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B Research aim (B#))

The research projects of this laboratory are focused on investigating how chronic
neuroinflammation affects the pathological processes of Alzheimer’s disease (AD) , and
Parkinson’s disease (PD) and related Lewy body diseases (LBD. There are still many unanswered
questions about the interactions of inflammation with degenerating neurons and how this affects
their production, responses to and removal of the insoluble proteins of AD or PD/LBD, namely
aggregated amyloid beta peptide, aggregated/phosphorylated tau and aggregated/phosphorylated
a-synuclein. Different cells are involved in neuroinflammation with the primary one being the
microglia, the brain resident tissue macrophages.With the identification of gene changes associated
with microglia enhancing the risk of AD, neuroinflammation has become a focus for developing
treatment strategies. Microglia can produce large amounts of neurotoxic molecules if activated,
but the question is “Are they actually doing this in the AD brain™? Microglia can also be highly
protective if exposed to different chemicals. A related researchtheme is how and why do the
brains natural defenses against inflammation fail? There are different systems that control the fine
balance of pro- and anti-inflammation to maintain brain homeostasis, but they become defective
with disease and aging.

Specific Projects.

a) Defining the scope of inflammation in human brain tissue. This project has used the microglial
marker P2RY12, a receptor for ADP/ATP, to identify homeostatic (non-activated) microglia that
are doing a maintenance function and identify their association with activated proinflammatory
microglia. As P2RY12 is rapidly downregulated when microglia become activated, the association
of this and other microglia markers will be able to define the areas of inflammation in the human
brain in relation to plaque and tangle pathology (see panel A) . With this information, it will be
possible to develop more refined anti-inflammatory treatments. Related to this has been our
findings that a variant form of the protein CD105 recognized by specific antibodies is a marker for a
specific subset of activated microglia.

b) The neuronal anti-inflammatory ligand CD200. CD200 is a protein on the surface of neurons



with the sole function of deactivating microglia by binding to their CD200 receptor. This
interaction turns off inflammation thus protecting neurons from damage. Loss of this system results
in enhanced tissue damage, and we showed that CD200 becomes deficient with AD and aging,
but not in PD/LBDs. The factors that regulate the expression of CD200 in human neurons are not
understood, and basic studies will identify how to therapeutically enhance this protein expression
and function. The interaction of CD200 with its receptor is mediated by short amino acid
sequence interactions. Enhancing this system therapeutically may be possible with short peptide.

c) Understanding defective lysosomal function/autophagy in AD/PD. A central question for
neurodegenerative disease is - why are insoluble aggregated proteins allowed to accumulate in
the brain? Cells have machinery called lysosomes for handling these unwanted materials. This
question is also important for neuroinflammation - “why do microglia not efficiently remove amyloid
plaques?” We are approaching this by examining the properties of the autophagy and lysosome
master regulator Transcription Factor EB (TFEB) in human AD brains. Activating this factor
increases the removal of AG and a-synuclein, but it is unknown whether there is a deficit of TFEB
in AD brains. Understanding this feature will help in devising therapeutic strategies.

d) Three-dimensional human cell culture models for neuroinflammation. Many of the drugs that
have failed to show effects in treating human AD and PD patients were very effective in rodent
animal models of these diseases. It is generally agreed that validated human cell models of these
diseases are also needed to test agents at some stage. We are developing and validating a novel
3D cell model system for neuroinflammation studies using differentiated cholinergic neuronal-like
cells and microglia-like cells for basic and translational application. The goal is to develop a model
similar to the human brain (panel B) .
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RIS BEHEC 20162018 (8 RF) "BEEETILY Y AR Y SHRED

1,200,000/ (3,600,000M)
RSl BEEHRC 8 20162019 (2 £F) “RIEDH FRAEDERNER"

3,100,000 (3,700,000M)
RPHRE BEHEA: 20162019 (2 : {%) “FHIBMERET 2819 THBORE

7,600,000 (18,700,000M)
RSHiRE BEHEE) 20152016 WER  £F) "7 vBEMRICK BEAM S BEEREZLOREA X—I Y7

AR 1,200,000/ (3,000,000M)
BIRE BFHREB) 1 2015-2017 B AK) "WHNABEEZHIET BRI FILEICE DI ZILYNA X —IK
DEWTERE" 1,100,000M (3,300,000M)
MR E  PkeeasF © 2015-2018 (121 fR) “LELFHVRIEIC K 2 RBOMIR RN &L FEDFIR
EDHEY &R 1,400,000 (3,100,000M)
MZARE B8N 0 2015-2017 (HEEF : 918 —RERAZEICS T DBEEEIIREE & YRR AERFIRH
i 240,000M
Mg BRIEA 1 2015-2017 @& 918) "MAREY Y VI CSIFRHEMDI 1 FIIX - FSARO
= 560,000
BPWRE ZEIFREE) : 2014-2017 (PN ; 218) “TDPA3D D FRIRRECSIICK T B ENAZRAVCHRD F
REBE - ZENEDRRE” 100,000M
RERE B8RO 2015-2017 (&R 218) “EFIL O XEIREESEHOFENTICE D < HREICMT (CMTR
ID) FEIEREREDRERER" 450,000M
RFMRE B8RO 0 2015-2017 @I 918) “UFPILI A AMRZEAWVENA ZF T 4 — RNy J K2 BEIE
fh s L— 2 T DORRAREE 150,000M

B. AMED - ZDfthDRNER

(1)

@)

14

[ERPR & BRI TR DR (C K DHE@ - MIRARBDOTIR (RMER) | “HICMERBFZNT 30 FEFRNE LTIV
YNA X —RDFHIERUADSENNZ 2016-2020 (T4 ;| AK) 16,923,077H
SHMREMYE "BIEZENE UL ANILOBCEERBOREET" 2016-2017 7 %K) 9,000,000M



ﬁﬁ%%ﬂ%%ﬁ(zowéﬁ)

20176 EENE  (108) BEREOY
A. BIFEHRE CEHFE) AMED - ZOMORKEE
() RPHEE HEWRE : 2017-2020 (ELARR) 7 vREMREGECEDABAUIR— AB T4 TUIL, UV

(LY D EBDEIEFT 4,300,000 (13,400,000M)
Q) BEMERE BEIEE): 2014-2017 (RS KK “TOP4300FPURRECIICH T 2 REAGTZRVICHRD Fi5
BB - SPRNADRF" 3,140,000/ (14,620,000M)

(3) RFMiRE BRMRO : 2015-2017 M RR) “XTF R TO-TICLEDFENNDABIDORE: B HREE
600,000M (3,700,000M)
(4) BIPMRE BRMKC :2015-2017 @O KFK) “HREREZHOIHDMREIRARHEDFHF"
700,000H (3,700,000M)
(5) BIZFARE BEHAZEC 0 2015-2017 (Bellier ; ) “Therapeutic potential of the metabolic relationship

between the product of two genetic markers for pain (gch 1 and mthfr)” 1,000,000M (3,500,000MA)
(6) BZFMFE BEIARC : 2017-2019 G AR “SEECTRHELLORS 7l - 5HHY AT AICKD@ERO
B4 7 HET IS DV T DR 2,000,000/ (3,600,000M)
(7) BZEMRE BEHRO :2017-2019 @R KFK) “PILYNAX—ROKRIBERKEZRIAT 3O DOHEHIMRI
FRAT” 1,900,000M (3,600,000M)
(8) BIRMARE EBWHFRO : 2017-2019 (7 ; KFK) “TDP-43HEEMRNAL ZDOEIEREY Z 28T U IMFEMHALSD
RIEN OREIER 700,000M (3,700,000M)

(9) BIFWRE B8RO 55 2016-2019 (12 {K) RO FEAOERNIEZ" 500,000/ (3,700,000M)
(o) BFWRE BFHFRA :2016-2019 (2 RK) “TETBUERTE T SEIHID FHABDER"

4,800,000 (18,700,000M3)
() BZARE BFHRE) :2017-2019 (B KK) “FRWD FILEIONECH S RRE A7 ILY/N\A X —HKD

—RERERIEFDD” 1,100,000M (3,300,000M)
12 BPAHRE HHHEASF: 2015-2018 (12 AK) “ELCFHERFIC K S RBOMI EHGR1EG T EEDFEIRHHE
O AVRTR i 1,400,000M (3,100,000M)
13 BERE BHBAREA 1 2015-2017 @& 918) "MAREY YV ILCSIFIHEMDI A FZTX - hSARO
I 610,000
(4 BRARE BEIARKE) : 2014-2017 (FR 218) “TDPA3IDDFRRREIIICK I 2 RENAEZRAWVICHFRD F
1RO - SPRMADRF” 100,000M

(5 RS BEBAEE) 552 2017-2020 (12 £918) "BMEE(C LSBT EOBREIER 2,400,000
(9 FIPHiRE ERIFEO: 20152017 &I 918) “UFPILI A AMRZBAWVENAZ T 4 — RNy T (K2 BERIE
Bh L — 2 T DMRIREE 100,000/

B. AMED - ZDfthDRNER

(1) [ERREERMEOEERL(CKDIEM - MRABOTMR (RMER) ] “HICMEARFEZNT 20 FEFRNE LTIV
Y INA R RO TRANEEOEDEIINIME” 2016-2020 (F@H ; AK) 14,384,616
2) IHRAEEMERERICH T 2ERNBEERERKSESORMACICET B EBARZEET Y —IRRAR RTv
70) "B AIFREBLEDRIRY > /YO BICH T 2 B EMHRRNTIA DR AL IC @I AR RITZT"2017-2019

(RS KK) 21,300,001H

(3) =HMFEMPE BIEZENE UIcHlL NILOBSEEMBOMEER” 2016-2017 & %K) 9,000,000MH
(4) HEEUMRBEBOHET DT S L (Y—XA) "9IDZFNE UIRAEEEEDRF 2017 WIR ; XK)

2,346,000
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20165 4H1H
WRERAREI—PRI—FLELE (BVI—K EUEBEX),

20165F4H1H
WRERIAR OV T b ERI— b ULFE U

2016 4H1H
NBELBENDREBRZ D A VAR &K W 5 FAHRRIBREPI ICEE L& U,

201654 H16H
F21OD FHRMZMA I BRI VRIDL (51 ORERAR Y —ERY VIRID L) ZRELE UL

RGOKRF BHZEROKRE Friedland##E D#=E
20165 4 H25H
AEHYEGRZMR LY I—EHET. REEXERIDEGCTIEETIVAZIAFILOMERICHIIL. ERPMES
Scientific ReportsIcFE&R UE U,
Seita Y, Tsukiyama T, Iwatani C, Tsuchiya H, Matsushita J, Azami T, Okahara J, Nakamura S, Hayashi Y, Hitoshi
S, Itoh Y, Imamura T, Nishimura M, Tooyama |, Miyoshi H, Saitou M, Ogasawara K, Sasaki E, Ema M: Generation
of transgenic cynomolgus monkeys that express green fluorescent protein throughout the whole body. Sci Rep.
2016 (in press) Apr 25;6:24868. doi: 10.1038/srep24868.

20165 4 H27H

H1O0bOTNEZ S —ZFELR U

B SRAERIERPE. RHISRAME L2 S NI & T DMLE
BB EIRCER (REEMAZHMENR FFEEH5EE)
ZIE R38R —RHRE42E

201645 H28H

BAAD-VBMEz=F—7ZRifELF Uiz,

BB VBMOEARER & spmZ AV VBMODREES

B & HHREEE (REEMAZHRERIR Y 9 —#8R)
SHE  FN138 2568 (REHREED. wERORAREGE)

201656 H15H

%1 OEeRERARE VI -t —ZERELE U

B 8 Deep LearninglC & 27 LY INA X —RDY ./ LT

B &I EE TEL GIEXT oA AHNVOEES S LRITEFY #0R)
SE  FN168 F410%
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shE  E2R148 2918

201678 1H
RE BRENHBAMRIT Y MERRRIEEEERR S UTERSNF Ul

2016 7H3H

F20b0ENEZF—ZRELF U,

& SRAECDOABRREMRICDNT
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201658 H 1H
2 ERTEERNREAZREZM AR & 9 FERREPEHMCEELR U

20165 8 H12H

MEERZEMECSITDI b IV RUTP T T UFVOKEER - RIEPNEERICEHT 2MRMRZERFEMEEDNeurobiology
of Agings&lcHERULF Lz,

Wang X, Yang H, Yanagisawa D, Bellier JP, Morino K, Zhao S, Liu P, Vigers P, Tooyama I.: Mitochondrial ferritin
affects mitochondria by stabilizing HIF- 1 a in retinal pigment epithelium: implications for the pathophysiology
of age-related macular degeneration. 2016 Aug 12;47:168-179. doi: 10.1016/].neurobiolaging. 2016.07.025.

20165 8 H29H
NU—YFDIT Iy TV CRES B 4B 7 V7 KEENBREZRY VIRY D LT, EIIBEXRBIRNBHHER
AVES Wy

20165 8 H30H
NU—YPDIF STV CRESNICE 1407 V7 KTENEBRLFRTAFEREDLNa Wati Duranic Ah', &
FRAY —BZREULFE U

BExX Lina Wati A &EIIEER
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20168 H31H
E3IMDORNEIF—ZmMELI U

B OB SEREDREAGEICOVT
B B PNBLRAREL (85 HEERSBHH)
ZE  2N108 —mRME128

20165F10A 3 H
MORAAIRSANTON, 1588
B (BRZEEERFER)
([CIEHZRN SEFBTOZW
PMESENF U

FURSHOHKRTF ELBXRHER. BHREEL. BHETER

2016108 3H
AV RRITHSOBZEDAL Haidar Syaifullahd A (I LRI = v FMREFHZER) 1. AZEREZHEHN B L
FRU—FT 1 vIFOTSLICAZLE LS.

20165F10A 3 H

ARIEED. BIEBPIREERR (XBHFZE=HUMRE)
EULTEESNE LIS

20165F10A 3 H

E&EBFEDFaidruz Azura Jamc A (BEULIERI= v b fEEZHTSEFEPIS KUBIZMZRERF) MRB LR U

20165F10H11H
TN BRI Z KRR E L T2 [MICMEREFEZN T 20 F 2R E U7 LY N\ A X —RDF B a R AD SR HI ST
. INEIRRREEHEET DTS L @EMN) | (CEIRESNE U,

20165%10H26H
FAQDDOENEZFT—ZRELF U,
B OB SREREOEGEMRICOVNT
BB NEE (KEEREE—H
BIIE - PN —MMRES%




20165 10H28H
F20D FERMEMA LI —ERY VRID L (B20ERERMREY Y —ERY VRID L) ZREELE U,

2016%FE11814
Anarmaa Mendsaikhan™ A (FREZETAEZEFIS K O EBRIHLERZTEF) A SUMSEZEE L TEY JIVERIKED
5FREULE UL

2016512H1H
FIEB TS AN, BIEMFEFIRARREREIE U TEELFE LT,
W7 VA9 b & U TSR E DR MEHETEZIR Z /BN I 21RBZEVEJ,

20165%F12H14H

ES5OBDENEZF—EREELE U,

B O RAESREDOUNEUICDONT

B T REES (BBEERKENBRREVN\EUT—YavEl (EEEETD)
sE FRN8R —mMmR112

2017 1H3H

MR EEHREEFIDOHBEZHIRORF Ulc b MINOBERENTY 7 BVAADZEBWZERX A, Siceitnific ReportssbICB#ES
NFKULI

Shiino A, Chen YW, Tanigaki K, Yamada A, Vigers P, Watanabe T, Tooyama I, Akiguchi I. : Sex-related difference
in human white matter volumes studied: Inspection of the corpus callosum and other white matter by VBM.
SciRep. 2017 Jan 3;7:39818. doi: 10.1038/srep39818.

201718178
O [Rrai) BEEARRRET Y IA TV VRIDL (RR BRERIREY I —DFERREFENPY BNERR
) =L, BREFmMTONE Ul
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2017 2H3H

ShIVRUZIzUFVEN—F VYV VRPUVE—IMFERRIEDRRSY VNI THD a-YRIT UA > EDFEEZERSH
[CUIRRZEFHKLE Ui,

Guan H, Yang H, Yang M, Yanagisawa D, Bellier JP, Mori M, Takahata S, Nonaka T, Zhao S, Tooyama |.
Mitochondrial ferritin protects SH-SY5Y cells against H2O2-induced oxidative stress and modulates a-synuclein
expression.Exp Neurol. 2017 May;291:51-61. doi: 10.1016/].expneurol.2017.02.001

20175 2 H22H

FEoODORNEIF—ZmMELI U

B BB ESRBRDID? ~FRAESENFIA TE HRMEUHE~

B B HEPEE - fEIR (FEEMAEHERR ERV-EARBEEREYY— MEERSEER NSW)
ZE  FN168 —mRME16%

2017 3H1H

KE7 U VFMNILAZHEFDDouglas G. Walkerf@th', #
RERMR Y Y —EREENREPIFERIRE L TEEL
F U,

201738 1H
ERHFRIZ v b - D FRRRELEIC =V EARTRERDTFL . BELUIFEIZ Y b - BEREEHREPICTIARFRHE
B ERASN. BRELFE LI

20173810
ARSI BESN. I U—YTHhSOEBBRE (ERIZE) Nor Faeizah lbrahimEAICEZBEIMRSINE ULz,




20178 3 H28H
MREI-ADOBMASENE1 2208 4FEIF2hs - FEEY Y3 BRRZTVFE U,

20174818

ER29FEEN R I — MU, FLSESH it eEsfZBiEdARESRRGHN RAF AT IRRER OV T My
5, BHEHEEREBD REAFZRZFERAMIRRIN S5 FERREFEFICERE LE Uz, Faidruz Azura JamTh (B
BET4, BEHE RUBXRIE. BIEEHRE FMEEITEERE) LAnarmaa Mendsaikhand A (SUMSE R4,
gEHE EUBFREER. BlfsEHEDouglas G. WalkerfI#i%) H'. AZRELTERCAZUF U,

ey

201748 1H
WRIZ (RS B - SRERITR T Y —EANZER] ReBEHRZARE T 2RPHEMHREBICHN T 2B
BEEREEESEEDORMALICET RN, AMEDOESERZEET Y —XRRMFE (X7 vF0) [CHERENF LT,

2017 487H

R REFBIEORRN S &E Uiz, MRERMREY I —(CHBITFDTH29OFEDOFHRFIRG. BEFARE) 14 (RLE
FKEE) . BBMERO3H (RIIXEBEEZEZR. IIRKSEEZIR. STHEEH) . SFHEW 1 EhERHEEZR).
EFE1 ¢ (BRBERPA) OGFt6H LI

2017 4 H15H
PRI T I —BREDMERITE LT, ZR R
BYEZRZLE Ufc, hEHATETHENVT LS,

20174821

F/EELMERSE (W T 2 EN R ERDEEEEDEAICET MR  EEERZBIET YV —IFERME (RF v 0)
[BEREMEARELEDRRSY > /NI BICH T 2 BCOMEMRIRAADSRALICHEIF AR RIfsR] ((RF - R#RARt
VY —HRARIFERY RSEHER) OFvIF IV URIDALAEREELE U,
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20175 H26H .
RN CRESNIIE1 20849 FA X—IVITERT, WIRAEE
HHIENFEKRZITV. FASMI Young Investigator Travel Award%
ZEULFU

201745 A30H

RUBXEYI—FK - HEN, DEMIVERZEMBREFISSH SIBEFSN. "F-methyl-curcumin-1 (FMeC1, Shiga-Y5)
is a potential diagnostic and therapeutic agent for Alzheimer’s disease” &WSBEZTHRBIEEZTVE UIC, B8
(F. WEBTITON, ERGEMIMBINE Ulc, #&TH. BERMESINE LI

20176 H10H
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20176 A19H

E7OOOENEIF—ZRELFT U

B OB BERED SHERIERBOBNIN ~ARZEDSOIETHE~
B B ENPR (EREALERE R FeRR1T)

ZE FR2R —RME28%

20176 H16H
MEEI-AOEMATE (@RZENEERZHM) Y XERZEE [hEYT | BR2JAPANBARE] (CHRENF LT,
8AERNS., KE7UVFMIUANIVAREMRICEZLUE T,

2017 7H11H
TIVRVIVIRYIKENS, BXFEEAEREDOTYUIL - NSYISAR, ESHEDIHREL., EllnZREELFL
feo 27 AMEL. REEZHOERZHFIZPOICHELE T,




International Symposium

Since 2000, we have held annual international symposia aiming at contributing to the development in
neuroscience research by further international collaborations.

(1) The 21th MNRC international symposium: scheduled on April 11, 2016
Title: "Novel Diagnostic and Therapeutic Approaches to Alzheimer’s Disease: Results from Animal Models
and Prospects for Clinical Applications”
Guest speakers: Dr. Robert P. Friedland (University of Louisville School of Medicine, USA)
Host speakers: Naoko Kameshima (Panasonic Healthcare, and MNRC)

(2) The 22th MNRC international symposium: scheduled on October 28, 2016
Title: "Neurodegenerative Diseases: New Insights of the Pathological Process”
Guest speakers: Dr. Robert P. Friedland (University of Louisville School of Medicine, USA)
Dr. Douglas G. Walker (Arizona State University, USA)
Host speakers: Masaki Mori (MNRC)

N AR S
T Y oier—)
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1) KEBr4dLina Wati DuranicAb'. U= 70T 7SIV F— Ui CRESNIESE 1407 V7 KRN EFE S
TEHFERAI—EZRBELE U (20165£8830H).

2) HERICBEBHEZIEN. #EM CRESNICE 1 2B8ED FA X — IV ITERTHRRZITL. FASMI Young Investigator
Travel AwardZZE L& Uiz (20178 5H8268).
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SHIGA UNIVERSITY OF MEDICAL SCIENCE

HREMRITARA T Y —

MOLECULAR NEUROSCIENCE RESEARCH CENTER

T520-2192 FEEXEMBEHBHET

Seta Tsukinowa-cho, Otsu, Japan, 520-2192
TEL : 077-548-2331 FAX:077-548-2331
http://mnrc.jp/
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