Elucidating the Diagnostic Yield and Allelic Characteristics of FGF 14 Repeat
Expansions In Adult Ataxia Through Whole Genome Sequencing
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BACKGROUND

e Adult ataxia is a progressive neurodegenerative disorder characterized by impaired coordination
of muscle movements with features including unsteadiness, incoordination, slurred speech, and
oculomotor abnormalities.

 The diagnostic yield for adult ataxia by next-generation sequencing is over 30%. However, other testing
methodologies are thought to be able to increase this yield further'.

 Recent progress with long-read sequencing has identified a deep intronic GAA expansion in FGF14 as
a cause of late-onset spinocerebellar ataxia 27B (SCA27B)?. This large FGF14 repeat expansion poses
detection challenges for short-read sequencing.

 This FGF14 expansion may be present in 10-30% of European and Indian cohorts of patients with unsolved
adult-onset ataxia, and could be as high as 60% in French-Canadian patients from Quebec®.

 We present molecular findings from a clinical WGS cohort and a general population cohort to further
characterize the allelic architecture and phenotypic correlation of this genetic cause of adult ataxia.

RESULTS
We identified 17 new adult ataxia cases with SCA27B (aged 53 to 90 years old)
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Several cases had additional neurological symptoms:
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METHODS

e Short tandem repeat (STR) calling for the FGF14 intronic expansion locus was performed by WGS using
150 base pair paired-end reads at 40X read coverage on average per genome.

 STR results were reviewed for phenotypic correlation and reflexed to repeat-primed PCR and gel sizing
for confirmation.

 Previous unsolved adult ataxia cases suspicious for SCA27B were also examined retrospectively
for possible FGF14 expansion.

 Population characterization of FGF14 repeats was performed prospectively for a cohort of
265 unrelated individuals.

GENETIC INSIGHTS IN ONE ATAXIA CLINIC

37%
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" FGF14 GAA expansion

27 total adult ataxia cases underwent WGS,
of which 10 cases received a diagnosis

FGF14 GAA expansion contributed to a significant number of total and diagnosed cases in this clinic.

CONCLUSIONS

We applied a strategy to detect FGF14 expansion through WGS combined with
repeat-primed PCR and gel sizing for patients with adult ataxia. These results
show that FGF14 expansions causing SCA27B are a significant contributor to
adult-onset ataxia. Incorporating repeat expansion analysis for this gene can
Improve diagnostic assessment and clinical management for adult ataxia cases.
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