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BBOIIVF—RATYT (R TE) THAHIILEEZHFLTWS,

F- FEEEDO1RCEVWTIXREREEGFEY ILIRAPLT BNV FTRA—HFAHF—ELTELTLNS
Z&E(ERYIL—T J Neurosci 2011) . RILLFTRA LA+ —LGI1 /ADAM22/ADAM23 % 0D LGI1 [
X BRERIGHINKZIRITIIECGERSY IL—T J Neuosci 2013, 2014) . RILT773—LGI2 MEEFE
ENRTADADERRELEDZEGERY IL—T PLoS Genet 2011, Nat Med 2015)%7RLT-. S D(EFT
AFNHFAT—DEEN  EEORMAETBATHBTIIA—HRATHAHIEERLTIND,

— A, B RBEICEESN TV EMEELXBREDHTOD DNA EEEEOEEMIZONT,
BEOR)T VA RET/DEERE 1 &, B8/ NRFE7R, BREWEMHEMHE. /\oFULR)
DERAZINVEHRELCELSIZ VOP LEEE LT DNA BISEEHAELZEETHEEES JL—T Nature
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Commun 2013), WPIEXY EFFE/DMNEIRE 1 BENDFULIRDRREAZI/NVEIHEET S HMGB1 A, K&
AUIRDBEDRERICKYREZEZ T TSI,V R 7 DNA BISEEHRENE T I 52 EMZES )L—F EMBO
Mol Med 20145 E T, KYREERLI7IRET HENTES =, MHIREEIHN DNA BIEZ5IEIITEIF. 58
BAZEEITRIKE D Mucke BB 5 IL—T b ERE SN T1=H (Nature Neurosci 2013) . AFEERAZE (X, 18
F| 77102 EE) . MR RALL X, DNA 1815, O F T AL L DRER AL DR ELERERT ENT
=3

ST EMEBOD T, EW/NMNRFE2RDREAZ /U E Ataxin-2 [ mRNA QIEFHEREEFICHES
LT mRNA QDR EMICHNH B2 I\ IETHI=M GRS IL—T Mol Cell 2014) , FUL, FfE/MBisk
SRE1 R D Ataxin-1 [IZFEE T B ENMHNTULVS PQBPT (X hnRNA BSDRATSAL U5 HHIHT B2 E
#EASHIZLT=(EES JL—T . Mol Psychiatry 2014) , BIBERIEEEZHEDRRL /N ED TDP43 %
RNA ZEILIZEH B2 /0B THY., Chio® RNA HIHIFEHREDBEFBA-LERELLTEE
THY.DNA BELEELGLEDEERLEO CEGFREAELENEREDORBREDISLLERTSED
RELLTEETHD,

ERIFRREIZDWNTIL, BISERISEEEMAE/ALS DEBEFV/N\IBELTHLNS TDP43 DMFIEETIR
TRETHAMBIEDBEFREIZDOLNTIEZ, V)T RBIETHYHREIZEST protective [ZEIKELNSHIER
GAIR% )L—7 Nat Commun 2015) &, TDP43 @) Calpain IZ& BN A HAAAIZ &S T toxic ITEIKELVSFER
(284 )L—7 Nat Commun 2012) %Y., —EBZFx RGNS AELHYEMLRENSSITBREELEEZSNT=,
T EELRIBRAT MSERIIFE ALS (23ULVT TDP43 M1ES nuclear body DE/NAEESH LI, RNA KD
Loss of function ZXF T DR THoIzc CNLDEMKRBRERACNTIE, 7EAARR—2DEER
FBENRTUIIZEZBZET. HBREDMDRAND LD BEEENBONSAREMENAE L, T, HEAH
fEIZBEEL T, ZRIARTF—1H MuSK H¥ Agrin—Dock7 7t L THIEFHES T EHlESN 2 &% RLI-(LEY
7 IL—7 PNAS 2014),

NEDREICEATIMRARENS, BAEICAITFHLOERKRLZHEFNT,
RUTILAZIVRIZETSH HMGB1 D DNA EBIEEE~DODEEOMERREMNS. BB K -FZEE
HMGB1-AAV % SCA1 ETIILY D RICHR G UER DS ELHFELTZ(EMBO Mol Med 2014), PQBP1&{x
FEEICKD/NBEDETILIDADEREBEHN G, (B FK - FZEILBEHD PQBP1-cKO T X[
PQBP1-AAV (2159 52L& ThY 1 XD EIFEZEFEFELT=(Mol Psychiatry 2014), F1=. #iEFHESERD I
HIZEAT A5 E N5, Dok7 AW -HEMESHMOERNABREMAELIZ(LUELYS )L—T Science
2014), fhIZH 55 - IR B LR ZEEDRRERICAITO—XNHEB<MAHE NI,

Hv21z2LWZTlE
T TR FDRIHHAA—D T IZDNT, EHEBIA - M LTP DD FT AR FDIEF o110
(#A%')L—7 Neuron 2014) [ZA0Z . CaMKII ;E ML D RIRE (#84JL—T PNAS 2011)EEH L=, X T,
AEMELLTAERMBSELZEHEISFTREBDIFO1RFAA—DUTERAFK LI, iPS &L
faDmEMNSDEE -BEBEICDOVTIE, STEME-F EA, iPS #IlBZALTAD RETIE7IAARA
I T—HERIE RN REPIBIARR L RELEFRILTLVD I EERL, SHIZTNLDHIHIIZ DHA AEZD
THDHE%ERLT=(Cell Stem Cell 2013) . AFM & -HAFHF A EHEGSET/ILICHBEL-HZEME
ERRMETAMIDREICOVTHEL, ARVE -FHEETS.

iPS #if2(X. 10—30FENFBICEIEMNEHEEDRELRDETIILELTIE, FEEICEVLEHROE
IEEEBERLTLSEOICELREEZRBLTLSNENSHEFIAH A, e EEEMNICIRZ D
E.HDINE RERTEOERELR/NRAICKHIG T HETIILELTIIMELH AL TIEELMEEZF-
THY.iPS HIEOFERAAEICOVTOREIESEDBEEKED LTEELGRA UM GDEDEEZ T
%,

B3Iz DL\ Tl
MERRE-BZETIL—TH, FILIYNAI—RETILIDRAB LIV EZE DN Y TILIZHITH RN
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YOBAE A N BT OTH— LB ETLN, R—/N—aVE1—3ZBAWTEI L4V RO EE S ND
BRMHEERT—IRN—XRIZERTIVEILL T F IV T—O%FERL ., SHIZATBEED T ILYINA I —
FRETILIDRIZEWTHRSI (1, 3.65 AR TOUVEIES T F LR YT —O%FKREELTz, DR,
BOTLHEDOAFO7E)DUUERIENHBELTERLTNSIE, 7O/ R EELETZELCZ MARCKS,
Marcksl1 DV ERIEAIRE->TLNAZEFBHLMIZLT=(Hum Mol Genet 2014), RIHR7GEETIIMED E R
HUE CHREAZFIToTHEY . Fi=BAERELTHEIL T HENTET,

BH41Z2o0LWTlE

RIEE D DIC, ERMRELERAREDHER ROREICE DT, F1=. A03 TIL, FHEVIE - #. 5t
EME -#HLBLUEERARE -FENFOELE->T, 2 FIEMEBEL iPS MO HEMIZDOLT, Bl (23
—24FE)RURH (25-26FE) DUMELSMAREFEXNRIC. SEIDEEZMEL TE R -EEIZEE
H=(H2), 2K FEEMEEICOVNTIL, FHEME - MHREBERAR -FAEN TN T AR LE—RIESh LA
ILOFEMIZDOWTHI B EE %456 [E1To7-, iPS HEE T £(C DL TIL, STEM A - H EAF2[E1T
otz SNLDFEHE. ARLBBADOFH-LEHRHAEDRFI—MIDIEA T,

ZTOHE. [MEABEZIARIEE OFEEKRIFEEH L&, AR THBO TERGHEEEENT
b, 20T 47HICES, RCEHRLIz&SICE MDA ZERXELTERAEDHENE->TLVD,
<E2>

B OHEHR

A0l

A02 A03

o F7RBEIMTEOLN-HXEREICES LR ERE (K2) X, BEMEHRK TRLESIZEHDH
EIRERELBERERICOENSZIENFTEINS,

F1=.

BB VRO LIZDONTIETED3ME,

20101027 L FTRBEFVIFTERRS VRO L

2012.210 AEEMRSURI D LTHESS X AEZEE . BEE. MAES O RATIR]
2014.3.16—-17 International Symposium “New Frontier of Molecular Neuropathology 2014”
ERSUROILELTIE, FEfithE - EERO#REAZRALT TRO4E,
2011.821 LFHTRREEFIURIIL
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2012.7.25 BB EIEEHAR VRIS LA
20141211 BfEEAERIVRID L
2014.12.13 fEAREEMEDORREEE HFMoHABEOEEEMBRLEEFZBIELT

EEBELIz. CORBR. [V FTRBRIBENNOEES LVERESEZRET HIENTE,
UEDEMI-4DEREZHRT HE. AMRBEODHE BMIE100%HEINEENULISERTES:
LDEBALTLS, — AT, BRIBIZDOWTIE. 7/ LBTICEEL T, TOT4H—LIKIKARLL THARE
BEIZHHEMTHY . TET / LBNBLRKRTHS, CNoITDONTIX, SHICTOREIEFEMICEET S
AIREEAELNEEZTINVS,

<K3>

EER—LR—U DB F1E BRI ROY LORE

2010%108278I<%1E

YT TAMBOI— LR~ o+ I ABEIEBS KRS
(http://www.tmd.ac.jp/mri/ S LEXVIATIRSY
shingakujutu) LELTRRERER K-
TIXRBZMFHEHLT, HAEXRREBHR—IL T
FWAE. ARAR. HRE. FLi, R BHAROREN
DURTYLIGEDIEHRE DEREOBANEELIZ. 7O
RELTVLET, | T ERATERGERN

ThhFELI=.

VHITRBETIE. BADH
FF AL T2 FEM
SERFERERKZICE
ALTWET,
BBEFHORATLA
(http://www.tmd.ac.jp/mri/
shingakujutu/ijpn/reserve/
index.html)
MoMB X FHERNTE
Y.

5H17H.24H.278.6
A1BICHRERER XS
TIR#a—2R)].6A8AIC
BEHRAICTIRED—
RIDEESEMEELL-.
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3. BIRBEHOMRHEROMBER & HBRORAERR (1 R—TUEE)
FFEHEERFICFIREAVE U7 3541213, 2 ORI & 2R A MRRT 5 72 D103 U IobE RIS CRRIIC R LT < 72
S, Ffo, MBEFREToHET BRICEDHRICOVTHIBL TS,

ARRERDAELEMIE, VFTRH BN EHEEBOFREICNT, BRFEE SHEREEHHIC
BEETICEDTEDBYH—F I(—ILRDBIFIHY . CNEMBICRRT S A HRERET 5L TO
BE1DORA U TH otz Tlo YH—F IA— LR DFREBSREEFHREDERLE20ORA U TH
3. &5I0, SR T SRR E A E B A TE AR R BSR LT 2R FEMBRES LU PS 6
BB OMELLIE EIFA, BIORAUTHD, 1= FRECEBSN TV THEEDFREE
ERRORYNEAORA N ChoT-,

ZRENIZDNT, ChETRIEENA T o= EEEMMEI DN TR S,

1) BRBORRELSRDD VY —FI4—ILZEIRT B B EBE2E. BRI ROD
L3[E, BRY VRO LEAR, TLTHRMEE = (2 FIEME. iPS M) Z8HE ., SoIfEEE
BEREIR—UT OICRBERREZ 14R1T o=, HICAFZMRESMEDOUMREICHELTIX, BA
EEN’AREREREHARLTOARFEEZRRL, SHIZEDERDZ21—ZALA—(Nol, No2)[ZENE
NETHARM DM E A FMGTRBTERH T ST, HREERERO USFROBRRICTEVTLER
MR RREARFEERLTOV =, IRARBLRE - A—ILER(EN1000BEHA D) G EHTIZAR
NTHRMEDERNGRELETERT EELIC. 2FEICTRBEIREZAVTHRNLARAEZSE
Lize COFRIBHARREZZITT, SHOBIXARNERAEDOEICRERINT-, =, HRARLLS
KED EBDHME L THEGT AT FIZ DM o1,

2) 74— ILFEIESEFHREDBTRICIE. BEEMIZITHRHIESS QA FBEME. iPS i %8
BT, FEEEREDT =923y T IZEWTEF IR URDDLETER22FEE ., 23FED2H17-
= BIETIE. SIMEBDIZEAEITBEAREDRIGFESIBEFMEETHY . HEMEEN-HAEDT
REMEERLTEL-T-, BE (X, SOBRRILA40RRBFEDEFARENA—HF A -4 HRE
IRFREENCEFHESHOMEE CTHERBIN., FREBRITHONT. COIIEHAZREEH D
MIZBA THGENIZITSCENTENIL, O FTRBRERARE N EMLFH-LEEDORIENEFTES, =
DEIBTIERHOIWVIIARBEHMAEZDED(CSMTIEN—DDERELHT, SHE-2ERARTREE
NORFERE, ZEBRE. KIRXZE., BIEXE. A ETIRFOHER (TN TN1RB)ZEHLI-CLE
V. ZHOMERREBOHAELEANN—DOEFHEEDRELNH-I-CRESRE),

B VREMFTIELL T UTDOIEFTot, 2 FIAMEEE iPS HIRBEMT (. IR S CIXHERIZE,
BEEBEAEDRLHEMTTHAN ., ZOMBETIXINEZBHICIKRSZEITTERL, REEETIE, 5IE
ZERENICHBILTEHILT. BEERE R I CEEHGFL 2 FHEMRIIPZEETHIRRER E
BRZIZREL. R TOFH R TLBERLMIEAEEICERATESLSICL, =, iPS MR
HEERFIT O >THENBLIRICENTESLLSITHEETHELLIC FTEVAE - H EEDOERATEEZRL
1=

A FREDQIAANIDWTIF TV T7HREICOVT. BRDT ) 7HREDHLDHAEE THL %
AFMEELTRAL, T FHEEMRTIE. F. /IHE REREETE. A BRI, RE. 2K,
A, W, TANATIE FH, BF. . E5IT—FUVURETE. 5B, B EMEZAFMEELTE
RLT. N\SURADENT-FE - IR BARBEER R T HENTE,

TN PR EREAR R B OEEZ(RET H=OITH P ER I RIER Ry b7 —2 I EFEBRIC
B hZEfTot=, FTEREZFDICEERAYET—IDFBIS ML TEREOERBFEIT o EITMAT,
EBRBMICOVTHREEDHAMBHAEDRY ANNHEDESCH AT, SoI2, FICINERES
RHDHVIREARETOCLSthDFZMRIEE, B -ERD RO LERELT.
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4. BERROMRRUPHFETHERZRT-ER~AOHLRR (2 X—-C1EE)
FARE RO ORI 5\ CHi & 2 I D b o W BICIE, U= A v b RO~ ORISR S % fil L
TS,

<FERHBEBROFRICEVTHEBZZ (T-FHEADOFEIRE >
IR OFTRIZLLTO®EY Th o 72,

fRRIR A © [ ¥ (HULERIER XS - BIGEBHFSTET - 362)

(AR ROFTR) T o v T oL =

AFAGRIE, TAINA 77— 03— Y 9, SHICIRBMEREZET 100 FElzbic-TH
BLA~UL « WEF LUV T LRI T & T Aado R RO R s o YOS B O RIERST
B, LA A=V ZENTEISH L, SRMEEAIC, IR0 T7A L0, &5, #EE |
L TR ETTE 9 LT3 BN LIBE TH D, AFFRIC L > THBREEC BV TRIEOMTH- |
fr A RE] O—PHLMCRDLOEWMFTED, in vivo 14 A—T 2 ZEIe iPS fllalc X !
HUPFEEIREATT R K T TR 2 HERIC, in vitro WFZED S in vivo TFEE ToORT L 9 L5 L8
., HBHEEICHLVST A A L7 b2 RIF I LT2EALHFTES,

—H T, NPRZ. FlAE. MRV CEMEATRATOERERT & > 230 HEHR A 5 Z L HFFERICHENHS
LDEZEZBNATEY, TRAVETCHA I, £, RAOHPLY=a—arThHY ., HEEAICHE]
BHIER-LTWSEEZHNA YY) THiZR EOWMEHRAR L TEY, SEOWFEEEICRWTIR, £
DETOREPVETHH, E6IT, 1A A—2 7 HHFe 1PS #la %2 BV BB 275 0 s P
BT HRER B AR L TR D TR I, FEERT L SRR OS2I 2 R 5 LA S 5 |
DTV, LOBERbH o, HEFRIIPSMNIREOTRENRPLTHY, T AFHM L |
T AR pviedh, Z 5 LSRN TEY DHHHMTOVTEE, ABFFEIC X S5
HrEEhs,

TEEERTZ > X7 a2 5] LWV SiIzonTE, aArbEnEL 18, FEEALTHILZLED
RSB ETIERY, LI L, TAIYNA—JHDOET NI T AEERT ) AZ A7 L ThET <
(2. RREFRICAALZLIRNT 21TV S DI T U CRELSRR. 1TEV RN 2 N2 5 2 & T, BEERTICR
WL TWAERZ LV AZE (HHWE, T &I T L UREAERE S AARERRER NS LALZRWAY)
DFRERL L THECDIRERZ L RIE) Vb2 25 2 &N TE 7= (Tagawa et al, Hum Mol Genet
2014), HEEAMFHNTIL, PQBP1 L EMERB Y X7 B OREEIRIE COMEEMT N ETH TH 5,

[V THIBEOFSNAE] oAy bt L UL, Bk L=k 12, BARD Z U THZED FLIF7EE
ThHMTPENEE L LTHRAL, £72, ZBWEEEZ 7 U T OBEAN LR L T D IR E2AZIEEIC
AR U7z, WM&, EHIC7 Y 7R Uiz 2 DO & a2 5 3 L OGHE e #EE & LT
MHEFAHZ LI FERE L TERAEOFFHEEREE L ED T (M7 /V—7 : Shiwaku et al,
EMBO J 2010; Shiwaku et al, Neuroreport 2013) 7'V FIZ{EH L7-HFZEa21T -7,

[ A A= 7 - iPS Ml ZyE 23 fEBGEEE O T ] IOV, AR L7z & 2 ISHRFEEEZ HR.iiT,
FERERFZERT & BRIRMFZEE O BT DIRMEIC S 7o, B R - M L OGHEEEE - Ak, FHEBEE -
HEndLEleoT, 2 THEMEEL iPS HIROHEITICOWT, Bl (2 3-2 44) KUO%Y (2 5-
2 6EE) OBEE LMW HE 2 X2, SFEIOMEE AR L TF & - @IS0 (K3 ITHEED
BRrE2H5ETRT, PICHLBREBROGTEARD, ) . 2K FBEMBIC OV T, FHEBEE - Ak & sl -
RN ZNZFIERS & — I SN UL O OW TR AR E S A2 3 6 [MliT- 7=, iPS #llazES
LNTOWTIE, FHEEEE - HEXRF 20T o7z, S BT HP 1SRRG AT 22 ER LTz, b D%
k- T, M2 T Xk oic, P EZ DL E L2% < OE#ENENM TN TR BTz,

[ FFAZEHMETHMEENDRN] LD a Xy MIOWTIE, e, BH, HHR SHREFOR
K 72 JERERIT 72 8 2 NSRBI BN 2. CREIAFZE D B E A K- 7=,

S HITIEFMA T, FEMEEIIZE T, £, /IR E, BERETIE, EFH. AL, AIE, A, Fol, W
. TADATIE, TEH, B, S50 —F 0 VY UiRTlE. afF. 5F. EMEAEIR L UTERIRL
T, NI UADENTREM - ARRE R EEIR 2 T 5 2 E N TE e, F MR REI AR & AN RE
RO AT 2 72 OB AR, [E4EIN R >~ N U —27 ] R 1 24T~ 7=, FHEEEE & F
WCEFEIN R R U — 7 OIEENZSI L CRHEOEB 21To7- 2 LA T, BEHEIR Iz W T H MBS #E O
BIFIREIAR B OF D) AR D X912 Uiz, & 512, FRICIMEEIZE S 2 W EM TR 217> C
WD O P AR & . EEE - BN AR YT AR LT,
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<tpRIFHE THEEZ 2 T -BE~NOF R >
PRI A W TR, FRROKRICE WM 2TV, 2 HE 2 —3 2,

(B #& )
FEIR S : 3201
Wt : 7 A « =a—ad—F v b3V a O—0flk
TR - Wi ) CROCERHERLRY: - MERIIBIIZERT - #d%)

AR

AWFIERIRIY, HERER R R EIRE OREH-CZELAS, Rifh - MO IAAFET D, L) I
SO OAIRE BR L2 b O Th 5, IFFEEIRILE OBFZERRICDOWT, TBEFOFERI B O R
WILE &7V - ATEIROAIRZ BT b o), [R72 55008 ORF7EE A5 LT 9 LRI/ %
O LV | MR OREE BT b o). (SRR L A8 28T & 5 LEBF
FEOWMEIC LV | SRR O - 2R A B b o), RYZRFEIROTFIEO R o RFFERER O
WRORBIZKE RPERDRE HT-HT LD OWTHOBENS bE<THICE 2NETH S, IR
HHOY —F— o7 XY FEE ORI OHERE T E OB RIE LIFRITTbh T\ 5,

L >TOFBERTLEDFAR
(a) HEDLERKR

[BEAFOZER Y BRI E S 72V i - S BEIROAIRZ BT H o) & LTI AR BOR
FRIBORERAZIZ B LT, K L BROMEDBHONTWD LFHETE 5, TR 55M 5B OWFFE#E 73
5 U7 9 SERBFE S ofEtEIC X 0 | YRR ORIRZ BT L 0L, [ZERARTIEE T L 5 Hife s
RFEIC L D HEFEEEORHEEIC KV | YEIFERIROBT- R A BT b o) & LT, ko
PR, HRIBOMES L. A A=V VIS, WARBIZEE ORI TOME 5 £ <EEL TRy, @
A A=V v 7OBIBIPSOML /e & O IEFFFZE LIERICITHOI TV A LIBT3, RYMEEROBFIED %
EAMOTFIERIROT RO FIRICK E LW RDRAE b= DT b0 & LTL, ARFEREROIFEOMEREC L
D OB L1227 A « wiRIEIHE L~V TOBLO LRI SN HH T, {hoRPH e
ICHOKRERWEBEEX D ENRFRETHAH L EZX BN, FICBE L=y 12327 ABREIC 5 2 58
Z T U723 SCH Z ORI L AR S -ooh 0 | MO FBEL FIfig 35 ETH Zh b OiEk
REBNEROLEZBNS, Eio, OB IIEBIEOBHITERIIZE & oMl b 5% Tb 5 40 i
T& 5,

(b) BERE

[BEAF O B ORI E 572 i - A SEIROAIREZ B3 o) & LTE Kb - fhikiBo
HTIE, BERER R RREIE OREE LI LAIEET 5 L W D B 2T ARSI TE Y . o7
ERoTHWS LFHITE 5,

[ 5872 2 50 B OWFFEE Al LT 5 ERIBFZESOMEEIC L 0 | YISO RIEEZ Bis T b o)
B SRR L DT A AR L A EFIBFZE S OHEEIC L 0 | YRGIFERIR O #i - 72 R 2
HifTbo) & LTI, MRERIRE - HRIBIIZES & A A—V 2 ZHEE OLRFZREIC X 0 | fhikii
W —ETEM: 2 KIMECE T BRI 3  TRISE L7ZisUE B L~ L LTHBO TRV LD TH Y |
L% OMFEIBIFEA~OIEH LI TE 5 LIHETX 5,

DY RO D TR DM OBFFEFIR OO RBICK E R RDEE LT b0y & LTE, R
RIZPET H0F2E0 6, WIZHEO A FREREIC DWW COBRRETEE 5 Z & 2R L2 AUIC BV T, o BFZE IR~
OWENFIIRENEEZHND,

(c) BAZRAREE
HRAFEDO ) —F— v T Db L, BIEHRPLLE RV BF LA A—T 0 ZHIIF iPS Milla 2RI L
7o 4ERIBEZE, A TFIFEE OB RIEH RN TR TV A Autm < FHETZ 5,

(d) HREDHER
IR R > T,
A% bILOWFZER & OB Y 43 ARG LT, WFEAHEE L T eZE o,

(e) SHDMEELDHELES %

L%, RN SRR R AR OGS 7 ARY—F v kil & R RO FESE A 71 =
A DT EAEREOHT 5 Z LN TEHMEAWRE L2V, F2, ZhE Tl 2 x4 & L-wfgessg
LEleoTWAHTZ0, IERZ R E LIZFEIC W T HOIENR R ENS,

TR COFERMEEIT DEMREEZIR L LRI O W THEANEENR D] L0 1R TH- T,
o, FRREICEE TS 1 1 Em, F/M. &K . EE B, | —F, 7.
Ko 2E) %Y (P2 5-2 6 ) ([JITAFMREE L TERIRL T, S bICHEBOHITRZ X - 72,
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5. ELMRER RBERURHZET) [IREB CLICHEHR - AERROIRICEET S]
(BR—TUEE)

AR (A B Te) RV EONTAIERR (AR USEFZ &) 1220 T, LW b DA BIEICRERFR
EEPOIEY ., KERREEAOTHEERB 2 L ICFEHFZE - AZEMEEONEICEHE L, BAMICER LT ZEW, 2B,
BN ORI L AR EICOWTZZFDEEZTR LT EE N,

AO1

(1) fEEARE - BZEL. EX - ERAGELDOHRMARIZE Y. TILYNA T—ROFKIER. A%
HDBREEREOD—IHZHBA L=, FILYNAI—FEOABBERREIZENTIX, RERORIARFE
FHRPAT A ENBRENDREERE L INTLSD, RHFHOEESTEMNER—N—aVE1—
AERAVWEVRTLRNAAOAD—ZRE LT, PILIYNAI—FRETILIDRAELUVTILYN

O 7 BAZEOLR

early

| migdie ][

late

1<— r*%mwﬁznbﬁéﬁﬁM(%ﬁb %Eméblﬁ%kmtﬁ@héi "BINY
BRENFBT BRI, 2RV BYVBIES I FILOERENBREREL L THFET S L%
HKRELIz, oM BRIEOATRES T FILRY FI—DXFICOF TRABEEICEREMN
(%5?6“?ﬁ&7»: ARBICEADLLIDFHTHEAINDIIDTHoTz, T7RE “?%
A=y T HREBEEEARABNICHARET DI LICE > TTILYNA I—FROAEFTEINF| L.
ﬁtﬁ<%u%%ﬁﬁfééﬁ etEZ < L7 (Hum Mol Genet 2014),

(2) 4B RE - MIE(L. HNGB1 ZEBEFAENICHTT 5 & TEM/MNETAAE 18 (SCA) T
IWRDADFMEEBRENZHEEICHNET S LITHTIL  [eees]
. EESIL. 200 7 FICBBEM-AIEEEEMHT (7 //}/;iﬁ\\
ATA Iy Y REH) ZRAVT, SCAM EXUNVFU MY . -

KT
DNARISIEERE |

ROBBEBET L THBEL THDT 5AIECEELT =D -
HMGB1&%R L. COMBEAME LTHIGBI HR~  \, N
SURVIZYIIHREDKE., FFHMGB 1%H 3o ouakan
TT/HHEIMNILARIZ—DEEIZEY, SCAT ETILY ! 5>QED
D ADERNBEFITHES S EERLIz, S5, HMGBI ‘\

[CIES FaVRYTDODNAEISEBET D E NI FH-HH
EAHDZEBLHSHAIZL T, HMGBT ##FEIZ & Y% DNA D
AHELFTI POV R 7 DNADIEEBEENT I EICEL
SDTHABRMNRERIET S EMNRLT=(EMBO Mol Med
2014) ,

Q) B KRE - MEIE. FAYDI VIR - TSUOMER
BRELDERHEIZL Y. PABP1 BIFLEEHI/NEEZESI
EFRITADALEHSMILE Lz, SE. HFHEEEERN POBP1cKO w9 X 4B/ L T/
BEEBREZEE L=, ET/ILYOATIX POBP1 REAMBEESEGFRIE - RTS5A4 VT8
E+#5z2, FRELTHRREBMBEIIZE ITH5MZHMEOCHERAHFRNAEEER L TV, &
512, SEERRLT- POBP1 RIET DR EFIRFDE I DR AAV R 2 —%REREE5T L T POBP1
FHTTDE, £RONY 1 XHEE L. TERTTHLET RN LG EMMUESEEDERNNRE
Lizo AARAKRIT. ANEBMICIKY A XEREH TS LEMNAETH D L ZIHAL. BRI
YA X - HEDEEEZHREL S AEENDEMETRLIZEDTHS Mol Psychiatry 2014),

4) B RE - FEEX. FAYDIYIR - TSUVOMBEMBELEDHRMZEICK Y., PP Eix
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FEEMNNEEZSISECTADZXLEHLMNCLE L, SH. #HEHHME%FEMN POBP1cKO

PQBP1 Uf;-15kD /}< /Lé /}4 /K /}4‘ TR X |
A7S

- I#:ul-n—»
(s ?::;CL(J?) ligase) ‘ L> A 4 —> A4 %/ o R> \'/ %> ?‘@
BN e

SUROSR l b - PQBPLEIZF LR

MR B

G2/m

T , Mo OR /J% /,% /‘% /}4 - i

, @ cKOTHR

CmD dadmdmd i
B HE

YTYOREER L T/NEEBREZEZE L=, ETILYHYXTIE POBP1 KiEHN MR EEEFHRI -
RISAVVTICEEEEZ., #HRELTHERREATICE 1T 5 HEBMBEOMERNRRAR
BEERLTW =, &5I2, SEER LT PBP1 RET IR EFIRFDBIIAAN ANV Ry 4 —%
REREEST L T PABP1 2T T 5 & . £RDIY A

AMEEL. THEATCIETREALGCENNESEEDERNRE LIz, KAERRIE. ABH
[CHNH A XEFAEHTHENTARETHD EFAL., ERNERY A X - MEEDEEEREL
S BBEEADEFERLEEDTHS Mol Psychiatry 2014),

(5) s RE - [EZE(L. TERA/VCP/p97 NEH DR JILE 2 URICA—DA WX LEZBLCTHEE
LTWAZEFRLIZ. EHARYTILE 2 UREREGFICKDEE R 2/ H TERA/VCP/pI97 (2
HELTHEERTZERL. ’F—"H_ TERA/VCP/p97 @ DNA B A — B GEI~DEBEZHET S &I &
L. DNA EIEIEEHEEN L E A Z (T TEMIZ DN B EHER LT (Nature Commun 2013),

RE SRS i HyS nBzoH
‘ ) BEF PS1, PS2, APP au, TOP43, PGN, CI0rf72, TERA/VCP :
DNAF A—TE18
IEEKAE chromatin 7» o (e 47-. MM norsrom | | wwEsmE
m = l "N\ /7
2FH
@ A #BUEHFRE
ﬂfl)/j\)bﬁ DNAS A—H R A WRAD WRARS

=

P l BRERORILEE ‘ l
&
: o
R AR AL
TERANCP/"W é § xWORE BREEOBIET MR

(6) FEMIE - B, ST TRABRICHEDRFTHY . BRAEOKELEENTINTNS ST
TRER 289 & Neuroligin "R EBIIKFELTCUIZRT52 L. ZOUMIZE-T
Neuroligin DEAEIL L., #HZHELF TRABENFIEHEINEZEFRE Lz, F-UHERZRD
FEETOTFT7—EELTAMO E Yy LA—FEDOBEEZBHELHMIZLI-, AEREIE. 70T
TF—EIZ&BLVFTREZ VNV EUYMN T TADRBR EMEEZHIE L TLNSAIREEZ R LT
RCTEETY, FInho0 707 7—tELABRAEABREREOEZLRIEZMSFLEHY S D
BRI S (Neuron 2012),

HIEEEE)
T

2 F T AR
HHIBIAER

Neuroligin-1 AP:\W 0 y-secretase

K 4

KRR FTRD
YEFUT

(MAZEWME-FHIZ. EEETANADVEDTHSHELEEKREMESNAAIZEZE TA M A (Autosomal
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Dominant Lateral Temporal Lobe Epilepsy : ADLTE) D[RE A LG 22 /N0 BDEEREIZEDICIEER
HUT o ZLT LR v ROVEVSERITEEAVNNVEEZEBETHEIZEY ., TADADLERT BT
EHETIDRAETILTEHLMIZLT=(Nature Med 2015),

AMPAZ A |
{ 1ADAM22
1
{ ! ]
PSD-95 ./ i)\

ST e B 9%
(FERREE - TLWhhA)

A02

(6) AEVIR-BAIT. .%E%MW)Hﬂ%ﬂ'lﬂﬁ%ﬁﬁ*ﬁ%ﬂiﬂﬂf&éEP*"’EMWH"%H}H@?&\ AR RE

BLTLWBIEEDD

THLMIZLELT, C . :
PECARICIEN .II oy G 8
MOMEHROFE ®
BHM>TNET A, i P
LizRiERER AL T ;

BY. HFHEDHTH
Ehf=tDXR2>2M
STWEHATLT.

GFP+Nav1.6+Caspr

Nav1.6: #EREBD 2/ VE
CaspriEREwmE N2 /\VE

MBP+p4 c

XZ
MBP MBOIVNIE
#%: MBP 7 p4

p4

#: GFP #:Nav1.6 #&: Caspr

BIKENC&IC, B
KEgmEcE. &
HEROSUVEIRBEVSIAICEBBLTWAIEIT OELMIKEET NI DLFYRILB 4 Tk

(BOD ., BHREARITH—IZTHHLTNDIELEZHRLFELz, SHITL4 ORBEEREBELI-TIRDR
ERTIE. HBOBRKEINESTINSGIEND, L4 AZDEHHBEDODIEELTHEEICARRRTHDS
—&EFBHLMIZLELT=(Nat Commun 2014),

(7) SHEMA -BEHRLSOTIL—TIE. 2B E -FREHAR T, BRE B EHMEIAE (SBMA) YO REE
THEENTTHET HYAIO0RNAZRIEL. CNHA RNA #5455 FEHE CUGBP2, Elav-like family member 2
(CELF2) DRIZMHITHZLIZE>T SBMA DIRARERETHIZEET RO UZRAROKEES
BTSEAEFBALOI e TT/EEDAIARGA—EHNTIAIYORNA % SBMA YO X (2R 5L
1A ZEE AR DEBE R TIZHFLESI R - & FHIRI A S ZE L f=(Nature Med 2012),

CGRP1KOIZ&ASBMAT Y A RHE D ZE (Nat Med 2012)

180 000Q00BRRS
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ANAEME - ILUELIL. DOKTHRIIRI2— (AAV-DT) DEFFIZKYT O RBEXRO #HBEHIESE (NMI) ZHE X
BIIZHEER T B EIZHIIL ., DOKTEIFE NEET LY IAADEG(CKY ZDEHMEtZTREL. £7F
HMFERL=, S5I2, HAEOHCAMAT—ETILIVRIZEVNWTHEL O REFERIEL-, CDOH
RIL. DOKTEBEFRIIRI4—DHESIZLAINMID L IEREE UNEE>TLESEENMIZ R ELT
HRE) IEESFT- AR S DRIHEELR T S(Science 2014),

NMJ(D

€15 ESST) 18 B % 8 3R R Ui
O O ADAM LG
ACh Agnn ACh Agrln EEW*

AChR | b Musk Achr | b Musk

LGI1

AAV-D7

AMPAZ A

(BT RHEiE) (BT AHMIE)

ADAMZZ
L Dok7 ‘  — : N
T i e Dok-7 neies
NMID AL NMJ D 7z Bt 1 58
(BRBIT/NEIENMY) (KZEAZNMY) (lauus m\nm

(12) 2EME-ARIE. BHOMBREMEREBELEET S Ataxin-2 ODEEMBEEZHFTE TS0,
PAR-CLIP (&MEIENDFiEFRALT, Ataxin—2 DIZERT RNA FHREEMITRELEL-, TOREE.
Ataxin—2 A%, [ mRNA @ 3’ JEFNEREBBICEET HVIDUICEALESIICEEESL. 2/ mRNA
NDEEMFRETHEEZHKRE Lz, BIZKREBICEETZRITIILAIVEOBEMN, AL RSB
52 EHFIBALT=(Mol Cell 2014),

mRNA .
5’ coding region = {A [ UUN}—AAA
3 FEEHER TR
T l|—Po|yQ£ﬁ1$E
ER | |acal | mRNAa)EEﬂf
aLs [ Jeaca ] | l
scaz[ Jacaaa.] | EHEORAE t

A03

(8) STEIHIE - M I&, BHREEBANAVDERERNBRLIEFICEML CLHRFEHALMICLz, —F
ROITEMT BDETIFUEIVTIFURERIVINIET, TNICEH>TOFTTROBEAKRELL S
f=o TLTIRRBRERE DL RICRIGFIVNVEEREN DIV NIENFTIAANRAL, —BIEKL
2o F TREZDRBIZREILSE . SO FTRICTHRRLGRAFHIHFEDIERF THEML TS
B AT DRAREFRAHEENTRING, PTETIFURE IV NVETHAHAT4) 2 DEM

AEDE N BEELRLTELLIBRLEYFTRABEDHFICEETHAHEETL (Neuron
2014),

L;P G1
Vol N
G3 G4

Protein content

In the spine
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9) BTEME -H L. ABME-BHELLIC. ERESIUVMERETILYNAI—RESE PS #Mifanis
VESLLT-#8#ZHIRE - 7 AROY A FRIZAB AT v—MERL. BA DML XESIERILTNNSS
—ANHBHIEFRALMNIL . FURBEDBONEFERERTILYNAI—REESAD PS HIiEZH
WT. RERITORIEMED TSV I+—LEFRFEL. MEETILYNAI—RESE PS #ilaxZz07
YNNI —L L THENTEHIET,. BEESADKEDE HOHME MR T ILYNAT—RABMREHE
THH-ARMEERL=, REIZ, iPS #iiEZALN-EILER~NDEHERLI-. oD REH
LEDHDIET DY —HEER KT IE— AR EEA T, AHNGRESHICE DEE
YA BREITOAFERDEEAEDLNDAIREMENEH S (Cell Stem Cell 2013),

Alzheimer’s disease patients

2 ) )
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mutation mutation < J casel 1 J case2 J
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6. MEEROMY FEHRULXRORE (XLMIXF—H. F—LR—U AFRRE) (5X-UREE)
ARG (AFEREE AT 1T & 0 FO R ROAROKI (EARHRL, BE, A—s-U EREVURDY
DEORB) 1COWTERAEMICTEE L TSRS, WEOHAE, HLObONOIAICHERERE SHOIED | BIFEHA Z &

L. corresponding author (ZIZ/EIZ*HIZfH L TL7Z& W, Fi=2, —KANTOT U ) —FIFEE 21T 285 H81Z 2 ORNRIC
DONTHFEIR LT ZE, Fz, BIRO 1(2) BERH L) OEMEmICE L TEHE LZmUIo>W\W T, BHEHICOEZf
LTL7EEW,
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DI IREMARENCEAFETH D, FERKICE T EE MM T Z 2 FIEMKRICTARLET
BIZHYISILRAERAWTAHILY Y LRBRSHAV NI BEXRRIE TN, JYLEGEESERE LA
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Evaluation Statement “Foundation of Synapse and Neurocircuit Pathology” supported by the
Japanese Ministry of Education, Science, Sports and Technology (MEXT)

Prof. Dr. Erich Wanker

NEUROPROTEOMICS MDC Max-Delbriick-Centrum  Postfach 74 02 38 « 13092 Berlin

It is with great pleasure that | am writing to give my evaluation of the collaborative research project
“Foundation of Synapse and Neurocircuit Pathology”. | was asked to function as part of the
international scientific advisory board and came to the initial meeting in 2010. | was impressed by the
well conceived research plan that was presented and by the excellence of the consortium that had
beenassembled by the principal investigators, Professor Okazawa, Professor lwatsubo and Professor
Nukina. | was certain that if this project was going to be implemented well, Japan would establish itself
as a major international protagonist of research on the synapse and neuronal activity.

When | came to Japan in March 2014 for the progress review meeting in Tokyo, | could see that the
consortium had been very productive and had already reported or was preparing for publication a host
of exiting new findings with high relevance for neurological diseases across a broad spectrum of
developmental and degenerative pathologies.

I have followed progress closely since and would like to highlight a few important contributions to the
field which the consortium has provided. Kondo et al. (Cell Stem Cell, 2013) characterized
amyloid-beta production and oligomerization in iPSC-derived neurons and astrocytes from patients of
familial and sporadic forms of Alzheimer’s disease, arguably the most widespread synaptopathy. This
in itself is a major scientific achievement in the field of stem cell research that tries to harness the
methodology for modelling disease in a way that new therapeutic strategies can be tested in models
that are directly relevant to the human pathobiology. The study moreover provided evidence for
variability in stress responses in different stem cells, possibly explaining variability in treatment
responses in different Alzheimer patients. This finding strongly supports the view that clinical trials with
Alzheimer patients will have to employ stratified patient subgroups rather than unstratified collectives in
order to be successful; also the study hints at a possible marker for stratification. On a more general
level, the study is one of the very few basic experimental investigations of Alzheimer phenotypes in
stem cell derived neurons that have been put forward to date. Pioneering work has been done here that
will continue to be highly cited.

Ito et al. (Molecular Psychiatry, 2014) is another example of a study with high novelty and high
potential for translation into therapy. It suggests an in utero-gene therapy strategy for microcephaly,
employing a conditional mouse model for proof of principle. The study proposes a mechanism for
control of brain size development that is grounded in an extension of cell cycle time of neural
progenitors.

Also this study is bound to be highly recognized in a cutting-edge area of research. Arimura et al.
(Science, 2014) investigated the synaptic connection between the neurons directing movement and
skeletal muscles, the neuromuscular junction. Junctions that are too small are involved in diseases
associated with severe muscle weakness and degeneration. The authors found that gene therapy
introducing the DOKY protein in a DOK7-deficient mouse model led to enlargement of the
neuromuscular junction and improvement of symptoms. They could confirm the results in a second
independent mouse model of another muscular dystrophy disease. The study proposes a hew
therapeutic strategy for a broader number of diseases, among them several rare diseases, for which
treatment options are sorely missing. Being of high relevance for disease and therapy, it could be
published in one of the most highly renowned journals worldwide.

Tagawa et al. (Human Molecular Genetics, 2015) present a protein-protein interaction network of the
phosphoproteome in Alzheimer’s disease. Four different mouse models as well as human biosamples
were investigated. This thorough approach led to the detection of common changes in the disease
phosphorproteome detected across the different murine and human samples. The central
phosphoproteins were found to be functionally connected to dendritic spine formation. Synapse
pathology could be linked to changed pathways of different kinases. While phosphoproteins are highly
relevant to Alzheimer’s disease and have been investigated by the field for a considerable time,
systems level studies of the phosphoproteome are still scarce. The study is therefore an important
contribution to the systems biology of Alzheimer’s disease.

Also the study by Yokoi et al. (Nature Medicine, 2015) reports novel findings that change the way a
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disease has been perceived so far. A familial form of epilepsy is shown to be related to abnormal
dimerization of the LGI1 protein when present in a mutated form, newly classifying this epilepsy type
among the protein misfolding diseases. Seizure susceptibility could be reduced in a mouse model by a
small molecule drug, which is suggestive of a new therapeutic strategy and indicated the high
relevance of the investigations for translation into patient benefit.

These examples highlight the scientific excellence and the success of this research initiative. | would
like to stress that the outcome was achieved in a short time frame by a collective of investigators who
developed first-rate experimental and publication strategies from the very beginning. The project was
conceived and implemented very well. The consortium was able to create major advances in Japan’s
synapse research and to strengthen its position and visibility in the international arena. | would rate the
overall success of the project as outstanding, with high relevance for the development of new treatment
options for a number of common and rare neurological diseases of high medical need. | am convinced
that the contributors deserve to obtain continued support based on the achievements of this project.
Should you need any additional information, please feel free to contact me.

Sincerely yours,
Prof. Dr. Erich Wanker

Evaluation Statement “Foundation of Synapse and Neurocircuit Pathology” supported by the
Japanese Ministry of Education, Science, Sports and Technology (MEXT)

Craig M. Powell, M.D., Ph.D.

UT Southwestern Medical Center, Department of Neurology and Neurotherapeutics

Ed & Sue Rose Distinguished Professor

Dear Professor Okazawa and Colleagues:

It was a joy to speak at the international meeting for your research project grant “Foundation of synapse and
Neurocircuit Pathology” in Tokyo in March of 2014. It was an incredible meeting detailing many outstanding
accomplishments by you and your group of scientific investigators. The symposium was incredibly broad in terms
of scope of the science, advanced technologies, and nervous system disorders studied.

The underlying concept that synaptic function and dysfunction is at the root of neuropsychiatric disorders was very
well supported by the excellent research presentations. Disorders studied and impacted include autism, intellectual
disability, schizophrenia, ALS, lysosomal storage disease, epilepsy, deafness, Alzheimer’s, Parkinson’s,
spinocerebellar ataxias, and many others. The technologies utilized to study these disorders were truly at the
forefront of science. It was incredible to see how so many different disorders of the nervous system can be
explained by “simple” synaptic dysfunction that is actually so complex. It is clear that the advances made by your
group are leading to novel therapeutic options for many of these disorders based on synaptic dysfunction.

Of course, your neurocircuit group demonstrated that synapses are merely the molecular building blocks of key
circuits that underly so many of these enigmatic disorders. So many of the aforementioned disorders are due to
genetic defects in genes expressed throughout the brain and nervous system, but they affect specific subsets of brain
circuitry. This groups’ studies of fronto-temporal dementia, Parkinson’s, Alzheimer’s, ALS, autism, and many other
disorders highlighted the manner in which selective areas of the nervous system can be disrupted and how the
circuits respond to such disruptions. The development and study of so many diverse animal models of diseases of
neurocircuitry is clearly leading to insights into novel therapies for such disorders.

The technological breakthroughs of the 21% century are certain to drive the next series of key discoveries in
neuropsychiatric disorders. Your technologies group is clearly operating on the leading edge. They demonstrated
clear ability to visualize and control even synaptic circuits deep within the bain. Novel combinations of calcium
sensors encoded genetically and 2-photon microscopy in the living brain during learning in a virtual reality is among
the most advanced projects | could envision, much less see as a scientific reality. The use of inducible pluripotent
stem cells taken from patients suffering from human neuropsychiatric disorders is clearly a novel way forward to
identify new therapies and to perhaps create new cell-based treatments. The use of viral vectors to deliver novel,
genetic cures is also a promising new approach. All of these and more advanced techniques have been used by your
group to advance novel therapies for a difficult set of disorders. These are absolutely at the cutting edge not only of
technology, but also of science.

It is my sincere hope that you will be allowed to continue these important endeavors in the coming years. The
group of investigators you have assembled is world-class. The technical, scientific, and disease-focused studies
you are doing are clearly above and beyond what is happening at many of the top institutions in the world. 1| feel
strongly that you will continue to be supported with necessary resources in the future. It would be a shame not to
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continue such ground-breaking work.

Sincerely,

=
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