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SUPPLEMENTARY MATERIALS  

Supplementary Figure 1: (A) Phenotypic cell-specificity p-values approximate type I error 
rate. We tested 1,000 sets of 510 sampled SNPs where we replaced the 510 GWA catalog 
SNPs with SNPs sampled from throughout the genome where we matched on the total number 
of SNP in LD (r2>0.8) with them. We then tested marks for statistically significant phenotypic 
cell-specificity. We observed that in ~1% of instances marks obtained a p<0.01 significance 
threshold. (B) Evaluating the phenotypic cell-specificity of different chromatin marks by 
including variants in LD with lead SNPs (r2 > 0.8) (black) and by using only the lead SNP 
of each region (green). For each mark, we performed up to 106 permutations of SNPs and 
phenotypes to calculate the null distribution of phenotypic cell-specificity for comparison to the 
observed phenotypic cell-specificity. We display the distribution of phenotypic cell-specificity 
compared to the null (bottom) and the corresponding p-value (top). Yellow, dashed line 
indicates Bonferroni corrected p-value threshold. 

 



 



Supplementary Figure 2: Overlap between different pairs of chromatin marks. In each box 
we list the proportion of the total base pairs for the chromatin mark listed on the left that 
overlaps chromatin marks listed at the top.  

 



Figure 3: Evaluation of the conditional phenotypic cell-specificity of five chromatin 
marks. For the four most informative chromatin marks (see Figure 2) we estimated their 
significance for phenotypic cell-specificity before and after conditioning on other chromatin 
marks (listed across the top). To condition on marks we removed peaks overlapping with those 
of a second mark that we were conditioning on and reassessed phenotypic cell-specificity. We 
computed the significance based on permutation, using only those cell-types where data for 
both common chromatin marks was available. 
 



Supplementary Figure 4: Number of tissues assayed for different ENCODE chromatin 
marks increases the power to detect phenotypic cell-specificity. Among the variable 
number of tissues assayed for chromatin modification, we sampled a data from a fixed number, 
(3-8), and estimated the phenotypic cell-specificity and its significance with this subset. We 
reported for each chromatin modification the median p-value and 80% range.  

 
 

  



Supplementary Figure 5: Phenotypic cell-specificity of H3K4me3 is dependent on 
genomic position of peaks. In order to assess the dependence of phenotypic cell-specificity 
on the specific location of ENCODE peaks, we conducted 1000 experiments where we re-
assessed phenotypic cell-specificity by moving all epigenetic peaks within the region in LD with 
each of the 510 associated SNPs (r2>0.8). We moved peaks a fixed distance within the LD 
region that was defined based on a random distribution (+/-10kb mean, 2.5 kb standard 
deviation). This approach maintained local peak structure across assayed cell-types. A 
histogram of significance p-values of phenotypic cell-specificity for the trials is presented; the 
red arrow indicates the observed phenotypic cell-specificity in the actual data (p<10-6). 

 

 

 

 

  



Supplementary Figure 6: Evaluating the phenotypic cell-specificity of different chromatin 
marks within TSS regions (TSS +/- 2kbp) and outside the TSS regions. We estimated the 
phenotypic cell-specificity with 510 SNPs associated with 31 phenotypes. We used chromatin 
profiles assayed on 14 ENCODE cell lines by classifying the peaks located within (blue) and 
outside of TSS regions (red). We then permuted SNPs to calculate significance (see Methods, 
Figure 1). We plot the p-values on the top. We used the null distribution to compute significance 
scores on the bottom. Scores within TSS are depicted in blue, while scores outside TSS are 
depicted in red. 

 



Supplementary Figure 7: Evaluating the phenotypic cell-specificity for 15 functional 
annotations derived by clustering nine chromatin modifications into hidden Markov 
model states (Ernst et al. Nature 2011). We computed the phenotypic cell-specificity of the 
different functional annotations using the same set of 510 SNPs and 31 different phenotypes. 
We then permuted SNPs and phenotypes to calculate a null distribution of phenotypic cell-
specificity scores (n=106); those results are plotted on the top panel. We used the null 
distribution to compute significance scores (bottom panel). 

 
 
 
 
 
 
 
 
 
  



Supplementary Figure 8: Calculating significance of H3K4me3 overlap with alleles from 
four complex traits using associated SNPs from the GWAS catalog. We examined four 
phenotypes: (A) LDL cholesterol plasma concentration, (B) rheumatoid arthritis, (C) 
neuropsychiatric disorders (schizophrenia and bipolar disease) and (D) type 2 diabetes. For 
each phenotype we calculated the cell-specific overlap with H3K4me3 histone modification 
peaks in 34 tissues (listed on the left). In Figure 3 we conducted a similar analysis, estimating 
significance from SNPs sampled throughout the genome, matching for the number of marks 
present locally for each SNP. Here, as a more stringent test, we restricted our matching to 
SNPs that had been associated with other phenotypes as reported in the GWAS catalog. The 
bars on the right represent the calculated significance of the overlap for each tissue with alleles 
from each of the phenotypes using sampled sets from the GWAS catalog. Adjacent to each bar 
plot, we present correlation coefficients between two tissues based on scores computed from 
randomly sampled sets of independent loci. 
 
 

 

 



 

Supplementary Figure 9: Overlap of SNPs for SLE, BMI, T1D and B-cell specific e-QTL 
with H3K4me3 marks in specific cell-types. In addition to LDL, RA, neuropsychiatric 
disorders and type 2 diabetes, we examined further four, complex phenotypes: (A) SLE, (B) 
BMI, (C) T1D and (D) B-cell specific gene expression QTL. For each phenotype we calculated 
the cell-specific overlap with H3K4me3 histone modification peaks in 34 tissues (listed on the 
left). The bars on the right represent the significance of the overlap for each tissue with variants 
from each of the phenotypes, estimated by sampling sets of SNPs matched so that the total 
number of peaks overlapping SNPs in LD was the same as in the test set. Adjacent to each bar 
plots, we present correlation coefficients between two tissues based on scores computed from 
randomly sampled sets of independent loci. 



Supplementary Figure 10: Fine-mapping increases phenotypic-cell specificity signal. In 
addition to 31 RA SNPs reported from GWAS studies, we tested the same loci but with recent 
results from fine-mapping study using dense genotyping platform, Immunochip (Eyre et al in 
review). The bars on the right represent the significance of the overlap for each tissue with 
variants from GWAS (darker shade) and Immunochip (lighter shade) studies. 

 



Supplementary Table 1: Chromatin modifications assayed in 14 ENCODE Cell Types. Data on the number of replicates by experiment for each cell 
type obtained from http://genome.ucsc.edu/ENCODE/downloads.html. 
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Supplementary Table 2: Chromatin modifications assayed in 38 Roadmap NIH Epigenomics cell types. Data on the number of replicates by 
experiment for each cell type obtained from http://www.roadmapepigenomics.org/. 
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Supplementary Table 4: Significance (p) of the overlap for each tissue with alleles from each of the phenotypes.
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