iPS

PD

PD

PD

PD

PD

iPS

PD




PD 2

PD iPS
PD

PD
(Nature 1998,

Science 2001, Cell 2001, Ann Neurol 2008,
HMG 2013)

(JCB 2010, Nat Comm

2013) PARK1,2,4,6,7,8,9,
GBA
PD iPS
PD
iPS
RNA
26-7 GBA

PD- iPS

27
PD
28
PD
PD
21
PD
130-150 /10 50-59
1.7 /10,000 70-79 :9.3 /10,000
PD
PD iPS



iPS

PD

PD

iPS

iPS

PD PARK1,2,4,6,8,9

PD

iPS

PD4
iPS

PD

iPS

PD

Pl

PD

Annexin V LC3

PD

iPS

PD
PD
VPS35 RAB7L1 DNAJC13

iPS
MPTP

a Syn
a Syn

in vivo



200
28 2,000
iPS
iPS

18 9 1

e BARR H26% H27%E H28% 22 11 1
iPSERET L ~H30%F
mEREETL SREFRE (Crps/casg) | MBS —XMELL)
cugmsyat MU Qg Ra s By ~HsE
mAEHETL o 2L m
PARK12.6.8,9X —BRE | SNES—XAR aBRIY—=2Y ; E 5
BHESL ~[eresmmer i § wang erwamnm k| & g
” =
mapnErL . > 7
ammcavsz-soe MR SRESRERARN  amroy—zuy g 2 I3
mAGEETL & 3 (2]
PamkL26aoxTIR  WERH - A
SPre7S SRBIN=ALDET = 7
WOANIEFI RO5—fFU SFMEFLLLTORE g £
BE[E) 5E 3H m %
BRI A LR 7 )
RELY o = RDAH=KLRY E
WET—5/505 Bl
S0 ‘ S —h-oRE
BEWE | yoTnonm
RERRATHRER), REAT GRER:05)
WEAMIATFI DRI —=2 S RORL. EARFORRHMINE
Bl ER F PSR- ET LB ARAT
o RERRAS EER2) KB )
Taaua || eRcmerlEniae | xexeaarm o SRS
YoIRGR LT eiad EREE ] REBEMPOTIAET A
wHREFADMS N @SSRIDIMME EAN MOM nuEME
(AEFART—ELIH)
BRI AR [ arxzmas BEEXPEERE)

R 4PD GOAR I PSMBIOREL  mil JLRNIEBIS e A s

LLESIEL 23 RoRRE- CAMAM-=Ly | ABBRAAGFIRBLIGNE - XHA-LOWAZI-=S
5 £ BRARMPOET AU (a-onGIA) SEBPSIMTET(IDTL A
S ORI T AR Eout HALL 2

HOTIRETATORBINGE

(Fnasras
) e D.

EERRXF(RFRZ) . NSAPPSTHRA (KR H#.LAAM D)
BN AHERD

PD iPS

PD iPS LRRK2
12020T
PARK8 iPS

AKT/GSK-3f3

Tau



GSK-3p

RiEtEPDE & B EIPSHIFAET )L DB 3L L R4

BEAFEEHIZ RV zin silico D) —=2 12k 5 HPDED B
®in silico R9)—=2%" e

Protein-protein interaction# FL \f=Drug repurposing

OIRMHEH%
In vitro TR 5t

l 5353359y
ISISIsts]
L888838%
(Ststststststs)

LDH assay, MTS assay

Okada Y, Nature 2014

PARKS (LRRK2)

AR

“ i Vo BIEST OROEILT
/\ ﬂRKz

@

[rmemons??] //

PAR K6

A
tauv)'JJﬂﬂ:

=GSK3-BlEXI~L 3
AR ORERE

WEBHZOETLEIFVEYT
RiktE S—Fo Vo RBEDRPSEE
PARKS iPS PS PARKS iPS

iPS
a -syn
flux

o -syn
PD
in silico screening
in

vitro

QrERREMREHF DEFIAEHICEE

l II IIIIMH

a) MPP+ PC12

MPPHLER[C k> TFHFEIh Sprc12fifa D Hifa
HEX YN HEREFRFERLE

PP+
F o, S

/A\\Jlllll.>> q..;

neuronul
cell death
@hﬁ' samplel! j.\
RARGY—=TH T - BHE

(VLT ) kW 5)

gasurrse

Ly REBAEMEATUS

licopyranocoumarin LPC
GLC

glycyrurol



EHETRY ERRDITHETH>I=CED, HE
MoEMERS O BEERERET o

HEHx (205) HE
90%T5/— )L CHl ERS
T/ LT VLIS

BuOH #iti¥ (6.823) —— ot

: e FRA® oL,
i AR ~ete.
| mrsmonzrITI—C Sk =-Be64)
Fr.11-15 (26.5 mg)

FNHBHTLIOINTFTI4—

LH20 (#5/— 1L i)
£r180-200 (2.8 mg)

| @025 74—(40% 7 h=ky L isocratic)

[

Fr.31 (0.8 mg)

Fr.42-43 (0.1 mg)

BEBTOER BEICESFLIEERLE
Glycerurol(GPC)&Licopyranocaumarin (LPC) &R ELT=.

Fr.31
Fr.42-43
(0.1 mg, :cs,, 0.28 yg/ml) (0.8 mg, ICs;; 0.69 pg/ml)

o 0 00
pes
O R ° HO “oH
HO Glyqrur‘ol (GCR) Licopyranocoumarin (LPC)

(2) Wei-Wei #ao et al Fitoterapia, 2012 83(2):422-425 (1) Hatane T ot ol. shom. Pharm. Bul., 1989 87(11):8008-3009

LPC  GLC  ROS
JINK

( )
LPCEGCRDHHERED R DA =X 4

. CHs
/t N

mitochondrial complex T BEE‘ Ve {

\_/ MPP*
I
o —| ROS produchon

p J'NK S
O , K acﬂvaﬂon )
HO - 0 O oH N \'—

GCR | disappearance Ay,.; |

cell death

LPCEGLCIXROSE £ ZFF DS BT ETINKRREE
FNLTIraVFYTEBRLERS S UHIRSEE
&L TLNBEARIEESNT-

b) PINK1
PD
14

PINK1 KO MEFTIXIraVRY 7 EEITIET T

£ 100 100% 100 100
2
< 80 80% 80° 80°
2
T 60 60% 60 60
"
O o 40% 40 40
3
€ 2 20% 20 20
3
3 o 0% o o
Complex | Complex Il Complex Il Complex IV

N855S

DNAJC13 C0S7

DNAJC13 BIZFZERICLZRIEMEPD DR EMRHT

BIERERR. DopaISHE. BISSE. LE—/MABIEDPD| TR
STENEPOD R AN= X LRI~ DRBRAIETES

o ZEHONAICI3RBUEM ., BH dikipsiBAZ ML=
/NAERE R E RO
| ® I RIUA VBRI PR BN DB O
| @ ahUau NI YIRETFAERVNE-RBRKE
} o MRBLUBMETILERAWNCARER ) —=2T

- JSS

DNAJC13

ZEDNAJCIIDFITHBRAREREEZEL.
DRI —LOHMEELEZFETS

’g Wild type N855'5 AIWN1 ADNAJ AIWN1+DNAJ

] . -

@ ¢

3

4 <

c L B
53 %
9= 4 A
<
g 2 Juxtanuclear Diffuse Small puncta Large Small puncta
4z distribution cytoplasmic Nacuole inclusion Nacuole
wow
ow

INABERL 7L AN FOMBAEHEE=4—FSTLT.
DNAJCI3R{ZFREICKIMEME R ZRES

d) HDAC PD

HDAC3
HDAC
HDAC1,2



K560
K560 in vitro in vivo a)PD
MPTP MPTP
LPS

HDAC 1, 2 ¥R 40P B HIK560[LMPTP F I3 L TRE R @<

MPTP

[ HDACIE #1517 5! — £YHDACL BRI ERIE R 7 —=>7 |
(R TRET SHOACERELLMEANALE)

K560 MPTPIREETFIVISHHBHE

None K560

—_——
Piperadine-derived o
moiety —— =t

HDAC1,2 [y re—
HRIES Y

g 60 —_—

z %0 WDMSO  mK560

g “© —_—

g 30

5 20

HEE

f, . mi I )

Eol 0 e 1 2

MPP+ concentration (mM) None, saline K560, saline None, MPTPK560, MPTP

HRESHE2014—183230, B HHERS

PD

349

GFP-LC3

LC3

42

PPN

LEVMRY)—=2T DR

J7IA 74T r—bo73v—L  F— 'J‘/‘/—A

o)

avh0—)L  EyMEEWAMN

FRaEN 1) R RS

b) PD CHCHD2

o’

&% iTo‘ n“vé' ‘

c) a -syn (A30P)

a -syn PET
DAT

PD

] male ) female
&

2012, 2011. 2012.
115 3.25
2014/1/7
sacrifice

2013, 2013. 2013 (3 years 2months old)
429 11.21 121

33T SNCA(A30P)| 2A lnliHd

\ SEETEG NN

Founder WT

F1

Founder 2008 605 2008 604

©—
Ty iaiii 6iiii

2010. 2010, 2011 2011, 2011. 2012. 2012. 2012. 2011. 2011
628 1129 13 13 724 131 131 130 6.27

F

s



D,E
PD iPS

LRRK2
iPS

iPS

iPS

GBA

BBB

a -syn

Vivo
MPTP

PD
a -syn injection

in vivo

DNAJC13
CHCHD2

PD

in vivo

Kiga M, Nakayama A, Shikata Y,
Sasazawa Y, Murakami R, Nakanishi
T, oTashiro E, ocImoto M. SMK-17, a
MEK1/2-specific inhibitor, selectively
induces apoptosis in
B-catenin-mutated tumors. Scientific
Report, in press

Fujimaki T, oSaiki S, Tashiro E,
Yamada D, Kitagawa M, oHattori N,
oImoto M. Identification of
Licopyranocoumarin and Glycyrurol
from Herbal Medicines as
Neuroprotective Compounds for
Parkinson’s Disease. PLoS ONE
2014; 9: 100395

Yoshimaru T, Komatsu M, oTashiro E,
olmoto M, Osada H, Miyoshi Y,
Honda J, Sasa M, Katagiri T.
Xanthohumol suppresses
oestrogen-signaling in breast cancer
through the inhibition of BIG3-PHB2
interactions. Scientific Report 2014;
4: 7355

Magi S, oSaeki Y, Kasamatsu M,
oTashiro E and oImoto M. Chemical
genomic-based pathway analyses for
epidermal growth factor-mediated
signaling in migrating cancer cells.

PLoS One 2014; 9: e96776



10.

Magi S, Takemoto Y, Kobayashi H,
Kasamatsu M, Akita T, Tanaka A,
Takano K, oTashiro E, Igarashi Y,
olmoto M.

5-lipoxygenase and

cysteinyl leukotriene receptor 1

regulate epidermal growth
factor-induced cell migration through
Racl
activation. Cancer Science, 2014; 105:
290-296

Hikishima K, oOkano H. Detection of

in the

Tiaml upregulation and

nigrostriatal pathway loss

Parkinson’s disease model using
diffusion MRI: Preliminary results in
the MPTP-treated

Radiology 2015. In Press

marmoset.

Imaizumi Y, oOkano H. Modeling
human neurological disorders with
induced pluripotent stem cells. J
Neurochem. 2014; 129:388-399

Zhou Z, Kohda K, Ibata K, Kohyama
J, oAkamatsu W, Yuzaki M, Okano
HJ, Sasaki E, oOkano H.
Reprogramming non-human primate
somatic cells into functional neuronal
cells by defined factors. Mol Brain.
2014; 7(1):24

oOkano H and Yamanaka S: iPS Cell
Technologies: Significance and
Applications to CNS Regeneration
and Disease Research. Mol Brain.
2014; 7:22

Shoji Y, Nishio Y, Baba T, Uchiyama
M, Yokoi K, Ishioka T, Hosokai Y,
Hirayama K, Fukuda H, oAoki M,

Hasegawa T, Takeda A, Mori E.,

11.

12.

13.

Neural Substrates of Cognitive
Subtypes in Parkinson's Disease: A
3-Year Longitudinal Study. PLoS One
2014; 9(10), €110547.

Miura E, Hasegawa T, Konno M,
Suzuki M, Sugeno N, Fujikake N,
Geisler S, Tabuchi M, Oshima R,
Kikuchi A, Baba T, Wada K, Nagai Y,
Takeda A, ocAoki M. VPS35
dysfunction 1Impairs lysosomal
and

degradation of a-synuclein

exacerbates neurotoxicity in a
of Parkinson's

Dis. 2014;

Drosophila model
disease.  Neurobiol.
71:1-13.

Sugeno N, Hasegawa T, Tanaka N,
Fukuda M, Wakabayashi K, Oshima
R, Konno M, Miura E, Kikuchi A,
Baba T, Anan T, Nakao M, Geisler S,
oAoki M, Takeda A. Lys-63-linked
Ubiquitination by E3 Ubiquitin
Ligase Nedd4-1 Facilitates
Sequestration of

J Biol.

Endosomal
Internalized a-Synuclein.
Chem. 2014; 289:18137-51.
Funayama M, Ohe K, Amo T, Furuya
N, Yamaguchi J, Saiki S, Li Y, Ogaki
K, Ando M, Yoshino H, Tomiyama H,
Nishioka K, Hasegawa K, Saiki H,
Satake W, Mogushi K, Sasaki R,
Kokubo Y, Kuzuhara S, Toda T,
Mizuno Y, Uchiyama Y, Ohno K,
oHattori N. CHCHD2 mutations in
autosomal dominant  late-onset
Parkinson's disease: a genome-wide
linkage and

sequencing study..



14.

15.

16.

17.

Lancet Neurol 2015; 3:274-282
Amo T, Saiki S, Sawayama T, Sato S,
oHattori N. Detailed analysis of

mitochondrial  respiratory chain
defects caused by loss of PINKI.
Neurosci Lett 2014; 580C:37-40

Fujimaki T, Saiki S, Tashiro E,
Yamada D, Kitagawa M, oHattori N,
Imoto M. Identification of

licopyranocoumarin and glycyrurol

from herbal medicines as
neuroprotective compounds for
Parkinson's disease. PLOS ONE

2014; 9:¢100395
oMochizuki H, Choong CdJ, Yasuda T.
The promises of stem cells: stem cell
therapy for movement disorders.
Parkinsonism Relat Disord. 2014
Suppl 1: S128-131.

Kashihara K, Kondo T, Mizuno Y,
Kikuchi S, Kuno S, Hasegawa K,
Hattori N, Mochizuki H, Mori H,
Murata M, Nomoto M, oTakahashi R,
Takeda A, Tsuboi Y, Ugawa Y,
Yamamoto M, Yokochi F, Yoshii F,
Stebbins GT, Tilley BC, Luo S, Wang
L, LaPelle NR, Goetz CG;
MDS-UPDRS Japanese Validation
Official

Study  Group. Japanese

18.

19.

Version of the Movement Disorder
Society-Unified Parkinson's Disease
Rating Scale: validation against the

original English version. Mov Disord

Clin Pract  (Hoboken). 2014;
1:200-212.
Heckman MG, et al. Genetic

Epidemiology Of Parkinson's Disease
(GEO-PD) The
protective effect of LRRK2 p.R1398H
on risk of Parkinson's disease is
independent of MAPT and SNCA
2014;

Consortium.

variants. Neurobiol

35:266.e5-14.  (

Aging.

Genetic
Epidemiology Of Parkinson's Disease
(GEO-PD) Consortium. )
Shirafuji T, Ueyama T, Yoshino K,
Takahashi H, Adachi N, Ago Y, Koda
K, Nashida T, Hiramatsu N, Matsuda
T, oToda T, Sakai N, Saito N. The
role of Pak-interacting exchange
factor-B phosphorylation at serines
340 and 583 by PKCy in dopamine
release. J Neurosci. 2014;
34:9268-9280.

K560:



