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me！ltSl丘om sqD were clearly detectablewi【h♭oth  
3F4andlE4MabonlYa丘ertrea亡mentWithmore［han  
lOpJg／mlPK，andincreasedwithgreaterPKconcentra－  
【ions（see’Fig4C；alsoda【ar10【Shown）・Therefore，a  
smJlamounr or PrPr detectable wi血 Ma♭ うF4is  

PreSentmOStlYinthesu♭corticalreglOnSOfthesesub－  
JeCt5∴Moreover，mOStOr血e PrPr叩PearS tO have a  
di鮪ー印【COnfbrmatioLl丘om that ofrypicalPrPr be－  

●  

C3uSeOnPKdigestionitgenera［eSaunlqueSetOf丘ag，  
mentsthi【arede【eCtedbYIE4butnotbY3F4・   
TotalabnormalPrPand thePrPr＄Onfbrmerswere  
鮎ftheT一塊iracterizedi長1abnormalPrP一畠nrichedprepa－  
ra亡ion5血rthecaptureムr【heabnormaJPrPwi血g5p，  
asingle－StfaLldedDNAbindingproteinwithahigha仁  
Gniサ払r abnormd PrP regar出びOFits PK resi5－  
tance・13・23Theamoun【OfPrPcap【ufedbyg5pinthe  
PSPrsubjectswas血eedme5名托ater止はntheamount  

OfPrPcapturedin nonpriondiseasecontroIsubjects  
（datanotshown），♭u亡i【Wa｛nearlY16timeslessthan  
theg5p－qPtu∫edPrPinγPicalsqD・心measuredby  
densitometrylnarbitrarYunits，themeanPrPcap亡ured  
bYg5pineigh【OfPSPrsubjectswas3．44±2．8％of  
thetotalPrPdetec【edbydirectgelloadingcornpared  
Wi血53・55±24・6％insqD（nニ3；ク＝0．00015；  
Fig5A）・Fu血ermore，d血ough nearly90％of血e  
g5pやPtured PrP was resist弧t tO PK digestionin  
SqD，thePrPraccountedfbronlY24％ofthetotal  
abnormalPrPcap【uredinthePSPrsubjects（87．59±  
26・8％infbwsqDcasesYSユ4．25±14．9％innine  

PSP”3SeS；P＝0・0001）（seeFig5A）・ThePK－reSistan【  

PrPobtaineda丘erPrPenrichmen【from’血esubjects  
WaSdistributedinthreem勾orbandsofapproxima【elY  
26，20，and6kDa，WhichweredetectedbYboth3F4  
andlE4，andmatchedthemajorbandsoftheimmu－  
noblotladderde［eCtedwithlE40ndirectloading（see  
Fig5A；alsodatanotshown）．Asimi1arPfPbanding  
Pattem WaS Ob（ained a丘ersodium phosphotungsta【e  
PreCIPJtatioTl，anOthermethodofabnormalPrPenrich－  

ment・‖・26Itwasdetected′bYboth3F4indlE4，aト  
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肋〝伽此如ふ感椚√乃出′血乃f乃∫〟rmどG用‘払缶  

A丘ersucrosegradientse血mentation，う0％or血e【Otal  
PrP丘omthePSPrpatientswasfeCOVeredin丘actions  
7【0 

tions ac00皿ted鈷r only5％oF血e totalPrPin  
no叩riondi∫亡おeSubjects（figs6九B，E）．Thesame  
丘左doI15COntainedabout24and58％orthetod PrP  

inGSS patients widlthe Al17V mu［atioh and  
SqDWl，reSPeCtively（seeFigs6CLE）・Also，theper－  
CentageSOfPrPrecoveredinfhctions2and3di臨red  
SigniGcan車betweenPSPrandnonpriondisease・PSPr  
di拝さredfrom GSSin丘actions7and8，and丘om  

Norト㈹  P帥  
1810之5ぬ01510：措き001事鳩2＄勤  PK（相加l）○   
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＿ 巾   
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PSPr  5CJD  Non－P巾  
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軍・  
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（50閏血l〉  PSPr  sCJD  
丁－  

鞄4坤㌍甲お庭め乃巾壷〝♪〝血，㈹血タⅣ血－  
∫町政タや呼‘砂田肝枕伸助甲乃〝朗励那J飯沼仰－  
β血鶴夕和軸∬御通肋ー財ふ〟批む肋紘f〝  
γ呼壷平鹿劇批〝肋J川¢血伽〝「瑚‘扇脾♪‘一  

物町通叫打机ゆ吻血中恒如適“h頑必丞研  
ゐ仙川q動作机鱒血血相在り品＝抑坤針助〃即  
乃〃f払出仏棚卸地価が山塊ん抄元鱒m加一  

如叫施用ゆ加∫qり血棚押J血♪和島d扇め血桝仰一  
重舶／〃乃′訪‘ゆj斑．の肋r血／，顧肘ゲ血服ケ  
‘伽yか〃血J紗誠錐〃Jj物〃¢〝W加β血J‘乃勾血  
抄坤j理血坤ふ灯‘椚川場グ碓僧血乃f♪岬f乃  

血甲丑肋Ⅷ柑．滋呼お♪椚肋少♂紹J〝r奴（7り∽〝肌オ  

〟ゐ鱒，ムのノ脇′〝血肌′ヤ呼血d玩（却‘〝  
押鱒中り鱒ふ申呵岬紅壷車裡伊野坤  
β元ね・‘血払‘〝〃仙仇凰功7中郷‘〝カ桝血  
β地／〝倣且首＝ん励ん摺喀棚租九＝グ叫抑嘘町  
ぷⅤヒルあぉグ血〝如告ご肺肝どJ‘開脚と7フ＝  
抑！汐′2‘伊方加と乃≡血血椚軋  

（5OtJgImJ） pSPr  sCJD  PSPr  

3F4  1E4  

句エ（和知〝勿g和仏）〃粛∫♂あ椚〆呼ん加呼出お  

脚コⅥノ（砂預血ガタ和〝g乃ー叫声桝夕和ぬ桝〝戯〝′  
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払サ扇血呵物血相，〃β晦♪rJ♂潜ん〟叫入   

血ou由血eb血ゐwer亡muChmorepro血inentwhen  
PrObtd頑thlE4（5eeFig5B）・TheabnormalPrPen－  
ridlmen［eXPerimentseon鮎m血at，inPSPrpatients，  
血e托ism山九1essabnormalPrP血弧insqD，肌d  
血at血epropo正ibnorabnomalPrp血ati5PKresis－  
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7鵬 A几n適orN亡び0lo訂 Vo165 No6June2008  

．254  



SqDinfiactionsl，2，and9toll（seeFig6E）．In  
addition to the quaLltitative dj脆rences，dle electro－  
Phore【icpro81esof【hehiかmolec山一Weighta野e－  

㌍teS丘omPSPr止odi駄red丘om血）SeOfnonprlOn  

disease，GSS，andsCJDVVIsubjects＝［helowert）and  
WaSdoubleinPSPrbutsingleiTIO血efCOnditions（see  
Figs6A－D）・Comparabledatawereob［aineda丘ergel  

Gltration丘ac亡ionatlOn，Which demonstra亡ed【ha【PrP  

aggregatesexceeding2，000kDaweremoreabundantin  
PSPr thanin nonpr10n disease controt subiects but  
much良werthaninsCJD（da［anO【Shown）．   

Discu5Sio血  

We repor【11pa［ien［S a駄cted bY a disease thtin－  

VOIves almormalPrP aLld has homogeneousand dis－  
［inctive丘atreS（Table2）・Basedonseverallinesof  

evidence，Wearguethatthese良a【ureSauOWfbrthesep－  
ara【ion ofthis conditionfrom allknown fbrms ofhu＿  

manpriondisease・First，theabnormalPrPassociated  
WiththisdiseaseispredominandY＞andinseveralbrain  
reglOnSalmostexclusively，SenSitivetopro［eaSeOrPrPs，  

andthePK－reSista．ntPrPisofbrmorPrPrhasadisdnc＿  

【iveelectrophoreticproGle・ThehighsensltlVlqT（OPK  
andthedistinctiYeelectrophoreticproGleoftheabnor－  
rnalPrPclearlYdistinguish血esecasesfromeachofthe  
丘vesubqTPeSOfsqDand丘omsporadicfitalinsomqia  
（sFI），theknownhumansporadicpriondiseases．1For  

example，COmParedwi血sqDMMl，血e mostcom⊥  
monandヮpidsqD，2血びeCa5e5have16timesle5ざ  
【OtalabnormalPrP，and血e丘action of血e【Ot山ab－  

T10rmalPrP（hatisPKresistantisneafly41timesless．  

Fu血ermore，血eladder一址eelectrophoredc．pro丘1eor  
血亡Prpr誠SOdated wi血thisとondidon has not been  

ObservedineithersqDoTSFI，a1lofwhich卓nsteadare  
血aracterizedby血epre5enCeOF血eweu－blOWnI〉d㌧  
tYPelor2．1whenpresent，the【raditionalPrPr，COm－  
monlYCalledhP27づ0，WaSloca亡edinsu♭cofticalre－  

glOnSandwasof【汀el，anOthercombinadonnotob－  

servedin sporadlc human pflOn diseases・1second，  

血e5eCお田打ea150homogeneou5お払【血ePrP00揖ng  
geno【yPebecausetheYareallhomozYgOuSforvaheat  
COdonlヱ90f血e17rPgene，血esiteoracommonme－  
thionine／valinepolymOrPhism・28valinehbmozygosltY  

inwhiteindividualsisdlerafeSt129genoⅣPe，being  
hundonlyin12％ofpeople．28ThesqD5ut叩Pび  

おSOCiated wi血valine homoz柑OSity，ざqDWland  
sqDW2，have been we山 characteri次d and di駄r  

丘omthesecasesphenotypicallyandfbrthecharacter－  
isticsof血eabnormdPrP・IThird，血epattemoFPrP  

immunosmlnlng and血e presen∝OrStruCn山門SWi血  
血e』mresorpoorly払rmedplaqu仁S血atweobseⅣed  
inthecerebellumaLetOOurknowledgeunprecedented・  
bdy，血ec血ic山pr∝entadon andini【idcour芦e血a【  
PrOminendythturesrelatiY車slowcognitivedeteriofa－  
tion，OCCaSionalgai【impalrment，andincontinencehas  
evoked血eda騨OS∝OrnOrmalpressurehy血ocepha一  

t坤  btぬm  
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血助払裾り伽明恒血肋仰臥折M伊㈹月掛肌  
∫触遊rぉ虎雄〆乃ク乃一丹∂川中帝加♪定め灯J〃適才ゎ伝  

′カグ御∫な形声伽ゆ玩ノ払血肘Zま‘耽J7わ」り，d扇虚血  

‘kゆ櫛「．か研GMノJ7y玩♪五戒職7劇dβのd  
∫（プpmf〝，何‘血肘ノ，Z‘最夕おJJ・肪．陶血那βル  

杵ゆ中里垂坤血血壷蹴本品伍鱒Whea瑚㈲f  
ぞれ野〝∫血虜どみ壷肘♪邦乃♂乃一打aG篤d∫qDm・  

〝＝Jβr〃〃刀一郎短∝nban）；乃＝す♪r餓ケ（redba柑）；  

〝＝も軌G∬（ydlowb乱円）；〃乃∠〝＝7♪ri（㌍）m仲1ue  

ba艮）二Veぬdba指呼r抄血，1血d虚血如軋A双dsbゐ⊥  
乃〃か即妙村仲桝W〝一介aG鑑‘粛∫qDl／竹血∫少  

∫血J‘切ら血〟〝∫密葬〟乃ゆ伽′♪桝〝′丁呼ク乃滋野  
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1us，di乱seLewy♭odYdisease，Or丘orl［OtemPOralde－  
memia，WhereaspriondiseasewassuspectedonlYata  
later5tag亡ba5edon血ereladYely5hortdufa亡ion．   
〟血ough血∝eCa5eS－Ca∫beea5ilydi5tingui血ed丘om  

SPOradicpriondisea5∝，SOmeOr血drfiaturessucha5  

0VerrePreSentation of PrPs and the multiple PK－  
resistan（PrP丘喝mentS，havebeenfePOr【edinGSS・4  
Howevef，dfcasesofGSSreportedtodateareassoci一  

asesnrriedsudlmutation、Moreover，theladder－1ike，  

PKィぢi氾nt，PrP丘喝mentSO♭seⅣedinou∫Ca訃巴；；u托  

preferential＆detec（edwi血1E4bu【nOtwith3F4，  
Whichobviouslystparates血eseasesfiomGSSnrrY－  
ing血em止iplePKィぴist弧tPrP丘agmenB・Inare－  

qentls叫dY，Webbservedtha（aldlOughlE4and3F4  
have叫a∝ntePltOPe5しdonghuman PrP residues9アー  

l‡2，血eiracceぉibuity亡0血∝eePltOPeSk揖飴ren【be－  

㌣uSeOfdiGren（neighboringN－【eminalresidues・29It  
lS pOSSible 血at 血elE4 sele∝ively d由∝edI）K－  

resist弧tPrP鮎gmentshaveN－termimalstirtingsites  
血at are dj般rent丘om those of血亡Weu⊥Chara∝edzed  
PrPrt沖偲1and2・neearlierevidenceclea∫1yin＆－  

ates血【thiscondidondi‰sfromGS≦，aldlOugh  

血epos5ib叫血tit 
－ 

lOpaum伍扇血obt血abl亡Pedigreehada良山ilァhis－  
torYOfdementiathatcannotbeignored，YetnOnenr－  
riedamumdomin血亡PrPgeneORf・Therefbre，at  
leastinsomeases，a瓜uSadyemutation maybelo一  
見tedouびide血eORfof血ePrPgene，aCOndition  
neⅦrObざeⅣedinh山nanpriondiseasび・l   

A丑dk虎CO血sideration＄訂糾e血a【血ellpadents  
Werea飽ctedbyanovelconditioninvolvingthePrP  
thatc弧nOtbechssi6edwithin【hespectrumOfcur－  
re・ldYknownhumanpriondis亡aSeS・Wesugge云‥he  
designatiomorpSprto亡mPha5i∝amajor血血cdve  
鮎血血（さeeT止Ie2）．   

Compardwi血○血erhumanprion壷亡び郎，PSpris  

notexceedlnglYrare，becau5ei一之ccoumtsfofahout3％  
OfallsqDand16％ofallvalinehomo甲gOuSqD  
a∝eSSionedt）YtheNadonalPrion DiseasePathologY  

SurYeillance Center dufing the same time period as  
these・11patients，makingPSPraboutascommonas  
SOmeOr血eweu－bown甲Ora血cpriondiseases（such  
assqDMM2，SFI，aLndsqDVVl）・2Fur（herme・be－  
nuse血e clinicalpresenta【ion and the dura【10n Of  
PSProttendonotpoln（（Odlediagnosisofpriondis－  
e警e，SOme CaSeS OfPSPrmaypcurrerLdY be classified  

扇血i埠the group ornon一山止eimer’ざdem占nda5弧d  

not be  ん血er．Sho山dT仕i＄いbe一山e G撼e，  

commonthantiiiss品dYSuggCStS．   mOre  

ThesmallamountofPrPraLSSOCiatedwithPSPfand  
theGndingthatabout76％of［hedetectableabnormal  
PrPisPKsensitivenOtOnlYhindersthediagnosisbu（  
akohasimplicadonsconcernlngOrlgln＞Pathog甲1亡1ty，  
infictiviヮ，弧dd乱㌍抗mdonorPSPr．   

Thedi5COYeryOr・Prpsha50peneda▼heγd坤托ri几  
pdondiseases．1ト15nedemon犯ado中軸tPrP言伝rms  
smdlera拓regateS血m血ePrPr七叫？申Pa療，ヨ石肌d  
血【ippafendyitiscompeten【m中平Y弾PrPCioPrPr  
inYitro，、おYeuaStOSeed血¢p坤頑故事甲山bⅣdrやCOm－  

bin血甲．iふtoam〆oid，明・鳶頑臨池atPrP∫ 
deGning鱒am増血血アーアー－、H¢Wer」ヰelPa血ogenetic  
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geneticmechan；smsandtheroleofPrPinpriondis－  
ea5e5．  

Drs）・McGceha・）aJldG・Knealekin山yprovidedg5p．DTり．He－  
dr∝Ll，LS・Honig，C・S・Calder，L・P・Gold5tick・andW・Long－  
S【re血h⊂1p亡dinob【ainingth亡C3SeS・P・Sca1710andD・KofikeγPrO－  

Yid亡dskill餌hstologidhndimmunohist∝h亡midpr亡Pam【ions・B・  
Cb止mbo呼a∬ist亡din血⊂P－epa∫ationord－亡manu5Cr】Ptandillu5－  

tra【10nS．  

Re良renceざ  

1・Gamb亡【【iP，Kongq，ZouWQ，e（al．Sporadic and bmilial   
CJD：⊂1a5S抗ca【iorl弧dd訂a⊂【亡∫i5ation．BrMedBullZOOう；66：  
21うー239．  

2－Par⊂hiP，GicseA，CapellariS，e（al・Classifica［；onofsporadi⊂   
C（eu㍑teJd【－）akobdiscaseba5edo几mOleculaTaJldpheno【γPic   

m叫壷or500subje⊂tS．A瓜nN亡urOl1999；46‥224－2うう．  
3・ParchiP，CastelhLliR，Cape11打iS，etal・Mole⊂ular basis of   
Phenorypi⊂VatiabilitYin sporadic Creu㍑丘Idt－Jako♭dis⊂aSe．  
AmnN亡urOl1996；う9：7（；7－778．  

4・Kong q，Sur亡Wi⊂乙鞘Pet亡柑On RB，亡t止1nムeri【亡d prion   

di5ea5び・1n＝Pru5herSIi，ed・PrionbioIogyanddi5飴5亡，Cold   
SpriTlg HafboT，NY＝Cold Sprjng Hatbor La♭oratorY Press，  
2004：‘7うー775．  

5・Parchif■，ZouWqWangW，∝止Gene【i⊂in且uenceon血亡   

StmCtu一山Y訂iadonsof血eabno∫mdprionprot亡inJProcNad  
A⊂ad5ciUSA2000；97：101（；8－10172．  

6・PardiP－Ch亡nSG，BrowmP，亡【d・Di鮎r亡n【Pa【【∈rn50rtmn一   
皿tedprio皿PrOt亡inbgm亡n岱COr－亡1atewi山di5tinctpムenoγPeS   

in PlO2L G仁一Stmm－Strau∬l亡トSdl亡inkr di封沼丘亡．prOC Natl  

AcadSd USA1998；95：8322－8327．  

7・Pa【【konlH，Mil150nGC・Scrapi亡PrOduc∈d亡ⅩP亡d爪亡n【allyin   
goaびWi血5P亡dalr亡良ー亡n∝【O theclinicd乎ndrom亡．JComp  
Pa【hol1961；71：101－108．  

臥・Bruc亡ME・Di⊂最n50n AG・Biologid evid∈nCe dlat SCmPIC   
agen【has anindependen（g亡nOme・JGen ViroI1987；68：  
79－89，  

9・KimbeTlin RH，ColeS，WalkerCA－TemporaTyand perma－   
n亡n【mOdjG見don5tO a Singl⊂5train or mou5e SC一久Pl亡0几   

【rmSmission to rab andllam5t亡指．JG亡n Virol1987；68：   

1875－1881．  

10・B亡＄亡nRA，Ma∫ShRf．Di5【inctPrPprop亡爪ie55ugg亡St血亡mO－   
l亡⊂ulユーbasisofst血nY訂iadoninlran5mis5iblemink印∝pba－  
lopa血y．JVirol1994；68：785，エアき‘8．  
‖▲SalEaTJ，Wi11e H，ItriV，et3l．Eigh【PTionstrains haY亡PrPSc  
mol∝ules wi血 di鮎rerl【confbrmatiol15．Nat Med1998；4：   

l157－11（；5．  

12．Tr亡mblaYP，BallHLKArlCkoK，etal．MutaEltPrPScconfbrm一   
亡巧i爪du∝d bya∴町n血e【ic p亡Pdd亡弧d5eVerJprion smhs・   

JViro12004；78：2088－20，，．  
13・ZouWqZhengJ，GraYDM，etalAntibody【oDNAspecifl   
ic山1yd亡【e⊂琶∝raPi亡butnotnormalprion由一0【ein・P－OCNatl  

AcadSciUSA2004；101：1う80－1う85．  

14・SaLirJG，GeschwiTldMD，Deeri・1gC，亡【al・Diagnosisofhu－   
man prion dise3Se・Pr∝ Nad Acad SciUSA 2005；102：  
うぅ01－う506．  

15r KLhg∈bornM，WikL，SiLnOnSSOnM，e［al・Chara⊂【eriヱationo［   
PrO【亡ina5亡Krcskt卸t N一肌d Ct亡rminallァmncat⊂d PrPin   
Nor98aサPicaJscrapie．）GenⅥro12006；87‥1751－1760・  

16・Taban S，Fri亡dla几d亡r G，Schonb亡巧亡r O，亡【d・Prot亡おe－   
5亡n5i【iY亡5mPl亡Pr10nPrOt血h喝冨regateS Orhe【erOg亡neOu5   

5k缶．Bioch亡mi虞ワ2002；41：12868－12875・  
17・PぉtmnユMん5再山肌iG，OniskoB，⊂t止王s。1ationanddla∫」   

ac【亡dntion oFa prot亡inユ父K－S亡血dY⊂Pr】）Sc hd“L Bio－   

d亡mi5tけ200（；；45：15710－15717・  

l畠．coJbYDW，ZLangQ，WlngS，etal．Prionde【eCtionbYan   

amyloid父ding a蜘γ・Proc NadAcad5ciUSA2007；104：  
20914－2091タ．  

Support亡dbytheNIHgrantsAG143593ndAGO8702・Cen（eTStbr  
DisQSe ContTOland Pr亡Vmdon（CCU515004），and the Britton  
FundtoP．G．；NIHGraLl【NSO49173toC，S．；aLldtheqDFoun－  
dadontoW．qZ．  

Gambettj e【al：NovelHuman Prion Disease 707   

257  



1，・G抽l如P・Pdonsぬi爪5inhum祖Priondiざ亡お∝・Neu∫OPrion  

N亡ローO止or Ex∝ll亡n∝，Prion200（；Ab5tW5．AY扇Iabl亡at：  

http：〟www・n亡u－OprlOn・COm・Ac⊂亡∝dla5tOnMa∫d2012008・   

20．Pastor亡M，ChihSS，BellKLe【aJ．CTCtlた良Id（－JakobDiscase  
（qD）wj血a mu【ユーion atcodon1480rPrionpro－亡ing亡n亡：  

dadomship wi血 spora揖c qD・AmJP血o12005；167：  
1729－17う8．   

2l・K軍Ga．k呵，Rub亡几St亡in R，M亡柁Pん亡【止Mous亡POlydonal  

弧dmonoclonall爪tibody【OSCraP忙－おS∝ia【d6brilprot亡ins・  

JVirol1987；61：う‘88－う693．   
2乙Kon8qHuangS，乙ouWqバtll・Chronicwぉdngdis亡お亡Or  
亡此‥tran叩is5ibility【Ohuman5亡min亡dbyl一肌Sg亡扇cmous亡  

mod亡l5．JN亡u∫05Ci2005；25：7944－7949．   

23・Yua皿J，氾aoX，McG亡亡h叩】，etJ・ln∫01ubl亡瑠甚一軍t亡5md  
p－Ottお亡イGistant⊂Onfbrm亡柑Ofprionprot亡imh血in長c【亡dhu－  

manb血Ⅲ．JBi01Ch亡m200‘；281：う4848－34858．   
24．KimKS，Wisni亡WSkiHM，WenGY，ComparisonoffouTStain－  
1ngm亡血d∫On血ed亡【亡∝jonorN亡uriticplaqu亡S・A⊂taNeuro－  

p血01（8亡－1）1，89；乃：ユ2J7．  
∴ほ－一H］n【比且一日砿tid一亡l∝trO∬Lmicro5⊂Oprガ亡軋Yo血Cmb－idg亡  

U血iyp托軌1タ9う・   

26．Widswor血）D，JoiLlerS，HillAf，亡tal．Tisstl亡distribu【ionoF  
Pr。【α血伽【Prionpro【亡ini血弧【Geu虚1dり止血dk一  
郎亡鮎▲ng a higuy∝mitiY亡Immu皿Oblo－血g a呵・1ユn⊂亡t  

2001；う58：171－180．   

27∴h叫T，Ch弧g亡B，Wong P，∝止An囁ー甲【10n一甲亡d6⊂  

叩亡一山nkdimmun050血【拡町de【亡don or∽nfbrmユー  
dond山晩f亡mC亡Sb亡hV∝n托⊂Ombin肌tPrpprotdn占m亡応弧d  
prI，Sca鑓ー軍【q．JⅥroI2005；7タ：12うぅ5－12う朗．   

28・Co止血酢J，palm亡rMS，D両刃二G亡ndcprd辻野5idomtoiat－  

相即icC托eu日長Idり止ob－di淵岱亡・L山C∝1991；うぅ7：1441－1442・  

29・YuanJ，DongZ，GuoJP，亡t可・AccessibiJitYOfacriticllprion   
prot亡in－亡伊Onhv01Ydin∫tr扇nr甲Ognlt】On弧dibimplica－   
【ionsぁー血亡亡び1yd亡t∝tio几Orprio爪S．C亡11Molu良Sdヱ00g；  
‘5：‘う1－643．  

う仇H亡gd亡R5，MぉtrimりA，S00trMR，亡tal．A伽m亡mbm亡   
brmor血叩donp∫Otdninn亡叫rOd亡g亡n亡mtiY⊂di制亡・S⊂i亡n∝   

lタタ8；279：827－8う4．  

う1・H亡gd亡R5，Tr亡mblvP－Gro【hD－亡tll・Tr弧‡mksibl亡弧dg亡－   
n亡ticpriond義亡貼ぢ血∬elCOmmOnPathwvorn亡urOd亡gα卜  
亡RIion．Nimr亡1999；402：822－826．  

32・WestawayD．Ddrmond－SJ，CayecanQ－CanlasJ．elal．D亡gen二   
eradon of止亡l亡t最mud亡，ドriph亡rlln亡Ⅳぢ，弧d血亡C印tral  

neryou5甲t亡min打mS群nlC mi∝OY亡ー亡XP托∬mg Wildヤp亡   
prlOnPrOtdnぶ■G111994i76：117一】2，こ  
ぅ5・Pi∝doP，MimOnJC，粘喝D，亡【d・A∝um山元ionQFprion   
p∫○【dnim血∈b血m血【k notぴ50da【亡dwi山一rammis5ibl∈  

ぷ引：お亡．Pr∝Na【lAd5d USA2007；104：4ラ12－4717．  

う4．H5ilOK，も血HF，Crow¶，亡【止unk喝eOraPrionpro【ein   
missen託Y訂iaL・（tO G亡Etmlmn－S【rauSSler syndroJn亡．Nlture   
l，8，；う如：342－ま4～．  

うぅニーH扇面敬一知首相触耽モt一薗一軍離師走一徹飲k酢軒   

亡mdoni皿【見n5g亡nicmk亡Wi血mu一肌【Pr▲OnPrOt亡in・Scien∝   

19タ0；250：150，－1510．  

弧M町亡トhd山肌dM，C00mamyJ，BolmomtT，亡tll．Ex－   
Og亡mOu5indudomorc∈rd）dkh－1myloidog甲誌i5辻野V亡ー亡d   
by電印【卸dbo∫t．Sd帥∝2006；51う：178ト1784．  
う7・加uWqTm耶mi∬ibI＝㍗ngiゐー爪肌∝Ph血p血yandb亡一   

yond・A伯止血l亡aヒWWW・∝はⅢ鱒町饗・0∫釘紺d亡任亡応／50即5727／   

1420・S亡P【亡mk20，2007・ 
58・S亡址0亡叫，pO此myMB■D∝ipb亡dng血亡騨n⊂dcb甲i5・OrAk－   
b亡im亡r’s dkぴe．Amu RⅣGenふ爪ics Hu爪G亡n亡t之002；う：  
67－9，．・－  

l   

708 AnnalsofNeurologY，Vd163 No6June2008  

258  


