3—6

INRBIFAEA BERGEBYAE D FEAR i [V 72T 58

FEWFeE B - SiREEN R v X —
W NI

RIS

IR

AHFFEHE 1N VI R A b ZOE B E o ik 2 B i1
L. ThanRERIT ATPIAZ BaHE NS H R
7R &), WDR45 B2iHE. GNAOI BHHE., i1k
B A (ECHST B HE . POLR3A B ER &)
7 EOHRFAIRETH D, AFFEYETIRUT AT,
1) BEFZEFHAE LR BEE 2 BRI KRG %
PRI R BT B,

2) B THE  LEICS TRy — 2 2 vy —
KX 22T 7Y — LfENT CIRNERTFOWBREITI .
3) A FTA VER BTl LI X W RER
Wic& R iz &d) ionwT, Zokf
RG> S ZWi D720 DHA K T4 v RVEKT 3,

4) iPS flifaktsz - BE > SMifdoREIH LN DY
Aid. iPS MR/ 21T 5, iPS Mifd2 & wiRAIig
ot - BB L. T EYEEEBICO WTRETL .,
ILIERERE I L RIARD B 5 A 0 H I
DWTHRETT 25, St b ~DREREEHIET.

2 TS
TR © ERER - APRRERIT € v X — bt
fhe 2 RAEAT
SYEAFSEE ¢ W AR SEAT
Al bt RS S
Al ke K& T
Al ke AT AR

Wt « Rl LA eRT SRl

Al Epibe  HA@ELER, 1A #E, b
B, o e, e S AFHET

3R

1) BEEERAAEL LT, NERIES X P =T 04
EAE O KA ZIT- 7,

2) COBERTEIETHREICX Y ATPIA3 BHIE 3
5, WDR45 5H5E 2 ], GNAOIL B 4E 2 5], ECHS1

SLEE 1 6, POLR3A SEHHE 2 il 7e & A3 W€ & 72,
3) ATPIA3 BHIE T 7= 72 B RIR T 2SR 5 X 7= 72
O, RIEDH 72 R WHEZAER L, A4 F 74D
ECdh 2, 72 GNAOI BEIED BT - IRIEH A
FZA4 v IERL 72,

4) BEFFEM iPS MIfe 2B L7, D 2 FERT3
o ATPIA3Z BERE UNRASHEMER R : AHC) & 3
> POLR3 BEEIE R @ BE 2> & 5 BRF R iPS AllfE
DEIZICHEI L7z, AHC BE sk iPS Mg % 1L
L, ATP1A3 2 FH 3 2 Mpilile 252 Z L 23 C¢ &
Teo BHEORETHRL LTCHYO NS HEREITMA,
LOMHNEREZBHHECE 2MAL S 2 4 IR TH
ATP1A3 [GHEREHINE 2 1572, AHC ff#EE < 138,
AMICE 5 A P L A TIGERETEELSREZ 2 2 &2
HE XN B2, SEEARIC X 5 2 b L RRHCIHERE
FiE (ROS) EHARFT 2 EERAHLA,

AR — &

1) EAKIET. HEO6HIYV A M =T, 56 mAE
PR, KRB ORK E R 2 BEERT - 2 v 82
& Z DZW - RE~OIEHAOFH. [EBFRKE R T -
& v B DTN & BIZE /WAt~ G ] ()
Bt e, B, 2022 4 3 A 31 H. p397-406.
2) A KIEAT. EE)RFEREL TR L L 2 MRt EhE.
I N EHE ISk b L5 F51TIE#E. Brain Nerve.
2022;74:789-793.

3) EAKIEAT. TADA. HRIREL T ) LIERE.
CLINICAL NEUROSCIENCE. 2022;40:1109-1113.

4) FEEEE MENFREREZE T2 ERETADLA.
S —ESHR. BT - B Tbha /MR A -
Thrhiigii HilEE. 2022:229-238.

5) BEEEG. ETEI A2 u—X X TA»A. B
TR, B0 - ;R chb 3/ NEF WA - TA
DA, IS, 2022:249-257.



INREIEAEREEED A KT A4 U VERR

SYHRMTIERE  [ESORSH - MREERITIEE v X — ke
e/ NERY A 2 ARAEAT

WHIER % - R L TR 1T RRRE. AR T
FE A = RIS
[EISLRGHH « PRI 0T o & — it oE
PTG 258 JF b

(B8] NRENCRIET 2 AR EEEEI LS5 H 5 =
EDRHILNTND, ZOHTARIFEIE T, BHEaD
PR TH D ATPIAS B E CNEAZH M BREL 7 L),
WDR45 B8 iE, GNAOI RFE, itk R s 2
SE (ECHSI $#iE, POLR3A B iER E) Ol H
A R4 2Bk T 5,

(%15 & k] A4ERE 1L, ATPIAS BIEARRIR RIS
WCRWT R EA R R LT,

1. ATPIA3 BRI E

1. /NEAZHME R/ R (Alternating hemiplegia of
childhood: AHC)

2. BMRIEV A =7 -R—F Y =X (DYT12;
Rapid-onset dystonia-parkinsonism: RDP)

3. PR - TREBIERCTE S - MR - B -
MBS R R E  (cerebellar ataxia, areflexia, pes
cavus, optic atrophy, and sensorineural hearing
loss : CAPOS JEfERE)

4. BGEREMEFAEYEN ) + IMAE  (Fever-induced
paroxysmal weakness and encephalopathy, a new
phenotype of ATP1A3 mutation: FIPWE) =/]M6%
A& 5 KAEMANAE (Relapsing encephalopathy with
cerebellar ataxia: RECA)

5. ZAMERIERFIE (Rapid-onset ataxia: ROA)
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schizophrenia: COS)

1 0. Z/MiKEl %2 23 2 B HIFAE T A 2> A TERGE

(Polymicrogyria)

DV, ATPIA3 BHFEDH 7= mBERRAL & L T
1 0235 T iee AREDBWIEHE R L7277 E L 72\
Tehb, SEZEIEERZERL 72,

(1) FIEREH « FrAERH 5.
(2) JER - OEELR TANAFRELE,
QEJE D FEfEE) I8 2R
(3) FRELFEIEZBD R,
(4) B0 MRI g TR 72 2/ MMA 2588 % .
(5) —H#BICHEEAT PN ZEHE.
(6) HEELREKIR.

(7) Bl T#A  ATPIASBIG TR,

A1
iz

few: (1) + (2) + (3) + (4) + (7)

7. RHIBEIE T A0 AMERIE (DWW TR, #EE 2N
EREo (1) + (2) + (3) + (7)) Thahd,

2. GNAOI £&%¥E
GNAO1 S & 2 RhEEEENE 2 5 Fl#LER LERA
HRF A £ LD, ZITEEER ZER LTz,

(1) BRI &g mnEE R R 2 27
(2) PR b=T7Ral T hFoREEEHz 2
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77 V) —%#{ER, PromethION Tue v 7 J —F>v —7 T
VAERERL, T— 2P TH B,

(&%

4. POLR3A ZEHEHED PBMCs Td Fkkica v 2
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fTo TV FETH S,

G|

POLR3 BE A D R ERF I iPS flfid X, EI Tt ic
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2. Center for iPS Cell Research and Application (CiRA)
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IR DT & IRIEEAL, NI 7R &,
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EVT Y VIERRD . IREHYERE 1370 5o 72,
A% 3 2 A C/NEEMEE &2 580, DRI P D A
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5 A £ T DIEIA RT3 1 2 SHE A HI S A
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R, CIEMERZRD 5. @il 7
tubulinopathy <37 H I D& 1372202 - 7272 9,
COL4A1 DT 2 B L 7=, FIEHE - ftulisas
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2> H/NRINCTRIE L 72 IR PEIRZE 23 5 2 356 1%
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Med.2015 Nov;17(11):843-53.
2.Neurologic phenotypes associated with COL4A1/ 2
mutations: Expanding the spectrum of disease. Sara
Zagaglia, Christina Selch, Jelena Radic Nisevic, et al.
Neurology.2018 Nov 27;91(22):e2078-e2088.
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45
25103 41 (17%) (DYT1 23 12 ). — Xtk 433 il
(75%) (W4PEIRREE 196 1 (34%) . 2SR 153
il (26%) . REPEEE 23 ] (4%) 72> 7= DITHE L,
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Study on Childhood-onset Movement Disorders
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1. The purpose of the study

It is known that there are a great variety of neurological disorders that present with involuntary
movements in childhood, such as dystonia, chorea, and myoclonus. They can be broadly divided into
hereditary and acquired diseases. Hereditary dystonia includes a group of diseases included in the DYT
series and a group of neuro-degeneration with brain iron accumulation (NBIA). Many other diseases are
known to cause hereditary chorea and myoclonus. In children, the exact incidence of these diseases is
unknown, and only a few of them (DYT5, DYT10, etc.) have effective treatments, making them intractable
rare neurological diseases. Since the pathophysiology of many of these diseases has not yet been elucidated,
we will conduct research on the epidemiology, pathogenesis, and development of treatment methods for

these diseases.

2. Results

Inoue et al. established iPS cells derived from patients with A7P1A3 abnormality and POLR-related
white matter degeneration to elucidate the pathogenesis of childhood-onset involuntary motor disorders
and to develop therapeutic strategies.

Takeshita et al. conducted an epidemiological survey on childhood-onset dystonia in Japan. The total
number of patients was over 700, and 60% were hereditary. The etiology of infantile-onset dystonia was
diverse, with DYT5 and DYT10 being more common in the older cases.

Motohashi et al. reported a patient with COL4A variant presenting basal ganglia malformation
(combined the head of caudate nucleus and putamen) and cerebellar atrophy, which resembled
tubulinopathy. It was very difficult to distinguish this patient from tubulinopathy from the clinical view
point.

Sasaki et al. proposed new diagnostic criteria for the disorders caused by A7TP1A3 abnormalities, which
have been expanded more than 10 variants of the disorder. Genetic analysis is essential for these disorders.
Sasaki et al. also proposed new diagnostic criteria for the movement disorder by GNAOI variant. For those
who suffers severe movement symptoms by this disorder, there is an effective treatment method (deep

brain stimulation). Therefore, an early and precise diagnosis is very important for this disorder.



