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（invitroでのPMCA増幅によりPrPScの異常折り畳み構造が種の壁を超えて伝播し感染性プt」オンが生成）  

プリオンは眞常な折り畳み構造のたん白（PrP5c）のみから構成される今までにない感染性病原体であり、細胞プリオン蛋白（PrPC）にそ  
使用上の注意記載状況・  

研  その他参考事項等  

つの種のプリオンは限られた数の別の種にしか感染を起こすことができない。ここで我々は、invitroにおけるPMCA（protein皿isfolding       代表としてノイアート（献血）の記載を示す。  

究  

報  

を生成した。同様の結果は、反対の方向でも得られた。PMCA増嘩を繰り返すとinvitro産生プリオンの順応が起こるが、そのプロセス       1）略  

告   

の  

された。  
概  

告はない。しかしながら、製造工程において異常  

プリオンを低減し得るとの報告があるものの、理  

要   論的なvCJD等の伝播のリスクを完全には排除で  

きないので、投与の際には患者への説明を十分行  

い、治療上の必要性を十分検討の上投与するこ  

と。   

報告企業の意見  今後の対応   

invitroでのPMCA増幅によりPrPS⊂め異常折り畳み構造が種の壁を超えて伝播し感染性プリオンが生成されると      本報告は本剤の安全性に   

の報告である。  影響を与えないと考える   
これまで血脾分画製剤によってVCJD、スクレイピー及びCWDを含むプリオン病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、万一VCJD感染者の血燥が本剤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。   

の報告があるものの、製剤から伝播する可能也を完全には否定し得ない。そのため、弊社の血紫分画製剤の製造   

工程におけるTSE感染性低減に関する検証実験を加速し、自社データを早期に取得し、工程評価を行い、必要に   

応じて工痙改善を実施する予定である。   

UJ  U）   
アンチトロンビンm   
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repricateinthebodybyinducingthemisfo榔ngofthece”ular  
formofth8Prionprotein（PrPC）．   

Oneofthecharacteristicsoftheagentresponsibleforprion  
djseasesis托sabilitytoinfectsomespeciesandnotothers（Hi（l  
andCムnnge．2004；Mooreetar．．2005）．Thisphenomenonis  
knownasspeciesbarrier・Evenbetweenc（OSeSPeCleS，thespe－  
Ciesbarrierismanifestedasanincornpleteattackrateandapro－  
longationofthetimeittakesforanjmaTstodevefopthecJ輌cal  
diseasewhen呵ectedw肋anotherspecleS7infectiousmaterial  
（H‖andCo川nge，2004）．Prirnaryinterspeciestran畠missionis  
USUallynotveryefficient，andittakesalongtimefαtheprion  

repIicationprooesstoreachthepointatwhichfuIトblowhclinical  
diseaseappears・AftersequentiaIpassages．thePfPScinthenew  
hostadapts．resu，tinginashortageoftheincubationperjodand  
stabitiz如ionofthenewstrain（HiIIandCdlinge， 

Compe［（ing evidenceindicates that the species’ban・ieris  

larg鴎COntrOlledbythesequerfceofPrP（MooreetaL，2005）．  
UnfortunateJy．wecannotpredictthedegreeofasp◎Ciesbarrier  

Simplybycomparingtheprionproteinsfromtwospecies．The  
barrierha＄tObemeasuredbyexperimenta［studiesinanimals．  
ThesestudiesarelongandcosFJy．andinthecaseofthehuman  
SPeCiesbarrier，thestudieshavetobedonewithexperimental  

models，thevalidityofwhichisnotabsoIute～guarantied．EvaJu－  
ationofthespeciesbarrierisoftremendousmedicatimportance  
forriskassessrnentandtoimplementregu］atorymeasuresto  
avo毒dspreadingofdiseas占s（Mooreetal．；2005）．AIthistime．  
the epidemioIogica（evidence suggests that among animal  
TSEson吋CattleBSEhasbeentransmittedtohurnans．generat－  
ingavariantfomofCJD（VCJD川購IletaI．，199句．1tisun（ikely  
thatsheepscrapleISaCOnCemforhumans，becausethedisease  
hasbeendescribedforcentuhesandn9increasedprevalenceof  
humanpriondiseaseshasbeenfoundinscrapie－endemicareas  
（Carame（1ietaL．2006；Hunter．1998）．However，theappearance  
Of“atypicaI7’strainsofscrapje．aswefIasthekTtOWntranSmis－  
SionofBSEtosheep，hasgeneratednewconcemsofhuman  
infections with sheep－derived matedaJPuschmann and  
Groschup．2005：Hunter，2003）．simiTarIy．thepossibilitythat  
SOmeOfthe rtpw吋ident椚ed animalprion diseases－SUCh as  
CWD，COU（dbetransmittedtohumanscannotberuled outat  

thepresenttimePVimams．2005；XieetaL，2005），  

Ce”734．757－768，SepterTlber5．2008◎2008EJsevier（nc．757   

SUMMARY   

Prions are unconventionaJinfectious agents com－  
pos中台X叫S章V寧Iyofmisfotdedp巾nprotein（PrPSG），  
Whichtransmitsthediseasebypropagatingitsab－  
normaJconforrnation to the celIu］ar pnon protein  
（PrPC）．Akeycharacteristicofprionsjstheirspecies  
barrier，bywhichprionsfrornonespeciescanonJy  
infectalimitednumberofotherspecies．Here，Were－  
POrttheger峠ratidnofinfectiouspnonsbyinterspe－  

cies transm繕畠ion of PrPSc misfotding byin vitro  
PMCA amplification・Harnster PrPC misfo，ded by  
m（X■ngWithmousePrPScgenerateduniquepnons  
thatwereinfectioustowild－tyPehamsters・fandsim－  
j（arresultswereobtainedintheoppositedirection．  
SuccessiveroundsofPMCAamplification resu］tin  
adaptationoftheinvitro－PrOducedprions，inapro－  
cess reminiscent of strain st畠bi［ization observed  

upon serialpassagein vivo．Our resu］tsindicate  
thatPMCAisava［uabletoolfortheinvestigationof  
Cr9SS－SPeCiestransmissionLand su99eStthat spe－  
Ciesbarrierandstraingenerationaredeterminedby  
thepropagationofPrPmisfo［ding．  

lNTRODUCT10N   

PriondiseasesalsoknownastransmissibIespongiformenceph－  
alopathiesO－SEs）areinfectiousneurodegenerativediseasesaf－  
fectingthebrainofhumansandseverafspeciesofmammals  
（Co＝nge，2001）．Creutzfeldt－Jakobdisease（CJD）isthemost  
〈：OmmOnTSEinhumans．andscrapieinsheep．bovrnespongト  
formencephaJopathy（BSE）hlCattle，andchronicwastingdis－  
ease（CWD）incervidsarethemostprevaJentpriondiseasesin  
animal＄．Un】ike conventionalinfectiou5microorganisms，仇e  
TSEagentappearstobedevoidofgeneticmat由由！andinstead  
COmPOSedexcIusivelybyam7sfoldedformofthepnonprotein  
（PrPSc）（Prusiner，1998）．PrPSchastheunprecedentedabifityto  
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Recent］y．we reported the generation ofinfecti9リ芦PrlOTIS  

invitrobyamplncationofPrPScmisfoIdinginthete＄ttubd（Cas－  
tiTraetal．，2005）．Fo（theseexperiments，WeuSeq 
termed PMCA（PrOtein misfoIding cycJic arn6価catJon）that  
mimicsinvitrosom80fthefundamentalstepsinvorvedinPrPSc  
replicationinvivoatanac9eJ9ratedrate（Saborioetal・．軍001）・  

Du血gPMCA．sma1．quan賦ie畠ofPrPScaremixedwithexces畠  
ofPrPC．andthroughacyc［icalprocessinvoIvingincubation  
and sonication．prionpropagation occursin an autocata仰C  
way．w肘1thisprocedure．prion去canreplicateindefinite，yln  
thetesttubeand．aftersuccessjveroundsofd‡lLJtionsfol］owod  

byPMCAampIification，PrPScusedtobeginthereadioncan  
be eliminated，and onlyin vitro－generated rnisfolded protein  
remainsin the sample匹ast川a et al．，2005）．Jnocubtion of  

PMCA－generatedprion＄intowild－tyPeanima（sresu！tedinadi＄－  

ea＄eW肋thesameclinical．neuropatho10gical，andbiochemicaI  
fbaturesas廿帽diseaseproduced bybrain－derivedinfectious  

materia7（Cast‖aetal．，2005）．TheconcIusion・drawn什Omthes8  

甫ndingsisthataI10ftheinformationrequiredtopropagatethe  
infectiouspropertiesisencipher由inth去structureofPrPSc・  
lTLisisfurthersuDPOrtedbyrecentstudiesfrornSupattapone  

and coworkers hlWhichinfectious Pnons were・generited  
jnvitrobyPMCAw托hpurifiedPrPCandPrPScwiththeso－ead－  
ditionofsyntheticpo吋anions（De（eauJteta］・．2007）・   

ThegoaIofthisstudywastoattemptcrossingthe＄PeCies  

barricrinvitroIogen餅ateuniqu畠infectious pnonsin acell二  

free＄yStem．Forthesestudi8S，WeuSedmiceandhamsters．  

twoexF吟rJmentalrodentsystemswidelyemp10yedinTSEstud⊥  

ie＄？ngforwhichsevera［prion＄trajnsareav感Iab）e（8rucb．2003；  
Kimbertina11dWaIker．1988）．1TlePrPseqLLenCeShow＄ninedW－  

fBrenCeStH3tWeenthe＄寧tWOanjmaJspeciesO＝igurelA）．Infbcb一  

吋Studie＄haveshown廿1atthereisalargebanierforp血ntran＄－  

missionb色tWeen－thesespecies（KimbedinJetal；；1989：帽rnb  
andWa［ker，1988；RaceetaI．，2002）．Our罰ndingsshowthatin－  

cubati甲OfPrPCfrononeofthespecie＄WithPrP年fromthe  
otherq？u］tedinnewPrPScthatwasjnfectiou＄tOYVik］－tyPean卜  

mafs．（nterestingly．adptaiIedexaminationoftheinfbctious，neuL  
ropathologICaJ，andbiochemica（fea桓resofthediseasethatw盆s  

PrOducedrevealedcharacteristicsthat‘weredifferent．什OmO納所  

Sy血n  
h脚閏ぬ打  ■Ⅷ■唖・申鱒甲田■■剛文王  

C 一  
押‘－■鵬■－   

がDサ・t……川闇〆斑  
洞  

Figurel・一nVi廿OConversionofHamsterPrPClr，dtJCedbyMouse  
Rl膚LPrPSc  
囲RML如inhor叩g飢虞○ 

no－mal柚∩ぬ血呼na旭血豆射切Od由b96PMCA一転．¶8助shows  
廿℃帽5｝他w托h訂Idwit輌PMCAin¢a眈ISPe¢ies．血廿給ゎg川ほ融b．wo＄how  
8∝hemodPrPindb虞ing．鵬画ポminwhich仇椚a帽aminoaddd肘倒ト  

OnC08b虎W00∩†やicoandham虞○帽・  
間To細om碑fo和鴫COnVerSbn．wo；ncubatodl叩訂qU如側e＄（ditu髄○鴨  

1：50伽叫hl：80qdRMLP貯読wi仇mou鯛●¢血匹∩叫Or旭m或訂的事仙  
騨†両町声．〟1鱒巾Pl鰯毎c叩t㊥叩サ∝血頑由叫帥如拙伽Ie仕匝戚虹  
鱒由丁叩叩P価由・つWO帽乳師d由b兆円雌A卵岱・叫P僻軸血  
w粥d虞∝t由a什訂PKdig好一jonbyw曲mbldw油t鵬¢H4瑚．  
問偏見鵬sa爪PIes8思t触in廿旧粕川p狛dof間W郎d由嘲叩由w柑－t旭  
3F4甜鵬叫．  

田＝h用例呵gen姐t由RML一日aP府蝿SS由lりPaS譜dinhamぬb面長  
bm呼∩鵬byas如esofl：10d仙tbnbt10Wed吋48PMCA叩l彷・－R”in一  
曲c虞∞th8numb甘OfroundsofPMG～i．e．．R5re打払entth8SamPIesa允訂  
伽○き血相undso†PMCA．  

田For鵬aESSJS＄rTWntOfspcntan∞USg飢eTationofPrPSkbyPMC人SamPteS  
from鵬inoftendiffcqenthaTTdq＄WereSUqeCtedtothesamep－oC由SOfse一  
血IPMCA翁in（叫．PrPkformationwaさana［yzedbywestqnbIotaft訂PK  
すea帥飢tin飽血PMCA一肌md・¶袷旬㈹＄hows伽re餌他Obtai㈹da触  
20roundsofPMG軋1∩廿帽叩如m帥b如wnin仇短句u帽．allsamples  

ふ触感由W仙PK．eズCe〆血hdl00t由．  

Withourstandardconditionsforamp怖cationofrnouseRML  
prionsshowednodetectab－eforma故知OfPrPScwhenhamster  
PrPPwasu＄edasasubstrate（F短urelA）．Conversdy．arobust  

PrPScgenerationwasobseivedwithmou＄ePrPCsub亭trate・  
Forthisexperiment．wemixedalOOO－f6．ddi■utionofRMLPrPSc   

n   

0   

．  

り  

t  

butalsore？U［tedinstabilizationofthenewstrain  
SUCCeSSive rounds of amp冊qation．Our findings  

knownpno   

atedinvi廿   

new＄廿ain＄  

仇8＄OnOW  

＄howed‡ha  

●ciesba汀ier  

h vitmby  

Showth争tPnOnSCanbepropagatedinvitroacrossthespec】es  

barrier．leadingtothegenerationandadaptationofuniquepnon  

Sけains．  

R亡＄ULT＄   

Crossin！l，tho川Ou＄○一日amstorSpe¢ie＄Bar鵬Or  

t06enerateNewHamsterPrions  

Toas＄e＄SWhethprpnonscanbegeneratedinv汰ro’aCrOSSthe  

SPeCie＄barrier，WeUSedhamstersandmice．twowidelystudied  

rodentexperimentaJmodersofTSEs（Bruce．2003：K7mberlinand  

WaIker，1988；Moralesetal．，2007）．APMCAexperhentdone  

758 CdI734，757」768．September5，2008◎2008ELsevierlnc．  
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intolO％brainhomogenatesofhealthyhamstersandmice．re－  

SPeCtive［y．Wereasonedthatifinvivoittakeslongerforpnonsto  

replicateacrossspeciesbarriers．theninPMCAweshoulda（so  

encountermo｛edifficu－tiestoconvertPrPCwhenus－ngPrPSc  
fromadifferentspecies．ToattemptforcingtheinvitTOCOnVqr－  

sion－WeaddedahigherproportionofPrPSc－COntainingmouse  
brainhomogenateintothehamstersubstTate・Arangeofdi（u－  

tionsfrom50－tO800－foldwer6tested，buttheproblemwith  
theseexperimentsisthatthelargeconcentrationofRMLPrPSc  
used asinoculum makesit difRcult to estimate convincIngIy  

whethernewPrPScgenerationwasobtained（FigurelB）．Fortu－  
nateIy，the3F4monoclonalantibodycanrecognizehamsterbut  

notmousePrP（Lundetal．，2007）．Usingthisantibodyforwest－  

emblot．wecouIdcIea巾Observethatprotease－reSistantham－  

sterprpScwasbeingproducedwhenthereactionwasdone  
withlowdilutions（froml：50tol：200）ofmouseRMLPrPSc  
（Figure、1C）．Whe云theamp怖cationwasattemptedwith800－  
foIddifutedPrPSc－COntainingmouse 
averyfaintsi9natWaSObsetved．co涌rmingtheresultsobtained  

inFigurelAandtheideathatthecombinationofPrPCandPrPSc  
frorndifferentspeciesimpairsPMCAefficiency・   

New－ygeneratedhamsterPrPScstartingfromRMLprionswas  
PrOPagatedmanytimesinvitTObyseria（PMCAinordertore－  
rnovebydilution■thein摘aJamountofmousescrapiebrainmate－  

riaJaddedtobeginprionreplication（FigurelD）．Asdescribed  

before．usingthisprocedure．wecancらmpfete（yremoveaI（moト  
eculesofbrain－derivedPrPScfromthesample（Cast川aetal．．  
2005）．Hamster PrPSc of RML origin e仔icientFy propagates  
invitroattheexpen＄eOfhamsterPrPC・Interestjn9■y，inthe6TSt  
PMCA′rOUnd．theg吋COforrndistributionpatternoftheinv托ro－  

geneTatedharnsterPrPScwascomparabletotheRMLprofile  
showingtriethreeglycoformbandsIFigur81D）．Afterfurther  
PMCArounds，thispatternchangedtobecomeundistinguish－  

abte付ornPrPScassociatedtothetypicalhamsterstrains．such  
as263K（FigurelD）orHyper仰，inwhichthediglycosylated  

bandishighlypredorninant・ThisresuItsuggeststhatthecharac－  
teristicsofthenew－ygeneratedPrP苧Carebeingadaptedtothe  
newspeciesduringsuccessivePMCAcycling．rerniniscentof  

theadaptationprocessoccurringinvivouponserialpassa9e  

Oftheinfectiousmaterial．A触r20seriaIrt）undsofPMCA，rePre－  

sentingadi．utionequNarenttOlO－22w肘1reSPeCttOthebrain  
回ncethefirstroundcontainsalOO－folddiJutionofthemateHaq，  

ourestimationisthatnomolecufesofmousebrainPrPScshould  
bepresen＝nthesampJe．1Tlisinvitroqgeneratedmateria］was  

termed RML－Ha PrPSctoemphasizetheRMLoriginofthis  
newhamstermisfoldedprionprotein．Tomakesure仇atnew吋  

fomedPrPScwasindeedcomingfromconversionofhamster  
PrPCinducedbymousePrPScandnotjustspontaneous“de  
novo”formationofPrPScinhamsters（De（eauJtetal．．2007），We  
didalargeexperimenttoanaJyzeindetailthepossibilityofspon－  

taneousgenerationofPrPScandinfecth／ityuhderourexperimen－  
talconditions．SampIesofheafthybrainhomogenate打omten  

di汗erenthamstersweresu切ectedtoserialroundsofPMCAam－  

pli6cationintheabsenceofPrPScseed．Afterupto20seriat  
roundsofPMCA，Wedidnotobs由vedenovofomationofPrPSc  
inanyof廿1eSamPFes（FigurelE）．  

1noculationofwild－tyPerlamSterS小紙RML－HaPrPScゎrb－  
ducedafteralO－22dilutionofRMLscrapiebrainhomogenate）  

PrOduceddiseasejnlOO％oftheanimalsbybothintracerebra（  
O・C・Iandintraperitonea川．p．）routes（Figure2）．Thediseaseex－  

hibitstheclinicalcharacteristicstypicalofharnsterscrapie．inT  
ChJdinghyperactivity－mOtOrimpairrnent，headwobbling，mUSCle  
WeaknessTandweightfoss・Theincubationtjmeinthefirstpas－  
SageWaS165士6daysbyj・C・inoculation（Figures2Aand2C）．  
ThisisIongerthantheincubationtimeobtained with hamster  

SCraPiestrains・SUChas263KandHY，inwhichasimilarquantity  
OfPrPScproducesdiseaseataroundlOOdaysbythisroute（Fig－  
ures2Aand2C）・However．inagreementwithourpreviou叫re－  
POrteddata（CastillaetaL．2005）．whenhamster263Kprions  
WererePJicatedinvitrobyPMCA．thenewrygeneratedPrPScpro－  
duceddiseasewithadelaysimilartothatobservedwiththeRML－  
Hamaterial（Figures2Aand2C）・Thedelayinourpreviousstudy  
WaS eliminated upon a second passageinvivo．inwhichthe  
newinfectiousmaterialwasstabifizedtoacqulrePrOPert7esun－  
distinguishab）efrominvivoJerived263K（Figures2Band2C）．  
Interestjngレ，intheHYhamsterprionstrah，PMCA－generated  
material did not show any statistically significant difference 

COmParedtoinvivo－PrOducedbrions（Figures2Aand2C）●Thes  
resukssu99eStthatinvitroreplicationofprionsbyPMCAmain－  

tainsthestraincharacteristics．atfeastinrespecttotheincubation  
Periods．ToassessthestabilityofRML－Haandestimatethesta－  

biIizedincubationpe再od，WePerformedasecondpassage．As  
ShowninFigure2B，theincubationtimeofRML－Haprionswasde－  
CreaSedtoaround90days，WhichisverysirnilaTtOthatobtained  

With263KandHYbutdifferentfromtheDroyysyPY）strain．These  
resuItssuggestthatRML－Haprionsbehavesirni［arlytothe263K  

Strain；bothinvitro－generatedprionsshowadelayinthefirstpas－  

Sagethatgetscorrec始duponlaSeCOndinvivo、PaSSage．Thisfea－  

tureisnotdisp）ayedbyotherhamsterpHonstrains．suchasHY，Or  

9therspeciesofprion＄1seeberowfortheresurtsin画Ce），Where  
PMCA－generatedprionsexhibitedthesameincubatiorTPeriodin  

thefirstpassageasinvivo－PrOducedinfectiousTr］aterial．Asex－  

PeCted．hanlSterSinocuIatedwithRMLprionsdidnotdeve10Pdis－  
easeduringthetimeoftheexperiment（＞400days）．Animatsinoc，  
UJatedwithhamsterbrajnhomogenatesubjectedto20roundsof  

PMCAintheabsenceofPrPSc（controlforthedenovogeneration  
ofPrPSc）didnotdeve［opdiseasemorethan400daysaRerinoc－  
uIaぬn（Figures2Aand2C）．Intraperitonealinoculationsofthein－  

fectiousmaterialshowedacleardi鮎rencebetweenthethree  
Prionstrains、usedasreference．with263Kbeingthefastestand  

DYnotproducirlgdiseasebythisroute（Figure2D）．TheincubaT  

tionperiodproducedbyi．p．1nOCUlationofRMLHapdonswas  
longerthanthatofthe263KandHYstrains．w肘1anaVerageOf  

254daysinth占firstpassage．ThisisaIsoIongerthan263Kprions  
ampIifiedinv托robyPMCA．whichproduceddiseaseafter199  

dayspostinoculationinthefirstpassage（Figures2Dand2F）．A  
SeCOndinvjvopassageaga享nstabi［izedPMCA－generated263K  

Prionstoproducediseaseatatimeindistinguishablefromthat  

Ofbrain－deバved263KinfectiousmateriaLThesecondpassage  
OfRML－Haprionsshowedthatthestabilizedincubationperiod  
fortheLp・rOuteWaSOnaVeragearOUnd140days．whjchissignW－  
icantfyhigherthan263Kor263K－PMCAmaterhFbutshorterthan  
HYpdons（Figures2Eand2F）．Thedifferencesremainedstab（ein  
athirdpassage（datanotshown）．171eSereS此Sindicatethatin  
SOmeaSPeCtS，RML－HaprlOnSareSimilartotheagentinthe  
263Kstrainbutinotherfeaturesareintermediatebetween263K  
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Rgu掩乙Inf輌b川○叫Gone帽tOd■RML－HaPr戸如a代αCro＄扇ng廿lO師申OSBa再訂  
RML－鵬肝決鱒mP一雨即叫鱒如旬20劇PM伽和u鵬㈹帽ino餌■d倒封止・ふi・P・紬叡W河d－t輝冷血mst耶・吋00∩ねl≦・ 
諦示牢ぬ．¶RML。．伽治d誠一d旭m如虚血個甲田K糎ー．訂d輌．Weal幻如w伽血aoぬnod吋如眈山戯仰dhv坤閑t由P軸帽伽0喝h  
20呵iaJrourdsotPMCAbyirtcuba飴nof263K（263‰PMCA）α＝ypqPIY－PMCA）PipScYdthheaPyh叩戚q，tyainhoTnOgeniteandRML一画ed虞ex－  
penses9fmousePrPCpIM岬嘲・TheQ3Ure血Sh。Wtheresurtsobtajnedbyin∝血8馴OfthenaterialprodL呵舐cr20roun由OfPMCAw軋UnSeeded  
noma■匝耶鱒「長一∩一間叩鱒P血。PrP当・㈹叫P）血wth。Su両va血Ⅳ寓Ob也如如ほ紬訂・C・訓d叫iM岬On・reS押出v叫・呼鵬h血ト9帥  
○血dRMし欄aa細野20一肌鵬＄0†PMG丸岡訂d何如W伽＄血al仙Ⅳ番d仇eちe00鵬甲S組g叫・○二．む雨血w8帽〒∩∝山虞由w軌汀慮dal血n由hm仇8  
抽nがskkan加地in廿檜飲画m帥b血卿inMa呵【叩a代訂i．candi．pin00U肋∩．ー暦画Vdy・附加阿如W仙OaV訂agOh血出血n匹ゆ由0†鵬  
8X画汀檜他血no叫．c．a雨i・P・in∝ul虚Ond－細面弧臥問mP一例・¶ovduesco㈹S匹－－dto伽紺agO土ぬ血町・¶8dabw誠叫由叫ANOVA8r山  
鵬Oun11ettrnu岬ecompari∞nP鵡tJ彷LEach開tOfddawascornparedtotheresuJt＄ObtaJnedwMltheRML！Hasbain沖ndsig血ntd伽nce＄arehigh－  
1短日dw軌a鏡面＄ksぐ＝P＜0・防．‾＝Pく－0・01，a雨…；Pく0・∝明・ND．nddo㈹・  

（Figures3Band3C）．T71eSedatasugg色StagainthatthざRML－  
HaprionsareauTliquestrainw柑一PrOPert（esintemlediatebe－  
tw恍n伽PreVbu叫known263Kand＝Yhanster＄長一hS・   

Compa相加○丸－d鹿Of廿－Obi壷homi偽暮ch即aCtO頑とsof  
PrPScobはinodfrornthe，brainofsickanhalsafterinoculation  
w坤牒M＝L一瓶263K．HY，andDYwere 
electrophoretk：alpattemofthebrotei項t鱒噂準鱒勒燕PrO－  
tedyticdegradation．anditsresistanceto denaturation・For  
comparisonoftheproteas8reSistanceprofiIe．＄imilarquantitie＄  
ofPrPSc什omLhenewRML－HaprionsandPrPScobtain6dfrom  
the brain of＄ickhamstersinocu（ated with仇e pnon＄trains  
263K，HY，aPdDYweretreatedfor60minw肘1Variousconcen－  
trationsofproteinaseK（叩（殉Ure4A）・RML－HaPrPScwas  
highlyresistanttorar9ePKconccntration＄・Themisfoldedpro－  
teinasSociatedtoth叩eW帆generdedstrainwasmoreresistant  
thanHYorDYaJldsirni（arly（bリt芦tMsignrficantlymord）stJSCeP－  

tibletoPドdigestbn仇an263KPrPS叩igure4A）・ThpKcon－  
cen打ationinwhich50％oftheproteinwasdegraded（PK50）  
washighestforPrPSca亨S∝iatedLto RML－Ha・foLLowd by  
263K，HY．DY．andRML巾bleSlaJailabLeon伽d．   

andHYpHons．provk】ing卑ポrsthldicationthatthemateriaJob－  
tainedbycros亨JngOf廿IemOUSe－hamsterspeciesbarrierrepr6－  
SOntSauniq岬hamsねrp血nstねれ   

To九両herasses＄帆OCha椅¢ted或ic＄Ofthedis8aSePrOdiJCed  

byinvitrp－generatedRML－Ha‘p如ns．westudi6dindetai［Lthe  
neuropatho10gicatandbiochemica霊feature＄Ofthebraindam－  
age．Histopatho10gicaI．studie＄Showedthatanimalsinoculated  
w撤白ML－Haprionsexhjb托仇etypica＝）rainlesionsof 
incLuqinsISPOngiformd99enerat加．astr甲りOSis，andPrPScde－  
pos鱒On（FiguTeS3AT3C）．Quantitativestudi由ofthevacuola！ion  

profiIeind紬entbrainareas＄howedthatRML－Ha－infected  
hamsters■showed仇elargestextentofspongIOSisinmeduJh  
andc粥bo仙高a鵬lo∬血magoinhip叩amPUS，COr【ex，and  
colliふIum（Figu帽鱒）．叩鹿再臨叩dbraiddamagewassimil訂  

tohatobserved叫263K－ino00Iatedan‡m鱒and’statistical吋  
dhrentfromthatobtainedin，harnsters呵ectedwithHYand  

DY（Figure3D）てHowever．theext6ntofbothastrQg（yosis  

（Figリre3B）andPdiScaccumu（ation（Figure3C）inthemedul］a  
ofRML－目早－infectedanima［iwask）Werthanthatin263K－Sick  
animaJsandsimilartothatobseNedinHY－in3ectedhamsters  
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Figure3．Histopatho］ogicatFeaturesofthe  
Diseaselnducedby（noctJ［ationofHamsters  

withPMCATGeneratedRML一日aPrPSc  

8rainかomsickan血alsinwhichdiseasewaspro－  

ducedbyhocLl（ationwith廿1eiTIVitTOi7enerated  

RMし－HaP（P馳thrstpassa9e）ortheknownham－  

SteTStrains263K．Hype（，andDrowsywereana一  

～zed by hi或d喝bd或udies．A＄a COntrOt．we  

USedthebrajnofahamsterirNXUlatedw冊IPBS  

andsacr消cedw肘一OUtdiseaseat350daysafterin－  

OCUlation．  

伸）SpongifomdegeneTationwasevaluatedafter  
he爪atOXiliTl・・eOSinstainingofmeduJlaandoccIP卜  

talco－teXSeC七0nSandvi乱alizedbymicro＄COPy  

ata40xma9∩浦cation．  
（B）Readtveastr6gtybsIswasevaluatedbyhIsto－  
logjcalstainingw江hgliarfibrilfaTyaCidicproteinan－  
tibody．  

（C）PrPaccumuJationintheseaniTTlarSWaSevafu－  

ated bystainingofthetissuevJththe3F4antiT  
PrPm）nOClonalanセbody．  
P）mevacuolationpro何eineachbrainareawas  

e或imated w托h asemiqua伽e scde．as de一  
面bedintheExp扉mentalPn光edures．Thebrajn  

areasused werethe foIIowing：OCCipitaJcortex．  

C¢相加Itum（mostIyw仙台ma机可，meduぬ桓pina1  

5nucIeus．interpo】arpa吋．in如or∝川iculu叫and  
hippocampus匹AlandCA2regbns）．Wearsoin－  

Clud∝＝nthe如Id）感sbrains∝畑ons什omanimals  
inoculated涙仇th畠0憮rぬm或訂Prim或rains．  
Thevaluesr句｝reSenttheav8佗90士＄也ndard倒TOr  

Of廿1e餅tentOfvacuoIationfromthe伽eanimars  

anaけZedin each seL ＄t威徳和知立村唱ySis by  

2問K  Hyp■r  取OWSy  
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〔コHl脚叩  
■l¢○血  

⊂コc81k．仇d  

twQ－WayANOVAw柑l如由n†eg10nSandprbno†i－  
ginasthevariablesindlcatedthatdifFerenceswer8highlysign桁nntわ＜0・001）・Toassessthesignificanceofthediffe柁nCeSbetweeneachkr．ownprlonstrain  

andRMt－Ha，WeUSedth8bnnettmu什ipJecompahsonpost－teSt．andthep  
℃  

Anotherch訂aCteristicwestudiedwasthee］ectrophoreticmD－  
b冊yahdg．ycosy，ationpattemofPrPScassocjatedtodistinct  
strains．ThepredominantgJycoformfortheharnsterstrainsOn－  
cIudingthenew（ygen・erated RML－Ha）istJlediglycosy（ated  
band，WhereasrnouseRMLPrPScshowsamoreevendistTibution  
ofthethreebandswiththernainonebeingthemonog）ycosylated  
form．Toassessthesizeoftheproteinafte（PKc［eavage．weper－  
formedendoglycoSidaset｛eatmenttOremOVetheglycosylated  
chains（Fbure4B），WhereasPrPScassociatedtotheDYstrain  
hasahighereIectrQPhoreticalmobiL汁y7nOSigni罰Cantdifferences  
WereObservedamongtheotherproteins，Anotherbiochemica］  
prope叫OfmisfoldedPrPoftenusedtodifferentiatephonstrains  
isitsresistancetochernicaldenaturation（SafaretaI．，1998）．  
CfeardifFerencesw占reobservedintheguanidineconcentrations  
requih）d to denature PrP￥associated to d粁erent strains  
（Figure4C）．1lleCOnCentrationofthechaotropicagentneeded  
todenature50％ofPrPScRML－Hawasl．11M，SUbstantial吋  
d桁erentfromthel．69．1．56．andl．72Mrequiredfortheproteins  
associatedtoHY．DY．andRMLrespective吋（TableSl）・   

CナossingtheHamsteトMouseSpecie＄8a汀iモー  
to（；enerateandStabiIi之eNewMousePrions  
Tostudy廿1ebarrierbetweentheserodentspeciesintheoppostte  
direction，Wemixed263Khamsterprionswith mousehealthy  
brainhomogenate．Asbefore，When astandard．PMCAassay  

Valuesforeachcombina七0nareShown．  

WaSdonebydilutionof263KbrainhomogenatelOOd－fotdinto   
mousehea（thybrainmate（iaI，We、didnotseedetectab［egenera－   

tionofmouseP作，Sc担atanotshown）．However、Whenahigher   
quantityofhamsterPrPScwasadded．wewereabIetogenerate   
rTeWmOUSePrPSc匹ermed263K－Mo）thatcouIdbepr？Pagatedby   
serialroundsofPMCAtoreachadjTutionoftheham岳terbrainho－   

mogenateequivaIenttolO－17（Figure5A）．Sincetherearenot   
availabIeantibodiescapableof（eCOgnLZlngTTlOuSePrPbutnot   

hamsterPrP，WeCoufdnotcomparetheeIectrophoreticaJpattem   

ofPrPScgeneratedinthefirstroundsofPMCAw肋theprofiIeof   
PrPSctypicalレObsetvedinrnouseandhamsterstrains．However．   
thewestembIotpattemof263K－Moafter15roundsofPMCA  

（WhennornoremoIecuJesof263KPrPScarepresent）issimilar   
to the one observed fbrRMLand otherovine－denved mouse   
Strains，despiteasligh町fastermigration（FigureSIA）thatwi（l   

beinv6stigatedinmoredetaillater．ToassesswhethernewlygenT   
eratedPrPScwasindeedcomhlgfromconveTSionofmousePrPC  
inducedby263KhamsterPrPScandnotjustspontaneous“de   
novol，formationofPrPScinmice，Wedidanexperimenttoana－  
）yzethepossib呵OfspontaneousgenerationofPrPScandinfec－   
tiv和Underourexperimentalconditions．SamplesofheaIthybrain   

homogenatefromtendifferentmiceweresubiectedtoseriaJ   

roundsofPMCAamp怖cationintheabsenceofPrPScseed・〟ter   
UPtO2Oseria，roundspf 

mationofPrPScinany、ofthesamptes（RgureSIB）．  
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円gur04．8iochomi¢alCh8raCte血ation of  
RML＿HaPrPSo  
ミbmpl由ねmb戚nsofanimalsinoculatedwith  
RMし他PrP如▼阿或押詰ageinvivq）wereused  
to叫坤PK代感如射場OPO馳㈹．theretative  
m鵬l托y‡虎訂d喝匝○＄ybも0nand PK打eatme両  
脚．8nd廿拇8uS¢8卿呵toguanidinedenatuト  
atbn（qこFα血1s．we瓜d samples什Om  
刊ML鱒廿弼d蜘rd鱒m錦町S摘ns（263K，  
廟血α○嘲．¶oresu他in㈹a雨（q  
叫to廿帽qUan他心ve8Vduatbno†west－  
訂n肋bydo血tom戯CanaサS短什0爪仇reein一  
depo†出切鷹 an】rnab．Tho dぬ 柁阿e紀州 肋0  
8V訂agO士如a帽即W．m8dぬw耶∽a桓ed  
吋ANOl竹a鵬廿旧山側m劇pleeom画郭n  
PO如OSt・Eachsdd鵬wascomparedto廿鳩  
帽馴鹿0ぬin如w仇鵬RMし一日a如ajn・ 
8帥疎 d称耶S 訂O hig仙ght由lⅥ棚I  
a虚血「＝P＜0．05．－＝P＜0，01．and…＝  
Pく0．001）．  
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¢■■n伽HCl∝鼎躊鵬ね触叫欄  

ToassesswhethermousePrPScgenerat∝＝nvjtro什Omham－  
Ster263Kisinfectidus to wild－tyPe mice and to det9rmine  

Whether廿1einf6cti9USPrOPertiesarebeing．adapteduponseriaJ  
PMCApassages．wein9Gu（atedseveralrounds6finvitr01；ener－  
atedmateTiaJhtornic9（Figure5A）・Desp汁ethefactthdthesame  
amountofPrP！ewasinoculated（asdetelTTtinedbyw6stemb10t），  
Sbikjn9d汗絶rence＄intheinfectiou＄・PrOPertieswereseenamong  

invitro－geneねt由JP他nsbldistirTCtroundsdpMCA（Figure5B）・  

Onlytwbofthe畠b（rTli由事hocu（at由呵thmateぬIproducedinthe  

firstroundofPMCAshoweddiseasesymptoms，Whichappearat  

averyk）ngtimeafterinocu（ation（around500day司■（F桓ures5B  

aod・5q・AcQmPl可eattaCkJdew㍊Ob甲ryedwhenanimal＄  
Wereinoculatedw肘Imate血IproducedafterthreeseriaJrounds  

ofPMCA・Ho示ever，theincuba伽npedodw甲 
day＄OnaVerage）．andす帽甲WaSa吟rgpdispersiongT）0ngani－  
m申（Rgures5Band＄C）・LTheinQUbationpedodb甲amO′Stable．  
坤0叶匝叩岬d165days），卯d軌鯛γ甲S岬Odis匹鱒On華訂廿帽  

Six＄eriaIroundsofPMCA・Theq・fipdingsindicatethatupon  

SuCCe率VerOundsofPMC∧．．廿栂ne叫gqneratedprion．af（8r  
CrOSSingthespeciesbarher．應b8COqingaqapt争dandstabiIized  

tothenewhost．aprocessYeTySimil訂tOW桓tisseenaftersev－  
eralpa甲！geSinvivo・Thelar9eq軸耶】OnOf、incubationtime＄  
Observedin、thethirdroundofPMCA即gge＄t＄thatniQrethan  
OneStrainhasbeengeneratedupoりCrO鱒IngPfthesp＜Ciesbaト  
rierandthatsuccessiveinv肘Oa叩P博cationleadsto廿帽SeIecv  

tionよndcIow90fthdmostefRcientof廿一eS寧Strains・ThB盲ncu－  

bati？n心m8，for263K－Moafter15rodndsofPMCA（equiva［ent  
toalO‾1Tdilu伽nof廿旭263Kin車中呵坪野叩仰里鱒days．  
SimiTartotheoneproducedby＄q耶藤一adaptedrnog甲Strains， 
sucha＄RMLbutd陶rentfrom血tofthebovine＄trajn301C  
（F短Ure5D）・［nvitro、rePli甲tionol坤emou＄eStTainsR叫Land  

301Catexp即S00fm9uSePrPCproduc9dPrPS¢withidentica■  
P叩rti寧SaSthebrain－derivedmate6aJ．re8ectedasanindistin－  
guishableincuPatioopedod阿9ure5P）・Asexpeded．叫Ceinpc－  

uJatbdw肘1harnster263Kprion＄didJ］d▼deve10Pd敵迫Seduring  
the 

762 CdlT34．757－768，＄eptombor5，2008◎2008∈ls8VねrInc．  

Obsさrvedinanimatsinoculatedwi机mousebrainhomogenate  
SU坤頑edto20roundsofPMCAintheabsenceofPrPSc．whjch  
C9叩SPOnd亭tOth占controlexpeHmentforthedenovogenera－  
tion¢fPrP率（Figure5D）．  

t  

lbinalyz争YVh釦庵rgld．n顛如eneFatd263K－Moinfectious  

甲ateria］coh・eS陶ndedtoane轍strai｛ofmouseprions，WeStUd－  

iedthehistopathologicalandbiochemicaIfeaturesofthebrain  

damage・Anima！sa侮ctedw肘1・thediseaseproducedbyinocu－  
lationof263K－Moshowedqxten＄iveレacuolationihtJlem色dulla  
andhypocampusajldmbderatebutclear7yd色t∝tab［edamage  
inthecerebe11um（Figures6Aand6D）．Thepatternofspongifo血1  
deg甲erationdoesnotcprrespondwithanyoftheLPreViousレ  
knownmousestrain＄Studiedandindeedisstatisticallysign惰－  
cantLyd穐renttotheYaCuムIationpro馳prbducedbyRML  
apd301C，Prion＄（Figure6P）・Difference＄んere司Iso二detectedin  

仇eextentofbrainin¶ammationproducedby263K－Mo．since  
tJledegreeofastr09吋OSisw鱒Iesspromirtentthantheoneob－  
S9rVedin animaJ＄inqculatod w肘IRML or 301C prions  
（鞠Ure6B）・171eprO紬Of．PrP9cac甲m血UoncoりS＊tedrnos廿y  
ofd帆sedepositionandw表ニnOtCl鱒rfydifFerentfromtheone  
d）Sdintheother＄tra盲ns（鞄ure6C）．Thenwe去tTJdiedthe  
biochemjcaJcharacteristicsofPrPScobtained什Om，thebraihof  
animaJs．ihfected w肘1263K－Mo．ElbctrpphoreticaT．migration  
Wa！dssessedafterPKdigestionandendqglycQ寧ida甲－treat－  
menttoremoveglycosyrationLChains．ThePKイeSistantcoreof  
PrPScmigratedslight～faster廿はnRMLbutsligh町中Werthan  
301C，Withanestimat由rnolecularwei9hIof20KPa（Figures  
7Aa叫78）・Theseresultsindbatethat仇ecleavag寧Sjteafter  
PKdi9eStk〉n桓differylt付OrTlal10fthecu叩n叫knoYVnrnOUS  
StrainstTtlisTsimportantbecau＄eiti＄thougIltthatdifferences  
inthePKcleavagesiteref7ectdisparitiesinthefoJdingoraggre－  
gationof廿ぬPrOtein（qhono！aI・，2∝旧；Co＝ngeetaし1996）・To  

山rthersearchforb考OChemicaIdifferences．wesu叫ectedthepro－  
teintoproteo輌CdegradationbyusingvariousconcentTations  
ofPK．263K－MoPrPScwa＄mUChmoreresi5tanttoPKthanto  
RML（Fjgure17C）．withaPK50押1ePKconcentrationneededto   
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