3—6 /NEHRIEARREEEEEORARIC BT AR
FERFEE ESREM - RERREE S F—
e 2 RAEAT
FERF 2
1.F%2 B 4 3R R

INEENZY A h=T - aL T - 34T u—X R
EOREEEE) A R MR, R0
RS D Z LR TND, K& BEBEHER
EBRRMEBIZHTOEND, BIsEY R =7 120F
DYT U —XIZE ENDHRERE, SRILAE T K 2 1kt
M ERE (NBIA : Neurodegeneration with brain
iron accumulation) 72 E03H 5, MUZ b BRI =
LT RIA I =X A% BTHREIIZEM b T
%o MNRIZEWTIE IS OFREITIEME /2 FERESE
LT, ARBEENR S DEEBRONLTND
(DYT5, DYT107¢ &) 728, Wi Hina b wh
B BIAEMT DTV D, 2D OPICITmiE
FEIHDOIHEA THDIRWDRB B Z W0, TR HRED
P2 IRIRDRREMRERA ., TRIRIEBRRIIZE 21T O,

PRI ek
FATAFIEE
e e RAEAT [EINCRESh - AR ERITS0E v & — bt
Sy HARFgE s

Ft b ESIREM - SRR S o & — R SE T
TRRREE  ENZREM - ShREERIT S v 2 — Rl
AILEEE  ENLFE - SRR o 2 — Rl
Kt ENLHEM - SRR o 2 — Rl
TARE ESCERR - iR e o 7 — iRl
W 1

PG NI ES VA G B ER) )  v e e 5] 7
MR LR [ESOREh - MREEEIRATIE Y o & — il
SR ENLHEM - $hit RIS > 7 — e
PR W ESCRERR - SRR TR 2 — Rl
fEARE  ENLHE - SRR o 7 — Rl
HINZRE  ENZR A - SRR o 7 — e
A B ENCRE - SRR o 7 — e

S NRHIRE AR EEB)E O N eI &
TRRRIEBR S 2T . ATPIASE FIER K OVPOLRYH
PV ZE PRI FR S S PSR & 7 L 72,

MBI, RIBO/RNEHAFEIED Y A h =7 (ZB9
DIEFREETo T2, BEEEILT004 ZiE %, 6
WDBIBPETH 72, FLIRHIFIE CTITRRILZER T,
HERHITIEIDYT5 E DYT103 %\ 2 & 3oy ino Tz,

AFEHIL. DYT121Z 58 S5 /A B P R
(AHC) D14 TOHIMRET R 28 Uiz, BIEAIRE
W2/ - MR AEALIZ OV E AMEIC MG L Cuie, FRR
LHNIIERE, R, SRR, /K, AR - UK
T ERJEEE, BUROMIMINE - 7 U A —
AINBLSTe—0, MBS BB IR T2 T
Wiz, 2 E TIZAHCHRES O RS ER 1T R C
bEN R BERFTR TH L,

£ 1L 5 IENBIA 5 (25358 S 4 D WDR45BAEM IR
BOTEAMMRIEE AT LS E BB LR~ v B2 73
BWISRILAE 2R T 2 & WA L,

4 BRI T
1) WIEF g, AME BT, MT R, FlBE, 5K
B, fhaok ST, B. WEAREIPIE ST e A

HAE R R O R HIREEHF. Long-term follow up of
alternating hemiplegia of childhood: case series
including an autopsy case. % 63 [A] H A/ NE iRt
SIS, WEB PR, 5.27,2021.

2) ERARIEAT. A =T, MRRZEVER R - FEE
BORR & 72 5B RBIST - F o T HET DB -
TBIEA~OTE A OFHF]. REFREER T« 2 N7 B
FRAT BT & BRI WTEIT ~ DI ) BefiriE s, |
. 202243 A 31 H. p397-406.



NREICREES 5 AR EBED T A K7 A SRR

SYHRMTIERE  [ESORSH - MREERITIEE v X — ke
INRARRERE 2 ARAEAT

WHoEw % - WL A UEE, FEEEES. 1T RRR
N fo 7O RN NV 2 N P i
[ESZRE#R - PRREEEARITTEE o & —FRREIFE
FTRATIE 2 858 JF Lk

[ B69] /NEENCIAES D RBEEEBE XS5 H 5 =
EDRHBILTWND, ZOHRTAMIEIETIL, #iamd
BT 5 DYT12(ATPIAS %5 i) . NBIAS(WDR45
BLERE) . W SR A MERE (ECHSI i
POLR3A B5 9572 &) OBW A KT A E1ERT 5,
[c5 & k] WHEREIZZ D% & LT, ATPIAS
PR ER . PRI 12 L D AR PER R (NBIA) |
AR JE I AE A NENE D 53 B o e T D15 1T 5,

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 AEMANAE (Relapsing encephalopathy with
cerebellar ataxia: RECA)

5. ZAMERIERFIE (Rapid-onset ataxia: ROA)

6 . FERMEITIE/ DK KFIE (Slowly progressive
cerebellar ataxia: SPCA)

7. BHIFRIE T A AMERRE (Early-onset epileptic
encephalopathy: EOEE)

8. HAANRY 7 AREFE (Autism spectrum
disorders: ASD)

9. /NEEIFEIEH G HRFE (childhood-onset
schizophrenia: COS)

2. NBIAvJ—X

+ NBIA1. Pantothenate kinase-associated
neurodegeneration (PKAN) [PANKZ], /NE#IH
BB D YA =7 LMD T2 AITINEE L 72 2,

- NBIA2. Phospholipase A2-associated
neurodegeneration (PLAN/INAD/PARK14)

[PLA2G6] 1% 6 7> H ~2 pf CHEsh AN, F&k,
PRt e A Rk LA TIREE S 72 B

+ Mitochondrial membrane protein-associated
neurodegeneration (MPAN/SPG43) [ C19orf12]

- NBIAS5. Static encephalopathy of childhood with
neurodegeneration in adulthood, Beta-propeller
protein-associated neurodegeneration

(SENDA/BPAN) [ WDR45]

+ Fatty acid hydroxylase-associated
neurodegeneration (FAHN/SPG35) [FA2H]

- Coenzyme A synthase protein-associated
neurodegeneration (CoPAN) [COASY]

- Kufor—Rakeb syndrome (KRS/PARKY)

[ATP13A2]

- Woodhouse—Sakati syndrome (WSS) [DCAF17]

3. WIEEZEMEE

Leigh JEfHE

Wilson 74

FAHERA Huntington 5

AF L~ UERIAE

TV A — VR RIE

Vitamin B1 R ZJiE

Thiamine transporter 2 25 JE (4T o KaE)
POLR3A B8 iE

ECHS1 %54

[F5 5 & BE] ATPIAS BEMRIBICITA < &
9 DN H 5, Feiltld EOEE O H KM R 5
DIRERI S HE S, S HICHEMEIC > TWVWd, NBIA
) =X TINEEIRIEDO b DZ2 £ LD, WHIFEE
BEZEMEIE IS DWW TR GMER e R A R H R BT E
FNRVEBREE L ODILERD D,



/NI RAET PE R EEBDIE DR B RA & IR S I
I 7= B AR © SRR iPS MERE D HEST & RIE S THE
FF DFERA

srHptIeE

FEISZ AR A - PRSI TE 2 v X —
RS Lk &
Wt ¥

e & - [ SRS, v 2 —JRbe N e pRE
B AR EER, & ARIEFT

HREMTIERT BN

[(# =]

NEHIC AR RS 2 23 2 MRS A
NTVEHR, b0l bEREYA =T TH 2
N AR RS DYT12(ATPIAZ S48 E) . whfflE
FRAEMIE (POLR3A BUHE) 12w Tk, oh
F CAMFTEHE R R D IR S 2241 7 R
AR 7 LT A TR 2, — T D
DFEEBIT IR T B\ TUIIPERE S D 1R IE DS 72

L SRR BIRREIT ICH D OIRBEIR OB A £
Nz, 2 ZTAWIE TR, Kev x—REkticz2

2 AR 0 BEFERMIMN 2 & # BRI 1PS Mllie % 5t
L. The 2RI 2TV, o TR aE %
o229 5 2 & T, AREDIRBERFICETS L
S BMRAEBRLZEEANET S,

[77]

1) Bk R R 1PS HRE D87

BEE RIS 2 E L 72 T U v osBRicilip 4 K+ % 4
BIANATE Y —=A~7 2 —%EA L, iPS #ild%
B3 2, av=—5000 L 7= &RIZ % e DR
2119,

2) fERMIIEE X 02D THlE~ LB E
BERMNIMD ST L 72 iPS Ml 2 sl s X o4
VaFyv FudAg bl ) Tl {LiFES 5,
FHEICIIE I A TRk I e T e Fa—
N WS,

3) HIRERIABEAT & 73 78R B RE AT

@& A I L 72 iPS MIfE. & 2 W I3 A Mz R
HH BRI L 7 iPS Mg & o lelEt T ic X v . IR
BB 2 MR B SR TR 0 & b 7r & D4y
TIRREZBA S 0 IC 5 T & T, REEDIRRER)F % IH
LT B,

CLED|

1) 14%0D ATPIA3 BFiEERFE B XU 3 4o POLR
BEH (R A MEE R A & iPS MR 2187 L 7=, fthic 2
£ D IEHNIEE O iPS Mg & 857 L 72,

2) iPS Ml &Rl Es L O ) 27 v F e 4
b DI R ML L 72,

3) POLAZER D/ FIREL LT AT 74 v v 7R
HWORERATRBINTED, INEMRMIES 2 Vit
AV IT v a4 b LI EEEE L R IR
ISR 5 2 L 2EHEL T3, 2D7=0IcHi7zicn
V) = PR =7 v =R FEDH B, K
HEEIZ, KW AT LDy VT v 7T%{T> 7=,
(s

/NSRS A W E EDIE o fi BB RH & IEERBA T IC
M, ATPIAZ B iES X OF POLR B & 2 Ve
BE AR PSHIfEZ B L 72, 5. 2hooER
FEELEY 1PS HURE %2 F 72 R B85 TR 7 DR D 72
DIFNT 2T TIETH %,

[(#%]

ATPIA3 BEE L. BRIRI I/ N B R B 7 &
DL O)DRLZEIKRKREMZET 2 Z L2 Hb
NTw3, AREDOFHRE LT, APLARFEICL -
THER DB HIAT 2 2 L0, ATPIASER B D X 5
IRE R b L AMERIE R X 2T o, 20N THET R
D203 % 2 8T, RNIERBOIBEERAE~D & o H
&7 2 MR RERRFE DRBHIC O Tt B LRI
%, ¥7- POLR3A RHEIEDRINE R T POLR3A 1%,
RNAFRY AT —¥ Il OFEE LI v K-S v &a—
N L. Z D288 HE R EARS EEE M ORI A 2
JEAFCH 5 POLR BhEREZMEIEDFK & L CHI
LT 325, Do EHE Tl ERA & AR
HE)Z 295 2 L ANEFH S 2 7 o 72, POLR B
HEZEMNEZ &D. £ OfilanFREIIRHTH 5
b, FAalx POL3 285 H{H 9% non-coding
RNA®D 5%, 2754 2 v 7HliH#licEi b 3 snRNA I
FHL., Th KRB DS FiRREMEIIC D723 %
ERERZ LT, 2 OHEGEICEY fHA TV 5,
E=BEN

1. Kashiki H, Li H, Miyamoto S, Ueno H, Tsurusaki Y,

Ikeda C, Kurata H, Okada T, Shimazu T, Imamura H,
Enomoto Y, Takanashi JI, Kurosawa K, Saitsu H,
Inoue K. POLRICvariants dysregulate splicing and

cause hypomyelinating leukodystrophy. Neuro/Genet.
2020;6(6):e524.
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rEBEE ESIAE - MRS R v 2 — /N
TR ZREE S

(8 5] (D)/NRIFE O AR ECEBEESE 12, HE b
%<, F—DFEED 2 IEIETRE THIERIZEKET
HY, M XV ERLS 2, £/, ThZhopiiR
wHTHhY, BRECET AP0 L%,
BECEHLCH, HoEwI T v RIFIEEA LR L,
N BF T 2 B kR NG T 3 2 & A8
BloE e, REREZRILE L2, 47 5 <L Ccoffif
BRI B B o —J7 AR Fa DB LT,
BIZFHRBEZ EUKRAL ZERLBRAZEINOOH Y, ¥
RNl AAREICET 2 MAZINEE, T
BETITRkwoNTWE, KiffgETid. AHEGEEE
75 &% BT /N O F DR R RN 72 2. HARTE.
FEREEHL 2T 2720, BFETREEZITTCW B E
FHOBFICOWTOEREINET 5,

(U7ik) w5 e 2 B, NRMREHRT cisii e %
F 7o AREEGEBIAE % & T /N RIHAFSE o f DR R &
L. 7T—2R=ZZERT %, ZWeLHERERICOW
Tl WAERT v 7L — 2 %ET 32 ELT, &
AT XY RNICIE T 2, $72. RHEEEEES
C® L3 2 fRE Tld. EERORARIEIR O Lk EE
ThHd, 20D, BEHLEMZRLICOWTH, HHIC
ZIHCE A CETMCHEET S X9 IcT 3,

[REE] HAE, Yt v 2 —~D ABHE OERZIEA L
BAANT B L RARRICT 2720, UTohiHckES
X HEfR L 72,

) BEFAALT LORKERT v 7L — b 2BIEL., 2
YDA TIRELRE (235D 2 EEF% ICD-11
ICHDENET 5, HREE T2 b A o T 24Tk
G4 (BAESRZE&EE2v) 2EF L, EERER OF
oM oERE &) ZEREXCTATI L, ofi, ¥
e RE RICOWCIIHHLECTIATE 2 X9 (1
T2, AMLET =200z FEEOEHEE O HI|Z
52X 3%,

2)ENE, ARG ELED T — 23, 4 v &2 —F v bk

Lavwavyea—2 -0 T 4 A7 ITRfEFL, T — X
N—RY 7 FTCTZ7RARATESLLIICT B,

FRROX I AAT T Y O THRAEN D 5 RIS
T2 XM EFEEZERLCHY ., GEREES~HET
ETH D,

[ D]

PI3K-AKT-mTOR % @ 8 H 23 30E i B G- 3 2 #b i Rl
{LAE (tuberous sclerosis complex, TSC) ¥ X UBRJE 1 Kz
BRI 2 RoJRIEIC 517 % FOXP1 o5 %, Mk
ICRET LT, HiEE I, mTOR ZATHEL, <
o DRI IC B 53 balloon cells © FOXP1
OHIFENREIELT 2 L ZHLPIC L2, & HIC,
AR D FOXP1 D 2 v X7 B %175 FETH %,

(SCHR] #%2i7 L



WDR45 BB R A A 1 B 3~ 2 FRR RV R O T 5%

S EBgERE ¢ ENZRG R - ARSI & v & — e
VAR AL
g i - FE BEE A RIETT

(H#] WDR45 BREMFEZEMERE 130 D SR % £ 5 1
RAEMERE DT TH 25, /NRIIZIEETH: O HEEEH
PEERCTADPAZRD 5 DR T, FRRE LCD I
BFT RO A TH Y . /NRINICIZBWIREE 2 F1 2%
INRERIC & D X 5 REFIRIVFH 2 580 72 D AE & 5 5 ~
Ep, ICOWTHHRDS & B HMICB RN %17

277,

(73] Kt Eh R % R0 W& % 1T - 72 EH D 5
B, BAEIC WDR45E(R 5K % [F:E L WDR45 B
PRERZEVEAE & 20T L X 7 /NI 5 il xR & L <., IR
A A2 B, BT B i MRI P RLZE 122w TR TR
T 21T - 72,

(F5H] FEeiEB) FEEN 2 R oW RI O K& 217 o 72 4F
finlx Al 10 2H~3 T, 2ok, B &R fTbh
WDR45 Z B [EE X b £ coMMIZ AT 5.6 %
LT, VIEoZHENEZRTHRNICIRYES
&L A LA R cld. 5 B4l < AST 70-961U/L &
B EEZED TE Y. WP Tl 5 fild 4 flcEiik
8% High-amplitude fast activity (HAFA) DFf L% 2
LTz, i§ MRI T 5 fleflcRiiHE oREAR
KT, L IHICMRIEFE L EED TV, wih
bIFRRWFTRCTH o7, BBO 7+ v =T v THIC,
3 PICHIICH S EREME IR EZRDTEY, %
DEICHRR L 72 i MRI CHEER, RE DA L T2 5
HRCTOEES ZRD 0123 3 HH -7, WDR45 755
[FERIC, i MRI TERBLHE < v ¥ 2 quantitative
susceptibility mapping (QSM) % 17\~ fi#HT I R AL D
range of interest (ROD) Z &% L. WfL3E R QSM %47
o7 flciR, WEREBHCE ZGEES2R0. /NR
JACIE T1, T2, FLAIRIRCTL 5 2 2 T L B TERWEIL
BOFTRZIFAL 5 2 2 & 03 T& 72,

(ftiam] RS eEE) S 255 0 . — xR T AST =il

%R0 I R CERIE S © HAFA it /i % 53 % f
Tl WDR45 BEMIREEIELBE ) RETH L LE XD
N7z, T 5T MRI CTERVLE ZRERA L 2 4L, X 0 A
DLW OHEEESREE 2 THAIEEZLN, ThHD
PR RINE AR Wb 0 L E 2 bz,

(23]
1) Ishiyama A, Kimura Y, Iida A, et al. Transient
swelling in the globus pallidus and substantia nigra in
childhood suggests SENDA/BPAN. Neurology. 2018.
22;90(21):974-976.
2) Kidokoro H, Yamamoto H, Kubota T, et al. High-
amplitude fast activity in EEG: An early diagnostic
marker in children with beta-propeller protein-
associated neurodegeneration (BPAN). Clin
Neurophysiol. 2020;131(9):2100-2104.



THEEESIEZ & = 3T ROEREOMRE AR S L O
PR I 52

SrHBTERE - ESIARA - AREERIRITE & v 2 — b
INRARERE ARG T
WHgetm i - Wk s

(12 U i) /N B A Jff# (alternating hemiplegia
of childhood; AHC) i F T, R IRBRES), <
Ao AFETE, FAFMEY R b =7 7 EEARYIEO S
BREHERZZEL, EERHEZEIEBETH S,
ATPIASRINEEFTH Y, ATP1A3IE(L 13 Na-
KATP 7—+¥®Da%7=v 3 %a—FLTEH,
a¥ 7=yt 3 3N L 0D Na-K ATP 7
—PICFFRMNICHFET 5. AHC o RHIE-CF#IC
B3 2 et AHC OB flic B3 2 FRIZR 5
NTn3,

[H1) AHC %263 2 A BE OEIRF] % 5k L 7-
72%, AHC o fsmisar R 2L 2003 %
&L i AHC o EHFRRFEZH O 2203 5.

[5i%] 41 3% CHE L 7= AHC B ORiR G & jRF
fRGIFT R T L, 2 2oURZ2EDOH 2 AHC 2 F
TN EE ORIGREZ, SERIEHRE TICRST
B CHET L 7=,

Uit SRl g 3 41 ictk, ATP1A3 BT
ESISK DAY T v 5 Y. Hii 2 TR, Hifim 20 1
WEIRBES S B L 72, 172> & A 0 FREEFEAE 23
MBI LRE L, 4K AHC L2 anr. 6l
KoESEHRIT L, 16 MFICT WhAERZ X 5213 (1
B2 oz, 18 EFICHEFE RIEDAEFE L,

PR ICIETHAVE S BET 03T S e, 39 kT -
R 58 1 FE R U 72 K52 & 42 B AR BB (AR ARAES T 1 T
b, 41 ERFCHEE L 72, SR <k i IR IS/
M - RIS O E APRICEME L T 7z, AHERERY
IR, WIS, BURERR, DN, REER - BUR T
Lo R RER, SUR ORI - 7Y A —
ADHEIL o =77, #Ete BH IR R 72T
Wiz,

URZBEDH 2 AHC 26T 2 A BE ZAEH]
EEOT8HTH o7z, HIER L INTWD ESISK
DAY TV b EA LR 26 (41 5%/ AR, 22 5%),
BREM L I T3 DSOINDANY T v + %4 L 74
2345 (21 B&~51 %), % DIEv PSOSL & G755C
D) T VP ERETHIBZNENTHT

ESISKDANY T v befF$2263ebic 10T
BrEY ot ESISKDAN) TV FUAZET
% C I ERARZ S I AL & T RTRE SR 2> & #5317
F CHJRERIEN] & T\ 72 D3 BN Bh 13 A5 &
T, BRIBEATRERIRBETH o 72, F FREEFAE 13
Kd20IIEET IHINEELE. TALARER
HEEEREL, % EAEYIETHh 228, 10 KB
2\ I A & ERESEEE MK T 3 2 EHI 3% < HL
LTz,

(] HIBEG O KNG - 5 - SR DFEHMEIL T »
NABERBERELZZDICkLE D EZLN
AHC ZD b DIz X 2585 2 < & 7w, /NNE
i 1B L Tl AHC DR % it L 72 i 72 &0 &
AHCIck2bDtFEz2b 22, 7=z= 4 vok
- mHEMERC, TOnABEBREOREDLE Z
LD, PRZIRY TIIERRREE 2 iR S
AHCHEMIZ Ao bind o7z, ATPIAZ NV T v
F DT CH % (Cerebellar ataxia, areflexia, pes
cavus, optic atrophy and sensorineural hearing loss)
CAPOS JEfH CIIBUPREE MDD —DTH Y,
KIERHI2S CAPOS SEMERE D E R b feFfo T2 0D
2>, AHC 1T b —fiRA IC iRm0 i 5 2 213 &
57 ZIEGIOEHDO PTG L T DD D 5.

BERRIC DO WTIE, BERC IR BREFEIE 1L 7 kA
PBRICid 3% & SN TWwiz, SEloiEt it 10-30
R HHTES ZFEH D, 30 X2 LR 2 AEH] D &

D EAIACHAERIZZEBIL 5 5 2 &3 h ol
WHAERIZ/NEIICERR IR S 2 2 L iF X KM
LTV 223, EIEICH > CTHHA R D 2 13 & 03 7%
2otz A, AW ERESHEIMET S5 2 L2
MR I NI,



INRHISRED Y R F =7 Icl+ 2 EREHE

SrHBTERE - ESIARA - AREERIRITE & v 2 — b
ANJERRERE AT AR E

HFEWTZEE ¢ [F L SRR AEHR T RS,
AL e 4 RAEAT

[(H)

HATNEIHIFRIED Y A b = 7 ICBE T 395 E
AT\, ZOJFK, SHEE, BERIRHEZ B & 203
%,
CSE WD
2020 4F 2 H~2022 4 2 HIio/NResc g E 1218
LRI, NEHRIED P X b =7 BT 5 —
KA M 2Bk, FEEZE-0REOMEHE%
Fal L7z W oAGE R R - HMEIC I, ZXGREY
M2 Bk, FEEZE2NRE ORGSR L L L 7,

G

—RFA 1L 1218 40 550 4 (45%) % H AR
1572, SIREBERUT 061 392 4 (71%), 1~4 1 110
% (20%) . 5~9 B 27 % (5%) . 10 FILL L 20 4 (4%)
72 o T AR EE 736 Il NERILEIR1E 467 151 (63%)
(DYT1 : 4 51, DYT5 :59 {5, DYT9,/DYT18 : 30
i, DYT10 : 156 fjil. DYT12 : 41 fil, % ofth DYT &
Y —X:29 4], NBIA > U —X :36#fl, ZDfthdELR
PEFERE : 111 1), 72 R1E 152 6l (21%) ()& 2E BRI P
& 1100 72 &), FeFME 117 61 (15%) 72 - 7=,

TR 145 B 79 4 (54%) A o BERNEIE %
19720 #EBFHUT 323 5] (B4 165 fil, L 158 ).
PN 1% 1 2 H~62 % (hfiil 17 ). ¥ %
b= T RIEERT 0K 0 2 H~18 5% (hUefiE 5 %), #L
VI 120 §1 (37%) . /N2 160 5] (52%). #H4EHA 28
Bl (9%). ABH 15§l (5%) 72 - 7=, A2 239
B (74%) . #RIE 52 61 (16%). HiFstk 18 61 (6%).
SYFEAHE 10 5] (4%) 72 - 7=, JBIEFHIRE X 172 41
(53%) TEML. 154 (90%) THEAFIE X
720 TEHRERALIZ RGN 113 1 (35%). JFATH: 36 il
(11%) ., FHIkDFEIZIEITE 231 B (72%). dEfTHE
68 1l (21%). Atk D 2B 13 FifetE 117 1 (36%).
FEEME 118 5l (36%) 3% h o7z, ¥ A F =T LiStD
FEEIEUE X 157 B (49%) 237 L. #4675 6 (48%)

23% . APHEIE 210 B (65%) TRD. PHXPHRAE
K194 B (92%) 23% 7> 7=, BEE MRI 12 270
(84%) TFHfi, 128 il (47%) ICEHEHR GLER
JRZS T4 B, FVEIRZ 60 il BERZE 51 4. %z oftt
69 ) 258 - 7=, RIEEIE 302 1] (93%) I2fTh i, W
RiomigE 291 5 (96%) »3#Fx%. Hiffl 169 {4 (58%). 2
#1550 61 (17%). 3 FILAE 72 5] (25%), flic R Y
X ZJEk 35 Bl (12%). 7 b v &k 15 il (5%).
Nra 7z v REEN GRE 12 61 (4%) . RKE
FRIEIRE 7 (2%) 7r E0MThb LT\,

(&%

HATIE 2008 FEDFHE D 23/ NEAFR BT EE % 35
WNEHAFIED Y 2 b =TI+ 2 B 2EFHE 4 5
fEL TH Y., 1026 &4 421 4 (41%) 7 S HEE %
¢, MBEBC 579 Bl FEBLIE—ME: 146 B (25%)
GEIRTE 10361 (17%)). =M 433 1 (75%) (i
PEFREE 196 19l (34%) . FRFFZE MR R 153 i (26%) .
REHEZE R 23 ] (4%)) L3S L7z, KRR
TR 3 4 El, 2L v EMERIZR 3 #
THATHIZE & A5 <. REEBUIN 150 FI1% »i5HR
TH Y., #EED 467 B (63%) &8 % Ho-, K
9% < &1 2E H AN [ 55 23 D B BB 03 % B2 o 72 BR R
13, GBS TR ORI X0 KA 5 72 9 %
=T ORRATEEZWIAIRE L 7o 72 & & EFEHIE
B, HMEFAEDORANER L LTET o,

fth[E 2> & [RIRE D FAE I 5 13 2o 23, ARFB /N HFE
JEY A b =713 DYT10 % DYT5 23% WEHE S -
720 FLRHARIEGNZHRIRA LT, YR b =T 13%H
B CREE. ¥ A b = 7 LA o S OHE S BEE G A
THREZEL, Z OREELET 2HALEH 5 Z &
— 77 TR LARE D FEIERT X DYT10 ©° DYT5 & v o
T EIED % (. YR b = TR IR E ORI IC A U
HFIBROMENTH 5 2 L AR E e,

€fo)!

KI D /NREREEFIE D 3 EA/NEIAFIEY R b =
TEZEL, BED 6 BpEmt. FLIRHIRE TR
Rz tkc, ZnLAFEOFETIE DYT10, DYT5 23
%o 7z, FEREWREHH, MREEAL - Bl - ZEIER S0
ERRIRFEONH & 221 72 O | BEER AR B T8
F DI O [F0E IR T E O RIE 1T Lo T3 Z
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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 autopsy findings in a case of alternating hemiplegia of childhood (AHC)
classified as DYT12. Grossly, the brain was diffusely atrophic with cerebellar and hippocampal
predominance. Histologically, the spinal cord, hippocampus, optic nerves, cerebellum, basal ganglia
including globus pallidus and subthalamic nucleus, and thalamus showed conspicuous neuronal cell loss
and gliosis, while the striatum and substantia nigra were relatively preserved. This is a valuable finding,
as there have been no reports of CNS pathology in AHC cases in the world.

Ishiyama et al. reported that quantitative susceptibility mapping (QSM) of brain MRI imaging findings
in WDR45related neurological disease classified as NBIA5 showed early iron deposition.



