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1. Yamashiro et al, AUTS2 governs
cerebellar development, Purkinje cell
maturation, motor function and social
communication. 71Sefence, 2020, 23(12):
101820.

2. Hayase et al, Down Syndrome Cell Adhesion
Molecule Like—1 (DSCAML1) links the GABA
system and seizure susceptibility. Acta
Neuropathologica Commun, 2020, 8(1):206

3.Hori K et al, AUTS2 regulation of
synapses for proper synaptic inputs and
social communication. IScience, 26;23
(6) 1101183, 2020

4. Arimura N et al, DSCAM regulates
delamination of neurons in the
developing midbrain. Science
Advances, 2;6(36) :eabal693, 2020
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1.Saito Y.et al. ADSSL1 myopathy is the
most common nemaline myopathy in Japan
with variable clinical features.
Neurology 95, e1500-elbll, 2020.
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1.Hirai S, Miwa H, et al. Brain Angiopathy
and Impaired Glucose Metabolism in Model
Mice with Psychiatric—Related
Phenotypes. bioRxiv.
https://doi. org/10. 1101/2020. 02. 14. 939546

2.Miwa H, Kobayashi K, Hirai S, Yamada M,
Watanabe M, Okado H, Yanagawa Y. Roles of
GABA Signaling in Directing Basket Cell
Axonal Projections Toward Purkinje Cells
in the Cerebellum. Research Square.
https://doi. org/10.21203/rs. 3. rs—95440/v1
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1. Hirayama K, Fujiwara Y, Terada T, Shimizu
K, Wada K, *Kabuta T. Virtual screening
identification of novel chemical
inhibitors for aberrant interactions
between pathogenic mutant SOD1 and
tubulin. Neurochem Int. 2019; 126:
19-26.

2.Hase K, Contu VR, Kabuta C, Sakai R,
Takahashi M, Kataoka N, Hakuno F,
Takahashi SI, Fujiwara Y, Wada K, *Kabuta
T. Cytosolic domain of SIDT2 carries an
arginine—rich motif that binds to
RNA/DNA and is important for the direct
transport of nucleic acids into
lysosomes. Autophagy. 2020; 16(11):
1974-1988.
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PAE 72 & OIFARE BT O TIX, MR v
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BfESh TRy, ity NV —27 DML
HERF, BRODTHEZA LT 52 LI,
PRBFIR Doy TR 2 BRfR L. T RH0IBE D
FRNY EB/L L THMOTEETHS, K
BRI, MRS OEREMEIZER L, M
Bxy NU—7 OIER L MERF, BFEIZI T D
S F I F MR NG D G- E R A W R
TAHZ LT, R - APRERRER O L
W R AR 5 2 L2 HINE T 5,

FELHER

FEAEFEIZ S| e T, RFEEITY AR 7 L
FEABEE Vault O LB S TH 5
vault RNA (VRNA) OFFEAIAIZ 31T 2 M refiR
Wra, EICREEMEZ A>T 28
ROBEET LRSIV BRe L,

VtRNA 23R D & D X 9 Zefmia N B
OFIENZE D2 O E D 728, Bt
FalZ vtRNA Z @ RSB ST, AN
S DTEMEALIRAE Z G 7= & Z A MAPK
(mitogen activated protein kinase) D—
FiTH D ERK 2MEME L S, hov T T A
MEE S ND Z ENbhoT, vIRNAIZ &
% ERK OIEMFAE % invitro ) V(LT v &
AIZE VBRI L7z & Z A, ERK OHFl#EESE T
& 5 MEK1 (mitogen—activated protein kinase
kinase 1) |Z vtRNA 2SE#4ES L CIEMEILT
%HZ ET, ERKNEME (I D Z &b o
7o THUDHOFERIL, vtRNA 2L D ERK &7
FOHIEE OFE R RS D L L hic, &
T AR D LA 2 foR LTz,

ThEE b B
F T ATV T MAPK & 7 F U o 8%
Bix, BhIRZER CoRIFTE BB ARk, kg

RLANA DGR E ZEATR E, MRIR < HE
T 2D, v T ATEERIZ I T MAPK &
TFV RN ED LD ITEERETI SN D
D>, FOEMIR A B =X 2L 2 E TR
STV 7203, ARAFZEIZ L U | vtRNA
DIMAPK &7 ) o iR i b L, v
AT & TR 5 ATREME 8 < RIB X Tz,

ITHE, MAPK 23573 & RiiE e & DK O & Yok
BEDOFREIIC LT/ Z L viRNA DR HFHE O
B DN FEE 7 & ORI IR E O R IE

ERRHEMENR DD R EbHMEIN TN,
LS. ZOMEERE LB E LT, Hiio 2k
FABS P12 55 < MR8 2 R 55 OTR I 1L D B

FITORTF =0,

BEXE GER)

1. Wakatsuki S., Takahashi Y., Shibata M.,
Adachi N., Numakawa T., Kunugi H., and
Araki T. Small non—coding vault RNA
modulates synapse formation by
amplifying MAPK signaling.

J Cell Biol. (2021) 220: e201911078.

2. Wakatsuki S., Ohno M., and Araki T.
Human vault RNA1-1, but not vault RNA2-1,
modulates synaptogenesis.

Commun. Integr. Biol. (2021) 14: 61-65.
3.Klionsky DJ, et al. (Wakatsuki S as

co—authors) Guidelines for the Use and

Interpretation of Assays for Monitoring

Autophagy (4th edition).

Autophagy. (2021) 17: 1-382.
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Duchenne muscular dystrophy (DMD) ClZ.
BHOGMMEOTEBEE TOY A ha 7 ¢ )3
KRIETH T &T, ERMEIITRY  FHIGHEC
K0 BEDMRE L AR 0 6 1 v v A (Ca™)
DSHIBNIZIAT Do AT Hi/ Mk (SR) D Y
T )T A= leaky IZ72 5 Z &R0,
Ca®% SRIZIRV AL R 7 Th D FEER
sarco/endoplasmic reticulum Ca®-ATPase

(SERCA) DIEPERTFIZ LV, MEN Ca™
IREPMEFINC EAT 2, ZOREE, Ca® kA7
o777 —E0iEMk, I ha v FIT
FERBIR T, ML X F L ARSI &SR S, M
FRHEDNENE - BEET D LB DTV D

(Nogami et al., 2020), A SERCA %
A TIEMHALT 22 & T, DIDET L~V T A
T D mdx =7 ADFHEN -« HHEMA D Z
EEPLMNIL, EDAN=ALEFT~T-,

FiE

- 7 AT U v 7 72 SERCA {EHEALAITH D

CDN1163 % mdx ~ 7 Z DG N ~dfgife 5- L .
Mg CK &, Grip 7 A b, treadmill Z
72HEATT AN, =AU AT —FE (EBD) D
ARRRMEP IR Y JA T, BT D i LA /30 22
FOERRAMED R, SV 7 ALy Rk %
1T-7=,

- CDN1163 #5542, B HI ha v R
T A B L, BRI & L ROS MEA B ENIE
L7,

- CDN1163 % 5-Ff & I G-HE, RO AR <
7 A (C5TBL/6) DRI E il DBAR 1B %
RNA-seq THEHT L 77,

g3

- CDN1163 % mdx <~ 7 A~HEfgE b L= L =
5. BRI T D SERCA DR EIITZE(L
DNIRDo T2 D8 AEMEDS 50%FREE B L Tz,
- CDN1163 512 L v | 1 CKfE2ME T L,

RIS S 23k L C iz, s ) ek E i
AR 2 CH R N7,

- CDN1163 #4512k, T b= FU T OmE
FIHEHEN ENY . ROSEALE I b R
U7 ORZIENIMZ Hiud e &, HieICdEN
B BT,

- W, treadmill THEHIPAEIT S H-H O
mdx % ClX, EBD OFG#RAEN ~DHLY iAH D |
AMRRDH BN D, CDN1163 ¥ 512 XL v EBD @
WY AABHEICIMZ b,

- CDN1163 % 512 & 2385 -3 B O Z i3t
WcThotl,

Pl EORRAEREGEICHEFE LT (Noganmi et
al., 2021)

ZE

SERCA 1EMEALANE mdx ~ 7 A DFGZME « B2
eI L, FhIUHE D A dE LT, AR N
D Ca” BENIEFLLIZZ LIk DI bayv
RU 7 OMERENER L &2 bR,

R

SERCA JEMERNIE mdx = 7 2 D2 M % B
L. fBlHiE /)2 e Uiz, #ANC X % SERCA
DIEMEALZS DD DIpiRIEE LTHEZITH D 2
EDRIBE T, A%ITIEA R THZAEEZ M
HlL. oRIERN R Rk T %
FrBl SERCA IEMEALAI A A7 YV —= 27 L, ¥
FIDOBRFEZIT D o

BE IR

1. Nogami K, et a/. iNOS is not responsible
for RyR1 S—nitrosylation in mdx mice with
truncated dystrophin. BMC Musculoskelet
Disord. 21:479. 2020.

2.Nogami K, et al. Pharmacological
activation of SERCA ameliorates
dystrophic phenotypes in
dystrophin—-deficient mdx mice. Hum Mol

Genet 2021 Online ahead of print.
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iy A a7 4 — &R ER S R
[ SR BH R Hg 2 fth O EEIR PR AR - R RIS
T 2121E, RN OB 72 ERRECS D A
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=y Vo s A% T OFENI AT
FREARFH NI AV 2= (Tg) v 7 A%
R, UTIZA Lin vivoAf A= 7
VAT ALAERHWT, T T REREIKD
HA - A FHMICHRET 52 & TH D
EGFP-Tg ~ 7 A DAEH X H: b B A4 & Sk [A)
FhET %,

Fik

EGFP = — NfElk%Z, YA mT7 402V
VA ha ) ARAITHW L., BT
+ U MbEMERINL Ty Vv s A%y
D Z 5 72D 2 EGFP #OE R FH &5 &
I IRFHIAR Y 2 — 3R L OMEET 5,
EGFP L AR —# —Z il EA L, =7 Y
Ve ARy TOFENRE T L — ) —F—
T3 57 v & A REfErT %5, BIZ, EGFP
LiR—Z—% Wz Tg ~ 7 A28 1EH L,
invivo f A=Y VAT AOERIZL D,
TV ARy T OHL) - FEH A {EIZFE
MEFTREZR T v A REHENLT D,

g 3

TR H— | EGFP o — RfEkZ, A
=PI BV G N =

J LEAITHEIL, =7 Vs A%y T O
WLV, EEEIC EGFP &7 L R T
HE72 pCAGGS—EGFP Z %L L7, EGFP L' AR—¥
—HZHARICEAL, =7 Vs AF

v T OFENFEE T L — ) — & — Tl
DT A REMS LT,

EGFP L R—X —% W= T VAV 2=y )
~ 7 AL FBER L7z, IVIS in

Vivo A A=V PV AT AOFERICEIY, —
7Y e Axy T OHSY) - FEP & I
AREZR T v A RO TR 21T > 72,
pCAGGS-EGFP L' R—&— « NTG LAV z=v
7= AL XERIZ, IVIS in vivo f A —T
TYAT LAOERIZEY, =7 Vv Axy
T O PR A TG AT RE R T v A
Rafr L, R aimsb L7z,

E-% =3

EGFP |85 Y6 £ 238 < in vivo 4 A—Y
TDOBEDAKRT —F 7 7 7 BRETH 5,

SEE W AR ICIL, REAAALY T 2T —P a2 flio
TEVR—2—Tg~ U ANHHR AR S 5.

i
pCAGGS-EGFP L/ R—H — « h T AV ==
v 7w AR L, 7o o AERIE K
DHT « AT 5 2 LIS L
776

R« BROCRE

1.Hara Y, et al. Novel EGFP reporter cell
and mouse models for sensitive imaging
and quantification of exon skipping.
Scientific reports, 2020

(PMID: 32572084).
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FHESR (EAE) (28T, T AR 2 72 NRAA2
BETFRBICELY ., BOHURRISHED T il
ISENAEICERTFI 222 RAHLTND,
ABFZECrE, BESHE TR ZE & Lz
H PR IR R O TR RE RIS O RN % H
fEL. BEIRERFRREZ BRBIET HET L~
U A% TR 24T 5, FEIE & EB) LT
{632 B CSORTE T A O MRAEAT 2 1 6D |
[FRAE 2 A0 & U7 iRRIE Ot 2 BEE 3,

Fik

- BXSB-Yaa ¥ 7 A 750 NR4A2cKO ~ 7 A D
fERL ; B6 455D NRAA2CKO ~ 7 A %, FBJEUR
BRI RE & B ARFEIET 5 BXSB-Yaa v 7 AIZR
LAZEE L. BXSB-Yaa ~ 7 A75 D NR4A2cKO
~ 7 A% RIS L7, NR4A2cKO < 7 A & %t R
~ 7 ADMO, BRI IE DIIE & L fig
HrLiz,

- FIE & EENT 5 B CLUGHE T oMk g

M Mmoo B CPUEEAZ, ELISA Y
— AP AR a T LA EHWTEREL,
JBIEIRIRRE D FIEDIFIE & Uiz, FEIERTZIC
JEiESC U o NE CHIINT S T IR O F 5y 1
DORBEE %, 77— A FA—F—%HW
THT L, BEIOSUTY —T 4 7 Lzl
Jl D & Bl i1 38 B & BEREMRAT 21T >

77

- HOSUGHE T MR RO TERE O BRI AR5 RE

AR - A CBGE T MIlRO Y e — k=

— I —ZIER & LTIRERT AIC L D, BIR
SRR RE D ERN R %, LR DRk 2 7235 A
— X —ZiEiE L U CRENT. FRAE L 7=,

(i BR T ~ D EC &)

B EBRIZH - > T, NONP - N B EBR
B ERNER S ORRE S CTHEE LT,
b hREHE W 2 a5 720, B
Brg k0 FimiC kK o & FEmR (7
A—ALRKartr ) ZHD ., NONP NOff
HEBSOKRESZET, ANEdRETS
= SRR BT 2 B FEEHC IR » THED

776

TER

- BXSB-Yaa ¥ 7 A7 80D NR4A2cKO ¥ 7 A D
SRREREAT 5 FEAEITPE D U ) o E O fiE
K. MIEF O 16 Hrifh & HFrszsuiamh o Hn
73, NR4A2cKO ~ 7 2 CIIA I ST
W, —H. A~ U AOSSKREURIZ ST 5K
PRSP ITHERF ST 0 . NR4A2 28 H U
PE T AR OFERE 2 3R IRAII I LT 5 Al g
PEDR Tz,

- BESE TRy e = r=—h—D
EE ; FIERTZ O BIRFARRREZ B IRFIE
2% BXSB-Yaa 15 5D [El~ 7 A D NR4A2¢KO <
7 AD P, 3 E Y o HiCIBIREY I HE N
T2 T IR ORI 2 D . B CRUGME
THEOF Ry 2 — h~——L LT,
Nrpl-1 & PD-1 Z[AE L7z, FIEIZFED
Nrpl-1/PD-1 B T AAE D& L\ IN % fERE
L. 7y METZ1T/2 572,

- BSOS T HIREFE A TE % O B 55 RE
DU Nrp-1 ZFEH) & Lz _7F RERIA
ZHRAWT, BAMUOE T HIlZERN & LA
JEAATIR S TofE SR, Mg E U o NE O,
B X OIEF O TgG Hrifi & FrZHUAM A
BICIRT Lz, 1aE% O T, Mg, &
KOV oREIZ T D Nrpl-1/PD-1 541 T M
JR DB 72 5D B, Z OIFEN AN
NI H CUSME THIZER E LTnD 2
EfER ST,

ZE

BRI &2 Hls & U7c B APt HE R T
X, WELIZAT v A ROGEMHIFIC L 5
BENRERTHY, ZLOBFIXINOLDOH
AR PEERICAE T2 Z<AIEMIZE L



ATWD, B2 BRFEEZHLE Lz
H CHURIRAAPER IS 95 B MlRAERITE
BENEANSINOOBH LN, EIEZOFEILR
ERTHY, HROTERRTHITIEB TE T
W2, A ElL Nrp-1 IZ/ERHT 575 Rt
A& 2 B OO T HEIAERTREIZ X
0. B OO AEERR B O BR A 72 i RE I 4E
DHRETH D Z L MHIO TRI LT, AAFTE
PR T 5 B CUGHE T AR RTR LI,
PRBIZEE D 5 B CHUR D[R] E A3 AN EE 72 ] H1
R7Fa—FIESNTnE, Zhafzif
FLO B MR REEIE P TS Z T &
. BWERNE D7, BEEZ LY EHO
TG < B R 72 1R ERIE O ATREME AN B DML
77

A

H O T MlaOF Yy a7 — h~—70
—x[FEL, FMEEzENE Lz LVER
BOGHE T HIBREERIERIC L 0 | e ELh R
15872, ZIVE TRV A CHUME MR R
O, B IRRIEO ATREMEDS B T2,

BE IR
7L
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ARFEo B, (1) #H LWEn 2k
OBRAFECERIS A Z B LT, Kb - iRy
EROFRRBRTZHEET 22 L. (2) ik
A — RO ZBE LT, N T2 ME
WMOZEEITH ZETH D,

Fik

FRIRIX, FEIZ NCNP CRIE, HEEL TV D
FREBE RO Z - -, J7iEE, RE
7 BRNTEE N, 7 KRN SA TS
A v, ERER T — ¥ _X— AL, MGC I[ZHE
FLUTHEM L7z, AWFZEIEL. NONP fBRZ 5
ZIZTEAREN TS, KHFETIE, KBRS
) LT =R BN A T F~T 4 7 AR
ATV, BERRE T (B8R 2R L,

g 3

(1) ARMKEEENA X A XF— (OPDM) (ZHAMT
% 2 DOFHIRREIR T (GIPCT &
NOTCHZNLC) D3¢ R Wi Uiz, OPDMIE.
Yo REEEEERE 2T 2RETH D,
FplERg T, EATHEDEN G O KT,
IRl T2 8 Th D,

2019 FF\Z I A O IR IKEAR T LRP12 I3
SNiz, Fex i, 2020 FEBEICH ., HBE=0
IR E T & 72D GIPCI & NOTCHINLC % &
L7z, 3t &H 5 UTRFEEICH D GG
U E— hORFHENSEBEOHRE A =X A
ThdHZ R bhrol,

(2) /NEFIERIESTIE R A F— D FHE
KB An T ONC-45B Z 38 H. L, [EERIE[RIBFSE =
=T AE LTHIE L,

B, IHDOWFIEIX, MIREFZERT. NCNP
bt ENSA Ok, EERE & o H[F)
ML DR TH D,

EE

AR, 2 DORED B FRIRIKEIS T &
3 P Lo, RRIE® A SHTIEEE & LA
T2 Z LI X o THIEED I RANCHEATZ,

o
MGC CTHEHET 2 k50 - iR E DR
Bha LT, BTBURRES T D28 # L ER %
OB 21TV, 8 LW BB S A S
L7,

SEER (2020 FFERHES Y. S

1. Abe-Hatano C, Iida A, et al. Whole
genome sequencing of 45 Japanese
patients with intellectual disability,
American Journal of Medical Genetics,
Part A, 2021 Feb 24. doi:10.1002/
ajmg. a. 62138.

2. Donkervoort S, Kutzner CE, et al.
Pathogenic Variants in the Myosin
Chaperone UNC—45B Cause Progressive
Myopathy with Eccentric Cores.
American Journal of Human Genetics,
2020 Dec 3;107, 1078-1095

3.0gasawara M, Iida A, et al. CGG
expansion in NOTCH2NLC is associated
with oculopharyngodistal myopathy with
neurological manifestations. Acta
Neuropathologica Communications

ERELISMT, 6 RO TSR R S0 [E BR R

REICHEHTTH D,
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B8, BURE S CHRRRR I O EE R IT 20,
A3 A= ] DO AR [B] BRI RSO AR A AR R D
PRMEIE & el 95 & | IR T ik [T
OB REENTIH Y, L, EEOM
HLOMAZEITH D DD, b TFNTiEdH DN
PRRERR X A RICEE T 2, AUFEIR. UK

IR E N TV A HERREEOEE TIICER L,

ED X 9 ITHRREIEE OB I A HERF ST
L, T OMFEZIRIELT 5 2 & TRk
B OEENINEEDNERFTDHZ L EH
&t 5,

MBI O IX, IR &SRO C
S5, SMREOBEFIZ OV T, X
R RN 30 D 5 F DREREMAT & W 9 TE T,
PR BN DERE ~DOIER R HE ST D,
— 5T, NIEMEOREFFIZ oW T, A< Ml
D3 L BET D A B =X A (cAMP DA HE)
SO INE A OMRRIEIEAEE 25 B
EREIT 5L ONER T, MRS AL L
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I DFRRAMIIC RN EE 2 FICEH L.
Z D5y OHFINZAPRRRI K OAELE & #5951
HELOLONREENDLEVIEHO L &R
MEITo T2,

Fik

KB TIL, ~ 7 ZADEBRTORET ORI
FREHREGET VAR D 2 & FATERHMG R
& LTI HHBREIC: © EEEREREE 4 31N
THZEEHBE L TWETD,

“motor

dysfunction” DJEREZ 2T HHHLE Y /T
L8R H AT = _X—=A XL, %
OHFNOMCEFEBLT HBIE 1. S HICHRE
M CEBBLT 2 BIE T ARV IAR, ZD Lk
AT 20 AR T2 k32 siRNA 38 A L 7= #ifek
N DTEREF I 2T % % in vitro TIT- 7z,
BB IR T O— Ik 5 siRNA 23 A L7
MiETIX, MREEOMENRE SN, [
JLTE % i L 7= MR T, MasE IR B ST
BEAHEAR T O—E R 2 0 A 38 7o &
REEROHRZHY L OTH D Z LIRE
iz,

R & L2+ O T, Sytd BRI\ T
AR~ 7 ANTORBFERZMIT L7z, Zh
FCICIEFE A~ 7 2BV T, 2lifds
D 9 B TIREAF /D mRNA L UL AN b i
<, Fl~UAMOI A COMMBREIZLY .,
KIMEE D5 g | EHEENEF 235 1T 5 NeuN Botk
AfIc B E ChHETERE LTV D28, BE
HCIXREEZ U T TS Sytd BNEILTH
LEmonaslzd, TA oA bR 57
v Rat A oYt EiET 5720, A
Jiel D e 8 St % ffeNr L 7=,

Syt4 @ in vivo TOMEREMMT D=, FHEHE
B~ v ATxt L TR G- 12%F 95 shRNA %
AT B FEOMESL L., {TEIE L &2 BRI
Bl LT D, BIRRT, ZEEZOA T
(2 Sytd FEELINHIRE & RBEIC 221370 < | WefH
FRIBIZAE 2 SR O B IREIE A Syt4 R BN
HECIHR T 2HmaH T2,

g =3

[FIE LT8R T OF B EHERE & EFIR
RE TR 2070 ERE M7 T 26 | R[]
HOBEBEEZHET2H LS T & LTOESR
ZHESL U, FNRORE O8RS A5m U C, Akl
BEEIE OB~ D72 T T & 720,
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PR BN OETE % 1A 2 FTREME 2 Er o
W% R Uiz,

B IR
L
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VORI LT/ | REMR - 1REIE
¥ % B L7oFe A TV 5D, L,
<~ 7 A7 EOWIIET T L& WA IS
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&0 HGE TR fRNT S ATRE 2R BV T LN
PELINTWD, £ T, AL TIEIANA
Z)—T > MEWTIZET AT a 7Y a AT
WCEB LT, D) xBTS Ly ay
VaUunRTONRT EREEL, IR R —
PR L CeE R SR E R 5,
72,2 WEBET LY a gy
T, PRI FRIR REAEAT 55 K ONR IR & et
T 5,

LA T, FHEME ALS O b 2 W RIKEG
TR (CO-ALS) TH D Corf72 815 1IN
SRAEI N D GGGGCC U v — RERFI D HH &
MBI Z ARV A D = X DB D
ZEEEHMELT, vauYaunRTE T
EHOWTHEZIT- T2,

Fik - fER - BE

WEAEJE & CIlOML L7 B R GGGGCC U B
— hERBTDHCI-ALS v a v ¥ a y/RTE
TNAERANC, 8B T A7) —=v 0%
1Tolze A7 U —=2 7R & LT GGGGCC Y
E'— K RNA IZAE AT 2 RNA fE & 2 N7 &

(RNA binding protein: RBP) IZ#&H L7,

AR KV EEMEH G0HL<IT89 U
— ) L fEA# RBP 2 CEIRIC R S, &
ARZEMEIZ %35 modifier RIS A FEIEIZ A 7

V== T %177, ZOREE, 50 3LV 89
U B — F O R CHEIREMEOWENED b
53 DODORBP Z[EIE LTz, UT /VHA 2 PCR

TUE—FRNA DRBLEZER&LT-EZA, 2
D@ RBP TIFFRBLED A LTV 2h, 19
@ RBP (RBP1) [IHBLEIZEALD 72N &R
A L7z,

RIZ. RBP1 @ RNA foci Rk & VU & — b RBEIE
FE ATG ARAFMERIER. (RANFIRR) Itk o~
F KU E— |k (DPR) DFEAE~DNRZ 7=,
ZORESF, RBP1 OILFEHLZ LY RNA foci D
TERES KOV DPR BEEA A 32 Z & 3B 52
278 o7,

i

PLED#ERAS . RBP1 13 GGGGCC Y B — k
RAN IZHEA L, TORBIEZFEDIELHZ &
72 < RAN FHER Z Bl L. IR A #l7 5
LEZHNT,

BEIR ()
SR
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Systematic studies and modeling of neuropsychiatric and
muscular diseases based on genome editing technology
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National Center of Neurology and Psychiatry (NCNP)

[Purpose of the study]

The recent progress in genome editing technology allows us to rapidly and
systematically generate animal models for diseases. Now that many of causative genetic
elements for various muscular, neurological and psychiatric diseases have been identified
in genome-wide association studies, it is highly expected that those elements, if evaluated
in animal models, could stand as immediate targets for diagnosis and therapy. However,
studies and modeling of neuropsychiatric and muscular diseases are still in an immature
state and little is established to treat those diseases by regenerative means of medicine.

Based on useful information accumulated in the bioresource bank of NCNP, a novel
platform for big data analyses, and our advanced protocols for genome editing, our group
aims at development of various useful animal models for neuropsychiatric and muscular

diseases to better understand the intricate pathology

[Members]

Chief scientist: Mikio Hoshino (NCNP)

Shared scientists: Takayoshi Inoue (NCNP), Satoru Noguchi (NCNP), Mitsuhiko Yamada
(NCNP), Tomohiro Kabuta (NCNP), Shuji Wakatsuki (NCNP), Yuko Suzuki (NCNP), Yoshitsugu
Aoki (NCNP), Shinji Oki (NCNP), Aritoshi Iida (NCNP), Rieko Muramatsu (NCNP), Yoshitaka
Nagai (Osaka University; Kindai University), Kinichi Nakashima (Kyushu University), Toru
Takumi (Kobe University), Mayumi Yamada (Kyoto University), Yasuyuki Ohkawa (Kyushu

University)

[Results]

Regarding research for technology and bioresource development, Dr. Hoshino’ s
group established a novel platform for big data analyses in the lab and Dr. Inoue’ s group
drastically improved CRSIPR/Cas9 based genome editing methods as well as bacterial
artificial chromosome mediated functional genome mapping strategies to generate plenty

of disease model mouse lines. Dr. Tida’ s group found out novel pathological variants based



on useful information accumulated in the bioresource bank of NCNP. Dr. Ohkawa s group
developed powerful epigenomic profiling technology from small population of cells and
revealed chromatin dynamics in skeletal muscle stem cells and developing neural cells

As for studies and modeling of psychiatric diseases, Dr. Hoshino’ s group
revealed complex gene regulatory features for the autism spectrum disorder (ASD),
schizophrenia, attention deficit hyperactivity disorder, substance dependence and mental
retardation related gene locus, Auts2. They also found out novel three types of human
disease associated missense mutations in DSCAML1, the causative gene for epilepsy and
modeled the mutations by knock—in mice. Dr. Mi Yamada s group tried to generate various
schizophrenic model mice based on the GABA hypotheses for effective drug screenings. Dr.
Kabuta' s group investigated the RN/DNautophagy system to find out the essential function
of DNA/RNA transporters in lysosomes. Dr. Nakashima’s group showed ideal ways in
investigating complex mechanisms of neuropsychiatric diseases such as ASD, Rett syndrome,
bipolar disorders and mental retardation. Dr. Takumi’ s group shared the useful information
in editing huge genomic territory to recapitulate intricate ASD pathology with us

Regarding studies and modeling of neurological diseases, Dr. Wakatsuki’ s group
revealed possible roles of the ribonucleoprotein complex, Vault in neural circuit
formation, maintenance and modification. Dr. Oki’s group tried to model the complex
neuro—immunological diseases caused by self-reactive T cells in mice. Dr. Muramatsu s
group screened molecules involved in neural circuit repair processes to identify several
candidates. Dr. Nagai’ s group established the useful fruit fly bank for the modeling of
various neurodegenerative diseases and clarified the correlation between GGGGCC repeat
elongation and amyotrophic lateral sclerosis pathology in the fly model. Dr. Ma Yamada’ s
group focused on the molecular cascade for mouse adult neurogenesis and visualized the
process in vivo by means of CRSIPR/Cas9 based genome editing methods.

For muscular diseases, Dr. Noguchi’ s group comprehensively modeled mutations
identified from various familial muscular diseases by using the CRSIPR/Cas9 system. Dr.
Aoki’s group successfully generated transgenic mouse lines to reliably monitor
exon—skipping efficiency of Dystrophin gene in vivo and established the screening platform
for nucleic acid medicine to treat Duchenne muscular dystrophy. Dr. Suzuki’ s group aimed
to model muscular diseases by editing the human iPS cell genome and adjusted the protocol
for muscle differentiation and drug screening

We held the scientific meeting monthly to promote tens of collaborative projects
across NCNP. We additionally held the annual meeting where the results of our research
were reported on Dec. 10, 2020. We realized that the genome editing technology indeed
accelerates animal modeling of diseases. Our findings also suggested considerable
cross—talks among causative genes for different neuropsychiatric diseases, such as ASD,

Rett syndrome, bipolar disorders, schizophrenia and so on.





