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AMP, ♀ 65 y.o.
Adolescent-onset (11 y.o.) writing 
disorder (“trembling handwriting”)

Severe intention tremor, dysmetria, 
dysarthria

Inability to walk. Areflexia and 
bilateral extensor plantar response. 

No cognitive impairment. No family 
history of neurological diseases.



Neurological examination: 



Neuroimaging



SP, ♂ 59 y.o



Diagnostic Work-up:

MRI
Nerve conduction 
studies and EMG

Muscolar Biopsy
Lactic and Piruvic

Acid

Vit. E
Lysosomal enzyme

activity

Genetic tests:

FRDA, SCA 
(1,2,3,6,7,8), DRPLA,  

SPG.

Extensive laboratory and metabolic investigations were performed and resulted negative. 



Target re-sequencing
(ataxia related genes)

POL III-Related Adolescent Onset Spastic Ataxia



«POL III - Related conditions»

Patients carrying the c.1909 + 
22G>A variant in combination with 
a second POLR3A mutation share a 
homogenous phenotype, 
characterized by adolescent onset 
and slowly progressive ataxia 
combined with pyramidal 
involvement. 

Inherited in an autosomal recessive manner 
and result from mutations in POLR3A gene 
(chromosome 10q22) or the POLR3B gene 
(chromosome 12q23) which are responsible for 
encoding the two largest subunits of RNA 
polymerase III. It has been hypothesized that 
Pol III is crucial for tRNA synthesis and these 
mutations lead to abnormality in tRNA levels in 
the brain. 



Conclusions

• Novel sequencing technologies have been crucial in expanding our 
understanding of the genetics of rare diseases.

• Recently, mutations in the genes encoding the subunits of RNA polymerase III 
(Pol III), POLR3A and POLR3B, have been identified as new genetic causes for 
autosomal recessive spastic ataxias.

• The expanding phenotypic spectrum of POLR3A-related syndromes, now
including leukodystrophies, a disease of premature ageing and hereditary
ataxia/HSP, calls for future disease classification which includes both clinical and 
genetic information.


