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Background: STUB1 cause autosomal recessive spinocerebellar ataxia type 16 (SCAR16) when biallelic and autosomal dominant spinocerebellar ataxia type 48 (SCA48) when monoallelic. Recent studies have proposed a digenic inheritance model for SCA48, suggesting an association with TBP or ATXNOS8. We aimed to  evaluate the contribution of these intermediate expansions in SCA48.
Materials and Methods: Individuals with SCA48, SCAR16, other inherited ataxia, and controls from the SPATAX/BIOMOV cohorts (Paris Brain Institute) were screened for ATXN8OS and TBP expansions using PCR/RP-PCR and ExpansionHunter. SCA48 patients underwent also whole-exome or genome sequencing. 
Results: Among 67 individuals carrying a single pathogenic STUB1 variant, seven (10.5%) showed an ATXN8OS repeat expansion (84–177 CTA/CTG), fifteen times higher than in controls (0.7%, n=286; p<0.001) and five times higher than in patients with other hereditary ataxias (2%, n=400; p<0.01). Carriers of both STUB1 variants and ATXN8OS expansions had an earlier disease onset (median 28 vs 48 years; p<0.0001). 
Intermediate TBP alleles (38–47 CAG/CAA) were identified in 20 cases (29.8%); alleles with 38–39 repeats were significantly overrepresented compared to controls (19.7% vs 6.4%; p<0.0001), but not compared to other ataxia cases. Additionally, seven patients (10.5%) carried other intermediate expansions, including HTT (28–29 CAG, n=4) and ATXN1 (38 CAG, n=3). No other genetic causes were detected.

Conclusion: Half of SCA48 patients carried intermediate repeat expansions in neurodegeneration-related genes. These findings support a model in which genetic synergism and cumulative polyglutamine burden may precipitate disease by exceeding the functional threshold of STUB1 E3 ubiquitin ligase activity. 
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