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Figure 2: RFC1 screening by next-generation sequencing

Integrative genomics viewer visualization of exome (P2.1, P10) and genome (P9)
sequencing reads aligned to the repeat locus and flanking regions showing the
presence of a mutated AAGGG repeat motif. Sequence reads from both directions are
interrupted and do not span the entire length of the repeat expansion. The repeated
AAGGG motif does not map to the (AAAAG) reference sequence, and reads
showing the sequence alteration are soft-clipped. The lower panel shows sequence

reads from a control genome dataset.
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Figure 3: A continuous spectrum of variable feature combinations in RFC1-

disease.

Prevalence of key features of RFC1-disease and their within-subject combinations in
52 RFC1-positive patients (all from cohort A). Absolute number of patients with
individual feature shown in circle sections. Lines represent relative co-occurrence of
two features among RFC1-positive patients with reported presence or absence of both
features. Within this combinatorial spectrum, the combination of ataxia + chronic
cough (ACC) and the triad of cerebellar ataxia, neuropathy, and vestibulopathy
(CANVAS) represent just two instances of variable clusters along a continuous
overlapping spectrum of RFC1-disease, yet with a relatively increased associative

strength.
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Figure 4: Phenotypic spectrum of RFC1-disease

Prevalence of signs, symptoms, and electrodiagnostic findings of 70 patients with
biallelic RFC1 repeat expansions. Numerator and denominator in brackets indicate the

number of affected patients and the number of patients assessed for this feature,

respectively.
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Figure 5: MRI features of RFC1-disease.

(A) MRI findings by report and by centralized review of digital images by two
independent raters. Numerator and denominator in brackets indicate the number of
patients with a feature and the number of patients assessed for this feature,
respectively. B, C, D) Mild to moderate cerebellar atrophy of the vermis with
variable extent and temporal evolution, for example marked cerebellar atrophy at age
42 years in P68 vs. absence of atrophy in P23 age 62 years after 20 years of ataxia.
(E, F) Representative images of mild pontine atrophy after more than 14 years disease
duration. () Patient with pallidal T2 signal abnormalities. Numerator and

denominator in brackets on images indicate age and ataxia duration at MRI.
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Figure 6: Feature evolution and disease progression.

(A) Onset of ataxia in RFC1-disease is relatively late (compared to other recessive
ataxiasj®, with 50% of patients affected by age 54 yeaB3.{emporal evolution of
ataxia- and non-ataxia features, relative to onset of gait ataxia (dotted@in€yoss-
sectional and longitudinal functional disease progression as indicated by the
Spinocerebellar Degeneration Functional Score (SDFS, n{B3)Cross-sectional
progression of ataxia indicated by the individual SARA score at the last assessment,
relative to ataxia duration (n=32E) Prospective longitudinal progression of ataxia
(n=17). SE:. standard error or linear mixed effect model (LMEM) estimate.
Comparable ataxia severities (e.g. P32 vs. P50, or P9 vs. P31), and phases of
accelerated progression (e.g. P1, P26) occur after interindividually variable durations
of ataxia. F) Sample size estimations for the detection of reduced SARA progression
in parallel-group (1:1) interventional trials with 3 visits in observation periods of

either 1 year (0, 6, and 12 months) or 2 years (0, 12, and 24 months) duration.
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Table 1 Discriminating features between RFC1-positive and -negative patients

Feature (F;FSC%OF;OS' (F;FSC ; 4r;eg. p value PPV NPV
Worsening without visual control  62/63 (98%) 6/43 (50%) <0.001 929 89%
Chronic cough 46/64 (72%) | 0/21 (0%) <0.001| 100%  54%
Sensory symptoms 50/65 (77%) 5/19 (26%) <0.001 91% 48%
Abnormal sural SNAP 42/42 (100%) | 5/14 (36%) <0.001 89% 1009
Abnormal upper limb SNAP 41/43 (95%) 4/11 (36%) <0.001 919 78%

NPV = negative predictive value for absence of RFC1 repeat expansion if feature is absent;

PPV = positive predictive value for presence of RFC1 repeat expansion if feature is present;

SNAP = sensory nerve action potentialvalues below threshold of Bonferroni correction

(0.002) for 26 statistical comparisons with Fischer’'s exact test.

Video 1 Movement disorders of P1

Video 2 Movement disorders of P11-2
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