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ABSTRACT  

Background: Isocyanates are major causes of occupational asthma but susceptibility and 

mechanisms of Diisocyanate Asthma (DA) remain uncertain.  

Objective: The aim of this study is to identify DA-associated functional genetic variants via next 

generation sequencing (NGS), bioinformatics, and functional assays.     

Methods.  NGS was performed in 91 workers with DA. Fourteen loci with known DA 

associated single nucleotide polymorphisms (SNPs) were sequenced and compared to data from 

238 unexposed subjects. Ranking of DA associated SNPs based on their likelihood to affect gene 

regulatory mechanisms in the lung yielded 21 prioritized SNPs. Risk (R) and non-risk (NR) 

oligonucleotides were tested for binding of nuclear extracts from A549, BEAS 2B, and IMR-90 

lung cell lines by electrophoretic mobility shift assays (EMSA). DNA constructs were cloned 

into a pGL3-promoter vector for luciferase gene reporter assays.  

Results. NGS detected 130 risk variants associated with DA (3.1 x10-6 – 6.21x10-4), of which 

129 were located in non-coding regions. The 21 SNPs prioritized by functional genomic data sets 

were in or proximal to five genes: CDH17 (n=10), ATF3 (n=7), FAM71A (n=2), TACR1 (n=1), 

and ZBTB16 (n=1). EMSA detected allele-dependent nuclear protein binding in A549 cells for 8 

of 21 variants. In the luciferase assay, 4 of the 21 SNPs exhibited allele-dependent changes in 

gene expression. DNA affinity precipitation and mass spectroscopy of rs147978008 revealed 

allele-dependent binding of H1 histones, which was confirmed by Western blot. 

Conclusions. We identified five DA associated potential regulatory SNPs. Four variants 

exhibited effects on gene regulation (ATF rs11571537, CDH17 rs2446824, rs2513789, and 

TACR1 rs2287231).  A fifth variant (FAM71A rs147978008) showed non-risk allele preferential 

binding to H1 histones. These results demonstrate that many DA-associated genetic variants 

likely act by modulating gene regulation.  
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 Key Messages 

• Diisocyanate-induced occupational asthma (DA) is associated with multiple disease 

associated genetic variants. 

• Five potential regulatory single nucleotide polymorphisms (SNPs) associated with DA 

were identified by next generation sequencing (NGS) and potential functional roles 

confirmed by electrophoretic mobility shift assays (EMSA) and luciferase reporter 

assays.  

Capsule Summary 

This study advances knowledge of genetic mechanisms of occupational asthma by identification 

of a role for regulatory genetic variants associated with diisocyanate-induced asthma.  
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Abbreviations 

A549, A549 human lung carcinoma epithelial cell line 

BEAS 2B, BEAS 2B epithelial virus transformed normal human lung/bronchus cell line 

BWA, Burrows-Wheeler transform 

DA, diisocyanate-induced asthma 

DAPA, DNA affinity purification assay 

EMSA, electrophoretic mobility shift assay 

HDI, hexamethylene diisocyanate 

IMR-90, IMR-90 normal human fetal lung fibroblast cell line 

GATK, Genome Analysis Toolkit (tools for NGS using MapReduce programming) 

GWAS, genome-wide association study 

MAF, minor allele frequency 

MDI, methylene diphenyl diisocyanate 

NanoLC-MS/MS, Nano liquid chromatography, followed by tandem mass spectrometry analysis 

NGS, next generation sequencing 

NR, non-risk allelic oligonucleotide probe 

OA, occupational asthma 

R, risk allele oligonucleotide probe 

rSNPs, non-coding regulatory SNPs 

SDS-PAGE, sodium dodecyl sulfate-polyacrylamide gel electrophoresis  
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SIC, specific inhalation challenge 

SNP, single nucleotide polymorphism 

SNV, single nucleotide variant 

TDI, toluene diisocyanate 
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INTRODUCTION 

Occupational asthma (OA) is a common occupational lung disorder (1). Diisocyanate 

exposure accounts for approximately 25% of approved workers compensation claims for OA (2).  

Causative diisocyanate chemicals include hexamethylene diisocyanate (HDI), methylene 

diphenyl diisocyanate (MDI), and toluene diisocyanate (TDI) that are used for manufacturing 

polyurethane foam products, metal surface paints, and other applications (3, 4).  These chemicals 

remain important respiratory sensitizers and among the ten most common agents associated with 

work-related asthma in the United States (5, 6). 

 Despite clinical resemblance to allergic asthma, allergic mechanisms for DA have not 

been identified, including biomarkers of sensitization (e.g., specific IgE) (7, 8).  Thus, an unmet 

need exists for markers that facilitate the identification of workers with high DA susceptibility 

and early recognition of DA (9, 10), thereby preventing disability and persistent asthma (11, 12).  

Genetic association studies of diisocyanate-exposed workers including two GWAS studies have 

identified DA associated genetic variants from multiple loci, some reaching genome wide 

significance (13-21).  A potential study limitation is the small number of workers with DA able to 

be recruited (a relatively rare disorder). In the latter publications(19, 20), a very well defined 

disease phenotype of occupational asthma confirmed by controlled SIC testing with the work-

relevant isocyanate chemical could explain the large number of reported disease associated 

SNPs.  DA-associated SNPs have been found in genes encoding antioxidant enzymes (13, 21), HLA 

Class I and II molecules (18), Th1/Th2 cytokines and CD14 (14, 16) and epithelial junctional 

proteins (22) .  We previously replicated DA associations with two CTNNA3 (alpha-T catenin) 

SNPs previously reported in a genome wide association study (GWAS) of Korean workers (17, 19).  

We also conducted a GWAS in 74 Caucasian workers with confirmed DA, leading to 
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identification of 11 SNPs in 6 genetic loci that increase risk for DA (p < 10-7) and 38 SNPs in 7 

genetic loci with suggestive significance (p < 10-6) (20).    

The aim of this study was to further characterize loci of interest from our GWAS study 

(20)  and to identify functional risk alleles associated with confirmed DA. We used a targeted 

custom NGS approach to sequence the 14 genetic loci that had been identified in our previous 

studies (17, 20).  Confirmed genetic risk variants were then prioritized based on their potential for 

altering gene regulatory mechanisms in relevant cell types.  Prioritized DA associated 

oligonucleotides were tested for binding of nuclear extract proteins by EMSA (23) and genotype-

dependent DNA regulatory activity was investigated in gene reporter assays (24).  Finally, using 

DNA affinity purification and mass spectroscopy, we identified specific proteins bound to DA 

associated genetic risk variants. Results from this study provide insight into the specific 

molecular mechanisms impacted by DA associated variants.   
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METHODS 

Study participants 

Ninety-one workers exposed to either hexamethylene (HDI), diphenyl methane (MDI), or 

toluene (TDI) diisocyanate, with DA confirmed by positive specific inhalation challenge (SIC) 

were studied.  As a comparator group, we used 238 subjects with available DNA sequence data 

from the 1,000 genomic (1KG) control data set (25).  All subjects were of European descent. 

Hypothetically, healthy control subjects could develop OA if exposed to diisocyanates, but 

likely, no more than the known incidence of this disorder (2-5%) vs 100% of subjects with 

disease.  Second, absence of OA could not be assured even among a small number of 

“asymptomatic” workers without challenge testing, a procedure not considered ethical unless 

clinically indicated (26).  For this reason, asymptomatic, unexposed healthy controls have been 

used for this and another published GWAS study of diisocyanate asthma (19).  

Of the 91 cases, 87 underwent controlled specific inhalation challenge testing to a 

diisocyanate to prove occupational asthma, conducted at four participating sites (2 sites in Spain 

and 2 sites in Quebec, Canada) in specialized laboratory facilities according to published 

protocols  (26-28). SIC testing was not available in 4 workers at one center (Toronto, Canada) and 

serial monitoring of peak expiratory flow rates (PEFR) was used as an alternative procedure to 

confirm DA(29). These patients had the diagnosis rigorously confirmed by serial measurement of 

peak flow rates recorded by workers every 4-6 hours and at least four times a day during at least 

2 weeks while working and 1-2 weeks off work. In addition, methacholine challenge tests were 

performed at the end of a working week and at the end of at one week off work, showing a 

significant (at least 3-fold) improvement in methacholine PC20 away from work. 
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The study protocol conformed to the ethical guidelines of the 1975 Declaration of 

Helsinki and written informed consent was obtained for all subjects.  The study protocol was 

reviewed and renewed annually by the ethics committees of participating institutions.  

Study Design 

The methodologies used to identify DA-associated variants with regulatory functions are 

summarized in Fig 1, and described in detail below.   

Next Generation Sequencing (NGS) 

In order to thoroughly investigate DA-associated variants by NGS in an unbiased fashion, 

genomic DNA was collected from 91 subjects with DA using the QIAamp blood kit (QIAGEN 

Inc., Chatsworth, CA, USA). Targeted NGS was performed by the DNA Sequencing and 

Genotyping Core at Cincinnati Children’s Hospital Medical Center, using Illumina protocols for 

library construction and HiSeq 2500 Rapid Sequencing. Roche Nimblegen design software 

(www.design.nimblegen.com) and proprietary sequence capture technology was used for target 

enrichment, consisting of 14 DA associated loci and flanking regions identified by GWAS (17, 20) 

ranging from 24,512 to 190,905 bp, using Homo sapiens genome build hg19/GRCh37.  A target 

region was defined by identifying all variants in linkage disequilibrium (r2>0.2) with a DA 

associated SNP.     

DNA sequence from OA samples was aligned to build 37 of the human reference genome 

using BWA (30).  Variants were called with GATK (31) and analyzed with Goldenhelix SVS 

software (Bozeman, MT, USA), with 66,393 variants detected in total. Variants with a call rate 

below 90%, genotype quality score <20 or read depth below 15 were removed.  Whole genome 

variant calls for 238 non-Hispanic European samples were obtained from the 1000 genomes 

project (http://www.internationalgenome.org).  The same QC filters were applied to the 1000 
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genomes samples.  Principal component analysis was used to identify genetic outliers (two 

samples from the 1000 genomes project were dropped).  An allelic chi-square test was 

performed, and variants with departure from Hardy-Weinberg (p < 0.001 in control subjects) 

were removed from the analysis. In total, 31,299 variants passed all quality control 

measurements and were present in both data sets.  To prioritize the variants showing associations 

we initially used a p-value cutoff of <0.0001.  To correct for multiple testing, we used a false 

discovery rate threshold of 0.05 for a primary set of variants and 0.15 for suggestive associations.  

130 variants passed these requirements and are included in the study (see Supplementary Table 

E1 in this article’s Online Repository at www.jacionline.org). The statistical genetic associations 

identified genetic variants in which the minor allele frequencies differ in the DA cases and 

controls.  Risk alleles were defined for each variant as the allele that was more common in the 

subjects with DA than the controls.  

Computational identification of variants likely to alter gene regulatory mechanisms 

To identify non-coding SNPs associated with DA that might impact transcription factor 

(TF) binding events in cell types relevant to DA, we compiled ChIP-seq datasets from multiple 

sources, including the ENCODE Consortium(32) the UCSC Genome Browser (33), Cistrome (34), 

and ReMap (35). Custom software was used to restrict datasets to cell types relevant to asthma 

(cell lines and cells derived from lung tissues, as well as immune cells) and identify DA-

associated SNPs whose genomic positions intersect these datasets. SNPs were ranked based on 

the total number of intersecting asthma-relevant datasets (see Supplemental Table E4 in this 

article’s Online Repository at www.jacionline.org).  Additionally, we placed higher priority on 

genetic loci encoding genes meeting one or more of the following three criteria: 1) genes 

previously shown to contain SNPs achieving GWAS significance (20) (CDH17, PITPNC1, 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
                                P a g e  | 12 

 

ZBTB16, TACR1); 2) genes located in a genomic region flanking an intergenic SNP with 

significant DA association (LOC101929565, ATF3, FAM71A, and CDH17); or 3) genes known 

to have transcriptional regulatory activities in asthma (ATF3 (36, 37), TACR1 (38, 39)). 

Cell Lines 

To prepare nuclear extracts for EMSA studies, the following three lung-derived cell lines 

were cultured: A549 epithelial cells, IMR90 fibroblasts and BEAS 2B epithelial cells. Two of 

these cell lines were obtained from the American Type Culture Collection (Manassas, VA, 

USA).  A549 human lung carcinoma epithelial cells (ATCC® CCL185™) were cultured in 

ATCC-formulated F12K Medium, 10% fetal bovine serum (FBS).  IMR-90 normal human fetal 

lung fibroblasts (ATCC® CCL186™) were cultured in ATCC-formulated Eagle's Minimum 

Essential Medium (EMEM), 10% FBS.  BEAS 2B epithelial virus transformed normal human 

lung/bronchus cells were a gift from Dr. Jeffrey Whitsett and were cultured in RPMI, 

supplemented with Penicillin-Streptomycin (10,000 U/ml) and 10% heat inactivated fetal bovine 

serum (Thermo Fisher Scientific, Waltham, MA, USA). Cells were cultured at 37oC with 5% 

CO2. Nuclear extracts were prepared from cell lines using the NE-PER Nuclear and Cytoplasmic 

Extraction Kit from Thermo Fisher Scientific (Waltham, MA, USA).  

Electrophoretic Mobility Shift Assays (EMSA)  

To screen for nuclear protein-DNA interactions of DA-associated variants, EMSA (40, 41) 

was performed using the Odyssey® Infrared Imaging Kit and protocol for EMSA analysis (LI-

COR® Biosciences, Lincoln, Nebraska, USA) (23). Twenty-one SNPs were used to prepare 

5’IMR700dye-labeled 35 bp duplexed oligonucleotide probes (Integrated DNA Technologies, 

Inc., Coralville, Iowa, USA). SNP oligonucleotide sequences were obtained from the NCBI 

dbSNP database (https://www.ncbi.nlm.nih.gov/snp), using human genome build 37. Each 
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oligonucleotide consisted of the SNP allele and 17 bases of 5′ and 3′ flanking sequence.  Both 

risk and non-risk alleles (n=42) were tested (probe sequences shown in Table I).  EMSA binding 

reactions contained 6 µg nuclear extract, 100 fmol labeled probe, 2 µl 10× binding buffer, 1 µg 

Poly(dI-dC), 1 µl 40% glycerol, 2 µl 25 mM dithiothreitol (DTT)/2.5% Tween 20, 1µl 1% NP-

40, 1 µl 100 mM MgCl2, and ultrapure water (LI-COR® Biosciences, Lincoln, Nebraska,USA) 

in a total reaction volume of 20 µl.  The products were electrophoresed on native 5% TBE (Tris-

Borate-EDTA) pre-cast polyacrylamide gels (Bio-Rad Life Sciences, Hercules, CA).  Gels were 

pre-run at 70 V/cm for 30 min in 0.5X non-denaturing TBE buffer, samples loaded, run for 60 

min, then imaged using an Odyssey® CLx imager (LI-COR® Biosciences, Lincoln, Nebraska, 

USA). 

Dual Luciferase Reporter Assays 

These studies were performed to identify allele dependent effects of prioritized SNPs on 

gene transcription.  Luciferase reporter constructs were cloned using the pGL3-promoter vector 

(Promega, Madison, WI, USA) as a backbone. To create fragments for insertion into this 

backbone, two complementary oligonucleotides were designed so that annealing of a sense and 

antisense oligonucleotide formed a 31bp DNA fragment with a KpnI site at the 5’end and a XhoI 

site at the 3’end (Supplemental Table EIII in this article’s Online Repository at 

www.jacionline.org).  DNA fragments were cloned into the vector upstream of the SV40 

promoter. Both risk and non-risk allele constructs were produced for each SNP. Larger luciferase 

reporter constructs for SNP rs147978008 and SNP rs11571537 were made by PCR amplification 

of DNA fragments containing the SNPs (203 bp for rs147978008 and 205 bp for rs11571537) 

using a genomic DNA sample heterozygous for both SNPs and primers containing KpnI and 

XhoI sites. All constructs were verified by DNA sequencing.  
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Luciferase reporter assays were performed in 96-well cell culture plates. A549 cells (2 x 

104/well) were transfected with a pGL3 reporter construct and the pRL-CMV vector using the 

Lipofectamine LTX transfection reagent (Invitrogen™, Thermo Fisher Scientific, Waltham, MA, 

USA). The ratio of reporter construct and pRL-CMV plasmid was 19:1 (100 ng total plasmid per 

well). Cells were collected 48 h after transfection. Both firefly and renilla luciferase activities 

were measured in the same sample using the Dual-Glo Luciferase Assay System (Promega, 

Madison, WI, USA). Normalized firefly luciferase activity was obtained by dividing the firefly 

luciferase activity by the corresponding renilla luciferase activity in the same sample. Three 

independent experiments were performed and eight replicate samples were assayed in each 

experiment. Relative luciferase activity was calculated by normalizing the luciferase activity of 

the empty pGL3-Promoter vector to1. Student’s t-test was performed to determine differences 

between the risk and non-risk alleles of each SNP.  

 

DNA affinity purification assay (DAPA) and Mass Spectrometry (MS) 

DAPA was used to characterize specific proteins in the nuclear extracts from A549 and 

BEAS 2B cells with binding to specific oligonucleotides of interest boom. Duplexed 5’-

biotinylated oligonucleotides (35 bp) containing SNPs were obtained from IDT (Integrated DNA 

Technologies, Inc., Coralville, Iowa, USA) for use as probes.  Binding reactions were performed 

with biotinylated probes, nuclear extracts, binding buffer, binding enhancer, protease inhibitor, 

phosphatase inhibitor and 0.1 µg poly (dI-dC) according to protocols supplied with the µMACS 

Factor Finder Kit (Miltenyi Biotec, San Diego, CA, USA).  DAPA eluates were collected and 

analyzed for protein identification by MS. Proteins were separated by silver-stained SDS-PAGE 

and gel bands were submitted to the University of Cincinnati Proteomics Laboratory for 
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identification by trypsin digestion and nano liquid chromatography coupled tandem mass 

spectrometry (nanoLC-MS/MS).   

NanoLC-MS/MS analyses were performed on a TripleTOF 5600+ (Sciex, Toronto, 

Canada) attached to an Eksigent (Dublin, CA) nanoLC.ultra nanoflow system as described 

previously (42) but with the following changes: 1) The LC mobile phases included 0.1% formic 

acid in water as solvent A and 0.1% formic acid in acetonitrile as solvent B; 2) The samples were 

trapped and desalted on an Eksigent NanoLC Trap (ChromXP C18-CL-3 µm 120Å, 350 µm x 

0.5 mm) at 1 µL/min in 0/1% formic acid for 15 min; 3) All data were recorded using Analyst®-

TF (v 1.7, build 96) software. 

  MS/MS fragmentation spectra were searched against an in-house FASTA database, 

consisting of 553,831 protein entries downloaded from the UniProt database (www.uniprot.org) 

on November 16, 2016 along with additional contaminating microbial reference sequences using 

SCIEX (Concord, Ontario, Canada. Unless otherwise noted, protein identification was reported 

at a 1% false discovery rate as measured against an inverse database of all 553,831 protein 

entries with a minimum of two peptides with fragmentation spectra reaching at least a 99% 

confidence level. 

Sodium Dodecyl Sulfate-Polyacrylamide Gel Electrophoresis (SDS-PAGE)   

Pre-cast polyacrylamide gels (Invitrogen™ Novex™ NuPAGE™ 4-12% Bis-Tris Protein 

Gels, 1.0mm x 12 well) with Nu Page MES-SDS running buffer, and a Novex Mini Gel Tank 

(Fisher Scientific, Waltham, MA, USA) were used. Samples, containing 14 µl DAPA eluate, 1 µl 

of 1M DTT and 5 µl of NuPAGE LDS loading buffer 4X, were heated at 700C, 10 min. Gels 

were loaded with 18 µl sample, 10 µl/well Precision Plus Protein™ All Blue Prestained 

Standards (10 kDa to 250 kDa (Bio-Rad Life Technologies Corporation, Carlsbad, CA, USA). 
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After electrophoresis (200v, 20 min) gels were stained with Bio-Rad Silver Stain Plus kit (Bio-

Rad Life Sciences, Hercules, CA, USA). 

Western Blotting  

Western blotting was performed to confirm histone binding previously identified in the 

aforementioned DAPA experiment.  by Li-COR Near-infrared Western Blot Detection 

(https://licor.app.boxenterprise.net/s/fxc6evxvxbub4srkqy6i9yg46l7i0xz5), using rabbit 

polyclonal affinity purified anti-human histone H1.2, Abcam product number ab17677, 

(Abcam.com, Cambridge, MA, USA) diluted 1:500, followed by incubation with IRDye® 

800CW donkey polyclonal affinity-purified anti-rabbit IgG (H+L), diluted 1:10,000, and imaged 

using an Odyssey® CLx imager and Image Studio Software (LI-COR® Biosciences, Lincoln, 

Nebraska, USA). 
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RESULTS 

 The 91 DA workers were predominantly male, of European ancestry, with a mean age of 

40.2 years (Table II). Mean duration of diisocyanate exposure was 143 months. The comparator 

group consisted of 238 males of non-Hispanic European ancestry.  

Fourteen loci were selected for NGS, based on prior DA association  (17, 20)  (Table III). 

We identified 66,393 genetic variants, and 130 variants were significantly associated with DA 

(range of p values 3.13x10-6 – 6.21x10-4 see Supplemental Table E1 in this article’s Online 

Repository at www.jacionline.org).  Of these, 21 variants were previously identified in our 

GWAS study(20) and 110 were new DA variants located in or proximal to the following specific 

genes: TACR1 (33), CDH17 (27), ZBTB16 (20), ATF3 (14), FAM71A (7), HDAC9 (6), SLC6A12 

(7), CTNNA3 (4), GALNT14 (4), PITPNC1 (3), NPAS3 (3), IQSEC3 (1), PSMD12 (1) and 

KCND3 (1).  Only one of the 130 SNPs was found in a coding region (synonymous SNP 

rs2513797). 

To prioritize the NGS derived genetic variants, we performed a computational analysis of 

the 130 DA associated SNPs and these were ranked based on the number of overlapping 

functional genomics datasets in disease-relevant lung cell types (see Methods). The 21 top 

ranked SNPs localized to six DA risk loci within putative gene regulatory regions (Table IV). 

Four of these variants (rs2446823, rs2446824, rs2513791, rs1672692) were previously identified 

as DA risk variants in our GWAS (20).  Many of the variants were located within ChIP-seq peaks 

for particular transcription factors in lung cell-types (Supplemental Table E2 in this article’s 

Online Repository at www.jacionline.org), suggesting possible disease-relevant functional roles.  

For example, an intergenic locus 3’ of the CDH17 gene contains eight SNPs located within 
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ChIP-seq peaks for SPI1, CEBPB, RELA, EP300, FOSL2, and EP300 in A549 and/or IMR-90 

cells).  

 To screen for allele-dependent genotype binding of nuclear transcription factors, we next 

performed EMSA with 21 SNP oligonucleotides and nuclear extracts of A549 cells. These 

experiments revealed that 10 of the 21 tested SNPs bound to nuclear proteins, with 8 displaying 

genotype-dependent binding (Fig 2 and Supplemental Fig E2 in this article’s Online Repository 

at www.jacionline.org). Six genetic variants, rs1001304, rs11571537, rs147978008, rs2287231, 

rs2513789, and rs2513791 (not shown) demonstrated increased binding to the non-risk allele, 

while two genetic variants (rs2513788 and rs2513790) showed stronger binding to the risk allele. 

The rs147978008 non-risk variant probe, containing the ACA allele, showed the greatest specific 

binding with A549 nuclear extract proteins, while the corresponding risk variant probe, 

containing a deletion, showed no detectable binding.  

Oligonucleotides rs147978008 (FAM71A locus) and rs11571537 (ATF3 locus) showed a 

similar pattern of allele-dependent binding, with a preference for the non-risk allele binding to 

proteins in the nuclear extracts from 3 different cell lines (A549, BEAS 2B, and IMR-90) (Fig 3 

and Supplemental Fig E2 in this article’s Online Repository at www.jacionline.org).  Inhibition 

with unlabeled oligonucleotides established the specificity of binding for these two variants 

(Supplemental Fig. E1 in this article’s Online Repository at www.jacionline.org).  Both genetic 

variants are located on chromosome 1 and fall within ChIP-seq peaks for SPI1 in IMR-90 cells 

and POLR2A in A549 and IMR-90 cells (Supplemental Table E2 in this article’s Online 

Repository at www.jacionline.org).   

DAPA was subsequently performed to determine specific nuclear proteins bound to  

rs147978008 using nuclear extract proteins from epithelial cells (A549 and BEAS 2B).  Binding 
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activity for the rs147978008 non-risk oligonucleotide probe was assessed using SDS-PAGE 

analysis of the eluates obtained (Fig 4, A).  Strong bands for both extracts were observed for 

proteins having a molecular size of 29 kDa.  These two bands were analyzed by nano liquid 

chromatography coupled tandem mass spectrometry (nanoLC-MS/MS).  In the BEAS 2B band, 

histones H1.4 (11 peptides match), H1.5 (4 peptides match) and H1.2 (3 peptides match) were 

clearly identified.  For the A549 band, no protein identifications reached the 2 peptide standard, 

but two proteins were detected, histones H1.2 and H1.3, each with a single 99% confidence 

peptide. 

We confirmed genotype-dependent binding of H1.2 by Western Blot for the risk and non-

risk DAPA purified eluates of A549 and BEAS-2B cells (Fig 4, B).  Regardless of the cellular 

source of nuclear lysate, the non-risk allele shows stronger binding of H1.2 than the risk allele, 

consistent with EMSA. These results indicate that rs147978008 in the promoter of FAM71A is 

bound by H1.2 in a genotype-dependent manner.   

 To  investigate the 21 prioritized genetic variants for allele dependent effects on gene 

regulation,  a luciferase reporter assay was employed. For each variant, two luciferase reporter 

constructs, representing the non-risk and risk alleles, were generated and transfected into A549 

cells. Variants were assessed as a 31 bp region in the context of the SV40 promoter. Luciferase 

activity in the transfected cell lines was measured to determine the transcriptional activity for 

each variant (Fig 5 and Table V).     

Three genetic variants showed significant genotype-dependent differences in luciferase 

reporter activity (P< .05), with the rs2446824 risk allele and the rs2513789 and rs2287231 non-

risk alleles driving enhanced expression (Fig 5. A, B, C). Since rs11571537 and rs147978008 

both demonstrated differential allelic binding by EMSA, we retested expanded oligonucleotide 
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sequences surrounding these variants (203 bp for rs147978008 and 205 bp for rs11571537). The 

rs147978008-203bp also failed to show an allelic difference in gene transcription activity, 

whereas the rs11571537-205bp non-risk allele showed enhanced luciferase activity (see Fig 5, 

E). Of the 10 genetic variants with EMSA binding, significant genotype-dependent luciferase 

reporter activity was identified in four (rs11571537, rs2446824, rs2287231, rs2513789). For the 

fifth SNP (rs147978008) showing allele-dependent binding with histone H1.2, an allele-

dependent difference in transcriptional activity was not found.    
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DISCUSSION   

 By targeted sequencing of DA-associated loci found in a previous GWAS(20), we 

identified 130 non-coding variants significantly associated with DA.  A limitation of GWAS is 

that because it is designed to capture common variations in the genome by relying on tagging 

common haplotype blocks, it may be unable to capture variants of low minor allele frequency 

(MAF< 5%) and rare variants (MAF < 0.5%). Therefore, precise high-throughput next 

generation DNA sequencing (NGS) is preferred for detecting associations with rare genetic 

variants and for identifying functional variants (43, 44). Our use of NGS did not reveal any low 

MAF or rare variants, but was  highly successful in identifying additional non-coding variants 

associated with DA in genomic regulatory regions, some of which may have functional activities 

that contribute to development of DA. This is the first study to employ NGS in the investigation 

of OA and DA. Although our sample size of DA workers is modest, our results are strengthened 

by the well-defined DA phenotype, confirmed in all but 4 subjects by controlled specific 

inhalation testing in a specialized laboratory with a work-relevant diisocyanate chemical.  

Our results suggest that functional DA associated variants may exist in non-coding 

regions of at least four genetic loci [i.e., FAM71A (rs147978008), ATF3 (rs1157537), TACR1 

(rs2287231), and CDH17 (rs2446824, rs2513789)].  To identify potentially functional disease-

associated non-coding variants, we used a computational prioritization strategy employing 

publicly deposited functional genomic datasets. Using this approach, we identified 21 top-ranked 

variants, of which 10 bound nuclear proteins, with eight displaying genotype-dependent binding. 

One of the risk variants (rs147978008) affected binding of the nuclear histone H1.2.  In 

luciferase reporter assays, four of the 21 variants showed allele-dependent transcriptional 

activity.  It is possible for certain transcription factors to be expressed and activated as a function 
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of cellular context (45), which may explain why more of the prioritized variants did not 

demonstrate genotype-dependent functional activity.  

The non-risk allele for rs147978008 exhibited strong nuclear binding with EMSA but did 

not exhibit allele-dependent reporter activity. Nevertheless, our data demonstrate binding of the 

linker histone, H1.2, to the rs147978008 reference allele after DAPA purification and MS.  

Western blotting confirmed allele-dependent binding of histone H1.2.  This SNP is located in the 

promoter region of FAM71A, the coding gene for a Golgi-resident Rab2B specific binding 

protein GARI-L4 (also called the FAM71A protein), with an important role in the maintenance 

of the compacted Golgi morphology of mammalian cells (46).  No other function has been 

reported for this protein, and this is the first report of allele-dependent binding of H1 histones to 

the FAM71A promoter.   Based on previous experimental evidence, H1 histones may enhance or 

inhibit gene transcription (47, 48), suggesting that modulation of H1 binding by rs147978008 might 

result in altered FAM71A expression levels in a cellular context.   

Three of the 21 prioritized DA genetic variants are located near the ATF3 gene.   The 

activating transcription factor 3 (ATF3) is a member of the ATF/cAMP responsive element 

binding (CREB) protein family of transcription factors and is believed to play a central role in 

the cellular adaptive response to stress signals (49)
.  It is noteworthy that mutations in ATF3 have 

been shown to mitigate inflammatory cell recruitment to the lung (36, 37, 50-52), maintenance of cell-

cell adhesion and barrier function (53), and maintenance and repair of genomic stability, in 

response to a wide range of cellular stresses including oxidative stress and DNA damage (7, 54-56).     

 We found 33 DA-associated TACR1 variants, but only one (rs2287231) was included in 

the final 21 top-ranked SNPs (see Table IV), and this SNP showed enhanced allele-dependent 

luciferase activity.  The TACR1 gene codes for the neurokinin-1 receptor (NK1R), for which the 
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tachykinin, substance P (SP) is the preferred ligand (57). Both SP and NKA, which binds 

preferentially to the neurokinin-2 receptor (NK2R) have been shown to play a role in airway 

hyperresponsiveness and airway inflammation in animal rodent models of isocyanate induced 

airway inflammation  (39, 58, 59).  In human studies, there is indirect evidence that tachykinins are 

involved in asthma (38).  However, the exact role of tachykinins and neuropeptides in the 

pathogenesis of DA is unknown.   

Genetic variants mapping to the CDH17 (cadherin 17) gene were previously identified in 

our GWAS (20). One CDH17 intronic variant showed genome-wide significance (p=1.22x10-8) 

and 5 other non-coding variants had suggestive genome-wide significance (p<1x10-6).  CDH17 is 

a member of the cadherin superfamily, which consists of genes encoding calcium-dependent, 

membrane-associated glycoproteins. The encoded protein is cadherin-like, consisting of an 

extracellular region, containing seven cadherin domains, and a transmembrane region lacking the 

conserved cytoplasmic domain. Cadherins are cell adhesion proteins that preferentially interact 

with themselves in a homophilic manner in connecting cells.  Our sequencing results identified 

five non-coding variants at a locus 3’ of the CDH17 gene, located within ChIP-seq peaks for 

CEBPB (CCAAT/Enhancer Binding Protein B) in A549 and IMR90 cells.  Two CDH17 variants 

within this locus showed expression in the luciferase reporter assay, with rs2513789 showing 

preferential expression of the non-risk allele, and rs2446824 showing preferential expression by 

the risk allele.    

In summary, this NGS study of previously recognized DA associated gene loci identified 

130 non-coding disease associated SNPs. After screening for those intersecting with asthma-

relevant datasets, 21 DA associated SNPs were prioritized, of which 10 exhibited nuclear 

binding by EMSA. Four of these SNPs exhibited allelic effects on gene transcriptional (i.e., 
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luciferase) activity, suggesting that these oligonucleotides modify transcriptional events that 

could affect the clinical expression of DA. A possible limitation of these findings is that our 

results have not been replicated which will be challenging due to the rarity of Caucasian workers 

with confirmed DA and stored DNA.    Finally, we discovered a novel SNP with differential 

allelic nuclear binding activity, in part attributable to binding of the histone H1.2 protein.   

Future studies are planned to study differential allelic binding to H1.2 and how these interactions 

could potentially modify gene transcription.   
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Table I. List of Oligonucleotide Probes Tested in EMSA 

 

 

 

 

 

 

 

 

  

SNP 

  
Non-risk allele 

Risk 
allele 

1 rs2513788 5' - 3' TA GCC CAT CCT CCT TGT [T]TT ATG GGC CCA GAT GGC [G] 

2 rs1001304 5' - 3' TC CAT CTG GTT AAC CAA [A]GA GGG CTT CCA GGA GGA [G] 

3 rs149630836 5' - 3' TA GAA TTG CCT ACT ATC [TCA GTA G]TC AGT AGC CCA CCA TCT C [DEL] 

4 rs11571537 5' - 3' TG ACC ACA GAT CCC CGG [T]TG AGA GGA ATG CCC AGA [C] 

5 rs75465959 5' - 3' CT TGA TGT GTA TGG TAA[G]TG TAA ATG AAG GTC TAT [A] 

6 rs11571563 5' - 3' CT TTG ACC TCA TGT ATG [T]TT CCT TTA AAT GAT CAC [G] 

7 rs1672692 5' - 3' TT CTT GTC ATA TGT AAA [G]AG GGA ATC ATT GTG GTA [A] 

8 rs17019510 5' - 3' TT ACA CCA CAT GCC CAG [A]TA GAG ATG TAC CTG TTG [G] 

   9 rs2251996 5' - 3' TG AAG GAG CAA GTG GTG [G]TC TAC GTG AAC AGG TCA [C] 

 10 rs2446823 5' - 3' TA CAG AAG CAA AAG TTC [A]TC TGA CTG AGG GAA AGC [C] 

 11 rs2446824 5' - 3' AT CCA TTT TTC CAT TGC [G]AC ATT TGG GCA GAT GTG [A] 

 12 rs2513789 5' - 3' AT TGT TTT TTC ATT GTC [G]AT GTT ATC TAA GTC ATC [A] 

 13 rs2446821 5' - 3' AG GGT CCT CCT TCA GAA [C]AA CAT CAG CTT CCC AAT [A] 

 14 rs2513790 5' - 3' CT TTC CAA GCA CAT ACT [T]AA AAG AAT CAC TTG ACA [C] 

 15 rs2513791 5' - 3' TC AGT CAG CTC AGG CCA [C]CA TAA CAA AAT ACC ATA [A] 

 16 rs74138575 5' - 3' TC AGC ACT TCT TTC AGG [G]GA TAA TTT ATG TTC CTT [A] 

 17 rs117579120 5' - 3' GT GAG AAA CTC TTG GGA [C]AC ATC CAG AGT GAA GTT [A] 

 18 rs72756369 5' - 3' CC AGT GTG GAG CCT CTT [T]CT GTC TTG TTC ATT CTT [A] 

 19 rs11571559 5' - 3' TC TGT TTC ATG TCT AAA [C]GT GTG TCT CAT TGT TGC [T] 

 20 rs2287231 5' - 3' GC CAC TTG GCT GAT GAA [G]GA CAA CAT TGG CAG GGA [A] 

 21 rs147978008 5' - 3' TA TCC CAT TTA ATC CTC [ACA] ACA ACT GCT ACC CCC ATT [DEL] 
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Table II. Subject Demographics and Exposure Information 

SUBJECT GROUP OA positive 

N=91 

1KG 
CONTROLS* 
N=238 

GENDER (M/F) 77/14 238/0 
AGE Mean + SD    (Range)  40.21+11.61 

(22.00 to 64.81) 
unknown 

Race (white/other) 91/0 238/0 
ETHNICITY                      
(Fr-Canadian/Spanish/Other) 

64/18/9 N/A 

EXPOSURE CHEMICAL 
(HDI/MDI/TDI) 

43/21/27 N/A 

EXPOSURE DURATION 
Mean months + SD           

142.88 + 93.79 N/A 

SMOKING 
(Current/Never/Ex) 

15/40/36 N/A 

# PY Mean + SD 10.02 + 13.05 N/A 

*1KG controls were selected using a composite reference panel of integrated haplotypes from 
the 1000 Genome Project sequence data freezes from March, 2012. Imputed genotypes were 
required to meet or exceed a probability threshold of 0.9, an information measure of >0.4, and 
the same quality control criteria used for our sequence study. 
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Table III. Targeted Regions of Genes Sequenced in Workers and Genomic Controls 

 
Sequencing was performed by targeted Illumina NGS. Target regions consisted of 14 DA 

associated loci and flanking regions previously identified by GWAS(17, 20). A target region was 
defined by identifying all variants in linkage disequilibrium (r2>0.2) with a DA associated SNP 
based on the 1000 genomes project data set.    

DNA sequence data from subjects with confirmed DA were aligned to Homo sapiens 
genome build hg19/GRCh37 (build 37) using BWA(30).  Variants were called with GATK(31) and 
analyzed with Goldenhelix SVS software (Bozeman, MT, USA).   

 

 

 

 

 

 
 

Genes Selected for Sequencing Area of Genome Sequenced (build 37) 
Gene best p value gene size (# bases) Chr Start Stop  Total 
ATF3 6.53E-09  551,449 1 212706176 212826619 120,443 
CDH17 1.22E-08   90,690 8 95106894 95262031 155,137 
CTNNA3 2.66E-02 1,777,118 10 67639776 69488449 1,848,673 
GANTL4 1.33E-10   673,887 2 31100831 31385006 284,175 
HDAC9 1.33E-13   910,422 7 18094072 19071635 977,563 
HERC2 6.94E-14   210,995 15 28323683 28599813 276,130 
KCND3 7.18E-08   213,523 1 112285944 112564647 278,703 
NPAS3 2.42E-06   748,366 14 33371615 34305882 934,267 
ODZ3 8.59E-09   480,463 4 183212637 183756677 544,040 
PITPNC1 6.33E-07   313,431 17 65340897 65725879 384,982 
PRKCA 2.55E-05   506,184 17 64266260 64839362 573,102 
SLC6A12 1.47E-06    24,512 12 266743 356240 89,497 
TACR1 4.08E-05   153,972 2 75241090 75509145 268,055 
ZBTB16 1.68E-07   190,905 11 113897789 114159202 261,413 
       
       
Total  4,214,561    6,996,180 
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Table IV. Genetic variants considered most likely to function by altering gene regulatory 
mechanisms in disease-relevant cells 

Type of 
Marker* 

 Variant Chr: position Gene  genomic 
region 

Flanking 
Genes        
(Left: :Right) 

Risk 
Allele 

Non-Risk 
Allele 

χ 2P  ** Number 
of 
Data-
sets*** 

SNV rs1001304 1:212732686 none intergenic LOC10192956: 
:ATF3 

C T 3.15x10-4 50 

SNV rs72756369 1: 212770271 ATF3 intronic   A T 3.42x10-4 27 

SNV rs11571537 1:212787025 ATF3 intronic   C T 4.78x10-4 12 

SNV rs11571559 1:212794550 ATF3 promoter   T C 8.77x10-5 4 

SNV rs11571563 1:212794873 none intergenic ATF3: 
:FAM71A 

G T 2.80x10-4 5 

SNV rs74138575 1:212794997 none intergenic ATF3: 
:FAM71A 

A G 8.77x10-5 6 

SNV rs75465959 1:212795196 none intergenic ATF3: 
:FAM71A 

A G 8.77x10-5 6 

Deletion rs147978008 1:212796008 FAM71A promoter   - ACA 8.77x10-5 3 

SNV rs17019510 1:212816729 none intergenic FAM71A: 
:Loc100129948 

G A 4.6x10-6 7 

SNV rs2287231 2:75449129 none intergenic TACR1: 
:GAPDHP59 

A G 4.30x10-5 17 

SNV rs2446824 8:95127574 none intergenic RPL34P18: 
CDH17 

T C 3.00x10-5 32 

SNV rs2446823 8:95127612 none intergenic RPL34P18: 
CDH17 

G T 3.00x10-5 32 

Deletion rs149630836 8:95127836 none intergenic RPL34P18: 
CDH17 

- TCAGTAG 4.82x10-5 35 

SNV rs2513788 8:95127896 none intergenic RPL34P18: 
CDH17 

G T 3.00x10-5 32 

SNV rs2513789 8:95128113 none intergenic RPL34P18: 
CDH17 

A G 3.00x10-5 16 

SNV rs2513790 8:95128147 none intergenic RPL34P18: 
CDH17 

C T 3.00x10-5 23 

SNV rs2446821 8:95128479 none intergenic RPL34P18: 
CDH17 

T G 3.00x10-5 27 

SNV rs2513791 8:95128529 none intergenic RPL34P18: 
CDH17 

A C 3.00x10-5 22 

SNV rs117579120 8:95159359 CDH17 intronic   A C 3.78x10-5 21 

SNV rs2251996 8:95160288 CDH17 intronic   C G 1.61x10-5 22 

SNV rs1672692 11:113945609 ZBTB16 intronic   A G 4.26x10-5 8 

*SNV = Single Nucleotide Variant 
** Χ2 P values for the DA association results for the DA subjects compared to the 1000 genomes database controls 
*** The total number of  functional genomics datasets each SNP overlaps (see Supplemental Table E4 in this article’s Online Repository at 
www.jacionline.org).   
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Table V. SNP Expression in luciferase assays  
SNP Comparison P value allele 

rs11571559 C vs. pGL3 0.0014 non-risk 
 T vs. pGL3 0.0325 risk 
 C vs. T 0.2585  
rs11571563 G vs. pGL3 0.0038 risk 
 T vs. pGL3 0.0026 non-risk 
 G vs. T 0.9009  
rs75465959 A vs. pGL3 0.0453 risk 
 G vs. pGL3 0.2518 non-risk 
 A vs. G 0.3802  
rs2287231* A vs. pGL3 0.9009 risk 
 G vs. pGL3 0.0190 non-risk 
 A vs. G 0.0138  
rs2446824* A vs. pGL3 <0.0001 risk 
 G vs. pGL3 0.0055 non-risk 
 A vs. G 0.0103  
rs2446823 A vs. pGL3 <0.0001 non-risk 
 C vs. pGL3 <0.0001  
 A vs. C 0.6319  
rs149630836 Del vs. pGL3 <0.0001 risk 
 Ins vs. pGl3 0.0048 non-risk 
 Del vs. Ins 0.1783  
rs2513789* A vs. pGL3 0.3274 risk 
 G vs. pGL3 0.0009 non-risk 
 A vs. G 0.0055  
rs117579120 A vs. pGL3 <0.0001 risk 
 C vs. pGL3 0.0003 non-risk 
 A vs. C 0.7259  
rs2251996 C vs. pGL3 0.0003 risk 
 G vs. pGL3 0.0065 non-risk 
 C vs. G 0.3209  
rs1672692 A vs. pGL3 0.0002 risk 
 G vs. pGL3 <0.0001 non-risk 
 A vs G 0.5028  
rs62084077 A vs. pGL3 0.0345 risk 
 G vs. pGL3 0.0004 non-risk 
 A vs. G 0.1134  
rs147978008-35bp Del vs. pGL3 0.2358 risk 
 Ins vs. pGL3 0.5707 Non-risk 
 Del vs. Ins 0.4213  
rs11571537-35bp C vs. pGL3 0.3074 risk 
 T vs. pGL3 0.1703 Non-risk 
 C vs. T 0.7650  
rs147978008-203bp Del vs. pGL3 0.0005 risk 
 Ins vs. pGL3 0.0016 non-risk 
 Del vs. Ins 0.7091  
rs11571537-205bp* C vs. pGL3 <0.0001 risk 
 T vs. pGL3 0.0002 non-risk 
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 C vs. T 0.0257  
*genetic variants showing allele-dependent expression  
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Figure Legends 
 

Fig 1. Study design used to identify DA-associated regulatory variants 
 

Fig 2. Allele-dependent protein-DNA interactions in A549 cells.  

A.  EMSA binding reactions of A549 nuclear extract proteins by oligonucleotide probes 
containing non-risk (N) or risk (R) alleles of genetic variants: (1) rs75465959, (2) rs1001304, (3) 
rs2446824, (4) rs11571537, (5) rs2513790, (6) rs2287231, (7) rs14978008, (8) rs2513788, (9) 
rs2513789.  Variants 5 and 8 show stronger binding to the risk allele, variants 2, 4, 6, 7, and 9 
show stronger binding to the non-risk allele, and genetic variants 1and 3 show comparable risk 
and non-risk binding. The arrow points to a non-specific band that was seen in all the EMSA 
images (see supplemental Figure EI).  B.  Oligonucleotide controls for gels shown in Panel A.    

 

Fig 3. Allele-dependent protein-DNA interactions in multiple cell lines. 
EMSAs corresponding to the binding reactions seen for the non-risk (NR) and risk (R) alleles of 
SNP oligonucleotide probes rs147978008 (Lanes 1-6) and rs11571537 (Lanes 7-10) with BEAS 
2B (Lanes 1,2), A549 (Lanes 3,4,7,8) or IMR-90 (Lanes 5,6,9,10) nuclear extracts (NE). The 
rs147978008 SNP shows non-risk allele-dependent binding for proteins in the nuclear extracts of 
all 3 cell lines.  The rs11571537 also shows non-risk allele-dependent binding for proteins in 
A549 and IMR-90 nuclear extracts. B-BEAS 2B NE; A-A549 NE; I-IMR90 NE. 

 

Fig 4. Histone H1.2 binds more strongly to the rs147978008 non-risk allele probe.  

A. SDS-PAGE of DAPA purified rs147978008 binding proteins. Analysis of the DAPA eluates 
of A549 (Lanes 2 & 3) and BEAS 2B (Lanes 4 & 5) cells produced by binding to either the non-
risk or risk allele of rs147978008. L1-molecular weight standards, L2-A549 extract/non-risk; L3-
A549 extract/risk; L4-BEAS 2B/non-risk; L5-BEAS /risk. B. Western Blot of SDS-PAGE gel 
immunoblotted with rabbit polyclonal anti-H1.2. The lanes correspond to those shown in Panel 
A. The bands detected have an approximate molecular size of 29 kDa, consistent with the size of 
H1.2.  

 

Fig 5. Luciferase reporter assays for genetic variants showing risk (2nd bar) and non-risk (3rd bar) 
gene expression for variants: A; rs2446824-35bp, B; rs2287231-35bp, C; 2513789-35bp and E; 
rs11571537-205bp, which show allele-dependent gene expression. D; rs 147978008-35bp.  F; 
rs147978008-203bp, which shows increased driven by the deletion mutant (Del). A549 cells 
were transfected with luciferase reporter constructs containing luciferase reporter constructs for 
either the risk or the non-risk allele of each variant. Three independent experiments were 
performed and eight replicate samples were assayed in each experiment. Relative luciferase 
activity was calculated by taking the normalized luciferase activity of the vector (pGL3-
Promoter) to be 1. Data represent the mean ± S.E. p values were determined by Student’s t-test. 
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NGS of 14 informative loci identified by GWAS 
 
 

130 DA associated non-coding SNPs 
 

 
 

Rank SNPs for potential gene regulatory function from the number of 

intersecting TF’s in relevant lung cells using CHIP-seq datasets 
 

 
 

21 top-ranked prioritized SNPs 
 

 

EMSA with risk and non-risk variant alleles 
 

 

Eight variants showing allele-dependent nuclear protein binding 
 

 
 

Luciferase Reporter Assays 
 

 

 

Four variants showing allele- 
dependent gene expression 

One variant showing allele- 
dependent binding to H1 histones 

Mass spec analysis of DAPA eluate 
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-3 
)

Chr Position Identifier Gene Strand Left gene Right gene Reference 

GWAS 
Chi-

Squared P
Chi-
Squared  P 

Chi-

Squared  

FDR

Odds 

Ratio 

(Minor 

Allele)

OR Lower 

Confidenc

e Bound 

(Minor)

OR Upper 

Confidence 

Bound 

(Minor)

Call Rate 
(Cases) 

Call Rate 
(Controls)

Minor 
Allele 

Minor 
Allele 
Freq. 
(Cases) 

Minor 
Allele Freq. 
(Controls)

1 112529254 rs34115852 KCND3 − del NA 5.84E-04 0.142 3.11 1.58 6.13 1.000000 1.000000 A 0.0944444 0.0324232
1 212732686 rs1001304 none + Loc101929565** ATF3 A* NA 3.15E-04 0.105 0.45 0.29 0.70 1.000000 1.000000 A* 0.1500000 0.2832765
1 212745765 rs138203798 ATF3 + AG NA 5.81E-04 0.143 1.89 1.31 2.73 0.844444 0.972696 del 0.6184211 0.4614035
1 212764930 rs17019411 ATF3 + G NA 3.42E-04 0.106 3.29 1.66 6.53 1.000000 1.000000 A 0.0944444 0.0307167
1 212765432 rs77911820 ATF3 + C NA 1.93E-04 0.074 3.49 1.74 6.99 1.000000 1.000000 T 0.0944444 0.0290102
1 212765681 rs116604459 ATF3 + T NA 3.42E-04 0.106 3.29 1.66 6.53 1.000000 1.000000 C 0.0944444 0.0307167
1 212770271 rs72756369 ATF3 + T NA 3.42E-04 0.106 3.29 1.66 6.53 1.000000 1.000000 A 0.0944444 0.0307167
1 212787025 rs11571537 ATF3 + T NA 4.78E-04 0.131 3.46 1.66 7.23 1.000000 1.000000 C 0.0833333 0.0255973
1 212791460 rs8192659 ATF3 + A NA 3.78E-04 0.110 6.77 2.01 22.75 1.000000 1.000000 G 0.0444444 0.0068259
1 212793050 rs1803173 ATF3 + A NA 3.78E-04 0.110 6.77 2.01 22.75 1.000000 1.000000 G 0.0444444 0.0068259
1 212794550 rs11571559 ATF3 + C NA 8.77E-05 0.039 7.66 2.33 25.17 1.000000 1.000000 T 0.0500000 0.0068259
1 212794873 rs11571563 none + ATF3 FAM71A T NA 2.80E-04 0.103 6.12 2.02 18.49 1.000000 1.000000 G 0.0500000 0.0085324
1 212794997 rs74138575 none + ATF3 FAM71A G NA 8.77E-05 0.039 7.66 2.33 25.17 1.000000 1.000000 A 0.0500000 0.0068259
1 212795196 rs75465959 none + ATF3 FAM71A G NA 8.77E-05 0.039 7.66 2.33 25.17 1.000000 1.000000 A 0.0500000 0.0068259
1 212795692 rs11119989 none + ATF3 FAM71A C NA 8.77E-05 0.039 7.66 2.33 25.17 1.000000 1.000000 T 0.0500000 0.0068259
1 212796008 rs147978008 FAM71A + ACA NA 8.77E-05 0.039 7.66 2.33 25.17 1.000000 1.000000 del 0.0500000 0.0068259
1 212796487 rs74138578 FAM71A + G NA 3.78E-04 0.110 6.77 2.01 22.75 1.000000 1.000000 A 0.0444444 0.0068259
1 212799039 rs74138590 FAM71A + G NA 3.78E-04 0.110 6.77 2.01 22.75 1.000000 1.000000 A 0.0444444 0.0068259
1 212799163 rs74138591 FAM71A + C NA 3.41E-04 0.109 6.85 2.04 23.02 0.988889 1.000000 A 0.0449438 0.0068259
1 212804008 rs141048429 none + FAM71A Loc 100129948 A NA 1.05E-04 0.046 9.04 2.37 34.44 1.000000 1.000000 T 0.0444444 0.0051195
1 212808004 rs56412520 none + FAM71A Loc 100129948 T NA 2.22E-05 0.032 10.23 2.74 38.20 1.000000 1.000000 G 0.0500000 0.0051195
1 212816729 rs17019510 none + FAM71A Loc 100129948 A NA 4.60E-06 0.048 11.43 3.11 42.01 1.000000 1.000000 G 0.0555556 0.0051195
2 31121117 rs55971416 none − CAPN13 GALNT14 C NA 4.06E-04 0.114 2.77 1.54 4.98 1.000000 1.000000 G 0.1222222 0.0477816
2 31213834 rs77918726 GALNT14 − C NA 5.20E-04 0.134 16.71 1.94 144.02 1.000000 1.000000 T 0.0277778 0.0017065
2 31214987 rs112012072 GALNT14 − C NA 2.97E-04 0.100 ? ? ? 1.000000 1.000000 G 0.0222222 0.0000000
2 31215035 rs116366946 GALNT14 − T NA 2.97E-04 0.100 ? ? ? 1.000000 1.000000 A 0.0222222 0.0000000
2 75448760 rs2287230 none − TACR1 GAPDHP59 G NA 6.30E-060.039 2.18 1.55 3.08 1.000000 1.000000 A 0.6222222 0.4300341
2 75448766 rs1468899 none − TACR1 GAPDHP59 G NA 4.30E-050.028 0.48 0.33 0.68 1.000000 1.000000 G 0.3000000 0.4726962
2 75449129 rs2287231 none − TACR1 GAPDHP59 G NA 4.30E-050.028 0.48 0.33 0.68 1.000000 1.000000 G 0.3000000 0.4726962
2 75449986 rs4853124 none − TACR1 GAPDHP59 G 2.14E-06 6.30E-06 0.039 2.18 1.55 3.08 1.000000 1.000000 A 0.6222222 0.4300341
2 75451047 rs6717216 none − TACR1 GAPDHP59 A 3.05E-04 4.30E-05 0.028 0.48 0.33 0.68 1.000000 1.000000 A 0.3000000 0.4726962
2 75451823 rs7598278 none − TACR1 GAPDHP59 G NA 1.02E-040.045 0.51 0.36 0.72 1.000000 1.000000 G 0.3500000 0.5153584
2 75452466 rs6546958 none − TACR1 GAPDHP59 T NA 4.30E-050.028 0.48 0.33 0.68 1.000000 1.000000 T 0.3000000 0.4726962
2 75453100 rs2193406 none − TACR1 GAPDHP59 G NA 1.59E-040.064 0.50 0.35 0.72 0.977778 1.000000 G 0.3068182 0.4675768
2 75453589 rs7605539 none − TACR1 GAPDHP59 G NA 4.30E-050.028 0.48 0.33 0.68 1.000000 1.000000 G 0.3000000 0.4726962
2 75457783 rs4852364 none − TACR1 GAPDHP59 T 5.92E-07 7.13E-06 0.022 0.45 0.31 0.64 1.000000 1.000000 T 0.3111111 0.5017065
2 75458427 rs1108105 none − TACR1 GAPDHP59 T NA 7.13E-060.022 0.45 0.31 0.64 1.000000 1.000000 T 0.3111111 0.5017065
2 75460555 rs12328696 none − TACR1 GAPDHP59 T 5.93E-07 7.13E-06 0.022 0.45 0.31 0.64 1.000000 1.000000 T 0.3111111 0.5017065
2 75460880 rs13012482 none − TACR1 GAPDHP59 G NA 7.14E-050.034 1.97 1.41 2.77 1.000000 1.000000 C 0.5111111 0.3464164
2 75461150 rs13017325 none − TACR1 GAPDHP59 A NA 7.14E-050.034 1.97 1.41 2.77 1.000000 1.000000 G 0.5111111 0.3464164
2 75461177 rs13017967 none − TACR1 GAPDHP59 G 3.46E-07 7.14E-05 0.034 1.97 1.41 2.77 1.000000 1.000000 A 0.5111111 0.3464164
2 75461645 rs11680861 none − TACR1 GAPDHP59 C NA 7.14E-050.034 1.97 1.41 2.77 1.000000 1.000000 T 0.5111111 0.3464164
2 75461679 rs11680895 none − TACR1 GAPDHP59 C NA 7.14E-050.034 1.97 1.41 2.77 1.000000 1.000000 T 0.5111111 0.3464164
2 75462004 rs13018989 none − TACR1 GAPDHP59 A NA 7.14E-050.034 1.97 1.41 2.77 1.000000 1.000000 G 0.5111111 0.3464164
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2 75473916 rs7588010 none − TACR1 GAPDHP59 C 4.08E-09 6.75E-06 0.030 2.16 1.54 3.03 1.000000 1.000000 A 0.5611111 0.3720137
2 75474706 rs7585802 none − TACR1 GAPDHP59 T NA 6.67E-060.035 2.16 1.54 3.03 1.000000 1.000000 G 0.5666667 0.3771331
2 75476771 rs6729324 none − TACR1 GAPDHP59 C NA 1.22E-040.052 1.99 1.40 2.84 1.000000 0.993174 A 0.3888889 0.2422680
2 75476848 rs6757865 none − TACR1 GAPDHP59 A NA 4.43E-04 0.123 1.88 1.32 2.68 1.000000 1.000000 G 0.3777778 0.2440273
2 75477143 rs2160376 none − TACR1 GAPDHP59 G NA 1.92E-040.074 1.96 1.37 2.80 0.988889 0.989761 C 0.3820225 0.2396552
2 75477345 rs2110940 none − TACR1 GAPDHP59 T NA 4.86E-040.129 1.88 1.31 2.69 0.988889 0.996587 C 0.3764045 0.2431507
2 75478007 rs7583283 none − TACR1 GAPDHP59 C NA 6.21E-040.148 1.85 1.30 2.65 1.000000 1.000000 T 0.3722222 0.2423208
2 75478858 rs142821201 none − TACR1 GAPDHP59 del NA 5.82E-040.142 1.84 1.30 2.62 0.977778 0.982935ACAACTTT 0.4147727 0.2777778
2 75478874 rs11679944 none − TACR1 GAPDHP59 A NA 3.16E-040.103 1.88 1.33 2.66 1.000000 1.000000 T 0.4222222 0.2798635
2 75478876 rs11679945 none − TACR1 GAPDHP59 A NA 3.16E-040.103 1.88 1.33 2.66 1.000000 1.000000 G 0.4222222 0.2798635
2 75478974 rs11691207 none − TACR1 GAPDHP59 G NA 5.68E-040.141 1.86 1.30 2.66 1.000000 0.996587 A 0.3722222 0.2414384
2 75479741 rs11681360 none − TACR1 GAPDHP59 A NA 3.79E-040.109 1.86 1.32 2.64 1.000000 1.000000 G 0.4222222 0.2815700
2 75484310 rs2110934 none − TACR1 GAPDHP59 A NA 3.13E-06 0.098 2.23 1.59 3.14 1.000000 1.000000 G 0.4833333 0.2952218
2 75485335 rs35879047 none − TACR1 GAPDHP59 del NA 2.20E-050.038 2.07 1.48 2.91 1.000000 1.000000 A 0.4888889 0.3156997
2 75487574 rs2216103 none − TACR1 GAPDHP59 A NA 2.04E-04 0.077 1.90 1.35 2.67 1.000000 1.000000 G 0.4611111 0.3105802
7 18431378 rs79527202 HDAC9 + C NA 6.14E-04 0.148 2.99 1.56 5.75 1.000000 1.000000 A 0.1000000 0.0358362
7 18970676 rs6651065 HDAC9 + A NA 2.97E-04 0.100 ? ? ? 1.000000 1.000000 T 0.0222222 0.0000000
7 18971455 rs73322158 HDAC9 + A NA 5.20E-04 0.134 16.71 1.94 144.02 1.000000 1.000000 G 0.0277778 0.0017065
7 18972725 rs2892905 HDAC9 + C NA 2.97E-04 0.100 ? ? ? 1.000000 1.000000 A 0.0222222 0.0000000
7 19036230 rs35409100 HDAC9 + T NA 2.97E-04 0.100 ? ? ? 1.000000 1.000000 C 0.0222222 0.0000000
7 19063083 rs34917720 none + HDAC9 TWIST1 G NA 5.53E-04 0.138 10.07 2.01 50.34 1.000000 1.000000 del 0.0333333 0.0034130
8 95126377 rs2446825 none − RPL34P18 CDH17 G NA 1.42E-040.058 2.12 1.43 3.15 1.000000 1.000000 T 0.2833333 0.1569966
8 95126478 rs2513784 none − RPL34P18 CDH17 T 7.24E-06 1.82E-04 0.071 2.10 1.42 3.10 1.000000 1.000000 C 0.2833333 0.1587031
8 95126888 rs2513786 none − RPL34P18 CDH17 G NA 3.00E-050.025 2.38 1.57 3.59 1.000000 1.000000 A 0.2555556 0.1262799
8 95127080 rs2513787 none − RPL34P18 CDH17 C NA 3.00E-050.025 2.38 1.57 3.59 1.000000 1.000000 A 0.2555556 0.1262799
8 95127574 rs2446824 none − RPL34P18 CDH17 G* 4.64E-07 3.00E-05 0.025 2.38 1.57 3.59 1.000000 1.000000 A* 0.2555556 0.1262799
8 95127612 rs2446823 none − RPL34P18 CDH17 A* 2.23E-04 3.00E-05 0.025 2.38 1.57 3.59 1.000000 1.000000 C* 0.2555556 0.1262799
8 95127836 rs149630836 none − RPL34P18 CDH17 TCAGTAG NA 4.82E-05 0.031 2.32 1.53 3.51 1.000000 0.993174 del 0.2555556 0.1288660
8 95127896 rs2513788 none − RPL34P18 CDH17 T NA 3.00E-050.025 2.38 1.57 3.59 1.000000 1.000000 G 0.2555556 0.1262799
8 95128113 rs2513789 none − RPL34P18 CDH17 G NA 3.00E-050.025 2.38 1.57 3.59 1.000000 1.000000 A 0.2555556 0.1262799
8 95128147 rs2513790 none − RPL34P18 CDH17 T NA 3.00E-050.025 2.38 1.57 3.59 1.000000 1.000000 C 0.2555556 0.1262799
8 95128479 rs2446821 none − RPL34P18 CDH17 C* NA 3.00E-05 0.025 2.38 1.57 3.59 1.000000 1.000000 A* 0.2555556 0.1262799
8 95128529 rs2513791 none − RPL34P18 CDH17 C 4.64E-07 3.00E-05 0.025 2.38 1.57 3.59 1.000000 1.000000 A 0.2555556 0.1262799
8 95129174 rs2513792 none − RPL34P18 CDH17 G NA 3.00E-050.025 2.38 1.57 3.59 1.000000 1.000000 A 0.2555556 0.1262799
8 95129259 rs2446819 none − RPL34P18 CDH17 A NA 3.00E-050.025 2.38 1.57 3.59 1.000000 1.000000 G 0.2555556 0.1262799
8 95129261 rs2513793 none − RPL34P18 CDH17 A NA 3.00E-050.025 2.38 1.57 3.59 1.000000 1.000000 C 0.2555556 0.1262799
8 95129402 rs2446818 none − RPL34P18 CDH17 G NA 3.00E-050.025 2.38 1.57 3.59 1.000000 1.000000 T 0.2555556 0.1262799
8 95133647 rs2513795 none − RPL34P18 CDH17 C NA 2.30E-040.086 2.22 1.44 3.42 0.933333 0.996587 T 0.2380952 0.1232877
8 95143138 rs2513797*** CDH17 − A 3.39E-07 2.20E-05 0.033 2.41 1.59 3.65 1.000000 1.000000 G 0.2555556 0.1245734
8 95143344 rs146033050 CDH17 − A NA 3.78E-04 0.110 6.77 2.01 22.75 1.000000 1.000000 G 0.0444444 0.0068259
8 95152576 rs2513804 CDH17 − T NA 2.81E-04 0.102 1.87 1.33 2.62 1.000000 0.996587 C 0.4833333 0.3339041
8 95156137 rs2514795 CDH17 − G NA 2.20E-05 0.033 2.41 1.59 3.65 1.000000 1.000000 C 0.2555556 0.1245734
8 95156145 rs2514796 CDH17 − A NA 2.20E-05 0.033 2.41 1.59 3.65 1.000000 1.000000 G 0.2555556 0.1245734
8 95157476 rs2340023 CDH17 − C 2.47E-07 1.61E-05 0.034 2.45 1.62 3.71 1.000000 1.000000 T 0.2555556 0.1228669
8 95159359 rs117579120 CDH17 − C NA 3.78E-04 0.110 6.77 2.01 22.75 1.000000 1.000000 A 0.0444444 0.0068259
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Supplemental Table EIV.  Association Data for Significant SNPs (p<1 x 10

-3 
)

Chr Position Identifier Gene Strand Left gene Right gene Reference 

GWAS 
Chi-

Squared P
Chi-
Squared  P 

Chi-

Squared  

FDR

Odds 

Ratio 

(Minor 

Allele)

OR Lower 

Confidenc

e Bound 

(Minor)

OR Upper 

Confidence 

Bound 

(Minor)

Call Rate 
(Cases) 

Call Rate 
(Controls)

Minor 
Allele 

Minor 
Allele 
Freq. 
(Cases) 

Minor 
Allele Freq. 
(Controls)

8 95160288 rs2251996 CDH17 − G NA 1.61E-05 0.034 2.45 1.62 3.71 1.000000 1.000000 C 0.2555556 0.1228669
8 95167247 rs2514805 CDH17 − A 1.22E-08 3.44E-06 0.054 2.60 1.72 3.92 1.000000 1.000000 G 0.2666667 0.1228669
8 95170648 rs2514806 CDH17 − G NA 1.80E-05 0.035 2.46 1.61 3.74 1.000000 1.000000 A 0.2500000 0.1194539
10 67829697 rs189879649 CTNNA3 − T NA 5.53E-04 0.138 10.07 2.01 50.34 1.000000 1.000000 A 0.0333333 0.0034130
10 68325826 rs60424434 CTNNA3 − T NA 4.06E-04 0.114 2.77 1.54 4.98 1.000000 1.000000 C 0.1222222 0.0477816
10 68733954 rs574762398 CTNNA3 − T NA 5.17E-05 0.029 ? ? ? 1.000000 1.000000 C 0.0277778 0.0000000
10 68790758 rs112756470 CTNNA3 − G NA 4.81E-04 0.129 7.86 2.01 30.73 1.000000 1.000000 A 0.0388889 0.0051195
10 68885274 rs550635526 ZBTB16 + A NA 5.17E-05 0.028 ? ? ? 1.000000 1.000000 T 0.0277778 0.0000000
10 69056053 rs143425155 ZBTB16 + T NA 5.17E-05 0.028 ? ? ? 1.000000 1.000000 C 0.0277778 0.0000000
10 69332802 rs575404339 ZBTB16 + G NA 3.84E-05 0.030 ? ? ? 0.966667 1.000000 A 0.0287356 0.0000000
10 69450634 rs77090539 ZBTB16 + G NA 4.85E-05 0.030 ? ? ? 0.755556 0.952218 C 0.0294118 0.0000000
11 113939539 rs1784684 ZBTB16 + A 6.20E-07 1.45E-05 0.035 2.28 1.56 3.34 1.000000 1.000000 G 0.3222222 0.1723549
11 113939671 rs1791804 ZBTB16 + C NA 1.45E-05 0.035 2.28 1.56 3.34 1.000000 1.000000 T 0.3222222 0.1723549
11 113939783 rs1784683 ZBTB16 + A NA 1.45E-05 0.035 2.28 1.56 3.34 1.000000 1.000000 G 0.3222222 0.1723549
11 113940469 rs3018331 ZBTB16 + C 2.83E-07 2.19E-05 0.040 2.25 1.54 3.30 1.000000 1.000000 A 0.3166667 0.1706485
11 113941756 rs2846629 ZBTB16 + G 5.72E-07 2.48E-05 0.034 2.18 1.51 3.15 1.000000 1.000000 G 0.3500000 0.1979522
11 113942151 rs1672691 ZBTB16 + C 1.68E-07 6.92E-05 0.037 2.10 1.45 3.04 1.000000 1.000000 T 0.3388889 0.1962457
11 113942191 rs2735199 ZBTB16 + C 7.05E-07 3.17E-05 0.025 2.16 1.50 3.12 1.000000 1.000000 C 0.3500000 0.1996587
11 113942767 rs2852793 ZBTB16 + A NA 3.17E-05 0.025 2.16 1.50 3.12 1.000000 1.000000 A 0.3500000 0.1996587
11 113945609 rs1672692 ZBTB16 + G 1.42E-07 4.26E-05 0.031 2.19 1.50 3.22 1.000000 1.000000 A 0.3111111 0.1706485
11 113945804 rs2846625 ZBTB16 + T NA 2.85E-05 0.037 2.23 1.52 3.25 1.000000 1.000000 T 0.3166667 0.1723549
11 113946484 rs1614059 ZBTB16 + C NA 4.26E-05 0.031 2.19 1.50 3.22 1.000000 1.000000 T 0.3111111 0.1706485
11 113949232 rs1784692 ZBTB16 + T 1.17E-06 4.40E-04 0.123 1.95 1.34 2.85 1.000000 1.000000 C 0.3111111 0.1877133
11 113949740 rs1791800 ZBTB16 + G NA 3.26E-04 0.105 2.01 1.37 2.97 0.955556 0.989761 A 0.3081395 0.1810345
11 113954925 rs2852800 ZBTB16 + C NA 4.17E-05 0.032 2.04 1.45 2.88 1.000000 1.000000 C 0.4444444 0.2815700
11 113966184 rs139196790 ZBTB16 + G NA 1.65E-04 0.065 ? ? ? 0.922222 1.000000 A 0.0240964 0.0000000
11 114026639 rs17116541 ZBTB16 + C NA 1.64E-04 0.066 3.71 1.80 7.67 1.000000 1.000000 A 0.0888889 0.0255973
12 277708 rs75748509 IQSEC3 + T NA 4.81E-04 0.129 7.86 2.01 30.73 1.000000 1.000000 A 0.0388889 0.0051195
12 293366 rs77318956 none − IQSEC3 SLC6A12 A NA 2.97E-040.100 ? ? ? 1.000000 1.000000 G 0.0222222 0.0000000
12 294021 rs113856433 none − IQSEC3 SLC6A12 C NA 1.10E-040.047 ? ? ? 0.866667 0.989761 T 0.0256410 0.0000000
12 295008 rs3890993 none − SLC6A12 SLC6A12 T NA 2.97E-04 0.100 ? ? ? 1.000000 1.000000 G 0.0222222 0.0000000
12 295367 rs647001 none − SLC6A12 SLC6A12 C NA 5.17E-05 0.028 ? ? ? 1.000000 1.000000 T 0.0277778 0.0000000
12 295370 rs529198 none − SLC6A12 SLC6A12 G NA 5.17E-05 0.028 ? ? ? 1.000000 1.000000 T 0.0277778 0.0000000
12 295525 rs478520 none − SLC6A12 SLC6A12 C NA 5.17E-05 0.028 ? ? ? 1.000000 1.000000 T 0.0277778 0.0000000
12 327925 rs200539477 none − SLC6A12 SLC6A12 TCCT NA 6.01E-05 0.032 8.20 2.43 27.63 0.811111 0.972696 del 0.0547945 0.0070175
14 33659784 rs142880613 NPAS3 + C NA 5.53E-04 0.138 10.07 2.01 50.34 1.000000 1.000000 T 0.0333333 0.0034130
14 33660446 rs56110420 NPAS3 + T NA 5.53E-04 0.138 10.07 2.01 50.34 1.000000 1.000000 C 0.0333333 0.0034130
14 33861512 rs117306110 NPAS3 + G NA 3.78E-04 0.110 6.77 2.01 22.75 1.000000 1.000000 A 0.0444444 0.0068259
17 65367094 rs8073599 none + PSMD12 LOC101928074 T 6.06E-061.36E-04 0.057 0.46 0.31 0.69 1.000000 1.000000 T 0.1944444 0.3447099
17 65397518 rs187061404 PITPNC1 + A NA 5.20E-04 0.134 16.71 1.94 144.02 1.000000 1.000000 G 0.0277778 0.0017065
17 65399074 rs191465321 PITPNC1 + C NA 4.79E-04 0.130 16.91 1.96 145.70 0.988889 1.000000 T 0.0280899 0.0017065

* Bolded alleles are named from the reverse sequence to those shown in the NCBI dbSNP database 
**  Uncharacterized RNA gene
*** Synonymous coding SNP that doesn't change the amino acid sequence
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Supplemental Table E2. Overlap Between Non-Coding Variants and Transcription Factor 
Chip-Seq Datasets in disease-relevant cell types. 
SNP Gene Gene 

Strand 
Transcription Factor: Cell line(s) 

1 2 3 4-5 6-7 

rs1001304 OC101929565 + P130:   
IMR90 

 

RBL2: 
IMR90      

RUNX1:  
SKNO-1 

POLR2A
:   A549; 
IMR90 

 

rs72756369 ATF3 + P130: IMR90     

rs11571537 ATF3 + SPI1: IMR90 POLR2A:   
A549; 
IMR90 

   

rs11571559 downstream 
ATF3 

+ SPI1: IMR90 

 

RUNX1: 
CD34+ 

POLR2A: 
A549; 
IMR90   

  

rs11571563 downstream 
ATF3 

+ RUNX1: 
CD34+ cells 

POLR2A: 
A549; 
IMR90 

   

rs74138575 downstream 
ATF3 

+ RUNX1: 
CD34+ cells; 
SKNO-1 

 

POLR2A:   
A549; 
IMR90 

   

rs75465959 downstream 
ATF3 

+ RUNX1: 
CD34+ cells; 
SKNO-1 

 

POLR2A:   
A549; 
IMR90 

MAFK: 
IMR90 

  

rs147978008 downstream 
FAM71A 

+ SPI1: IMR90 POLR2A: 

A549; 
IMR90 

   

rs17019510 downstream 
FAM71A 

+ USF1: A549     

rs2287231 TACR1 - SPI1: IMR90     

rs2446824 downstream 
CDH17 

- SPI1: IMR90 CEBPB: 
A549; 
IMR90 
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Supplemental Table E2, continued 
 

rs2446823 downstream  
CDH17 

- SPI1: IMR90 CEBPB: 
A549; 
IMR90 

   

rs149630836 downstream 
CDH17 

- RELA: A549 

 

SPI1:IMR90 EP300: 
IMR90 

CEBPB: 
A549; 
IMR90 

FOSL2: 
A549 

rs2513788 downstream 
CDH17 

- RELA: A549 SPI1:IMR90 EP300:   
IMR90 

CEBPB: 
A549, 
IMR90 

 

FOSL2: 
A549 

rs2513789 downstream 
CDH17 

_ SPI1:IMR90 CEBPB: 
A549; 
IMR90 

FOSL2: 
A549_ 

  

rs2513790 downstream 
CDH17 

- SPI1:IMR90 

 

P130: 
IMR90 

   

rs2446821 downstream 
CDH17 

- P130:IMR90     

rs2513791 downstream 
CDH17 

- P130:IMR90     

rs117579120 inside 
CDH17 

_ SPI1:IMR90 

 

EP300: 
IMR90 

   

rs2251996 inside 
CDH17 

- RUNX1:  
CD34+ cells 

    

rs1672692 inside 
ZBTB16 

 RUNX1: 
CD34+ cells 

    

rs62084077 inside 
PITPNC1 

+ SPI1: IMR90 

 

RUNX1:  
CD34+ 
cells; 
SKNO-1 

CTCF:  

 A549 

NR3C1:  
A549 
FOSL2: 
A549, 

POLR2A: 
IMR90, 

 RUNX3: 
GM12878 
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Supplemental Table E3. Oligonucleotides used for preparation of luciferase reporter 
constructs 

SNP Gene Allele Forward sequence (5'-3') Reverse sequence (5'-3') 

rs1001304 LOC101929565 A CCATCTGGTTAACCAAAGAGGGCTTCCAGGAGC TCGAGCTCCTGGAAGCCCTCTTTGGTTAACCAGATGGGTAC 

  G CCATCTGGTTAACCAAGGAGGGCTTCCAGGAGC TCGAGCTCCTGGAAGCCCTCCTTGGTTAACCAGATGGGTAC 

rs72756369 ATF3 A CAGTGTGGAGCCTCTTACTGTCTTGTTCATTCC TCGAGGAATGAACAAGACAGTAAGAGGCTCCACACTGGTAC 

  T CAGTGTGGAGCCTCTTTCTGTCTTGTTCATTCC TCGAGGAATGAACAAGACAGAAAGAGGCTCCACACTGGTAC 

rs11571537 ATF3 C CACCACAGATCCCCGGCTGAGAGGAATGCCCAC TCGAGTGGGCATTCCTCTCAGCCGGGGATCTGTGGTGGTAC 

  T CACCACAGATCCCCGGTTGAGAGGAATGCCCAC TCGAGTGGGCATTCCTCTCAACCGGGGATCTGTGGTGGTAC 

rs11571559 ATF3 C CTGTTTCATGTCTAAACGTGTGTCTCATTGTTC TCGAGAACAATGAGACACACGTTTAGACATGAAACAGGTAC 

  T CTGTTTCATGTCTAAATGTGTGTCTCATTGTTC TCGAGAACAATGAGACACACATTTAGACATGAAACAGGTAC 

rs11571563 ATF3 G CTTGACCTCATGTATGGTTCCTTTAAATGATCC TCGAGGATCATTTAAAGGAACCATACATGAGGTCAAGGTAC 

  T CTTGACCTCATGTATGTTTCCTTTAAATGATCC TCGAGGATCATTTAAAGGAAACATACATGAGGTCAAGGTAC 

rs74138575 ATF3 A CAGCACTTCTTTCAGGAGATAATTTATGTTCCC TCGAGGGAACATAAATTATCTCCTGAAAGAAGTGCTGGTAC 

  G CAGCACTTCTTTCAGGGGATAATTTATGTTCCC TCGAGGGAACATAAATTATCCCCTGAAAGAAGTGCTGGTAC 

rs75465959 ATF3 A CTGATGTGTATGGTAAATGTAAATGAAGGTCTC TCGAGAGACCTTCATTTACATTTACCATACACATCAGGTAC 

  G CTGATGTGTATGGTAAGTGTAAATGAAGGTCTC TCGAGAGACCTTCATTTACACTTACCATACACATCAGGTAC 

rs147978008 FAM71A - CTCCCATTTAATCCTCACAACTGCTACCCCCC TCGAGGGGGGTAGCAGTTGTGAGGATTAAATGGGAGGTAC 

  ACA CTCCCATTTAATCCTCACAACAACTGCTACCCCCC TCGAGGGGGGTAGCAGTTGTTGTGAGGATTAAATGGGAGGTAC 

rs17019510 FAM71A A CACACCACATGCCCAGATAGAGATGTACCTGTC TCGAGACAGGTACATCTCTATCTGGGCATGTGGTGTGGTAC 

  G CACACCACATGCCCAGGTAGAGATGTACCTGTC TCGAGACAGGTACATCTCTACCTGGGCATGTGGTGTGGTAC 

rs2287231 TACR1 A CCACTTGGCTGATGAAAGACAACATTGGCAGGC TCGAGCCTGCCAATGTTGTCTTTCATCAGCCAAGTGGGTAC 

  G CCACTTGGCTGATGAAGGACAACATTGGCAGGC TCGAGCCTGCCAATGTTGTCCTTCATCAGCCAAGTGGGTAC 

rs2446824 CDH17 A CCATTTTTTCCATTGCAACATTTGGGCAGATGC TCGAGCATCTGCCCAAATGTTGCAATGGAAAAAATGGGTAC 

  G CCATTTTTTCCATTGCGACATTTGGGCAGATGC TCGAGCATCTGCCCAAATGTCGCAATGGAAAAAATGGGTAC 

rs2446823 CDH17 A CCAGAAGCAAAAGTTCATCTGACTGAGGGAAAC TCGAGTTTCCCTCAGTCAGATGAACTTTTGCTTCTGGGTAC 

  C CCAGAAGCAAAAGTTCCTCTGACTGAGGGAAAC TCGAGTTTCCCTCAGTCAGAGGAACTTTTGCTTCTGGGTAC 

rs149630836 CDH17 - CGAATTGCCTACTATCTCAGTAGCCCACCATC TCGAGATGGTGGGCTACTGAGATAGTAGGCAATTCGGTAC 

  TCAGTAG CGAATTGCCTACTATCTCAGTAGTCAGTAGCCCACCATC TCGAGATGGTGGGCTACTGACTACTGAGATAGTAGGCAATTCGGTAC 

rs2513788 CDH17 G CGCCCATCCTCCTTGTGTTATGGGCCCAGATGC TCGAGCATCTGGGCCCATAACACAAGGAGGATGGGCGGTAC 

  T CGCCCATCCTCCTTGTTTTATGGGCCCAGATGC TCGAGCATCTGGGCCCATAAAACAAGGAGGATGGGCGGTAC 

rs2513789 CDH17 A CTGTTTTTTCATTGTCAATGTTATCTAAGTCAC TCGAGTGACTTAGATAACATTGACAATGAAAAAACAGGTAC 

  G CTGTTTTTTCATTGTCGATGTTATCTAAGTCAC TCGAGTGACTTAGATAACATCGACAATGAAAAAACAGGTAC 

rs2513790 CDH17 C CTTCCAAGCACATACTCAAAAGAATCACTTGAC TCGAGTCAAGTGATTCTTTTGAGTATGTGCTTGGAAGGTAC 

  T CTTCCAAGCACATACTTAAAAGAATCACTTGAC TCGAGTCAAGTGATTCTTTTAAGTATGTGCTTGGAAGGTAC 

rs2446821 CDH17 A CGGTCCTCCTTCAGAAAAACATCAGCTTCCCAC TCGAGTGGGAAGCTGATGTTTTTCTGAAGGAGGACCGGTAC 

  C CGGTCCTCCTTCAGAACAACATCAGCTTCCCAC TCGAGTGGGAAGCTGATGTTGTTCTGAAGGAGGACCGGTAC 

rs2513791 CDH17 A CAGTCAGCTCAGGCCAACATAACAAAATACCAC TCGAGTGGTATTTTGTTATGTTGGCCTGAGCTGACTGGTAC 

  C CAGTCAGCTCAGGCCACCATAACAAAATACCAC TCGAGTGGTATTTTGTTATGGTGGCCTGAGCTGACTGGTAC 

rs117579120 CDH17 A CGAGAAACTCTTGGGAAACATCCAGAGTGAAGC TCGAGCTTCACTCTGGATGTTTCCCAAGAGTTTCTCGGTAC 

  C CGAGAAACTCTTGGGACACATCCAGAGTGAAGC TCGAGCTTCACTCTGGATGTGTCCCAAGAGTTTCTCGGTAC 

rs2251996 CDH17 C CAAGGAGCAAGTGGTGCTCTACGTGAACAGGTC TCGAGACCTGTTCACGTAGAGCACCACTTGCTCCTTGGTAC 

  G CAAGGAGCAAGTGGTGGTCTACGTGAACAGGTC TCGAGACCTGTTCACGTAGACCACCACTTGCTCCTTGGTAC 

rs1672692 ZBTB16 A CCTTGTCATATGTAAAAAGGGAATCATTGTGGC TCGAGCCACAATGATTCCCTTTTTACATATGACAAGGGTAC 

  G CCTTGTCATATGTAAAGAGGGAATCATTGTGGC TCGAGCCACAATGATTCCCTCTTTACATATGACAAGGGTAC 

     

     

rs11571537* ATF3 C/T GGCCGGTACCCACTGGGTTCTCGTGAGGAT (PCR primer) GGCCCTCGAGGTTGGTTCCCAAGGGACAAT (PCR primer) 

rs147978008*

* 

FAM71A -/ACA GGCCGGTACCACACTGCTTTCAGGGAGGAA (PCR primer) GGCCCTCGAGCACTGTGAGACCTCGAGCAA (PCR primer) 

 
Luciferase reporter constructs were cloned using the pGL3-promoter vector as a backbone.  Fragments for insertion 
into this backbone consisted of  two complementary oligonucleotides, designed so that annealing of a sense and 
antisense oligonucleotide formed a 31 bp with a KpnI site at the 5’end and a XhoI site at the 3’end The DNA 
fragments were then cloned into the pGL3-promoter vector upstream of the SV40 promoter. Two constructs were 
produced for each SNP (for the R and NR alleles).  
*Larger luciferase reporter constructs for SNP rs147978008 and SNP rs11571537 were made by PCR amplification 
of DNA fragments containing the SNPs (203 bp for rs147978008 and 205 bp for rs11571537).  All constructs were 
verified by DNA sequencing.  
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This spreadsheet contains the results of the prioritization of genetic variants based on their overlap with functional genomics datasets.

Datasets relevant to gene regulation were gathered from multiple sources (see below), and restricted to those performed in lung-derived cell lines and tissues.

The "Summary" worksheet lists the total number of datasets each variant intersects, broken down by data source.

The "All dataset intersections" worksheet lists all datasets intersected by each variant.

Dataset key Data type PMID

Cistrome_ChIP ChIP-seq 22495751

DNaseClusters DNase-seq 22955619

DNaseI_Duke DNase-seq 23193274

FANTOM5_enhancer_organ Enhancer expression 24670763

Misc_ChIP ChIP-seq 23193258

Pazar_Chip ChIP-seq 18971253

ReMap_ChIP ChIP-seq 25477382

Roadmapepigenomics_ActiveChromatin HMM (model) 25693563

Roadmapepigenomics_Histone_narrow ChIP-seq 25693563

TxnFactorChIPV3 ChIP-seq 23193274

Table EIV.  Overlapping functional genomics datasets:  Sources used



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Datasets relevant to gene regulation were gathered from multiple sources (see below), and restricted to those performed in lung-derived cell lines and tissues.
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ID Total score Cistrome_ChIP DNaseClusters DNaseI_Duke FANTOM5_enhancer_organ Misc_ChIP Pazar_Chip ReMap_ChIP Roadmapepigenomics_ActiveChromatin Roadmapepigenomics_Histone_narrow TxnFactorChIPV3

rs1001304 50 0 0 1 0 0 4 1 4 37 3

rs149630836 35 3 0 2 0 0 0 0 5 22 3

rs2446823 32 1 0 0 0 0 0 0 5 24 2

rs2446824 32 1 0 0 0 0 0 0 5 24 2

rs2513788 32 3 1 2 0 0 0 0 5 18 3

rs13022860 29 0 0 0 0 0 0 0 2 27 0

rs2446821 27 0 0 0 0 0 3 0 3 21 0

rs72756369 27 0 0 0 0 0 2 0 3 22 0

rs2513790 23 1 0 0 0 0 1 0 4 17 0

rs2251996 22 0 0 0 0 0 0 2 1 19 0

rs2513791 22 0 0 0 0 0 3 0 3 16 0

rs117579120 21 2 0 0 0 0 0 0 3 16 0

rs2287231 17 1 0 1 0 0 0 0 2 13 0

rs4853124 17 0 0 0 0 0 0 0 2 15 0

rs2513789 16 1 0 0 0 0 0 0 4 8 3

rs7588010 15 1 0 0 0 0 0 0 1 13 0

rs11571537 12 1 0 0 0 0 0 0 2 4 5

rs1468899 10 0 0 0 0 0 0 0 0 10 0

rs2287230 10 0 0 0 0 0 0 0 0 10 0

rs1672692 8 0 0 0 1 1 0 0 1 5 0

rs58895081 8 0 0 0 0 0 0 0 3 5 0

rs59038579 8 0 0 0 0 0 0 0 3 5 0

rs17019510 7 0 0 0 0 0 0 0 0 4 3

rs1784692 7 0 0 0 0 0 0 0 1 6 0

rs2446819 7 0 0 0 0 0 0 0 0 7 0

rs2513784 7 0 0 0 0 0 0 0 0 7 0

rs2513792 7 0 0 0 0 0 0 0 0 7 0

rs2513793 7 0 0 0 0 0 0 0 0 7 0

rs56412520 7 0 0 0 0 0 0 0 1 6 0

rs13018989 6 0 0 0 0 0 0 0 1 5 0

rs74138575 6 0 1 0 0 1 0 2 0 0 2

rs75465959 6 0 0 0 0 1 0 2 0 0 3

rs11571563 5 0 1 0 0 1 0 1 0 0 2

rs17116541 5 0 0 0 0 0 0 0 1 4 0

rs1784684 5 0 0 0 0 0 0 0 1 4 0

rs2513786 5 0 0 0 0 0 0 0 0 5 0

rs2846625 5 0 0 0 1 1 0 0 1 2 0

rs11571559 4 1 0 0 0 1 0 0 0 0 2

rs1791800 4 0 0 0 0 0 0 0 1 3 0

rs1803173 4 0 0 0 0 0 0 0 0 4 0

rs11119989 3 0 0 0 0 0 0 0 0 1 2

rs141048429 3 0 0 0 0 0 0 2 0 1 0

rs147978008 3 1 0 0 0 0 0 0 0 0 2

rs17019411 3 0 0 0 0 0 0 0 0 3 0

rs191465321 3 0 0 0 0 0 0 0 1 2 0

rs2513787 3 0 0 0 0 0 0 0 1 2 0

rs13017325 2 0 0 0 0 0 0 0 0 2 0

rs13017967 2 0 0 0 0 0 0 0 0 2 0

Table EIV.  Overlapping functional genomics datasets:  Summary

Summary



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

rs139196790 2 0 0 0 0 0 0 0 1 1 0

rs1784683 2 0 0 0 0 0 0 0 0 2 0

rs1791804 2 0 0 0 0 0 0 0 0 2 0

rs2160376 2 0 0 0 0 0 0 0 0 2 0

rs2216103 2 0 0 0 0 0 0 0 0 2 0

rs2446818 2 0 0 0 0 0 0 0 0 2 0

rs2852800 2 0 0 0 0 0 0 0 1 1 0

rs34917720 2 0 0 0 0 0 0 0 0 2 0

rs35879047 2 0 0 0 0 0 0 0 0 2 0

rs529198 2 0 0 0 0 0 0 0 0 2 0

rs647001 2 0 0 0 0 0 0 0 0 2 0

rs6729324 2 0 0 0 0 0 0 0 0 2 0

rs74138590 2 0 0 0 0 0 0 0 0 2 0

rs74138591 2 0 0 0 0 0 0 0 0 2 0

rs11679944 1 0 0 0 0 0 0 0 0 1 0

rs11679945 1 0 0 0 0 0 0 0 0 1 0

rs11691207 1 0 0 0 0 0 0 0 0 1 0

rs142821201 1 0 0 0 0 0 0 0 0 1 0

rs142880613 1 0 0 0 0 0 0 0 0 1 0

rs1614059 1 0 0 0 0 0 0 0 1 0 0

rs187061404 1 0 0 0 0 0 0 0 0 1 0

rs2110940 1 0 0 0 0 0 0 0 0 1 0

rs2513795 1 0 0 0 0 0 0 0 0 1 0

rs2514806 1 0 0 0 0 0 0 0 0 1 0

rs2852793 1 0 0 0 0 0 0 0 0 1 0

rs34115852 1 0 0 0 0 0 0 0 0 1 0

rs35409100 1 0 0 0 0 0 0 0 0 1 0

rs55971416 1 0 0 0 0 0 0 0 0 1 0

rs575404339 1 0 0 0 0 0 0 0 0 1 0

rs6546958 1 0 0 0 0 0 0 0 0 1 0

rs6717216 1 0 0 0 0 0 0 0 0 1 0

rs74423934 1 0 0 0 0 0 0 0 0 1 0

rs75748509 1 0 0 0 0 0 0 0 0 1 0

rs7583283 1 0 0 0 0 0 0 0 0 1 0

rs77911820 1 0 0 0 0 0 0 0 0 1 0

rs8192659 1 0 0 0 0 0 0 0 0 1 0
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snp_chr snp_st snp_ed snp_rsid cell dataset peak_chr peak_st peak_ed peak_element

chr1 212732686 212732686 rs1001304 A549 DNaseI_Duke chr1 212731677 212732775 .

chr1 212732686 212732686 rs1001304 IMR90_Quiescent Pazar_Chip chr1 212732403 212732747 P130

chr1 212732686 212732686 rs1001304 IMR90_shRbQuiescent Pazar_Chip chr1 212732455 212732844 P130

chr1 212732686 212732686 rs1001304 IMR90_shRbSenescent Pazar_Chip chr1 212732417 212732863 P130

chr1 212732686 212732686 rs1001304 IMR90_Senescent Pazar_Chip chr1 212732403 212732747 RBL2

chr1 212732686 212732686 rs1001304 skno1_leukemic ReMap_ChIP chr1 212731941 212733027 RUNX1

chr1 212732686 212732686 rs1001304 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_ActiveChromatin chr1 212732600 212733000 2_TssAFlnk

chr1 212732686 212732686 rs1001304 Fetal_Lung Roadmapepigenomics_ActiveChromatin chr1 212732400 212732800 2_TssAFlnk

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_ActiveChromatin chr1 212732400 212732800 2_TssAFlnk

chr1 212732686 212732686 rs1001304 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr1 212732600 212732800 2_TssAFlnk

chr1 212732686 212732686 rs1001304 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr1 212731769 212733008 H2A.Z

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732470 212732761 H2A.Z

chr1 212732686 212732686 rs1001304 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212732446 212732713 H2A.Z

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732505 212732821 H2AK5ac

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732485 212733060 H2BK120ac

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732492 212733345 H2BK12ac

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732496 212732806 H2BK15ac

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732498 212733410 H2BK20ac

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732497 212732761 H2BK5ac

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732503 212732786 H3K14ac

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732466 212733010 H3K18ac

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732526 212732760 H3K23ac

chr1 212732686 212732686 rs1001304 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr1 212731853 212732880 H3K27ac

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732467 212732758 H3K27ac

chr1 212732686 212732686 rs1001304 Lung Roadmapepigenomics_Histone_narrow chr1 212732420 212732939 H3K27ac

chr1 212732686 212732686 rs1001304 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212731464 212733333 H3K27ac

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732484 212733107 H3K4ac

chr1 212732686 212732686 rs1001304 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr1 212732491 212733097 H3K4me1

chr1 212732686 212732686 rs1001304 Fetal_Lung Roadmapepigenomics_Histone_narrow chr1 212732487 212732871 H3K4me1

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732502 212732788 H3K4me1

chr1 212732686 212732686 rs1001304 Lung Roadmapepigenomics_Histone_narrow chr1 212732602 212732814 H3K4me1

chr1 212732686 212732686 rs1001304 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212732583 212732743 H3K4me1

chr1 212732686 212732686 rs1001304 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr1 212731576 212732994 H3K4me2

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732465 212732770 H3K4me2

chr1 212732686 212732686 rs1001304 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212732468 212732687 H3K4me2

chr1 212732686 212732686 rs1001304 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr1 212731415 212732950 H3K4me3

chr1 212732686 212732686 rs1001304 Fetal_Lung Roadmapepigenomics_Histone_narrow chr1 212731403 212732800 H3K4me3

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212731422 212732706 H3K4me3

chr1 212732686 212732686 rs1001304 Lung Roadmapepigenomics_Histone_narrow chr1 212732550 212732690 H3K4me3

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732532 212732726 H3K56ac

chr1 212732686 212732686 rs1001304 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr1 212731756 212732944 H3K9ac

chr1 212732686 212732686 rs1001304 Fetal_Lung Roadmapepigenomics_Histone_narrow chr1 212732403 212732931 H3K9ac

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732491 212732781 H3K9ac

chr1 212732686 212732686 rs1001304 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212731485 212732692 H3K9ac

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732462 212733092 H4K5ac

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732473 212732829 H4K8ac

chr1 212732686 212732686 rs1001304 IMR90 Roadmapepigenomics_Histone_narrow chr1 212732493 212733413 H4K91ac

chr1 212732686 212732686 rs1001304 A549+DEX_100nM TxnFactorChIPV3 chr1 212731321 212732859 POLR2A

chr1 212732686 212732686 rs1001304 A549+EtOH_0.02pct TxnFactorChIPV3 chr1 212731321 212732859 POLR2A

chr1 212732686 212732686 rs1001304 IMR90 TxnFactorChIPV3 chr1 212731321 212732859 POLR2A

chr1 212795692 212795692 rs11119989 Lung Roadmapepigenomics_Histone_narrow chr1 212795685 212795866 H3K27ac

chr1 212795692 212795692 rs11119989 A549 TxnFactorChIPV3 chr1 212794247 212796320 POLR2A

chr1 212795692 212795692 rs11119989 IMR90 TxnFactorChIPV3 chr1 212794247 212796320 POLR2A

chr1 212787025 212787025 rs11571537 IMR90 Cistrome_ChIP chr1 212786962 212787139 SPI1

chr1 212787025 212787025 rs11571537 Lung Roadmapepigenomics_ActiveChromatin chr1 212787000 212787600 7_Enh

chr1 212787025 212787025 rs11571537 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr1 212786200 212787200 7_Enh

chr1 212787025 212787025 rs11571537 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212786961 212787239 H3K27ac

chr1 212787025 212787025 rs11571537 Lung Roadmapepigenomics_Histone_narrow chr1 212786919 212787134 H3K4me1

chr1 212787025 212787025 rs11571537 IMR90 Roadmapepigenomics_Histone_narrow chr1 212787003 212787190 H3K79me2

chr1 212787025 212787025 rs11571537 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212786983 212787821 H3K79me2

chr1 212787025 212787025 rs11571537 A549 TxnFactorChIPV3 chr1 212780052 212787859 POLR2A

chr1 212787025 212787025 rs11571537 A549 TxnFactorChIPV3 chr1 212780052 212787859 POLR2A

chr1 212787025 212787025 rs11571537 A549+DEX_100nM TxnFactorChIPV3 chr1 212780052 212787859 POLR2A

chr1 212787025 212787025 rs11571537 A549+EtOH_0.02pct TxnFactorChIPV3 chr1 212780052 212787859 POLR2A

chr1 212787025 212787025 rs11571537 IMR90 TxnFactorChIPV3 chr1 212780052 212787859 POLR2A

chr1 212794550 212794550 rs11571559 IMR90 Cistrome_ChIP chr1 212794493 212794639 SPI1

chr1 212794550 212794550 rs11571559 CD34+ Misc_ChIP chr1 212794103 212795547 RUNX1

chr1 212794550 212794550 rs11571559 A549 TxnFactorChIPV3 chr1 212794247 212796320 POLR2A

chr1 212794550 212794550 rs11571559 IMR90 TxnFactorChIPV3 chr1 212794247 212796320 POLR2A

chr1 212794873 212794873 rs11571563 A549 DNaseClusters chr1 212794860 212795010 .

chr1 212794873 212794873 rs11571563 CD34+ Misc_ChIP chr1 212794103 212795547 RUNX1

chr1 212794873 212794873 rs11571563 cd34_nont8_21 ReMap_ChIP chr1 212794861 212795311 RUNX1

chr1 212794873 212794873 rs11571563 A549 TxnFactorChIPV3 chr1 212794247 212796320 POLR2A

chr1 212794873 212794873 rs11571563 IMR90 TxnFactorChIPV3 chr1 212794247 212796320 POLR2A

chr2 75478874 75478874 rs11679944 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75478746 75479010 H3K9me3

chr2 75478876 75478876 rs11679945 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75478746 75479010 H3K9me3

chr2 75478974 75478974 rs11691207 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75478746 75479010 H3K9me3

chr8 95159359 95159359 rs117579120 IMR90 Cistrome_ChIP chr8 95159307 95159632 EP300

chr8 95159359 95159359 rs117579120 IMR90 Cistrome_ChIP chr8 95158856 95159656 SPI1

chr8 95159359 95159359 rs117579120 Fetal_Lung Roadmapepigenomics_ActiveChromatin chr8 95158800 95160000 7_Enh

chr8 95159359 95159359 rs117579120 IMR90 Roadmapepigenomics_ActiveChromatin chr8 95158200 95160600 7_Enh

chr8 95159359 95159359 rs117579120 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr8 95159000 95159800 7_Enh

chr8 95159359 95159359 rs117579120 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95159257 95159680 H2A.Z

chr8 95159359 95159359 rs117579120 IMR90 Roadmapepigenomics_Histone_narrow chr8 95158901 95159756 H2BK120ac

chr8 95159359 95159359 rs117579120 IMR90 Roadmapepigenomics_Histone_narrow chr8 95159331 95159472 H2BK15ac

chr8 95159359 95159359 rs117579120 IMR90 Roadmapepigenomics_Histone_narrow chr8 95158995 95159770 H2BK20ac

Table EIV.  Overlapping functional genomics datasets: All dataset interactions 

All dataset intersections
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ACCEPTED MANUSCRIPTchr8 95159359 95159359 rs117579120 IMR90 Roadmapepigenomics_Histone_narrow chr8 95158851 95159949 H2BK5ac

chr8 95159359 95159359 rs117579120 IMR90 Roadmapepigenomics_Histone_narrow chr8 95159313 95159500 H3K14ac

chr8 95159359 95159359 rs117579120 IMR90 Roadmapepigenomics_Histone_narrow chr8 95158613 95159932 H3K18ac

chr8 95159359 95159359 rs117579120 IMR90 Roadmapepigenomics_Histone_narrow chr8 95158095 95160597 H3K27ac

chr8 95159359 95159359 rs117579120 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95159225 95159575 H3K27ac

chr8 95159359 95159359 rs117579120 IMR90 Roadmapepigenomics_Histone_narrow chr8 95159285 95159474 H3K4ac

chr8 95159359 95159359 rs117579120 IMR90 Roadmapepigenomics_Histone_narrow chr8 95159292 95159754 H3K4me1

chr8 95159359 95159359 rs117579120 IMR90 Roadmapepigenomics_Histone_narrow chr8 95158848 95159940 H3K4me2

chr8 95159359 95159359 rs117579120 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95159299 95159591 H3K4me2

chr8 95159359 95159359 rs117579120 IMR90 Roadmapepigenomics_Histone_narrow chr8 95159313 95159745 H4K5ac

chr8 95159359 95159359 rs117579120 IMR90 Roadmapepigenomics_Histone_narrow chr8 95159263 95159497 H4K8ac

chr8 95159359 95159359 rs117579120 IMR90 Roadmapepigenomics_Histone_narrow chr8 95159272 95159496 H4K91ac

chr2 75461150 75461150 rs13017325 Fetal_Lung Roadmapepigenomics_Histone_narrow chr2 75461028 75461238 H3K4me1

chr2 75461150 75461150 rs13017325 IMR90 Roadmapepigenomics_Histone_narrow chr2 75461092 75461402 H4K91ac

chr2 75461177 75461177 rs13017967 Fetal_Lung Roadmapepigenomics_Histone_narrow chr2 75461028 75461238 H3K4me1

chr2 75461177 75461177 rs13017967 IMR90 Roadmapepigenomics_Histone_narrow chr2 75461092 75461402 H4K91ac

chr2 75462004 75462004 rs13018989 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_ActiveChromatin chr2 75461800 75462600 7_Enh

chr2 75462004 75462004 rs13018989 IMR90 Roadmapepigenomics_Histone_narrow chr2 75461941 75462108 H2BK120ac

chr2 75462004 75462004 rs13018989 IMR90 Roadmapepigenomics_Histone_narrow chr2 75461846 75462091 H2BK15ac

chr2 75462004 75462004 rs13018989 IMR90 Roadmapepigenomics_Histone_narrow chr2 75461942 75462091 H2BK20ac

chr2 75462004 75462004 rs13018989 IMR90 Roadmapepigenomics_Histone_narrow chr2 75461956 75462072 H3K4ac

chr2 75462004 75462004 rs13018989 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75461739 75462028 H3K4me1

chr2 75467382 75467382 rs13022860 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_ActiveChromatin chr2 75466000 75467400 1_TssA

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_ActiveChromatin chr2 75466200 75467400 1_TssA

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467319 75467448 H2AK5ac

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467310 75467455 H2AK9ac

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467323 75468950 H2BK120ac

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467272 75467926 H2BK12ac

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467328 75467586 H2BK15ac

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467306 75468275 H2BK20ac

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467312 75468123 H2BK5ac

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467301 75467509 H3K14ac

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467233 75468250 H3K18ac

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467329 75467503 H3K23ac

chr2 75467382 75467382 rs13022860 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75464313 75469071 H3K27ac

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467221 75467920 H3K27ac

chr2 75467382 75467382 rs13022860 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr2 75465527 75467384 H3K27ac

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467266 75468307 H3K4ac

chr2 75467382 75467382 rs13022860 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75467264 75468646 H3K4me1

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467322 75468200 H3K4me1

chr2 75467382 75467382 rs13022860 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75465582 75467552 H3K4me2

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467199 75467526 H3K4me2

chr2 75467382 75467382 rs13022860 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75465624 75468883 H3K4me3

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467322 75467507 H3K4me3

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467298 75467424 H3K79me1

chr2 75467382 75467382 rs13022860 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75467131 75468869 H3K79me2

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467296 75468213 H3K79me2

chr2 75467382 75467382 rs13022860 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75464440 75468204 H3K9ac

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467302 75468909 H4K5ac

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467298 75468241 H4K8ac

chr2 75467382 75467382 rs13022860 IMR90 Roadmapepigenomics_Histone_narrow chr2 75467299 75468274 H4K91ac

chr11 113966184 113966184 rs139196790 Lung Roadmapepigenomics_ActiveChromatin chr11 113942800 113966400 6_EnhG

chr11 113966184 113966184 rs139196790 Lung Roadmapepigenomics_Histone_narrow chr11 113966167 113966326 H3K4me1

chr1 212804008 212804008 rs141048429 cd34_nont8_21 ReMap_ChIP chr1 212803300 212804115 RUNX1

chr1 212804008 212804008 rs141048429 sem ReMap_ChIP chr1 212803401 212804071 RUNX1

chr1 212804008 212804008 rs141048429 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212803712 212804051 H3K27me3

chr2 75478857 75478857 rs142821201 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75478746 75479010 H3K9me3

chr14 33659784 33659784 rs142880613 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr14 33659584 33660168 H3K27me3

chr2 75448766 75448766 rs1468899 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448497 75448798 H2AK5ac

chr2 75448766 75448766 rs1468899 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448462 75448843 H2BK120ac

chr2 75448766 75448766 rs1468899 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448450 75448812 H2BK12ac

chr2 75448766 75448766 rs1468899 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448471 75448780 H2BK15ac

chr2 75448766 75448766 rs1468899 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448492 75448806 H2BK20ac

chr2 75448766 75448766 rs1468899 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448666 75448786 H3K18ac

chr2 75448766 75448766 rs1468899 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448644 75448791 H3K4ac

chr2 75448766 75448766 rs1468899 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448634 75448775 H4K5ac

chr2 75448766 75448766 rs1468899 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448659 75448806 H4K8ac

chr2 75448766 75448766 rs1468899 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448608 75448820 H4K91ac

chr1 212796008 212796010 rs147978008 IMR90 Cistrome_ChIP chr1 212795777 212796102 SPI1

chr1 212796008 212796010 rs147978008 A549 TxnFactorChIPV3 chr1 212794247 212796320 POLR2A

chr1 212796008 212796010 rs147978008 IMR90 TxnFactorChIPV3 chr1 212794247 212796320 POLR2A

chr8 95127836 95127842 rs149630836 IMR90 Cistrome_ChIP chr8 95127764 95128000 EP300

chr8 95127836 95127842 rs149630836 A549 Cistrome_ChIP chr8 95127830 95128012 RELA

chr8 95127836 95127842 rs149630836 IMR90 Cistrome_ChIP chr8 95127737 95128151 SPI1

chr8 95127836 95127842 rs149630836 A549 DNaseI_Duke chr8 95127800 95128025 .

chr8 95127836 95127842 rs149630836 IMR90 DNaseI_Duke chr8 95127772 95128096 .

chr8 95127836 95127842 rs149630836 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_ActiveChromatin chr8 95127400 95128600 7_Enh

chr8 95127836 95127842 rs149630836 Fetal_Lung Roadmapepigenomics_ActiveChromatin chr8 95127200 95128000 7_Enh

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_ActiveChromatin chr8 95127000 95128600 7_Enh

chr8 95127836 95127842 rs149630836 Lung Roadmapepigenomics_ActiveChromatin chr8 95127200 95128400 7_Enh

chr8 95127836 95127842 rs149630836 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr8 95127200 95128600 7_Enh

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127767 95127897 H2A.Z

chr8 95127836 95127842 rs149630836 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95127752 95127895 H2A.Z

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127478 95127910 H2AK5ac

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126858 95127940 H2BK120ac

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127146 95127939 H2BK12ac

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127505 95127846 H2BK15ac

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126870 95127963 H2BK20ac
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ACCEPTED MANUSCRIPTchr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127478 95127901 H2BK5ac

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127489 95127893 H3K14ac

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127129 95127929 H3K18ac

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127506 95127842 H3K23ac

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127487 95127943 H3K27ac

chr8 95127836 95127842 rs149630836 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95127433 95128005 H3K27ac

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127127 95127953 H3K4ac

chr8 95127836 95127842 rs149630836 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr8 95127787 95128025 H3K4me1

chr8 95127836 95127842 rs149630836 Fetal_Lung Roadmapepigenomics_Histone_narrow chr8 95127505 95127954 H3K4me1

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127134 95127974 H3K4me1

chr8 95127836 95127842 rs149630836 Lung Roadmapepigenomics_Histone_narrow chr8 95127630 95127922 H3K4me1

chr8 95127836 95127842 rs149630836 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95127364 95127900 H3K4me1

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127458 95127935 H4K5ac

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127422 95127914 H4K8ac

chr8 95127836 95127842 rs149630836 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127183 95127930 H4K91ac

chr8 95127836 95127842 rs149630836 A549 TxnFactorChIPV3 chr8 95127817 95128141 CEBPB

chr8 95127836 95127842 rs149630836 IMR90 TxnFactorChIPV3 chr8 95127817 95128141 CEBPB

chr8 95127836 95127842 rs149630836 A549+EtOH_0.02pct TxnFactorChIPV3 chr8 95127724 95128134 FOSL2

chr11 113946484 113946484 rs1614059 Lung Roadmapepigenomics_ActiveChromatin chr11 113942800 113966400 6_EnhG

chr11 113945609 113945609 rs1672692 lung_expressed_enhancers FANTOM5_enhancer_organ chr11 113945404 113945849 .

chr11 113945609 113945609 rs1672692 CD34+ Misc_ChIP chr11 113943838 113946241 RUNX1

chr11 113945609 113945609 rs1672692 Lung Roadmapepigenomics_ActiveChromatin chr11 113942800 113966400 6_EnhG

chr11 113945609 113945609 rs1672692 Lung Roadmapepigenomics_Histone_narrow chr11 113944563 113945791 H3K27ac

chr11 113945609 113945609 rs1672692 Lung Roadmapepigenomics_Histone_narrow chr11 113945356 113945815 H3K36me3

chr11 113945609 113945609 rs1672692 Fetal_Lung Roadmapepigenomics_Histone_narrow chr11 113945575 113945758 H3K4me1

chr11 113945609 113945609 rs1672692 Lung Roadmapepigenomics_Histone_narrow chr11 113944556 113946133 H3K4me1

chr11 113945609 113945609 rs1672692 Lung Roadmapepigenomics_Histone_narrow chr11 113945601 113945725 H3K9me3

chr1 212764930 212764930 rs17019411 Fetal_Lung Roadmapepigenomics_Histone_narrow chr1 212764902 212765156 H3K27me3

chr1 212764930 212764930 rs17019411 IMR90 Roadmapepigenomics_Histone_narrow chr1 212764561 212764932 H3K27me3

chr1 212764930 212764930 rs17019411 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212764660 212764988 H3K27me3

chr1 212816729 212816729 rs17019510 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr1 212816592 212816960 H2A.Z

chr1 212816729 212816729 rs17019510 IMR90 Roadmapepigenomics_Histone_narrow chr1 212816586 212816735 H2BK12ac

chr1 212816729 212816729 rs17019510 IMR90 Roadmapepigenomics_Histone_narrow chr1 212816623 212816738 H3K4ac

chr1 212816729 212816729 rs17019510 IMR90 Roadmapepigenomics_Histone_narrow chr1 212816626 212816736 H3K9me1

chr1 212816729 212816729 rs17019510 A549+DEX_100nM TxnFactorChIPV3 chr1 212816462 212816846 USF1

chr1 212816729 212816729 rs17019510 A549+EtOH_0.02pct TxnFactorChIPV3 chr1 212816462 212816846 USF1

chr1 212816729 212816729 rs17019510 A549+EtOH_0.02pct TxnFactorChIPV3 chr1 212816462 212816846 USF1

chr11 114026639 114026639 rs17116541 Lung Roadmapepigenomics_ActiveChromatin chr11 114025200 114030000 6_EnhG

chr11 114026639 114026639 rs17116541 Lung Roadmapepigenomics_Histone_narrow chr11 114025419 114027162 H3K27ac

chr11 114026639 114026639 rs17116541 IMR90 Roadmapepigenomics_Histone_narrow chr11 114026621 114026841 H3K27me3

chr11 114026639 114026639 rs17116541 Lung Roadmapepigenomics_Histone_narrow chr11 114026466 114027452 H3K36me3

chr11 114026639 114026639 rs17116541 Lung Roadmapepigenomics_Histone_narrow chr11 114026589 114027431 H3K4me1

chr11 113939783 113939783 rs1784683 Lung Roadmapepigenomics_Histone_narrow chr11 113939513 113939833 H3K36me3

chr11 113939783 113939783 rs1784683 Lung Roadmapepigenomics_Histone_narrow chr11 113939649 113939882 H3K4me1

chr11 113939539 113939539 rs1784684 Lung Roadmapepigenomics_ActiveChromatin chr11 113937400 113939600 6_EnhG

chr11 113939539 113939539 rs1784684 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr11 113939285 113939563 H3K27me3

chr11 113939539 113939539 rs1784684 IMR90 Roadmapepigenomics_Histone_narrow chr11 113939408 113939631 H3K27me3

chr11 113939539 113939539 rs1784684 Lung Roadmapepigenomics_Histone_narrow chr11 113939513 113939833 H3K36me3

chr11 113939539 113939539 rs1784684 Lung Roadmapepigenomics_Histone_narrow chr11 113939384 113939557 H3K4me1

chr11 113949232 113949232 rs1784692 Lung Roadmapepigenomics_ActiveChromatin chr11 113942800 113966400 6_EnhG

chr11 113949232 113949232 rs1784692 Lung Roadmapepigenomics_Histone_narrow chr11 113949069 113949376 H3K27ac

chr11 113949232 113949232 rs1784692 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr11 113947756 113949424 H3K27me3

chr11 113949232 113949232 rs1784692 Fetal_Lung Roadmapepigenomics_Histone_narrow chr11 113948470 113949424 H3K27me3

chr11 113949232 113949232 rs1784692 IMR90 Roadmapepigenomics_Histone_narrow chr11 113949224 113949364 H3K27me3

chr11 113949232 113949232 rs1784692 Lung Roadmapepigenomics_Histone_narrow chr11 113949191 113949390 H3K36me3

chr11 113949232 113949232 rs1784692 Fetal_Lung Roadmapepigenomics_Histone_narrow chr11 113948826 113949276 H3K4me1

chr11 113949740 113949740 rs1791800 Lung Roadmapepigenomics_ActiveChromatin chr11 113942800 113966400 6_EnhG

chr11 113949740 113949740 rs1791800 Lung Roadmapepigenomics_Histone_narrow chr11 113949679 113949896 H3K27ac

chr11 113949740 113949740 rs1791800 Lung Roadmapepigenomics_Histone_narrow chr11 113949629 113949741 H3K36me3

chr11 113949740 113949740 rs1791800 Lung Roadmapepigenomics_Histone_narrow chr11 113949377 113949852 H3K4me1

chr11 113939671 113939671 rs1791804 Lung Roadmapepigenomics_Histone_narrow chr11 113939513 113939833 H3K36me3

chr11 113939671 113939671 rs1791804 Lung Roadmapepigenomics_Histone_narrow chr11 113939649 113939882 H3K4me1

chr1 212793050 212793050 rs1803173 Fetal_Lung Roadmapepigenomics_Histone_narrow chr1 212792751 212793078 H3K36me3

chr1 212793050 212793050 rs1803173 IMR90 Roadmapepigenomics_Histone_narrow chr1 212792367 212793999 H3K36me3

chr1 212793050 212793050 rs1803173 Lung Roadmapepigenomics_Histone_narrow chr1 212792365 212793331 H3K36me3

chr1 212793050 212793050 rs1803173 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212792795 212793247 H3K36me3

chr17 65397518 65397518 rs187061404 IMR90 Roadmapepigenomics_Histone_narrow chr17 65397425 65397539 H3K79me2

chr17 65399074 65399074 rs191465321 Lung Roadmapepigenomics_ActiveChromatin chr17 65397800 65399200 7_Enh

chr17 65399074 65399074 rs191465321 Lung Roadmapepigenomics_Histone_narrow chr17 65399017 65399196 H3K4me1

chr17 65399074 65399074 rs191465321 IMR90 Roadmapepigenomics_Histone_narrow chr17 65399004 65399108 H3K79me2

chr2 75477345 75477345 rs2110940 IMR90 Roadmapepigenomics_Histone_narrow chr2 75477250 75477564 H3K9me3

chr2 75477143 75477143 rs2160376 Fetal_Lung Roadmapepigenomics_Histone_narrow chr2 75476957 75477208 H3K9me3

chr2 75477143 75477143 rs2160376 IMR90 Roadmapepigenomics_Histone_narrow chr2 75477053 75477189 H3K9me3

chr2 75487574 75487574 rs2216103 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75487369 75487652 H3K36me3

chr2 75487574 75487574 rs2216103 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75487026 75487632 H3K79me2

chr8 95160288 95160288 rs2251996 cd34_nont8_21 ReMap_ChIP chr8 95160241 95160615 RUNX1

chr8 95160288 95160288 rs2251996 sem ReMap_ChIP chr8 95160091 95160631 RUNX1

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_ActiveChromatin chr8 95158200 95160600 7_Enh

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160169 95160416 H2AK5ac

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160091 95160539 H2BK120ac

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160051 95160559 H2BK12ac

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160060 95160467 H2BK15ac

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160091 95160573 H2BK20ac

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160000 95160568 H2BK5ac

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160093 95160405 H3K14ac

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95159992 95160579 H3K18ac

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160110 95160391 H3K23ac

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95158095 95160597 H3K27ac
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ACCEPTED MANUSCRIPTchr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160093 95160535 H3K4ac

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160014 95160593 H3K4me1

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160025 95160462 H3K4me2

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160101 95160386 H3K56ac

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160067 95160438 H3K9ac

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160247 95160400 H3K9me1

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160034 95160588 H4K5ac

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160087 95160420 H4K8ac

chr8 95160288 95160288 rs2251996 IMR90 Roadmapepigenomics_Histone_narrow chr8 95160060 95160518 H4K91ac

chr2 75448760 75448760 rs2287230 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448497 75448798 H2AK5ac

chr2 75448760 75448760 rs2287230 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448462 75448843 H2BK120ac

chr2 75448760 75448760 rs2287230 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448450 75448812 H2BK12ac

chr2 75448760 75448760 rs2287230 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448471 75448780 H2BK15ac

chr2 75448760 75448760 rs2287230 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448492 75448806 H2BK20ac

chr2 75448760 75448760 rs2287230 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448666 75448786 H3K18ac

chr2 75448760 75448760 rs2287230 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448644 75448791 H3K4ac

chr2 75448760 75448760 rs2287230 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448634 75448775 H4K5ac

chr2 75448760 75448760 rs2287230 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448659 75448806 H4K8ac

chr2 75448760 75448760 rs2287230 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448608 75448820 H4K91ac

chr2 75449129 75449129 rs2287231 IMR90 Cistrome_ChIP chr2 75448994 75449483 SPI1

chr2 75449129 75449129 rs2287231 IMR90 DNaseI_Duke chr2 75449080 75449330 .

chr2 75449129 75449129 rs2287231 IMR90 Roadmapepigenomics_ActiveChromatin chr2 75449000 75450200 7_Enh

chr2 75449129 75449129 rs2287231 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr2 75449000 75450200 7_Enh

chr2 75449129 75449129 rs2287231 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75448997 75449423 H2A.Z

chr2 75449129 75449129 rs2287231 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr2 75448934 75449246 H2A.Z

chr2 75449129 75449129 rs2287231 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448890 75449161 H2BK120ac

chr2 75449129 75449129 rs2287231 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448874 75449138 H2BK12ac

chr2 75449129 75449129 rs2287231 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448895 75449149 H2BK20ac

chr2 75449129 75449129 rs2287231 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448921 75449145 H3K27ac

chr2 75449129 75449129 rs2287231 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr2 75448867 75449198 H3K27ac

chr2 75449129 75449129 rs2287231 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448926 75449153 H3K4ac

chr2 75449129 75449129 rs2287231 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448961 75449209 H3K4me1

chr2 75449129 75449129 rs2287231 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr2 75448914 75449145 H3K4me1

chr2 75449129 75449129 rs2287231 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448950 75449137 H4K5ac

chr2 75449129 75449129 rs2287231 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448938 75449153 H4K8ac

chr2 75449129 75449129 rs2287231 IMR90 Roadmapepigenomics_Histone_narrow chr2 75448909 75449153 H4K91ac

chr8 95129402 95129402 rs2446818 IMR90 Roadmapepigenomics_Histone_narrow chr8 95129384 95129544 H2BK120ac

chr8 95129402 95129402 rs2446818 IMR90 Roadmapepigenomics_Histone_narrow chr8 95129374 95129508 H2BK20ac

chr8 95129259 95129259 rs2446819 IMR90 Roadmapepigenomics_Histone_narrow chr8 95129158 95129268 H2AK5ac

chr8 95129259 95129259 rs2446819 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128107 95129338 H2BK120ac

chr8 95129259 95129259 rs2446819 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128125 95129273 H2BK12ac

chr8 95129259 95129259 rs2446819 IMR90 Roadmapepigenomics_Histone_narrow chr8 95129122 95129390 H2BK15ac

chr8 95129259 95129259 rs2446819 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128133 95129305 H2BK20ac

chr8 95129259 95129259 rs2446819 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128892 95129299 H3K4ac

chr8 95129259 95129259 rs2446819 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128817 95129351 H4K91ac

chr8 95128479 95128479 rs2446821 IMR90_Senescent Pazar_Chip chr8 95128370 95128583 P130

chr8 95128479 95128479 rs2446821 IMR90_shRbQuiescent Pazar_Chip chr8 95128130 95129000 P130

chr8 95128479 95128479 rs2446821 IMR90_shRbSenescent Pazar_Chip chr8 95128244 95128636 P130

chr8 95128479 95128479 rs2446821 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_ActiveChromatin chr8 95127400 95128600 7_Enh

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_ActiveChromatin chr8 95127000 95128600 7_Enh

chr8 95128479 95128479 rs2446821 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr8 95127200 95128600 7_Enh

chr8 95128479 95128479 rs2446821 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr8 95128169 95128484 H2A.Z

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128180 95128511 H2A.Z

chr8 95128479 95128479 rs2446821 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95128165 95128500 H2A.Z

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128177 95128711 H2AK5ac

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128107 95129338 H2BK120ac

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128125 95129273 H2BK12ac

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128147 95128731 H2BK15ac

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128133 95129305 H2BK20ac

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128106 95128513 H2BK5ac

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128123 95128705 H3K14ac

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128101 95128805 H3K18ac

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128154 95128526 H3K23ac

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128125 95128777 H3K27ac

chr8 95128479 95128479 rs2446821 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95128089 95128776 H3K27ac

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128111 95128845 H3K4ac

chr8 95128479 95128479 rs2446821 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr8 95128117 95128554 H3K4me1

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128127 95128662 H3K4me1

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128106 95128663 H3K56ac

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128125 95128847 H4K5ac

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128113 95128774 H4K8ac

chr8 95128479 95128479 rs2446821 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128108 95128754 H4K91ac

chr8 95127612 95127612 rs2446823 IMR90 Cistrome_ChIP chr8 95127447 95127694 SPI1

chr8 95127612 95127612 rs2446823 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_ActiveChromatin chr8 95127400 95128600 7_Enh

chr8 95127612 95127612 rs2446823 Fetal_Lung Roadmapepigenomics_ActiveChromatin chr8 95127200 95128000 7_Enh

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_ActiveChromatin chr8 95127000 95128600 7_Enh

chr8 95127612 95127612 rs2446823 Lung Roadmapepigenomics_ActiveChromatin chr8 95127200 95128400 7_Enh

chr8 95127612 95127612 rs2446823 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr8 95127200 95128600 7_Enh

chr8 95127612 95127612 rs2446823 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95127558 95127692 H2A.Z

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127478 95127910 H2AK5ac

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127522 95127685 H2AK9ac

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126858 95127940 H2BK120ac

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127146 95127939 H2BK12ac

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127505 95127846 H2BK15ac

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126870 95127963 H2BK20ac

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127478 95127901 H2BK5ac

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127489 95127893 H3K14ac

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127129 95127929 H3K18ac

All dataset intersections



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPTchr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127506 95127842 H3K23ac

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127487 95127943 H3K27ac

chr8 95127612 95127612 rs2446823 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95127433 95128005 H3K27ac

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127127 95127953 H3K4ac

chr8 95127612 95127612 rs2446823 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr8 95127452 95127720 H3K4me1

chr8 95127612 95127612 rs2446823 Fetal_Lung Roadmapepigenomics_Histone_narrow chr8 95127505 95127954 H3K4me1

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127134 95127974 H3K4me1

chr8 95127612 95127612 rs2446823 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95127364 95127900 H3K4me1

chr8 95127612 95127612 rs2446823 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95127552 95127776 H3K4me2

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127562 95127814 H3K56ac

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127548 95127693 H3K9me1

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127458 95127935 H4K5ac

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127422 95127914 H4K8ac

chr8 95127612 95127612 rs2446823 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127183 95127930 H4K91ac

chr8 95127612 95127612 rs2446823 A549 TxnFactorChIPV3 chr8 95127455 95127717 CEBPB

chr8 95127612 95127612 rs2446823 IMR90 TxnFactorChIPV3 chr8 95127455 95127717 CEBPB

chr8 95127574 95127574 rs2446824 IMR90 Cistrome_ChIP chr8 95127447 95127694 SPI1

chr8 95127574 95127574 rs2446824 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_ActiveChromatin chr8 95127400 95128600 7_Enh

chr8 95127574 95127574 rs2446824 Fetal_Lung Roadmapepigenomics_ActiveChromatin chr8 95127200 95128000 7_Enh

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_ActiveChromatin chr8 95127000 95128600 7_Enh

chr8 95127574 95127574 rs2446824 Lung Roadmapepigenomics_ActiveChromatin chr8 95127200 95128400 7_Enh

chr8 95127574 95127574 rs2446824 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr8 95127200 95128600 7_Enh

chr8 95127574 95127574 rs2446824 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95127558 95127692 H2A.Z

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127478 95127910 H2AK5ac

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127522 95127685 H2AK9ac

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126858 95127940 H2BK120ac

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127146 95127939 H2BK12ac

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127505 95127846 H2BK15ac

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126870 95127963 H2BK20ac

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127478 95127901 H2BK5ac

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127489 95127893 H3K14ac

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127129 95127929 H3K18ac

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127506 95127842 H3K23ac

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127487 95127943 H3K27ac

chr8 95127574 95127574 rs2446824 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95127433 95128005 H3K27ac

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127127 95127953 H3K4ac

chr8 95127574 95127574 rs2446824 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr8 95127452 95127720 H3K4me1

chr8 95127574 95127574 rs2446824 Fetal_Lung Roadmapepigenomics_Histone_narrow chr8 95127505 95127954 H3K4me1

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127134 95127974 H3K4me1

chr8 95127574 95127574 rs2446824 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95127364 95127900 H3K4me1

chr8 95127574 95127574 rs2446824 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95127552 95127776 H3K4me2

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127562 95127814 H3K56ac

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127548 95127693 H3K9me1

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127458 95127935 H4K5ac

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127422 95127914 H4K8ac

chr8 95127574 95127574 rs2446824 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127183 95127930 H4K91ac

chr8 95127574 95127574 rs2446824 A549 TxnFactorChIPV3 chr8 95127455 95127717 CEBPB

chr8 95127574 95127574 rs2446824 IMR90 TxnFactorChIPV3 chr8 95127455 95127717 CEBPB

chr8 95126478 95126478 rs2513784 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126436 95126719 H2BK120ac

chr8 95126478 95126478 rs2513784 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126466 95126722 H2BK12ac

chr8 95126478 95126478 rs2513784 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126447 95126730 H2BK15ac

chr8 95126478 95126478 rs2513784 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126419 95126743 H2BK20ac

chr8 95126478 95126478 rs2513784 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126452 95126714 H3K14ac

chr8 95126478 95126478 rs2513784 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126473 95126708 H3K4ac

chr8 95126478 95126478 rs2513784 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126441 95126704 H4K91ac

chr8 95126888 95126888 rs2513786 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126858 95127940 H2BK120ac

chr8 95126888 95126888 rs2513786 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126858 95127058 H2BK12ac

chr8 95126888 95126888 rs2513786 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126868 95127071 H2BK15ac

chr8 95126888 95126888 rs2513786 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126870 95127963 H2BK20ac

chr8 95126888 95126888 rs2513786 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126856 95127017 H4K91ac

chr8 95127080 95127080 rs2513787 IMR90 Roadmapepigenomics_ActiveChromatin chr8 95127000 95128600 7_Enh

chr8 95127080 95127080 rs2513787 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126858 95127940 H2BK120ac

chr8 95127080 95127080 rs2513787 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126870 95127963 H2BK20ac

chr8 95127896 95127896 rs2513788 IMR90 Cistrome_ChIP chr8 95127764 95128000 EP300

chr8 95127896 95127896 rs2513788 A549 Cistrome_ChIP chr8 95127830 95128012 RELA

chr8 95127896 95127896 rs2513788 IMR90 Cistrome_ChIP chr8 95127737 95128151 SPI1

chr8 95127896 95127896 rs2513788 A549 DNaseClusters chr8 95127880 95128030 .

chr8 95127896 95127896 rs2513788 A549 DNaseI_Duke chr8 95127800 95128025 .

chr8 95127896 95127896 rs2513788 IMR90 DNaseI_Duke chr8 95127772 95128096 .

chr8 95127896 95127896 rs2513788 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_ActiveChromatin chr8 95127400 95128600 7_Enh

chr8 95127896 95127896 rs2513788 Fetal_Lung Roadmapepigenomics_ActiveChromatin chr8 95127200 95128000 7_Enh

chr8 95127896 95127896 rs2513788 IMR90 Roadmapepigenomics_ActiveChromatin chr8 95127000 95128600 7_Enh

chr8 95127896 95127896 rs2513788 Lung Roadmapepigenomics_ActiveChromatin chr8 95127200 95128400 7_Enh

chr8 95127896 95127896 rs2513788 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr8 95127200 95128600 7_Enh

chr8 95127896 95127896 rs2513788 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127767 95127897 H2A.Z

chr8 95127896 95127896 rs2513788 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127478 95127910 H2AK5ac

chr8 95127896 95127896 rs2513788 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126858 95127940 H2BK120ac

chr8 95127896 95127896 rs2513788 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127146 95127939 H2BK12ac

chr8 95127896 95127896 rs2513788 IMR90 Roadmapepigenomics_Histone_narrow chr8 95126870 95127963 H2BK20ac

chr8 95127896 95127896 rs2513788 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127478 95127901 H2BK5ac

chr8 95127896 95127896 rs2513788 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127129 95127929 H3K18ac

chr8 95127896 95127896 rs2513788 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127487 95127943 H3K27ac

chr8 95127896 95127896 rs2513788 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95127433 95128005 H3K27ac

chr8 95127896 95127896 rs2513788 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127127 95127953 H3K4ac

chr8 95127896 95127896 rs2513788 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr8 95127787 95128025 H3K4me1

chr8 95127896 95127896 rs2513788 Fetal_Lung Roadmapepigenomics_Histone_narrow chr8 95127505 95127954 H3K4me1

chr8 95127896 95127896 rs2513788 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127134 95127974 H3K4me1

chr8 95127896 95127896 rs2513788 Lung Roadmapepigenomics_Histone_narrow chr8 95127630 95127922 H3K4me1

All dataset intersections



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPTchr8 95127896 95127896 rs2513788 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95127364 95127900 H3K4me1

chr8 95127896 95127896 rs2513788 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127458 95127935 H4K5ac

chr8 95127896 95127896 rs2513788 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127422 95127914 H4K8ac

chr8 95127896 95127896 rs2513788 IMR90 Roadmapepigenomics_Histone_narrow chr8 95127183 95127930 H4K91ac

chr8 95127896 95127896 rs2513788 A549 TxnFactorChIPV3 chr8 95127817 95128141 CEBPB

chr8 95127896 95127896 rs2513788 IMR90 TxnFactorChIPV3 chr8 95127817 95128141 CEBPB

chr8 95127896 95127896 rs2513788 A549+EtOH_0.02pct TxnFactorChIPV3 chr8 95127724 95128134 FOSL2

chr8 95128113 95128113 rs2513789 IMR90 Cistrome_ChIP chr8 95127737 95128151 SPI1

chr8 95128113 95128113 rs2513789 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_ActiveChromatin chr8 95127400 95128600 7_Enh

chr8 95128113 95128113 rs2513789 IMR90 Roadmapepigenomics_ActiveChromatin chr8 95127000 95128600 7_Enh

chr8 95128113 95128113 rs2513789 Lung Roadmapepigenomics_ActiveChromatin chr8 95127200 95128400 7_Enh

chr8 95128113 95128113 rs2513789 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr8 95127200 95128600 7_Enh

chr8 95128113 95128113 rs2513789 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128107 95129338 H2BK120ac

chr8 95128113 95128113 rs2513789 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128106 95128513 H2BK5ac

chr8 95128113 95128113 rs2513789 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128101 95128805 H3K18ac

chr8 95128113 95128113 rs2513789 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95128089 95128776 H3K27ac

chr8 95128113 95128113 rs2513789 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128111 95128845 H3K4ac

chr8 95128113 95128113 rs2513789 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128106 95128663 H3K56ac

chr8 95128113 95128113 rs2513789 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128113 95128774 H4K8ac

chr8 95128113 95128113 rs2513789 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128108 95128754 H4K91ac

chr8 95128113 95128113 rs2513789 A549 TxnFactorChIPV3 chr8 95127817 95128141 CEBPB

chr8 95128113 95128113 rs2513789 IMR90 TxnFactorChIPV3 chr8 95127817 95128141 CEBPB

chr8 95128113 95128113 rs2513789 A549+EtOH_0.02pct TxnFactorChIPV3 chr8 95127724 95128134 FOSL2

chr8 95128147 95128147 rs2513790 IMR90 Cistrome_ChIP chr8 95127737 95128151 SPI1

chr8 95128147 95128147 rs2513790 IMR90_shRbQuiescent Pazar_Chip chr8 95128130 95129000 P130

chr8 95128147 95128147 rs2513790 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_ActiveChromatin chr8 95127400 95128600 7_Enh

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_ActiveChromatin chr8 95127000 95128600 7_Enh

chr8 95128147 95128147 rs2513790 Lung Roadmapepigenomics_ActiveChromatin chr8 95127200 95128400 7_Enh

chr8 95128147 95128147 rs2513790 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr8 95127200 95128600 7_Enh

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128107 95129338 H2BK120ac

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128125 95129273 H2BK12ac

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128147 95128731 H2BK15ac

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128133 95129305 H2BK20ac

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128106 95128513 H2BK5ac

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128123 95128705 H3K14ac

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128101 95128805 H3K18ac

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128125 95128777 H3K27ac

chr8 95128147 95128147 rs2513790 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95128089 95128776 H3K27ac

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128111 95128845 H3K4ac

chr8 95128147 95128147 rs2513790 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr8 95128117 95128554 H3K4me1

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128127 95128662 H3K4me1

chr8 95128147 95128147 rs2513790 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95128129 95128427 H3K4me1

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128106 95128663 H3K56ac

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128125 95128847 H4K5ac

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128113 95128774 H4K8ac

chr8 95128147 95128147 rs2513790 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128108 95128754 H4K91ac

chr8 95128529 95128529 rs2513791 IMR90_Senescent Pazar_Chip chr8 95128370 95128583 P130

chr8 95128529 95128529 rs2513791 IMR90_shRbQuiescent Pazar_Chip chr8 95128130 95129000 P130

chr8 95128529 95128529 rs2513791 IMR90_shRbSenescent Pazar_Chip chr8 95128244 95128636 P130

chr8 95128529 95128529 rs2513791 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_ActiveChromatin chr8 95127400 95128600 7_Enh

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_ActiveChromatin chr8 95127000 95128600 7_Enh

chr8 95128529 95128529 rs2513791 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr8 95127200 95128600 7_Enh

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128177 95128711 H2AK5ac

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128107 95129338 H2BK120ac

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128125 95129273 H2BK12ac

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128147 95128731 H2BK15ac

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128133 95129305 H2BK20ac

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128123 95128705 H3K14ac

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128101 95128805 H3K18ac

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128125 95128777 H3K27ac

chr8 95128529 95128529 rs2513791 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr8 95128089 95128776 H3K27ac

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128111 95128845 H3K4ac

chr8 95128529 95128529 rs2513791 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr8 95128117 95128554 H3K4me1

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128127 95128662 H3K4me1

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128106 95128663 H3K56ac

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128125 95128847 H4K5ac

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128113 95128774 H4K8ac

chr8 95128529 95128529 rs2513791 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128108 95128754 H4K91ac

chr8 95129174 95129174 rs2513792 IMR90 Roadmapepigenomics_Histone_narrow chr8 95129158 95129268 H2AK5ac

chr8 95129174 95129174 rs2513792 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128107 95129338 H2BK120ac

chr8 95129174 95129174 rs2513792 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128125 95129273 H2BK12ac

chr8 95129174 95129174 rs2513792 IMR90 Roadmapepigenomics_Histone_narrow chr8 95129122 95129390 H2BK15ac

chr8 95129174 95129174 rs2513792 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128133 95129305 H2BK20ac

chr8 95129174 95129174 rs2513792 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128892 95129299 H3K4ac

chr8 95129174 95129174 rs2513792 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128817 95129351 H4K91ac

chr8 95129261 95129261 rs2513793 IMR90 Roadmapepigenomics_Histone_narrow chr8 95129158 95129268 H2AK5ac

chr8 95129261 95129261 rs2513793 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128107 95129338 H2BK120ac

chr8 95129261 95129261 rs2513793 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128125 95129273 H2BK12ac

chr8 95129261 95129261 rs2513793 IMR90 Roadmapepigenomics_Histone_narrow chr8 95129122 95129390 H2BK15ac

chr8 95129261 95129261 rs2513793 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128133 95129305 H2BK20ac

chr8 95129261 95129261 rs2513793 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128892 95129299 H3K4ac

chr8 95129261 95129261 rs2513793 IMR90 Roadmapepigenomics_Histone_narrow chr8 95128817 95129351 H4K91ac

chr8 95133647 95133647 rs2513795 IMR90 Roadmapepigenomics_Histone_narrow chr8 95133641 95133839 H3K9me3

chr8 95170648 95170648 rs2514806 IMR90 Roadmapepigenomics_Histone_narrow chr8 95170559 95170679 H2BK20ac

chr11 113945804 113945804 rs2846625 lung_expressed_enhancers FANTOM5_enhancer_organ chr11 113945404 113945849 .

chr11 113945804 113945804 rs2846625 CD34+ Misc_ChIP chr11 113943838 113946241 RUNX1

chr11 113945804 113945804 rs2846625 Lung Roadmapepigenomics_ActiveChromatin chr11 113942800 113966400 6_EnhG

chr11 113945804 113945804 rs2846625 Lung Roadmapepigenomics_Histone_narrow chr11 113945356 113945815 H3K36me3
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ACCEPTED MANUSCRIPTchr11 113945804 113945804 rs2846625 Lung Roadmapepigenomics_Histone_narrow chr11 113944556 113946133 H3K4me1

chr11 113942767 113942767 rs2852793 Fetal_Lung Roadmapepigenomics_Histone_narrow chr11 113942599 113943303 H3K27me3

chr11 113954925 113954925 rs2852800 Lung Roadmapepigenomics_ActiveChromatin chr11 113942800 113966400 6_EnhG

chr11 113954925 113954925 rs2852800 Lung Roadmapepigenomics_Histone_narrow chr11 113954921 113955119 H3K4me1

chr1 112529253 112529253 rs34115852 Fetal_Lung Roadmapepigenomics_Histone_narrow chr1 112528659 112529599 H3K27me3

chr7 19063083 19063083 rs34917720 IMR90 Roadmapepigenomics_Histone_narrow chr7 19063012 19063720 H2BK120ac

chr7 19063083 19063083 rs34917720 IMR90 Roadmapepigenomics_Histone_narrow chr7 19063056 19063191 H2BK20ac

chr7 19036230 19036230 rs35409100 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr7 19035885 19036356 H2A.Z

chr2 75485334 75485334 rs35879047 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75485060 75485543 H3K9me3

chr2 75485334 75485334 rs35879047 IMR90 Roadmapepigenomics_Histone_narrow chr2 75485181 75485345 H3K9me3

chr2 75449986 75449986 rs4853124 IMR90 Roadmapepigenomics_ActiveChromatin chr2 75449000 75450200 7_Enh

chr2 75449986 75449986 rs4853124 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr2 75449000 75450200 7_Enh

chr2 75449986 75449986 rs4853124 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr2 75449293 75450041 H2A.Z

chr2 75449986 75449986 rs4853124 IMR90 Roadmapepigenomics_Histone_narrow chr2 75449365 75450218 H2BK120ac

chr2 75449986 75449986 rs4853124 IMR90 Roadmapepigenomics_Histone_narrow chr2 75449396 75450207 H2BK12ac

chr2 75449986 75449986 rs4853124 IMR90 Roadmapepigenomics_Histone_narrow chr2 75449394 75450222 H2BK15ac

chr2 75449986 75449986 rs4853124 IMR90 Roadmapepigenomics_Histone_narrow chr2 75449534 75450230 H2BK20ac

chr2 75449986 75449986 rs4853124 IMR90 Roadmapepigenomics_Histone_narrow chr2 75449393 75450191 H3K14ac

chr2 75449986 75449986 rs4853124 IMR90 Roadmapepigenomics_Histone_narrow chr2 75449379 75450208 H3K18ac

chr2 75449986 75449986 rs4853124 IMR90 Roadmapepigenomics_Histone_narrow chr2 75449546 75450227 H3K4ac

chr2 75449986 75449986 rs4853124 IMR90 Roadmapepigenomics_Histone_narrow chr2 75449551 75450162 H3K4me1

chr2 75449986 75449986 rs4853124 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr2 75449507 75450051 H3K4me1

chr2 75449986 75449986 rs4853124 IMR90 Roadmapepigenomics_Histone_narrow chr2 75449506 75450031 H3K56ac

chr2 75449986 75449986 rs4853124 IMR90 Roadmapepigenomics_Histone_narrow chr2 75449720 75450185 H3K9me1

chr2 75449986 75449986 rs4853124 IMR90 Roadmapepigenomics_Histone_narrow chr2 75449595 75450220 H4K5ac

chr2 75449986 75449986 rs4853124 IMR90 Roadmapepigenomics_Histone_narrow chr2 75449550 75450204 H4K8ac

chr2 75449986 75449986 rs4853124 IMR90 Roadmapepigenomics_Histone_narrow chr2 75449530 75450230 H4K91ac

chr12 295370 295370 rs529198 IMR90 Roadmapepigenomics_Histone_narrow chr12 295140 295482 H2A.Z

chr12 295370 295370 rs529198 Lung Roadmapepigenomics_Histone_narrow chr12 295334 295458 H3K9me3

chr2 31121117 31121117 rs55971416 Lung Roadmapepigenomics_Histone_narrow chr2 31120940 31121273 H3K9me3

chr1 212808004 212808004 rs56412520 Fetal_Lung Roadmapepigenomics_ActiveChromatin chr1 212808000 212809600 7_Enh

chr1 212808004 212808004 rs56412520 IMR90 Roadmapepigenomics_Histone_narrow chr1 212807917 212808036 H2BK15ac

chr1 212808004 212808004 rs56412520 IMR90 Roadmapepigenomics_Histone_narrow chr1 212807882 212808035 H3K18ac

chr1 212808004 212808004 rs56412520 Fetal_Lung Roadmapepigenomics_Histone_narrow chr1 212807912 212808046 H3K4me3

chr1 212808004 212808004 rs56412520 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr1 212807721 212808142 H3K9me3

chr1 212808004 212808004 rs56412520 IMR90 Roadmapepigenomics_Histone_narrow chr1 212807710 212808073 H3K9me3

chr1 212808004 212808004 rs56412520 Lung Roadmapepigenomics_Histone_narrow chr1 212807913 212808037 H3K9me3

chr10 69332802 69332802 rs575404339 Lung Roadmapepigenomics_Histone_narrow chr10 69332660 69332810 H3K9me3

chr11 114025754 114025754 rs58895081 IMR90 Roadmapepigenomics_ActiveChromatin chr11 114025600 114025800 12_EnhBiv

chr11 114025754 114025754 rs58895081 Lung Roadmapepigenomics_ActiveChromatin chr11 114025200 114030000 6_EnhG

chr11 114025754 114025754 rs58895081 Fetal_Lung Roadmapepigenomics_ActiveChromatin chr11 114025000 114026600 7_Enh

chr11 114025754 114025754 rs58895081 Lung Roadmapepigenomics_Histone_narrow chr11 114025419 114027162 H3K27ac

chr11 114025754 114025754 rs58895081 IMR90 Roadmapepigenomics_Histone_narrow chr11 114025386 114025758 H3K27me3

chr11 114025754 114025754 rs58895081 Fetal_Lung Roadmapepigenomics_Histone_narrow chr11 114025067 114026567 H3K4me1

chr11 114025754 114025754 rs58895081 Lung Roadmapepigenomics_Histone_narrow chr11 114025526 114026266 H3K4me1

chr11 114025754 114025754 rs58895081 Fetal_Lung Roadmapepigenomics_Histone_narrow chr11 114025575 114025846 H3K9ac

chr11 114025757 114025759 rs59038579 IMR90 Roadmapepigenomics_ActiveChromatin chr11 114025600 114025800 12_EnhBiv

chr11 114025757 114025759 rs59038579 Lung Roadmapepigenomics_ActiveChromatin chr11 114025200 114030000 6_EnhG

chr11 114025757 114025759 rs59038579 Fetal_Lung Roadmapepigenomics_ActiveChromatin chr11 114025000 114026600 7_Enh

chr11 114025757 114025759 rs59038579 Lung Roadmapepigenomics_Histone_narrow chr11 114025419 114027162 H3K27ac

chr11 114025757 114025759 rs59038579 IMR90 Roadmapepigenomics_Histone_narrow chr11 114025386 114025758 H3K27me3

chr11 114025757 114025759 rs59038579 Fetal_Lung Roadmapepigenomics_Histone_narrow chr11 114025067 114026567 H3K4me1

chr11 114025757 114025759 rs59038579 Lung Roadmapepigenomics_Histone_narrow chr11 114025526 114026266 H3K4me1

chr11 114025757 114025759 rs59038579 Fetal_Lung Roadmapepigenomics_Histone_narrow chr11 114025575 114025846 H3K9ac

chr12 295367 295367 rs647001 IMR90 Roadmapepigenomics_Histone_narrow chr12 295140 295482 H2A.Z

chr12 295367 295367 rs647001 Lung Roadmapepigenomics_Histone_narrow chr12 295334 295458 H3K9me3

chr2 75452466 75452466 rs6546958 Lung Roadmapepigenomics_Histone_narrow chr2 75452398 75452528 H3K27ac

chr2 75451047 75451047 rs6717216 IMR90 Roadmapepigenomics_Histone_narrow chr2 75450992 75451149 H2BK120ac

chr2 75476771 75476771 rs6729324 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75476374 75476794 H3K9me3

chr2 75476771 75476771 rs6729324 IMR90 Roadmapepigenomics_Histone_narrow chr2 75476546 75476790 H3K9me3

chr1 212770271 212770271 rs72756369 IMR90_shRbQuiescent Pazar_Chip chr1 212769501 212770837 P130

chr1 212770271 212770271 rs72756369 IMR90_shRbSenescent Pazar_Chip chr1 212769880 212770388 P130

chr1 212770271 212770271 rs72756369 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr1 212770000 212770400 2_TssAFlnk

chr1 212770271 212770271 rs72756369 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_ActiveChromatin chr1 212770200 212771000 7_Enh

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_ActiveChromatin chr1 212770200 212771200 7_Enh

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212770250 212770522 H2AK5ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769792 212770609 H2BK120ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769826 212770664 H2BK12ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769865 212770565 H2BK15ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769856 212770624 H2BK20ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769739 212770638 H2BK5ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769888 212770607 H3K14ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769778 212770612 H3K18ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769880 212770518 H3K23ac

chr1 212770271 212770271 rs72756369 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr1 212769714 212770585 H3K27ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769822 212770562 H3K27ac

chr1 212770271 212770271 rs72756369 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212768628 212771201 H3K27ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769825 212770594 H3K4ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212770238 212770572 H3K4me1

chr1 212770271 212770271 rs72756369 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212770233 212770714 H3K4me1

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769760 212770372 H3K4me2

chr1 212770271 212770271 rs72756369 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212769903 212770590 H3K4me2

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769838 212770451 H3K56ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769842 212770330 H3K9ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769823 212770613 H4K5ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769855 212770562 H4K8ac

chr1 212770271 212770271 rs72756369 IMR90 Roadmapepigenomics_Histone_narrow chr1 212769873 212770610 H4K91ac

chr1 212794997 212794997 rs74138575 A549 DNaseClusters chr1 212794860 212795010 .

All dataset intersections
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ACCEPTED MANUSCRIPTchr1 212794997 212794997 rs74138575 CD34+ Misc_ChIP chr1 212794103 212795547 RUNX1

chr1 212794997 212794997 rs74138575 cd34_nont8_21 ReMap_ChIP chr1 212794861 212795311 RUNX1

chr1 212794997 212794997 rs74138575 skno1_leukemic ReMap_ChIP chr1 212794971 212795282 RUNX1

chr1 212794997 212794997 rs74138575 A549 TxnFactorChIPV3 chr1 212794247 212796320 POLR2A

chr1 212794997 212794997 rs74138575 IMR90 TxnFactorChIPV3 chr1 212794247 212796320 POLR2A

chr1 212799039 212799039 rs74138590 IMR90 Roadmapepigenomics_Histone_narrow chr1 212798910 212800527 H3K27me3

chr1 212799039 212799039 rs74138590 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212798696 212799466 H3K27me3

chr1 212799163 212799163 rs74138591 IMR90 Roadmapepigenomics_Histone_narrow chr1 212798910 212800527 H3K27me3

chr1 212799163 212799163 rs74138591 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212798696 212799466 H3K27me3

chr2 31118932 31118934 rs74423934 Fetal_Lung Roadmapepigenomics_Histone_narrow chr2 31118048 31119373 H3K27me3

chr1 212795196 212795196 rs75465959 CD34+ Misc_ChIP chr1 212794103 212795547 RUNX1

chr1 212795196 212795196 rs75465959 cd34_nont8_21 ReMap_ChIP chr1 212794861 212795311 RUNX1

chr1 212795196 212795196 rs75465959 skno1_leukemic ReMap_ChIP chr1 212794971 212795282 RUNX1

chr1 212795196 212795196 rs75465959 IMR90 TxnFactorChIPV3 chr1 212795093 212795377 MAFK

chr1 212795196 212795196 rs75465959 A549 TxnFactorChIPV3 chr1 212794247 212796320 POLR2A

chr1 212795196 212795196 rs75465959 IMR90 TxnFactorChIPV3 chr1 212794247 212796320 POLR2A

chr12 277708 277708 rs75748509 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr12 277522 277763 H3K27me3

chr2 75478007 75478007 rs7583283 Lung Roadmapepigenomics_Histone_narrow chr2 75477998 75478163 H3K9me3

chr2 75473916 75473916 rs7588010 IMR90 Cistrome_ChIP chr2 75473670 75474232 SPI1

chr2 75473916 75473916 rs7588010 NHLF_Lung_Fibroblasts Roadmapepigenomics_ActiveChromatin chr2 75473200 75474400 7_Enh

chr2 75473916 75473916 rs7588010 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr2 75473871 75474426 H2A.Z

chr2 75473916 75473916 rs7588010 IMR90 Roadmapepigenomics_Histone_narrow chr2 75473527 75473955 H2BK120ac

chr2 75473916 75473916 rs7588010 IMR90 Roadmapepigenomics_Histone_narrow chr2 75473536 75473936 H2BK12ac

chr2 75473916 75473916 rs7588010 IMR90 Roadmapepigenomics_Histone_narrow chr2 75473537 75473956 H2BK20ac

chr2 75473916 75473916 rs7588010 IMR90 Roadmapepigenomics_Histone_narrow chr2 75473525 75474691 H2BK5ac

chr2 75473916 75473916 rs7588010 IMR90 Roadmapepigenomics_Histone_narrow chr2 75473533 75473956 H3K18ac

chr2 75473916 75473916 rs7588010 IMR90 Roadmapepigenomics_Histone_narrow chr2 75473526 75473936 H3K27ac

chr2 75473916 75473916 rs7588010 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75473838 75474052 H3K36me3

chr2 75473916 75473916 rs7588010 IMR90 Roadmapepigenomics_Histone_narrow chr2 75473533 75473948 H3K4ac

chr2 75473916 75473916 rs7588010 IMR90 Roadmapepigenomics_Histone_narrow chr2 75473540 75473931 H3K4me2

chr2 75473916 75473916 rs7588010 IMR90 Roadmapepigenomics_Histone_narrow chr2 75473604 75473951 H3K56ac

chr2 75473916 75473916 rs7588010 A549_EtOH_0.02pct_Lung_Carcinoma Roadmapepigenomics_Histone_narrow chr2 75473747 75474168 H3K79me2

chr2 75473916 75473916 rs7588010 IMR90 Roadmapepigenomics_Histone_narrow chr2 75473542 75473942 H4K8ac

chr1 212765432 212765432 rs77911820 NHLF_Lung_Fibroblasts Roadmapepigenomics_Histone_narrow chr1 212765277 212765526 H3K27me3

chr1 212791460 212791460 rs8192659 IMR90 Roadmapepigenomics_Histone_narrow chr1 212791254 212792323 H3K36me3
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Supplemental Figure Legends  

Fig E1. Competitive inhibition experiment showing specificity of non-risk oligonucleotide 
probes for147978008 and 11571537 for EMSA band with A549 nuclear extract. The labeled and 
unlabeled oligonucleotides were co-incubated with the nuclear extract prior to running EMSA. 
The arrow points to a non-specific band that was observed in all the EMSA gels. This band does 
not show inhibition by unlabeled oligonucleotides.  Legend:  Lane 1 - A549 nuclear extract 
+rs11571537 - 50 Femtomole labeled, Lane 2 - A549 nuclear extract +rs rs11571537 - 50 fm 
unlabeled+50 fm labeled (Equimolar), Lane 3 - A549 nuclear extract +rs rs11571537 - 5000 fm 
unlabeled+50 fm labeled (100 Molar excess unlabeled) , Lane 4 - A549 nuclear extract 
+rs11571537 - 10000 fm unlabeled+50 fm labeled (200 Molar excess unlabeled), Lane 5 - A549 
nuclear extract +rs147978008 - 50 Femtomole labeled, Lane 6 - A549 nuclear extract 
+rs147978008 - 50 fm unlabeled+50 fm labeled (Equimolar), Lane 7 - A549 nuclear extract 
+rs147978008 - 5000 fm unlabeled+50 fm labeled (100 Molar excess unlabeled), Lane 8 - A549 
nuclear extract +rs147978008 - 10000 fm unlabeled+50 fm labeled (200 Molar excess unlabeled)  
  
 

 

Fig E2. EMSA gels showing Allele-specific binding of nuclear extract (NE) proteins in 3 
different cell lines for non-risk (NR) and risk (R) alleles of oligonucleotide probes. Lane 1-NR 
oligonucleotide negative control, Lane 2-Risk oligonucleotide negative control, Lane 3-NR 
oligonucleotide with A549 NE, Lane 4-R oligonucleotide with A549 NE, Lane 5- NR 
oligonucleotide with BEAS 2B NE, Lane 6-R oligonucleotide with BEAS 2B NE, Lane 7-NR 
oligonucleotide with IMR-90 NE, Lane 8-R oligonucleotide with IMR-90 NE.  
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