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Figure S1. Estimating robust XCI ratios from GTEx tissue samples. Related to Figure 2  
 
A, Binary heatmap of female donor tissue contributions in the GTEx dataset for samples that 
pass our quality control filters. Data from cell lines was excluded in the final analysis.  
B, Scatter plot with 2d density overlay of all XCI ratio estimates for 5046 GTEx samples and 
the number of filtered heterozygous SNPs used to estimate the sample XCI ratio.  
C, Scatter plot with 2d density overlay of all XCI ratio estimates for 5046 GTEx samples and 
the width of the 95% confidence interval around the XCI ratio estimate (bootstrap sampling, n = 
200).  
D, Scatter plot with 2d density overlay of the number of filtered heterozygous SNPs used to 
estimate the sample XCI ratio and the width of the 95% confidence interval around the XCI 
ratio estimate. Red lines indicate thresholds for XCI ratio estimate filtering, requiring >= 10 
heterozygous SNPs and a CI width < 0.15.  
E, Matrix of root mean squared error for estimated XCI ratios per GTEx sample as read depth 
per SNP is gradually reduced. Tissue sample annotations for the confidence interval about the 
original XCI ratio estimate (CI), the original XCI ratio estimate (XCI ratio), and the number of 
SNPs used to estimate the original XCI ratio estimate (# of snps) are provided as column 
annotations.    
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Figure S2. XCI escape genes exhibit balanced allelic expression in skewed XCI tissues. 
Related to Figure 3 
 
A, Histogram of gene reference allelic expression ratio deviations from 0.5 for a sample with 
an estimated XCI ratio >= 0.70. An example known escape gene in the sample is colored red, 
an example putative inactive gene is colored blue, and the inactive genes are colored in grey. 
After ranking the allelic expression ratio deviations, the empirical p-value for the given test 
gene is calculated as the rank of the test gene divided by the total number of ranks, i.e. the 
number of inactive genes plus one.  
B, Central histograms are the same plots as in Figure 3E.  
C, empirical p-value distributions for the 19 genes that we classify as novel escape genes, 
each gene has a FDR corrected meta-analytic p-value (Fisher’s method) < .001.   
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Figure S3. All tissues strongly predict skewed donors and are correlated in XCI ratios.  
Related to Figure 4 
 
A, ROC curves for individual tissue XCI ratios predicting skewed donors at various thresholds 
for classifying skewed donors (top row). 2d density estimations across all tissue ROC curves 
(bottom row).  
B, AUROC distributions at each skewed donor threshold.  
C, All pairwise tissue-tissue XCI ratio correlations regardless of sample size or significance, 
grouped by germ layer lineage. The global trend is a positive correlation. 
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Figure S4. Bulk tissue samples represent a mix of germ layer lineages.  
Related to Figure 4  
 
A, Violin plots of the deconvolved cell type percentages across all bulk breast tissue samples. 
B, Violin plots of the deconvolved cell type percentages across all bulk esophagus mucosa 
tissue samples.  
C, Violin plots of the deconvolved cell type percentages across all bulk esophagus muscularis 
tissue samples.  
D, Violin plots of the deconvolved cell type percentages across all bulk heart atrial appendage 
tissue samples.  
E, Violin plots of the deconvolved cell type percentages across all bulk heart left ventricle 
tissue samples.  
F, Violin plots of the deconvolved cell type percentages across all lung breast tissue samples.  
G, Violin plots of the deconvolved cell type percentages across all skeletal muscle breast 
tissue samples.  
H, Violin plots of the deconvolved cell type percentages across all skin lower leg breast tissue 
samples.  
I, Violin plots of the deconvolved cell type percentages across all bulk skin suprapubic tissue 
samples. 
Cell types are color coded according to their developmental germ layer origin: Ectoderm (red), 
Endoderm (yellow), Mesoderm (blue)  
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