Supplemental figure legends

Supplemental Figure S1. Whole-genome sequencing analysis process. A) Flowchart with cardiomyopathy-associated rare variants filtering criteria. B) Distribution of rare pathogenic variants among 3,584 selected variants. Each color represents a variant type.

Supplemental Figure S2. Distribution of variants by disease. A) Pie chart with the distribution of cardiomyopathy subtypes for 245 patients divided into three groups: dilated cardiomyopathy (DCM), hypertrophic cardiomyopathy (HCM), and others.

Supplemental Figure S3. Gene ontology test with burden genes. A) Distribution of rare variants among 144 burden genes, excluding those in Figure 2A. B) Functional enrichment test of 144 burden genes (left) and downregulated differentially expressed genes (DEGs) in bulk RNA-sequencing (right). The dashed line represents the point where the false discovery rate = 0.05.

Supplemental Figure S4. Phenotype network. A) Phenotype-gene network associated with 56 Human Phenotype Ontology (HPO) terms in patients with cardiomyopathy. Nodes indicate burden gene (circle) or HPO term (square), and edges indicate interacting partners between genes and HPO based on the HPO database. Network visualization was generated using Cytoscape (v3.10; https://cytoscape.org).

Supplemental Figure S5. Landscape with cellular heterogeneity. A) Cell counts per sample in single-cell RNA-sequencing data. The dashed line represents the median value of the number of cells per sample. B) t-Distributed stochastic neighbor embedding plot of 11,664 cells with clustering (right), cell types (middle), and disease status (right). 

Supplemental Figure S6. Expression distribution by cell type at the single-cell level. A) Stacked bar plot represents the proportion of each cell type derived from disease status. B) Heatmap of the top 10 most highly expressed genes by cell type. C) Heatmap of interactions between cell types from CellPhoneDB. D) Comparison of gene expression levels between healthy samples and patients with cardiomyopathy in fibroblast (FB), macrophage (MP), and smooth muscle cell (SMC) cell types. Average expression levels of genes with significant markers matching cardiomyopathy burden genes were calculated. All visualizations were conducted using R (The R Project for Statistical Computing; v4.4.0; https://www.r-project.org).
