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Supplementary Figure 1. Performance of CpG and GpC dual methylation calling. (a) ​Across a 
range of absolute values of methylation calling thresholds, the fraction of k-mers passing the threshold 
filter and the fraction of k-mers from which methylation was correctly called were calculated to decide 
the optimal threshold. ​(b) ​The ratio of ambiguous and incorrectly called calls to correctly called calls for 
every 6-mer with the methylation motif in the center (3th position for CpG and 4th position for GpC), 
and ​(c) ​motif analysis of enriched ambiguous 6-mers from (d) in (left) CpG calls and (right) GpC calls, 
showing enrichment in GCG motifs in GC calling, which are removed in our pipeline. 
 

Supplementary Figure 2. GC-content bias of coverage in sequencing methods.​ Binned coverage 
versus GC percentage in corresponding bins of nanoNOMe, WGBS (ENCODE), and WGS by 
nanopore sequencing, along with regression models representing the degree of dependence of 
coverage on GC-content in the form of the slope of the regression model. 

  
 



 
 

 
Supplementary Figure 3. Bulk NanoNOMe profiles in Genes With Histone Marks. ​Metaplots at 
TSS with euchromatic (H3K4me3) and heterochromatic (H3K27me3) histone modifications ​(a)​ across 
the lengths of the genes and ​(b)​ in the promoter regions.   

 



 

 
Supplementary Figure 4. Bulk NanoNOMe profiles in Genes by Expression Quartile. ​Metaplots at 
TSS with highest (1st quartile) and lowest (4th quartile) expression ​(a)​ across the lengths of the genes 
and ​(b)​ in the promoter regions.  
  

 



 

 
Supplementary Figure 5. Footprint detection stratified by number of GpCs. a) Histogram of             
number of GpC motifs in the 100bp window centered at potential CTCF binding sites in the genome. ​b)                  
Density distributions of inaccessible runs at the CTCF binding sites as in Supplemental Figure 5b,               
stratified by GpC number in the 100bp window; note that above 3 GpCs the distributions show the                 
same behavior. 
 

 



 
 
 
 

Supplementary Figure 6. Single-read epigenetic assessment on transcription start sites. (a)           
Heatmaps of lengths of inaccessible and accessible runs on individual reads with respect to the               
distance to transcription start sites of lowly expressed genes. ​(b) Distributions of per-read CpG              
methylation frequency in 1kb region around TSS and GpC accessibility frequency in 200 bp region               
around TSS, stratified by expression, showing that more reads are demethylated and accessible with              
an increase in expression. ​(c) We used the windows in (b) to cluster the reads based on methylation                  
around TSS into two groups for each feature, high frequency (blue) and low frequency (red), resulting in                 
four possible combinatorial signatures for each read at TSS. 
  

 



 
 

Supplementary Figure 7. TSS Regions stratified by GC density. a) Plot of number of GpCs versus                
GC percentile in the 200bp window centered at transcriptional start sites. Data are presented as               
median values, interquartile range (IQR), and 1.5X IQR, as well as density distributions. 
b) ​Number of genes in highest or lowest expression quartile versus GC percentile in the TSS region. ​c)                  
Density distribution of GpC accessibility frequency in 200 bp region around TSS, as in Supplementary               
Figure 7b, with color representing expression quartile. Results are faceted by GC percentile in the               

 



 
200bp window. ​d) ​Number of ATAC-seq, DNAse-seq or nanoNOMe accessibility peaks in TSS region              
for either highest or lowest expression quartile compared to GC% in TSS region.   

 



 
 

 
Supplementary Figure 8. Assessment of read-level combinatorial epigenetic signatures of TSS.           
Fractions of read-level combinatorial epigenetic signatures at TSS were calculated for each TSS in a               
subset of 1,000 genes per group and compared ​(a) ​by expression quartiles, showing that with               
increasing expression more genes have higher fraction of combinatorially active reads and less fraction              
of inactive reads (Supplementary Table 6), and ​(b) by promoter histone modification, showing that              
reads at euchromatic H3K4me3 genes are demethylated and reads at heterochromatic H3K27me3            
genes are inaccessible (Supplementary Table 7). Data are presented as median values, interquartile             
range (IQR), and 1.5X IQR, as well as density distributions. 
  

 



 
 

Supplementary Figure 9. Comparisons of predicted TF-binding with respect to promoter           
epigenetic signatures. ​For each of the 1,000 randomly selected genes, reads were split into two               
groups based on their epigenetic signature: (left) CpG methylation, (center) accessibility (right)            
concordance of both. Then protein-binding regions were predicted within 10kb of the TSS and the               
fraction of protein-occupied reads was calculated (see ​Methods​). The relationship between           
protein-binding and promoter epigenetic signature is assessed by the distribution of fractions of             
protein-bound reads between read groups based on (​a​) CpG methylation, (​b​) GpC accessibility, and (​c​)               
concordant epigenetic activity 
 
  

 



 

 
Supplementary Figure 10. Upset plots of differentially methylated and differentially accessible           
regions between alleles in GM12878. ​Directions of DMRs/DARs as well as their overlaps were              
observed using upset plots, across the genome (left), as well as separated by autosomes (middle) and                
X chromosome (right) ​(a) ​across the entire genome, ​(b)​ in autosomes, and ​(c)​ in the X chromosome.. 

 



 

 
Supplementary Figure 11. Genome-context assessment of allele-specific DMRs and DARs. (a)           
Numbers of differential regions in each genomic context in X chromosome, ​(b) Numbers of differential               
regions in genomic contexts in autosomes, and ​(c) enrichments of differential regions in autosomes. All               
numbers and enrichment values are also provided in Supplementary Tables 8 and 9.  

 



 

 
Supplementary Figure 12. Epigenetic comparison of heterozygous structural variations (a)          
Pair-wise comparison of GpC methylation around breakpoints of heterozygous SVs, with the allele with              
the SV on the y-axis and the allele without the SV on the x-axis. The difference of CpG methylation and                    
GpC methylation in variant alleles of SVs in comparison to the reference alleles, with one-sided Fisher’s                
exact tests and presented as volcano plots for ​(b) heterozygous deletions and ​(c) heterozygous              
insertions.  

 



 
 

Supplementary Figure 13. Bulk genome-wide differential methylation and accessibility analysis          
on breast cancer models. ​Histograms of the difference between the three breast cell lines in ​(a) ​in                 
differentially methylated regions and ​(b) in differentially accessibility regions. ​(c) Comparison of            
average methylation to average accessibility in concordantly differential regions. (d) ​Comparisons of            
the directions of DMRs, DARs, and concordantly differential regions. Dotted line is the 1:1 ratio. 

 



 
 

 
Supplementary Figure 14. Enrichment of differential epigenetic regions in various genomic           
contexts. ​Enrichment of DMRs, DARs, and concordantly differential regions are calculated for each             
genomic context against the abundance across the genome for comparisons of ​(a) MCF-7 vs.              
MCF-10A, ​(b) ​MDA-MB-231 vs. MCF-10A, and ​(c) MDA-MB-231 vs. MCF-7. These values, along with              
the numbers and directions and including structural variation junctions as additional genomic contexts,             
can be found in Supplementary Data 10.  

 



 

 
 
Supplementary Figure 15. Single read level plot of methylation and accessibility proximal to ​ER              
TSS. ​DNA methylation (top) and accessibility (bottom) single read plots for the 3 breast cancer cell                
lines (MCF-10A, MCF-7, MDA-MB-231) 
  

 



 

 
Supplementary Figure 16. Single read level plot of methylation and accessibility proximal to ​PR              
TSS. ​DNA methylation (top) and accessibility (bottom) single read plots for the 3 breast cancer cell                
lines (MCF-10A, MCF-7, MDA-MB-231) 
 
 
 

 



 

 
Supplementary Figure 17. Single read level plot of methylation and accessibility proximal to             
HER2 ​TSS. ​DNA methylation (top) and accessibility (bottom) single read plots for the 3 breast cancer                
cell lines (MCF-10A, MCF-7, MDA-MB-231) 
 

 



 

 
Supplementary Figure 18. Structural variations and differential epigenetics: Deletions.         
Single-read methylation and accessibility plots of regions that had a deletion SV in the cancer subtypes                
and not in MCF-10A, as well as differential methylation and accessibility in the cancer subtypes in                
comparison to MCF-10A. 
  

 



 

 
 
Supplementary Figure 19. Structural variations and differential epigenetics: Insertion.         
Single-read methylation and accessibility plots of regions that had an insertion SV in the cancer               
subtypes and not in MCF-10A, as well as differential methylation and accessibility in the cancer               
subtypes in comparison to MCF-10A. 
  

 



 

 
Supplementary Figure 20. Epigenetic comparison at heterozygous deletions. Using a window 1kb            
upstream and downstream of the breakpoint for CpG methylation and 100bp upstream/downstream of             
the breakpoint for GpC methylation (accessibility) bp we compared the epigenetic state at heterozygous              
SVs detected in the breast cancer cell lines between the reference allele and the variant allele.  

 



 

 
Supplementary Figure 21. Epigenetic comparison at heterozygous insertions. Using a window           
1kb upstream and downstream of the breakpoint for CpG methylation and 100bp upstream/downstream             
of the breakpoint for GpC methylation (accessibility) bp we compared the epigenetic signature at              
heterozygous SVs detected in the breast cancer cell lines between the reference allele and the variant                
allele. 

 



 

 
 
Supplementary Figure 22. ChIP-qPCR at ​ZNF714 ​Transcription Start Site. We performed ChIP            
against RNAPolII Ser5P (the state associated with promoter-proximal pausing) to interrogate whether            
the subnucleosomal footprint represented a transcription complex binding. We found dramatic           
enrichment in binding to the ​ZNF714 ​TSS in MCF7 and MDAMB231 as compared to the MCF10A cell                 
line. For comparison we also examined the TSS of ​IL-12a ​(negative control) and ​GAPDH ​(positive               
control). Results are normalized to 5% input and plotted relative to the negative control (​IL-12a​) in                
MCF10A. 
 
  

 



 
 

 
Supplementary Table 1. CpG and GpC methylation rates from bisulfite sequencing of samples 
treated with combinations of methyltransferases. ​Total number of methylated motifs (CG or GC 
depending on treatment) and unmethylated loci for each sample were tabulated to calculate the percent 
methylation per sample. 
 
 
 
 
 
 
 

 
Supplementary Table 2. Nanopore sequencing results of training and testing sets. ​Total number 
of methylated loci and unmethylated loci for each sample was tabulated to calculate the percent 
methylation per sample. 
 

 



 

 
Supplementary Table 3. Confusion matrix of CpG and GpC methylation calling. ​Subsets of 
100,000 sites in unmethylated and methylated samples were methylation called using a log-likelihood 
ratio threshold of 1.5 for CpG and 1 for GpC. The number of resulting categories of calls is summarized 
in the table. 
 
 
 
 
 
 
 
 
 

 
 
Supplementary Table 4. Relative accuracy and call rates for notable genomic contexts.​ Accuracy 
and call rate with respect to genomic contexts in comparison to overall accuracy and call rate (context 
accuracy/call rate divided by overall accuracy/call rate). A relative value of 1 represents the same value 
in the context in comparison to overall value; No particular decrease in accuracy or call rate was 
observed based on genomic context. 
 
 

 



 

 
Supplementary Table 5. Individual nanopore sequencing run metrics.​ Nanopore sequencing run 
statistics for individual sequencing experiments performed, before pooling them by cell line to achieve 
the final yields    

 



 

 
Supplementary Table 6. Summary of Single-read Combinatorial Clustering on Genes by 
Expression.​ Each read on gene promoters was clustered as one of the four combinatorial epigenetic 
signatures, and the fractions of reads in each cluster were calculated for each gene promoter. The 
distributions of the cluster fractions stratified by expression quartile were plotted in Supplementary 
Figure 14a. Shown in this table are summary statistics showing for each epigenetic signature and 
expression quartile the number of genes, total mapped reads, and - for the fraction of reads in each 
signature -  the 25% percentile (Q1), mean, median, and 75% percentile (Q3). 
 
 
 
  

 



 

 
Supplementary Table 7. Summary of Single-read Combinatorial Clustering on Genes by Histone 
Modification.​ Each read on gene promoters was clustered as one of the four combinatorial epigenetic 
signatures, and the fractions of reads in each cluster were calculated for each gene promoter. The 
distributions of the cluster fractions stratified by histone modification were plotted in Supplementary 
Figure 14b and the summary values are shown in this table 

 



 

 
Supplementary Table 8. Summary of allele-specific differential epigenetic regions by genomic 
context in X chromosome. ​The numbers and enrichments of differentially methylated regions (DMRs), 
differentially accessible regions (DARs), and concordantly differential regions in X chromosome, divided 
by the types of genomic contexts. Enrichments and counts are graphically shown in Figure 3b and 
Supplementary Figure 20a, respectively.  

 



 

 
Supplementary Table 9. Summary of allele-specific differential epigenetic regions by genomic 
context in autosomes. ​The numbers and enrichments of differentially methylated regions (DMRs), 
differentially accessible regions (DARs), and concordantly differential regions in autosomes, divided by 
the types of genomic contexts. Enrichments and counts are graphically shown in Supplementary Figure 
20b,c.  

 



 
 
 
 

 

Supplementary Table 10. Summary of structural variations detected in breast cell lines. 
Structural variations types are deletions (DEL), translocations (TRA), duplications (DUP), inversions 
(INV), and insertions (INS), and are grouped by uniquely occurring (first three lines), commonly 
occurring in any combination of two cell lines (second three lines), and a summary of inclusive counts 
for each cell line. SVs of < 50bp were filtered out.  

 



 
Supplementary Data 1. nanoNOMe accessibility peaks in GM12878 
Peaks of accessibility were detected from nanoNOMe GpC methylation frequencies across the 
genome. The significance of each accessible region was determined by performing a binomial test of 
the raw frequency of accessibility, with overall accessibility frequency as the null probability. The 
probabilities were corrected for multiple testing using Benjamini-Hochberg correction, and accessible 
regions with adjusted p-values less than 0.01 and widths greater than 50 bps were determined to be 
accessibility peaks. 
 
Chromosome: Chromosome of peak region 
Start: 1-based start coordinate of peak region 
End: 1-based end coordinate of peak region 
idxStart: Start GpC site index of peak region 
idxEnd: End GpC site index of peak region 
Num_Sites: Number of sites 
Observations: Total number of GpC observations in the region 
Methylated: Total number of methylated GpCs in the region 
Average_Accessibility: Average accessibility of the region 
Maximum_Accessibility: Peak accessibility of the region 
p.value: P-value of the binomial test of the accessibility using the median accessibility across the 
genome as the hypothetical probability 
adjusted.pval: FDR adjusted p-value 
Region_Width: Width of the region 
 
Supplementary Data 2. CTCF binding sites in GM12878 
BED file of CTCF binding sites determined by overlapping computationally predicted CTCF binding 
sites (from CTCFBSDB 2.0) with conservative IDR peaks in ChIP-seq of CTCF on GM12878 (ENCODE 
accession ENCSR000AKB) and removing peaks that fell within 2kb of known TSS. Coordinates are in 
bed format : 
 
Column 1: Chromosome 
Column 2: 0-based start coordinate 
Column 3: 1-based end coordinate 
Column 4: Presence of ChIP-seq peak in the binding site - Bound: ChIP-seq peak present in GM12878, 
Unbound: ChIP-seq peak not present in GM12878 
 
Supplementary Data 3. Estimated protein-bound regions near a subset of gene TSS in GM12878 
Estimated protein-binding regions were detected in regions 10kb upstream and downstream of the TSS 
of a randomly selected subset of 1,000 genes from each expression quartile. Sites that have 10 or 
more reads with short inaccessible runs, suggesting protein binding, in a window smaller than 80 bp 
were selected as estimated protein-binding regions.  
 
Chromosome: Chromosome of estimated protein binding region 
Start: 1-based start coordinate 
End: 1-based end coordinate 
Width: Width of the region 

 



 
Bound: Number of reads suggesting protein binding 
Unbond: Number of reads not suggesting protein binding 
Bound_Fraction: Fraction of reads suggesting protein binding  
 
Supplementary Data 4. Protein binding stratified by promoter epigenetic signatures 
Reads were grouped by the promoter epigenetic signature, then the fraction of reads that are bound in 
a nearby protein binding region(s) was calculated for each group and each protein binding region. 
 
Chromosome: Chromosome of estimated protein binding region 
Start: 1-based start coordinate 
End: 1-based end coordinate 
TxID: Transcript ID of the nearby TSS 
Transcription_Start_Site: TSS of the gene 
Symbol: Gene Symbol 
Gene_Strand: Strand of the gene 
Bound_High_CpG_Low_GpC : Number of bound reads in High CpG/Low GpC (concordantly inactive) 
group  
Bound_High_CpG_High_GpC: Number of bound reads in High CpG/High GpC group  
Bound_Low_CpG_Low_GpC: Number of bound reads in Low CpG/Low GpC group  
Bound_Low_CpG_High_GpC: Number of bound reads in Low CpG/High GpC (concordantly active) 
group  
Unbound_High_CpG_Low_GpC: Number of unbound reads in High CpG/Low GpC (concordantly 
inactive) group  
Unbound_High_CpG_High_GpC: Number of unbound reads in High CpG/High GpC group  
Unbound_Low_CpG_Low_GpC: Number of unbound reads in Low CpG/Low GpC group  
Unbound_Low_CpG_High_GpC: Number of unbound reads in Low CpG/High GpC (concordantly 
active) group  
Bound_Fraction_High_CpG_Low_GpC: Fraction of bound reads in High CpG/Low GpC (concordantly 
inactive) group  
Bound_Fraction_High_CpG_High_GpC: Fraction of bound reads in High CpG/High GpC group  
Bound_Fraction_Low_CpG_Low_GpC: Fraction of bound reads in Low CpG/Low GpC group  
Bound_Fraction_Low_CpG_High_GpC: Fraction of bound reads in Low CpG/High GpC (concordantly 
active) group  
 
  

 



 
Supplementary Data 5. Allele-specific DMRs and DARs in GM12878 
Methylation and accessibility were compared between the paternal and maternal alleles to obtain 
differentially methylated regions and differentially accessible regions. To find differentially methylated 
regions (DMRs) between two samples without replicates, the difference of methylation between the two 
samples was calculated for each CpG site. Then,  continuous regions with differences greater than 99th 
percentile of the differences were selected as candidates for hypermethylation, and regions with 
differences less than the 1st percentile were selected as candidates for hypomethylation. Similarly, for 
DARs, we performed a one-sided Fisher’s Exact test on raw counts of methylated and unmethylated 
calls on each candidate DAR. P-values were corrected using Benjamini-Hochberg correction, and 
regions with adjusted p-values less than 0.01 and widths greater than 100 bps were determined to be 
significant DMRs. 
 
Chromosome: Chromosome of DMR/DAR 
Start: 1-based start coordinate of region 
End: 1-based end coordinate of region 
idxStart: Start CpG/GpC site index of region 
idxEnd: End CpG/GpC site index of region 
Num_Sites: Number of sites 
Paternal_Observations: Total number of observations in the region in the paternal allele 
Maternal_Observations: Total number of observations in the region in the maternal allele 
Paternal_Methylated: Total number of methylated CpG/GpCs in the region in the paternal allele 
Maternal_Methylated: Total number of methylated CpG/GpCs in the region in the maternal allele 
Paternal_Average: Average methylation/accessibility of the region in the paternal allele 
Maternal_Average: Average methylation/accessibility of the region in the maternal allele 
Hypermethylated/More_Accessible : Allele that has higher methylation/accessibility 
Mean_Difference: Difference (Maternal - Paternal) of average methylation/accessibility in the region 
Max_Difference: Maximum per-site pairwise difference (Maternal - Paternal) of methylation/accessibility 
in the region 
p.value: P-value of one-sided Fisher’s exact test of the difference between the alleles 
adjusted.pval : FDR adjusted p-value 
Width: Width of the region 
 
Supplementary Data 6. Gene promoter regions with allele-specific DMRs and DARs in GM12878 
Genes with an allele-specific DMR and/or DAR within 500 bp of the TSS were identified. In the cases 
where both a DMR and a DAR were near the TSS, concordant activity was determined for the allele 
that was hypomethylated and more accessible 
 
Ensembl_ID: Ensembl gene ID 
Chromosome: Chromosome of the gene 
Transcription_Start_Site: TSS of the gene 
Strand: strand of the gene 
Symbol: Gene symbol 
Higher_Methylation: Allele that had a higher methylation in a DMR nearby 
Higher_Accessibility: Allele that had a higher accessibility in a DAR nearby 
Concordant_Activity: Allele that was more concordantly active  

 



 
Supplementary Data 7. Heterozygous structural variations in GM12878 
After splitting GM12878 nanoNOMe reads into the maternal and paternal alleles, SVs were detected 
using sniffles on the two alleles separately. The SVs were processed using SURVIVOR pipeline, 
resulting in a merged vcf file of SVs from the two alleles. The data follows a standard VCF format from 
sniffles/SURVIVOR, with last two columns indicating the allele : 
 
Paternal_Allele: SV information in the paternal allele 
Maternal_Allele: SV information in the maternal allele 
 
Supplementary Data 8. DMRs and DARs in MCF-7 and MDA-MB-231 in comparison to MCF-10A 
Methylation and accessibility were compared between the cancer subtypes of breast cell lines - MCF-7 
and MDA-MB-231 - and the normal MCF-10A cell line to obtain differentially methylated regions and 
differentially accessible regions. To find differentially methylated regions (DMRs) between two samples 
without replicates, the difference of methylation between the two samples was calculated for each CpG 
site. Then,  continuous regions with differences greater than 99th percentile of the differences were 
selected as candidates for hypermethylation, and regions with differences less than the 1st percentile 
were selected as candidates for hypomethylation. Similarly, for DARs, we performed a one-sided 
Fisher’s Exact test on raw counts of methylated and unmethylated calls on each candidate DAR. 
P-values were corrected using Benjamini-Hochberg correction, and regions with adjusted p-values less 
than 0.01 and widths greater than 100 bps were determined to be significant DMRs. 
 
 
Chromosome: Chromosome of DMR/DAR 
Start: 1-based start coordinate of region 
End: 1-based end coordinate of region 
idxStart: Start CpG/GpC site index of region 
idxEnd: End CpG/GpC site index of region 
Num_Sites: Number of sites 
One: Sample One 
Two: Sample Two 
Comparison: Comparison that was performed 
One_Observations: Total number of observations in the region in Sample 1 
Two_Observations: Total number of observations in the region in Sample 2 
One_Methylated: Total number of methylated CpG/GpCs in the region in Sample 1 
Two_Methylated: Total number of methylated CpG/GpCs in the region in Sample 2 
One_Average: Average methylation/accessibility of the region in the Sample 1 
Two_Average: Average methylation/accessibility of the region in Sample 2 
Higher: Sample that has higher methylation/accessibility 
Mean_Difference: Difference of average methylation/accessibility in the region 
Max_Difference: Maximum per-site pairwise difference of methylation/accessibility in the region 
p.value: P-value of one-sided Fisher’s exact test of the difference between the alleles 
adjusted.pval: FDR adjusted p-value 
Width: Width of the region 
 
 

 



 
  

 



 
Supplementary Data 9. Summary of DMRs and DARs with respect to genomic contexts and 
structural variations. 
DMRs, DARs, and concordantly differential regions were counted for each genomic context and SV, 
and the enrichments were determined with respect to expected number of the differential regions given 
the size of the given context. 
 
What : Type of differential region 
One : Sample 1 
Two : Sample 2 
Direction : Direction of differential signal in Sample 1 compared to Sample 2 
Context : Genomic context 
Number : Number of differential regions 
Number_per_Mb : Number of differential regions per megabase of the genomic context 
Enrichment : Enrichment of the differential regions compared to the genome-wide abundance  
 
Supplementary Data 10. Structural variations in MCF-10A, MCF-7, and MDA-MB-231 
SVs were detected using sniffles on each of the breast cell line nanoNOMe samples. The SVs were 
processed using SURVIVOR pipeline, resulting in a merged VCF file of SVs from all three samples. 
The data follows a standard VCF format from sniffles/SURVIVOR, with last three columns indicating the 
sample: 
 
MCF10A_nanoNOMe: SV information in MCF-10A 
MCF7_nanoNOMe: SV information in MCF-7 
MDAMB231_nanoNOMe: SV information in MDA-MB-231 
 
  

 



 
Supplementary Data 11. Promoter epigenetic signatures of differentially expressed genes in 
MCF-10A, MCF-7, and MDA-MB-231 
Promoter epigenetic signatures of individual reads on genes that are differentially expressed in the 
same direction (up or downregulated) in both MCF-7 and MDA-MB-231 in comparison to MCF-10A 
 
Chromosome: Chromosome of the gene 
Ensembl_ID: Ensemble ID of the gene 
Symbol: Gene Symbol 
Gene_Strand: Strand of the gene 
Transcription_Start_Site: TSS of the gene 
Expression_in_MCF7_MDAMB231: Direction of differential expression in MCF-7 and MDA-MB-231 in 
comparison to MCF-10A 
MCF10A_High_CpG_High_GpC: Number of High CpG/High GpC reads in MCF-10A 
MCF10A_High_CpG_Low_GpC: Number of High CpG/Low GpC (concordantly inactive) reads in 
MCF-10A 
MCF10A_Low_CpG_Low_GpC: Number of Low CpG/Low GpC reads in MCF-10A 
MCF10A_Low_CpG_High_GpC: Number of Low CpG/High GpC (concordantly active) reads in 
MCF-10A 
MCF7_High_CpG_High_GpC: Number of High CpG/High GpC reads in MCF-7 
MCF7_High_CpG_Low_GpC: Number of High CpG/Low GpC (concordantly inactive) reads in MCF-7 
MCF7_Low_CpG_Low_GpC: Number of Low CpG/Low GpC reads in MCF-7 
MCF7_Low_CpG_High_GpC: Number of Low CpG/High GpC (concordantly active) reads in MCF-7 
MDAMB231_High_CpG_High_GpC: Number of High CpG/High GpC reads in MDA-MB-231 
MDAMB231_High_CpG_Low_GpC: Number of High CpG/Low GpC (concordantly inactive) reads in 
MDA-MB-231 
MDAMB231_Low_CpG_Low_GpC: Number of Low CpG/Low GpC reads in MDA-MB-231 
MDAMB231_Low_CpG_High_GpC: Number of Low CpG/High GpC (concordantly active) reads in 
MDA-MB-231  

 



 
Supplementary Data 12. Protein binding regions near differentially expressed genes in 
MCF-10A, MCF-7, and MDA-MB-231 
Protein binding regions were estimated by finding regions near differentially expressed genes with >10 
overlapping reads that suggest protein binding. Then the number of protein-bound reads in each 
sample was tabulated. Each row represents a different putative protein binding region. 
 
Chromosome: Chromosome of estimated protein binding region 
Start: 1-based start coordinate 
End: 1-based end coordinate 
Ensembl_ID: Ensembl ID of the nearby TSS 
Transcription_Start_Site: TSS of the gene 
Symbol: Gene Symbol 
Gene_Strand: Strand of the gene 
Expression_in_MCF7_MDAMB231: Direction of differential expression in MCF-7 and MDA-MB-231 in 
comparison to MCF-10A 
Bound_MCF10A: Number of bound reads in MCF-10A 
Bound_MCF7: Number of bound reads in MCF-7 
Bound_MDAMB231: Number of bound reads in MDA-MB-231 
Unbound_MCF10A: Number of unbound reads in MCF-10A 
Unbound_MCF7: Number of unbound reads in MCF-7 
Unbound_MDAMB231: Number of unbound reads in MDA-MB-231 
Bound_Fraction_MCF10A: Number of unbound reads in MCF-10A 
Bound_Fraction_MCF7: Number of unbound reads in MCF-7 
Bound_Fraction_MDAMB231: Number of unbound reads in MDA-MB-231 
 

 


