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Clinical and Genetic Analysis
on Hereditary Movement Disorder
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This thesis is concerned with clinical and genetic analysis in autosomal dominant
cerebellar ataxia, hereditary spastic paraplegia and X-linked Chorchot-Marie— Tooth
diseases.

Autosomal dominant cerebellar ataxia (ADCA) is a clinically and genetically
heterogeneous group of neurodegenerative disorders affecting the cerebellum,
brainstem, spinal cord and cranial nerve nuclei. The molecular genetic basis of at
least 15 SCA subtypes (SCAl, 2, 3, 5, 6, 7, 8, 10, 12, 13, 14, 15, 17, DRPLA, 27) has
been elucidated and indicates several mutational mechanisms affecting a diverse set
of genes. The most common genetic mechanism implicated in the etiology of these
diseases is expansion of trinucleotide repeat sequences leading to elongated
polyglutamine tracts in the respective genes, and toxic action of the mutations occurs
primarily at the protein level. In Japan, approximately 30% of ataxic disorders are
~ hereditary and are classified by chromosomal location and mode of inheritance. The
most precise means of identifying SCA, including the specific type, is through DNA
analysis. If the disease is caused by a polyglutamine trinucledtide repeat (CAG)
expansion, a longer expansion may lead to an earlier onset and a more radical
progression of clinical symptoms. However, the etiology for the remaining 25 to 30%
is unknown in dominant hereditary spinocerebellar degeneration (hSCD). Recently, hSCD
caused by a point mutation in the responsible gene was reported apart from the repeat
diseases. I had support and conduct a broad range of genetic and clinical research
on spinocerebellar degeneration, including elongated polyglutamine tracts (CAG) and
point mutation in the respective genes, as well. The study aimed at finding the genetic
causes of ataxias and their clinical signs and symptoms, their severity, and their
prevalence based on ethnic origin and geographical variations. Here in Hokkaido, we
investigated the relative prevalence of different subtypes of repeat expansions and
the other new varieties of 16922. 1-linked ADCA, SCA13, SCA5, SCA27, and SCAl6 in
Japanese patients on Hokkaido, the northernmost island of Japan. Genetic analyses of
113 unrelated Japanese families with ADCA from different areas of Hokkaido Island were
carried out in our laboratory between April 1999 and the end of December 2006.
Hereditary spastic paraplegia (HSP), also called familial spastic paraparesis (FSP),
refers to a group of inherited disorders that are characterized by progressive
weakness and stiffness of the legs. The most common form of hereditary spastic
paraplegia is caused by mutations in the spastin gene (SPAS7), which encodes spastin,
an adenosine triphosphatase associated with various cellular activities protein. This
time, we screened 14 unrelated Japanese patients, including 8 with AD-HSP and 6 with
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sporadic cases of unknown origin, to assess the frequency of the SPG4 gene. In this
study, we did genetic analysis and detected four causative mutations of SPAST among
14 unrelated patients with spastic paraplegia.

Charcot-Marie-Tooth (CMT) disease is the most common form of inherited motor and
sensory neuropathy. X-linked disease CMTX is mostly associated with mutations in the
gap junction protein f1 genes (GJBI) on chromosome Xql3. 1. The severity of clinical
symptom was found in carrier females in advanced age. Here, we describe clinical
and genetic analyses in a female patient with CMTX neuropathy who exhibited a mutation
in the GJBI gene as well as atypical scattered lesions in cerebral white matter in
T2-weighted magnetic resonance images (MRI). We demonstrated the first female patient
with CMTX who was severely clinically affected and exhibited both the features of
demyelination and axonopathy along with atypical scatted lesions in cerebral white
matter in T2-weighted MRI.
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AN HERIILI DOTF— BRI TV S,
BT I E R KRR EETR/ M ORGEFRIT CTH D, BT/
MEZEMERE (spinocerebellar ataxia; SCA)iZ, /INMEE 7= I 8ETE OB LT & i@
L NERFHICRREERE O EEE b OBEHERB ORI CTH S, SCAITERDRA
SERRRENLRY | REEORENMES £HT TRESNTVD, BEXTIC, #
EFES L IXYURBERTORRERSFIE &7 SCA X 30 58S IZET 5, % SCA DReE
FERIL, BREED 2 VIIEBRERICBVTEY— MNEFIRBREBET AL ODH B b
BEEICH BTV B, BiF TIRAERORER CICERT 2 SCA AMEIR T3, 22
T, HFEEIL, BIWE TH 5D SCABE 113 4 2 RIBREBEFRIT BT o/, Z D8R, SCA6
I 31%, SCA3 13X 27%, SCAl 25 10%, DVNTEITHES, 7= 16q MM SCA 1% 9% % K57~ &
HERNRKED SCA T 14%% 57,

DT — < I XF MR MR BB (familial spastic paraplegia; FSP) D Y45 & 5T Th
% spastin BIEF DR Th 2, KRR BRELIZEITIED FRORMERE 2 T L+ 5%
BTHY, YHBBTOREGFED L IERZERAREINEZLOIZ0RICDIFS, &
W TIIFEMBER D BE 14 B2 XRICT, FSP OULEEF L L THEDOR L& spastin O
BARFRAT 2T o1, TORR. 3AD LIS ECAONTVRWE=AEREL BH L,

DT —~ & XHHME Charcot-Marie-Tooth Ji§ (CMTX) @ 1 FRIZ DOV CEAGTF RT3 4T
WERARET R L B DR TRET Lz, ONT OUBEBBEFIIEEH V. 205 5 OMIX 1LH 20%58
Ex5D25LENTW3, BEZERIX gap junction protein B 1(GJB) Bz FDEERT
HY. TI/BBRRIN EE LT, KEIREMEFIORBETHY . 1ORMEER
K2 R FRRIIOIMDESF Tho 7o, ZOBFEL LT, RKFIORIT B L RLBA M S
DD toxic function Z/ TV D REEMESC, EIBEGEFONTEIZOWVWTEE L,

ING 3OT—VHRICKBETREREITV., KB CHENE 2T o7, BB RENE
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SCA DBETFHITIZONWT, BIEDOTEHER LV, BBV TRECEROMELITAM
PHDOBENPZVH, SLRYHIZEA THEERBEIZOWTOSWOFEIZEL T, M
BHol, BIEOCEBHEIRLY ., /MM EATEOEEIXKICEESLFAL 2 L/INNEHELR DR
WERETOEINIAR TRV O TREFZE BRI SEREMIZ OV T, BRINho 7,
7o, HEBIGFOBREY. BERY V7 OMBIREER LFHE L OBIRIZ OV T, SCAS 128
V3% SPTBN2 & > 37 Zflic, BRMH o7, DT, EEDOZEHEIT X Y &G SCA D5y
BORBEHDEZH, BERZW L BET2HO—KER, Jv— MROBEH L, 16q EEH
4 SCAIZ 31} % puratrophin-1 BT D | HEBRN YBLEFORBICLELTREIC-
WT, B bote, EZOT—<TH D FSPIZOWTIL, BIEDERERR L THEO &K
LY spastin ¥ /%7 DL FHERE L JREE & OEMR. in vitro 55 E & FV V- & spastin
BEFORBFRICEL T, BRI S oz, BIEOFREL IV | MR HI TIIRFEH DA
TURRREVHE BH—BETOERTIOL ) REFREROERDOEBY &2 X - THFEIC
DWTEBR DT, BEZT—<THD MIXIZHOWTid, BIEOFREZ LY. COMIX T
RO BN MRT TO BEREICKIS T BRI OV TERA S - 7, BIE D 2 KIS
LV X ESFERBTIILHIREEFCEES 2 L 2BE 2 TREMEBORBREFICET 2
HRBHolc, ROTEEO=ZG@HEGR LV, MRMARRITIIT S GJBl OFByAi, KT CMTX
IZBIT DR E CORFHIOWT, BRI Do, MNOBEBICBWTHEESRIT. B
DOFEREREZ S LIC, MR BELBE X €, Sh@EcEgELE,

Z DI BEEHREBOBKG L B ETFREIC SV THEMICHIT 21T A TEL
Pl X4V, 5%, ERREBERZMNICRSI ORI LT, ROOBEEEBORERERORXE,
REHE O FTREER i S h B,

FEE—RIL, ThOOREEE < FME L. KERBERIZRIT A HFECHREBRA /2 & b 3
HHFZIREL (B%) OFEMNERTEOICKSREREETALOLHELE,
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