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% 2 b BEVNO  RRMR0E

PK - + -+ - +
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Exposure 10 min. Exposure 90 min
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Vomeronasal epithelium

Vomeronasal cartilage
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(MRER]
TIVFDREBEOMA S 52V ENBHEOMBORERL ZNFL-NVOERNELBRNE
LT, GEERCHBELEETRRARM AV AL 237 (PrPY) PFREHERDI T ROBEETPLIC
(B & O g, MiEMIAR), =~ 27 VL 2BV TRERENHOBRBFER I e 7 7 A V2R,
RETHEEF IR, MoOIECRENCES LBELMESR b, BB T 200 BEFHEE
REBERLENEEPCRERISICERT A L0 34U T Chotz, £/, FBIC Pre>™ oHigs &
CFDORBFECEPASFOERLPMETSIENT, 7)) BREk~y 2B FMBIER ScN2a %
ayIdAly RCRZAWTHEELBEFREAT e 77 A VERELE, 10000 BET0 5 bBEFIZE
Bl 96 BEFIE, RESCERERE, FV7HBRARCT A et bROBREELIZERT S L0
Lo BB EEPH TR E T a7 s A A DB LA, PrP® OBIEHE &
CR IZX % PrP*° ~DHEEEH - BIEELBETHHF L OHEELTR L,

Gene expression pl’Oﬁ[iﬂ of PrPsc-infected orgarns and COHgO red-treated neuroblastoma cell line which is
g
persistently infected with pI'iOl’l

Ichiro MIYOSHI, Shirou MOHRI*, Tomomi MIYAMOTO, Tamaki MURAMOTO**,
Tetsuyuki KITAMOTO*#

Center for Experimental Animal Science, Nagoya City University Graduate School of Medical Sciences,
*Laboratory of Biomedicine, Graduate School of Medical Science, Kyushu University, **Division of CID
Science and Technology, Department of Prion Protein Research, Tohoku University Graduate School of
Medicine

ABSTRACT

We attempted to profile the gene expression in mouse organs (brain and spleen), in which abnormal prion
protein (PrPS°) were detected, at initial stage of experimental prion infection, to obtain evidence in the
molecutar level for the study of the mechanisms in prion infection and the development. of early diagnosis.
The gene expression profile varied in corder of spleen, brain showing similarity between them. The study
revealed 201 genes with altered mRNA level in spleen, however, less than 3% of them encode the molecules
found in inflammatory reaction or immune response. We also analyzed the genes with altered expression
patterns in the PrP% persistently infected neuroblastoma cell line after treatment with Congo red, to
investigate molecules playing important role in isoform conversion of PrP® and its inhibition. The gene
expression profile indicated 96 genes whose expression altered conspicuously., These genes seldom encode

proteins involved in inflammatory reaction, immune response, or activation of astrocyte and microglia,
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however, merely 6 of them was found in the above-mentioned 201 genes suggesting the different point of
action in isoform conversion of PrP® and its inhibition.
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Prusiner S.B.: Scrapie-infected murine neuroblastoma cells produce protease-resistant prion proteins. J Virol.
62:1558-1564, 1988
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Test/Control

-4.16

JEREE10 30
3 K

proline dehydrogenase (oxidase) 2

RIKEN ¢DNA weakly similar to CDA0O4, Snf7 domain, unknown function

kinesin family member 20A, intracellular protein transport, ubiquitin-dependent protein degradation
calreticulin, ER, Cheperone (calnexin/ caireticulin) , calcium binding, calcium storage

solute carrier family 2 (facilitated glucose transporter), member 2

RIKEN ¢DNA, DnaJ(Hsp40) homolog, Chaperone Dnal C-terminal, central domain, N-terminal
calcium binding protein 39,

whn-dependent transcript 3, integral membrane protein

ribosomal protein §3, nucleic acid binding, structural constituent of ribosome

ras homolog gene family member U, GTP binding, RHO small monomeric GTPase

transcription factor A mitochondrial, DNA binding, transeription factor

lambda

RIKEN cDNA, Ca/calmodulin-dependent protein kinase phophatase homolog

UDP-GalNAc transferase

ribosomal protein S29

ribosomal protein 529

ribosomal protein $29

protein phosphatase 1, regulatory (inhibitor) subunit 12A, myosin phosphatase, target subunit 1
ribosomal protein 529

vanin I, Nitrilase/cyanide hydratase and apolipoprotein N-acyltransferase domain

zine finger, DHHC domain containing 5, integral memebrane protein, hypothetical protein

RIKEN ¢DNA, hypothetical RING finger domain, C3HC4 structure containing protein, zinc finger
RIKEN cDNA hypothetical protein, ubiquitin C-terminal hydrolase, cysteine-type peptidase,

muted, hypothetical protein, protein binding, pigmentation, vesicle-mediated transport

ribosomal protein S18,

lambda

lambda

RIKEN ¢DNA weakly similar to TRG protein, ATP-binding, (RNA ligase, amino acid activation
RIKEN ¢DNA, unknown EST, Vitamin K-dependent carboxylation/gamima-carboxy glutamic region,
RIKEN ¢DNA, unknown EST,

solute carrier family 6 (neurotransmitter transportet, glycine), member 9

regulator of G-protein signaling 12, GTPase activator, receptor signaling protein, signal transducer
homeo box B3, DNA-binding, transcription factor, histogenesis and organogenesis, pattern specification
ribosomal protein S18

RIKEN ¢DNA, Putative protein C210RF62 homolog, integral memebrane protein, SH3 domain
RIKEN ¢DNA, similar to Copine-like protein KIAA1599, protein serine/threonine kinase, cell adhesion
molecule, calcium-dependent phospholipid binding, transporter, vesicle-mediated transport

solute carrier family 25 (mitochondrial deoxynucleotide carrier), member 19, ligand binding or carrier

1. Ffg (10 B) RO (30 B) TH@E L TREAIE(LTIERT

F 1. PrP* OBERT CRIBFIZ L HEEFICEHETS
BEFLEOLTIY—HHE

b

Membrane, Plasma membrane
Raft

Chaperon activity

HSP

Golgi apparatus

Lipid binding, metabolism
Proteolysis

Cell adhesion

Matrix

Complement

Cytokine

Cell growth and maintenance
Signal transduction

Cell communication
Metabolism

Cytoskeleton
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F#2 BEERERNSN2aO(REEOToT7rA Y 7 TCEELEBEF

Ran binding protein 17; ranbp17 {(G-protein coupled receptor protein signaling pathway,
protein transporter activity, RAN protein binding)

Muts homolog 5 (e. coli)(meiotic reciprocal recombination or mismatch repair)

c¢DNA clone homolog to etaal 6 protein (FAD-containing monooxygenase)

Protocadherin 8 :

Homolog to hypothetical 55.4 kda protein (PRP31 pre-mRNA processing factor 31 homolog)
Actin related protein 2/3 complex, subunit 1a (41 kda); arpcla
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SR UERERT) & Y EENOEROBIL, MohOST 3 vy R0 VS TORSSTRIRE D,

HEEE S TOMIITL Y, WA IZIEHI foding SN TEDHEL, EN% unfold THIERLET L
¥ 0 FRGFEEE L, “Unfoldin” & i % L7z, RBEMT Unfoldin A7) 4+ Y EHE. 7304 FBR
7T F(1-42), cesynuclein B EDR— ¥ 3 — viEEZ S OBEBAE T unfold TED0EL, M 7Y VESE
YPRGET v A RICE DBE LER, ATP FETICB VT Unfoldin 12 25 EE O EKIEE T unfold
L. M) TFL vBEREEHITLENTE,

The unfolding and proteolysis of a cellular prion protein in its metabolic pathway
Kiyotoshi KANEKO, Yuji SAKASEGAWA, and Naomi 8. HACHIYA*

Department of Cortical Function Disorders, National Institute of Neuroscience,
National Center of Neurology and Psychiatry, Kodaira, Tokyo 187-8502 Japan. *CREST-JST

ABSTRACT _
‘We identified an ATP-dependent chaperone isolated from Saccharomyces cerevisiae denoted “Unfoldin”. This protein is
an oligomeric form of actin-interacting protein 2 (Aip2p) /D-lactate dehydrogenase protein 2 (Dld2p) . Oligomeric
Aip2p/D1d2p exhibits the unigue grapple-like structure with an ATP-dependent opening , which is required for the
F-actin conformation modifying activity in vitro and in vive . In the presence of 1 mM ATP or AMP-PNP,
oligomeric Aip2p/D1d2p bound to all substrates so far examined, and modified the conformation of actin, DNase I,
the mature form of invertase, prepro-alpha-factor {(ppeF), pro-alpha-factor (procF), and mitochondrial superoxide
dismutase {SOD), as determined by the trypsin susceptibility assay. Of note, the activity could modify even the
conformation of pathogenic highly aggregated polypeptides, such as recombinant prion protein (PrP) in B-sheet
form, o-synuclein, and amyloid B {1-42) in the presence of ATP. The in wivo protein conformation modifying
activity, however, depends on the growth stage; the most significant substrate modification activity was observed in
yeast cells at the log phase, suggesting the presence of a cofactor/s in yeast cells, where F-actin is supposed to be a
major target in vivo. These data further support our previous notion that the oligomeric Aip2p/Dld2p may belong
to an unusual class of molecular chaperone , which can target both properly-folded and misfolded proteins in an

ATP-dependent manner i vitro.
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Estimation for a novel knock-in mouse as rapid and sensitive bioassay system for human-prions (3)
- transmission studies with sporadic CID type 2 VV -

Shirou MOHRI !, Tetsuyuki KITAMOTO ?, Ichiro MIYOSHI ® and Yuichi MATSUURA !

1 Laboratory of Biomedicine, Graduate School of Medical Sciences, Kyushu University
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3 Center for Experimental Animal Science, Nagoya City University Graduate School of Medical Sciences

ABSTRACT

Our knock-in mice with human/mouse chimeric transgene (Ki-ChM) have provided a new detection system for
infectivity to human prion that accumulation 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 transmit to chimeric mice and detect abnormal prion
protein after intraperitoneal or intracerebral inoculation with sporadic Creutzfeldt-Jakob disease (sCID) type 1
possessing codon 129 methionine homozygosity (MM1). However, any transmission to chimeric mice has not
succeeded and any accumulation of abnormal prion protein has not been able to be detected after inoculation with type
2 possessing cedon 129 valine homozygosity (VV2). To detect infectivity of sCID-VV2, another knock-in mice
expressing full length human prion gene (Ki-Hul29V) were employed in transmission, As a result of inocufation into
peritoneal cavity or brain, it came to be able to detect the abnormal prion protein at FDCs or in the brain of Ki-Hul29V
mice with certain clinical signs, which had not been observed in Ki-ChM mice. Additionally, some features of sCID-
VV2 were conserved in the transmitted mice.
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