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Figure S1. Characterization of hCO models chosen. (A) Embryoid Body hCO formation. hiPSCs are seeded into ultra-low 

attachment 96-well plates, allowing EB formation to take place. After 48 hours, EB’s are exposed to CHIR99021 and Wnt-

C59 sequentially, inducing cardiac mesoderm. EB hCOs are established in 7 days, then allowed to mature, taking on a 

mature profile at D15 of the protocol. (B) Extended Culture hCO formation. hiPSCs are differentiated in 2D within 12-well 

plates, where cells are treated with CHIR99021 and IWP-2, sequentially to induce cardiac mesoderm. Differentiation was 

ended at D15, and cells were dissociated and seeded into ultra-low adhesion 96-well plates. hCOs were kept in culture past 

D50 of culture for maturation. (C) Primary Stroma hCO formation. hiPSC-CMs, human cardiac ventricular fibroblasts (FBs), 

human umbilical vein endo-thelial cells (ECs), and human adipose-derived stem cells (ADSCs) which act as PCs were kept 

in culture. All cell types were dissociated and seeded into agarose micro-molds at a 50% hiPSC-CM to 50% non-myocyte 

ratio. hCOs are allowed 4 days to self-aggregate and form a hCO. (D) HeartDyno hCO formation. hiPSCs are differentiated 

in 2D, utilizing CHIR99021 followed by IWP4, then dissociated, and seeded alongside Collagen I into custom-built 96-well 

plates, with inserts to in-fluence hCO formation. hCOs self-aggregate and form functional hCOs in 5 days, by D20. 
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Figure S2. Schematic outline of experimental workflow. (A) European Nucleotide Archive (ENA) project identification 

numbers for each set of samples used in the bulk RNA sequencing study. (B) Experimental workflow: obtaining raw FASTQ 

files from public databases, mapping raw files to hg38, generating counts files, batch correction and normalization, and 

producing a principal component analysis (PCA) output. (C) Overview of the various analyses within this study: K-means 

clustering analysis, gene set variation analysis (GSVA), and gene set enrichment analysis (GSEA). 

 

 

 



 

Figure S3. Heatmap displaying expression across entire study for selected cardiac biological processes of interest. Scale 

bar is Z-score. Genes indicated within each biological process shown at the bottom. Primary Stroma hCOs and Fetal Heart 

samples profiled similarly across all biological processes, while Extended Culture hCOs scored well with Calcium Handling. 



 

Table S1. List of top 50 expressed gene across each cell type according to the Human Heart Atlas. These top 50 genes are 

used within the GSVA analysis. 


