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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  

8 1 2 3 4 5  6 7 8 9 10  
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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   
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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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