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ATP1A3: Nat+/K+-transporting ATPase alpha—3 chain
CSE : Paroxysmal choreoathetosis and episodic ataxia and spasticity

EKD : Episodic kinesigenic dyskinesia
GCH1:GTP cyclohydrolase 1
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NBAIA: Neurodegeneration brain iron accumulation, PKAN: pantothenate kinase associated neurodegeneration,
PLA2G6: Phosphlipase A2 group 6,

FTL: ferritine light chain CP: ceruloplasmin, FAHN: fatty asid hydroxylase associated neurodegeneration

PANK2: pantothenate kinase 2,
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INAD: infantile neuroaxonal dystrophy,
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CSE : Paroxysmal choreoathetosis and episodic ataxia and spasticity

<DYT9 PR+=7 ., BRIEMBR T T— X - EME R HE (CSE) >

1. et

(M EEHEX . BLBHENE GEIEFE 1p)
(2)RIEFEH :2~15 %
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Q)RR JEEBFRIEORMEREDO AN =TEMERICET S, RIEFICEROBSES. OFOT
BOBEBREEHS, BREHESILEH D HETH 20 sET2/ B~2/ FREELELD, H
FEITEERFETEHT D,

(4) ZDMDIER : MEEETZ2EHT55HELH D,

(B)EERBREMRR iR LT 2 RMERBIENARESN TS, BIFR &R TERIh 5,

Al EI{& (CT. MRD [THFEE I RE &IF ALY,

(6) HRIZET - thDRIEMED A =7 (RBER)

(7)Definite (FETEZH) LB FREDREED SR =7H &N, BRI EE S FREEES,

(8)BEHIF EE). 7/LO— /LB, BiRR BFLEENFRICES,

<DYT10 PR+=7 . RERFIEEBRFREECZAF D7 1(EKD1) >
1. B2EneEt
(1 EEER B EREN GEEFE 16p11-921)
(2) FIAEF#L: /DR~FA
()RR ARG HEER > TREMD ORI =TE4L., 8585, 10~30 H TEHEHA L
REEZ1BIZHTE~HAITTERYERT, PHLGVEEES TERINAOT L KFIZE
BLEFERIZLGS, BARTIRESFRLL - A RMETEELGLIEDLEL,
(4) Z D DR : D FFEAGEE IR TSN TLVELY,
(5)EGIRRER R : INE{R (CT. MRI) YR RESHTEEMNIZLY,
(6) A thDREMSAN=T,
(7) Definite (FEE 2 M) : RRGHEEER CHE->THRMEMDOAN=TZLEL, &7 5,
(8)SEFEFEH  HMEF—AIOLTRICAELHIENZ VD, FEIOZELABROERZFL ELHD. F
ERFICIE B OB RET 2 FE OG0 FERMBAICIXRAIELTHEFZHEEZRDL,
2. REOHME:
FIEMHEESFERMEIL A 7T — X (Paroxysmal kinesigenic choreoathetosis: PKC) [&#&Y R LEZ S
ERFRORHEEE THS, FLREN VK ONDEBMTIEEN S, REFEHEEHFRESIFRD
7 (Episodic kinesigenic dyskinesia:EKD) . B4 K i3I & (benign familial infantile convulsion: BFIC) .
LR fEs - BEM LA 7T F— X (infantile convulsion and paroxysmal choreoathetosis:ICCA) A& Y .
EKD1, BFIC2, ICCA MiE{ZFEEIT 16 BEREBARD LU FOATHEICHYMILEGFREDAREENH D,
SRGHEEESDORROBRDOAHICELAITHEEES THREL 10 EELEL, EHEBIZL>THEE
MATRET. BHEET 3400, TRRICIEFEY ETUARER ., LIRICR S, BREMHORIKRLH- T, RIELIREE
BEIVYHEIT., MEed2<ER. FEMSHICETe{ERLEHE SNz, BROEF EFTLHDFREL
%Ly,

<DYTH PRF=7,SAH/O—XR- DAL= TEEE (MDS) >

1. ZEiESt
(D EBEHERX B2 EEN EBIZTFE 7921, BIZF SGCE. Bz FEY SGCE)
(2)RIEFH /NREHSEFEH
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()R SA IO —XREDAP=TEERET B, BIETIEAREMRIAIO—XRELGD, SH/A—X
RIFTFER, EERICE VN PR X RESRAN=T7  EHORA =T EELRETHD. T
ILO—IILTHRET S,

(4) ZTDMDIER  FHEMEEEZEITEN S,

(5)ERIRIREFR

E&FATR . BEHZL,
(6) EAIZHE  thDBHERE RS OAN=T,
(7)Definite (FEE M) :SAVO—XRX-DRAL=T HBHWIKREEIAIVA—XRDEFI T, 1T200 -4
LT UA (SGOE)BIFNEREZRHE T ILITLS,
(8)8ZZRE . 7INIA—ILRIEHSAIVO—XREREEZTET D, FEEREETERICRENZ L, A
Jonr - adUh o OERSML. EEBXESHRT. BHIEOOEH#TH S,
2. KEOHME

SAVA—XR-DRZTHEMEGHRBEELTHIILI-DIE 1988 F£M Quinn NP (245,
BERRAER (ESA VO —XREC AT A X EIEKRTH D BIE TIEAREMRIA IO —XRERGD, SFH/A—
XANEFEKRCTEMEEEE T %o LEREABRMICZ REFTILA—ILTRET D, BFLLFICELCEMET
1835, PAMTFILEEBREICEEFYERO A7 (EHRTE) . LSRN T (BE) 455, #EH
[ZIE 20 METICTRIET 5, EFITDRNTHR, —BUDR=TELLIELHDH BHES S H REMH
BEE (OCD) . NI HMERKRE) . TILA—ILEKFLLEDRRLH D CANALIKREE (FEME. IEFR/EM)
DHELHY . TADAIEDYTI 2B ET HBICFHESELNESNT,

BETIELARRIEED., 70FE/ A NLTORBIEOPER. 7ILa—LIEEHTH >z, 7ILa—)L
RISHEIZIEINDURBHYEBEERBILTHIL1H D,
BEHERTELBREBMEERLG. FTELRB. R —BEF COEGRFOLETREHEEN T maternal
imprinting £&N %, SGCE BIZFHRBFEEKDADELDNFEIRT HZLIE, (FLHTIRAD SGCE EEZFT
AHLNFEENT=,

BIEFERIFATOO-HILITYAY (SGCE) D/t RAER, INRKIZEZIL—LY TR SREY
AERICKYBBERABDODEENEEINED. I ATOICROND, 2BAEE(ZKS SGCE &R
K(ANTO)BIFESINT, T RETIVURKLHALNZHY, EEM PCRBBELIN TS, HERY
BIAUA—XR-OXFZ7 T SGCE ZED RHEINDEIE L 20%IZF EFHLY,

<DYT12 PRP=7 . BERESA =7 -/"—F>Y =X L (RDP) //MNRIZF M K FF# (alternating

hemiplegia of childhood: AHC) / /MR FRERM REVEAME R ERBREMEEFEREES

(cerebellar ataxia, areflexia, pes cavus, optic atropy, and sensorineural hearing loss : CAPOS) >

L#). ROP DA M SN TV =M., i, LEEDIRELHDHENHERINT-, SERBIXERRIEKHA—
N—59TLTWWBIEEHD,

1. ZhriEst
[RDP]
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(1) BEHRR : BRBAREMN GEIGZTFE 19913, BIGF ATPIAS, BIGFEY ATP1A3)

(2) RAEFHD: 14~45 1%

Q) HEFTR  RICRAET D, 2~ 39D 1M A TERIITERLURIFEAEETLEN, DR=T L
IN—FX Y ERETRT  CAZTIEER OIS, /S—F YU EIRITES, BER
EEERY,

(4) ZTDMDIER  FHEMEEEZEITEN S,

(5)ERIRIREM R FICEELGL

(6) EERIZE: BEREDAM=T - N—F oYX LELTERNT S,

(7)Definite (FEEZER) : RMRETIEFEFLEDORAN=T /IS—F Y XLERL, ATPIASIZEES

BB,

(8)BEEE : DAL 7IIEEOLRIZR DYTI, DYTS ERFMDHAEERT . /S —F VI SEREL THRER
FI|RESN TGN, ERBARBHELTHINTTELRETHS, REREF BT LER
YA AW

[AHC]

(1 EEER . ERBAERERKRN

(2) FEAEF#n - FLIR B~ 4 R EA (18 v A LLAD)

() MEATR  REMREMO ARERET GRS, B, SXN=T7ERBEET, ) RET 5. HERHFE
RIEDHZELHD. REAIT—EETREMTHL, REDOREEIIHRL TRETBEERS
RIEHEETHAD . HAFHRTIEFLRONS, DA T EMEOALATTF— R,
BRIKEZNEE (BRIR. JEXFAMERERSL, RRAE) | BEMEER (BT, KELHAXIEE
H. FIRARLLEE)ERHD, HEREE. ETHEORMEREMET HIEN LY, IR TE
KIZEKT B, TADAREEREIEFLRESN TS, RRANITEED AHC ZRHHE
LH5.

(4)ERRBREMR BERREESH. HiETHFEITAL,

(B)BIEFRE EBIEFERE ATPIA3, EIZFEY Nat/K+ transporting ATPase alpha—3chain., E{EF

FE:19q13

(6) 7132 £ 010K, ShaV R 7% (MELAS, PDHC BEERE) . TANA (YR (Todd) BRE) . B
FEMRER. VL a—R - FSURR—2—1EEE. FEK L7/ RBERRIBE.
ZFDMDERERBERE CREVAFURIE. /NULNFYTREE)

(7)Definite (FEEZEN) B FRECEGFEENREINED,

[CAPOS]

(M EEHL: EREABEERER

(2) HAEERS: ZLIRHA~ /MR H

(3) MERAT R : RAEMEREMEIC CAPOS DFREELLICRON D HRIEEHBAEFHKL. BiBLLLITERKIE
BRCHET D, ERTERETHICBEL, STES. kLR, RAEE. #HEES
155, BETR#LEDOOND, BRI RN,

(4)ERERRERTR MR EHRIZIZREZZHHL,
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B)EBIEFRE EEFLEE ATPIA3., B FEY Nat+/K+ transporting ATPase alpha—3chain. :2{xF
BE:19g13
(6) B M OB, SV R 7R (MELAS, PDHC BEIELE) . TADA (MY (Todd) FRE) .
FEMRER. VLD —R-FSUVRAR—2—1EEE. &K L- 73/ RBEERRIBE.
ZOMOERERBEEE CREVAFURIE. NILNFYTRERE)
(7)Definite (FEE W) B FRECEGTFEENREINED,
(8)5ZEZLREH  RRNIIFERDERMNRONSZENHESN TV,
2. REOHME
BIERDURNT - IN—F Y AEEREZ R, NG R RERBZ &S, Brashear 513 36 HID
ATPIASEED RoNHIEHEETLIz, ORRT/HEDEENHYVIRRIEIFA—EETHS, SRR TIEHK
FEF (X144 T, T613M Tl de novo EEL RSN NTOZATETHSIEE VB EN GV ESNTZ, FIE
FHErIE8MAND 55 BT 10 X 20 KITZ LY, T 22 i, BEGRERMICEFLBMOENWCA=TERDHIE
HHD. REFFEICRHT. 2~35 55 30 BTEMAL. ARKNGH LN T HEHZRAN ADRITEISHS
ENLLY, ZLUTETLEIELLEVD, 2B B DIBEERIRT 52L0H 5. K TFHM TRERSTL
INEIZRY (B TRREFZHI. PAN=T I £ 5. 2 EMETER > LKR> TRODENH D, /\—F V>
FERIFEEFELEZBRFRBETH D NA—F UV UREICIERIGLIEN, 5DKE. HEKFAEMHERE. T
ADAFEELRONS,

<DYT18 PR+=7 . RIEMFEFERESAFRTT (PED) >
1. st
(1) EEHER  BEEAREN GBEFE 1035-p31.3, EBInF SLC2A1. EzFEY GLUTI)
(2) SIS /NRH
(3) R R EBHEE .. BRNAER. FICHTORTIREEEBNS S, DRN=7. . LA 7Th—
DR NYRLIGEHEELD, 505 30 HDOFEEEX1HIC1E~1HICT1EEYIRT,
(4) Z DD : TADAEEEESIEDNRELY,
(5)FRIRIREFTR :MRI TE R EMWERDOBREADEEFRR . FDG—PET TEEAIRKDERYAH
KT,
(6) BERIGCHT: RIEMEDSAFROTELTEANT S, DYT8-10, 18-20 DEEFEMNFEEL TS,
(7) Definite (FEE BN EEBEEZERMEDORXRIT T SLC2AT [INTODEENRLND,
(8)SEFEH FHRERLLTIEHHFE DI, RLVEF. ZiE. ANV RLGENH S, GLUTT RZEE
BT LEEFERBTPED ERICK SLC2ATDATOLEENHY ., LR REDEL FIELHE
HEBREEFERTEELTHD,
2. REDOHE
EBEBRE CHERINIDREXIROT T ORFXRUTHREDRIIZEN PKD & PNKD DI THHIEM
HELInT-,
BIEFEEIL 2008 £ Weber 5AVAMMEB M%E{ES PED T GLUT(glucose transporter 1) D REATA
72 (Q282-S285del) # R L1=, 31X4HI (BHSBHILE 1) REDRR T, CALA . BEDKEET.
HRY Wa—RERT. AMANEREESAMDERN, FOERNBEEEETEHEoTL V-, PED OKEA
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BIGFIE SLC2A1. EEAV/AJIE GLUTT THAHZ LM FERSNT=,

<DYT19 PR+=7 . RIERFIEEBFRIESAXR DT 2(EKD2) >
1. ZETIESt
() EEER - BREREN GEIEFE 16p13-922.1)
(2)RIEFE:7~13 %
()RR BHEHEEH > TRAEED AN T EEREHEELD, 25 LIROFKEE1HIC]
~20 BIfEYIRY , BARBERA LY,
(8) ZDHMDIER: TAMAZEETIDOLHS,
(5)ERRRBREAR  INE & (CT. MR I(XEE ALY,
(6) R AIZHT  thDREMDAL=7, &KIZTEKD1(DYT10),
(7) Definite (FEEZHT) : RAGHEEER CHE>THREMDORAN=TEELS, -
(8)5&FE1E AEKIF EKD1(DYT10) EREMNLEL, EELDIETAVFDI1RRDH,
2. REOHME
AR DHRETIEMEFEET7~13 5%, F15 9.6 BT. DAP=T (B A)NEHEE (ON) DRIELH D,
miRICZ<EAEICLRON. BEOBEREZTLXRT . BHERENLID, AIRELTREDIEERNELD
(6AN). 5HMB27DHETIHIZTI~20 BRLNS, ENEIL>TLLNGELAESD, b DR A nd
FEDEVWLDEHD, FAl. mAIEBIZHD RADEHZKYSIEFHIINDIIENZ D, BERTHE
ABERBETHELSS, BREBININCRONBRIELGEN oz, TADA2ATHELIN. I TADAE
[EEMLI=,
BIEFEE:16p13—922.1 ESN EKD1 (B K) [ZEET %, TIVHRKEAD PKC [ECOBEICE =D,
ICCA &< EKD1 &IFMILBEERFTHAMNBLNAGLAEKD2 [FThnblFEGLHEEN S, PKC [ZIE
EKD1. EKD2 IZESELEZEL\DLH S,

<Pantothenate kinase—associated neurodegeneration:NBIA 1(|H£ Hallervorden-Spatz syndrome) >
1. et
(M EEHRX - BREBARSEGEGRTE 229131, 8ZF PKAN2,
BIZFEY PKAN(Pantothenate kinase 2)
MIM ID *606157, Gene map locus: 22g13.1
(2) FIESEHD : classical type: 6FELLT (6 A ~12 &%) . atypical type: 14 % (1~28 &%)
(3)#8E : 1~3/1,000,000
2. BRRIEIR

10 MUT TRIET DETHEDOCRAN=T7  BERE. B, RIREREMEZTYT,

75% DIE S classical type &S, HITIEE | ZEEE THRAEL .. HASNBRERNNH- TS, K
BAERD ZLIFORA=7 T, HERCERESAENIH DA T IXiMHERE., BKICEond,
AR =TICEYREZRT E1H D, HARERLBERONS, REFHICERMEREEEMEL
BASHT. 2/3 DIEGI TEH T 5. ERITETHETREMNS 10~15 FTHITFEEEL D, TADAIEENT
HBo
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25%% 5 8 % atypical type DFEFITIE, 10 FELLETHRAEL , HEEEFTOBBERNBILL. KVRRICHE
179 %, REREEFELLTIF 0% DEF TRESENMEEREENZ V., EDROAN=TEH DN, classical
type KYBLIREIERAE T, 15~40 FERETHITIEELLG D, T<HRBDHEELF L, ¥ 1/3 DIEHI THMIE
REATHEESHY) M ATERRAEERZMNEAR SN S, FEHICL > TIFESHEKRNBALH, TEL, FHHEIKT
I DEELHL. MEEREREIBRESHLEL,

PREIRBFIEMFIENSD 10 MALUATNCRIES DOETHENE 10 mAITFKELETHEL 20 HARIZH
TTRERLRDBIRENH D, T DM Tourette FEIREE . MRTFROT BB 21—OVRBHEUDKREEZE
THES. BRAREN—F VX LETTESGENRESNL TS,

HARP JE{% & (hypoprebetalipoproteinemia. acanthocytosis. retinitis pigmentosa. pallidal degeneration.
OMIM 607236) HLiERFEREM PANK2 (RSN F-ZEMDS PKAN IZBESNT=,

3. REMR

MRI T eye-of-the tiger sign #5885, CH(E 1.5 TRATLLED MRI O T2 EREER T, EIMEREEZERT
RETRNONBIEEICEBEZRHHILEET . PANKR ZED R 515 PKAN TIELBIBHETH D10,
MRI Ff R 15 PKAN DEZETIZE 1A D<A, NBIA D TH PKAN ICO#A RO ST R THEEL S
LY, =L BRI B9, Hartig D 1) —X Tl eye-of-the tiger sign BNESNBEFHDSE 15% T PANK2
ZEMNRHEShGH, T,

MIRER CTRIRES/\3— %7,
8% DIER| THMFMIRIEE TR T -
4. M

Pantothenate kinase 2 JBE{ZFICEEZRDH D,

BIEFE ., BRER{8 T PKAN #£EL) MRI T eye-of-the tiger sign #5215 E1Z1% PKAN #38<EE5, BEInF
ZEIIOVWTIEAARHEFRI MR EDERTFLMICETIHAFSMU 125 BENfL,

5. SRI2HK
(1)ELATSRZUE, M5 (R/O Wilson §%)
(2) RO 4 L) R XFHE (Neuronal ceroid lipofuscinosis)
(8) Bhexosaminidase A R1E%E. GM1—-galactosidase RIEfE
(4) 3R #0#2EA 3 2 R A 74— (infantile neuroaxonal dystrophy) & UMD NBIA D& £ &
(5) dfucosidosis
(6) childhood-onset ataxia (esp. SCA3, SCA7)
6. B EFERLREAE

PKAN [CR 5N S PANKZ BIEFEEIIBDHTEHRTH S, Hartig D 72 FEFI D) —X Tl 48 510 96
DT7ULTEEARBIN, BB EOEENRESINT=, SIAEURAEE, exon RE. IMRKIZES frame
shift, aberrant splicing BNHUYRFRLDERICHIZYR OGN, FEESIHINEENTOESLZL,
Alternative splicing THIEDFRENELELS-HOEEBUDEFHFLRELLL, COV)—XATRLZL\D
(& ¢.1583C>T (p.Thr528Met) T, C.573delC (p.S191RfsX13) ERIFHR—FUFATO A RSN 1=,

INFETOREEERITIERLEVERE c. 1561G>A ER T p.Gly521Arg LESREVRERFRL
25%F 585, ZDIEZH ¢.1583C>T (p.Thr528Met) . ¢.1351C>T (p.Argd51X) | c.1413-1G>T(IVS) H % LY,
c.1561G>A ER[INT O TR AL HBEDRIIGE A ESNT=,
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HIRREEMREASIEEKIETIOT)TICELELTERL., @i —EICE RoN 5, M8k
EIFMEFBETHEETH D, PKAN TIEHBEE LRIFXREREEETRONDD . tOEBLLTIEHELNT
(TR0, IR R, T A —2 R ZRMEBGMEISABRERETERTHD, MEDRITO/FELIEE
THb. LAAMRYRIRFUEZ1—AASZULMANICERT 5,

7. AR

() BAREARITG,

(2)DRP=Z7IZHLTRYYR R (FRE) . /\7B7zy (BORVEEE) PRIAF STz =O—)L (O A
FRATHS.

(3)N—F V=X LIE—H#%IZ L-DOPA [FEHTH S,

(4)GPi-DBS W ERED#HELH D,

(B)PAP=TZICEBZRMENEETHIOBEEC AL —TFICLIREFHOEEL  FBEEENVLETH
%,

< 3R th#xEFE S A A D 4— (Infantile neuroaxonal dystrophy :INAD) . NBIA2>
1. 2rtEEt
(M BEEHX - EL2ERSEEGFE 229131, REEEF PLA2G6 (phospholipase A2, group VI)
INAD @ 79%DIEHI TRIES L=, )
MIM ID #256600
(2) BAEEHS : classical type: 15% (5M A ~2.5 &%) . atypical type:4.4 7% (1.5~6.5 #%)
(3) 48 : 1/1,000,000
2. BRERAEIR

ETHEORBMEIR. BRER, BRI TTE, OEMHEEZTY .

Classical type TIIFEHEENIRITERFDIEER R, ETHEDONEMKEEZERENANSIEDREIZTRYT,
ZLDIEFITIEREITEEMRFMELSLDD, 1/3 DEFITIERIFTVEREDHRE IDEETHDS, £HITCR
b=7 . fEfE, BRAEK . DNGERZERO D RIERSFLLNETHITAIRETHAHACEN B HIF M TKA
HEDOHLINIMDERICKDSHTETZRL . HHERER GRAEERE. MR, BIRGE) 22 DH5.1/30
FEFITIETADAREEZRO S, THRTERE 94 B THS,

Atypical type M FIAERFEAIL classical type KUHZL 10 KHAZ LY, FEKIIFALES, KAMSTEET
Hd. BERFREFTEN HEMLTERBEILTELG, AEHEEN. IRk, BRI classical type EREIHR
THHN ., ARDERERIFIRoNGL,

Karak fEIEEE (. BRIRIGEL CTREARAE /DN KER . DRM=7 | &G, FIREETHHY . MRI T/MXEHE.
KRERERBICHRMBZRODINE L DRFELTHESNI=AY, PLA2GE BIZFEEMNRESNI=T=8.
INAD [Z&FENBHT &I T=,

3. REMR

HEREECHAZMR. HERETRREZZROLIN, R CERERTIX1/3IZRHEDATHSD,

MRI E{& Tl 95% DA T/IMNKZEHE . 50% DIEFI TREER. REICHDILBEZRO D, MEDT)A—
DRITHELT T2 sEFREER T/ MDD SIEEZ DD, F-. NP KINAETEEZZRDOLIEENBL,
Atypical type O MRI & TIL/MNZEHET 83% DIEBICEEY . ABHRCBEOHKEBEMNELD,
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PLA2GEEIGFEEGMHIER D 87% THRIBHBERTHMERIIOMRERD D,
4. BIEFEELFRRELRE

PLA2G6 EIEFTlE 4 BEEFEEMNRTESIN., 32 MRV RERE, 5HIRKIZESD flameshift, 2/
TURNRTFAREBMIER A RREDBELH D,

Classic type Tld null alleles T atypical type [(FBEEANTHESZ T . HBDEGFEEIHRF A TIEA
LYo

HIRREPRRE DGO, 2RMGKRINEE . MUDEREXEREEEORBRABRIABEELZR
65, HEFIITHIFMERE LT VA — REEMRITERO L /METIE Purkinje cell & granule cell ED M
DM EE A D, BIREARERATIOANKINEE  EE, /DK, kg, EHLBRICRoNE, XT70
ARFIADUFEOAMDEKRXTER 30~100um THY ., Za—AT(S5AVREEA TS, REIRKERE
TIEOERRICEBEERRDOBKEDLBEERD D, Alzheimer IHE RV PD FELA DN, BE TITAEI M
Lewy /MAZ | KINEBECEERKTIE & XILAVEHED Lewy IMEEH ., Fi=. UUBRIE SO ®ERME
IRHEZRIERZE CRIEEEIZRRD S,

AT7TAARR Lewy /MK, 12 RIRHETILEZ L0 THF (ETATH LA, Ml EHROBILBAN AN
BRICES>TEDEINLATREMD B D, PLAZGE BT IS HIREIEHF O 7 R —S RIZTDNWTHBOH TEEL
BRZO—FLTLAD ., B LOBREITHATH S,

5. A&
(V) BEAEIFERL,
(2)DRP=71F\ AT OMIAF LTI =D— )L TERTESD,
() TAMAREIZOVNTIFMEREIZHEYAEEITI,

< &1V F%E (Neuroferritinopathy : NBIA3) >
1. st
(1)EEHKRRX . ELBERENE GERFEE 19913.3-q13.4, [REERF FTL gene D dexon D 460insAZEE
FNIZ 458dupA. SEIZFEY FTL:ferritin light chain)
MIM ID #606159
(2) FEAEEEHG: 59 39 =% (13~63 %)
(3) AR HF T 100 FILLTF
2. BRERIEIK
BAFRIEDFHEHRIEIORAN=TE1~ 28RO BEDORMBEEEETEES, AN RIE L EHE
EiHY 50%., BFTMED ARZT 43%, /A—F V=X L 15% TRAM/N\JRLDEEER, 2EIIFNLTHD,
ATHESARN=TOREREERONS, BEEOC AN =7 (LB RN TREDOMEIZESEH ORIERH
IRHES 5. MDA RRICIXRRELR L ETT HEBEEE AP =TRANROND LIS, 5~10 F
THUERIZIEANY , FAER 20 LS TEFMELDHD. FERTIMETH D, MXKFR. EEMEIREL. FREAEE
Birt=-H0NIENEL,
458dupA [FHEITHES, N—F VX LA BILL, BEES. MHEFNR 515 (460insA EDER),
BARARR (c.469 484duplbnt) BIREIN 10 MAICFIREOIREA RSN EREME T, RERE. /NFIE.
BITEEETRT , IREIFZBZEFNATART, @7 FUIE (neuroferritinopathy) TR 5N 5 H B AT #E(A
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S ERREIRZE RETRLN,

TSURRNFTH AR FRIE 498-499insTC ZEET. 20 HAAITFIEDUEMIRE THREL . EIRDEE(CL
Y 40 AT ERGEBEENERLGY  NMEAER . SEANIRIEE ., EEEOFKEEER. RAEFTER
%, 460insA B FERLIT/NNERK . REEZTERD DR TEL D, 646insC ERETSIVRRATHIANS
FIUFANRRTHDN, 60 X T/IKGEIR, (RIEERFRE ., BROEE) ., NERST, RIEXRZE. OTHA~EE
CARZT BETHAIDNTROMBMAETERT . N—F V=X L BHMEFIFEL, 474G>A EENRX
RAV~FRILMTILRRZTRON, 10 RICKAESITTHRIE. ROTHBERERT . /A —FY=XLE
Ronbd,

3. REMR

MEITIVFVEELIZEALEDEE . BEEHUBROLXMHTETI %, EFHLUATOLETIXMET )

FUREDETIX 1/4128F5,

MRI THRARHITIT %, BRI REBK, 5%, FK, 28, KINRED T2 @R EEG TEEE LGS,
ETHEGVABEENEET L. REER. BERBLIBEELLD, CNIEHTKEMICKDFE. B
BN D, C468.484dup 16int FEFI TIF/NMEEEZED D, T2 LHREBDHELHY . REHAORKIER
FEGI THRAEBROCRENEIEE LS,

4. BInFEELRELAE
TT)FUIEDFE 21k DT V) F> EfH (ferritin heavy chain 1:FTH1) &R F & 19k DIV FRE

(ferritin light chain: FTL) M n7gY , 5t 24 AEF > THEDORIRBEIZHY NERZFR K 4500 E D KR F%
BYRAL, ) FUOEHITFe”Z Fe¥ [TROMNIEEIL T S, T FUTHMBAE IZHY Fe kA4 DFEHE
FRLEEMEEE AL TWD, BRI FUIEBRICEFEL. VT TRETOHOHEICREEL TS,

SFAVRYTEIANLDESRICHELELL, KRB SAI—(EELDFRARGERPIZHEELTLS,
#(EXZRa2 R T N T mitoferrin LAZYI ROV R) T ORNIRIZEET S, Frataxin (SRR 7#H I vyROY
T8 REBEISAI—FUNIVEESRHICEITAREEEEZTO>TLS,

IR FUIE (Neuroferritinopathy) [ZH 1T A BIEFEEMLLITILVT W FTL CRIFAIZHY. ) F
V12 EAROBEEELSE. SRBAEREICEEERIT T HEEESICLY. #EROLFYIRBLSHER

[ZEET %o
IR M T exond [26, exon3 [CT1DEEFEEMNHESINTLVS,
HEOSWEER:

DNA XOLAFHFER (%) BUNVETI/BER
c4714G>A p.Ala96Thr
c.442dupC (c.646_647insC) p.His148ProfsX33
c.497_498dupTC (498insTC) p.Phe167SerfsX26
c.460dupA (c.460_461insA) p.Arg154LysfsX27

HRREPMICIIRINRE., REK. 28, BIRE., 5. REIK. Purkine HIlaDIREET A — X%
RBHD HBFEMICIIZRARVHREROHAREZmZME, ) 70ERRMRIZED. Cb(E Perl
Z2ERUIRIZIVFUORKTEETHS, 72 )FUBEH AKIIER TRUVEELAS L, Mg OET>

BEEYME I Fo PG EESNS,
#HEET ) FUIE (Neuroferritinopathy) TIXEk DL E N EE LR ML XF AL . heme—oxygenase—1 (ER{LAY
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ARLATHEESND, ) EHEL. IEEELEY (4-hydroxy—nonenal) DEIEEL =5, MBEFHICHER TIE
caspase-3 & p53 DRIREEM A DN, TR —L RIZEDHBMAATEMNFESN TSI EATRINATLVD,
BEICSFaVR)T7O#BLROoNST-O . SFaV K7 TOBILM AN RIZLE8LE . RULNTIAaVE
DTEE. CNICKYT R INELEHEEZOND,
5. AR
() BREREITELY,
(2) &L —HIIE S
(B)PARR=ZTZIZTHLTAVY ST EEL PRV X LES IEER
(4) BEHER I BEMRECIIUVENEY
(5) B iR ERFI% (DBS) (L1l &EH B Y
(6)/3—F Y =X LIZx LT L-DOPA (£ £E3h
6. fERIZH
(1) 7\>F > ;%% (Huntington disease) . SCA17
(2)DYT1 P AR=7 (dystonia)
(3) Choreoacanthocytosis. McLeod fE{& ¥
(4)SCA2. 3
B)BEEM/A—FV=X L

<$E)LOTS5AIMEE (Aceruloplaminemia (Hereditary ceruloplasmin deficiency) : NBIA4) >
1. 2EreEt
(1) EEER  BRER L GEEFE 3923924, [REIE{RF CP.
BIZFEY t/ILOTS5XI2 (ceruloplasmin)
ZEIFREBREREANTORESERLHY. FEAENEEATOESHK
MIM ID #604290)
(2) RIESFHES: MARIE T8 51 & (16~72 %)
(3) #8:5000 A 1/2,000,000 A (HZK)
2. BRERAEIR
#4 )L OTSAI MIE (Aceruloplasminemia) (X 8k AN N E NI ETE T BEETHD. STHMELTHERK
(FEFTRIC 10 ELLEETTEHIENH D) MIRIE ., HIFERNZE TS, HEEREL TTRMES.
BEEEEORATROT  BREOCA T IMUKEANSLDEFTRONS, BHEES, /N\—FV=
ALELBENT W, BRABRREMCELA LTI ELLHD, FBHAEKELTIESD, BBAMEELHY. 50
BULTRONS BIEEMETEESICENIE 93%DEFTRLENDH., BAOIERI-N5,
ANTOEESARDIHEFIISIEFIHY . MERMITGEU MR R ITHR A< TMEKE . Z2FIRE. BHE
B-TTh—L ADOMENH S, BB ELBRONAREICIETHBERHY EDOHE TR,
3. REMR
RERSARTRIMBERILOTIRAIVEEL, TJ2YFUVREN LR (EED 1258 E) 245, iFt/LO
TSRV 7zAF IS —EFEHIFEC NEREBEMERD S,
M ;&R (10ug/dL LLF) | 8% B (45ug/dL L) IFIE T 9 %, V) FUIEE (850ng/mL) (FIE0, FFHED #%
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REIEXT S,

ATOEAARTIEIMERILOTSRAIVLARNILIZEEDH 1/2 TH D,

MRI Tl& T2 BREABEGR TRME S/, R BB BIRZ. #5%. RIK. Fix. BETEBEEZRO.
FDG-PET THRERHAICITERZOERSH, ETHICEEER. KINREICEFTERBEENEL D A
THREEARD MRl TN ERBOADNBRESN TS, HEEDEXEIRETLRLON., FETELL,

4 BIEFEELRELE

#; )L OTS5AIMAE (Aceruloplasminemia) TlXEIILATSAZIVEBIEFDLEENRONDS 40FEEDE
ENFSN TS, LMW S hot spot [F73LY,

TIILATSRIVIFMEERD 95% DIBATHY ., JzOFIHF—EELTOHEALHY . MM SHKELE
9%, 51T free radical scavenger ELTHEAT 5, WILATSRAIVELRFEENELLHLMEI LD
A FELLAEKY  TOFRERBBRIHNBEL . BN TRIEHAN ZADNEXRT 5, A TOEEE
AL ZAEAL TWSIEE 4-KBEE / R F—IL OOV EE-2-TILTENREN EF LTSI ETEE
BASNT=. SFAVRYT D complex I & IV #REICEET Hi&ET Mo ShaV YT HEEEFLBHALAESN T
%,

HBEMICITNAKENERED2~5ELLY ., BIRZ. B TELL, KITHEHRIYL 7RO
FCERICERT D, FRICIEISMBE LR SN SH, FIEEBR G Bl SISk EZ R0 . BERR
DERAEHETEEND,

5. SRI2HK

(1)NBIA D fthik &

(2)724)LJ 2 (Wilson) §5

(3) A% X (Menkes) &

(4)HFA associated hereditary hemochromatosis
6. A%

KRIRBGEHEF L —FROBRRZAEFEVDJEFIHRETEIERESN -, RE X HER - FHEEES)
ORFERIZEESNT=,

< Fatty Acid Hydroxylase—associated neurodegeneration (FAHN) : dysmyelinating leukodystrophy and spastic
paraparasis with or without dystonia, spastic paraplegia 35>
1. et
(N EEHER TLEARMELH EETFE 16021-923.1. REEGRF FAH. BIEFEY FAHN)
MIM ID #612319
(2) FAEFHS: 3~117%
(3)%8E 1/1,000,000 LT
2. BRRIEIR
B~ B CRET DHMAREE ., K PAL=7 . RAERK (RHZEMRE. BRREBES)ZRHHICET S
RET, ETHICHMEEEEE . TANAZELD NBIA ICETHEED I DT 7RRDBELH D, xt
HRENSEMEUEMREEREY 5. e, MTEZTLRY RERELTEIRNMET. RERE, RE
RO REGEBRTIERE, AIARRKR, % LERKESEZTEZDD.
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3. REmMR
MRI TREBKDIBKMMIEZRD D, HEITHIZ/NINFEBR, BER. 15, EdE. BHOEBEEEROHDH, NP HEME
I5,
& 88 T granular histiocyte #5285,

4. BIE
(M PR=T7 /EMBISRHLT/AYAT7Y AV, FHF=DO0  ForaLynRELnbnd, $hERITES
[2kB, BFICTARYY X LFEIMERAIND, BRI RIBREE (DBS) | B BREGIRMT . (RRMIR M2 E B
TS TS,
(2) ZREEBHED F I
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<EEERE>
Barthel Index 85 UL TZXRET B,

BRIAR mE
BHi. BBELGEDEET, ZENBRRNIZENKZS 10
1 BFE AN (BIZIE, ENTEY>THALKLTES) 5
28 0
BHiI.JL—F ., D9 RAMDEELET (HITHILED) 15
BEFH
. BEODHINBMRIIEREETS 10
2 BARYRFA
FEAZEIEAEETHAMNIZIZENE 5
DIEE
SN IEATTHE 0
N B GEm., B, |mES, OITHIY) 5
3 EA
MBI XTI T AT RE 0
B (KBRDBRE. BIBREET . R—2T L EBLEEFEALTLSIESE 0
ZFDEBELED)
4 RLEE =0 __
AN E). hEFZZ D, KR, RIERICNHBEIZET D 5
MBI IEA [T RE 0
. =hva 5
5 AB
R MBI IE T AT RE 0
45m L E DT, WEE (ESF. STHRIEIBRO DERADOFEIMHT 15
6 B 45m UL LD BISIT. HSITHROFEREZST 10
T
HITFEEDIS S BB FITT 45m LLEDIRETTEE
LRt
Bi.FIYLBEDFEROEEIIRHEIEL 10
7 MEERFER | TBXIIEREETD 5
T gE 0
Bi. $t. 77 A F—  EEDEFEREED 10
8 ®BEEBZ BB, IZEMTREREN, 2 ULIIES TITAS 5
LEEE LIS 0
KEZLL., 7H. LEOEIKRLEATRE 10
BEEaU R 5 .
9 a1 EEIZEREDRY. wha. LEORIRWNNINBEETIELED 5
EEELst
KEAL., UNRZRDEIRLE AT RE 10
RV
10 _ EEIZEREDLY . RBOFIEWVNMBEETIELED 5

£z st
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K2
1.

T 5 e OVERE FE S0 B DT IS 6 U % B H IR

40 WO 2 BRATEAR | *ﬁﬁ)ﬂﬁﬁﬁ"’r CBL T, WY EICRBROREN2WEEICIE, W

NOEHOSDZANTHAE LKA (72720, HREEH ORI 2~ BRERE Th > T,
PAHREZR B DIZIR D, )

- ARREBRAGTR IS B D BAEE IS OV L, EUREFAVEEO T TIREMTOA T LIRETH

ST, HIT 6 22 HH TR bEWVIREZ EM B2 28 &35,

LB JERORED ERROEIEESHE T EL EIZEY LB TH 505, @R ER ki 9

D ENMEREDIZONWTIR, EREROESE LT 5,
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