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Table S1. Top candidate genes harboring non-coding variants in familial SCAD. Minor allele frequencies are based on all populations. Aor, 
aortopathy; CAD, coronary artery disease; CADD, combined annotation-dependent depletion; CTD, connective tissue disorder; CVD, 
cardiovascular disease; FATHMM, functional analysis through hidden Markov models; gnomAD, Genome Aggregation Database; GWAS, 
genome-wide association study; HGMD, Human Genome Mutation Database; miRNa, microRNA; MGI, Mouse Genome Informatics; PAH, 
pulmonary arterial hypertension; PPI, protein-protein interaction; TFBS, transcription factor binding sites. Asterisk denotes a 3’ untranslated 
region.      



 

 

 
 

 
Figure S1. Non-coding variant filtering and gene prioritization workflow identifies additional 
candidate genes for familial SCAD. A non-coding variant filtering scheme applied to all single-
nucleotide variants and insertions/deletions in families SCAD-08, SCAD-10 and SCAD-11 identified 
two genes in two families. Abbreviations: CADD, Combined Annotation Dependent Depletion; CTD, 
connective tissue disorder; GWAS, genome-wide association study; MAF, minor allele frequency; pLI, 
probability of loss-of-function; SCAD, spontaneous coronary artery dissection.  
  



 

 

 

 
Figure S2. Non-coding variants in familial SCAD alter transcription factor and microRNA binding 
sites. A, A composite logo plot (represented with position weight matrices – letter heights indicate 
sequence conservation at that position) of a binding site within the 5 ’untranslated region of the non-
coding candidate ATF4 for the transcription factor PAX5. The rs571672362-T variant is predicted to 
cause a loss of function and prevent binding of PAX5 according to atSNP [78]. B, A predicted 
microRNA binding site and seed sequence of miR-4782-3p overlapping rs184179322 within the non-
coding familial candidate PDGFRA [79]. 

  



 

 

 
Figure S3. Functional associations between individual F-SCAD non-coding candidates and previously 
reported SCAD genes. GWAS-derived candidate gene proteins EDN1, LRP1, and AFAP1 (blue) 
interact with two of the prioritized non-coding candidates (Panel A, ATF4; Panel B, PDGFRA) for 
familial SCAD (green) through a STRING 2nd shell interactor protein (grey). STRING analysis was 
set at a high confidence score (0.7). 
  



 

 

 
Figure S4. Network interactome of functional associations among F-SCAD non-coding and coding 
candidates. A, Protein-protein interactions in two of the familial non-coding prioritized candidates 
(green) and six of the familial coding candidate (yellow) and talin 1 (red) through a STRING 2nd shell 
interactor (grey). B, Shared protein-protein interactions had a high confidence score of <0.8. 
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