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To reveal the host defense mechanism against prion diseases, host factors induced by the
administration of a long—acting prophylactic compound were analyzed, using the technology
of genomics and proteomics. Consequently, several specifically induced cytokines or
chemokines were identified. Following the evaluation of their therapeutic or prophylactic
effects in prion—infected cells or animals, new therapeutic targets related to such
immunological factors were selected. Besides, by the analysis of animal strain difference
in the compound activity, involvement of thymus cells in the prophylactic effects was

suggested.
AR TE B
(BHHHAL - )
B E RS & &
201 04FEE 5, 100, 000 1, 530, 000 6, 630, 000
201 14%E 4, 500, 000 1, 350, 000 5, 850, 000
201 24%E 4, 700, 000 1, 410, 000 6, 110, 000
R
ERE
woEr 14, 300, 000 4, 290, 000 18, 590, 000

WF9e/r B R R
FAFE DL F - fE - WRBRERIREE S - #hENFL
F—U— N MRRRE SR

1. BFZEBHAA 4 MO 5
b N U RO 80% 1%, TR SR K
DR E TRV (B 7 aa Y 7

/L bk XaTRFCID) THY . WIEM~F
FEHCHICRET S, —FH, AR CID, &
JFMET Y 4 9%, kuru 72 EOBRMET Y 4



JECIE, BRICARRE I RE S NI b
LT, TRIVIED TP A (1/100~
1/1000) THRFVBLE I N TN D, Fo,
] Z;to‘b\’cjté‘fa?F'ﬁ%k?‘oto’Cb\é@#%
B CID ORBIEF ¥ VT —DHFETH D,
RFEIEX ¥ U T —D U >SN R TIx
TVACPHIA L, IIRPIZS 7Y A a3
T D0 THD, ZOXIRERT, SV
FUREIREO L hTHRFEN/EZDZ &%
RELTWD, £, BaMET U A RIC
WTIiE, Al—OBIETEARTH, FIERL
RIERIZIINT == g 0N, Z0HS
BB TERNBEREZE T EEENR
2% D& <1E EERLHAHER D 7)o Bk
FlE BA (RER) Tl an s,
— 5, L TIX T U A4 D protein
misfolding cyclic amplification (PMCA) &
FEEN D HIECTHRBE AR CE 5 2 & n
BACHRESND LD
BfEfR b Ay M2 E Y 71X, TV A OfF
TED 72 < T h B 72 B R D #ERE 2> > PMCA
TV AU RREBRENT de novo \ZFEAE S L
% Z & ERTHE THD (Proc Natl Acad Sci
USA. 104(23) :9741-9746, 2007; PLoS Pathog
5:1000421, 2009), Z D Z &%, FEA T
TV F N EFH RAFE L, @ R EE
THLT VAR TORETEESTY
HT EEREBELTWND,
DI, TV A IRITEGED D FEIR E TOW
PRI DS EAE D B IR DT D IR FE MR
BTHY, FOAHN=ALNTEST-LSAHT
o0, BHMOEBRBIMTITT Y A 08
FEOMNH ST\ D, B IEER CIIREENIC
JEGH B AT 5 & R L O I T
m VMBS B S DA, BB ORI &
& b (MU Hh oD SRR T A VR R SR LA RIS
FT—HIKTT 5, EHICULIEL < HEM
WD & N ORI B LT

mote, TAIRHFT,

DT ERDLIPr>TND,

UboZ &nn, REHLOERNIZIZT Y A
O HEFE & B 2 FIE & B < R B I B o
LB M o> TRV | T OBGEEREIX
il & DS R S DR A % THRIF %
BfiLT\d & TREND,

2. HEOBK
BT, FeHzEE 1T o — R 3E KL A Y

(CE)&27 U A EYEMMDO T, IEIENG
D WEFRIRAIC BB B, F 7213k 0 CiE A
B35 L. BINARRIERIENEN 5D
Tl EFERLE, CEIFAERREEDE L L
THEID AL, A DRRIZAR R MR & L
L CRZ B D B FAETE O 6D Tk 72 57 B
TEDLILTWDILEHTHY . BEDRID
TRABIML TRY . —HIEHE» b RIN S
NTWD, R, BEEHIZCE AR TICH
B GFAUE, IRIEEREICD D BAENIN X
bhd, 7o, B RZHEHIICEZKTIZ
[5G Ui V%I, 7 U 3 0 & NG S
VGG ThoTh, BIEITBINNTELET D,
AGEIE, CEDOT Y A U RssEmsilic b
DEEDFATRFZERBE L, R OGE LR
BEOGFEEZMWT 2502 AT 2
ENBIITH D, £, ETRFEMO TR
K R0 FEATIRF OB N FHEH 7
IR RE T 2 8 T 2R B SEARE A oy 1 B OO
HERDLDONIRNNE I MEFNDLZ &
HLEMTH S,

3. WDk

WEZEIE, (1) C EREzMEE & C E R M
B E AT, CEHGIZI D RKHEOMNT
FEINLDRFHOEERLFEE, 27V A
VRS A gk E ) & T,
UAIMEER%E2 S S CEFHERNTREORE
fli & [AE, (3) invitro FEERRICEITHCE



REACAEYDRKE L 725,

(1) CEFHERFREDTRR : 73 I BUHHT
R HOMEAT . S I RO KV 72 D,
S FHRBUFHT CTIE, RFICCER G~ T A
0 I AT D L, DNA ~A 727 L
A fEATS> SELDI 2 FVEfifbT. TOF-MS/MS & H
BN AATV, U TV Z A A RT-PCR 00 =
AL T8y NMEIZTCEH&SIZX Y mRNA
REAEORBN R RICEE T 515 K
THEERE LIz, CERZMEEY L C EFRE=
PEENY) CHE ATV, FEW CEET 515+
K-z H L7z,
FRREROMENT CIE. CE& G~ 7 A0 Mg &
i DS MR DI E O/ END T Y T
FRLDIEMEAL 2 SRR IR LT, &

. HERERNT (VA A/ TEIA
Vo BT - EEEMRE A PUR) O3 BLE
RRIRFH I S R A B L. AE T 2R
FERE LT,

CElZ~7nu 77— %ML THEOFE
AAERZN LT Y A 2 PiTE M 2 5648 L
TWD Z ENRHERINT T2, EME TR
fEHT T, C ERZMEEMY & C E FERSE S
MZBNT, CERGRE LN ZNE
Mg~ 7 v 77— « KA ML SRR A
Je TV 2 /8ERZ B L, LPS 0L 7 F i
WM T CHEETDZIENA v & iR & IR
FETHBERL, CERERHTEHTHKT
ZIT,

(2) 7V A lE RO BRR
LRLOfENT T CE 7 CEREIZ XD 3
BEGT HEERNTFICONT, 7Y A ki
a2 AW Y A BRI HIE R o F
R L7, BRI, FRTFICRLT
SiRNA IZ X DB T/ v 7 XU Rl E
A KD —dtEm BB ER, M EOY -
Frpug - IRAOILEAI OB R LGP ~DIR
INFEBRIZ L0 | RGO 7" ) A HEEE A

WEEZZ T HNEIMERT LI, S5,
D ORTOBIE IOV T AT AR
B EHWIZ oW TIX, in vivo T3HIF
PN AR % fesE L7,

(3) CERBILEMDOTRE
CEREIZXIVFHINDRATF O Tl
KIF-. E7213% DR -7 O3 BRI /EH
TR TALEMD AT ) —=0 T HATU,
CERZMRBETED LR IEDD
B & et L7z,

4. WFFERR

CE®EIZT LV %Rk H 2V IR T
FHEINLHEERFHEERET 5720, DN
AT LA fRET - EPEMTIC X DMk L
UL TOHFIBUFENT, in situ O%REEHHRE
FHIFEAT, & L CRRBRE N C D e S Y
R 24T o 72, TORR, CERGIZLDZE
425 —HEOYA N A 2 - FEDANTH
WY OEBFHERV AL Z LN TEL, &
VIANVTEBIZFDO B, T NMIEALTE D
DIZDONWT Y A G 360 Tl 38
BoHDHWME /) v 7 XU AL BB THE
EEVZATV, 7Y A i R o Rl 2 5 i
L7, BEt L2 CoORFIZBWTHER
MR Z T HDIER -T2,

F7z. CEHRENERMILEREICS 2 5%
BLEZDO~ T ARRAEDHNT ZIT T2, £D
R, SR RO CIE C ERGHE & I
BEHO~ v 7 7y —VRMICHKRT S
KFBEC DWW TG L7228, 77 A 2 YA
FaCEEMM L72BR Y TIEHt 7V A 1EH 2 %
T2 bDIFBEI NIRRT,

—Ji. WU ARME L G R MR EE & OfiR
BTClE, ST AERE G A5 EE Ol & KA T L 7= Bh4
THZFIZCEMRMEMH I ND &9 R
NELNT-, bbb FEEOMMM C
ERRICKESEELZEZTNDLLEERD



Niz, £72, CERHICLVFEINDFFE
DYA FAAL DI EFEDT & LRk
TIRAL TV K F-HE 2 RIS 7 ) F &
AL E AR THME LIZE 25, EARTH
BIEMN R A R LT Y & G & R4
TOVA MIA L EFHAL LI, EHIT, 20
YA NI A AT BT D IRIERAR I 43 1 & 1R
# L. TOENSTIIxT 21Ky b E W%
EARTEEG U CREHE 217V, 2R ITARD THy
WHLODCEMED —#ENRETHZ L&
BBz LT,

5. FeREimLE
(WFFRAREE . WFFE 38 M OV AR SE 3 1
ERN )

CHesEam ) (B8 1)

1) Honda H, Sasaki K, Minaki H, Masui K,
Suzuki SO, Doh-ura K, Iwaki T
Protease-resistant PrP and PrP
oligomers in the brain in human prion

intraventricular

diseases after

pentosan polysulfate infusion.
Neuropathology. it 2012 ; 32:124-
132. doi: 10.1111/j.1440-1789.2011. 01
245, x.

2) Unno M, Shinohara M, Takayama K, Tanaka
H, Teruya K, Doh-ura K, Sakai R, Sasaki
M, Ikeda—Saito M. Binding and

selectivity of the marine toxin
neodysiherbaine A and its synthetic
analogues to GluKl and GluK2 kainate
receptors. J Mol Biol. Z&FHiAH 2011 ;
413(3) : 667-683. doi: 10.1016/j. jmb.
2011. 08. 043.

3) Nguyen T, Sakasegawa Y, Doh-ura K, Go
ML. Anti—prion activities and

drug-like potential of functionalized

quinacrine analogs with basic phenyl

residues at the 9—amino position. FEur
J Med Chem. HEFHiH 2011 ;46(7):2917-
2929. doi: 10.1016/j. ejmech. 2011. 04.
016.

4) Hamanaka T, Sakasegawa Y, Ohmoto A,
Kimura T, Ando T, Doh—ura K. Anti—prion
activity of protein—bound

polysaccharide K in prion—infected
cells and animals. Biochem Biophys Res
Commun. A#HEAH 2011 ;405(2) :285-290.
doi: 10.1016/j. bbrec. 2011.01. 030.

5) Teruya K, Nishizawa K, Doh—ura K.

Semisynthesis of a protein with

cholesterol at the C—terminal,
targeted to the cell membrane of live
cells. Protein J. H#iA 2010 ;29(7):
493-500. doi: 10.1007/s10930-010-92
78-9.

6) Okamura N, Shiga Y, Furumoto S, Tashiro
M, Tsuboi Y, Furukawa K, Yanai K, Iwata
R, Arai H, Kudo Y, Itoyama Y, Doh-ura
K. In vivo detection of prion amyloid
plaques using [(11)C]BF-227 PET. Eur J
Nucl Med Mol Imaging. A 2010 ; 37
(5) :934-941. doi: 10.1007/s00259-009
-1314-7.

) WEEUI M, O e, [RREMES: F-
DY LRI O FOFT A -] BRRR
VAol LiaE T 4
5% Creutzfeldt—Jakob )i & I SEBEFS.
H AR A5 2011569:411-414.

8) W A8, RA MITE, AL vk 7
U A RO NDIRRET T A
WOy R IR R o B .
NEUROINFECTION #7ifE 2011;16:79-86.

ryk) Gr1 9
1) Sakasegawa Y, Doh—ura K. Extracellular

heat shock protein 90 enhances PrPres


http://www.ncbi.nlm.nih.gov/pubmed?term=Unno%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21893069
http://www.ncbi.nlm.nih.gov/pubmed?term=Shinohara%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21893069
http://www.ncbi.nlm.nih.gov/pubmed?term=Takayama%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21893069
http://www.ncbi.nlm.nih.gov/pubmed?term=Tanaka%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21893069
http://www.ncbi.nlm.nih.gov/pubmed?term=Tanaka%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21893069
http://www.ncbi.nlm.nih.gov/pubmed?term=Teruya%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21893069
http://www.ncbi.nlm.nih.gov/pubmed?term=Doh-ura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21893069
http://www.ncbi.nlm.nih.gov/pubmed?term=Sakai%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21893069
http://www.ncbi.nlm.nih.gov/pubmed?term=Sasaki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21893069
http://www.ncbi.nlm.nih.gov/pubmed?term=Sasaki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21893069
http://www.ncbi.nlm.nih.gov/pubmed?term=Ikeda-Saito%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21893069
http://www.ncbi.nlm.nih.gov/pubmed/21893069
http://www.ncbi.nlm.nih.gov/pubmed?term=Hamanaka%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21219866
http://www.ncbi.nlm.nih.gov/pubmed?term=Sakasegawa%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21219866
http://www.ncbi.nlm.nih.gov/pubmed?term=Ohmoto%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21219866
http://www.ncbi.nlm.nih.gov/pubmed?term=Kimura%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21219866
http://www.ncbi.nlm.nih.gov/pubmed?term=Ando%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21219866
http://www.ncbi.nlm.nih.gov/pubmed?term=Doh-ura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21219866
http://www.ncbi.nlm.nih.gov/pubmed/21219866
http://www.ncbi.nlm.nih.gov/pubmed/21219866
http://www.ncbi.nlm.nih.gov/pubmed/20814724
http://www.ncbi.nlm.nih.gov/pubmed/20016895
http://www.ncbi.nlm.nih.gov/pubmed/20016895
http://search.jamas.or.jp/api/opensearch?q=%5b%8Bt%90%A3%90%EC%97T%93%F1%5d/AU
http://search.jamas.or.jp/api/opensearch?q=%5b%93%B0%89Y%8D%8E%94%FC%5d/AU
http://search.jamas.or.jp/index.php
http://search.jamas.or.jp/api/opensearch?q=%5b%8Bt%90%A3%90%EC%97T%93%F1%5d/AU
http://search.jamas.or.jp/api/opensearch?q=%5b%96%D8%91%BA%95%FC%8A%B0%5d/AU
http://search.jamas.or.jp/api/opensearch?q=%5b%93%B0%89Y%8D%8E%94%FC%5d/AU
http://search.jamas.or.jp/index.php

4)

5)

6)

7)

production in prion—infected
neuroblastoma N2a cells. Asian Pacific
Prion Symposium 2012 , Yokohama, July
29-30, 2012

Kurahashi H, Doh—ura K. Applicational
research from yeast prion to mammalian
prion with Gpgl and Rngl A100 that
inhibitpropagation of yeast prion.
Asian Pacific Prion Symposium 2012,
Yokohama, July29-30, 2012

Hamanaka T, Doh-ura K. Melanin-like
substances extracted from insect
cuticle reduce the PrPres levels in
prion—infected cells. Asian Pacific

Prion  Symposium 2012, Yokohama,
July29-30, 2012
Sakai E, Doh—ura K. Glycerol enhances

the protease-resistance prion protein

production in prion—infected
neuroblastoma cells.Asian Pacific
Prion  Symposium 2012, Yokohama,

July29-30, 2012
Sakasegawa Y, Goto Y, Hachiya N, Kaneko
K, Doh-ura K.
inhibition by  GPI

Dominant negative
anchor—less
recombinant prion proteins is observed
in persistently prion infected N2a
cells in a culture medium—dependent
manner. Prion2012, Amsterdam
(Netherlands), May09-12, 2012

Kimura T, Doh—ura K. Secretin receptor

is involved in the abnormal PrP levels

in prion—infected cells. Asian Pacific

Prion Symposium 2011, Karuizawa,
Julyl0-11, 2011

Hamanaka T, Doh—ura K.
Structure—activity analysis of

anti—prion isoprenoid compounds. Asian

Pacific Prion Symposium 2011,
Karuizawa, Julyl0-11, 2011

8) Sakasegawa Y, Nishizawa K, Oguma A,
Doh—ura K. Acidic CC Chemokines are

RML-Prion—Infected

Prion2011,

Montreal (Canada), Mayl16-19, 2011

9) Hamanaka T,

Upregulated in
Neuroblastoma N2a Cells.

Sakasegawa Y, Kimura T,
Doh—ura K, Ando T, Ohmoto A. Anti—prion
activity of protein—bound
in prion—infected
Prion2011,

Montreal (Canada), Mayl16-19, 2011

polysaccharide K
cells and animals.
10) Sakasegawa Y, Nakabayashi S, Nishizawa

K, Oguma A, Doh—ura K. CC chemokines are
prion—infected

upregulated in

neuroblastoma cells. Asia—Oceania

Symposium on Prion Diseases, Sapporo,
July 24-25, 2010

11)Kimura T, Nishizawa K, Doh-ura K.

Search for endogenous factors involved

in the abnormal PrP formation in

prion—infected cells. Asia—Oceania

Symposium on Prion Diseases, Sapporo,
July 24-25, 2010
12)Teruya K, Doh-ura K. A thioflavin
derivative facilitates cross—linking
of abnormal PrP but not normal PrP.
Asia—Oceania  Symposium on Prion
Diseases, Sapporo, July 24-25, 2010
13)Hamanaka T, Sakasegawa Y, Oguma A,

Nishizawa K, Doh-ura K. Anti-prion
activities of PSK in vitro and in vivo
—further evaluation of its function-.
Asia—Oceania  Symposium on Prion
Diseases, Sapporo, July 24-25, 2010
14) Bl e, ¥ a3 TIRIREMFZE O BLIR &R

L6 | mEEROZEICED LT



RO EGERE, R, 2012 4F 12 A 2
H

15)PFH g, Bl suk. 7V A IRICHT
DIGFRIEOBISE. 5 53 [\ B AR
k%, BT, 201245 H 25 H

16) Bl w3k, 7V A IR ORATR. H
16 [A] A AR RURGUE P FINE S, WO,
2011 4E 11 A 5 H

17) Bl 3i2e. ¥ 2 7R s IR O AR, 5 5
B BEEROZRMDL 7Y A ROl
BGEE ZUA U AlE - A 71T
U fiRE, fERE, 20114 10 H 23 A

18) W) Al . Bl v 7 EA
EHsp90D U 2> v v v 7Y A UEAE
(2K 2 A MRS MR IR EECu (1) A
F N o TRFICHIEI S 5. 5F533[E]
H ARG 1AW 72 - H83la A AL TR A
Ak, A, 20104612 7TH-10H

19) B9l 6. Y2 TR OSEARMFIE. 5 4 [\
TV F RO RGEE &L EROLR
—BSE-¥Yary- - B 7z H .
Ml —, HAL, 2010 4F 11 A 23 H

(P ZE U PEAE)

OBk Gt 2 )

D&4FR : ar 7 4 A— 3 VIREEMHRY
SR - IH s

MERIF - ALK, GHR N 2t
FEAE - E R
HREE S (R R)
FE4H20H)

R s (B8R H) : REETHS 4981036 =
BAS4EA H 201244 A 27 H
ENS DR EAN

: H:FE2008-512153 (2007

)4 RER T A A B ORI,
BLOBRETE

FEIH - AL vise. MR REN. TR B,
R £—

MERZE - LR, JUNTERT
O - ENRET
S (R R)
HE3A15H)
FEirE T - FRFHE4769925%
HBS4EH B : 20114E7TH1H
EWsA ORI EAN

: ¥rRE2006-071881 (2006

(Z Dfth)

R rS— s

http://www. prion. med. tohoku. ac. jp/prion
.html

6. WF7EHHRK

(1) BT
EH 5% ( DOH-URA KATSUMI )
AL RS - RPBRERFTER - Bz
MrgeE & : 00263012

(2) WF7Eo 38

WHIEHE &

(3) HAE R FEE



