NSC 87-2314-B-040-021
86 8 1 8/ 7 31

E-mail address: Mingli@mercury.csmc.edu.tw

repeats
MJID
Machado-Joseph Disease
MJD MJD HisTag MJD
MJD
MJID MJID
MJD
MJID
(14932.1)
MJD 3 lamotrigine MJD
(3 -trandlated region)
CAG MJD

(amplification mutation)

MJD .
J Machado-Joseph Disease,
MJD Abstract
MJD Machado-Joseph disease (MJD) is an
CAG repeats 72-  autosomal dominant spinocerebellar
85  repeats 150 degeneration characterized by cerebellar

13-44 aaxiaand pyramidal signs associated in



varying degrees with a dystonic-rigid
extrapyramidal syndrome or periphera
amyotrophy as major neurologic signs.
Unstable CAG trinucleotide repeats
expansion in MJD gene on the long arm of
chromosome 14 has been identified as the
pathologic mutation for MJD. We have
identified 16 MJD affected families. In
addition, we have analyzed the range of CAG
repeats in 150 control individuals and the
CAG repeat number isranging from 13to 44
in the control individuals and 72-85 in the
expanded individuals. In this proposal, ten
lymphoblastoid cell lines (LCL) from patient
of different age at onset, at-risk individuals
and normal controls were established. In
addition, his-tag MJD recombinated clone
was established and E.coli expression MJD

protein was purified. The polyclonal antisera

against MJD protein were raised from rabbits.

We have confirmed by the western analysis
that the MJD protein expression levels of at-
risk members, patients and normal
individuals are indistinguishable. In addition,
our preliminary results indicated specific
inhibition of the MJD protein expression due
to lamotrigine drug treatment in cultured
cells. In the coming project period, we
continue to study the mechanisms involving
the drug effect on MJD protein expression

inneuronal cells.
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Introduction

M achado-Joseph disease is an autosomal
dominant spinocerebellar degeneration
characterized by awide range of clinical
manifestations, including ataxia, progressive
external opthalmoplegia, pyramidal and extra
pyramidal signs, dystoniawith rigidity, and
distal muscular atrophies. The disease
manifestations usually start during adulthood,
with amean age at onset of 37.4 year
(SD14.1), but the distribution of age at onset
isvery wide, ranging from 5 to 73 years
(Sequeiros and Coutinho, 1993). The disease
locus was mapped to chromosome 14g32.1in
Japanese families (Takiyamaet a., 1993).
However, the pathologic reason of the late
onset still remaines to be answered.

Recently, the gene has been identified
and shown to contain a CAG repeat motif in
the 5'region of the coding sequence, whichis
selectively expanded in MJD patients.
Therefore, MJD is one of the at least ten
diseases results from CAG repeat expansions
in coding sequences which are trandlated into
glutamine tracts. These diseasesinclude
Huntington’ s disease (HD) (The
Huntington' s Disease Collaborative Research
Group, 1993;Andrew et a., 1993, 1994),
spinocerebellar ataxiatype | (SCA 1) (Orr et
al., 1993; Chong et al., 1994; Chung et dl.,



1993), spinal and muscular atrophy (SBMA
or Kennedy disease) (La Spadaet a., 1991),
spinocerebellar ataxiatype Il (SCA 2) (Pulst
et a., 1996; Imbert et al., 1996; Sanpel et .,
1996), Machado-Joseph disease (MJD)/
SCA3 (Twist et a., 1995; Maciel et a., 1995;
Kawaguchi et al., 1994), and dentatorubral-
pallindoluysian atrophy (DRPLA)( Aoki , et
al., 1994; Burke et a., 1994). Asyet thereis
little understanding of how the
polyglutamines function either normally or
when expanded. However, it was
demonstrated that the expanded allele
containing the CAG expanded repeats was
trandated into polyglutaminesin the brain
with MJD (Trottier et al., 1995). Ina
transgenic mice study, it was reported that
the expanded polyglutamine in the MJD
protein inducing cell death and the expanded
polyglutamine appeared precipitated in the
cell (Ikedaet al., 1996). It was aso observed
that the cell death induced by the expanded
polyglutamine is gene dose-dependent (Ikeda
et a., 1996), which is consistent with the
clinical manifestationsin MJD (Kawakami et
a., 1995; Takiyamaet al., 1995). However,
to our knowledge, no detailed studies on the
expressions of the MJD product from
M achado-Joseph disease affected and at-risk
individuals.

Although MJD was originally described
in a Portuguese-Azorean family, it has been

reported in awide distribution in different

origins. So far, we have identified 16 MJD
affected familiesin the ataxia families
referred to us. In addition, we have analyzed
the range of CAG repeatsin 150 control
individuals. In the preceding experiments, we
have observed that the CAG repeat number is
ranging from 13 to 44 in the control
individuals and 72-85 in the expanded
individuals. It is reported that there isa
strong inverse correlation between the
expanded repeat size and age at onset of the
M achado-Joseph disease. Our previous
results indicated that the CAG repeat number
isrelated to the age of onset and severity of
the disease.

In addition, the trinucleotide repeat
mutation in most of the diseases is associated
with the phenomenon of anticipation (Duyao
M et a., 1995; Jodice et a., 1995), where the
disease tends to present at an earlier agein
successive generations. Y e, the correlation
of repeat length with clinical anticipation is
not perfect in the case of MJD gene.
Therefore, the detail molecular analysisis
valuable in order to understand the pathology
of MJD.

Results and Discussion

To investigate the molecular events
responsible for Machado-Joseph disease
(MJD), in the grant period, we have



accomplished the followings :

(1) Ten LCLsfrom patients, at-risk
individuals and normal controls
were established.

(2) Construction of 6xHis-MJD
fusion protein expression plasmid
was finished.

(3) The QlAexpression purification
system from Qiagene was used to
overexpress and then purify the
fusion proteins from bacteria.

(4) The polyclonal antibodies against
MJD full-length protein were raised
and used to detect the MJD protein
levels from different sources.

Our results of the MJD protein expression
levels showed no detectable differences
among different lymphoblastoid cell lines.
However, the preliminary results from
lamotrigine study showed that the expression
of MJD protein is decreased upon the drug
treatment. However, more controls are
needed before reach a conclusion.

Therefore, in the coming project period,
we continue the investigation of the
expression levels of the MJD proteins under
either drug treatment and also under
environmental stress. Through the
collaboration with Dr. Chin-San Liu, a
neurologist in Kuang Tien General Hospital,
we will analyze the effect of some drugs,
including lamotrigine, which showed clinical

benefits, on culture cells. We also plan to

introduce some environmental stress, for
example oxidation stress and UV damage, to
the culture cells. We hope to correlate the
expression patterns of the MJD proteins
(upon different treatment) to the disease’
late-onset. At thistime, our experiment is
based on the lymphoblastoid cell lines
(LCL)and neuron tumor cell line (SK-N-SH),
neuroblastoma cells. The molecular analysis
of the drug effect on MJD expression will be
certainly benefits the MJD patients. We
believe that our continuing efforts will be
valuable to understand the pathogenesis of
the Machado-Joseph Disease.
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