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 Figure 

. Example Images of Embryos at Each Carnegie Stage. Images of one 
embryo for Carnegie Stages 13 through 23 that were used for experiments in this paper. 
Related to Figure 1.
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. Pearson Correlation Plots of Primary and Imputed ChIP-seq Signals. A. Pearson 
correlation of primary ChIP-Seq signals by 10kb bins across the genome showing general correlation by mark. B. Pear-
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. Exploration of the ChromHMM 25 state model. A..Distance of segments from protein 
coding TSS in base pairs per state with Dickel and EMERGE. B. Length of segments per state with Dickel and EMERGE in 
base pairs. C. Conservation based on phyloP (phylogenetic p-values) scores per state with Dickel and EMERGE from the 
PHAST package for multiple alignments of 99 vertebrate genomes to the human genome (100 way). Significance of 
difference of scores between strong enhancer state 13 and other states along with Dickel and EMERGE were calculated 
using the Mann-Whitney test and is shown at top (p-value ≤ 0.05 = *, ≤ 0.01= **, ≤ 0.001= *** , ≤ 0.0001 = ****). D CADD 
scores per state with Dickel and EMERGE. E. LINSIGHT scores per state with Dickel and EMERGE F. Activity of overlap 
with MPRA for in vivo mouse cardiomyocytes. Significance of difference of activity score between repressed state 24  
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. Overlap of Human Embryonic Heart States with VISTA Positive Heart and 
Non-Heart Enhancers for ChromHMM 15 and 18 State Models. A. 15 state ChromHMM model analysis of the 
embryonic heart data. Boxplot where solid bar indicates fraction of overlap of VISTA heart positive enhancers with each 
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B. C.

.  Examination of the EMERGE dataset and ROC Curves. A. Boxplot representing the 
fraction of each state in our embryonic heart samples that overlaps with peaks called from EMERGE bedgraph showing 
the greatest overlap between EMERGE and our TSS and Promoter States (specifically States 1-3), followed by strong 
enhancer states (States 13-15), and transcribed and regulatory states (States 9-10). In the upper right corner is an inset 
of a meta-gene plot of the distribution of EMERGE peaks, which also shows that a majority of peaks can be found very 
close to the TSS. B. Violin plot of the distribution of the scores calculated over EMERGE peaks from bedgraph signal, 
with again the highest concentration of higher scores being seen in the TSS and promoter states (States 1-4). C. ROC 
curves calculated for each of our embryonic heart sampes as well as the Dickel and EMERGE datasets showing similar
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A.

. Gene Ontology Dot Plots and Full Differential Expression Heatmap. A The gene 
ontologies for the CS16 (pink cluster, left panel) time point.  The gene ontologies for the CS17 (green cluster, right panel) 
time periods. B. Violin plot of the expression of Genes with greater than 15 embryonic heart-specific enhancers in 
embryonic heart samples, as well as all other GTEx tissues. Significance of differences were calculated using the
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OR

. Enrichment of embryonic heart specific gene lists in developing Brain WGCNA. 
Enrichment of curated gene lists in WGCNA of human time-series brain RNA-seq. The enrichment of heart specific 
lists (EHE, GINI) do not line up with cardiomyocytes like was observed for the embryonic heart network. Also there is 
significant enrichment of embryonic heart specific genes in their null module (unassigned, grey). As expect-ed, a 
subset of modules get enrichment for constrained genes (LoF d1/d2, pLI). Related to Figure 8.




