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Scientific Summary  
  
The hereditary cerebellar ataxias are a group of genetically heterogeneous 
neurodegenerative disorders, characterized by incoordination of movement and speech, 
and unsteady gait. In Portugal, a population-based survey showed that the estimated 
mean prevalence of dominant ataxias is 5.6/100000, while the recessive forms are less 
prevalent (3.3/100000). However, many cases of cerebellar ataxia remain genetically 
undiagnosed.  
 
SCA11 is a rare type of dominant cerebellar ataxia, characterised by progressive 
cerebellar ataxia, abnormal eye signs and severe cerebellar atrophy. Four families with 
SCA11 have been reported to date: one each from the UK, France, Germany, and 
Pakistan. All families had heterozygous frameshift variants in TTBK2, resulting in a 
premature stop codon. TTBK2 encodes tau tubulin kinase protein (TTBK2), a Ser/Thr 
kinase that was originally identified as a kinase that phosphorylates tubulin and tau. 
Recent studies indicate that TTBK2 is involved in different cellular processes, namely 
ciliogenesis, regulation of GABA and glucose transport, microtubule dynamics, cancer 
progression and pathological TDP-43 accumulation. However, the function of TTBK2 in 
the central nervous system is poorly understood.  
 
In previous genetic studies, this group identified a novel heterozygous missense variant 
in TTBK2 (c.625C>T; p.L209F) in two siblings with a diagnosis of cerebellar ataxia. This 
variant is located within the Ser/Thr kinase domain of TTBK2. Preliminary results using 
overexpressed TTBK2 suggests that this variant impairs kinase activity and TTBK2 
protein interactions.  
 
During this research project, they will aim to create a cellular model expressing 
endogenous TTBK2-L209F variant using CRISPR/Cas9 technology, thus creating a 
relevant cellular model for studying SCA11 pathogenesis. This will be used to functionally 
characterise the variant, and clearly establish the diagnosis of the patients. Furthermore, 
they aim to unravel the disease mechanism linking TTBK2 and SCA11, which will 
potentially open new avenues for future therapies. 
 
Lay Summary  
 
SCA11 is a rare type of hereditary cerebellar ataxia with autosomal dominant inheritance 
(i.e. patients only need to inherit one faulty gene in order to have the disease). Patients 
show progressive movement incoordination and abnormal eye movements, due to 
degeneration of the cerebellum. The life expectancy of SCA11 patients is not affected, 

mailto:office@ataxia.org.uk
http://www.ataxia.org.uk/


 

although the age of onset can range from 11 to 60 years old. Only four families with 
SCA11 have been reported to date.  
 
All SCA11 patients carry a faulty (or mutated) gene, which is responsible for making a 
protein called TTBK2. TTBK2 is involved in many cellular processes, including those 
involved in other neurodegenerative diseases. This group have identified a previously 
unknown mutation in the TTBK2 gene, found in a Portuguese family diagnosed with 
cerebellar ataxia. It appears that this mutation has a similar effect on the protein as those 
mutations which cause SCA11. They now intend to characterise the effect of this 
mutation by comparing cells expressing mutated TTBK2, with cells expressing ‘healthy’ 
TTBK2.  
 
Learning more about this mutation will allow those that have it to be appropriately 
diagnosed. Moreover, this work may contribute to a better understanding of the cellular 
mechanisms underlying SCA11, which could open new perspectives on future 
treatments. 
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