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EKD Episodic kinesigenic dyskinesia

GCH1 GTP cyclohydrolase 1
GLUT1 Glucose transporter 1

MR-1: Myofibrilogenesis regulator 1
PED Paroxysmal execise-induced dyskinesia
PNKD Paroxysmal nonkinesigenic dyskinesia

PRKRA Protein kinase, interferon-inducible double-stranded RNA-dependent activator

RDP Rapid-onset dystonia parkinsonism

SGCE &sarcoglycan

TAF1: TAF1 (TATA box-binding protein —associated factor 1) RNA polymerase ||

THAP1 thanatos-associated protein (THAP) domain containing , apoptosis associated protein 1
XDP X-linked dystonia-parkinsonism
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NBIA

MRI
®  Eye-of-the tiger sign
Classical PKAN AR PANKZ2 )
NBIA1
" ®  Eye-of-the tiger sign
Atypical PKAN AR PANK2 28 °
°
NBIA2a Classical INAD AR PLA2G6
05 25
°
°
, 44
NBIA2b Atypical INAD AR PLA2G6
15 65
NBIA3 AR FTL 39
Neuroferritinopathy 13 63 )
°
NBIA4 AR cP >
aceruloplasminemia 16 72
°
FAHN AR FA H 11 °
(
)

NBAIA Neurodegeneration brain iron accumulation, PKAN pantothenate kinase associated neurodegeneration,
PANK2 pantothenate kinase 2, PLA2G6 Phosphlipase A2 group 6, INAD infantile neuroaxonal dystrophy,
FTL ferritine light chain CP ceruloplasmin, FAHN fatty asid hydroxylase associated neurodegeneration
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216

216 DYT1
60

() 14422.1-22.2 GCH1 GCH1
() 10

( )Definite GTP cyclohydrolase | GCH1
GCH1
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GCH1 1971
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10
10Hz

L- L- Dopa responsive dystonia DRD
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22.1-022.2.
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Q381KY
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() 38 16

30
ADL
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( )Definite

()

35 60
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DYT1 DYT1

DYT13

DYT8

GCH1 14
GCH1
TH TH
L205P™
6-pyruvoyl-

sepiapterin reductase carbinolamine-4a-

dihydropteridine reductase

8021-22 THAP1 THAP1
DYT1
THAP1
(Amish-Mennonite) M C R
60
2009 THAP1
12
19
1 PNKD1
2033-35 MR-1 MR-1
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20 PNKD2 DYT20
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PED
PED DYT18
30

EKD Episodic kinesigenic dyskinesia

CSE Paroxysmal choreoathetosis and episodic ataxia and spasticity
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15

CSE
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CT MRI

DYT10 1 EKD1

() 16p11-g21

() 10 30

CT MRI

Definite

Paroxysmal kinesigenic choreoathetosis PKC
Episodic kinesigenic dyskinesia EKD benign familial infantile convulsion BFIC
infantile convulsion and paroxysmal choreoathetosis ICCA

EKD1 BFIC2 ICCA 16
10

DYT11 MDS

() 7921 SGCE SGCE
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DYT12

SGCE

1988

DYT11

SGCE

SGCE

SGCE 20

RDP

hemiplegia of childhood AHC
cerebellar ataxia, areflexia, pes cavus, optic atropy, and sensorineural hearing loss CAPOS
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() 19q13 ATPIA3 ATP1A3
() 14 45
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~— N~ N

Definite ATPI1A3

() DYT1 DYT5
()

() 18

()

AHC

() ATP1A3 Na+/K+ transporting ATPase alpha-3chain
19913
() MELAS PDHC Todd

( )Definite
CAPOS
()

()
() CAPOS

( MRI
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() ATP1A3 Na+/K+ transporting ATPase alpha-3chain
19913
() MELAS PDHC Todd
( )Definite
(
Brashear
ATP1A3
T613M de novo
55 10 20 22
30
DYT18 PED
() 1p35-p31.3 SLC2A1 GLUT1
()
()
30
()
() MRI FDG PET
() DYT8-10 18-20
( )Definite SLC2A1
() GLUT1
PED SLC2A1
PKD PNKD
2008  Weber PED  GLUTI glucose transporter 1

Q282-S285del

89

PED

36



SLC2A1 GLUT1

DYT19 EKD2
() 16p13-g22.1
() 13
()
20
()
() CT MRI
() EKD1 DYT10
( )Definite
() EKD1 DYT10
13 9.6
20
16p13-022.1 EKD1 PKC
ICCA EKD1 EKD2 PKC
EKD1 EKD2
Pantothenate kinase-associated neurodegeneration NBIA 1 Hallervorden-Spatz syndrome
220131 PKAN2

PKAN Pantothenate kinase 2
MIM ID *606157 Gene map locus: 22q13.1

classical type 12 atypical type 14 28
3/1,000,000
10
75 classical type
2/3 10 15
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25 atypical type 10

40 classical
type 15 40 1/3
10 10 20
Tourette
HARP hypoprebetalipoproteinemia acanthocytosis retinitis pigmentosa pallidal degeneration
OMIM 607236 PANK2 PKAN
MRI  eye-of-the tiger sign 15 MRI T2
PANK2 PKAN
MRI PKAN NBIA PKAN
Hartig eye-of-the tiger sign 15 PANK2
Pantothenate kinase 2
PKAN MRI  eye-of-the tiger sign PKAN
() R/0 Wilson
() Neuronal ceroid lipofuscinosis
( )BBhexosaminidase A GM1-galactosidase
() infantile neuroaxonal dystrophy NBIA
( )ducosidosis
(' )childhood-onset ataxia (esp. SCA3 SCA7)
PKAN PANK2 Hartig 72 48 96
33 exon frame

shift aberrant splicing
Alternative splicing
c.1583C T p.Thr528Met C.573delC p.S191RfsX13
c 1561G A p.Gly521Arg
25 c.1583C T p.Thrb28Met ¢.1351C T p.Argd51X ¢.1413-1G T IVS
c.1561G A
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PKAN

L-DOPA
GPi-DBS
Infantile neuroaxonal dystrophy INAD NBIA2
( 22q13.1 PLA2G6 phospholipase A2 group VI
INAD 79
MIM ID #256600
classical type 25 atypical type 44 15 65
1/1,000,000
Classical type
1/3
1/3
94
Atypical type classical type 10
classical type
Karak MRI
PLA2G6
INAD
1/3
MRI 95 50
T2

Atypical type  MRI 83
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PLA2G 87
PLA2G6 44 32 flameshift
Classic type null alleles  atypical type
Purkinje cell granule cell
30 100um
Alzheimer PD
Lewy oA Lewy L
Lewy
PLA2G6
Neuroferritinopathy NBIA3
19913.3-913.4 FTL gene exon  460insA
458dupA FTL ferritin light chain
MIM ID #606159
39 13 63
100
50 43 75
10 20
458dupA 460insA
(c.469 _484duplént) 10
neuroferritinopathy

93



498-499insTC

40
460insA
60
10
1/4
MRI
C468_484dup 16int
21k
ferritin light chain FTL
Fe* Fe*
mitoferrin
Neuroferritinopathy
12
exon4 exon3

DNA
c474G A

€.442dupC (c.646 647insC)
€.497 498dupTC (498insTC)
c.460dupA (c.460 461insA)

Neuroferritinopathy

24

20

646insC

474G A

T2

T2*

ferritin heavy chain 1 FTH1 19k

4500

Fe?

Frataxin

FTL C

p.Ala96Thr
p.His148ProfsX33
p.Phel67SerfsX26
p.Argl54LysfsX27
Purkinje

heme-oxygenase-1
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(4-hydroxy-nonenal)
caspase-3 p53

DBS
L-DOPA

Huntington disease SCA17

DYT1 dystonia
Choreoacanthocytosis McLeod
SCA2 3

Aceruloplaminemia (Hereditary ceruloplasmin deficiency) NBIA4

3023-g24 CP

ceruloplasmin
MIM 1D 604290
51 16 72
5000 1/2,000,000
Aceruloplasminemia

10

93

12

95

50



10ug/dL 45ug/dL 850ng/mL

1/2
MRI T2
FDG-PET
MRI
Aceruloplasminemia 40

hot spot
95

free radical scavenger

4- -2-

complex | IV

NBIA
Wilson
Menkes
HFA associated hereditary hemochromatosis

Fatty Acid Hydroxylase-associated neurodegeneration FAHN dysmyelinating leukodystrophy and spastic
paraparasis with or without dystonia, spastic paraplegia 35

16q21-¢23.1 FA2H FAHN
MIM ID #612319
11
1/1,000,000
11
NBIA
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34.8%
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