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ABLUTe T AOREAFEPIZBOTT) & AEL Thiz &M s nz,
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SHEE PP 13T ANHLREINT 7 ) ARRNICIKE L TR EL . U A RBR LUz, F, A
Prie 27U A AERICIKEL T, 7300 REEHLE, INSOBSRMS, GPI 72— 7)A VK
FORHEE., TIOA RER. U CERICARLETHALIENHSh e, TWRASE. T
FVEAOXRTF RERricid, 27a< & in vivo 2B D70 A LIBRICH BRSNS T > TW3
EFEABD, TOIZEE, o7 o1 FRRIEEAN—RICTUA CEREBICZL WO, G 72 h-—-
B WEHTIHES, X7YFREDOMENFNTEL TOWRWHDTHEIEETMEL TS, 2
ORMBE, W 73 78NS DEEE2MZEE PP AOERAN T A D HEORDS BEWLWET D[k
oD ENWHEZEZT S,

GPl 7 H—2KR<EEL PP OB SIMCEO TUA LERICBHHID ST, fERIRAMEAE Clah -
foZ &ld, MHHLREICE R L /- BN s pep PR 24T A LT, GPl 7 2 7B R & R
WEEZRIEL TWS, GPI 7 > A—-0O KRG PP -FORGE, BIE. X512 PP & & OME
WIHOEEE 5255, EORFEAORENIREEEREOMR T2/ LM 20 TIE, & 5iaHn
VT HD, TOMEEMEL T, GPI 7 2 h—& KIS PP ASHLARN, &2 WIZHIIAN O & 2R
HEaME, SERISMITEIEATRETS B, REREAIZBT S WH PP DFE/SY — > OKEREL
3. GPl 7 o= R EHERL PP A GP) 7 71— 55 DMR A PP DA ST RS HIAERHEL Ty
BUE AR L TWnbd, SHI ST, EF MBI L NN BEENFRIT AL ERTFEEH WS 7 -
AP OO S ATy, B LMY PeP DRI DL T O ES S T TH D, AFEOT— 71,
TR PrP (2 XD AHELTEOLERICIE. MR EEICB TS PP OREALETHS) &T2ELE
YT A, Y

AN T—FIE, GPI 7oA=& R BRBOWLUHABRA PP b, BT+ A-ardliok
W&z A AT BAfEEN B S T E AL THEO, BRaWLLHMRA PP &> THBRENTY
DA e @A E T LD &Y AERICImAENE S5 A S,
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EhZnai it I FERBREUg)Z@BRTIHIINITI VAP 2=y 2 v AR, AT 12
SRR E AR B OEMEES, TV F R PIP)ORETIABRO~A I FAL L OMER
BEEICE L ZEE, MRELTTVA VIR T AR EENT D EAHEDIPRRERERET VR
L, MR LT, MERLIEZZERZRONT, P OEBORBEICEESHIBEE T
A7 0 RAL L OBEEESEDCERAT DRRTEN T+ LB LN, 2, TV A L0
BB Lo TEERRMT VAL 507 PP RE SN2 BB L P00 (M L UM, hikds
B, BICRBBEIRI A 22T LA 2T 20 RAL ST HUEFORBE o7 7 4
Vo %iFot, BEFORBIIME, MOECEROICES LRAUESR AT,

Microdomain (raft) and susceptibility to infectious prion

Ichiro MIYOSHI, Shirou MOHRI*, Tomomi MIYAMOTO, Tadashi OKAMURA**, Tetsuyuki KITAMOTO***
Yoshio HIRABAYASHI****

Center for Experimental Animal Science, Nagoya City University Graduate School of Medical Sciences,
*Laboratory of Biomedicine, Graduate School of Medical Science, Kyushu University, **Institute for Animal
Experimentation, ***Department of Neurological Science, Tohoku University Graduate School of Medicine,

“***Neuronal Circuit Mechanisms, Brain Science Institute, RIKEN

ABSTRACT

We examined whether the activation of ceramide-glycosphingolipids biosynthesis pathway could modify the
structure and function of microdomain in which prion protein (PrP) localized, and consequently had influence
on the susceptibility to infectious prion by transmission study using transgenic mice expressing human
glucosylceramide synthase (Ugeg). Incubation periods after inoculation of prion were indistinguishable
between transgenic and control mice, indicating that Ugcg activity might not be sufficient to modify
micredomain structure. We also attempted profile the expression of microdomain-related gene at initial phase
of prion infection in organs in which abnormal prion protein (PrP*%) were detected. The profile of the gene

expression varied in order of spleen, brain and gave similarity between them.

[FL&Iiz]
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CEEADZEICL0REEN (b2 WITEFN) #8422 Lk, B2 FH L Mna ) i
ERANCHERETHD, P X GPI T A—RIF R0 HT, HIBEO<A 270 RAAL VIZTBE
THe Fle, FVALICERET S PP OMBELRPLEZDRIFICIE, w478 FAA Y OFESLUE
DEEPEETAIIERTRINT D Y, w4 70 FAAL OEEHRESIT GPI 7 oA —HF
NIZHBLCabRATo—, A7 4 3PEEH, A7 rd3x ) rhETHD, 5, Ugeg @
ERRICEIDAT7 4 AHBEHARAEZEELL, EZEANETFIFENMLTAT 43I
VOEBHBRILEBTAEDIITA 70 AL L OMBBEREEIELESEEIL, #ORBLLT
FUF AT HIBEMEFEMHTEL), PI AV 2oy 72U AR HACTRRESREZ T, Kk
2, PUACHEBEER TR UFEFHLIEO%E LB, b2V s BHic Pre’ A HE S 5 B,
Thlicmrofia (V" BRPevwrn7r—U0l) TR, BCETOBIZT) A BIFICSH
AT RS — BB SN DTSR D D, w4210 AL LS DERCHRERN T %
RETLHEDICIFOMRBTHERETRE 2774 ) 72 A1,
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E RN ai Nt T FERBEUg)BHEBH N v AV sy 70 A2 HOCTRBRERZITY,
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MEFEOARSHETHELEZY VA PP #f5F 70T —F L b b Ugeg cDNA 2 OHE X - #EA
BEFEHEOF T A 2=y 7= 7 A (PrUgeg#l RU#3) Y&, 10%~ 7 ZGMILH (FEE 18
20ul HAGPIEETE URRIRER L To 72, 28, ®BL LTE4ORBFEH W,

BEFEBE 77700 2T, £F, C5IBL/6 7 ADOMETKERNID, % 220ul 385U 50p!
OFME 1K 10%HAAH D VEHEL LTEE ARMAFCER L, b2 BB8LT10A8,
30 ARICREF S, BB L ZMmiks LU0, R 5 TRIZOL £ A1V T mRNA i - #omR
Lice RIZ, 2@ mRNA Z#HAEZR L, DNAF v 7 (77 A5E4E cDNA 77— ¥ ~— R [FANTOM|
oz, MGl DDBIf @ 3 2OA#F—F -2 2EH LM SN, BEENL - #EHED
6400 @B T %8 T 5, Oligo Size: 60mer Feature Size: 140~160um House Keeping Gene: B-actin, a-
tublin, Ribosomal Protein S19, GAPDH, transferrin receptor) ZH VT A T U FAH A 3 o ET,
Boni=F—F M6 Cy5/ICy3 BRI LEN 20U EOLOEFRIR L7 7 AY i E%1T-7=,
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BioTuhi, B0, T l—RMIEWE 6400 FED cDNA @5 5L 5 —# ~— X L0 annotation
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BEFREAAZ-EFRTHEHELER L2 RE RS20, §#%, BEHORRL TV A He~
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LTETHH,

(& I

FreMER LIy AY oy v AL, Ugg OFMHBRENES ThhofclcbvaA 7 F
AA HEEREHTET, FVA T AREREELLIEDL LN TER2LETZALND,
T, TYAVERIMICMBE L UM TS 70 FASL VBINET 280 FRNDEEFRERY
a7y A NNEETAFREEST IR,

(BFHXR)
1) Simons K., Ehehalt R.: Cholesterol, lipids rafts, and disease. J Clin Invest. 110: 597-603, 2002

2) S8R, BRIEER, EATES, EAREZ . FVA Y o BHERETEAT Y AOER LR
B, EAEEESEEB 7 F R EUERME Y A VAR CET 2 R/EFRLE], R K
TBOLPEY ER 14 SFIEFE R L 92-95, 2003

(HARRER]

1. ERSCHEE
1)  Gombojav A., Shimauchi 1., Horiuchi M., Ishiguro N., Shinagawa M., Kitamoto T., Miyoshi 1., Mohri §.,

— 154 —



2)

Takata M.: Susceptibility of transgenic mice expressing chimeric sheep, bovine and human PrP genes to
sheep scrapie. J Vet Med Sci. 65: 341-347, 2003

= —BE, EAIEEN, FHUE, ETZ e PV A VICERSEEERTEBETHEY Y RAD
BR%E. mHTEEZE. 58:1026-1034, 2003

2 RR |

- 155 —



# 1. PrUgeg = 7 AM 7 U o nERER

Mouse Ugcg expression Affected/Inoculated Incubation periods
#1 1.4 4/4 18545.2
Littermate 1.0 3/3 198171
#3 16 4/4 212+47.2
Littermate 1.0 4/4 183+2.3

Splee

Brain

\.. 7 A HEBEDO~YA 7 0T LA R

F2 MELEBOROGNDI A 70 FAL HEHEREGF

Gene Symbol Annotation
Up Sic6ad solute carrier family 6 (neurotransmitter transporter, glycine), member 9
Rab10 RAB10, member RAS oncogene family
Tled transducin-like enbhancer of split 4, E(sp!) homolog (Drosophila}
Nt5c3 §'-nucleotidase, cytosolic Il
Down Thi3**" transducin (beta)-like 2
Anxag annexin A8
Gpr3d G protein-coupled receptor 34
Arhu - ras homolog gene family, member U
Rin2 Ras and Rab interactor 2
Gabarapl1 gamma-aminobutyric acid (GABA[A)) receptor-associated protein-like 1
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# 1. PrUgeg v U ADT U AMxERE

Mouse llgcg expression Affected/Iinoculated Incubation periods
#1 14 4/4 185+5.2
Littermate 1.0 313 19817 .1
#3 16 4/4 2124472
Littermate 1.0 4/4 183+2.3

Brain
1, VA EEEOTA 7 3T LA BT
#2 OBAFELREMOROGRD A7 u FAA ElEET
Gene Symbol Annotalion
Up  SlcBa9™ solute carrier family 6 (neurotransmitter transporter, glycine), member 9
Rab10 RAB10, member RAS oncogene family
Tled transducin-like enhancer of split 4, E{spl) homolog (Drosophila)
Nt5c3 §'-nucleotidase, cytosolic I
Down Thi3*** transducin {beta)-like 3
Anxa3 annexin A8
Gpr34 G protein-coupled receptor 34
Arhu ras homolog gene family, member U
Rin2 Ras and Rab interactor 2
Gabarapl1 gamma-aminobutyric acid (GABA(A)) receptor-asscciated protein-like 1

— 157 —



EETVA L BEAEDT A b— AMFIEEIZRE 4 2838

HE B:fkm £— (EERZ-  KREFREE - THRK)
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Baid, TRNETICT VA VCEHEP)OBEMTICLY PP IMEMROLEFHEFICED-TH
HZEEBROLEMILUTERE, REEZ PrP OT K b— 3 R EEHSEESRMIZ W TR B L, PrP
BEFRBARFEHEMBEKIC N R0+ 27 ¥ ) ©— MERKHE PrP cDNA (PrPAS53-94 ¢cDNAYL L
<HEBRKMEGRI/K IR PrP cDNA(PrP A 95-132 cDNA)R B A L7 & Z A, PrP ¢cDNA # H#EH A L 7=/l
THROLONIEMFEHEMBERET COT R - 2MHENBD N2>, —F. PrPA124-146 T
TR bb—AMBISHRENBER IR, £/, PrP B BAE(PrPLP/DpIHZ X 7R b — 2 2 M Zh R A3
BB o7, PrPLPDpl 12 PrP A7 % U E— FEE L L<iZA 2 # U & — b S +B A K
ERMESHEAHE (PrP(1-95)-PrPLP/Dpl 35 & U PrP(1-124)-PrPLP/Dpl) # BB T3 FhFho * £
Z cDNA #ER L. Ch o BAHEO 7 R b= 2AMEI IR 2B, O 2 PrP(1-124)-PrPLP/Dpl
7R b= RIEZENED S8, PrP(1-95)-PrPLP/Dpl (ZiE, 78 b — 3 2 E0HI%) R A E 22
sEhledol, TNODHERPE PP OFT R b~ 2 RIZEE 7 # ) E— FEEE T TR H
AKHEEBELEETH S Z ERTRHRENE,

Identification of domains important for anti-apoptotic function of cellular prion protein
Keiichi Saeki, Akikazu Sakudo, Takashi Onodera
Department of Molecular Immunology, School of Agricultural and Life sciences, University of Tokyo

ABSTRACT

The author previously demonstrated the anti-apoptotic function of cellular prion protein (PrP%) using
immortalized prion protein (PrP) gene -deficient neuronal cells. However, the mechanism(s) by which Prp¢
prevents apoptosis remains unclear. PrP® contains two evolutionarily conserved domains among mammals; viz.,
the octapeptide repeat region (OR) and the hydrophobic region (HR). In this study, the author determined the
important domains for anti-apoptotic function of PrP®. Removal of the OR enhanced apoptosis . Deletion of
the HR abolished its ability to prevent apoptosis, whereas that of residues 124-146 of PrP® had little if any
effect on the anti-apoptotic activity, PrP-like protein (PrPLP/Dpl) or PrPLP/Dpl fused with OR did not prevent
apoptosis, whereas PrPLP/Dpl fused with OR + HR suppressed apoptosis. These results suggested that not only
OR but also HR is indispensable for the anti-apoptotic function of PrP®,

[iZL&hIz]

EFRIIAN—F IR CHREZHLELLEE LRVNBICLATHREEE24ES 7V 4 EAHPP)HR
EFRE~T ARikn T R)EFHFL TS, 2O T25AVEFRCRIEFTHNH T PrP BEF
R|-UVAMERLOAREHBMREEZHIL, ZORIHKOT R =L AERICODNTARLT
T, ) FLUT, PrP BAHEMEAR P L RAEMREE DI ZLICLY, TR P AMGIICEDLZ &
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FBELAG), L2LEAS, PrP I EA7HE =2 AMEBEIIFSCTRBLENIR-TELT,
BID 7R = AMESREBICEPS PP OFEBICOWTIRFSRHERERT VR, F2T, RE
ER PP HEFRETFFBEREICEITI P O7H b—2 AMEIBEISMIZSWTHEF L,

(B ]

A TIT PrP OBEMRTZENL LT, PrP BEF/ v 2 77 v v RBH B R AR
BERHI L, PP BRENBECRBTAMROBENEICI >N TEHITEITR o7, PrP REHEAR
Wiz, EMHEHETICEVWTT R =V 2R ITH, PrP OBHEBRIICL D 7R - 2D &
NAZEHUMIZHE L), LOALAMNSG, PP O X OEEAEEEL2 0 LERTIOILEET
HDLDOMho Ty, TITREED PP REHEMEKS LUXEALER PP BEIPEMRAK L
AT A LI2L0,. PIPOT R M= AMSIBE BT ABESNORESRAET,

(45 & Bkl

=7 A PrP KIRfHEEMMER(HpL3-4). PrP HE A HpL3-4-PrP B LU N Ko+ 7 ¥ ) E¥— b
/K38 PrP cDNA (PrP A 53-94 cDNA). BEAKMGEHIL K PrP cDNA(PrPA95-132 ¢cDNA). PrPA 124-146
DNA b LS HZEAY ¥ — %8 A LR (£ HpL3-4-#1, HpL3-4-#2, HpL3-4-#3, HpL3-4-EM)
T 10%Y CREMEEEAFTENR Yy a g E AL — 7 AEM (DMEM) (Sigma)%® VT, 37C, 5% CO;
Ay Fa—H—TE#E L, PrP BB AE(Dpl) cDNA, Dpl IZ PrP 44 ¥ U ©— FEEE S L <34
750 E— MAK+EAGEIREFBS I EEAE (FAE N PrP(1-95)-Dpl ¥ LU PrP(1-124)-Dpl)
PRETLENREFNOFT AT cDNA ZEALAR (£ £4. HpL3-4-Dpl. HpL3-4-OcDpl. HpL3-
4-OHDpl) LER D&M CHE®% LTz, MEREE., BOH DMEM T 3 EI¥EH L2 %IC, EfiF DMEM
IZE#HBT I LICEDiTo, WA {k DNA ®E &L Cell death detection enzyme-linked immunosorbent
assay (ELISA) kit (Roche Molecular Biochemicals)% H > 7=,

(RHEE~0EE)
BLRFHEAZ 2SR T IFEERT, XHEEEL J:U\ﬁ)?dt%d)‘fﬁmk HOWREBEETITo %,

(R ]

EFEXEREHRARBEES P RETIHBOOBERETTOTREF—RA2EETHI LT,
PPIZEB7HF—ZMBEICEELEEZFAL(EL), 7R b= RO ERIL, Cell death detection
ELISA kit %\ §fR it DNA B2 BIETAZ & TiTo/ (H2), ZOHER. B/KEREEKE PP £
HAEI (HpL3-4-#2)i3 22~ 7 ¥ — ¥ A MK (HpL3-4-EM): RIE OB A {k DNA BEER LM, 75V
B — b KR PrP R EAAS (HpL3-4-#1) X HpL3-4-EM L W 4 HFEIZHE VM A {L DNA B AR L7,
—J5. B4R PrP <2 PrP(A 124-146) 2 R B L7488 (£ £, HpL3-4-PrP i L TF HpL3-4-43) X,
HpL3-4-EM L 9 L HBEICE VB {k DNA %77~ L7, Dpl EAMHI(HpLI-4-DpDiZ X7 H F— A
MBS RAED LN Er2720OT, Dpl 12 PrP A2 2V E— FEESL LA S # ) ©— b EEH
AMEEEBEE-FEAYE (PrP(1-95)-Dpl B X U PrP(1-124)-Dpl) #BE T HENENDHF AT
¢cDNA #fE L. “heLoBHEDCTE I — A MESRAFBALFETHE<EE®S3. 4), TOFH
B PrP(1-124)-Dpl iZiZ 7R b — L A KRN ED G, PrP(1-95)-Dpl iZid. 7 H k— 3 A
RIWREBBEEI N 0T,

[(B%]

A7 F ) - MRESCHAKEREOXKBIZELY, PP OFTF F— AMBIRITEDNZ, 61T,
DplIZPrPDAZ # Y B — bEHEABASIELEGE TR, 7R b= 2 3Mil S vz o723, Dpl
& PP OAZ #Z ) E— MAKEBAMFEROMFZMAMLEESERI7H b— 2 AMBIBELZRF LT
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Wi, ZhodZ b, PP 2L A7H F— 2 AMBEEICEA 2 ¥ U E— FEERAET TR, BK
HERLEE THL I EMNTHREINT, PP KWLAABEA L AFESHEAEESINTEYI(3). &
27— FERPHAKEEEABER ARSI OL b ET, TRV R
HHEEZAFETION, SEOMANRLETHD,

(f k]
PrP D7 R b— 3 ZMEIFEIZIE, A7 &V E— MESB L UBEAKEHEALETH D,
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Matsumoto Y., Yokoyama T., [tohara S., Onodera T. : Prions prevent neuronal cell-line death. Nature. 400:
225-226, 1999.

2) Sakudo A., Lee D-C., Saeki K., Matsumoto Y., Itohara S., Onodera T.. Tumor necrosis factor attenuates
prion protein-deficient neuronal cell death by increases in anti-apoptotic Bcl-2 family proteins. Biochem.
Biophys. Res. Commun. 310: 725-729, 2003
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cell line, Biochem. Biophys. Res. Commum. 308: 660-667, 2003
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Analysis of molecular characteristics of prion strains
Suehire SAKAGUCHLI, Ryuichiro ATARASHI, Noriyuki NISHIDA, Shigeru KATAMINE

Department of Molecular Microbiology and Immunology

Nagasaki University Graduate School of Biomedical Sciences

ABSTRACT
It has been previously demonstrated that biclogical charactenstics of a prion strain could be preserved even in cultured
neuronal N2a58 cells. However, the molecular basis of a prion strain remains unknown. In the present study, to
elucidate the mechanism of a strain-specific conversion, we compared the effect of heterologous and mutant prion
proteins (PrPs) on the pathogenic conversion of normal PrP (MHM2) in the cells persistently infected with either a
Chandler (Ch) or a 22L prion. Most of the transfected PrPs could not be cenverted into PrP*° in both Ch- and 22L-
N2a58 cells. However, Q185R-PrP was efficiently converted into PrP*® in Ch-N2a58 cells only. On the other hand,
harnster and human PrPs similarly inhibited the conversion of MHM2-PrP in both Ch- and 22L.-N2a58 cells. However,
Q218K-PrP prevented the conversion only in Ch-N2a58 cells. These results suggest that a prion could interact with PrP

in a strain-specific manner, resulting in the propagation of a prion with strain-specific biological characteristics.
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