BXF-109

FIEZMREBEMHEEX (RNTHARBAEEBRE) ARARRBEE
Rk 2 454 A 1 3 HEIE

HBIES - 14301
MRIEE  REAEEFHE
FRZTHERE - 2011~2011
RREE S : 23650182
REEL (FIX) BfattmEMERE0AE CADASIL BEHk iPSHBEETILEMZE ALV
BEEER
MZEERER (FEX) Exploration of treatment of hereditary vascular dementia GADASIL
using patient—derived iPS cells and its model mice
MEAKE FHEE [ESL (IHARA MASAFUMI)
REKRE - EEMER - B
HEEZES - 00372590

WRFERCR OMEEE (Fn30) : Notch3 DZEEIRALANE 72 25 3 440> CADASIL B D b b B2 i #iAE A
faZ= 8 L7=. CADASIL B3 iPS M HFFE U7 AN B - SEfifiia 2 v C, KRB
FEMT 24TV, EFEE N OFFE SN MENE - ML & O ik Z 1Ty, CADASIL DY HEHE
% invitro TIRET L7, S 51, HAFT L7z Notch3 h T AV 2=y /<7 A% HNT,
in vitro MR CHER L 7= KRBV A T /VEMWIZ CHERZ1T 9 Z & C, CADASIL OJFREMEAT 231
N

WFZER R OMEEE (330) : Skin fibroblasts were isolated from three CADASIL patients with
different mutations in Notch 3 gene. Three lines of iPS cells have been established by
using the fibroblasts derived from one patient with CADASIL and endothelial cells and
vascular smooth muscle cells were induced from the iPS cells. Their phenotypes were
compared with those derived from normal controls. Furthermore, Notch 3 transgenic mice
were obtained to investigate the pathogenesis of CADASIL in vivo and to compare the in

vitro and in vivo phenotypes.
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% (FRE 19 4R E RATE SRR A . I T,
MEREDT VY NA < —Jp~D B 5 MR
% & 7 (Bell RD and Zlokovic BV. Acta
Neuropathol 2009), I PEFRENIE~D B>
bLEE->TW5. LaL, MmMAEMEREEZHF
%9 % ETRREL 72 500, F D% MV
PETH 2 B DfEREK & 2 WITH R 0%
HYETHhHD. T, mIME, FERPCIEER
HFERE T2 & OBRDPEHETKE AV, JHHE
AHOREEZREEICL TS, £2 T, #is
PE D b 1. 4 % 55 T d % CADASIL (cerebral
arteriopathy with

autosomal dominant

subcortical infarcts and
leukoencephalopathy) 2/ H & 41 5 .
CADASTL 1%, & i fimiia o4 £ &3
% M AERA & RN AV R 2 R s 9 5 1
EVERAE CH H. T 20~40 fREDHR(
KarEd FER Q20 CE R DR yES
(20%) 2381, 50 fREEH B IXRE THEZESS K
O— i PEM R I 1E (84%) A MV KL,
TIYEDRRIE (31%) (CFE S (Chabriat H,
et al. Lancet 1995). JRELFZHRE &L LT
13, MRT BRI BERA, A T
8 - Notch3 Fifash B A A OEE, M
g > GOM (granular osmiophilic
material) 2 ENFEF LNDH. ZNET,
Notchd EInFZERNFIKEIL T & L THIE
i (Joutel A, et al. Nature 1996), Notch3
S MLE SR SR AR BT 5 % N
B ThDH I ENHBMITENTZN, Notchd 2
B G A RO ZENE, S 6 IR
FEEICEDIHFIIAATHDL. 2070,
CADASIL DJRFEZMIFET 5 Z & T, JFEMEL
EVERAE D REMEI - IGRIERTED B v b
PELID EHIRFEND.

2. WFFEOEBY
RIS TRfNL & 387~ 5 CADASIL iPS f#ilfa

& X OFFEMAENE « Fi iz v
CADASIL DJRfEABEA WAL 2 & [AIIRFIC,
CADASIL EF I/~ 7 2% HAWT, EENORHE
REZE B & ARG 56 M i Sse R A SR 6 R 1R 1T K
DEHIBHRIEO AR 2 RS

3. WD KL
1) CADASIL iPS Mook :
CADASIL FF 7 HERER L 7= iPS #iifd 2 v C
MR O bRE Z R4 2. s AR
AN WNEL & OILFRFFEIZ LV 1PS Hlifd )
B 0D 1 A ST g A ML S 2 OIS PN R A~
DI IEIIREIZ N ST D (Taura D,
et al. Arterioscler Thromb Vasc Biol 2009).
F 72, CADASTL HRF#E 7> HERE L 7= 2 G 3
M2 5 1PS ML & BIERISLT TH 5.
BARB9IZIE, 37, BB AR LY CADASIL
BEOE FERMEF L 2R 5. 20
BRHESEAMZ 100 mm SR THEE L, Th
WL FUANREEGH LI E A D
ik vryRZatrty s LT H
—Slc7al #EAT5H. (L, ZOTa et
I LT =N LTEETHL hay
ANAZEEH LTEEMEANDZ LIXKD 4
DOYIHILIKF (0ct3/4, Sox2, KI1f4, c-Myc)
ZAHESE I EAT S, L hr U A VAR
Yet% 6 0 HIZ, REYHmiE A Miaz SNL 7
4 — A —Hll (mytomicin CALEE L7 D)
Ta—7 4 7 &7 100 mm 538 M HERE
T 5 LK 2 BRI iPS M = v = — 3 R
LT %. ZOiPSHifian=—%2¥ vy 77T
v 7L, FICHHE Lz SNL 7 ¢ — & —Hill
RICHERT 5. EICIEREEE AT, o
MR 2 o 7= b D & B TER LT 1212,
iPSHlE L LCREHT 5.

2) iPS M HFBFE I N IMENEE - LB
FHiE ORERERZAT



M MR OFEIIROMVITS . £,
CADASTL FBF HE iPS Ml 2 /(b5 Hi A& v
TOPY 7 4—X—LT10 HEIKG®RT 5. &
{2 FACS % FAVN T F1k1 B VE-cadherin [at
TRA-60 [&M4:Hifn % ' —7 1 > 2 L, PDGF-BB
UM UTZHEMTREE T 5 2 LI KD o SMA
B5Eh>> calponin BED L& SR AD AR A
FHEI NS, T CADASIL B i ki & g
R DT RE AR I K O — R L R A

IR TR K B A B RRARIT 21T 5 =

L2 XD, CADASIL OyFREMRNT 23 A5, =
v Rk —/L® iPS HifE A b b &7 M
B LB LT, ZDOSLEER R D Dh,
TGF-B ¥ 7 FNDOERFED LN DN, 6
1Z1%, Endothelial Tube Formation Assay %
FHVN T I PN R oD 1 3 T RRRE D 28k %

IS 5.

3) CADASIL 5 /L~ 7 Z1Z54 % 1@ MMM AR E
T AT FEBR

Notch3 T U ATV x=wv I~ A (EHENE
WEFE 7 V—7, Harvard Medical School,
Artavanis-Tsakonas Hi#% 7 /L —7 XL D AF
IR ICHIFEE AV B SN U 7= 18I
AR (Stroke 2004, 2006, 2007, 2010a/b/c)
ZINZ, WE2E, FRENTTENEAT O B AR
FBLERIC L 2 b ORI A L& Bl
T5.

4. BFZERR

Notch3 DOZEBERNL N ER D 3 44 D CADASIL
BEOE FERMESF AR L2 18
FITBWT, ZOBRMESFMIZZ 100 mm K55%
MTHEEL, FRICLyFIANAEERL
M AE AND Z LI~y AT a b
vy LS Z—SlcTal ZEA L. HIZ,
Zoxzabtrbty s LT H—%EN L CTK
Pt sl b A L2 EEH LA A

N5z Eizkv 4 >oPHKF (0ct3/4,
Sox2, K1f4, c-Myc) % #iAfE2FMA0IZE AL
oo Lhe A NVAREG% 6 HEIZ, BYLE
FARHELEMIE 2 SNL 7 ¢ — & —fifln T2 —7
4 7 &N 100 mm B MLICHERE LAY 2
MBICHBE L C& 7 iPSHifio n=—% "y
IT7 7L, FIICHR LI SNL 7 4 — & —
M RS 5. WICHERIEEEAITY, +
Sy IR 7 o 7o b D & SVERERR L T
(2, iPS Mifm e LCHEM L7z, iPS Mo 3
TA BN LT.

CADASIL /B 0 iPS flfam & &N -
B &8 5 2 LN T& 7. CADASIL
BAEH RO iPS MR SFE LM N -
IR A 2 R BURAT 24T o 7. AR D
OEE SN MAENE - SR & o Heik
Z{T\N,  CADASIL OJRFEREF% in vitro T
et L7, 612, F#AF L7z Notchd b
SR = 7w AEHWT, in vitro
D F CTHER L 7= B & £ 7 L8 I CHe
WRBAEATH Z LT, CADASIL DJFHEMT & kA
7-.

-

5. FreRFiRLE

(MERERmSC) (Rl 16 )

(D Thara M, Okamoto Y, Takahashi R.
Greater suitability of the Montreal
Cognitive Assessment against the
Mini-Mental State Examination in the
detection of vascular cognitive
impairment. J Stroke Cerebrovasc Dis
in press

[10.1016/j. jstrokecerebrovasdis. 201
2.01.001 [doi]

@ Kitamura A, Fujita Y, Oishi N, Kalaria
RN, Washida K, Maki T, Okamoto Y, Hase



Y, Yamada M, Takahashi J, Ito H,
Tomimoto H, Fukuyama H, Takahashi R,
Thara M. Selective white matter
abnormalities in a novel rat model of
vascular dementia. Neurobiol Aging
2012 ;33(5):1012. e25-35

[10.1016/j. neurobiolaging. 2011. 10.
033[doi]]

Hase Y, Okamoto Y, Fujita Y, Kitamura
A, Ito H, Maki T, Washida K, Takahashi
R, Thara M. Cilostazol, a
phosphodiesterase inhibitor, prevents
no—reflow and hemorrhage in mice with
focal cerebral ischemia. Exp Neurol
2012;233(1) :523-533.

[10.1016/j. expneurol. 2011. 11. 038 [do
il]

Maesako M, Uemura K, Kubota M, Kuzuya
A, Sasaki K, Asada M, Watanabe K,
Hayashida N, Thara M, Ito H, Kihara T,
Kinoshita A. Environmental enrichment
ameliorated high fat diet—induced A3
deposition and memory deficit in APP
transgenic mice. Neurobiol Aging
2012;33(5) :1011. e11-23
[10.1016/j. neurobiolaging. 2011. 10.

028 [doi]]

Okamoto Y, Yamamoto T, Kalaria RN,
Senzaki H, Maki T, Hase Y, Kitamura A,
Washida K, Yamada M, Ito H, Tomimoto H,
Takahashi R, lhara M. Cerebral
hypoperfusion induces microinfarcts
in cerebral amyloid angiopathy. Acta
Neuropathol 2012;123(3) :381-394.
[10.1007/500401-011-0925-9 [doi]]

®

Matsumura K, Ono M, Kimura H, Ueda M,
Nakamoto Y, Togashi K, Okamoto Y, Thara
M, Takahashi R, Saji H. 18F-labeled
Phenyldiazenyl Benzothiazole for in
vivo Imaging of Neurofibrillary
Tangles in Alzheimer’ s Disease Brains.
ACS Med Chem Lett 2012; 3(1):58-62
DOT: 10.1021/m1200230e

Okamoto Y, Thara M, Urushitani M,
Yamashita H, Kondo T, Tanigaki A, Oono
M, Kawamata J, Ikemoto A, Kawamoto Y,
Takahashi R, Ito H. An autopsy case of
SOD1-related ALS with TDP-43 positive
inclusions. Neurology
2011;77(22) :1993-1995

[10. 1212/WNL. 0b013e31823a0cfc
[doi]]

Thara M, Tomimoto H. Lessons from a
mouse model characterizing features of
vascular cognitive impairment with
white matter changes. J Aging Res
2011;2011: 978761

[10. 4061/2011/978761 [doil]

Ito H, Nakamura M, Komure O, Ayaki T,
Wate R, Maruyama H, Nakamura Y, Fujita
K, Kaneko S, Okamoto Y, Ihara M,
Konishi T, Ogasawara K, Hirano A,
Kusaka H, Kaji R, Takahashi R, Kawakami
H. Clinicopathologic study on an ALS
family with a heterozygous E478G
optineurin mutation. Acta Neuropathol
2011;122(2) :223-229
[10.1007/500401-011-0842~y [doi]]



Maki T, Wakita H, Mase M, Itagaki I,
Saito N, Ono F, Adachi K, Ito H,
Takahashi R, Thara M, Tomimoto H.
Watershed Infarcts in a multiple
microembolic model of monkey
Neurosci Lett 2011;499 (2) :80-83

[10.1016/j. neulet. 2011. 05. 036
[doi]]

@ Okamoto Y, Shirakashi Y, Thara M,
Urushitani M, Oono M, Kawamoto Y,
Yamashita H, Shimohama S, Kato S,
Hirano A, Tomimoto H, Ito H, Takahashi
R. Colocalization of 14-3-3 Proteins
with SOD1 in Lewy Body-Like Hyaline
Inclusions in Familial Amyotrophic
Lateral Sclerosis Cases and the
Animal Model. PLoS ONE
2011;6(5) :e20427

[10. 1371/ journal. pone. 0020427
[doi]]

@@ Maki T, lhara M, Fujita Y, Nambu T,
Harada H, Ito H, Nakao K, Tomimoto H,
Takahashi R. Angiogenic roles of
adrenomedullin through VEGF
induction. Neuroreport
2011;22(9) :442-447 (featured in the
cover article)

[10. 1097 /WNR. 0b013e32834757e4
[doi]]

@ Matsumura K, Ono M, Hayashi S, Kimura
H, Okamoto Y, lhara M, Takahashi R,
Mori H, Saji H. Phenyldiazenyl
benzothiazole derivatives as probes
for in vivo imaging of

neurofibrillary tangles in

005

Alzheimer’ s disease brains. Med Chem
Comm 2011;2(7) :596-600. DOT:
10. 1039/CIMD00034A

Ono M, Hayashi S, Matsumura K, Kimura
H, Okamoto Y, lhara M, Takahashi R,
Mori H, Saji H. Rhodanine and
thiohydantoin derivatives for
detecting tau pathology in
Alzheimer’ s brains. ACS Chem
Neurosci 2011:2  (5):
10. 1021/cn200002t

269-275. DOI:

Coltman R, Spain A, Tsenkina Y, Fowler
JH, Smith J, Scullion G, Allerhand M,
Scott F, Kalaria RN, Thara M, Daumas
S, Deary IJ, Wood E, McCulloch J,
Horsburgh K. Selective white matter
pathology induces a specific
impairment in spatial working memory.
Neurobiol Aging
2011;32(12) :2324. e7-12

[10. 1016/ j. neurobiolaging. 2010. 09.
[doi]]

Maki T, Ihara M, Fujita Y, Nambu T,
Miyashita K, Yamada M, Washida K,
Nishio K, Ito H, Harada H, Yokoi, H,
Arai H, Itoh H, Nakao K, Takahashi R,
Tomimoto H. Angiogenic and
vasoprotective effects of
adrenomedullin on prevention of
cognitive decline after chronic
cerebral hypoperfusion in mice
Stroke, 2011;42(4):1125-1131.

[10. 1161/STROKEAHA. 110. 603399
[doi]]



S =G KLY 6. WFFEHLRK

@D *Masafumi Thara. Animal models for () Wrgefz=s
vascular cognitive impairment due to G [ESE (IHARA MASAFUMI
large vessel disease. Stroke Symposium AR - [EEAFIERF - BhE
in National University of Singapore Wrges 35 - 00372590

(Invited lecture). (Singapore) Oct 31,
2011

@ *Masafumi lhara. Angiogenic and
vasoprotective effects of
adrenomedullin on prevention of
cognitive decline after chronic
cerebral hypoperfusion in mice
Vas—Cog 2011 (Lille, France) Sep 14,
2011

® BEES. 37 IvA ROMmEEEHY
VT 7 AL H300E B AGRAVEFRFEN
5 (HR). 20114E11H12H

@ FBFEES, MAFES, EARZMN, EHFn
K, FHRFEL, EAFM, HERE. KN
HEVEIZ LD B 7 2 v A RoMEKTFNE
I VT T UANEES LS. H30EHA
RHE TS (ROR) . 20114E11
H11H

® HFEES, MAEF, FREL, @R
. £ b YA — LFRHFEMTE MoCA 1
MMSE LV & BB T i MR AR O i
HUECEE A3\, 5 52 [B] H AR E SRS
(A dHE). 201145 A 18 H.

6 Masafumi Thara. Poster review session.
Vas—Cog 2011 (Lille, France) Sep 13
2011




