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MTPAP is a nuclear-encoded polymerase that synthesizes
homopolymeric poly (A) tails on mitochondrial mRNAs which is
important to maintain mitochondrial gene expression. MTPAP
gene mutations are related with spastic ataxia type 4 which is
first described in Old Amish family members who have
homozygous MTPAP mutation. This is a neurodegenerative
condition with cerebral ataxia (limb and truncal), spastic
paraparesis, cerebellar and spastic dysarthria, learning difficulties
and optic atrophy. Autosomal recessive perinatal encephalopathy
with lethality in the first year of life related with homozygous
MTPAP mutation was also described, recently.

INTRODUCTION

Here, we describe the first case of a child who is carrying
heterozygous mutation in MTPAP gene and presenting with only
spastic paraparesis.

OBJECTIVES

7-year-old male patient
Complaint: 
v Tip toe walking
v Pain and fatigue in legs with movement
History: 
v No medical and familial history
Examination:
v Mild pes cavus deformity
v Spasticity and hyperreflexia in lower limb
Investigations:
v CK: Normal 
v Brain and spinal MRI: Normal
v Vitamine E and metabolic analysis : Normal
v ENMG: Normal
v WES: a heterozygous p.L285fs*4(c.853delC) mutation in 

MTPAP gene
v Mother has a heterozygous p.L285fs*4(c.853delC) mutation 

in MTPAP gene

CASE

Hereditary cerebellar ataxias and hereditary spastic paraplegias (HSPs) are clinically
and genetically heterogeneous and often overlapping neurological disorders. Both
HSP and hereditary ataxias can be associated with other neurologic and non-
neurologic features, resulting in complex phenotypes with frequent intra- and
interfamilial variability. Significantly, cerebellar ataxias are very often associated
with pyramidal involvement, leading to more than 50% of recessive ataxias
manifesting as spastic ataxias. Because spastic ataxias are rare and genetically
heterogeneous, their molecular diagnosis is challenging and time-consuming.
Crosby et al., described an autosomal-recessive spastic ataxia with optic atrophy due
to homozygous MTPAP mutation in the Old Order Amish in 2010. The MTPAP
mutation results in a lack of polyadenylation in mitochondrial mRNA that results in
dysfunction of mitochondrial complexes I and IV.
Wilson et al., shown that the p.N478D mutation in MTPAP is pathogenic. The defect
prevents the enzyme from efficiently polyadenylating mt-mRNA. The resultant loss
of polyadenylation causes a differential modulation of steady-state levels of specific
mt-mRNAs and perturbs mitochondrial protein synthesis leading to profound
depletion of complexes I and IV of the respiratory chain, resulting in a form of spastic
ataxia and optic atrophy. Eyck et al., described an autosomal recessive perinatal
encephalopathy with lethality in the first year of life associated with novel MTPAP
mutations. In three individuals from two unrelated families, inherited either in the
compound heterozygous or homozygous state, and provide evidence that these
variants affect mitochondrial transcript polyadenylation and subsequent expression of
mitochondrially encoded proteins.
Hiramatsu et al., performed whole-exome sequencing on 247 patients with autosomal
recessive or sporadic inheritance for further analysis of 167 mitochondrial-related
nuclear genes. They detected novel bi-allelic pathogenic MTPAP mutation in one
male patient. This patient had gait disturbance at the age of 1 year and 6 months. At
28 years, scoliosis, equinus foot, and paresthesia were present, and he could not walk.
His ENMG was consistent with sensory-dominant axonal polyneuropathy and brain
MRI was characterized by patchy T2 hyperintensities in the white matter of the
temporal and occipital lobes.
Homozygous MTPAP mutations have been observed to cause different mitochondrial
disorder in different individuals. It is not yet clear why a particular MTPAP mutations
can cause different patterns of signs and symptoms.

DISCUSSION

CONCLUSIONS
Up-to-date all reported cases with MTPAP mutations related with spastic
ataxia are always seen as a homozygous form but, in this case, heterozygous
MTPAP gene mutation caused mild form of spastic ataxia. We thought that
heterozygous MTPAP mutation may cause autosomal dominant form of
spastic ataxia type 4 with mild clinical findings including spasticity is more
prominent. However the mother has also the same variant in heterozygous
state, there has been still an unclarified genetic situations such as incomplete
penetrance or variable expression patterns.
Diseases associated with MTPAP are newly defined, and as more cases and
mutations are defined, the relationship between inheritance pattern and
genotype phenotype will be understood more clearly.
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