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Supplementary Figure 1. Estimating heritability for coronary artery dominance. Analyses 
performed using GREML-LDMS-I as implemented in GCTA for right versus left/co-dominance 
in European cohort. (A) Number of genetic variants by minor allele frequency (MAF) and 
linkage disequilibrium (LD) score bins (B) h2 estimation on a liability scale assuming prevalence 
of left and co-dominance from 10% to 20% (C) Stratified h2 contribution to total h2 by MAD 
and LD score bins. 
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Supplementary Figure 2. Genome-wide associa-on study (GWAS) of right versus leB dominance in the 
Million Veteran Program (MVP). Q-Q and Manha*an plots for All ancestry (A), European (B), African (C) and 
Admixed American (D) cohorts.                                                                                                                                                                        
 



 



 
 



 
 
 



 
Supplementary Figure 4. Genomic analyses of CXCL12 dominance variants. (A and B) LocusZoom plots 
derived by FUMA-GWAS in European (A) and African (B) populaGons show substanGal signal overlap between 
ancestral groups. SNPs not in LD with any lead or independent significant SNPs are grey. (A, B bo*om panels) 
CADD scores of SNPs in LD with independent significant SNPs in the locus zoom plots, including SNPs mapped 
(blue) and not mapped (grey) to genes by eQTLs and/or chromaGn interacGons. Scores >10 are predicted to 
affect the expression of nearby genes. Expression quanGtaGve trait loci (eQTL) from the Genotype-Tissue 
Expression (GTEx) project database are shown for the same variants. eQTLs implicate CXCL12 and five other 
genes in European populaGons, but only CXCL12 in African populaGons. (C) Circos plots mapping genes by 
chromaGn interacGons (orange arcs), eQTLs (green arcs), or both (red gene name). Only CXCL12 is mapped by 
both in African populaGons. 



 

 
Supplementary Figure 5. Expression QTLs (eQTLs) and machine learning methods suggest regulatory regions 
for CXCL12. (A and B) eQTL mulG-Gssue plots from the GTExPortal for two geneGc variants, rs1870634 and 
rs7074248, found to be independently significant for dominance in EUR (A) and AFR (B) GWAS, respecGvely. 
While the strongest effects of Gssue expression for these SNPs are in ovary, tesGs, and the uterus, rs1870634 is 
also an eQTL for the Gbial artery (A) and rs7074248 is an eQTL for both Gbial and coronary arteries (B). (C) 
Predicted per-base accessibility for reference and alternate alleles of rs5784627 suggest a disrupted bZIP 
domain moGf. (D) Sequencing tracks of chromaGn accessibility near CXCL12. Yellow highlights rs5784627 
region where open chromaGn is coincident with CXCL12 promoter accessibility in select cardiac cell types, 
including coronary artery cells. (E) scRNAseq from fetal hearts reveals co-expression of CXCL12 with bZIP 
domain transcripGon factors JUN and FOS.    
 

 



 



Supplemental Figure 6. Artery imaging and CXCL12 expression in fetal hearts. (A) Anterior view of a three-
dimensional (3D) reconstrucGon of a gestaGonal week (GW) 14 heart subjected to whole-organ 
immunolabeling for alpha-smooth muscle acGn (α-SMA). (B and C) 3D reconstrucGon of representaGve tracings 
of α-SMA+ arteries. Traces highlight branches of the main arteries (B) or main with lower order arteries (C) that 
originated from the right (RCA, orange) or lef (LCA, blue) coronary osGa where they meet the aorta. (D-F) 
Example of a co-dominant fetal heart as indicated by the presence of both RCA and LCA branches within the 
IVG. (E) and inferior septum (arrow in F). (G) CXCL12 fluorescence in situ hybridizaGon (FISH) and αSMA 
immunolabeling on transverse secGons through hearts at the indicated ages showed expression in coronary 
arteries (CA) and other unlabeled cells within the myocardium. LAD, lef anterior descending; LCA, lef 
coronary artery; lv, lef ventricle; RCA, right coronary artery; rv, right ventricle. Scale bars: A and B 500µm; D, 
2mm; F, 1mm; G, lef panels, 1mm; middle panels 100µm. 
 
 
 
 
 
 
 
 
 
 



 
Supplemental Figure 7. Inves-ga-ng dominance in mouse hearts. (A-C) Example of the in vivo labeling 
method for idenGfying septal artery (SpA) dominance in mice. (D) QuanGficaGon of SpA dominance in adult 
CD1 mouse hearts revealed that rates are like those observed in neonatal mice. N=10 hearts. LCA, lef coronary 
artery; lv, lef ventricle; OT, ouolow tract; RCA, right coronary artery; rv, right ventricle. Scale bars: 300µm 



 



Supplemental Figure 8. Septal artery development in embryonic mouse hearts. (A-E) Whole-organ 
immunolabeling of wild type mouse hearts, embryonic day (E) 13.5-17.5, with Jagged1 to label artery 
endothelial cells. Higher magnificaGons highlight regions where septal arteries (SpA) develop. Arrows indicate 
interconnected, immature artery precursors in B and C. Asterisks mark where developing SpAs run along the 
right  ventricular lumen where high Cxcl12 expression was detected (see Figure 5I). Arrowheads point to 
arteries that have grown larger on one side in D, presaging dominance. (F) QuanGficaGon of SpA growth 
locaGon with respect to the ventricular lumens show a bias near the right lumen with high Cxcl12. (G) 
QuanGficaGon of SpA development over developmental Gme. Dominance in mature SpAs is primarily 
established between embryonic days 16.5 and 17.5. (H) Dominance is skewed in Cxcl12 heterozygous hearts in 
embryonic development, similar to postnatal stages (see Figure 5F). Data shown for mature SpAs at 16.5 and 
17.5. (I) RepresentaGve images of neonatal SpA localized near right, right and lef or neither ventricular 
trabeculae. Ao, aorta; LCA, lef coronary artery; LV trab, lef ventricle trabeculae; RCA, right coronary artery; RV 
trab, right ventricle trabeculae; sep, septum.  
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