePrP 
PreSentinlOILL／GSSand101しtJ263Ktissue・Representativeimages5how：  
A，UninEe（tedlOlしし⊂Ontr01mousebrain；B．uninfe⊂tedWt129／OIa⊂Ont（OJ  
mou5ebTain：C，101LU263K（b）mou5ebrain；andD，1OILU263K（a）mou5e  
brain・ThePK（On⊂entrationusedfordigestionis5hownoboveea⊂hk7ne  
（mkro9ram5／ml）．8IotswereprobedwithmAb8H4，8のindi⊂aten10le⊂Ular  
mas～markerso（36and3OkDa．   
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AreAJおr〃α〟γefbr′〝∫q／PrタA丘ぶOCんはedwf班ノゆcfルfケア－  

＿Although▼PrP－reSWaSPreSentatlowOrunde上ectableleYelsin  
tissuesfrom101LL／GSS－andlOILL／263K－infectedmice，it  

ispossiblethatformsofPrPotherthanPrP－reSmaybeinfec－  
tious（28）・Alterna！iveformsofPrPsuchastransmembrane  
PrP（29，30），CytOPlasmicPrP（31，32），andPrPwithamino  

acidinsertionsoideIetions（33－36）havebee几Iinkedwith  

disease・Inaddition，aPK－SenSitivevariantofPrPSc，SPrPS亡，  
hasbecnrecentlγdescribed（20－22）thatmayrepresentan  
intermediateirLtherefoldingofPrPCtoprpS⊂duringthe  
diseaseprocessandcouldthereEbrebeassociatedwithinfec－  
tivity・TotestwhethersPrPScmaYaCCOuntforthedissocia－  
tion be【ween PrP－reS andinfectivitγinlOILL／263K and  

lOILL／GSStissuesweexaminedtheproteaseresistanceof  
PrPinsuchbrainsbydigestlngWitharangeo（PKconcen－  
trations fromlILg／mlto20JLg／rnl・Homogenates from  
Wt／ME7，101LL／ME7，and uninfectedlOILL and129／Ola  

micewerealsotreatedwithvarγingPKconcentrationsas  

COn［roIs・DigestiorLWaSStOpPedby■′theadditionofphenyト  

methylsulfonylnuoridetolmM，andsampleswereanalyz・ed  
by＼immunoblot（Fig・3）・InthepositivecontroIs（Wt／ME7  
andlOILL／ME7）PrP－reSWaSeVidentinalldilutions，with  

the PK－reSistant core stillvisibleLafter treatment with20  

FLg／mlPK（datinotshown）．PrPintheuninfectedcontroIs  

WaSfourtdtobesensitivetoPKconcentrations＞5ILg／ml，  

andproducedmildlyPK－reSistantfragmentsatPKconcen－  
trationsof2－5FLg／mlunderthedigestionconditionsused  

here（Fig．3）．PrPirtthe263K－irLfectedlOILLbrainsshowed  

VariablePKresistance，inagreementwiththelevelofPrP－reS  
detectabIein each homogpnate．Thus，101LL／263K（a）  
ihowedPrP－reSa亡20FLg／ml，butlOILL／263K（b）and－（c）  

showedasimilarpatterhofPKresistancetouninfectedmice  
（Fig．3）・lnaddition，SamPlesんombothlOILL／GSS（d）and  
lOILL／GSS（e）showedaPK－SenSitivitYpatternidenticalto  
thatofurlinfectedlOILLmice（datanotshown）．  
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FIGURE5・⊂DlanaIysisoflOILUGSSandlOILU263Kbrainhom09enate・  
SamplesoflOILUGSS匝inhomogenate，101LU263Khomogenate，and  
uninfed＝edorME7－infeded⊂0ntrOkwereanal匹edforthepresen⊂eOfPrP～‘  
USinga⊂Dl・Sampteswerepredpitatedwithsodiumphosphotungstate，and  
Pelletswereresuspendedineitherdistilledwateror4MgUanidhium－H⊂lto  
PrOVidenativeanddenaturedsample5・Thesewereanalyzedinasandwkh  
亡しISAusi咽mAbFHla～⊂aPtUreandmAb7A12a～dete⊂tOr．鮎tioofdena－  
tur申tonative（（析一）signa［plottedtoshowpresen⊂eOfPrPS｛．Sompkl，  
101LUGSS伊；SOmPIe2，101L．IJGSS（k）；SO叩Ie3．101LU263K（m）；SOmPIe4，  
101LU263K（n）；58叩Jeも101しUME7；andidm′）Je占．uninfededlOlはmouse．  
AII5aJ叩16WereaS泊yedinduplkate．Do伽dJ加indi⊂ate～M▼0仔Ⅶlue．  
Whi⊂hwas⊂akulatedasthed／nratiooftheuninfe（tedlOlしLp山slO％．   

nal－obtainedonderrattmtionLOfthe・SamPl亡Bec犯ethisaSSay 

doesrLOtuSePKdigestiontoidentifyabnormalPrP，itcanlalso  
beusedto－idem叫iPrPS⊂・To⊂On丘rm㌧也eabsencerやり竺ge 
amountsofPrP－reSOrSPrP？Finthemoヰel亭Ldescribedhere，CDl 
analysis was performed on tissuesp帥mlOILL／GS＄－，and 
101LLj263K－infbctedmice．TissueL如manimalsdetailedin 
Tablelwas：nOtan山yzedduetolimitedsampleaYaihbilil筋but  
anaIysis was pcrformcd on tissuesfromlOluJGSS－arLd  
lOILL／263K－inftctedmicewithcon丘rmedclinicalan4patl10－  
logicalTSEdisease，もutlitde’ornoprpScinthe・brain（supple－  

mentalFig．S3aTldTableSl）．Thed／nratiosobtainedfora11four  
inEtctedanimilsrangedfromO．73to2．39．whichweresimilarto  
OrlowerthantheuninfectedlOILLcontrol（d／nratiQOf2．01）．  
ThelOILL／ME7controlgavead／nratIoof9・8（Flg・5）．These  

datacon丘rmthelimited‘PKdi由stionstudie5，PrOVirtgthatno  
PrPSこ－1jkeconformersarepre革entin101 
263K－inEtctedtis声ueSthatcouldaccountfbrtheobservedtiters  

Ofi垂細雨隼   

助川〟〝呼reC吻血加〃 U扉喝 prP免一乎eC折（：〟川OCわ〝αJ  

A〃虎如dお－Several、mAbstlaVebeengenerated血atspeci広一  
cal1ybihdPrPScisoforms，butnotPrPC・ThesearLtibodie亭Can  

therefbreisolatePrPS⊂fromnon－PK－treatedtissue．homoge－  
natesbyimmunoprecipitation，enSurirtgthatallabnormalPrP 
isoformsareidenti丘ed．Thistechniquehasbeenusedbyothers  

t6demonstratethepresenceofsPrPS⊂inthcbrainsofmice  

overe丈pressinglOIL－PrP（22）．Here；prpS⊂－SPeCific′mO丘f 

gr申edm＾bs89Ll12and136－158（25）wereusedtoimmu－  

noprecipitateP［Pfrombrain‘tisstfehomogenatesoflOILL／  

GSS－ihdlOILL／263K－in長ctedmice． 
taken丘ommiceshowingpositjveclinicatandvacuol㌍SigrLS‘of  
TSEbutlowlevelsofPrPdepositioninthe5叩－ePrlrnarYtranS－  

missionexperimentsasthoseusedtodeterminetitqrofinftc－  
tivifyinqachmodel（detailsirLSupplementalFig・S2andTable  

Sl）．PositivecontrolmAbD13（Whichpretipitateso叫th占cel－  

lularformofPrP）andme＄ativecontrolmAbb12werealso  

．のU船上OFβJO10G／G軋ロイ亡M応用y 
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円GURE4．⊂01dPKtreatmentoftis5ueSfromMglltiter／］owPrP－reSnOd－   
ets．101LUGSSandlOILLJ263KtisstJeStaken打omthesametranshlission   
experiment～aStho～e；howninTablelwere；∪叫ededto⊂OldPKdigestion   
Onice．UninfktedandWt／ME7－infectedbrainswerealsodigdstedas⊂On－   
troIs．Lonel．undigestedlOILUGSS brain homogenate；Jone2．101LU   
之63K（g）；J〃nej．101LUGSS（の；血∩亡4101LLuninfeded⊂OntrOいロneもWn29／   
Olauninfeded⊂OntrOl；血りe6．㈹ME7infeded⊂Ont－01・1ロ〃e；2一石Were   
treatedw托h250pg／mlPKoni⊂efoTlhandd㌣gty⊂OSylatedwithpeptide   
叶gレ⊂OSidaseF・ME7⊂Ontr0lwas暮oaddat～25％ofthe⊂On⊂entratiortof   
b爬∫～－∫・tO・al】ow⊂OmP諦幻n．ThモもlotwaシP相加dwithlれAb7AはThe   
inageha5been亡rC．PPed什omasingleb）ottc（TemOVe（aneswithsampIesthat   
arenotrelevanttothisfigure．  

取epresenceofsPrPS⊂inbraintissueha畠alsobeendempn－  
Sttatedby．pe血rmln6COldPKdigestion，iePKdigestioム6nice  
て草1，22）・SprpSぐhasbヒenpreⅥouslyiden鵬edinsamples也at   
Shdwedno翫P－reS（usingstandarddiges9onconditionsof20   
FLg／mlEbrlIlat37●C）bythepresenceofa22－kDabandon  

－immunoblotafterdigestionwithPKofl托eandsubsequerItde一   
如COSyladonwi血pep朗eル・如Cdsidase 
WeaimedtoperfbrmallproceduresoneachindiYidualmouse   
brain，theli血itedtissue．sizemeantthiswasnotpossibleEbrthe   
COldPKamalysescarriedouthere．However，COldlPKdigestion   
WaSperEormedonb血ntlssuetakenfrommlce－showingposL－   
tiveclinicalandvacuolarsi騨SOfTSE，butlowleYels：OfPrP   
depositioninthesamepnmarytransmissionexpe上imentsas   
thoselistedinTable2（detai1sinsupplementalFig・SぬndT＆ble  

・Sl）．ThesetissuesLhiledtodemonstrateanymarkedinc；eAsein  th 
e22－kDaPK－reSistantPrPbandaftercoldPKdigestidn（Fig．   

4，LarleS2and3）．Whencomparedwiththe・ME7control（Fig．4，   
hzne6，loadedat25％concentrationoELdnes2－q，the－lowlevels   

OfPrPapparentinlanes2and3a氏erdigestionwithlPKonice   
demonstratethatsPrPS⊂cannotaccountforthehightiterof   
infectivityinthelOILL／263KLandlOlt，L／GSSmode！声i  

＾1thoughPrPScisgencrallyde＆ned／byitspardal∫e＊tan∈etO   

PKdigestion，itcaJlalsobeidentifiedusinglmmunOaS亭叩Stht   
exploitthedi鮎rentialbindingQfanti－PrPantibodiestqPfPSc 
irtthenativearLddenaturedstate．EpitopesthatarehidderLin   
thenativePrPScconformationbecomeexpo寧edondenaturr   
ationinincreasIngCOnCentr？tionsofguanidinehydrochloride，   

leadingtoanincreaseinantibodyりinding・ThisLObseTYati9nis   

thebasisoftheCDI，WherelevelsofPrPS？arecalculatedby   
measuringtheratioofthed㌣lahredtonativesigmal（d／nratio）  

inasandwichELISA（2q，37，38）．Anincreaseind／nradoindi－  
catesAthepresenceofPrPS⊂，Whi⊂hproducestheincreasedsig－   
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A 12 3 4 5  6 7 8 9 10  PrP－re5inwild－typeME7tissue）．Previousstudieshaveshown  

that PrP－reS from other wellcharacterized rodent scrapie  
Strainswithtitersranging丘・OmlO5－5tolO9canbeeasilyiden－  
ti鮎donimmunoblotofl％brainhomogenatefo1lowingPK  
treatment・Basedortthesepreviousdata，itwouldbepredicted  

thatthetissuesstudiedhereshouJdcontairltitersfarbelowlO5  

1U／gtiss11e・Howeverthetransmissiondataclearlyshowthat  

lOILL／GSS－andlOILL／263K－infectedtissuescontainedhigh  
titersofinfectivitY，WhichexceedthosemeasurediLlboth79V－  
and22A－irlfectedtissue（supplementalFig．SIB）．Thesedata  
SuggeStthatcurrentdiagnosticassaysystemsthatrelyonI）rP5⊂  
detectionmightfailtoidentifysomehigh1yinfectioustissues．  
To this end．tissues fromlOILL／GSS－andlOILL／263K－in＿  

ftctedmicearecurren叫beingassessedinseveraloftheseassay  
systems in our laboratory. 

5everalindependentstudieshavepreviouslyshownthatone  
TSEinEectiousunitiscomposedoト105prpS亡molecules（2，14，  
15）・IncontrasttothesestudiesthedataobtainedfromlOILL／  
GSS－andlOILL／263K－infectedtissuesindicatethatthenum＿  

berofPrPS⊂hoteculesperunitoFinfbctivi〔ymustdisplayawide  
range・WithlOILL／GSS andlOlI－L／263K tissues showing  
betweenlOtolOOOtimesfewerPrP－reSmOleculesperunit  
infectivitYthanWt／ME7．Altematively，thesedatacouldindi－  

Catethatonlyaverysma11proportionofPrPScpresentinTSE－  
i亘fさetedtisiu由isaヒt血nγinfecti血s．Thi畠1acktIf由rfeIatio■h  

betweenlevelsofPrP－reSandinfectivitγdoesnotsupportPrP－  
resastheinfecfiousagentofTSE．   

BecausePrP－reSdoesnotappeartobeamajorcomponent  
Ofinfectivityinthisstudy，itispossiblethatanotherformof  
PrPisresponsiblefordiseaseinthesemicc．Wehaveshown  

Previouslythat101LLmicecarLfbrmPrP－reSWheninocu－  
1atedwithotherrodentTSEstrains（39）；therefore，thelack  

ofPrPS⊂inthesqmodelsisnotduetoininherentinabilitγOf  
lOIL－PrPtoconverttoaprotease－reSistantisoform・Incoll－  

trasttothegene－targetedtransgeniclOILLmicedescribed  
here，tranSgenicmice，WhichoverexpresslOIL－PrPatlevelよ  

8－tO16－foldhigherthanendogenousPrP，developasponta－  

neousneurologicaldiseasethatappearstobeassociatedwith  

a pK－SenSitiveformofPrPS⊂（21，22）．Wehavefoundno  
evidenceofsPrPScinlOILL／GSSorlOILL／263Kbraintissue  

byeitherlimitedPKdigestionstudiesorCDIanalysis・Addi－  

tioTlally，mOtif．graftedmAbs89－112and136一二158．which  

specifica11ybindPrPS〔，didnotimmunoprecipitatePK－Sen－  
sitiveformsofPrPS〔fromlOILL／GSSorlOILL／263Kbrain  

tissue，eVenthoughthesemAbshavebeenshowntoimmu－  

noprecipitateabnormalPK－SenSitivePrPScfromlOIL－OVer－  
expresslngtranSgenicmice・60nepossiblereasonfbrthisdis－  
CrCPanCybctweenmodcIsisthatdiseaseinlOILL／GSS＼and  
lOILL／263KmiceisduetoaTSEinfection，Whichhasbeen  

transmittedfromaknowninfe⊂tedsource，andcanbefurther  

passagedtobothlOILLandwild－tyPe129／Olamice（18，19）・Irl  
とontrastthe disease observedin transgenicmice overex－  

pressing101LPrPdqe主nottransmittowjld－tyPemiceand  
Onlyappearstoacceleratethephenotypealreadypresentin  
miceexpressinglowerlevel・SOfthetransgene（17，22）・This  
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FIGURE6．ImmunopredpitationusingPrf＞Sく－SPe（ifkmonodonaJanti－  
bodies．101しUGSSandlOlしU263Kti～5Ue～takenfromthe～ametran5mis～ion  
experimentsasthoseshowninTabIelwere～UbjectedtoIPusingPrPSく－  
spe⊂折⊂mAb589－112and136－158todeterminewhetherforrnsofPrPS⊂′  
WhkhweresensitivetoPK，WerePreSentinthesetissues・mAbD13・Whi（h  
pre⊂ipitatesonIy⊂elIu［arPrP，andmAbb12．whkhre⊂Ognizesthe川Vgp120  
antigen．wereusdasIP（OntrOfs・lnA：Ionesト5．101LL／G5S（h）；k）neS6－10，  
uninfe⊂tedlOILし；in8：IorleSト5，10†LU263K（i）；k7neS6－1仇uninfededlOILL；  
inC：RMLi⊂raPieWt⊂OntrOl．Lanes7and6，⊂rudebrainhomogenate；lones2  
and7．1PwithmAbD13（PQSitive（OntrOlantibody）；rOrIeS3即d8．1PwjthnlAb  
b12（negative⊂OntrOJantjbody）；lones4and9．JPwithmAb89－112；lone55  
andJqlPwithmAb136－158．   

includedinal1experiments・Foral1101LL／GSS andlOILL／  
263Ktissuesexamined，eXtrem亘1ylowlevelsofPrPScwere  

immunOPreCipitatedbybothPrPS⊂－SPeCi丘cantibodies（Fig．6）．  
Theselevelswereestimatedbyimmunoblottobe100」tら1000－  
fold：lessthanthoseprecipitatedfromcontroIRMしinfected  
mousebrain・ResultsfromtheseimmunoprecipitatiorlSthere－  
foresuppprtourpreYiousbiochemicaldata，Whichshowno  
evidenceDfPK＿SenSitiveforms ofPrPScinbraintissue丘om  

lOILL／GSS－andlOILL／263K－infbctedmice．   

DIS⊂USS10N   

PrPS亡isthoughttobethesolecomponentofthepr10n，Or  
でSEinfectiousagent．Forthisreasonithasbecomethemain  

targetforTSEdiagnosticassays．whereidentiAcationofPrPS亡in  

POSt－mOrtem brain tissueindicates a TSE－POSitive animal・  

HowevertherelationshipbetweenPrPScandTSEinfectivity  
has not been dennitivelYdemonstrated，and concerns have  
beenraisedbyearlierreportsofdiseasetransmissioninthe  
apparentabsenceofPrP－reS（16・18）■lnparticular，101LLgen？，  

targetedtrarLSgenicmiceinoculatedwithGSSPlO2Lor263K  
SuCCum♭toadiseasc，Whichishigh1γtranSmissiblcto both  
lOILLandwild－tyPemicebutshowsextremelylowlevelsof  
PrP－reSinthebraitl・Extendedanalysesofthismodel（desFribed  

here）havenowusedquantitativeassaYStO11nequivocallyderrL－  
onstratethattitersoflO7tolO9IU／gcanbepresentinbrain  
tissue，Whichshowslitt］eornoabnormalPrPaccumulationby  

Standardimmunoblotanalysis，lHC，CDI，OrimmunoprecIPl－  
tation．ThesetitersaresimilaftOOrhigherthanthoseobserved  
inourwe11characterized，hightitercontroIstrainME7，butfor  
40f5brainsanalyzed，PrP，reSlevelswerebelow、fhelimitof  

detectionofourimmuムoblotassay（＜1．3％oftheamountof   

35884 ノOU斤MlOFβ忙九OG／（11（〃どM岱my  
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suggeststhatsPrPScmayinsteadbeassociatedwithoverex－  
PreSSionormisfoldirlgOflOIL－PrPandnotTSE・Thespecies  
OfabnormalPrPproducedduetooverexpressionoflOIL－  
PrPisthereEoredifferentfromthatproducedbYTSEinfec－  
tion．Thenatureoftheinfectiousagentinthecurrentstudy  
hasyettobeestab7ished・Wenowaimtousethisunlque  
modeltodeterminewhetherinfectivitγinthesetissuesis  
consistent with other abnormal conformations of PrP or 

withfactors otherthan PrP．   

The models of disease described herein demonstrate the 

POtentialfortheexistenceofhighlevelsofTSEinfectivity  
with undetectable PrP－reSin naturaldisease．Indeed，  

increasedsurveillanceaTldsensitivityoftestingmethodshas  

identifiedanewTSEofsheep，termedatYpiFalscrapie．These  
animalswereidentifiedasTSEinfectedbyonePrPS亡－SpeCific  
diagnostic ELIS＾，but could not be con抗rmed by other  
metl10ds（40，41）．Suchcasesarenowonlyidenti瓜ableusing  
assaYSthatrequlrelowconcentratiorlSOfPK，OrnOPK，inthe  
assayprocedure－Itis、urLknownwhetherthisistrulyanew  
TSEofsheep，OrWhetherithasbeenpresentinsheepfor  

sorrletime（42）butwasnotdetectedduetotherequcedPK  
resistanceofPrPS⊂．However，thediseasehasbeenshownto  
behighlγtranSmissibletotransgenicmiceexpre左Slng 
Prp（娼），indiてadngtheprモSenCeOfsubstantia11ev占1s・0ト  

infectivitγ．Theresultsofourstudyraiseconcemoverthe  
suitabilitYOfPrPScasasolediagnosticmarkeroETSEdis－  
ease．ItisvitalthatmarkersofTSEinfectivitγ0therthan  
PrPS⊂areidentifiedandvalidatedinmodelssuchasthosewe  
havedescribedandcharicterizedhere・Weanticipatethat  
suchrさsearchwi111eadt6thedevelopmentofmorerobust 
diagnosticassaysEorTSEdisease，tJhichwillhaveimportant  
implicationsfort｝Othanimalandhumanhealth・  
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ChenF，Calil，CoronaC，Martucci  
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G，ZouWQ，C8r占melliM，Gambetti  

照射解凍赤血球－LR「日赤」（日本赤十字社）   
P．JVirol．2008Apr；82（7）：3697－3701．  
EDub2008†an30．   

○非定型ウシ海綿状脳症プリオン抹のヒ卜伝播リスクの評価  

ウシのプリオン疾患である、ウシ海綿状脳症（BSE）は、BSE－Cというたった1つの株から発生したと広く考えられている。BSE－Cは、  
使用上の注意記載状況・  

ヒトにおいて変異性クロイツフェルト・ヤコブ病と称される致死性プリオン疾患を引き起こす。2004年以降、ウシアミロイド海綿状脳  
その他参考事項等  

症（BASE、またはBSE－Lとも呼ばれる）およびBSE－Hという2つの非定型BSE株が複数の国で発見された。これらのヒトにおける伝  解凍赤血球濃厚液「日赤」  

研  

究  

報  
、 

フォームの存在を示し（孤発性ヒトプリオン疾患によるプリオン感染Tgマウスではゼロ）、BASEプリオンが本質的にリンパ向性であ  
笥 のJ  

。gマ 
概  
要  

vCJD等の伝播のリスク  

報告企業の意見  今後の対応   

非定型ウシ海綿状脳症プリオン株は、ヒトにおいて通常のBSE株    今後も引き続き、プリオン病に関する新たな知見及び情報の収集に   
よりも感染性が強く、リンパ向性が高いことが示されたとの報告で、  

ある。  
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JouRN＾LOFVIROLOGY，＾pr．2008，P．3697－3701  
0022－538Ⅹ仰即＄0臥00＋O doi：10．1128／JVI．0256ト07  

Copyright◎2008，Americ卸SocietyforMicrobiology・Al1RightsReserYed・  
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EvaluationoftheHumanTransmissionRiskofanAtypicalBovine  
SpongiformEncephalopathyPrionStrain∇  Qing’1†  

町：三 
．こ  

Re00ived30November2007／A∝eptCd16JaTLuary2008  

80勇nespongiねmemceph8lopatlly（BSE），thepdomdis助SeiⅢしCattle，WaSWidelybelie▼edtobe00uSdby  

pnJyomestrain，8SE・C．8SE・CcatlSeSthehtaIprioJldiseaseJtamedTICWYariantCrcutzbldtJacobdiscasein  
htmans．Twoabrpica18SEstrains，boviJteamyloidoticspoTLgibmencephlopa（hy（BASE，aIsotLamedBSE・L）  
amdBS払Ⅱ，haYeb七endisく0Ⅷ代dimse▼emlcountriessince2004；theirtram5missibil吋andpheno吋匹Sin  
humansa代umkれOWn．We 

tr8n5gモnic（Tg）miぐeeXpre5Simgthehumanprionprot血IWi仙braiIlhom（鳩emateS丘omtwoBASEslraim・  
im触tedcattle．Si坤 
transmissionratehigherttlanthosercportedbrJISE－C．AqtLarterOfBASEstrain・iTl鮎ctedTgmice，blltnOne  
OftheTgmiteim飴cledwilhpriom5Ca1151mga5pOradichlmanpdomdi＄ea5e，Showed仙叩reSemCe01patbogeni亡  
Pr10A prOteinisobrmsin the spleen，indica（hg thatthe BASE prioJlisin（rinsically）yn）Pho（ropic．The  
Pthologica］pnoflprOteinisohrmsinBASEstraiTL－in魚妃tedhumaAi2CdTgmollSebrain＄aredi鮎renthm  
those打omtheoriginalcallIeBASEorspomdichtImarLPriofldiseasc・MhimalbrainspomgiosisaTld］otLg  
itICubationtimcsareobscrvcdbrthe乱入SEstrain・itlfbctcdTgmice・ThcseresuItss11ggeSttha（iJIhutnans，the  
血ASEstrai皿isamorevirulemt8SEstrainamdlikdyけmpbotropi仁   
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OverwhelmingevidenceindicalesthatbovirLeSPOngifbrm  
ヲnCephalopathy（BSE），apriondiseasethathasbeendetected  

lnSeVeralhtlndredthousandcattleintheUtlitedKingdomand  
manyothercountriessinceth占1980s，hasbeentransmittedto  
humansthroughtheconsumptionofprion－COntaminaledbeef，  
CatJSlngaPriondiseasenamedvariantCreutzfeldtJakobdis・  
e85e（vCJD）（5，19，24）．Over200c鮎eSOfvCJDh壬lVebe¢n  
reportedaroundtheworld（19）．In2004，tWOtypeSOfbovine  
Priondiseaselhatdi鮎rfromtheoriginalBSE，nOWnamed  
ClassicalBSE（BSE－C），WererePOrted（3，8）．Thelwoalypical  
BSEtypeswereassociatedwithprionprotein（PrP）scrapie  

isoforms（PrPSc）thatafterproteasedigestion，displayeddis－  
tinctelec（rophoreticmobilityorratiosofthePrPScglycoforms  
dilkrentfromthoseofBSE－C（3，8）．Current）y，a（Otalofat  
least36casesofthesetwoatypica］BSEtypeshavebeenre－  
POrtedforcattleolderthan8years（5；M．Caramelli，unpubY  
lished data）・The Lwo atypicalBSE types areidentiAed as  
BSE－H and bovineamyloidotic spongiform encephalopathy  
（BASE，．alsonamedBSE－L）；the”L”and‘‘H’’identi＆the  
higher andlower electrophoretic positions，reSpeCtivdy，Of  
theirprotease・reSistantPrPScisofoms（7）．Thebovinepheno－   

けpeandthePd】ScmolecularfeaturesofBASEhaveprevi－   
OuSlybeendescribedindetail（8）・ThehistopathologyofBASE   
andthePrPimmunostainingpatternofBASEstrainsarechar－   
acterizedbythepresenceofprionamyloidplaquesandamore   
rostraldistributionofthePrPSc，WhichatvariancewithBSE－C   
ispresentinthecerebralcortex，imcludingthehippocampuS，   
butist）nderrepresentedinthebrainstem（8）．Thesepheno－   
1ypicfeaturesandPrPSccharacteristicsresembleastlblypeof   
sporadicCreutzfeldt－Jakobdisease（scJD）namedsCJDMV2，   
Whkha鮎cbs呵ectswhoaremethionine（M）／valin？（V）hel－   
ero町gOuSatCOdon129ofthePrPgene，anditisassociated   
withPrPScidenti6edastype2（15）．niss如arityhasraised   
the questionofwhethersCJDMV2isnot sporadicbut ac－   
quiredfromtheconsumpt10nOfBASEstraiqTCOntaminated   
meat（5，8）．Tobegintoinvestigatethetrヰsmissibilityto   
humansandthe仙human州diseasephenotypeOfl】ASE，inctud－   
ingtheinvoIvementofthelymPhoreticularsystem，Wehave   
inoculatedbrainhomogenatesfromBASE－a鮎ctedcattlcto   
transgenic（Tg）miceexpressingnormalhumanPrPwithMet   
at00don129（HuPTP－129M）inamousePrP－ablatedback－   
ground【Tg（HuPrP）］（13）．Theino00latedTgmicewereexam－   
itled氏〉ra（tackratesandthediseasephenotype，includingtbe   
presencearLdcharacteristicsofprotease－reSistantPrPScjnthe   

y，  

r  

）  

MATEIUA15ANDM珊DS  
Tr孔血告辞血mi∝．Transgenicmice叩丁蟻h帥uma爪mト129Mr鴨（H止PrP）】  

Werere門止edpre扇0咄吋（13）．7加Tg40tinethat引甲re岱eShumaれhP－129Ma1   

3（i97  
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3（i98  KONG ErrÅL  

（hewild－tyrX：Ievelir）themoIJSCPrP－ablatedback8rOundwasuscdinthisstudy．   

htracercbral（i．c・）inomla（iotlOfTgmiccaJ）dthemonito血gofsymptomswere   
pcrformeda5descTibedpreviously（13）／n．emiceweresacriticcd20r3days   
ar－ertheapドamnCeOfs叩IptOmSOratdeath，andthebrai■鳩andspl¢e－1SWere   

tak亡n．¶ebrai鮎WereSli∝ds8由tb＝れWithhalffrozcnforimmun（丈h¢mical   

sttJdicsa11dthcothcrhalfeither6xedinformalinforhistologicalandimmul10－   
bis【od陀micalst扇血ingor丘ozenゎーhistoblotanalysね（S∝klけW）．恥blPTPa5   

wcllasproleil－aSeK（PK）イCSistantPTPScwa5determinedbyimmunoblottingin   
SOdiumdodecylsulfatc（SDS）－POlyac7ylaETtidegdsasdescribedbclow，Thisstvdy   

was c（〉ndu加dwith approvals如mth¢1m或it山ionalRedewBoad and the   
l∫蛤tilutionalA血alCareand Usc Committec．   

1mmllnOblo暮Ilれ払hlit010t汀，h】5tOblotlln払a血dimmu血OuStOぐbモmist町．Froヱell   

brain orspleenti∬ueSWC托hom明画血d＝112volumesof00ldphosphate－   
bu鮎redsalirletOObtain33％（仙ol）cmdeJIOmOgenatebrs【orageinaliquots   

at－以rC．me餌）雄n33％cmdebmogenatewastbawedat40Cbr2band   

dilutedto10％（咄vqI）wi【htlle】ysisbu庁er（ホnat印n∝ntration，100mMTlも，1n   

mMEDTA，100mMNaCl，0・5％sodiumdeovcholate，1、0％NP－40，PH8．0）．   

A鮎rincubationatroomtemperattJrebr15min，the10％hom（唱eJlateWaS   

Subjceted（OSOnicationwiththeUllrasorLicDisJ7）Cmbr810rlOO（FisherScicnti鮎）   

br3min．me紺nicatedlO％homogenatewasけeated wi山100け少mlPK   

（Roche Dia8nOSIics GmbH，Mannheim，Gemany）for30mjJlat3rC and   
denatLuedbybeingboiledatlOOOCforlOminafterbeingmixed雨thaJlequal  

！VO［umeof2xsamplebu鮎r（200mMTris－HCLpH6・8，2％SDS，40％glycerol，  

’0．04％CoomassicblueG－250，2％P－merCaPtOethanol）．TheeⅣichmcntofPTPS＜   
bypr∝ipitatjo爪Withsodiumpho5photun騨tate（Nam）waspe血medvirtlト   

allyaspredou51yrepq爪d（1凱aれds匹dalcareandefb摘Weretakentoensurc   

thatthepe11etswcrecomplctelyrestwpeJ）dcdeachtime．Proteinswereseparated   

by preas（101020％gradien（Tris－TticjJIC gel（Bio－Rad），（ransfczTed10   
POlyYin少idenedi伽oridemembmJle，andsub5ected10Westemblo（analyskwith   

monくXIonalantibody（MAb）8H4，6H4，Or3F4inconjunctionwitJlhorseradish   

Pe相通dase・¢0房uさaledshecpamti・mOuSeimmunoglobulinGFcan曲ody（GE   

He81th00陀，Bucbngha■Ⅲhir¢，Unitcd Kjngdom）asdescrikd previou51y（13）．   

加eblotsweredevelopedwiththeECLWestcrnblottiJlgdetectionre且8ent（GE   
HealthcarcAmcrsham．BuckiJlghamshire，United KirLgdom）and exposed to   

X－TayliJms・Theblt）tSWeredigitizrcdbYSCanningthcfilm・Todc｛crtninethe  
・PreCjscmolecularwcightsofdlebands，thedigitizedbtotswercanaly2rCdby  

iIlla騨aCquisitionanda舶レSisso托ware（UW，Upland，CA）thatall10matjmlけ   

detectsthemidpointofthebandandcalculatesthcmoleculaLWeightbasedon   
thesizがOf（heuELめCOSylatedPKィesistantPrPtragmentsofsCJDMMland   
SCJDMM2；thcYalueswercslatis血allyanaly沈dbyMatlab7．Osoftware（Ma（h－   

Works，Natick，MA）．TodetermincdleglycoぬrmratiosofPKィcsistantPrPSc   
rragmcn【5，Cad一打p band on tbe digitized blo－S WaS quanli鮎d with UN－   
SC＾N－rrSoflw＆rC（SilkScicntjfic．Orem，tTr）；thevaluesfromduplicateblots   
Wereanal㌍edⅥ雨hb∝tSOftwaretocalculalctheaveragesandslandarddevi－   
atjonsandtocreate也ccolum爪Chart．  

HistologicalslainingwithhematoxyliJ”ndeosin（H＆E）andimmunohisto－   
Chモmicalstainingwith3F4were匹rbmedas一号匹爪edpreviously（13）．Histo－  

■l．blolanalysiswasperformedmos（lyasdcscribedpreYiously（20），WiththefoILow－  
ノIng rrLOd沌cations：thecryosectionswere12叶m thjck，aT）d thesectiotuwerc   

treatcdwi（hlOOL⊥g／mlofproteinaseKfor4hat37’C，itlCubaledwi（hmono－   

Clonalantibody3F4（1：10，000dilution）ovcrtlighta（40C．followcdbyincubation   
Wi【bdka伽ephosphatase－00njugatedgoatanti－mOu濾紙00ndaryandbody（1：   

500；DAKO），anddevcIo匹dwithBCIP（5－bromo－41＝hloro－3－indolylpho5Phate）－   
nit∫Obluetetr氾【1仙川抑1utions（Sigma）．  

RESIJLT5   

To assess tlle tranSmissibilily of BASEin humans，tWO   

BASEisolates（8）wereusedtointracerebrallyinoculate30   
Tg40mice thatexpress normaltevelsofhuman PrP－129M．   

Morethanhalfoftheinoculatedmice（18／30）becameinfected，   

asdeterminedbythepresenceofprotease－reSistantPrPSc，with   
averageincubationtimesof649±34daysbr8ASEisolatel   

and595±2BdaysforBASEisolate2，reSPeCtively（Tablel）．   

Tenofthc18infected micethatcould be examinedshowed   

dearclinicalsignsofdisease（Tablel），includinghunched   
backs，ru餌edfur，lethargy，OCCaSionalwobbLing，andrigidtails．   

TheseslgnSWerebestdetecledintheyoungermice，becausein   

miceoIderthaT124mot］ths，thesignsbecamedi疏culttodis－  

（inguishfromagtng－relatedchanges・  

J．VIROL   

TABLEl・BASEtransmissionirITg（HtlPrP）mice  

Attackrateasd醜rminedby‥  
1ncubation time   

（days）  

Inoculum  C抽血刀1 Pr岱enCCOf Spon由fom  
Si伊IS  PrP良  degeneradon  

BASE－1   4／15  卯15  1（払cal）／8   朗・り±34  
BASE－2  6／15  9／15  1（わcal）／11  595±28  
SCJl）MMl lO／10  9／10   4／4  263工13d  

SCJDMM2  9β  9／9  7〃  2（i7±17  

－Rel抑止edpre扇ously（13）・   

D
O
W
コ
一
〇
乳
e
d
ぎ
ヨ
j
く
訂
当
b
「
亀
監
L
A
P
A
N
m
S
E
R
m
D
C
R
O
S
S
C
m
N
↓
刀
A
r
B
r
0
0
D
一
N
S
∃
↓
U
↓
m
O
コ
A
p
ユ
ー
N
∞
■
N
0
0
ひ
 
 
 

A11theTg40micewereexaminedfbrthepresenceofPK－  
resistantPrPScinthebrainbyimmunoblotanalysisbothdi－  
rectlyandafteremichmentwithNaPTAprecipitation・Such  
immunoblotanalysiswiththreemonoclona】antibodies（3F4，  
6H4，and8H4）tovariousPrPregions（12，14，25）showedthat  
al1188ASEstrain－infbctedTg40miceacctIml11atedeomparaT  
blean－OuntSOfPK－reSistantPrPScinthebrain（Fig．1A，Table  
l，anddatanoIshown）・TheeleclrophoreticmobilityofPK－  
resislantPrPScfragmentsfromal1theBASEstrain－infected  
Tg40micewasindistinguishablefromthatof 
PTPSc preserLtin either the BASE strainir）OCulum or  
SCJDMM2，Whichcontainstype2PrPSc（Fig．1A）．ThePK－  
resislant PrPSc fragments associatedwithboth the BASE  
Strain－infbcted Tg40mice and（he BASEisolates mlgrated  
SlightlyfasterthanthoseofBSE－Casoriginallyreported（8）．  
Measuremer）tSwithsoftwarethatautomaticallycalculatesthe  
midpointofthebandsrevealedadifferenceofO．29±0．12kDa  
ingelmobilitybetweentheunglycosylatedPK－reSistantPrPSc  
bandsofthe BASEstrain（nativeaswellasfromtheTg40  
micモ）andBSE－C．   

ThegbcofbrmratioofPrPScinisolatesfromtheBASEstfain－  
in蝕＝tedTg40micewassligh叫di鮎rentfromthatoftheBASE  
isolales（Fig．1B），andbothwerequitedi鮎rentfrom thatof  
BSE－C（Fig．1B），nemOnOglycosylatedbrmwasthemostprom－  
inentspedesintheBASEstrainin∝ula，Where（heglyeoform  
ratio（diglyc呵Iated－tO－mOnOg＆coglated－tO－un如CO野】ated）is  

32：41：27，Whereasthedig）ycosyl血tedformwasslightlymorein－  
teruetharLthemotlOg】ycosylatedfbrminBASEstrain－infected  
Tg40mice，Wheretheglycobrmratiois44：39：17（Fig．1B）・In  
eontrast，thcdiglycosylated丘）rmaCCOurItedforover70％ofthe  
totalPrPScinBSE－C（gIy00formratioof72：20：8）．   
PrPScinthespleenwa5alsoexamineda鮎rNamenrich－  

mentforal130BASEstrain－inoculatedTg40mice．PK－reSis－  

tantprpStwasreadilydetectedinlhespleensof欽）urmice（Fig．  
1C），al】ofwhichalsocontainedPK－reSistantPrPScinthebrain．  
TheelectrophoreticmobilityoflhespleenPrPScwassimilarto  
thatofthebrainPrPSc・TheglyeofbrmratioofthespleenPrPSc  
WaSdi鮎rentfromthatofthebrainandwascharacterizedbythe  
PrOminenceofthemor10glycosylatedarldungly00Sylatedforms  
（Fig．1C），bu（theglycoformratiomayhavebeenaffectedbythe  

NaPmenricllment．Incontrast，nOneOfthenineTg40mice  
inoculatedwithsCIDMMlhaddetectablePKvreshtantPrPScin  
thespleenaf（erNaPTAemidlment（datanotshown）・   

Noneofthe12BASEstrain－infectedTg40miceexamined  
Showed prominenlandconsistcnlhistopathologicalchang由  
relatedtopriondiseases’（Fig．2A）．Focal，ambiguousspongi－  
formdegeneratiotlWaSObserYedfortwomice・NoPrPamyloid  
plaqueswereobservedinBASEstrain－infectedTg40mice・  

265  
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fqG・2・HistopalhologyトidlH＆E）ofBASE stmin－inftcted and  
SCJDMM．l－inftctedTk（HuPrP）mice・（A）Noconsistentpath01（唱yWaS  
dctectedinthecerebralcortexasweuassutmrticalbrainreg10nSOf  
SymptOmaLicandimmunoblot－POSitiveBASEstraizl－inLbctedTb（HuPrP）  
ロセ40）mice．（8）1tlOOntmSt，Tg40miccin∝ulatedwithsCJDMMlbmin  
bomogenatesh脚dwidesp一組d可氾ngifbmdegenera血n．  
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dedbraintissuewith3F4revealedPrPdepositsin50fthell  
BASEstrain－infectedTg40miceexamined・PrPScdepositsthat  
St且inedintenselyinthehistoblotsconsistedofrelativelylarge  
andwe11－Circumscribedgranules（Fig．3EandG）．Finegranu－  
1arorsmallplaque－1ikeaggregatepattemswereoccasional1y  
SeenjninferiorreglOnSOfthecerebralcortexartdinthethal－  
amus（Fig・3Ianddalanotshown）．Incontrast，Widespread，  
mostly鮎e－granularstaiIllngWaSdetectedinthecerebralcor－  
tex of symptomatic Tg40miceinoculatedwith sCJDMMl  
brainhomogenate（Fig．3J）．   

ThehistopathologicalfeaturesoftheBASEstrain－inoc山ated  
TPmicewerequitedi鮎rent丘■Omthoseobscrvedfo1lowing  
inoα1a也onwithbrainhomogenates仕omtheLwoformsofsCJD，  
SCJDMMland sCJDMM2．rme sCJDMMl－inoculated Tg40  

micehadwidespreadspongiformdegcnerationinthecerebrum  
（Fig・2B）andmoderateapop（OSisofneuronalcellswithoutspo？－  

giformdegenerationinthecerebellum（13）．Widespreadspong一－  
brmdegenerationwasalsoseeninTg40miceinoαlatedwilh  
SCJDMM2brainhomogenate（datallOtShown）・  

DISCUSSION   

WehaveshownthaL60％ofourTg40mice（inaninbred  
FVBbackground）thatexpressnormallevelsofhumanPrP－  
129Mbecameinfected20to22mon（hs afteri．c．inoculation  

WithO13mgofbraintissueh・OmthetwoBASEisolates，Sug－  
gestlngatiterofapproximately350％infectivedoseunitsper  
milligramofbraintissueintheTg401ine・Anapproximately  
20％attackratehasbeenreportedfortheTg6501ine（ina  
mixed129／Sv X C57BIJ6background）afteri・C・inocu】ation  
with2rng・braintissuesfromBSE－C－infectedcattle（2）・Itis  

note¶PrthythatlheTg650miceexpresshumanPrP－129Ma（  
fivetoeighttinesthenormallevel，andhighPrPlevelsare  
knowntoincrLSpriontfanSmissibility（9，17，22）・Ⅰ爪e鮎ienL  
BSE－CtransmlSSlOnS（Oto30％）inTgmouselinesofo（her  
genelicbackgroundsexpressinghumanPrP－129Matoneor  
twotimesthenormallevelhavealsobeenreportedbydi鮎rent  
groups（1，4）・Althoughitisdi航cu）ttocompareresultsfrom  
d倣rentmouselines，thesefindingssuggest that the BASE  
StrairlhashighertratlSmissibilitythanBSE－Cdoesfbrhumar）－  

FIG・l・ImmunoblotsandglycobrmratiosoEPK－reSistantPrPSc  
fromsCID－a鮎cted，BASEstrain－infectedTg（HuPrP）mice，theBASE  
strahinocula，aJldBSE－CandofPK－reSistantPrPScfromtbespleens  
OfBASEstrain－infectedTg（HuPrP）mice．（＾）lmmutlObtotofPK－  
resistantPrPSぐinthebrain．Lancsland2，typel（SCJDMMl）（Tl）  
andtype2（SCJDMM2）（T2）sCJD，reSpeCtively；Lanes3to6，Tg（tlu－  
PrP）汀g40）miceinfectedwi血8ASEisolateli爪OCL11um；1anes7to8，  
Tg40miceinfectedwith BASEisolate2iTtOCulum；1ane9，BASE  
isolatcl；1anelO，BASEisolate2；1aneslland12，tWOBSE－Cisolates．  
AⅡbrainhomogenalesweretreatedwithlOOl▲g／mlofPKbr30min  
at37QCatldproαSSedforimLnunOblolaLlalysLSWithMAb8H4．Five  
micTOliteTSOflO％brainhomogenatewasloadedforLanes3tolO．  
（B）GlycobmratiosofPK－reSistanLPrPScintbebrain．Theuppcr  

n）  

BASEstrain－infcctedTg40mice，theBASEstrain，andBSE・Cwere  

慧慧慧禁忠霊㍊霊慧餌霊  

SPIcen．Tenmi11igratnsofspleentissueeachfromtwooftheBASE  
StTain－infectedTg（thPrP）（Tg40）miee（＃1aLld＃2）was homoge－  
nized，PrPScenrichedbyNaPTÅprecipitation．andeithertreated（＋）  
OrnOltreated（－）wiLhlOO匹g／mlofPKfor30mina（370C，fouowed  
byeleclrophorcsisillalOto20％Tris－TricineSDS－pOlyacry］amide  
gradientgelandimtnunoblotanaけSiswithMAb8H4．  

HistoblotanalysiswithMAb3F4showedaverydistinctand  
SelectivedistributionofPrPSc（Fig．3AtoD）．Particularnuclei  
OrgrOuPSOfadjacentperiventricularnucleiinlhethalamus，  
hypothalamus，andbrainstemwereintense吋immllnOStained  
forPrPSc（Fig．3BtoD）．Incontrast，PrPScappearedtobe  
OVeral］）es＄it）lenseinthecerebralandcerebelJarcorticcs（Fig・  

3A（OD）・Immunohistochemica）stainingofpara瓜n－embed－  
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二ユぷ；£慧3慧浣慧認諾悪夢慧£ま喜慧監禁霊競諾漂吉認諾認諾謡i£ごミ£た芯慧慧；   
andbrainstemnuclei（aLrrOWSinpitnekCandD），WhilePrPScinthecerebraIandcerebellartx）瞭es（starsinpaneIsA，B，ELndD）wasmostレ1imited   
tothedeepandinferiorcoTticalreg10nS．（EtoJ）nePrPimmunostaining（EandG）oftheiJltenSelyPrP－reaCtivebrainstemnucleiinhistoblotana吋Sis  
（tx）XedregionsinpanctsFandH）revealedcoarsePrPgranules，WhilethePTPim汀！uPO5tnininthecerebraJcoLlex¢）wa5minimaJandcharactcrized   
mdlybyapJaque－1ikepattern・ItlCOntraSt，widespread丘ne－granularPrPimmunostalrungWaSObservedinthecerebraJcortexofsymPtOmaticTg40mice   
払uowingin∝ulationofsCJDMMlbrainhomogenates（J）．Monodonalanti血y3F4wasusedbra山thestaining・  

invoIvementcouldbedemonstratedbrtheTg40micefol】ow－  
1ngl・C・inoculationwithhumanPrPScfromsCJDMMl・Thisis  
the丘rstreport ofthepresenceofPrPScinthespleensof  
humanizedTgmiceafteri・C・inoculationwithaBSEstrain，  
suggestlngthattheBASEs（rain，1ikeBSE－C，Whereatleastin  
vcm－infectedsubjectsPrPSca几dprioninfectivityhavebcen  
detectedinspleensandtonsils（6，11），isintrinsica11ylymPho－  
tropic．Therefore，けmphoidtissuesofBASEstrain－infected  
individualsmightalsocarryprioninkctivity・   

ThegelmobililyofthePK－reSistantPrPScrecoveredfrom  
lheBASEstrain－inoculatedTg40micewa5COnSistentlyslightly  
fastertllanthemobi］ityofBSE－C，aSOriginallyreportedforthe  
BASEslrajn（8）．Thecompuledd鱈erenceingelmobilities  

ized Tgmicewitb PrP－129M and possiblyfor tlumanSwith  
PrP－129MM・meBASEslraiTlalsoappearstobemoreviru－  
1entthaE）BSE－CinbovillizedTgmice，Sincetheincubation  
time正）rtheBASEstrainis185±12days，Whereasthatfor  
BSE－Cis230土7days（7）．Nevertheless，COmparedwiththe  
lOO％ attack rate andincubatioLltimes of －9months br  

SCJDMMlandsCJDMM2intheT七401ine（Tablel），the60％  
attack rate and unust］al1ylongincubation times（20to22  
months）fortheBASEstraininthesameTglinesuggestthat  
thelransmissiorLbarrierfromlheBASEstraintohumanswith  

PrP－129MMisstillquileslgnifica山．   

PK－reSistaJltPrPScwasaJsodetectedinthespleenin40utOf  
18BASEstrain－infected Tg40mice．In conlrast，nO Spleen  
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betweenBASEandBSE－CPrPScisO．29±0．12kDa，COrre－  
SpOndingto2to4aminoacid residues．IncorltraSt，（hegel  
mobilitiesofthePK－reSistantPrPScspeciesfromthetlASE  
strain，BASEstrai一トinfbctedTg40mice，andsuDMM2，Which  
wasusedasrepresentativeofhumanPrPScoftype2，Were  
irldistinguishable．ThisfindingsuggeststhatlhePK－rCSistant  
PrPScelectrophoretichcterogeneitybetweentheBASEslmin  
andBSE－Ch11swe11withinthe7－amino－addvariabilityofthe  
Nterminus（positions92to99）thatisconsistentlyfoundin  
PKresistantPrPScoftype2（16）．There氏）re，despitetheir  
minorbutdistinctvariabilityingelmobility，bo（hlheBASE  
strainandBSE－CPrPScspeciesappeartObelongtothePrPSc  
oftype2．However，thePrPScglycoformradosofBASEstrain－  
iE）ftctedT塵40mice and theBASEstrainin∝uladisplaya  
Sma11butstatisticallysiBnificantdifkrence（Fig．1）．Therefore，  
PrPScinBASEstrain－infected humansubjectsrnaybeex－  
pectedtodisplayadifkrentglycobrmratiofromthatofthe  
BASEstrain・ItisworthnotingthatthcJelectrophoreticchar－  
acteristicsofthePK－reSistan（PrPScofsomehumanprlOn  
StrainshasbeenfailhbllyreproducedbyourTg401ineaswe11  
asbyolhcrhumanizedmous？lines（10，13，21）・   

Twodistinclhistop温thologicalandPrPim血unohistochemi－  
CalphenotypeShavebeetlrePOrtedfo1lowingBSE－Cinomla－  
tion：OnerePrOducedthedistinctivefbaturesofvCJDwithlhe  
“伽）rid”plaqu9SthatintcnsclyimmunostainedfbrPrP，andthe  
OtherwasreminiscentofsCJDMMl，withprominentspongl－  
formdegcneration’andnoplaquePrPimmut）OStaining（1，23）．  
Thebraiれhistqpath0）ogy，thePrPScdistribution，andthePrP  
irrmunostainingpattemofBASEstrain－inoculatedTg40mice  
Werede丘niLelydistinct＆omsuchfeaturesdescribidabove（1，  
23），furthersupportingthe notion that BASEand classical  
BS由∬ea5S∝iatedwi仏師坤tinctpdonslrain5（8）．   

nerelativelyeasyLraTLSmissionofBASEtohumanizedTg  
miceindicatesthate鮎ctiYeCatde＞PnOnSurVeillanceshouldbe  
maintainedun（iltheextenlandoriginoflhisandotheratypical  
formsofBSEarefullyunderstood．  
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○スクレイピ」感染人ムそクー血祭中のPrP代S様タンパクの糖鎖依存鹿癖集検出によ錦津軽嘩締状脳症血液検査の可能性  使用上の注意記載状況・  

感染組織に多量ゐprp代？を含有することが知られている感染動物モデルにおいても、血中め巨r戸sは（白血球を除き）めったに検  その他参考事項等  

出されない。血中PrPreSの検出が困難なのは、血中感染価が低いことを反映していると見られる。ここでは、新規酸性SDS沈殿法      新鮮凍結血祭「日赤」  
と高感度化学発光法を組み合わせて、プロティナ」ゼK耐性3F4反応性タンパクが、スクレイピー感染ハムスターの血祭中からは      新鮮凍結血衆－LR「日赤」  

研   

究                                     血液を介する●ウイルス、  

書  スター脳ホモジネートと疑似感染ハムスター血祭を混合することにより、3F4反応性タンパクと類似する分子量の位置にバンドが   
細菌、原虫等の感染  

牒  形成された。偲合前に、血紫または脳ホモジネ」ト中のタンパクから予め糖鎖を除去す亭ことにより、上記の複数の3F4反応性タ   vcJD等の伝播のリスク  

概  ンパクは検出やきなくなった。これらの結束から、血祭中においてPrFe5は他の血祭タンパクと療鎖を通じて凝集しており、スクレ   
畢  イピ÷感染ハムヌタヰ血痕にぉいて検出奇能とならたことが示唆される。スクレイと－感染／、ムスターゐ血襲中でPrF05様タンパ  

ク墓礎盤している相≠め餌襲タンパクが何やあるかはまだ不明であるが」それはプロティナ十ゼKに抵抗性を持っていると思われ  

る。   

報告企業¢意見  今後の対応   

新規酸性SDS沈殿法と高感度化学発光法を組み合わせて、スク    今後も引き続き、検査法の研究を進めるとともに、プリオン病に関する   
レイヒ十感染ハムネターの血鱒中からプロティナーゼK耐性3F4  

反応性タンパクを検出したとの報告である。  
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AbsLnzcL：P伽hasrarelybeendetectedinblood（exceptinleukocytes）evenindiseasedamimalmodels  

thataI℃knowntOCOntainalargeamOu皿tOfPtPr彷ini血ted鮎sues．1ts恍mSlikelythatPt・Presdetec・  

tioniELbloodisdimcullbecatJSeOfthelowtiterofillLbctiousmaterialwithinthebl00d．EIere，Wedemon・  

Stratethedetectionofprolei皿aSe正一reSistant3F4－rtLaCdveproteiTlinthepl鮎maOfscrapie，infbctedham・  

SterSbutnotintheplasmaofm∝k，inEbctedhamstersbypar錨alpuri丘catjonl鳩InganOVelmelhodtermed  

川ad心cSDSpredpi払出on′，h印可u皿Cdomwi仙ahigblysel拶i也YeChemiluI¶ime虻emCedel∝domsystem  

l蛸edbshoⅥrlhepr喘emαOrPrIIataco皿αntmtionequjY山ent101．4×10‾’gofbr扇ml10mOgenateOr  

l．5×10－rZg（6．5×10－17mol）ofrPrPbyconventionaIWesternblotting．The3F4・reaCtiYeprOteinsin  

SCrBPie－inEbctedhamsterp］BLSmaO鮎nresdtedinmuJtipleMwproteiJlbands∝CtⅣringathighetMwposi・  

tioI鳩tham tbe posidon or the山一幻yc鵬ylPrP mol∝山e．Ⅳ鮎mg scrapie－i血td hamster br血  

homogenatewithmock－inbtedhamsterplBLSma帽I11tedintheformationofsimi1arMwposidons払rmd・  

tiple3F4－reaCtiveproteims．Prcdigestionofcad）Ohydratesidedlai皿Sh）mtheproteinsin仙epl躯maOr  

brainhomogenatebebremnngresultedillEhiItlJY100btainthesemtl】liple3F4－reaCtiveproteiIIS．These  

ObservalionsindicatethatPrPJYSaggregatedwithotherproteinsintheplaLSmathrough亡arbohydrate  
Sidedlainsandwassucce∬hllydetectedindlepIiLSmaOfscrapie・infbctedhamsters．CotlnterPartSin  

tll喘eagg代gateSW祉hPrP博一mkeprotei瓜SinsctIaPla代nOtknownbula血yltlateXistsho山dI■喘鹿t仙ePK  

diges也〉n∴   

KqwoTdk：PrPres・1ikeprotein，Carbohydrate，Scr・aPieinfbction，Discrimination   

7tansmissiblespongifbrmencephalopathy（TSE）is  
afatalinfbctiousneurodegenerativedisease．Itischar－  

acteriRdpathologica11ybyspongydeteriorationof血e  
Centralnervoussystem（CNS）andbythedepositionof  

amyloidplaquescomposedofanabnormalisoR）rmOf  
theprionprotein（Pdr）ininfヒctedtissues（l，2，19）．  
AnimportantbiochemicalpropertyofPrPisitspartial  
resistancetoproteasedigestion，Whichresultsin血e  

fbrmationofaβ－Sheet－richisoform．Thismoleculehas  
therebrealsobeencal1edPrPres，andithasbeencon－  

Sideredadisease－SPeC摘centityassociatedwithTSE（1，  
2，9）・AlthoughthevCJDepidemicintheU．K．is   

declining，eXPanSionofthediseasedlrOughoutconti－  

nentalEuropeandinmanyothercountrieshasraised  
COnCemallovertheworld（9，10，28）．A蝕汀theappeaト  

anceofdl陀eCaSeSOftransA）Sion－relatedvCJDinfection   

AbbreviatioTZS：2×acidicsaline，0．02MaCeticacidcontaining  

O．15MNaClandlOmMEDTA－2Na；Brh，brainhomogenates；  

CNS，CenIralnervous system；KLH，keyholelimpet hemo－  
cyanin；mAb，mOnOdonalantibody；mC，mOCk－inf＆ted；P17  
plasma；PMCA，PrOteinmisfbldingcyclicamplifi以tibn；PrPC，  
normalprionprotein；PrPres，PrOteinaseK－reSistantpnonprD－  
tein；PrPK，disease－aSSOCiated pdon protein；PTA，Phospho－  
turlgSticacid；PVDF．polyvinylidene8uoride；RES，reticulo－  
endothelialsystem；rP餌代COmbinanthamsterPfP（25－233）；SB，  

superblock；SC，SCraple－infbcted：TBSTtTrisBufftredSalin  
colltainlIlg O・05％ Tw20：TSE，tmIISmissible spongifblⅧ  

encephalopa抽y．   

現肋∫∫Cけ／間中αl血JICgJβDLKa罰OTsukui，2－1」i7rmbu－  

nli，Koto－ku，Tbkyo135－j521，Japan．Fax：＋8l－3－5534－  

7588・E－mail：k一也ukui＠bsjrc．0りp  
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1y sensitivechemi1uminescenceimmunoblotting sys－  
tem）ofaPrPres－1ikeproteinmoleculeinplasmacoト  

1ectedfromscrapie－infected（SC）but，nOtfrommock－  

infbcted（mc）hamsters．Althoughthein鮎ctivityofthis  
moleculehasnotbeentested，andtheimmunoblotpat－  

ternoftheanti－PrPreLaCtiveproteininplasma（SCHaPl）  
was somewhat di脆rent 丘om that of the brain  

homogenate（scHaBrh）in scrapie－inftcted hamSterS，  
thespex：ificreactiviIyoftheseproteinstoanti－PrPmAb，  
thedemonstradonofcarbohydratesidechain－mediated  
associadonbetweenPrPresandplasmaproteins，and  
theremovalof［hecatbohydratechainresultedinthe  
appearanceofsimilarMwproteinsinscBrhandscPl  
fimiysupportthecoqecturethattheextraMwproteins  
ObservedinthebialweretheaggregatesofPrPresand  
SOmeplasmaproteins．   

Materials and Methods 

＆‡砂〝tgち〝∽乃〃Cわ乃αJα用地dお∫（〃止りαJld化C（〉〃戯－  

nant hLZmSteT・PTPp甲tide．Proteinase K（PK：40．O  

mAnsonunits／mgprotein）waspurchased丘■OmMerck  
Co．（Ral1Way，N．J．，U．S．A．）．Peptideル・glycosidaseF  
げNGaseIミ25，000血its／mg protein）was purchased  
fromRocheDiagnosticsCo．，ud．   

Theami－PtPThAbs3F4（Signet，Mass．，U．S．A．）and  

6H4桝OnicsAG，Zむich，Switzerland）werestoredin  

aliquotsat－80Cumti1use・mAb5C8－113waspre－  
pa托dbyimmunizingPtPknockoutmicewithbovine  
recombinantmP桝onicsAG）；SCreeningwasconduct－  

edusingthesamemolecule．m180andTA181were  
providedbyMedica）BiologicalLaboratory（M召L）and  
WerepreParedbyimmunlヱmgCOnVemionalBalb／cmice  
With syntheticpeptidesofthehamsterPrPsequence  
CERYYRE or CA押GGLGGYML coqugated with  
keyholelimpethem∝yanin（KLH），reSpeCtively，then  
SCreenedbythesamepeptideswithoutKLHandcoTUu－  

gatedwithanELISAplate・TYleePltOPeSitesofthe  

mAbs were150－152and163－165fbr TA180，and  

129－131fbrTA181．TheepltOpeSiteof5C8－113has  
notyetbeendeteminedbutispossiblyanunknown  
conformation－depehdent site・Anti－HIV P24mAb  

（7A8．1；CHEMCON）was kindly donated by Dr・  
IwakuraoftheInstitute ofMedicalSciences，Tbkyo  
Umiversiq，andwasusedasanegadvecontrolfbranti－  
PfPmAbreacdons．HamsterI℃℃OfhbinantPrP（25－233）  
（abbreviatedrPrPhereafter）waspurchasedh）mAlicon  
AG（Switzedand）．   

血血叶両肌肌画一‘丁重cfgdα山肌ocた－f依Cfβd  

haTILrteTT・TwelveSydangoldenhamsterswereinocu－  

1ated withscrapie（Sc237）－infbcted hamster brain  

homogenateintraぺerebral1y・Sixhamstersweresimi－  

1arlyinoculatedwithuninftctednormalhamsterbraih   

in血eU．K，tranSfusion－relatediatrogenicexpanSionof  
vCJDbetweentheasymptomaticallyinftcteddonorand  
bloodrecipientshascausedgrowingconcem（13，2l，  
26）．Inaddition，dle U．K．govemmenthasrecently  
reportedafburthcaseofvCJDassociatedwithablood  

transfusion（HPAPressstatement；18Jan．2007，abbre－  
viatedin13）．ForthisreasoTl，theaimofresearchinto  

developing an antemortem test has changed h）m  

detectlnginfbctedperSOnSinanendemic2LreatOeSti－  

manngthepopulationsizeofinftctedperSOnSwithina  
moreglobalareain orderto preventtheiatrogenic  
in鈷ctionbytaintedblood（4，8，28）．Themostuseful  
tissuesfor the diagnostic con丘rmation of vCJDin  

humansaLeCNSandreticulo－endothelialsystem（RES）  
tissueaswellasthetonsilsandappendix（14－16）．me  

tonsilsandappendi又havebeenusedsuccessfu11yfbr  
thehistopath0logicaldetectionofPrPresinqpidemi0－  
logicalstudies of vCJDinfectioninthe U・K・：an  

extremely highfrequency ofinfbc也on was detected  
COmparedtothefrequencyofso－Cal1edclassicalCJD  
（16，17，22）．However，itisdi伍culttosampletheton－  

Silsandtheappendixinlivingsubiects・Therefbre，the  
pathologicaldiagnosisofTSEiscurrentlymadepnnci－  
pallyon血ebasisofpostmortempreparadonsofCNS  
tissues，high1ightingtheneedforthedevelopmentofa  
more 

Ciallyblood（6，27）．Ⅰやrthispurpose，SeVeralmethds  

havebeenproposedandexaminedfbrprophylacticuse  
（23，30，32）．However，nOme Ofthe§e me血ds has  

provedtobesufncientfbrthepurposes（5，7，20，29）・  

rrbachievethisgoal，SeVeralproblemsmustbesoIved；  

SOlutionsinclude uslng preparationswith mihimally  
invasivesamplingtechmiquesandestablishingane恥－  

tiveandsp∝i丘cmethodfordetectingthediseasemark－  

erwithsumcientsensitivity（5）．rrTleGrstproblemcan  

besoIvedbyusingbodyfluidssuchasbloodorurineas  
testspalmenS．rnlerefore，thekeyistodevelopasys－  

temwithsu代cientsensitivitytodetectPrPrcsinblood  

Orurine（5，6，20，22，29）．ThepresetlCeOfPrPresindle  

urine ofTSE－inftcIedanimalsand humanS has been  

reportedpreviously（33）．However，ithasbeensuggest－  

edthatthisuPrP5Cmaybecontaminatedbacterialcom－  
POnentSininftctedanimalurineandnotamarkerof  
TSE（12）．Blood has notbee血COnSidefedahighly  
inLtcdvesourceofclassicalCの．rmesamewastruefor  

VCJDuntilthe丘rstvictimofvCJDresultiTlgfroma  

bloodtransfusionwasrcported（21）．Tllisrcportwas  
fbllowedbyreportsofthrecmorecasesofpossible  
transfusion－related tranSmission of vCJD（18，H払  

Pfessstatement：18，Jan．2007，13）．Thedevelopmentoi  

atestingmethodusingbloodhasthereforebecomea  
m町OrgOalofTSEresearch．   

Hereweshowthesuccessfuldetection（usingahigh－  
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6H40r Similar），in SB containing10％Block Ace  

（DainipponPharmaceuticalCo．，Ltd．）andO．01％BSA  

fbrlhratroomtemperaturethenovernightat4C  
thereaRer・Formaximumdetectionofproteinslgnals，  
theblottedmembranesw∈reincubatedovemightat4  

C．Af［erincubation，dlemembraneswerewashedRve  

timeswithTBST，incubatedwithhorseradishperoxi－  

dase－COrtjugatedgoatanti－mOuSe rgG（HRPGAM）in  

TBSTcotamng10％BlockAceaJldO．1％BSA払rlhr  

asasecondaryantibody，WaShedfivemoretimeswith  
TBST andincubated with a chemi1uminescence sub－  

Strate（SuperSignalWestFemtoMaximumSensidvity  
Substrates：SSWF；PIERCE）・Tb obtain optimuln  

Chemi1uminescencesignals，HRPGÅMwasusedata  

COnCentrationof2ng／m）accotdingtothemanufhcturers  

instructi011manualandchemiluminescenceslgnalsR）r  
antibody－reaCtive bands were detected us］ng ar）  

LAS3000imageanalyzer（Ft豆iFilrn，Tbkyo）．   

Resulb   

∫叩頭fvJケ（ダ伽Jgc血乃勘∫fe〝ば「鞄・り   

TbdeteminetheLimitsofthedetectionsystem，rPrIミ  

10％homogenatesofsc－OrmCBrh（crudeorlow－Speed  

Centrifugadonsupernatant）andPKpredigestedsc－Or  

mcBrhwezt：uSed．They wereabbreviatedas sc－Or  

mcBrhCnAdE，SC－Or mCBrh叩and sc－Or mC BrhPK，。，  

respectively・In血ese 

WaSindicated asbrainequivalent（panelA）orbrain  

PrOtein（PanelB）to enable conveniellt COmParison  
betweendleequivalencetobraiJlamOuntandbrainpro－  
tein．Protein amountsinthe brain were defermined  

before PK digestion・ln panelA，1・5×10‾12g  
（6．5×10－t－mol）fofrPrPandPrPresinl．4×10‾9gbrain  

equivalentweredetected．Aboutl／3（equival占ntto  

2．25×10r6g brain protein）of the PrP moleculein  

scBrh，andnoneofthoseinmcBrhlookedlikethePK－  

resistantmolecule（PrPres；panel．B）．PrPresinscBrh  

wasshi氏edfrom30－32kDaand27－28kDabefbrePK  
treatmentto25and20kDapositionsafterPKtreaト  
ment，reSpeCtlVely．AsthetotalamountofPrPnsplus  
PrPcinscBrhlooked3－fbldlargerthantheamountof  
PrPinmcBrh，SyflthesisofthePrPwasenha11Cedby  
scrapie infection in hamsters. 

以附加血血射げ助叩厄句如血呵ね町晩成旬画一  

fわ乃わPky〝∽   

When scraple－infected or mock－inftcted Brh and  

plasma were pretreated with PK and s叫ected to  

immur10blotanalysis，SCandmcBrhwereeasilydis－  
criminatedbythePKtreatmentbutscandmcPIwere  
notdiscriminatedbytheenzymetreatment（PanelA）・  
In mcPl，Similar3F4－reaCtive proteins were also  

homogellateandwel・euSedasmock－infbctedhamsters・  
Hamstersfromthetwogroupswereanesthetizedwith  
etherattheterminalstageofdiseaseamorlganimalsirL  
thescrapie－infectedgroup（approximately50－70days  

afteritlOCulation）and af【er也e sametimei】1terval  

amonganimalsin山emock－infectedgroup・Bloodwas  
collectedfrom山eanimalswithACDcontalmng10mM  
EDTA as an anticoagulant・Blood samplesfrom  
SCmple－inftctedandm∝k－inftctedhamsterswascen－  
trifugedatlowspeedandtheplasma斤actionswerecol－  

1ected（SCPland mcPl，reSpeCtively）．Both scPland  
mcPIwerepr∝eSSedsimi1arlythereafter・Brainswere  
removedftomtheterminal－StageinfbctedhamsIerSOr  
themock－inftctedhamSterSandhomogemizedinTBS  
contalnlng O．5％NP40，0．5％DOC and a proteas  

inhibitor eocktai1（Sigma）using a closed system  

homogenizer・These brain homogenates were then  
a4iustedtoaconcentrationoflO％wi血theabove－men－  

tioned bu鮎r（SCB血亡rdt or mcBrh⊂rUJe，reSpeCtively）．  

scBrhm血ormcBrhEnKkwel℃Centrifugedatlowspeedto  

removeinsolublematerials，anddleSupernatant丘ac－  
tions（SCBrhormcBrh）wereprocessedasdescribed  
blow．   

励q珊e ∫佗α加e眈  me plasma or bmin  
homogenateswerediluted4－foldwithTBScontalnlng  
lOmMEDTÅanddigestedwithPK（50rLghnl）a（37C  

fbr60min．Thesereactionswerestoppedbyaddingl  
mMPefhbl∝k．Thedigesdonstepwasomittedinaset  
OfcontroIs．Thesamplesweredlentreatedwith3％  

SDSand50rrMDTrinTBSbefbrebeinglnaCtivatedat  
l（泊CfbrlOminandStOredat－80CiTISmallaJiquots．   

AckiicSDSpTeC甲ItaEioTL Storedprepara山）nSWere  

inocula［edwithequalvolumesofO．02MaCeticacid  

COntainingO．15MNaClandlOmMEDTA－2Na（2×  

acidic saline）atlOC，fo1lowedby centrifugationat  
15，000rpmfbrlOmin．TheresultingprecIPltateSWere  

dispersedin廿isBufftredSaline（TBS）with5rrM  
EDTAandin∝u］atedwithequalamountsof2×acidic  

Salineagain．A鮎rfurthercentrifugation，theresulting  
preclpltateS Were rinsedwith a5－fold volume of  
methanol，then dissoIvedin Laemmli’s SDS sample  

bu晩randanalyzedlherea氏er．   

血J乃〟脚鋸oJ（ねょだcfわJl（ゾPrダーJ融ク仰Jgi〃∫．SDS－  

PAGEwascaniedoutona15％gelusingI．aemmii’s  

COnVendonalbu能rsystem．meelectrophoresedpro－  
teins were transfbrred onto polyvlnylidene且uoride  

（PVDF）membranes using asemidry system．After  
Wbstern blotting，the membranes wereblockedwith  
SuperBIock（SB；PIERCE，R∝k知rd，nl．，U．S・A）fbrl  
hratroomtemperaturethen ovemightat4C．The  
blockedmembraneswerefirstwashedthreetimeswith  

TBScontainingO．05％TIbeen20（TBST），thenincubat－  

edwithananti－PrPmonoclonalantibody（mAb；3F4，  
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ng・l・SensitivityandspeCificitydeterminationsofimmunoblotsystem5．PanelA：Sensitivityofusedchemi】umines－  

CenCeimmunobloLsWaSdeteminedusingrPrP（25－233）（upper）orscBrht7tKk（lower）、Theseweredilutedinthes訂ial  

threefbldmannerasdescribedin“MaterialsatldMethods■”Thereabr；eaChdilutedpreparationwassutjectedto  
Chemiluminescenceimmunoblo（detection・Theamountsofeachpreparationusedperlaneareindicatedinthe負guze  

鮎g（×10‾10）ぬ【げⅠヤ（23－231）orgBい叫・（×10‾りbrscBrh．PanelB：S匹Ci丘cdetedonofP打払scB血弧dI血B血  
bychemiluminescenceimmunobIottingwasindicated・SCBrhormcBrh（upper）ortheirPK－treatedpreparations  

Oower）werepzwessedtoserialthrecfolddilutionseriesandsubjectedtochemi1uminescellCeirruwJlOblotting．PrPin  
eaehp托parationwasindicatedperbT3inprolein．ProteinbandsitlSCBrhshowedthemixlureoF脚陀SZmdPr托．3F4  

aJldHRPGAMwereusedas（heprimaryandsecondaryantibodie＄，reSPeCtively．  
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Fig・2－AcidicSDSprecipitationtodiscriminatescrap．einf＊tionandmockinftctionbytheirplasma・PanelA：  
SCBれmcB九scPlalldmcPIwereprocessedaJldsu句ectedtoorrK）tSu句ectedtoPK旭tment．Achemi1uminescence  

immunoblotanalysisofPrP－1ikeproteinswasthet）Perfbrmedusit）g3F4pdmaryandHRPGJMs∝Otldaryandbodies・  
1mePKtreatmentdiscriminatedscBrhandmcBdtbutdidnotdiscriminatetxtweenscPlandmcPl．PanelB：PK－Pre一  
脈劇edscBrh．mcBRh，SCPladmcPIweresu句ectedtoacidicSDSprecIPlt濾oncondition．thenanalyzedbychemi－  
1uminescenceimmunoblo旺ing・AcidicSDSprecipit嘘onconditioT）WaS托peatedlwice（hdicatedasIstand2ndinthe  
Panel）・T最sacidicSDSprecipitalionclearlydi虻dminatedscPlandmcPlaswellasscBrhandmcBrh．ThehighMW  
PrOteinbandobservedinthelstprecipitatedfbctionofmcPIwasdiminishedinthe2ndprempltBLtion．3F4and  
HRPGAMwereusedastheprimaryandsecondaryantitxxlies，reSpeCtively．  
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ObservedasinscPl・Thisobservationwasextremely  

differentbetweenthebrain homogenateand plasma．  

Fromthisobservation，thepresenceofPK－reSistantPrP  
molecules（PrPres－1ikemolecules）inbothsc－andmcPI  

WaS SuSpeCted（Fig・2，PanelA）．ThesePrPres－1ike  

moleculesinbothplaslnatypeShavemultipleincon－  
StantMwin experiments．Two patterns were often  

Observedin3F4－dependentimmunoblotanalysis；On  

WaSa32kDamqjorbandwitha20kDaminorbandas  

Wellas18，25，37kDafhintbands（panelA；1ane7，8），  

andtheodlerWaS20，32，40andgreaterthan50kDa  

densebandsasweuas27kDafaintbands（Fig．2，panel  
B；1ane5，6）．   

TheabilityofthetesttodiscriminatebetweenscPl  

andmcPIwasexaninedbyacidicSDS preclpltation  
（Fig．2，panelB）．PK－treatedscBrhandmcBdlaSWe11  

asscPlandmcPlpreparationsweresubjectedtoacidic  
SDSprecipitationcondition（acidicSDSppt）andana－  

1yzedwithourimmunoblottingsystem．InthisexperL－  

ment，preCipitationwasperformedtwicetoenguremax－  

imumremovalofSDSsolubleproteins．Bythisproce－  

dure，SCPlandmcPIwereclearlydiscriminatedinthe  

arst precIPltation and the higher Mw band that  
remained af［erthe丘rst precipitation was rehlOVed  
almostcompletelybythesecondpreclpltation．Disて  

CriminadonbetwecnscPlandmcPlbyacidicSDSpre－  
CIP．tationwasfurtherconfirmedbyanexpenmentuSlng  
12scPland6mcP】samples（Fig．3），butprecipitation  
WaSOnlycaniedoutonceindlisexpenme一一L Asshown  
inthis丘gure，al112scPIsamplesshowedthe3F4－reaC－  
tiveproteinsbut4mcPIsamplesdidnot．ThemcPlof  
No．1and No．6showed weak3F4－reaCtive bands．  

Theseobservationscon臨ml血atscPlandmcPIcanbe  

SuCCeSSfuIlydiscriminatedusingtheacidicSDSpreclp－  

itationbuttha（PreCIPltationshouldberepeatedtwice．  

VhakbandsobservedintherncPINo．1andNo．6were  

expeCtedtodisappearbyperfbmllngOnemOreaCidie  
SDSprecIP］tatiollPrOCedure．   

彿c〆げβ曙ウc（フり血血乃  

ItisknownthatthreeMwspeciesofPrRdi－，mOnO－  

andnone－glycosylatedmolecules，eXistinthebrainand  

degIycosylationofthemoleculescausesthedlreeprO－  

teinspeCiestoaccumulateintoaslngleMw．So，in  

Ordertodeteminewhetherdeglycosylationafftctsthe  
formationofmultipleMwproteinbandsinsQOrmCPl，  

PK－t托atbdscandmcPIweredeglycosylatedorfurther  

Pr∝eSSedusingtheacidicSDSpreclpltationprocedure  

thencomparedtosimi1arlypr∝eSSedscBrh．Asshown  

inFig・4，20－27kDaproteinsinscBrhand19－50kDa  

multipleMwproteinsinscPlandmcPIweredetected  

fbllowingPKtreatment（Stepl）．Wi【hdeglycosyladon  

OfscBrhbyPNGaseFtreatment，largeamOuTltSOf18  
kDaproteinappearedaswasexp∝ted・Deglycosyla－  

tion ofscPland mcPlresultedin18kDa proteins  
appearlng but multiple higher Mw protein bands  
remained（step2）．AfteracidicSDSprecipitationof  
these PKdigested and deglycosylated materials，the  

multiplehigherMwproteinbandsinscPldisappeared，  
Whereas asmal1amount ofdiscrete18kDa protein  

bandsremainedinscBrhandscPl・Theseproteinbands  

WerenOtdetectedfbllowlngSimi1artreatmentofmcPl  

（SteP3）．Alongperiodofexposure（10min）wasnec－  

essarytoobtaintheproteinsignalsdescIjbed丘omstep  

30ftheexperimentbecausethePrP－1ikeproteinswere  

di代culttodetectafterthedeglycosylationstepofthe  

scPl  nlePl  

2 3 4 5 6 了 8 910111212 3 4 5 6  

Fig・3・DiscriminationofPK－trentedscPlandmcPlbyacidicpreclpltation・伽elvepreparationsofscPland6pr甲a－  

radonsofmcPIwerepretreatedwithPK（50pg／mi）．scBrhwassimi1arlytreatedbeforepr∝eSSing，A鮎rthepre－  

trea血ent・thescPlandmcPlaswe11asscBrhwereprocessed10theacidicSDSpl∝ipitadonstageandana］yzedbythe  

normalimmunoblotsystemsasdescribedin“MaterialsandMethods：’Anti－PrPmAb3F4andHRPGAMwereused  

astheprimaryandsccondarYantibodies，reSPeCtively，for（heimmunoblotanalysis・  
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Fig・4．Di鱒pPemCeOfexぬMwpt眈inbandsbydigestionofcarbohydrabsidechainsfo1lowedbyacidicSDSpre－  
CipiLation．駆B血，tWOPrqP∬atiot）SOfscPland【wOpreParadonsofmcPIweretr現tedwithPK（StePl，1ancsト5）．ne  
PK一触tedprptior）SWeredigesledbyPNGaLSeFtoremovethecarbohタdJ甘teSidechainontheproteiI）mOl∝u】es  

（step2，血es6－9）thenprwsedfu1a11yto血eacidicSDSprecipitationstage（SteP3，1aneslO－14）．hne＄Were：Brain  
homogena蛤：1，6，10；SCPlニ乙3，7，8、1l，12；弧dn忙m：4，5，9，13，14．meimmunobbtpa蜘Of飽Cbpl℃p血on  
duJringthe血reestepswasdetermined・Fbrdleimunoblo［analysis，3f叫mAbandIWGAMwereusedasthepri－  
m鮎yandsecondaryandbdies，reSpeCtivelyこPrepara（ionstr飽tedwithPNGaseForacidicSDSprecipitadonaLreindi－  

Catedas（＋）andut）treatedorunprKeSSedpreparaLionsa陀indicatedas（－）inthefigufe．3F4andfJRPGAMwere  
usedasdleprinuryandsecondaryantibodies，reSpeCtively．  

acidicSDSprecipitationprot∝Ol．Theseobservations  
SuggeStedthatcarbohydratesidechainswereinvoIvedin  
thefbrmationofthemultiplehigherMwproteinbands  
（Fig．4）．   

4押gαWCe（げ〟〟J毎払βigんgr〟wPmお山∫わ・肋血g  

P＆7〉℃αねd∫Cβrんα托d P片一升℃αJgd or f〉定一！力〟柁αねd  

椚d門   

PKrtreatedBrh wasmixedwithPX－treatedbrPK－  
un血mcPlthenprMSSedtotheacidicSDSprecip－  
itationstage・Thesemixedpreparationswere、00mpared  
with preparadons of unmixed componentsin  
immunoblotanalysis．MixingofthePK－treatedscB血  
WithPK－treatedorPK－untreated mcPlresultedinthe  

fbrmation ofhigher Mw muldple protein bands as  
ObservedinsCPl．MixingwithPK－treatedmcPIs∝md  
to show morediscretebands than mlXlng WithPK－  
un加atdmcPl．hPK－tr翰tdmcf‡aBrh，PK一血or  
PK－untreated mcPl，these higherMw proteinbands  

WerenOtObserved．TheseimmunOblotresultssuggested  
thatthemultipleMw3F4－reaCtiveproteinswerenewly  
fbmedbytheass∝iationbetween．PfPresinscB血a血d  

somepK－reSistantplasmaproteinsLinmcpl肝ig．5）．   

聯cfげか曙伽c（，叩ね血乃♪rめgA∬OCf〟わ〃qrPげ柁∫  

f乃∫ぐβJ勃8月dPg一尺g∫i∫ね托JP和お玩i門戸由∫〝∽   

AsthedeglycosylationofscPlresultedinfhilureto  
fbrmdlemultiplehigherMwproteinsbutresultedin  
theappearance6fadiscrete18kDaband・AstheMw  
Ofwhichissimi1arlytothedeglycosylatedPtPresin  
寧Brh，也epossibleinvoIvementofsaccharidechains  

WaSSuS匹CtedfbrthefbrmationofmultipleextraMw  

PJT）teinbands．Tbcon負rmthispossibility，PK－Pretreated  
SCBrhandmcPIweredeglycosylatedbyPNGaseFor  
leftuntouched．A危ermlXlngthetwopreparationsin  

thecombinationindicatedinFig．6，aCidicSDSprecIPl－  
tationwasperformedthereafter・As3％SDSinthe  
StOredplasmaorbrainhomogenatesinhibitsdeglyco－   
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bloodorurinemaybethemostconvenientspecimens．  
Theinftctivity ofbloodinTSE－infbctedanimalshas  
alreadybeendeterminedtobelO－30rD5Jml（5）．For  

血isreason，thedetecdonsensitivityofPrPI℃Sinbloodis  
requiredtobeintheorderofng／mltotestforTSEas  
hasbeenmentionedelsewhere・rmmul10blottingsys－  
temscannotdetectsuchalowlevelofPrPreseveninthe  

bloodofex．perimentallyin臨ctedanilnaIs，SOmOreSen－  

Sitive methods to detectlower concentrations of PrP  

moleculesneedtobedevelopedforantemortemdiag－  

nostictestsusingbloodorotherbodyfluids．V訂ious  
trialsbyseveralinvestlgatOrShaveattemptedtosoIve  
thisextremelydifncultproblem（7，19，20，30）．Inthese  
Studies，CaPillaryelecu・Ophoresisanalysisuslnga且uo－  

rescence－labeledsynthehcPrPpeptide，aCOmbination  
Of conformation－dependent m preclpltation and  
ELISA，PCRofsyntheticRNAcoruugatedwithanti－  
PrPmAbandinvitTDmultiplicationofabnormalPrP  

isoform（Protein Misfolding Cyclic Ampli丘cation；  
PMCA）have been suggested（3，20，29，30）．The  
PMCA methodwas showntodetectthepresenceof  
PrPresin scraple－infectedpre－mOrtemhamsterblood  

usingthebu町COatlysate（29）．However，because  
thesemethodsa托COmplexandrequlrealongdmeto  
Obtain丘nalresults，theiruseinbloodscrecrLlngmaybe  
restricted． On the other hand，the common  

immunoblotting system used after PK treatment is 
exce11entfbrdetectingPrPresintheCNSorinother  
disense－afftctedtissuesofinftctedanimals．However，  

theusualimmunoblotdetectionislesssensitivethanthe  

methods TneZltionedat）OVe．Therefbre，amethod血af  

usesthecommonimmunoblottingsystemwouldbethe  
firstchoiceforanantemortemtestifitsdetectionsensi－  

tivitycouldbeenormouslyenhanced・ItissuspeCted  
也atthedetectionofPrPresmoleculesinbloodismade  

moredi伍cultbycontamination魚・OmalargeamOuntOf  
PrOteln，andsoamethodthatwi1lselecdvelyconcen－  
tratethePrPresinbloodtoa7low．detec【ionisthere氏）re  

required・Wetriedtousethecommonimmunoblo  
SyStemSincombina（ionwithaselectiveconcentration  
methodfbrPrPfeS－1ikeproteinaggregatesandahigh1y  
SenSitivechemi1uminescencemethod．Usingthiscom－  
bination，We SuCCeSSfully showed the presence of  
PrPres－1ikeproteinsinthescPlbymeansofreactivityto  
severalanti－PrPmAbs，andbythesimilarityofMw  
widlthePrPresininftctedhamSterbrainsafterdeglyco－  
sylation・Moreover，Carbohydrate may causethe  

PrPres－plasmaproteinaggregationandfbrmthemulti－  
pleMw3F4－reaC仕vePrP－1ikeproteins・PrPisamem－  

braneproteinandisknowntoaggregatefreqt）ently，  
espeCially a鮎r conversion toits disease一年SSOCiated  

abnormalisofbrm．For血isreason，detectionofthese  
aggregatesisalsotheoptimalwaytodevelopanassay   

ロ
∽
試
作
コ
』
U
S
 
 
 

O
山
国
ら
匂
∈
 
 

（
⊥
迂
）
l
d
U
∈
 
 

○
肌
出
d
エ
h
m
U
∈
 
 
 

牒
労
賃
筍
∈
 
 

＋
 
 

○
山
国
d
エ
ー
頂
0
∽
 
 
 

ハ
立
d
）
l
d
O
∈
 
 

⊥
T
 
 

O
山
出
札
ぷ
h
的
U
∽
 
 

冨
出
札
上
h
m
U
∽
 
 

n
 
 

e
 
 

m
 
 

i
 
 

C
 
 

搾
 
 

S
 
 

申
「
 
 

m
こ
 
 

L
‥
L
 
 
 

の
‥
r
 
 

m
‥
l
 
 
 

L
‥
r
 
 

7 8 91011  

50－  

37 －   

′｛ヽ  

（巧  

925－  
ヽ＿′  

き 20一  
三  

■   

Fig・5・AppearanceofextraMwprDteinsbymix；ngscBrhand  
rncPlafter血eacidicSDSprecIPIIatioIl・ProteillaSeK－Pretreated  

scBrhwasmixedwithPK－treatedoruntreatedmcPlanddi）uted  

tol‥30rl：9inthepresenceofthePK－treatedoruntreatedmcPI  
preparations・nenthemixedalldullmixedpreparationswere  
pr∝eSSedto（heacidicSDSprecipitatiorLStage・rnleSePrWSSed  
PrePara－ionswerecompa托dbyimmunoblota爪alysisusing3F4  
mAbandHRPGAMastheprimaryandsecondaryantibodies，  
托S匹Cdvely．Ⅰ』leS：1：PKぬtd鑓B血；2－」：PK一打eatedscB血  
Wおmjxdwi血anquaIamoulltOfPK－uI】br飽t由mcPlqme2），  
dilutedtol：3（1ane3），dilutedtol：9（lane4）；5J：PK，treated  
SCBdlWaSmiⅩedwith anequa】amoun（OfPX－treated mcPl  
（1ane5），dilutedtol：3（lane6），dilutedtol：9（lane7）；8：PK－  

b・eatedmcBrh；9：PK－untreatedmcPl；10：PK－treatedmcPl；11：  

PK一打飴tedscPl．3Fl抑dfiRPGAMwereusedastheprlmaけ  
andsecondaryan（ibodies，reSpeCtively．  

SylatiozlreaCtion by PNGasefミぬe prepara【ions Lbr  

deglycosylation werediluted30－fbldbefbrethereac一  

山on．Afterthedeglycosylation，PrOteinsinthereaction  
mixtureofPNGaseFtreatmentwereprecipitatedby  

methanoJanddissoIvedagalntOtheiroriginalvolumes  
withapnmarybu飴rsystemthatcontained3％SDS  
befbremlXlng．AcidicSDSprecipitadonaf［erthemix－  
1ngOfthesedeglycosylatedpreparationsresultedinthe  
appearanceofan18kDadiscretebandwithasimilar  
MwtothedeglycosylatedPfPres’inscBrh・Deglycosyト  
ationofbrainproteinsaswe11asofplasmaproteins  
SeParately払iledtoformdlehigherMwmultipleprotein  
bands．MixingofPNGaseF－treatedscBrhandPNGase  

F－untreatedmcPIR）rmedasomewhatlargeamountof  
discrete18kDaproteins（1ane5）．   

Dk亡uSSion  

Forantemortemdiagnostictests，bodyfluidssuchas  
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Fig・6・lnabilitytoformaggregatet＊tWeenSCBrhandmcPlbydigestionofcarbohydratetnbremiRiJlg・PK－treated  
scBdl，mCB血andmcPIwerefurthertrEntedornottれ已atedwithPNGaseFtodigestthecarbohydratesidechainson  
theproteins・neSePretreatedprepamdonsweremixedwitheachotherasiJdicaLedinthe負gu托，andpr∝eSSedtothe  
addicSDSp托CipitatiotlStagea鮎rmixing・I・aneS：1：SCBrhげNGasef」），2：SCBrh（PNGaseF＋）；3：SCBdl  
（PNGaseF一）mixedwi血mcPl（PNGaseF－）；4：SCBrh（PNGaseト）miⅩdwi（hmcPIPNGaseF＋）；5：SCBrh  
（PNGascF＋）mixedwidlmCPl（mGaseF－）；6：SCBrh（PNGaseF十）mixed′withmcPl（PNGaseF十）；7：mCBrh  
（PNGa鑓F－）mixedwithmcPl（PNGaseF－）；8：mCBrh（PNG鮎畝F」）mixdwithmcP＝PNGaseF＋）；9：mCBrh  
げNGaseF十）mixedwithmcPl（PNGascF－）；10：mCBrh呼NGaseF＋）mixedwithmcPlげNGaseF十），inwhich  
岬NGaseF＋）弧d（PNGaseFr）meandigestedofnOnJigestedwithPNGascFtkforemixing，reSpeCtively・3糾and  
mPGAMwereu諾dasthepdm打ymdsecondaけandMes，reSp∝dYely・  

tocolenabled successfuldiscrimination of scPland  

mcpl．neacidicSDSconditionmayselectivelytarget  
aggregatedPrPmolecules，SuggeStlngthatPrPmole－  

culesinmcPlmaynotbe？ggregated・Thisobservation  

is reasonablein that one of the main di能rences  

tntweqrmsandPrPcmaybewhethertheyexistin  
anaggTegat由1fbrmornot・Someinvesdgatorshave  

biedtoobtainPdPresinbloodinanaggregatedfbrm  
（7）．neaggregadonofPrPresisthoughttobe’ar占＄Plt  
ofthemorehydrophobicnatureofthePrEresmolecule  
thanthatofPげc（24）・However，thephenomqnon  
observedhereclearlysuggeststhatanimportant鮎tor  
foraggregationmaybethepresenceofacarbohydrate  
sidechainonbothPrPresandplasmaprotein声■ra血er  
thanthehydrophobicnatLuTeOfthePrPTeS・Carbohy－  
dracehasofbnbecndescribedastheoutfitterforglyco－  
Syladom8血d氏mcdon（25）・   

ThetypeSOfproteindlataggregateWiththePrPres－  
1ikemoleculesaqenotknown．Someplasmaproteins  
a陀knowntoassociatewiththePdlbutitispossible  
thatthehPmoleculesinhamsterplasmamqyalsobea  
candidatefortheseplasmaproteins（11，31，34）・PK－   

methodwhenusingblood．However，PreVioustestsfor  

evaluadngthesensidvityofdetecdonsystemsusingPrP  
moleculeshave血判uentlyfailed，PreSumablyduetodle  
tendencyofthePrPmoleculetoformaggregates・  
therefbreevaluatedthesensitiⅤ吋Ofthedetecti0鱒SyS－  

temuslngSDSsamplebu批rwhichcontainedO・1％  
BSAforthedilutionbu鮎randbyboilingtheprepara－  

tionthroughouttheserialdilutionsteps．Thismethod  
allowedustoobtainaproperdispersionofthePrP  
aggregateinthetestprepamtionandwesuccessfu11y  
Showbdthattheendpointofthedetectionsystemwas  
l．5×10－12g（6．05×10－nmol）ormore ofrPrP and  
P伽sinl．4×10‾9gbrainequivalentofscHaBrh．As  

thescB血has鱒infecdvitytiterof10，7－10－9ID5Jml，  

thischemi1uminescence＄yStemlC弧det∝th触corre－  
SpOndingtolIDJmlormore，Whichissu伍ciently  
greaterthanthevaluerequiredtodetectPtPresinblood  
呼ig．1）．Wetherefbredecidedtousethischemi1umi－  
nescencesystemtodetectPrPresinscPl・Thissystem  
alsoallowedustodeteminethedetectionlimitofPfP  
proteininthebrain伊ig．1B）．   

AddingtheacidicSDSprecipitationstagetothepro－  
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resistantPtPmoleculeshaverecentlybeenreportedin  

uninfbctedhumanbrainsasweuasintminftctedmouse  

andhamsterbrahsandhavebeenlabeledasilentpnon．  
PK－reSistantproteininmcPl，Whichisabletoaggregate  
withPrPrescouldbethesilen（PnOninhamsterplasma  
（34）．Vhaklyobserved3F4－reaCtiveproteinbandsin  
mcPIsuggesttheexistenceofthesilentpnoninplasma  
肝ig．3）・  

InthelaneSOfscPl－2，－4，－7，－8、discretebandsinthe  

Mw32kDareglOnWereObservedwithoutotherbands．  
AsthebandofthisMwreglOnWaSWeaklyobservedin  
mcPl－landscPl－6，itissomewhatdifnculttodecide血e  

POSitiveexpressionof3F4－reaCtiveproteinforscPl－2，  
－4，－7and－8．However，intensitiesoftheseslgnalsin  
thescPlpreparationswereobviouslystrongcomparedto  

thesignalsinmcPlpreparations．Thusitmaybedi凪－  
Cultto．decidepositiveornotpositivebyperformlng  
acidicprecIPltationJuStOnetime．Itisreasonablethat  
anindividualanimaldoesnotexpressthe3F4－reaCtive  

protein similarly in a time dependent manner and 
expressionstrength．Therefbre，ifbloodtestlnglSLntrO－  
duced，dle plasma prepamtion should be processed  
twicewiththisacidicSDSpreclpltation，andthetest  
shouldbeconductedseveraldmesatdifFtrenttimes．   

Here we showedthe successfuldiscriminati0110f  

SCraPle－in鈷ctedandmock－infbctedhanSterSbytheir  
plasmapreparationsuslnganOVelcombinationmethod  

termedacidicSDS precIPltationalongwith ahighly  
SenSitivechemi1uminescenceimmunoblotsystem．In  
theimmunoblots ofPK－treated plasmapreparations，  
multiplepfoteinbandsatMwhigherthanthe25kDa  
poslt10n Were Observed．These protein bands were  
ObservedinbothscPlandmcPlafterPKtreatment．As  

theseproteinswere3F4－reaCtiveaswellasPK－reSis－  
tant，they were verylikely to be PrPres molecules．  
However，Observationsshowingmuldplebandsofhigh－  
erthan25kDainMwinmcPlaswellasinsePIwere  

VerydifFtrent丘omtheelectrophoresispatternOfscBrh．  
Thesedi飴rencesbetweenplasmaandBrhhavetobe  
explainedifthemul【iplePrPres－1ikeproteinsinplasma  
areaggregatesofP－Presandsomeotherplasmapro－  
tein．Thisissimilarwithanobservationinwhich也eC－  

terminaldomainofarecombinantmousePrPpePtide  
was aggregated spontaneously even in SDS sample 
bufkr（24）・DifFtrencesofelectrophoTtSispatternSin  
Fig・5，1anes5－JandFig・6，lane30rFig・2B，lane5，6  
insplteOfthesameprocesslngprOtOCOlmayexplainin  
WhichaggregationcounterpartswithPrPresinthese  
plasmapreparationsmaynotbethesamemolecule，in  
preparation．After the PK treatment，an enOrmOuS  
amOuntOfpartialpePtideswasdistributedinthebroad  
Mwreg10niftotalproteinwasstainedonWBme・m－  
brane・Thisme甜Sthatmultiplepartialpeptideswhich  

possesslngCarbohydratechainsmayhavethepoten  

tobecomethecounterpartoftheseaggregate！・We  
COuldnotcontroldleCOmbinationofthemolecules．A  

deglycosylationexpenmentuSingbothscPlandscBrh  
SOIvedthisquestion・A魚erdeglycosylationandacidic  
SDSprecIPltation・bothscBrhandscPIshowedasingle  
discreteproteinbandatthe18kDaMwposition・TTlis  

Observationstronglysuggeststhatthecarbohydrateside  
Chainmightbeanimportantfactorintheaggregationof  
血ePrPres－1ikeproteinwithsomeotherproteins・From  
theseobservations，OneOfthecompollentSrequiredto  

fbrmaggregatesmustbethePrPresmoleculebu（the  
OthercomponentneednotbeanotherPrPresmolecule．  
Thatis，bothselfaggregationaswe11asaggregationof  
multipleheteromoleculescouldberesultedinthefoト  

mationofthemuldpleMwproteinbands・Although  
densebandsat25kDawasobservedinthescBrhand  

mcPlmixing（Fig．5，lanes5－7），the bands were  

ObscureinscPl（Fig・2，lanes5，6）・Thisdiscrepancies  

betweenthepreparationsmaycoruecturedbythedif－  
ftrencesofPrPresandplasmaproteinrati0・InFig・5，  
1anes5－7，1argeramountofscBrhcomparedtomcPI  

Showedpattemmoresimi1artothatofscBrh，larger  
amountofmcPIshowed more discreteband pattern  
afterthePKtreatment，inreverse．Inthisobservadon，  

20and25kDaproteinbandsweredecreaslnggradual1y  
alongwithmcPIwasincreaslng．¶lerefbTe，itiscoI勺∝－  

turedthatthe20and25kDaproteinswerenotobserved  
iflessamountsof汁PresexistedinscPlasobservedin  

Fig．2B，1ane5，6．   

PrPres was also fbundin unin鎚cted human brains  

andlabeledasilentprion・（34）．Simi1armoleculesare  

likely to bepresentinnon－inftcted hamSterS andin  
mousebfainsaswell．Ifthesilentpr10ninhamsterand  
mousebrainsisalsoexistinplasma，thePK－reSistant  

3F4－reaCtiveproteinsobservedinmcPlinthisexpen－  

mentmaybethecandidateinhanSterPlasma．The  
Silentprionsinhamsterplasmacouldaggregatewi血  

themselvesorwith0therproteillStO丘〉rmthemultiple  

higherMwproteinsinmcPlaswellasscPl．Butifthe  
Silentpr10neXistsin mcPl，it mustbediscriminated  

血oughthebloodtests．TheacidicSDSpreclpltation  

PrOCeSSrePOrtedheremaybeusefu1forsuchtrials．   
So，aSthePrPresmoleculesinhamster，25kDa，20  

kDaand18kDaproteinscorrespondtothedi－，mOnO  

andnocatbohydraternolecules，reSpeCtively・Multiple  
higherMwprob：inbandswerepresumablyaggregates  
WithP伽sandotherplasmaproteins・Thephenome－  
nonthatMwoftheseaggregateswerenotfoundwithin  

aconstantrangeindicateddlatCOunterPartSOfpresum－  
ablePrPresmightnotbethespeCializedmoleculesin  
preparations；thesilentpnonmaybeincludedwiぬin  
theseinconsistentmolecules．FullhelTnOre，WeCOuld   
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notcontrolthesecombinations・nebiologicalmeamng  

Oftheseaggregationsisnotknown．   
The observations ffomthis experiment show血at  

acidicSDSprecIPltationofplasmaprepamtionsenables  
discrimination between scraple－inftcted and mock－  

infbctedhamstersandmaybeanextremelylmPOrtant  
丘ndingfbrthedeveloplngOfaJlantemOrtembloodtest  

todiagnoseTSE．Thequestionastowhythesilent  
pr10nisnotprecipitatedbytheacidicpreclpltadonifit  
existsinmcPlremainstobeanswered．  

Wegratefu11yackJ10WledgeDr．ProftssorTbkashiOnodera，  

Depart［nentOfMolecularTmmunology，Agricul血andLift  

Sciences，TbkyoUniversity，forhis卵ItSuPPOrtandencourage－  
ment，Dr・Ybkoyama，Resea陀h Center fbr Prion Diseases，  

NationalInstituteofAnimalHealth，fbrhis assistancetouse  

in鈷ctedham＄termaterialsandDr．Iwaktm，hstituteformedical  

Science，TbkyoUniversity，R）rhiskindgiftofanti－HIVP24  
mAbTÅ8．landfbrmanyusefu1discussions．Wtalsoacknowl－  

edgeDr．ⅥlaSa，amembcroftheAdministrativeComitteeof  

theJapaLneSeRedCrossSociety，Dr．ノOka孤ki，Vicedirector，and  

Dr．Nishimura，OneOfonrsciemi負cco11eaguesintheinstitutら  
fbrtheirusefuldiscussionsand・enCOuragemenLWbwouldalso  

liketo仙ankdlourcolle…噂ueSOf血eJapaneseRdCrossSod－  

etyfortheirencouragementandsupprt．   
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○プリオン痛最新情報 
［1］英国CJDサーベイヲシス土土シト一月次統計と2007年の合計  

使用上の注意貫己載状況・  

月次CJD統計－2008年1月7日時点  
その他参考事項等  

以下の数字は英国CJDサーベイランスユニットに報告されたCJD疑い症例数及び確定・可能性例の死亡数である。  合成血「日赤」  

研   

究  

名。VCJD確定例またiま可能性例総数：166名。2007年12月の月例統計以来、新たにvCJDと診断された患者はないが、存命中       照射合成血－LR’「日赤」  
．  

物 概  
血液を介するウイルス、  
細菌、原虫等の感染  

畢   

帝草食幕の葛見  今後の対応   

2008年1月7日の時点ヤ」英国CJpサ十ベイランスユニットに報    日本赤十字社は、・VCJDの血液を介する感染防止の目的から、献血時   
告されたvCJD確定例草たば可能性例総数はl 
の死亡患者数な5名であり」英軌こ脚ナるvcJD流行は減少しつ    期間滞在したドナーを無期限に献血延期としている。また、英国滞在   
つあるとする見解に一致するとの報告である云なお、飢粕7年1凡    摩を裔ずる豆CJP患者が国内で発生したことから、平成17年6月1日より   
の同報告では）CJD確定例まだは可能性例繚数16「5名、死亡息    19細～96年に1日以上の英国滞在歴のある方からの献血を制限して   
者総数1■58・名であった土とから＼【2007年申のvCル新規発症患者    いる。今後もCJD等プリオン病に関する新たな知見及び情報の収集に   
は1名、死亡患者は5名セある。 努める。   
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A．P工OM召D－m土1post  

ProMED－ma土1i5 a prO9ram Of the  
＝nternationalSociety for ZnfectiousI）iseases  
＜き延長幽王立＞   

【With the continuing decline of the n11Inber of case5 Of variant  
Creut2：feldt－Jacob disease（abbreviated previously as vcJD  
Var．）in proMED－m且il）in the hunan population，it has been  
broaden the scope of the occasionalProMED－rrLailreport5 tO  
Other prion－related diseases・Data on vCJI）cases from any  
WOrld are nowincludedin these updates where appropriate，  
forms of CJD（5pOradic，iatrogenic．familial，and GSS  
（Gerstmann－Straus51eエーScheinker disease）are included also  
have some relevance to theincidence and etioIogy of vCJD．  

0工■ CJD（new   

decided to   

⊥nclude  

part of the   

and other  

When they   

－ Mod．cP】  

エn tbi5 update：  

【1］UK：NationalCJD Surveillance tlnit －－Monthly statistics ＆ 2007 totals  
【2】VK － Ⅳew vCJD type  

【3】′【4】．【5】vCJDin vit工O aS5ay5   

★★★★★★  

【1】UK：NationalcJD Surveillance Unit －－ Monthly5tatistics ＆ 2007 totais  
Date：Hon 7 Jan 2008  
Source：UK NationalCJD Surveiilance Unit，mOnthiy statistics，2007［edited】  

d．ed．ac．uk／fi  re5．bt鵬＞  

Monthiy Creutzfeldt－Jakob disease statistics －－ aS・Of 7Jan 2008   

These following figure5 Show the nuIttber of suspect cases of CJD  
referred to the CJD surveillance unitin Edinburgh and the n11mber of  
deaths of definite and probable variant Creutzfeldt－Jak，Ob disease  
【abbreviatedin ProMED－rE迫ilas CJD（new var．）or vCJD］，the form of  
the disease thought to belinked to BSE（bovine spongiform  
encephalopathy）．   

Definit・e and probable vCJD casesin the UK as of 7Jan 2008  

SuⅡⅡnary Of vCJD ca5e5 －－ deaths  

Deaths from definite vCJD（COnfirned）：114  
Deaths from probable vCJD（Vi亨hout neuropathologicalconfirmation）：48  
Death5 from probable vCJD（neuropathologicalconfirmation pending）：1  
Nu皿ber of deaths from definite or probable vCJD（as above）：163  

Su皿ary Of vCJD cases 一－ alive  

Ntlnd）er Of probable vCJD cases stillalive：3  

Total  

NuI血er of definite or probable vCJ工）（dead and alive）：166  

These dataindicate that there have been no new cases diagnosed  
during・the past month，bta85he nt血ber of patients alive has decreased   

http：／／apex．oracIe．com／pTs／otn／f？p＝2400：1001：13118188367355991829：：NO：：F2400＿PlOOl＿BACK＿．”2008／02／l：   
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by one・   

These data are still consistent with the view that the vCJD outbreak 

in the UXi5in decline（although theincidence curve maY be  

developing a tail）・The peak nl血ber of deaths was 28in t埠e year  
2000′ followed by20 土n2001′17in2002′18in2003′ 9in2004′ 5in  
2005，5in 2006．and 5in 2007・   

Total5 for alltypes of CJD case5in the year2007  
－■■－－－－－－－－一一一－－－－－－－－－－－－－－－－－－－－－－－－－－－－・－－－－－－－－－－－－■－  

As of 31Dec 2007in the UKin the year 2007，there verelll  

referrals，47 deaths from sporadic CJD（2 death5 fromiatrogenic CJD（  

4 deaths from familialCJD′ One from GSS′ and 5 deaths fz：Om VCJD．  

Coztmicated by：  

P工d旺ED－mil＜pごOmed細工omedmaiユ．org＞   

★★★★★★  

【2】UX － New vCJD tYpe  

Date：Mon 7 Jan 2008  

Source：Arch Neurol．2007 Dec；64（12）：1780－4［edited】  

＜http：／／arcbneu工．ama－aS5n．Orq／cqi／content／abst工aCt／64／12／1780＞  

【Prion disea5e update 2008（01）contained brief pres5 repOrtS Of the  
identification of a new forn of vCJDin a young female patient′  
homo2：ygOte V／V at codon129 0f the PrPSc gene・TheÅbstract of the  
scientific paper describing this observationis reproduced below・－  
Hod．Cp】   

Creut2：feldt－Jakob disease，Prion protein gene codon129V／′ and a  
novel PrPSc type in a young British woman 

By Mead S′Joiner S′ Desbruslai5M′ BeckJÅ′ OIDono9hue甘′1anto5 P′  
WadsvorthJD，CollingeJ．MRC Prion Vnit and Depa工tment Of  
Neurodegenerative Diseaset ＝nstitute of Neu工0logy′ tlniversity College  
London，NationalI‡ospitalfor Neurology and Neuro5urgery′ Queen  
Square′ London′ t恨・   

Back9エOund  

variant Creutzfeldt－Jakob disease（VCJD）is an acquired prion disease  
causally related to bovine spongiform encephalopathy that has  
occurred predoninantlyin young adults・Allclinicalcases studied  
have been methionine homozygotes at codon 129 of the prion protein 
9ene（pRNP）witb d15tinctive neu工Opatbolog土calfind土n95 andImlecular  
strain type（PrPSc type 4）．Modeling studiesin transgenic mice  
suggest that other PRⅣP genotypes villalso be susceptible to  
infection with bovine spongiforn encephalopathy prions but may  
develop distinctive phenotypes・  

・）  

Object土ve  

To describe the histopathologic and molecularinvestigationin a  
young British woⅡ且n With atypicalsporadic CJD and valine  
bomozy905ity at PRⅣp codon129・  

Desi9n  

Ca5e repOrtr autOPSyland molecular analysis・  

Settin9  

Specialist neur0logy referralcenterr together vith thelaboratory  
services of the HRC【MedicalResearch CounCil］Prion Unit・  

Sl止〉jec亡  

Sin91e ho5pitalized patient・  

Hain Outcome Heasure5  

Autopsy finding5 and molecularinve5tigation results・  

Results  

Autopsy findings・Were atypicalof sporadic CJD，With marked gray and  
Wbite znatter de9eneration and widespread prion protein（PrP）  
deposition・Ly7nPhoreticular tis5ue WaS nOt aVailable for analysis・  
旺01ecula工analy5土5 0f PrpSc（tbe sc工apielsofo皿Of PrP）f工Om  

Cerebellartissuedemons寵毛edi竺OVelPrPSctypesinilartothat  
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