
Supplementary Fig. 1 Rare Synonymous Variant-Gene Collapsing Model. Qualifying variants in this model included any rare (MAF ≤
0.01%) and synonymous variants, that are predicted to have no pathogenic role. Low inflation (lambda (λ) = 0.91) of representative Q-Q
plot. No genes reached genome-wide significance in the rare synonymous variant model, serving as a negative control. Synonymous
variants do no affect the protein product, and therefore should not have a pathogenic effect or be associated with disease. Under this
rationale, distribution of p-values should follow the null distribution without any significant associations, as seen here.

Supplementary Table 1 No genes in the rare synonymous variant model (negative control model) reach genome-wide 
significance p-value was determined by two-tailed Fisher’s exact test (FET).

Model Gene Cases Controls Case 
Frequency

Control 
Frequency P-value

Synonymous

AQP2 6 13 7.1% 0.1% 2.79E-04

OTOF 0 151 0% 1.0% 6.09E-04

HS1BP3 7 24 0.8% 0.2% 8.30E-04
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