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Chinese homozygous Machado–Joseph
disease (MJD)/SCA3: a case report
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A young Chinese male patient was identified as homozygous for Machado–Joseph disease (MJD)/spinocerebellar ataxia type 3.

This patient had a 4-year medical history mainly presenting severe ataxia, abnormal eye movement and pyramidal signs.

Magnetic resonance imaging of the brain and cervical spinal cord revealed no obvious abnormality despite the severe symptoms

and the findings of an electromyogram. However, brainstem auditory evoked potential indicated peripheral impairment and visual

evoked potential indicated central impairment of his visual pathways. Molecular diagnosis revealed the pattern of CAG repeat

units of this patient was 71/71. This case demonstrates that homozygosity for MJD enhances the clinical severity of the disease,

which suggests that genetic education is of great importance.
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INTRODUCTION

Machado–Joseph disease (MJD)/spinocerebellar ataxia (SCA) type 3
(SCA3; OMIM#109150) is the most common form of SCAs world-
wide and is an autosomal dominant neurodegenerative disorder. Its
causative mutation is unstable CAG repeat expansions in exon 10 of
the ATXN3 gene, which is located at 14q32.1.1 MJD/SCA3 is
characterized by cerebellar ataxia, pyramidal signs and progressive
external ophthalmoplegia. Other clinical features include dystonia,
muscle rigidity, bradykinesia and peripheral amyotrophy. In homo-
zygous cases, the disease causing CAG repeat expansion is present
in both alleles of the gene. Here, we report a case of an early-onset
MJD/SCA3 male patient from the Chinese mainland with CAG repeat
sizes of 71/71.

CASE REPORT

This patient gradually developed gait disturbances and slurred speech
since the age of 18. Four years later, when he first sought medical
advice, he exhibited a spastic gait and difficulty walking that was
accompanied by clumsiness of the upper limbs, and his right side was
more severely affected than his left. Moreover, he also exhibited
slurred speech and dysphagia. Neurological examination revealed mild
gaze-evoked horizontal nystagmus, mild saccade hypermetria and mild
hearing loss. Muscle tone was increased in all the four extremities,
whereas muscle strength and volume were well preserved. Deep
tendon reflexes in the knee were brisk. The patient performed poorly
in the finger–nose test and presented with heel–kneel–shin ataxia.
He was positive for ankle clonus and Babinski’s sign bilaterally.
This patient was the product of consanguineous marriages, and his

parents were first cousins (Figure 1a). His maternal grandmother and

paternal grandmother were sisters and both gradually developed
motor disabilities late in life, but their detailed genetic statuses were
unknown. His mother was 46 years old when she began to feel clumsy
in walking. Neurological examination revealed slightly abnormal eye
movement and poor tests of coordinated movement. Neurological
examination of his father who was 48 years old revealed mild
oculomotor disorders although having no rational symptoms. (Clinical
and genetic data of affected members in this pedigree were summar-
ized in Table 1.)
The results of routine blood and urine tests of the patient were

normal. Electromyogram detected no unusual findings. Brainstem
auditory evoked potential indicated peripheral impairment without
exclusion of central impairment. Visual evoked potential results
indicated central impairment of his visual pathways. There was no
evidence of atrophy of the cerebellum or the brain stem on magnetic
resonance imaging (MRI) (Figure 1d).
After genetic counseling, informed consent was obtained from

affected members of this family, as approved by the Ethical Committee
of Xiangya Hospital of the Central South University in China
(equivalent to an Institutional Review Board). Combinational strategy
of denaturing polyacrylamide gel electrophoresis with capillary
electrophoresis revealed the pattern of CAG repeat units of this
patient was 71/71 (Figures 1b and e). Direct sequencing of PCR
product indicated the detailed information about the trinucleotide
repeat unit (Figure 1c).
The CAG repeat sizes of his mother and father were 71/15 and

71/27, respectively. The patient had a sibling who was a presympto-
matic homozygote for MJD/SCA3 (71/71). CAG repeat sizes of other
related family members were in Supplementary Data.
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DISCUSSION

Homozygous MJD/SCA3 patients are rare, and most may be the
products of consanguineous marriages. Before this report, nine
pedigrees have been reported as the first description of a homozygous
MJD/SCA3 case.2–8 In addition to the characteristic symptoms
that include cerebellar ataxia, pyramidal signs and extrapyramidal

syndrome, non-characteristic features, such as spastic paraplegia
phenotypes, cognitive, psychiatric disturbances and sleep disorders
have also been observed.
As the first MJD/SCA3 homozygote case reported in mainland

China, our patient’s early age of onset and prominent neurologic
impairments were distinct from the symptoms exhibited by his

Figure 1 (a) Patient pedigree (to protect the privacy of presymptomatic affected individuals, the diamond instead). (b) Electropherogram of 8% denaturing
polyacrylamide gel electrophoresis. Marker: pUC19 DNA/MspI (HpaII) Marker; BC, blank control; NC, negative control; PC, positive control.
(c) Electropherogram of direct sequencing of PCR product from the proband: CAG repeat units from 237 to 449 bp. (PCR products were cloned to T-Vector
pMD19 (Simple) followed by sequencing of two randomly chosen clones). (d) Cranial magnetic resonance images (upper: sagittal T1 (TR/TE=212.0/5.2ms);
lower: axial T2 (TR/TE=4500/95.0ms)) of the MJD/SCA3 homozygous patient from China were normal at 22 years old. (e) Electropherogram of the capillary
electrophoresis. From top to bottom: III:5(mother), III:7(father), IV:2(proband) and IV:3(sibling). A full color version of this figure is available at the Journal of
Human Genetics journal online.
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parents. The inverse correlation between the sizes of the CAG repeats
and the age of onset is widely recognized. The normal ATXN3 allele,
APOE ε2 allele and gene dosage from the evidence of homozygotes
could also influence the age of onset of MJD/SCA3. Three cases,
including ours, presented with severe symptoms without evidence of
cerebellar or brain stem atrophy on MRI. The results of a few reports
have suggested that the severity of imaging findings is associated with
multiple factors such as the number of CAG repeats, age, disease stage
and so on.9,10 MRI findings may be mild at certain stages of MJD
despite severe clinical findings.11 The younger onset age and relatively
shorter disease duration may accounts for the mismatch between the
relatively reserved cerebellum and brain stem on MRI and clinical
severity. The characteristic of homozygotes indicates that imaging tests
are neither ideal methods for early diagnosis nor main indicators of
clinical severity. Thus, regular follow-ups should be performed, and
synthetic judgments based on the molecular diagnosis, clinical
condition and related diagnostic tests should be made. So, we have
established the routine molecular diagnosis procedures of SCA with
CAG repeat expansion, namely initial screening with 8% denaturing
polyacrylamide gel electrophoresis followed by capillary electrophor-
esis identifying CAG repeat sizes. Finally, direct sequencing of PCR
product reveals the detailed information of the target sequence.
Another interesting phenomenon existing in our case is the sizes of

expanded CAG repeats of the expansion carriers in this family were
uniform (71 repeats). Repeat instability during transmission is an
important character of SCAs. A new study revealed all conditions of
expansion, contraction and stability during transmission can occur
with 29.7% stable transmission in MJD/SCA3.12 Stable transmission is
rare after several generational transmissions in MJD/SCA3 in our case.
The mechanisms of repeat instability are complicated and still
unclear.13

Unfortunately, no medication has been proven to slow the course of
this disease. Molecular diagnoses have made it possible to detect the
genetic statuses of at-risk family members of affected individuals.
Genetic counseling is necessary to allow affected families to make
informed medical and personal decisions. The importance of avoiding

consanguineous marriages is paramount; thus, genetic education is
of great importance.
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