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Improvement of screening method for prion-infected animals using anti-PrP antibody
Motohiro HORIUCHI' and Yoshimasa Kokado®”

'Laboratory of Prion Discases, Graduate School of Veterinary Medicine, Hokkaido University, *Laboratory of
Veterinary Public Health, Obihiro University of Agriculture and Veterinary Medicine, *Benesis Co. Ltd.

ABSTRACT

In order to improve a sensitivity of screening method for prion-infected animals, in this study, we attempted
to modify an OFR-ELISA, captured-ELISA system recently developed by ourselves, by substituting of a
colorimetirc substrate for light-emission substrates. We used Supersignal femto (PIRCE) as substrates for
peroxidase, and CSPD/EM (TROPIX) as substrates for alkaline phosphatase. We also attempted a time
resolved fluorescence assay (TRF) by using Europium conjugated anti-PrP monoclonal antibody. Sensitivity
of each system was assessed by using serially diluted brain homogenates of scrapic-infected mice. The
detection limits of the assay systems using TMB, CSPD/EM, Supersignal femto, and TRF were 47 4% 47 and
4 dilution, respectively. Thus, the substitiution of colorimetric substrate TMB to light-emission substrate
CSPD/EM could accomplish 4-fold increase in the sensitivity of OFR-ELISA. The infectivity of scrapie-
infected mice contained 5 x 10° LDsg per mg brain tissue by bio-assay, so OFR-ELISA with CSPD/EM could
disclose brain tissues containing prion infectivity ~ 7 LDsp/mg.  Furthermore, the introduction of
phosphotangustic aicd precipitation in sample preparation, together with the immuno-detection with CSPD/EM,
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resulted in further 4-fold increase in sensitivity. The introduction of CSPD/EM could also improve the
sensitivity to 4-fold in detection of PrP* from the brains of BSE-affected cattle.
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TMB 205, ~920 ng ~ 30 ~ 4 x 102
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Establishment of monoclonal antibodies which reacts specifically with human abnormal prion protein.
Tomoyuki TANAKA", Noritoshi KITAMOTO® ,Shirou MOHRI® and Tetsuyuki KITAMOTO®

Sakai City Institute of Public Health"’, Department of Humanities and Environmental Policy and Technology, Himeli
Institute of Technology®, Laboratory of Biomedicine, Graduate School of Medical Sciences, Kyushu University”
and Department of Neurological Science, Tohoku University Graduate School of Medicine”

ABSTRACT
Establishment of monoclonal antibodies which have specific reaction with human abnormal prion protein(PrPsc)
was performed and two clone, #5KT and #131KT clones were obtained. Immunohistological reaction patterns of
monoclonal antibodies with frozen sections of cerebellum obtained from sporadic Creutzfeldt-Jakob disease(sCID)
and Gerstmann-Straussler-Scheinker syndrome(GSS) were diffuse, like wired-string and these reaction products were
located at cortex. Staining patterns with paraffin sectiont were faded or negative immunohistological products. These
clones may have specificities to human PrPsc, however, it needs more critical analyses like Western blotting.

resHic)

7N A UREOREORTLBMNICIIE P ) A EAH-PIP) R REAICRRT S LIE S/ S n—F
NHEBARTTRTHD, hETarRE/ 70 —FAREMERIABEINR T AN, EFET )+
YEBAEPPODHRRLTEER TV A EAPPO)ZRE L TVELORKESTH B,

Fex bRBERERA L Hu-PrP icxd 5E /70 —F AREOFERERL, VA EAOBITIZES T
EFHN OOTEEER L, LeL, ZhbDhi#Eb Hu-PrPse RO ZBE TP o 7, FFRT
i Hu-PrPsc 2 EMNICRBT 5T / 7 o—FAHREKOERDBFTTREIPE NI 2PWOTRIL 72,

(BHY)

EMNEBRT VA CEREBRNCHRET LT ) /0 —FTAGKOERERL, ZThbDigEhn, 7Y
o BAMT, 7V A ROBRERAL L CEHMBEO TR QO TRMT I ZLE2BHE L,

- 136 —



[$¥ L HiR)

/7 u—FAREEROIOORRICE, MRBE CID BEOHRME detergemt 4B L, & HIIFEM
SEETaT 7 —-F0BUILO% Priesc R & L,

e~ v AL PP B {GF KM~ 7 A(Mo PrP0/0) 4 iV -, PrPsc FUFIIEIERIC 7 P a3y b &S 0B —
CERE L, MMBBRA 4 RRTCT — R — G A {To e, MM L OBMSIZITPAI ST o—<#fE AL,
EHEIEV T 1,

SHMBBORZ Y —= 1k, b MVEBEBERB L OKBKEEOFEEYDRIZL 2 REREICTITo T,
A7 V== IRV CID BEDOE R, sCID[84Y/F, codon 129 M/M, codon 219 E/E |, FERERERE#%
CID(dCID)} [ 66Y/F, codon 129 M/M, codon 219 E/E |, G§5[ 61Y/M, codon 129 M/M, codon 219 E/E, codon 102
PoLITH D, BEa L ba—i & LT Alizheimer /M & B Ui,

EOLEEIRITIT, FxBER L7 TNT#I K L TR 3F i 2 B,

—%. ERENTE / 7 a—F AR, Hu-PrPsc RO THLOTH D Z L D&HE LT,
(D= b —AOR CREREN R GRA, (2) BEDA TIBEEIA TROBEEES L 5
ok, ) A— b L—TRENRT T 4 O ETIRBEAKL RIS, @) REMICPP 75— 2 3ikE
HERSRW, B ba— A Il 5 REME S S L TRAERBRL TS LD, &L,

(fa 2~ DALAE)
A ERICAVvohic= v R it BMEREZRASOEHOBENTITbRE,

(EE3R)
EROGEREFKEHIT 2 o0 70— BB bRz, LA L, dCID X GSS T PP 77— 7 i1,
ResmPRERERELZ I bOO, RAEINI,
K 1ite /7 a—FLHE4sKTIZ L D A7 YV —= 0 ZOREM AT, 1a i sCID /A0 Befatt T, /MK
BREICAREn, Ibix 37 7 4 R OREHECEBETH o7, Icida s b o —® Ahzheimer FHZ
AN & DRMET, BEETH o7, 2L, #5KT Hitk s GSS. sCID R dCID & OREMTH B, 2a T
L GSS /MDD REEZBRWT, &K IIaTBItRar o, HETRPIP 77—/ 0RELLLDE
iz, 2b X sCID DREMET, RV 7= FOFNREFEIL TS, 2cit dCID DIKEAEOREMTH
58, TOHRIEHETH-, LrL, 7 7—r e s Uk, B33 GSS EH/MHE T 7
4 R ERORHSKT L OREHTHEN, 77— 0LEMOETAR LN,

abe—AdEE LTHWCIF ik e R4 R 4 1I07R L7, 4aid GSS, 4b i sCID, 4¢ i3 dCJD
DEEVIATHD, B2 D#KT EOREHICEHELTWAER, —HLTWA LD TiXAWVW I ENERNENn
72o B 511 dCID KAMIR BHDH#I13IKT 7 v — AW BFEOR OB LEEE2TT, R TFROLEEMN
HEHBR, TOHNKT 72— @3REY 7 70— VEF-T 5,

(&%)

TV A BOREBEOFENIE, RERT) A CEHRHTIHEN AR LERARTHD, LA
L. TlRSHDVITHRHEATHERINTEREOREIRER T VAV EG2BHT 27T, ERR
TUACEALRBTAMGETHE, LIKHEHIRTVWS M RAKLEBRTHS, 7V U HBHEROX—
ThHHEMBEEHHIC, CD BENPLARNNENE PRABET )ALV EAICH LT IOEAEZHEY
KRBT BT/ 7 n—FAFGROERERAL, CID BEOMMEORBEIA AV eEREIZLS A
7Y == RET2HOMEROB W a— B3B3 o0k, IO/ RGOS FRBICTREMKE T
Lic, IRLOFESE FRAFRZ) A EA2HENCREL TV EI2RErOERIBEETHE, 7
FrBEAORERBEZBITOLRLT, ThEORENRITRF Y - TuoTF 4 VL BRIEHEOR
iz QERFENARBITNBLETH D,

(&%)

— 137 —



E FRER Y ALVERCHT ST 7 u—FARKOERERSZAEEOSH D 2 7 - iR b
B, SEBFREEROTELRLIBFIVLETH D,

(BEXR]

1) Korth C, Stierli B, Streit P, Moser M, Schaller O, Fischer R, Schultz-Schaeffer W, Kretzschma H, Raeber A,
Braun U, Ehrensperger F, Hornemann S, Glockshuber R, Rick R, Billeter M, Wuthrich K and Oesch B;
Prion(prPSc)-specific epitope defined by a monoclonal antibody. Nature. 390:74, 1997

2) Tamaki Muramoto, Tomoyuki Tanaka, Noritoshi Kitamoto, Chiharu Sato, Yushi Hayashi, Tomoko Kutomi,
Chikao Yutani, Tetsuyuki Kitamoto: Analysis of Gerstmann-Strussler syndrome with 102Leu219Lys using
monoctonal antibodies that specifically detect huma prion protein with 219Glu. Neuroscience Letters. 288:179,
2000

3) Kitamoto T, Mohri S, Ironside JW, Miyoshi 1, Tanaka T, Kitamoto N, Itohara S, Kasai N, Katsuki M, Higuchi J,
Muramote T, Shin RW: Follicular dendritic cell of the knock-in mouse provides a new bioassay for human
prions. Biochem.Biophys.Res.Commun. 294:280, 2002

4) Katsuya Sato, Tamaki Muramoto, Tomoyuki Tanaka, Noritoshi Kitamote, James W.Ironside, Kazuo Nagashima,
Masahito Yamada, Takeshi Sato, Shiro Mohri and Tetsuyuki Kitamoto. Association of an 11-12kDa
protease-resistant prion protein fragent with subtype of dura graft-associated Creutzfeldt-Jacob disease and
other prion diseases. J.Gen. Virol. 84:2885, 2003

(BraEse]
1 RRI¥ER
1) Sato K, Muramoto T, Tanaka T, Kitamoto N, Ironside LW, Nagashima K, Yamada M, Sato T, Mohri and
Kitamoto T ; Association of an 11-12kDa protease-resistant prion protein fragment with subtypes of dura
graft-associated Creutzfeldt-Jakob disease and other prion diseases. J.Gen. Virol.84:2885, 2003

U A O RER )
7L

— 138 —



In WSKT JHE BT $CID M 1b #SKT Hitk% A\ 7 sCID /MR
DRSS DR e

Fu s ey g
A I e N iy
Gy, TR B gt
SRR AT AN R PR ey
A ,'.':'.f.ﬂ\_‘q \:rh e % Pl
Lr AN

e

Iy

¥

X 1c #5KT Hitk#% Fiv> Altizheimer /B

EET R OREEYE

' ’-I.:'F ' - Pl v
e T "

A,

,‘ Izl
oy -, L
S

R
e Nt ek

A 1 AT,

¥ i s
fﬁ".‘[\' b

-
‘\.'. a

-

Y

2a #5KT Hifk L GSS /IMBRMRES K b #SKT Hitk 2 sCID HMRHAEE S

2¢ #5KT ik L dCID A RIK BB iks )
Hmﬁ&%é“

— 139 —




3 H#SKT Hith & GSS/NBINRF 7 4 8K

E =N

Y e

M 4a  3F4 Hifk X GSS /NEMERED R B 4b 3F4 Hifk & sCID /NRBRS B

4c 3F4 Hitk L dCID KREEK AR A
RS

5 #131 Hitk e dCID KBSIK BB D560

1. N
~
R " . R e
i
’ -
£
- - ¥
. . .
2 il
. B
AL R A
Ll 1 z'
» " .
P
¥ - Fd
I’I - L] o -
B S -y bl

— 140 -~
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HE B - BFEER UMK - KFIRE - EREWT)

BE B : =iFBR (BHEThIIRE - KERE - EREEEE 5 —)
WIS AE iR — OUNRE - RERIE - 23

W HE - Atz GRALKS « K¥RE - BISRES - 7Y 4 - EEi5Eait)

(BB E]

PNbNORBB LI MY UAXASHRBEF v 74 TV ARET AT X Ki-CM) 3 b - 7D A%t
LAV AR L, IRBMERAIRS (FDC) (R BRE VAV ERO RIS FRETA Z LICi DF LS 4
T oA R L, L LAns, SlIc L s L SN ThAILbarhbTral Y7o b - Y a7HO7
2B, ZOvUATIHRETERWT ) A OTFELB LM o7, FERIL, BRtRHOs 6 smE
FRBLTELN - MUY AVEREEETD ) v oA ey R Ki-Hul2dM) (e LT, ildsiEk CJp 75—
B o AR B e of-, FOBE, FIC ICRERT VA EARENRY i, PRI & A mE bRl i,
Ki-ChM = 17 A TIHRH T & 2> F BT CID 75— 87U A b RIETED L D iTiheole, TOTLIZLD,
ML CID X 2 # A 7 & LRI T Y AT 5 = L DAL R 2T,

Estimation for a nove! knock-in mouse as rapid and sensitive bioassay systern for hurnan-prions
Shirou MOHRI !, Tetsuyuki KITAMOTO ? , Ichiro MIYOSHI ? and Yuich MATSUURA

1 Laboratory of Biomedicine, Graduate School of Medical Sciences, Kyushu University
2 Department of Neurological Science, 3 Institute for Animal Experimentation,
Tohoku University Graduate School of Medicine

ABSTRACT

Our knock-in mice with human/mouse chimeric transgene (Ki-ChM) have provided a new detection system for infectivity to human
prion that accurnulation of abnormal prion protein could be detected in follicular dendritic cells in spleen of the mice on the early stage of
infection. It was easy to detect abnormal prion protein after intraperitoneal or intracerebral inoculation with non-plaque type iairogenic
Creutzfeldt-Takob disease (iCID) caused by cadaveric dura mater grafts. Any accumulation of abnormal prion protein, however, could not
be detected after inoculation with plaque type prion of iCID. To detect infectivity of plaque type prion of iCID, another knock-in mice
expressing full length human prion gene (Ki-Hul29M-) were employed in transmission. As a result, it came to be able to detect the
abnormal prion protein not only in FDCs but also in the brain of Ki-Hul29M mice, which had not been detected in Ki-ChM mice.

This result showed that there were infectious in CID after all dura mater grafts had been transplanted.
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Ik DI (FIC) 12811 ARE T ) AV B ADRMICERINIIRE Cho7-, Rz L0 CJD A8 1xES
Ehiz LB b, TSRS CD 77— 0BT Y AR LB Y IR TH 0 . REEMEASTEA Shzithidls
B,

2oT, BEESHEE CD 75— BT Y AL RORE A I B bis, © M) A BAREAT B/
w7 A e A Ki-Hul2oM) AV TEERERZ1Tof, TORBIOMA T, MEEICTRE THE LT KiCM <
ZTBIFBE |+ 7Y A ORHEEERE S OV AR O RIS R LIS D,

(HEEHE)
1. JydAw=wuA
Ki-ChMt = 7 AIE 352 Vo0 Smal #+ FUBAL MY AL BEBRET T, BstEIT Y4 FUARO CRBAH
7 ABIT Y B S HBIET L o To % A FHBEOHFMB B EF*ALTHA L b/ T UAX AT A
VEARRETE ) v A eI ATHD, FHUIH LT Ki-Hul20M-~ 7 R385 3=y /20 Smal - HLED ORF &
£TE MITY A UERRETFICRERZ e MY AV EBAREETS S/ v 2L v U RATHD, B, £Hb
$ codon 129 1A FA=LBITCHAA, Ki-Hul20M L 24bp @D Deletion 2355 Z &AM TD, T, Ki-Hul20M 1Rl
UBETEED TR Vxmy s (Tg) 7R AL THRBERENEWY TV a7 o PR LAV,
2. b bV OHEE
FIFMECID (sCJD). EEMECIDGICID), ZERAUCID (vCD), GSS DABFHMEDE b - FU A (10%AEFA) & Ki-ChM
<7 ACHEPEPIRERE (IP) 50u ). b L <iAMPHERE (IC) 201 2kl iote, HBLE LTERE M Nomal) b
RICHAE LT,
IP 1X 75 A%, IC A 6hm< Y AT ) AAROERPEET 52 HDVIEEOMORR. BLOIKRIEL <
12 T B CELIE DB BT i ole, REFSE< Y ATLTHEERL< ) VIRICEER, EREABRLE
DO DICERAE LTV, BHEICE D57 4 YOHEER, HE R L REREREEIT oo, REHRRAIE
hydrolytic autoclaving =i & AEBABDG. —kEAL LTH PP N RY 4 miie Ay e,
3. FePHEERLT X D RRIE & REREAEERR T 0D FOC BRI & OBBENE
MAPMERER ORE S L ITREEICE 52V VE T bR U O o AR & CRERHC R T 2 7Y A ERDIL
LENEEH HI-EIIC OV TIE Affected animals & LT, JRPHEREIC L 2 BEME@ARNE Lz S PIE L, MBS EERE
75 BOFICIZBIT A RERT IV A BEAORILHOFEL B U,
(HEE~OBUE)
EERICEE LT, U REXERERIEEHC L, BMhEREASIC LD ERMBBOEELZ, MR
RO AWER A BT 5 7 ) A H RO R EERE TRl i o7,

B X

WERTEEFHRE LIt MO AXATERETF ) v I A T VA AFETN IR KI-CMy ~DEe b -7V A
VRIS TR T L, TOEEAR 1ICRLT, sCD (i3 3RE7 ) A BEBREIZOWTIT [P 38 75 BfEO
FOC (CHSiF DRER 7V AL BRALENYRTEIN—T, bIMIESBDONL IN—T EolK{WELLRWS
A—TD 3B DRI, EELBROI AT IC %S 134 BN 153 BOBRYRICETRE L, bIhics
HERS B A—T 0 Naka T 578 B CTLEBFEOMENR R SRR, E6 80 5 & SEHOIMBPURERT Y
AL EAOLEHNRZED S, Yona it 677 A TSETET 2HCEF AT VAL BAOEAENR O, FIC (ZBWTER
7Y A EAOE R TE 2h o7 W2 B (Aki) 13708 B0E LT LEMERRCRE L7 ) A L BEAOESHED 6T
I RESE Lo T,

iCID ITBWT Y IP TRET ) A VEBEDIEIWNE LT 7 AROr— AT, 1IC %L 167 B TETHEL
=, FAUCK LT, 759—278o iICID3FITIL IP %7 5 A TI_TO- T ATRELRT VA EEOIENR1H bni
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Mote, IC i3 Kori ORAICHTH 1 BADZGICREL 7V 4 - EERENSRD 6N (1/7) A, BRIV A
TROER TR #b s LTHEBEN L O TH -7, vCID Tit IP EEEO FIC TiitEIB < BHETE 08 IC #%
L 3BT TIZBWTIERICR Y Ao TR L BELRT U AV BRBOILEDI R Hivi, GSSHlvk [P HE#EO FIC
TREEZT VA VEAORERRLHED BN, IC b~ TOHFEEEIEE LS, BREEIETY 365 B L0
EE U, ®BELUTHAWEEEBIZOWCTILIP # 75 RIZEWLTEH, IC #iX 719 BBZIZEWTHL, &by~ To
TUANBMETH T,

Ki-Hul2O = 7 2% fvvie CID-Du 77— 2 B7 U A OGEFS R IR ORP TH 5, FBROB/LALYL
DITONTHE IP 75 B#O FIC, IC EOROWTHIIBOTLEFERT VAV EROULEHENED ORI, 1C B0
filix 400 BA 5 500 BEEEELIER LizAt, BWMET Liz b DI 20TV TR G AR 7 7 — o BREE s iz, 1R
g CJD D7 AR {non-plaque). 77— 8! (plaque) O ZRETIZRE SN TWARBHEE S TEZIRL
Fj

F =) :

J P A YA Ki-ChM 1238158 b« 77U A U BEEAGERBRE RN — R 0 R0 TE L O THRE LTS
FDC {230t BRE T U AV EAORIESIL, MANEEHORE, b UUIEE Y S BBOREMRCBIT HUE LIz
FE—EL, 207 ARTE7 YA U BOGEEE R L TOWAZ EBRALNE 5T, O & k- FUF
HERRIRI~ 7 205 FOC itk & Antudiodbinsds s L 72 L, S, FIC B THA 2 EREOT Y A AR LT 7 AD
BEMESENLHET D 2L ORSEEAR LTS, EBUZ, sCID-Aki (W2 B & iCJD @ plague Bid FOC 12k 5
BER7 VA EAORHIEL TET, RERZORRLAD OIRhole, TOIZEH5, KiCh =7 A TR
TERNE b« Y A OEROTEEAB LS S, $H2, iCID O plague BUIEFMERE L X TRY | UL
FHDHND EE 2T Ki-Hl20s HIRERB AR, COBE, TERHC L AR E SNTHS 20ROT Y
AT RIEERH A T LR &N, Ki-Hl20MiZCRETE2TE MIOBIGTEECHBA, 24bp ©
Deletion HEWBILTEY . iCID ® plague FUZHHTBREHEERMN LS SICH D0, 3DV EFHNER ThE0
MISEOBETH D, SHIT, iCID D plaque BRI HIRHEL BRICZO- Y AITEEIN TV D Z &3k
EICRBRER Y,

bhbhORERBR T I E CRYME I T & 72 » - HBEEEE D7) 4 L fRIBEHFO plague BT AT
B L CREME A S LU T Z EAEAG AN ST,

1. FEIREEFICIDIL 2 7 A 7 HI R AR X7z,

2. BEOFEREFIRRO— b= U ANMRES IS,

(BEH)

1) BFIEER. ZMH—BR, Bilm—, A2 VA ARET A~ DAL b T A GERER, BEAGEER T
TR SR ERBMRHEE 7 ) A RERUEBRNE D A VARG R8T DIREUEER K% 359 Pk 14 &
FERRITARAEE © 129-132,2003

2) EFEER, dbAdE2, iRt b PP BRFRE- I AOT U A SRR (£0 1), [FEAERERE BR
oA N2y THEAFSEEE (BER dtAifg) SERE 12 SEEATSEaEE: 135-139,2001

3) PEET], dbAEZ. PRME. BT EREICET 2 b MUETREDROMZR, EARMERE NEEMED A
VARG PRARIGTEE (BER AN Z) AR 10 EEERTEIEER81-83, 1999

4) Muramoto T, Kitamoto T, Tateishi 1., Goto L: Accumulation of abnormal prion protein in mice infected with Creutzfeldt-Jakob
disease via intraperitoneal route: a sequential stady. Am. J. Pathol. 143: 1470-1479, 1993
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#£1. KiChMT O RIZEHSE b« TUF L DIEEREA

15days post [P Pre-terminal post IC
i+ i Affected Eythanasia
Inocutum Type FDC positive / inoculated / tested means day
sCJD
H-3 MM1 5/5 6/6 151
Nara MM1 5/5 4/4 134
99,/009 MM1 5/5 6/6 153
Sumi VM1 ‘ 6/6 5/5 14
Naka MM2 1/5 3/6 5718
Yona M2 0/5 2/5 677
Aki W2 0/5 0/5 708
icJD
T-Du/synaps non-plagque 6/6 6/6 167
T-Du/plaque  plague 0/5 0/6 1617
Kori plague 0/4 1/7 764
Niti/plague plaque 0/5 0/5 708
vCJD
vCJ95/02 5/5 6/6 706
vCJ56/07 4/4 4/4 822
vCJ96/45 5/6 2/4 697
vCJ98/148 1/1 4/4 725
GSS
GSS/Mag  GSS$102 5/5 3/3 365
Norma| 97/03 0/6 0/4 e

IP: BEREMREE. IC: WMR%HE

#2 BWEBEECIDT ) A U ROBEKKEZENHRE
S oA X (Ki-ChM, KiHul29M) ~Df=igpil

ori] EEG AL AmyloidHE  Immunoblot = 7 A~OGEY
Ki-ChM Ki-Hul29M™

Non—plague (MM1) PSD+  BOT90% - fragment + + on testing

Plaque {MM1) PShD-  10720% + fragment — - +
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HE B FA B GEdbkeE - KFERRIR - CID RINRET - IG0HENSEIHEF)
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Glycosylphosphatidylinositol (GPI) 7 > A1 —% R AWBIER T 4 BB (PP} 2RETS 5
VAT ORI AENBLE, RIRTUAE PP Sy T I IAERETEIEICLOHER
PrP MREEBMAER Wk, TUA IEMRBRET-> A, VA &2EHINL T ZAOBMENIZIZE
Oy s L D4 PP DB, 2O PP T IO RIEA, BRI U A > ORAHED 54
7o =i, TUT OB TH 2 IRISEADE AN Pre LS Ltk 2icidz L <.
T ANIIEREE 400-500 FIBL L. BB EEREZ TS5 LA EFRETH . EHT
GAMEEEINE T AP 2y 7 AORAEICITIRE A PP OFBEFES PP 7201 FiLaH
Rl Enamolm, AIEOTFT M5, PrP ORELR. PP i 7TUF CEK - 7300 FEK
i GPI 7T oh—i@3a s nwI EMHomntio7, —F. BEE PP ICX 2 W82 HERIZIE GPI
T N —EELEE R LT A ENEAVREE X 1172,

The analysis of experimental prion diseases in transgenic mice expressing the secretory variant of prion protein
Tamaki MURAMOTO', Ichiro MIYOSHI®, Shirou MOHRI*, and Tetsuyuki KITAMOTO'

"Division of CJD Science and Technology, Department of Prion Research, Center for Translational and
Advanced Animal Research on Human Diseases, Tohoku University Graduate School of Medicine, !Center for
Experimental Animal Science, Nagoya City University Medical School, and *Laboratory of Biomedicine,
Graduate School of Medical Sciences, Kyushu University

Abstract

We produced transgenic (Tg) mice that express a variant prion protein  (PrP) without
glycosylphosphatidylinositol (GPI) anchor on the PrP-ablated background, inoculated the Fukuoka-l1 prion
isolate into the mice, and analyzed the phenotype of prion diseases. The inoculated mice had remained free of
typical symptoms beyond 400-500 days after inoculation. However, their brains exhibited a unigue set of
pathological findings that included numerous PrP amyloid deposits and the absence of both diffuse deposition of
abnormal PrP in the gray matter and spongiform degeneration. There were no PrP deposits in the prion-
uninfected control Tg mice. The protease-resistant abnormal isoform of the variant PrP was detected in the
brain tissue of the infected mice while it was absent in the uninfected contro! mice. The inoculations of the
brain homogenate from the infected Tg mice into NZW monitor mice caused iliness at 140 days after inoculation,
indicating the proliferation of prions in the Tg mice. The data indicate that GPI anchor is unnecessary for the
isoform conversion of, and prion and amyloid formation by prion protein. The data provide support to the
notion that neurodegeneration caused by the abnormal isoform of PrP requires the expression of PrP on the cell
surface of neurons.
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Taid, FUACEED (PP) ORYEL. BLRUTYA CEAICLD 7D A 2 EMICEHEAMEE R A
A ETET D00, PP MERBEICSENSE RAACEXRIATS PP & 70 4 2 RIBE EMT
BEURI APzl (Ty) ITACHERSE, TORERE. 704 BRIEEMTLTES,
G, TO—RELT, PP 2 TANEF I (C) Kiim~D glycosylphosphatidylinositol (GPI) 7
H—OM N B CRMT I /RN ERE, WM ELLSER P (K1, 2)) Z2RBETD Ty
TIAEKBML, F2TOREICE. TUA S IEERE. WERKEESRITL 2, A3, PP DR
WALhE, U EREE. 7 IO RIS WABKEICBETD GPI T A—-ORENHSMIT
Do

(HEEHE)

1) P APy R AOEE  AMMIEL, TOT—F~AEEZTOITA PP BET (2
B 245 kb) M5 pP BB A RS b exon 3IZEE4S open reading frame @ 231 121 AZH
YFBARCEREDRTHRIBLAE (K2), JOEEIZKO, PP 247id GPL 7 21—t 7+ b
(231-254 | ERMEL, B eSS, QMR prp BB A M52 b%& BDFI <7 ASEHOE
{Z microinjection LA, 7—JL DNA ZH W PCR LT 7y MKICK BT Z WO T founder B4l
NIAEAG) -7 Lz, BABGTFOFLEZMGEET S I EICHKD founder ZHILAE,. Tg YVA
& CSTBLi6 YO AEKRL. BfMEM#T U, KICR~D A%, N PP Bz FE2/ 777 FENk
T A (PrP-ablated ¥ A, BUYEFHIR RETRERLEIOMG) LRSI, BRER pep ERBEET
SHEE PrP QA FFET BT A (5B PP B Tg <0 2) Z#T L7,

2) WEMTIA HO-FTHEITINANT « A b0 AT — 4RO BRE LD X, <7 20
AOEMIC L DRI TN T U4 8 FRIE L6, 26 iR 0#Es) 2EAM7) A2 &
LT Wz, VL BRERIEE NZW YU ADNRAIE Tg Y7 ABLUEERIT A (C57BL6) IT4%
il . SEHOOERER, < AN K BHALEE ST, < ZNEAE P ORI R 7 A DR B XU U A
DRIBGET o, FEE LT, LB TIAST YA IS NZW T AOMRAA &6 (LUF, 1E
WHERD) L7-d0, $H0ITMUBEOT T AXFRICHEMTL .
- (ER)

1) FI AT 2w I AOBN 7Ty b ETHEAGHE T RO 5 S B8O founder 21572,
2L (#19, #24) @ founder /SR PeP JEB Tg <7 A& Uic, R OBHEIC BT 20008 prp
FERIG A, BRI ANGHLERIC BT AR PP REREEBT AT EICLOFML A, REBOLE
Mg #19 (HERIT D 20D 25-50%) &EEBRIHEIH L,

2) TUA IR Tg 77 AMHEIC BT SHBE PP A Prp 13, OIS 26kDa O THE
AR /a AT RE) L TRBIE A Lh) A i TRRE & R DT BTFEfEL 7. BEEH%E PNGase F
IZ& Ok LRl PP 2310 SDS-PAGE L TOBENEIE, PFMER PP 2 FOBENE (B 27kDa) LD
KEMNMT,

3) BRI ADIRR . WHERI< 7 AT A R 162-165 FITHAEL . BRALERIZIE U A eI
BRI ALK S E A O UEAMRE prp I35 SN BN GRS o, — 7. BUROSE PP tLEILBI%
ENeMmofe, TR, BANT TCHRELTWAERMIHKTUA > OBFNREGRTEITHATH -, ¥
e L1277 A OHELER D AL M TR AL prp AR S N/, RUEO <7 AT IS O
LB L L EMREFT AR s s 7,

4) Tg ITADKE T Uad o agRINE Tg 72 A, 400-500 EILLET U F IR R 70IE R %
BEFIAEETETh >, UL, NSO 2Z0MAKICIIHS TERO7 3010 REAER SN
TWz, THoO7 301 RIS prP iRk <, —4. BT AUEO s
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REENODUVEAERT PP ILEPHBHRERE LS TV VHORMMFTRIZBZ Uo7z, EFEEE
EHizZ Tg v ZORHEICIE ERORETRIGEB D SNah ol BIEFHNICE, T4 & Ty
77 A DRGSR G A EM o R U s B pre AR E N2, 7, IERIEEfERE S T
Tg 77 2GR IR B prp (3RS N o T,

5) FUFAAEMENLMRT Y ABLN Ty v ARSI DU A okt 0 74 R ERE
NARICHIEL . A% 165 HCERINHAT TR, BRUNT )4 A4%fE 433 Aanl 441 B
CEREN- 200 Tg 77 AORMAAZFERL. U4 RIEMEHONZW T2 - ANEHR L.
NZW Y7 A, WENOEMMEIORE BIEMEY 140 ATHEL, TV 2 EREN-BHER <Y
ZABEUTg 7 AOMHKEPICB LT U A VAR L T ZEMEdEnsiz,

(E%8)

S PP 13T AMRHERIN T T U A ERRICIRTEL TR L, TUAEER L. o Sl
Pre I 7D A AERICKEL T, 7301 RZ2EHLE. ZNSORBMS. GPI 7 oA—3 7V A K
BIOR#E., 7I00 KEKR. 7UL CERIIAGETHL Moo, FWRZADE, 7Y
FHEAORTF BT, A< ED in vive ICBITA 7D A L IBRICEERZHENRS Tiib->TWhb
EFAAD, ZOZ &R, MOT IO FEEEEANR-BIC T I A CEEREEICZLLOWE, GPL TR —
B WS TRES, XRT7FEHEDPOMBENENICEL TWREW D THLIIEEREL TS,
DRI, T TF 2 VBRSNS DM HIE PP LADEANT DA 0K S AT S0
HAHB) LI EBEZAENT S,

GPl 7 %R FHER Prp OEREMIED T U4 P HERIC D S, MRS Claho
ol &, MRAHARICERIL - W B prp AR A A ER TS LT, GPL 7 A —ARER%EERET
etk ERIB L TWA, GPI 7 2 H—0RIE PP 2 FORIE. FE. 52 PP SO T EDMA
EHICEEELEZD 5, EOEENOBZENAUEEEDK T 2SS LENIIDNWTIE, S 5ICRHN
HETHE, ZOMEEMELT. GPI 7 A—2R<EFHY PP AHIEEN. H50IZRIAOD E ZITR
FT5h%E, SEHOMITLIEAHETHD, RERAIIBITDINE PP RIENY - DK ELEL
. GPt 7o h—%R<HER PP X GPI 7 /1 — 2D WS PP OIS SR 5 ~ERL TH
HfEtERRIEL TWD, SHE 610, UM L )V OBEFENHETTPEEENTEEHW S 7 b
SPEOMITEEETTO. B L5 PP QRIS DWT O HMAREFETH D KO T— I,
(R R prp (2K DAY OERICIT, MR ARNIC BT S PP ORBEPBLETH S &TH5EAE
YT 5, Y
CARWNRDT—FE GPL T AR RSERLOUHBRE PP b BB 74 A3 L ERD R
BEIWE T A AT RTINS DI EEZRELTEY, GO LHEBRZ PP 2o THRBRENTS
UF L 2HEERdBMIE RS LT 2EBRICMENERESZ 5,

(BE W)
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