©
2021 2023

DJ-1

Pharmacological study of stress sensor DJ-1 on neurodegenerative disorder
synucleinopathy

Kitamura, Yoshihisa

3,200,000
DJ-1 SH-SY5Y
a_
a - in vitro in vivo
a - in vitro
DJ-1 Compound-23 12 in vivo
7 DJ-1
a_
in vitro in vivo DJ-1 -23
in vitro in vivo

Stress sensor DJ-1-knocked down human SH-SY5Y cells markedly generated
oxidative stress and then neural celldeath. On the other hand, a -synuclein (a -syn) protein is
known to accumulate the aggregated formin the brains of patients with synucleinopathies such as
Parkinson"s disease (PD). In this study, | establish the o -syn-aggregation system in in vitro
SH-SY5Y cells and in vivo mouse model. In brief, a microinjection of preformed fibrils (PFFs) into
the striatum induced intracellular a -syn-aggregation in the mouse cerebral cortex, striatum and
substantia nigra. Subsequently, DJ-1-binding compound-23 was injected for 12-weeks. This results
indicated that the formation of Lewy body-like inclusion in the mouse brain were slightly inhibited,

unfortunately but not significant.

DJ-1 DJ-1 a -



¥ X C—19,. F—19—1, 2—19 (58

1. #FIERIA S D =

(1) FBEESC/S—F% 0 7R & ORRRAE MR R, ARRSAR O LWIIE SRR & L TA
U, JFOSEACEEIN U7 OMBIEIR 2 295, L E—/MEBIEREIE « /S—F 2 Y VIR Tl
-V XTI LA TAINA—RERIIETIXT I8 A1 R BLWRY VEbZ Ui EOEMSX
UONZERMNIZER L, BIEA R LA« MERA R ARSI SRS EBZ LN TH
L, LDLERS, 26 DMMBREMA =X LDOLRIIREHALMZIENTEL T, IHFED
AU DR AR BT 1T B F DO < DA% AL TV D DS AR I RHERIEIZ Ui X 72
W, D7, MRRAMERBOMFEZ M L, FEIRFELZHB T ENNATHD, B
fEA b 2® Y —DI-1 1 TRODAJFEG T & U CTHEES L, FD% 7 RIFERE S—x 2 v
i DOJRREIRF-PARK7 & L CRIE Sz, #FEREF LI E Tlc, BAM (EFE) DI-1 #
VORI RS AR OBIE A R L A oY — & LT RE LR EER 2T 2 &L R
PER—F Y VIRICBW TG FER L7DI1 Z o0 BT F ORI EAET L2 2 R L
TWh,

(2) DI-1 OIERE L LT, BT Nrf2 OERNBITICED D Z & OB MY 7 B OB
432 ERMEEINTWD, EBITEHKIT, 277 )7L b0-v X7 LA OERICDI1
NEETAZEbHEINTWVA,

ZOXHIT, DI IFHBEMRB LI O 7 a2 ) TIZE W THERZEVER B D B &
LT ZEDRBENTWAS, DI-1 NED I D ITHERET 5 DA, ZEMR 4 FHERE 1T 5 s
W7o T, —F  AbAm oA 75 U #HWIEA_A—F v L A7 Y —= 72 L VDI ITH;
A3 21AM (compound-23) R L. ZOHEEM & LTDI-1 OB LIEA Z#EFF - H5i
TAHLORBEEAT AL 2ME L TET, LOLARL, #EMaNIcE T 52DI-1 ek
EYOIEREFFCI 7 v 27 Y 72T 5DI-1 #E&bE&® (compound-23) DIKBE/EA & fi#H C
TR, ZZTC, EREEIL. 2707 U 728 5DI-1 OIERMENTE X O MR
BET KT HDIL B EUDI1 #EELEY (compound-23) DIYEMZH BT 5 72 DS
ZEHE L7,

DJ-1 (CBAF BHF%EIE. i, BFEREET-BUSATHEANMIBOTAL T T& T
5, —J. WMRARFE OIS V—T1E, & 5ICDI-1 OIEMFHE AL TH HC106 IR
L7 2R L TR0, ZOMIMICHEET 210 ka4 (compound-23) DO3EzhA#HE L
T&7z, ZOED, DIl L WVWIHIFF~DEHRE VI B TIEFHEE I NV—TDFET DN, AL
W) T E IR Z AL OB L VD SICBW T, FRAERELZLNY —RFL TS, A
FSEAREIT, DI-1 O 572 HHEERCDI-1 fE A LA OFEM B ER 2 R T2 L) AT
HERETHDHEEZTND,

2. WHEOHB

(1) kA b LAY —DI-1 FHEBEMES—F Y UROREERR L LTHRES T
D BHNIAN—F Y IROIRER E L TCORI AR TW R, MOPIIR{EA ML A8E% b
DI LD, BEA N L RAERINE T DA OMREMREICR L TH, IBFENICRD &
ZTee F7o, DL IZEFEZ RV BEOREICHEDD ZENRBENTND Z END, a-v X
T AT I KRB OZ VT T A RETLZOOEERENE LTHEER LTV,

(2) WFFEREF L. DI-1 OFIFRLAREHETRIL TH HCL06 FEIKITHEAT DILAWE S—F v /L
A7 V== 72X AL TEY, 20lEW (compound-23) (ZHRREHIAELRFEN N B 5
ZEEAMLTER,

AWFFERRE ClXin vitro TOFEMZRMER A 7 = X L OfHT<C. invivo BT 5 V& 7= fidT
(2 &0 Fl 2 ORI T 5 DI-1 f5A{bE% (compound-23) DOFEEEH ZB 520 L
TV, 5T, MFEAREEZDA R LZDI1 #EAba® (compound-23) 73DJ-1 OHifR{L
BB IR ¥ v EOREREZ MRS, Fx OMREMNEEE T VI L CTERIM 2%
HIEX, SNETITONTEMR LT a2l Lz, AIZKIC SN D58 72 5 & BIFF
L. AHFFEiE % 350 L7,



3. Mo Ak

(1) DI-LC L A PERALRERIE DIy 1 A 71 = X LA OfFH ¥ L OSBRI FRE -

DJ-1 % /X7 BITEMEFEE (ROS) ZEEOE L L TlRET DL EVDILTWADNR, flid A
H=ALELT, Nf2 OBNBATICER S PIBLR T (NAFX 7 —E8-1 R VEFF
VEAREERE) ORBREFETILIZELMEEINTWD, LIALANS, TOEAA =X 50T
e TIZ 22, b MRS ESH-SYSY i 2 T IR PR e AT 217 9, %
7. DLy oA EER L, BAEREDIL ) vy 7 X Ul AE L, S 52Dl
e e oF A2 REd 5,

Invivo TIZC57BLI6~ T AZHNWTI X7 LA ) RXF—F L aE{ERL L, DI-1 fEA ey
(compound-23) Z %45 L. JREEEEM), (TENSRE2AIC M9 5,

(2) DI1 1Tk DHEEHZ T ERRERAE O SRB LR

RN BW T2 X F o - Tu T T V=LA R — T =R, A I8
DREENFEET D, DI 34— b7 7P =0k DX RNV EGRICEES T2 Z RN abhn
TEY., ZHC L TDI1 #EAbEY (compound-23) AMEHEIER 29 2 005, AF7EN
FKHEDOBEDFFTRICEBNT, RN ~Da-> X7 LA OEEMRDIL O/ v 7 X T
R 5D &V EMHEE R EZSTEY, DI fEbEmIc L 5DI-1 OBEENRNe X7 LA
v DOEREE BT DT 5,

) T/ mZUTITBITHDIL ITLDEEZ R EEEEEOMRI I L OSKH 7R
/a7 TICFe-v X7 AT IaA KB XXV EEER LIRET DMENTFET
5o WIEDIFRICE D, -2 X7 LA VOEBIIDIL OGN ESNTNDH I EnD, flix
DR X L RTEOREICDIL NG L, v EDI1 e bEmMEETE 5 L T LT,
~ 7 AI a7 THIREEEBV-2 fifaid HWTDI1 OFREZERIL ., Z£HRDI1 %% DOBV-2
FfEIZBIT DA DML R TEOBREET S, 72, D1 fabEMIc L 28RRED
TLEN RSN D 0T 5,

RREE T VENMW) & W TZFEATICBE L€, fFZEER IR BT VYA = —J/ET L~ T AT
BT, B7 IS RIEFICLD2EANHMOEREEMZ DM LT CEXLERBRH LD, 7
WY NA T —IRET MBI DG X RV EERICET MO ) oNvEH LTS, o-
VXTI LA DOEREEEMRARET L, SSICEMTET VIO T O KA D, S5
W, ZENHLOETNVOIERBITHIT) TETH D,

4. WFERE

(1) 7HRFEEME S—F Y SJHPARKT OIER BIsFEEMIL, b LAk —DJ1 #
RIEELTRHLTCWD, D1 %/ v 7 F vy (KD) ¥zt MERIEMACESH-SYSY
FICIXEICREA b L AIZ K DMIBESTFE ST, —H, - X7 LA 3 —F Y
FEILILOHE LT XTI LA ) RTF—IZBNWT, B - WETHZEnMEINL TS Z X
JETHD, AHFFEREICB VO Ca-v X7 LA v OREEZ R T 5T AOER, B 7o
TIVTIEDa-v X7 LA O IABZFHET Hinvitro ERAZHMELLZ, DFV, & b
SNCA EfnT%ZEIIBEZEHL L 7-SH-SY5Y Mtz B L, Zhicx L Co-v X7 LA v
Opreformed fibrils (PFFs) ZALE S22 & T, 77U A U HE & FEEIC, MENICe-v X7 LA
VORBENRELLLBIEREI SN, £, vUAI 7l THIEEBV-2 Milaizx LTix
PFFs ZALE 35 Z LICL VMIBANA~OR DV IALBEZ 52 & 2R LTz,

(2) InvivoBWIEBRIZBNT, VX7 LA ) R_XF =D~ AT VOEMEME 2B LZ, L
DU in vitroEE % & [FFEIZDulbecco's PBS (D-PBS) TIEHL L 72PFFs% ~ 7 A DEMSRIC~
Araq4ry=yvay (EFEAN) LTRER, &G0 CHR) OREIE, BE, KIMKE
U BR{E (S129) p-a-synEfli 2 RO HiL D~ 7 ADEIA1X38%., 31%. 38%72~7-, fibrils/EH!
WHAE 3 2 RR TR O MR ZPFFs DR EM B KL OGBS T2 L WO MERH 72D T,

6.8 mM Na* & AU FeFE % (6.8-Na) . 157 mM Na"& A VUL BeREE# (157-Na) 8L U'D-PBS %
W fibrilsZ2 {EHRL L 72, £ N2 Ofibrilsis L UPFFs2 T4 7 Z B TT v A IC X VB — MM
EDOER A RIE LTz, 157-Nads L UD-PBS TIERL L 7= fibrils 3 K U'PFFs D HUIF 12 35 1) £ a0 il
&N o7z, £ LT, TNENDPFFs%E ~ 7 ADAMREMRICHEEA L, 128E#% (Zp-o-

synS O A AT L7z, 157-NaTYERL L 72PFFs & {EA L=~ 7 A 135018 L OB G L7
ICHER—IED vz,

(3) 157-NaTF#HL L 7= o-syn PFFsZ AR SIRICE R B A Vs a4, 1201 H 18], DI-1
A IbEaY (compound-23) ZEFEHEE G LT~ T AIZRBWT, KIMEE . RRR, BE L e —



/MEfo-synBEE RO EED P SN DB FRD DTz, RSB, A RE2RFNIZE DO
ehote, LnL7edin, DI-1 fEAEEa® (compound-23) X2 X7 LA ) RF—D— NI L
LT, #iffFcE 2,

@) RS 77V T ORI MfERy NV —27 OFBEIZT 7Y 7oDI-1 5T
HZENBHSNE T, BT, MRS AR A OAT B O RS RE I MEK/ERK #%
BT ERHEESNT, EHIC, WnUB AT =V BIaT/ v o2k, BAIO
AN HAEL, MRS Ry N —7 REEERT 22 2R LT,



5 5 0 5

Takata Kazuyuki Kimura Hiroyuki Yanagisawa Daijiro Harada Koki Nishimura Kaneyasu Kitamura 27 (9)

Yoshihisa Shimohama Shun Tooyama lkuo

Nicotinic Acetylcholine Receptors and Microglia as Therapeutic and Imaging Targets in 2022

Alzheimer’ s Disease

Molecules 2780 2780
DOl

10.3390/molecules27092780

Hijioka Masanori lkemoto Yusuke Fukao Kosuke Inoue Takeshi Kobayakawa Tatsuki Nishimura 47 (9)

Kaneyasu Takata Kazuyuki Agata Kiyokazu Kitamura Yoshihisa

MEK/ERK Signaling Regulates Reconstitution of the Dopaminergic Nerve Circuit in the Planarian 2022

Dugesia japonica

Neurochemical Research 2558 2567
DOl

10.1007/s11064-020-03226-5

Inden Masatoshi Takagi Ayaka Kitai Hazuki Ito Taisei Kurita Hisaka Honda Ryo Kamatari 22

Yuji O. Nozaki Sora Wen Xiaopeng Hijioka Masanori Kitamura Yoshihisa Hozumi lIsao

Kaempferol Has Potent Protective and Antifibrillogenic Effects for a -Synuclein Neurotoxicity 2021

In Vitro

International Journal of Molecular Sciences

11484 11484

DOl
10.3390/i jms222111484

Futokoro Risa Hijioka Masanori Arata Moe Kitamura Yoshihisa 12
Lipoxin A4 Receptor Stimulation Attenuates Neuroinflammation in a Mouse Model of Intracerebral 2022
Hemorrhage

Brain Sciences 162 162

DOl
10.3390/brainsci12020162




Fujimaki Ayaka Ohuchi Kazuki  Takizawa Shinnosuke Murakmi Takanori  Kurita Hisaka 13 (D)
Hozumi Isao Wen Xiaopeng Kitamura Yoshihisa Wu zhiliang Maekawa Yoichi  Inden
Masatoshi

The neuroprotective effects of FG-4592, a hypoxia-inducible factor-prolyl hydroxylase 2023

inhibitor, against oxidative stress induced by alpha-synuclein in N2a cells.

Scientific Reports 15629
DOl

10.1038/s41598-023-42903-7

5 0 3

Matsubayashi Koto, Xiaopeng Wen, Hijioka Masanori, Inoue Takeshi, Agata Kiyokazu, Kitamura Yoshihisa

Reconstitutionof dopaminergic nerve circuit in planarian, an invertebrate flatworm

The 21st Takeda Science Foundation Symposium on Bioscence, Osaka, 2023.1

2023

44 ,

2021

71 ,

2021




Iwashita Natsumi, Wen Xiaopeng, Nozaki Sora, Hijioka Masanori, Kitamura Yoshihisa

Galantamine reduced a -synuclein aggregation by inducing autophagy activation of the o 7-nicotinic acetylcholine receptors

19th World Congress of Basic and Clinical Pharmacology, Glasgow

2023

Wen Xiaopeng, Hijioka Masanori, Inoue Takeshi, Agata Kiyokazu, Kitamura Yoshihisa

MEK/ERK signaling promotes the regeneration of dopaminergic never circuit in the planarian, an invertebrate flatworm

19th World Congress of Basic and Clinical Pharmacology, Glasgow

2023

http://www.ritsumei.ac.jp/ph/educators/detail.html/?id=27

http://research-db.ritsumei.ac.jp/Profiles/118/0011784/profile.html







