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Abstract

Genome-wide association studies (GWASs) identify single nucleotide polymorphisms (SNPs) that are enriched in individuals
suffering from a given disease. Most disease-associated SNPs fall into non-coding regions, so that it is not straightforward to
infer phenotype or function; moreover, many SNPs are in tight genetic linkage, so that a SNP identified as associated with
a particular disease may not itself be causal, but rather signify the presence of a linked SNP that is functionally relevant to
disease pathogenesis. Here, we present an analysis method that takes advantage of the recent rapid accumulation of
epigenomics data to address these problems for some SNPs. Using asthma as a prototypic example; we show that non-
coding disease-associated SNPs are enriched in genomic regions that function as regulators of transcription, such as
enhancers and promoters. Identifying enhancers based on the presence of the histone modification marks such as
H3K4me1 in different cell types, we show that the location of enhancers is highly cell-type specific. We use these findings to
predict which SNPs are likely to be directly contributing to disease based on their presence in regulatory regions, and in
which cell types their effect is expected to be detectable. Moreover, we can also predict which cell types contribute to
a disease based on overlap of the disease-associated SNPs with the locations of enhancers present in a given cell type.
Finally, we suggest that it will be possible to re-analyze GWAS studies with much higher power by limiting the SNPs
considered to those in coding or regulatory regions of cell types relevant to a given disease.
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Introduction

Asthma is a chronic inflammatory disease, characterized by

reversible airway obstruction and increased bronchial hyperre-

sponsiveness. This complex disorder is influenced by the

interdependencies between various factors - genetic and environ-

mental being the most important ones. The estimate that 35–80%

of the variation in the risk of asthma can be attributed to genetic

variation has spurred a number of genome-wide association

studies (GWASs) of asthma [1–17], making it one of the best

studied diseases to date. Most of these studies involved genotyping

asthmatic vs. non-asthmatic donors using single nucleotide poly-

morphism (SNP) arrays that can detect the presence or absence of

up to a million SNPs [10]. Using information from studies such as

The 1000 genomes [18] and Hap Map projects [19], the presence

of additional SNPs not present on the genotyping arrays can be

extrapolated by imputation [20,21]. GWASs have led to the

discovery of a large set of SNPs that are significantly more frequent

in patients with asthma compared to individuals without asthma or

healthy controls. However, identifying a functional link between

the presence of an asthma-risk SNP and development of disease

has not been straightforward [22], primarily because the majority

of identified SNPs are located in non-coding regions so that there

is no obvious expected phenotype or function, but also because of

the tight genetic linkage of SNPs in a haploblock, only few of

which will have a functional effect.

Recently, there has been a vast acceleration in the identification

of non-coding genomic elements that regulate gene transcription

[23,24]. This has been enabled by the advent of genome-wide

chromatin analysis, such as profiling of the histone mark

H3K4me1 (histone 3 lysine 4, monomethylation). This mark is

found on histones associated with genomic regions accessible to

regulatory DNA-binding proteins (transcription factors), which

thereby function as enhancers of transcription. Enhancers could

also be marked by other protein modifications, e.g. H3K4me2

(histone 3 lysine 4, dimethylation), H3K27ac (histone 3 lysine 27,

acetylation), as well as histone variant H2A.Z [25–27]. In this

study, we focused on the H3K4me1 and H3K27ac marks as more

data were publicly available for these markers.

Notably, the location of enhancers is highly cell-type specific

[28], supporting the notion that different cell types maintain their

specialized functions by selectively activating different regulatory

regions of the genome [29]. Moreover, several recent studies have

shown that disease-associated SNPs are enriched in enhancers

[29–32].
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Based on these considerations, we tested the hypothesis that

SNPs associated with a specific disease are more frequently found

in enhancers specific to cells that are relevant for the disease. Using

asthma as an example, we document a significant enrichment of

asthma-associated SNPs in genomic regions marked by H3K4me1

in CD4+ T cells, which are known to contribute to asthma

pathogenesis. In contrast, cells from brain, breast and skeletal

muscle tissues unrelated to asthma, are depleted of asthma-

associated SNPs in their enhancer regions. Thus, the methodology

we report here can be utilized to make an unbiased prediction of

which cell types contribute to disease pathogenesis, and which

disease-associated SNPs are likely to be functionally important.

Results

The Majority of Asthma-associated SNPs is Located in
Non-coding Regions
We retrieved all known asthma-associated SNPs from the

GWAS integrator database [33], resulting in 131 SNPs (Table S1

in File S1). For all these directly disease-associated SNPs, we also

retrieved SNPs in tight genetic linkage (n = 2510, r2 = 0.8) based

on the most recent release of HaploReg [30] (Table S2 in File S1).

As a background control set, we assembled non-asthma-associated

SNPs from DbSNP135Common dataset of the UCSC Browser

[34,35]. The distribution of the three sets of SNPs in coding

regions (cds), 59-untranslated regions (59-UTRs), 39-UTRs, in-

trons, and intergenic regions is shown in Figure 1. As expected,

asthma-associated SNPs were highly enriched in coding sequences

compared to the background set of SNPs, and a significant but

lower enrichment was found for 39- and 59-UTRs. However, the

largest proportion of asthma-associated SNPs was found in introns

and intergenic regions, i.e. non-coding sequences known to

contain enhancers.

Non-coding SNPs are Significantly Enriched in Enhancers
In an elegant study by the Kellis group [36], genomic regions in

CD4+ T cells were comprehensively classified into different

chromatin states using a Hidden Markov Model. We used these

classifications to examine if any chromatin states were enriched for

asthma-associated SNPs. As shown in Table S3 in File S1, we

found enrichment of disease-associated SNPs in promoter states

(state 1–9, and 11), and in some states associated with transcription

(states 12, 14, 21 and 24) - result already anticipated from Figure 1.

In addition, we have detected an enrichment of asthma SNPs in

many active intergenic states (State 29, 30, 34–36).

In contrast, regions with heterochromatin state and repetitive

elements (states 40–42, and 48) showed high depletion for disease-

associated SNPs, as did some states associated with transcription

(states 15, 17–19, 23 and 28).

Notably, we also found significant enrichment in States 9, and

34, which are associated with promoter and enhancer regions,

suggesting that SNPs present in non-coding regions (enhancers

and promoters) contribute to disease pathogenesis by perturbing

the transcriptional regulation of an associated gene.

The Location of Active Enhancers is Primarily a Function
of Cell Type
Enhancers have previously been reported to be tissue and cell-

type specific [37,38]. To determine if the SNP enrichment in

enhancers that we found for CD4+ T cells (which are known

contributors to asthma) was a cell-type specific effect, we

compared the available data on the distribution of the

H3K4me1 modification for human CD4+ T cells and several

other human tissues/organs using published studies. We obtained

all available H3K4me1 Chromain ImmunoPrecipitation (ChIP)-

Seq data from the epigenome atlas [39,40] limiting our analysis to

data for which both IP and control input samples were available. A

total of 37 samples from 19 distinct cell types and 8 tissues were

retrieved, and putative enhancers in each dataset were identified

by H3K4me1 peak calling (Materials and Methods). As an

example of cell type-specific distribution of H3K4me1, Figure 2

shows the extended Th2 cytokine locus. The well-known locus

control region LCR-O and the hypersensitivity site (HS) V, which

both function as enhancers in CD4+ T cells, are marked in red

boxes [41]. Importantly, there are H3K4me1 peaks at these

regions in six CD4+ T cell types (Figure 2), but no peaks were

found in the kidney, liver or brain cells. This result demonstrates

that our method for calling H3K4me1 peaks accurately identifies

known enhancers.

Next, we compared the enhancers identified in different

datasets by calculating pair-wise Matthews correlation coeffi-

cients (MCC), which quantify the overlap of enhancers on a per

nucleotide basis (see Materials and Methods). Figure 3 depicts

a MCC heatmap for all studied datasets, which fell into 10

distinct clusters using a cutoff for pairwise MCC values above

0.55. Two samples formed isolated clusters, and were consid-

ered outliers (sample 7, Adipose Nuclei, and sample 28, Brain

Figure 1. Distribution of the SNPs in coding, 59-UTR, 39-UTR, introns and intergenic regions. Three sets of SNPs are shown. SNPs
identified as being significantly associated with asthma according to the GWAS Integrator database [33] are shown on the left. The middle shows the
same set of SNPs extended by those that are in tight genetic linkage (r2 = 0.8) according to HaploReg [30]. On the right, the distribution of common
SNPs that are not associated with asthma is shown. The distribution of SNPs into coding, 59-UTR, 39-UTR, introns, and intergenic regions was done
using RefSeq datasets from the UCSC Genome Browser [34,35].
doi:10.1371/journal.pone.0054359.g001
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Germinal). Apart from these exceptions, all datasets from the

same cell types but different laboratories or different donors fell

into the same cluster. For example, all nine datasets of CD4+ T

cell-types were in one cluster, as were all dataset from different

brain regions. This demonstrated that the genomic location of

enhancers marked by H3K4me1 was primarily determined by

cell type, and donor-to-donor variability was not a significant

factor.

Non-coding SNPs Associated with Asthma are Enriched
in CD4+ T Cell Specific Enhancers
To determine if there was differential enrichment of asthma-

associated SNPs in the enhancers of different cell types, we

merged the enhancers identified in each of the eight cell/tissue

type specific clusters displayed in Figure 3 to obtain a single set

of enhancers per cell/tissue type. In each of these eight sets, we

determined how many asthma-associated SNPs were found in

enhancers, and calculated enrichment over the background SNP

distribution. As shown in Table 1, we saw the biggest

enrichment (2.11) of asthma-associated SNPs in CD4+ T cells,

and we also detected some enrichment of asthma SNPs in liver,

adipose nuclei and adipose stem cells. However, for cells from

skeletal muscle, breast myoepithelial or brain, asthma-associated

SNPs were depleted in enhancer regions. This depletion makes

intuitive sense, as these cell types are thought not to be major

contributors to asthma. As a control, we also calculated the

enrichment of asthma SNPs using different background distri-

bution, namely the SNP panels present on the most commonly

used typing arrays (Affymetrix 6.0, Illumina 550, Illumina 650

and Illumina 1MDuo). As was expected, we consistently found

the highest enrichment of asthma SNPs in enhancers of CD4+
T cells, and also determined enrichment in four tissues

considered significant in our original analysis (CD4+ T, liver,

adipose nuclei, and adipose derived mesenchymal stem cells),

while finding lesser enrichment in the remaining tissues (kidney,

brain, skeletal muscle and breast myoepitethelial cells, Table S4

in File S1).

Next, we performed a similar analysis using a second enhancer

marker, H3K27ac (Table 2). H3K27ac is known to distinguish

active enhancers from inactive/poised enhancer elements contain-

ing H3K4me1 alone [38]. Due to the more selective nature of this

marker, we expected to find a higher enrichment of disease

associated SNPs. However, we found that asthma- SNPs

enrichment in CD4+ T cell H3K27ac peaks was essentially the

same as in CD4+ T cell H3K4me1 peaks. (2.12 and 2.11

respectively). Additionally, almost all asthma SNPs that belong to

CD4+ T cell H3K27ac peaks were also located in CD4+ T cell

Figure 2. Asthma-associated SNPs and H3K4me1-enriched regions (enhancers) in the human Th2 cytokine locus of different cells
and tissue types. From top to bottom, using the UCSC genome browser, are displayed: the conserved DNAse hypersensitivity regions identified in
mouse T cells (HS regions), the gene track (genes), all the SNPs not associated with asthma, the SNPs associated with asthma, the species
conservation track, the H3K4me1 ChIP-seq track (green) for the different cell and tissue types (named on the left) underlined by corresponding peak
calling track (black boxes). For the blood CD4+ T cells, peak calling tracks from seven samples/cell-types are displayed. The red boxes show H3K4me1
peaks that are present only in CD4+ T cells (LCRO and HSV).
doi:10.1371/journal.pone.0054359.g002
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H3K4me1 peaks (230 out of 254). Notably, by focusing on

H3K27ac mark we not only fail to obtain higher enrichment of

disease associated SNPs, but we also lose about 40% of possible

functionally important SNPs. Overall, the analysis if H3K27ac

marks supports the findings we had for H3K4me1, and suggests

that an analysis of a single marker H3K4me1 might be sufficient to

obtain all information.

We asked whether the enrichment for asthma-associated

SNPs could be increased by excluding ubiquitous enhancers

found in many cell types/tissues. Figure 4 shows for each tissue

the number of asthma-associated SNPs located in cell type-

specific enhancers (black boxes show asthma-associated SNPs in

which an enhancer is present in that cell type whereas open

boxes show SNPs with no enhancer). Of the 884 SNPs that fell

into enhancers in one or more of the eight tissues, the by far

largest number (443) was found exclusively in a single tissue. A

much smaller number (39) was found in all eight tissues.

Figure 5 shows that the enrichment of asthma-associated SNPs

compared to background SNPs in enhancers of CD4+ T cells

increased moderately when enhancers found in many other cell

types were excluded.

The highest enrichment was determined by considering either

the SNPs unique to CD4+ T cells, or SNPs found in up to two

other cell types. By contrast, enhancers in skeletal muscle cells

were clearly depleted of asthma-associated SNPs, and such

depletion became increasingly pronounced when excluding

enhancers also found in other cell types. A similar, but less

pronounced, trend was found for cells from breast and brain

Figure 3. The location of enhancers is cell-type specific. The plot depicts pairwise comparisons of the location of enhancers in different
datasets using Matthew Correlation Coefficients (MCC). Black indicates a high correlation between enhancers in two cell types. The 37 studied
datasets form distinct clusters that correspond to different cell- or tissue types.
doi:10.1371/journal.pone.0054359.g003

Table 1. Asthma SNPs enrichment in enhancers of different tissues.

Cell type
asthma SNPs (out of
2,510)

non-asthma SNPs (out of 11.3
million) enrichment

p-value for chi-square
test

CD4+ T Cells 430 921,179 2.11 ,0.0001

Liver 282 970,466 1.31 ,0.0001

Adipose Nuclei 376 1,402,437 1.21 ,0.0001

Adipose Stem Cells 378 1,478,423 1.15 0.0028

Kidney 177 755,135 1.06 0.4386

Breast Myoepithelial Cells 182 978,214 0.84 0.0135

Skeletal Muscle 192 1,047,059 0.83 0.0058

Brain 202 1,190,305 0.77 ,0.0001

doi:10.1371/journal.pone.0054359.t001
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tissues (Table S5 in File S1), whose enhancers are depleted of

asthma-associated SNPs and become more depleted when

eliminating enhancers shared with other cell types. For the

remaining cell types (liver and adipose tissues), which showed an

enrichment of asthma SNPs in their enhancers, the enrichment

increased further when considering subsets of enhancers unique

to these cells.

To examine the putative functional mechanism of asthma SNPs

in enhancers, we were interested if might modulate in Transcrip-

tion Factor Binding Sites (TFBSs). Figure 6 shows the distribution

of asthma-associated SNPs in TFBSs determined by ChIP-seq

experiments. Strikingly, asthma-associated SNPs located in en-

hancers overlap with TFBSs four times more often than those not

located in enhancers. This finding supports our hypothesis that

non-coding disease-associated SNPs in enhancers are more likely

to be functional, and may do so by disrupting binding of

transcription factors.

In summary, our analysis demonstrates that focusing on

enhancers present in a few cell types further enriched asthma-

associated SNPs compared to background SNPs. Since by far the

greatest enrichment was observed at enhancers of CD4+ T cells

which are known to contribute to asthma, our approach is capable

of simultaneously prioritizing those SNPs that are more likely to

contribute to a given disease, and identifying the cell types

involved.

Prediction of Putative Functionally Important SNPs
Based on the reasoning that functional disease-associated non-

coding SNPs are likely to dysregulate gene expression by

disrupting function of key cis-regulatory elements (enhancers)

present in cell types that drive disease pathogenesis such as CD4+
T cells, we predict that SNPs present in such cell-type-specific

enhancer regions (marked as red dotted line, Figure 2) are more

likely to be biologically important than SNPs present in common

enhancer regions or in non-enhancer regions. Thus we speculate

that the non-coding SNPs (red boxes) present in the LCR-O and

HS-V enhancers of the Th2 cytokine locus (Figure 2), the 59 end of

the IL18R1 gene in the IL1RL1/IL18R1 locus (Figure 7), and

IKZF3 locus (Figure S1 in File S1) are likely to modulate the

function of the corresponding cell-type-specific enhancers in

CD4+ T cells. Therefore, this enhancer and the risk-SNPs it

bears are likely to the most relevant to asthma pathogenesis and

experimental studies that seek to validate function of disease-

associated SNPs should prioritize these.

Discussion

Unraveling how common genetic variations contribute to

disease development is complicated, as the effect of a genetic

variation may be limited to a certain developmental stage and/or

cell type, and may be dependent on the presence of additional

Table 2. Asthma SNPs enrichment in H3K27Ac of different tissues.

Cell type
asthma SNPs
(out of 2,510)

non-asthma SNPs (out of 11.3
million) enrichment p-value for chi-square test

CD4+ T Cells 254 539,868 2.12 ,0.0001

Adipose Nuclei (1 sample) 155 478,155 1.46 ,0.0001

Skeletal Muscle (1 sample) 128 499,663 1.16 0.0931

Brain (1 sample) 69 519,313 0.6 ,0.0001

doi:10.1371/journal.pone.0054359.t002

Figure 4. Distribution of enhancers in asthma-associated SNPs for different cell types. For each SNP and cell type, a black bar indicates
that an enhancer is overlapping the SNP in that cell type. Cell types are ordered by their enrichment for asthma-associated SNPs in enhancers from
breast tissue with low enrichment at the top to CD4+ T cells with high enrichment at the bottom. SNPs are ordered by how commonly they overlap
with enhancers in different cell types from those with enhancers present in all 8 cell types on the left to with enhancers in just 1 cell type on the right.
Asthma-associated SNPs with no enhancer in any cell type are left out from the graph.
doi:10.1371/journal.pone.0054359.g004
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environmental factors. Our analysis of asthma-associated SNPs

demonstrates how this problem can be tackled by the use of

epigenetic information, which identifies which genomic regions

are active in different cell types.

Previously, Pham and colleagues explored the association

between potential enhancers and disease-associated variants

extracted from a comprehensive GWAS catalogue [42]. Their

primary focus was on promoter-distal regions marked by

H3K4me1 and/or H3K27ac. Specifically, the authors have

validated a novel macrophage-specific enhancer signature encom-

passing ETS, CEBP, bZIP, EGR, E-Box and NFkB motifs by

ChIP-sequencing, which confirmed their associations with epige-

netic changes related to differentiation. Another, recent study by

Maurano et al. [43] examined the distribution of 5,654 noncoding

significant associations (5,134 SNPs) for 207 diseases and 447

quantitative traits. By combining with the deep genome-scale

maps of regulatory DNA marked by DNase I hypersensitive sites

(DHSs), their study has revealed a collective 40% enrichment of

GWAS SNPs in DHSs. For externally replicated non-coding

SNPs, 69.8% reside within a DHS. Of GWAS SNPs in DHSs,

93.2% (2,874) overlap a transcription factor recognition site.

Common variants associated with specific diseases or trait classes

were systematically enriched in the recognition sequences of

transcription factors governing physiological processes relevant to

the same classes. Our studies are in agreement with these findings,

and suggest that the combined analysis of GWAS and epigenetic

information predicts which SNPs are more likely to be functionally

contributing to disease and in which cell types these effects will be

Figure 5. Distribution of enhancers in asthma-associated SNPs for different cell types. Plotted is the enrichment of asthma-associated
SNPs compared to background SNPs in genomic regions in which there are CD4+ T enhancers, and anywhere from –0 to 7 additional cell types that
also have a peak in that region.
doi:10.1371/journal.pone.0054359.g005

Figure 6. Distribution of the asthma-associated SNPs in TFBSs. Two sets of asthma-associated SNPs are shown. Asthma-associated SNPs that
belong to any of H3K4me1 peaks called in this study are shown on the left. On the right, the distribution of asthma-associated SNPs that are located
in any of H3K4me1 peaks. The distribution of SNPs into overlapping and non-overlapping TFBSs was done using TFBSs by ChIP-seq dataset from the
ENCODE (Release 2) [55]. The TFBSs ChIP-seq data were obtained from UCSC Genome Browser [34,35].
doi:10.1371/journal.pone.0054359.g006
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noticeable. With the rapidly increasing amount of epigenetic data

for different human tissues in different developmental stages, such

analysis will become increasingly powerful.

Significant progress has been made with respect to the

ENCyclopedia Of DNA Elements (ENCODE) project after our

initial results were submitted for publication [44–45]. Multiple

types of ENCODE data can now be linked with disease-associated

SNPs, that could help pinpointing regulatory regions with

significant enrichment for functional SNPs [46]. Researchers have

employed ENCODE epigenetic data as a guide to unveil

regulatory regions in which genetic variants could affect a given

complex trait. For instance, Farrell et al. [47] applied ENCODE

data to uncover the function of a DNA fragment encompassing a 3-

bp deletion polymorphism, which is shown to have enhancer-like

activity. The 3-bp deletion polymorphism could possibly represent

the most significant functional motif accounting for HBS1L-MYB

intergenic polymorphism associated with the trait of interest, fetal

hemoglobin.

Our present analysis is meant more as a proof of concept than

an optimized, definitive study; there are multiple ways in which it

can be significantly improved. First, the amount of published

asthma-associated SNPs is continuously increasing, with a gain of

65% from January to October 2012, and additional SNPs will

continue to be discovered. Moreover, rather than relying on SNPs

that reach statistical significance in whole genome studies, our

approach would be even more powerful when GWAS data is re-

analyzed from scratch, limiting the SNPs considered to those in

active genomic regions of the cells of interest.

Second, the peak-calling algorithm used (MACS) is not optimal

for identifying histone modifications, but was designed for

identifying much better-defined transcription factor binding sites.

Preliminary analysis showed that we obtained a higher enrichment

with other algorithms, such as SICER [48] and ZINBA [49].

Moreover, rather than calling peaks, it may be preferable to

identify enhancers based on the profiles of H3K4me1 enrichment

together with other chromatin marks as implemented in

ChromaSig [50]. The more sophisticated analysis of active

genomic regions by the Kellis group, which combined multiple

chromatin markers in CD4+ T cells, gave a higher enrichment of

disease associated SNPs than our approach of relying solely on

H3K4me1 peaks to identify enhancers. We assume that this is

both because other cis-regulatory elements such as suppressors or

isolators may well have similar importance to enhancers, and

because even for enhancers, H3K4me1 in combination with other

markers may provide a more accurate identification. We expect

classifications such as those by the Kellis group to become

available for multiple cell types in the near future. Also, the

chromatin state classifications could be further tailored to our type

of analysis by focusing on those states that show the highest

correlation with disease-associated SNPs, and identifying the

optimal set of chromatin marks that identifies these regions.

Finally, we want to reiterate that asthma-associated SNPs are

significantly enriched not only in enhancers and promoters, but

also in coding and untranslated regions. The transcription of these

regions could further depend on both genetic and epigenetic

factors.

Figure 7. Asthma-associated SNPs and H3K4me1 (enhancer) enriched regions in the human IL-33R locus of different cell/tissue
types. From top to bottom, using the UCSC genome browser, are displayed: the gene track (genes), all the SNPs not associated with asthma, the
SNPs associated with asthma (red are GWAS-identified SNPs, blue are SNPs in linkage disequilibrium), H3K4me1 ChIP-seq track (green) for different
cell/tissue types (named on the left) underlined by the corresponding peak-calling track (black boxes). For the blood CD4+ T cells, peak calling tracks
from seven samples/cell-types are displayed. The red box shows an H3K4me1 peak that is present only in CD4+ T cells.
doi:10.1371/journal.pone.0054359.g007
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In conclusion, we have demonstrated a novel approach to

GWAS data analysis that integrates epigenomic information to

identify SNPs and cell types contributing to disease. We expect our

approach to be broadly applicable, and to further enhance the

value of the accumulating information from GWAS of disease.

Future work needs to experimentally confirm the functional role of

the identified SNPs.

Materials and Methods

SNP Datasets
To create a collection of asthma related SNPs, we had all

asthma-associated variants (SNPs) downloaded from GWAS

Integrator [33] in October 2012. To ensure the completeness of

this collection, we then calculated the linked (i.e., in linkage

disequilibrium) SNPs for each asthma-associated SNP using

HaploReg tool with default parameters [30]. The total number

of asthma-associated SNPs in the combined set was 2,510. As

a control dataset, we used a common SNPs 135 (uniquely mapped

variants that appear in at least 1% of the population) dataset, and

subtracted our asthma SNPs collection. Common SNPs 135 were

obtained from UCSC Genome Browser [34]. A total number of

non-asthma SNPs was determined as 11,327,391. For calculating

asthma SNPs enrichment per GWA SNP panel, the SNPs arrays

for Affymetrix 6.0, Illumina 550, Illumina 650 and Illumina

1MDuo were downloaded from UCSC Genome Browser [34].

SNP Enrichment Calculation
To estimate distribution of asthma SNPs in different chromatin

states we used chromatin state prediction for CD4+ T-cells by

Ernst and Kellis [36]. The predictions were done for hg18 genome

assembly. To convert coordinates of our asthma and non-asthma

SNPs from hg19 to hg18 assembly we used the lift genome

annotations tools from the UCSC genome browser [http://

genome.ucsc.edu/cgi-bin/hgLiftOver]. Some non-asthma SNPs

where un-mappable by this tool, and discarded from that

calculation. For a given chromatin state, we determined the

fraction of asthma-associated SNPs located in the corresponding

genomic region, and compared it to the fraction of background

SNPs to calculate enrichments. Significance was assessed using the

chi-square test.

Identification of H3K4me1 and H3K27Ac Peaks
(enhancers)
ChIP-seq H3K4me1 data together with the input data for 37

datasets were obtained from Human Epigenome Atlas, release 5.

[http://www.genboree.org/epigenomeatlas/

edaccGridViewerPublic.rhtml].

The samples analyzed came from the following cell types. CD4+
T cells: three samples of CD4+ memory T cells, two samples of

CD4+ naive T cells, one sample of CD4+ CD25- IL17- T cells,

CD4+ CD25- T cells, CD4+ CD25- IL17+ Th17 cells, CD4+
CD25+ CD127- Treg cells; brain: brain germinal cells, brain mid

frontal and inferior temporal lobe, two samples of brain

hippocampus middle, two samples of brain anterior caudate, two

samples of brain substantia nigra and brain cingulate gyrus; three

samples of adipose derived mesenchymal (ADM) stem cells; three

samples of liver cells; two samples of kidney cells; five samples of

adipose nuclei; two samples of breast myoepithelial cells and three

samples of skeletal muscle cells. Total number of all analyzed

samples is equal to 37; the number of analyzed cell types is equal

to 19 because for some cell types data for more than one donor

was available. These 19 cell types belonged to eight different

tissues.

For each sample we calculated H3K4me1 enriched regions by

enrichment of treatment reads under a local background model

estimated from control reads by employing the statistical software

MACS (v.1.4.1, default parameter settings) [51]. Enriched regions

with a p-value #1e-5 were defined as enhancers.

All available ChIP-seq H3K27ac data for the samples that

contained H3K4me1 datasets were obtained from Human

Epigenome Atlas, release 5. Thus, we have analyzed H3K27ac

marks for the same CD4+ T cells (9 samples), one sample of brain

anterior caudate, one sample of adipose nuclei and one sample of

skeletal muscle cells. The twelve cell types mentioned above

belong to four different tissues and for each sample we have

calculated H3K27ac peaks using exactly the same parameters as

we used for H3K4me1 peak calling.

Comparing H3K4me1 Enhancers between Datasets
In order to compare the enhancers in different datasets we

calculated pair-wise Matthews correlation coefficients (MCC),

which quantify the overlap of enhancers on a per nucleotide basis.

For each pair of samples (datasets) the MCC was calculated using

the following formula:

MCC~
TP|TN{FP|FN

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
TPzFPð Þ| TPzFNð Þ| TNzFPð Þ| TNzFNð Þ

p

where true positive (TP) was a number of nucleotides present in

common enhancers, false positive (FP) and false negative (FN)

number of nucleotides in enhancers present in one dataset but not

in the other and vice versa, and, finally true negative (TN) was the

number of nucleotides in the genome that were not called as

enhancers in either dataset. To calculate overlapping and

intersecting genome coordinates, we utilized the BEDTools

utilities package [52]. The MCC-heatmap was generated by

Cluster 3.0 [53] and visualized by TreeView [54].

Transcription Factor Binding Sites Dataset
To calculate distribution of asthma SNPs within and without

Transcription Factor Binding Sites (TFBSs) we have used TFBSs

by ChIP-seq data from the ENCODE (Release 2) [55]. The

TFBSs ChIP-seq data were obtained from UCSC Genome

Browser [34].

Supporting Information

Figure S1 in File S1 Asthma-associated SNPs and
H3K4me1 (enhancer) enriched regions in the human
IKZF3 locus of different cell/tissue types. From top to

bottom, using the UCSC genome browser, are displayed: the gene

track (genes), all the SNPs not associated with asthma, the SNPs

associated with asthma (red are GWAS-identified SNPs, blue are

SNPs in linkage disequilibrium), H3K4me1 ChIP-seq track (green)

for different cell/tissue types (named on the left) underlined by the

corresponding peak-calling track (black boxes). For the blood

CD4+ T cells, peak calling tracks from seven samples/cell-types

are displayed. The red box shows an H3K4me1 peak that is

present only in CD4+ T cells.

(PDF)
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Table S1: Known asthma-associated SNPs from the GWAS integrator database in coordinates
of the human genome hg19.
chr1 57126918 57126919 rs2746347
chr1 91288129 91288130 rs3843306
chr1 100335976 100335977 rs17121403
chr1 152492558 152492559 rs4845783
chr1 154426263 154426264 rs4129267
chr1 158932554 158932555 rs1101999
chr1 159174682 159174683 rs2814778
chr1 159175353 159175354 rs12075
chr1 159272059 159272060 rs2251746
chr1 159326879 159326880 rs4656784
chr1 159710516 159710517 rs11265263
chr1 197325907 197325908 rs2786098
chr1 203155881 203155882 rs4950928
chr1 205678125 205678126 rs16856186
chr1 244511175 244511176 rs4658627
chr10 8972017 8972018 rs10508372
chr10 28617634 28617635 rs1148186
chr10 53493472 53493473 rs7922491
chr10 56391302 56391303 rs1937395
chr10 68088507 68088508 rs10762058
chr10 73527046 73527047 rs1867982
chr10 95348181 95348182 rs10882272
chr10 122720973 122720974 rs4752485
chr11 76270682 76270683 rs7130588
chr11 93166730 93166731 rs2658782
chr11 114231254 114231255 rs11214966
chr11 127761665 127761666 rs7927044
chr12 56364320 56364321 rs2069408
chr12 56412486 56412487 rs1701704
chr12 57489708 57489709 rs1059513
chr12 62610859 62610860 rs11615916
chr12 111884607 111884608 rs3184504
chr13 27415672 27415673 rs9319321
chr13 36351765 36351766 rs7328278
chr13 51094113 51094114 rs9316500
chr13 63638328 63638329 rs3119939
chr13 66356340 66356341 rs17077331
chr14 64275811 64275812 rs7144584
chr14 85654018 85654019 rs12436689
chr15 51969667 51969668 rs17525472
chr15 61069987 61069988 rs11071559
chr15 61164198 61164199 rs1902618
chr15 67446784 67446785 rs744910
chr16 27374399 27374400 rs1801275
chr17 13559079 13559080 rs10521233



chr17 38062195 38062196 rs2305480
chr17 38064404 38064405 rs11078927
chr17 38069948 38069949 rs7216389
chr17 38089343 38089344 rs4794820
chr17 38095173 38095174 rs6503525
chr17 38121992 38121993 rs3894194
chr17 38128647 38128648 rs3859192
chr17 70363394 70363395 rs12941150
chr18 29187278 29187279 rs1667255
chr19 53682041 53682042 rs16984547
chr2 4318975 4318976 rs11686135
chr2 8434184 8434185 rs3102947
chr2 42276920 42276921 rs4952590
chr2 46332168 46332169 rs12712969
chr2 81856525 81856526 rs12615721
chr2 102953616 102953617 rs3771180
chr2 102957715 102957716 rs1420101
chr2 102971199 102971200 rs9807989
chr2 102986221 102986222 rs3771166
chr2 201150039 201150040 rs295137
chr2 207840331 207840332 rs4675644
chr2 213824044 213824045 rs12619285
chr2 234814058 234814059 rs10187654
chr20 3827308 3827309 rs4815617
chr20 19363978 19363979 rs2424234
chr20 56663273 56663274 rs6070346
chr21 44156768 44156769 rs9979235
chr21 48019867 48019868 rs881827
chr22 37534033 37534034 rs2284033
chr3 3614886 3614887 rs9815663
chr3 128260549 128260550 rs4857855
chr3 188442479 188442480 rs9290877
chr4 89421085 89421086 rs10516809
chr4 144003158 144003159 rs7686660
chr4 144357736 144357737 rs3805236
chr5 11111770 11111771 rs6884431
chr5 59369793 59369794 rs1588265
chr5 96101943 96101944 rs27524
chr5 110401871 110401872 rs1837253
chr5 110435489 110435490 rs2416257
chr5 131723287 131723288 rs2073643
chr5 131796921 131796922 rs11745587
chr5 131862976 131862977 rs4143832
chr5 131901224 131901225 rs2244012
chr5 131973176 131973177 rs2040704
chr5 131995842 131995843 rs1295686
chr5 131995963 131995964 rs20541



chr5 140700488 140700489 rs10875595
chr5 141445979 141445980 rs6867913
chr6 29849618 29849619 rs115866039
chr6 29923837 29923838 rs116122394
chr6 31446795 31446796 rs116169603
chr6 32076498 32076499 rs115905621
chr6 32155580 32155581 rs114254831
chr6 32184344 32184345 rs115718626
chr6 32338694 32338695 rs116171877
chr6 32358512 32358513 rs114087888
chr6 32414272 32414273 rs114874012
chr6 32433166 32433167 rs115973608
chr6 32625868 32625869 rs9273349
chr6 32658078 32658079 rs114623601
chr6 32681276 32681277 rs114057339
chr6 32687972 32687973 rs114712179
chr6 32961360 32961361 rs114105355
chr6 33042879 33042880 rs115505532
chr6 166534741 166534742 rs6456042
chr7 54181931 54181932 rs6593122
chr7 93538294 93538295 rs180273
chr7 132189688 132189689 rs10808265
chr8 3594905 3594906 rs2623702
chr8 15532584 15532585 rs4831760
chr8 34524002 34524003 rs6987004
chr8 41615137 41615138 rs7006290
chr8 61876043 61876044 rs10104895
chr8 73236809 73236810 rs7006742
chr8 98166912 98166913 rs1835740
chr8 118025644 118025645 rs3019885
chr9 565916 565917 rs7027930
chr9 6190075 6190076 rs1342326
chr9 6193454 6193455 rs2381416
chr9 17487944 17487945 rs2383024
chr9 20098710 20098711 rs16937883
chr9 32433525 32433526 rs10970976
chr9 82039361 82039362 rs2378383
chr9 113300834 113300835 rs1889321
chr9 122258576 122258577 rs10984561



Table S2: All asthma-associate SNPs in hg19 (Known asthma-associated SNPs from the GWAS-
integrator database together with their linked variations based on the HaploReg)
chr1 100314837 100314838 rs3753486
chr1 100335976 100335977 rs17121403
chr1 100398599 100398600 rs79427272
chr1 100420558 100420559 rs12128514
chr1 100436132 100436133 rs11166383
chr1 100441443 100441444 rs12141518
chr1 100510454 100510455 rs114364523
chr1 100560263 100560264 rs114469102
chr1 100650208 100650209 rs12120438
chr1 101001770 101001771 rs116815706
chr1 101001772 101001773 rs114478109
chr1 101052428 101052429 rs115937853
chr1 152454590 152454591 rs908922
chr1 152455601 152455602 rs1199150
chr1 152455611 152455612 1:150722236
chr1 152456357 152456358 rs4240882
chr1 152457963 152457964 rs11205010
chr1 152459365 152459366 rs11284452
chr1 152460671 152460672 rs574749
chr1 152474865 152474866 rs2181173
chr1 152475232 152475233 rs6669608
chr1 152475898 152475899 rs7535188
chr1 152476742 152476743 rs499913
chr1 152479175 152479176 rs4845779
chr1 152480653 152480654 rs1415432
chr1 152492558 152492559 rs4845783
chr1 152493153 152493154 rs499697
chr1 152496011 152496012 rs1538084
chr1 152528074 152528075 rs4596895
chr1 152529621 152529622 rs6587688
chr1 152532741 152532742 rs10888499
chr1 154395838 154395839 rs6684439
chr1 154407418 154407419 rs7518199
chr1 154411418 154411419 rs4845622
chr1 154414036 154414037 rs4393147
chr1 154414085 154414086 rs4453032
chr1 154414295 154414296 rs6664201
chr1 154415395 154415396 rs4845372
chr1 154415776 154415777 rs4845623
chr1 154416968 154416969 rs12730036
chr1 154417828 154417829 rs4845373
chr1 154418414 154418415 rs11265613
chr1 154418748 154418749 rs4576655
chr1 154418878 154418879 rs4537545
chr1 154420086 154420087 rs61812598



chr1 154420777 154420778 rs7529229
chr1 154426263 154426264 rs4129267
chr1 154426969 154426970 rs2228145
chr1 158932554 158932555 rs1101999
chr1 159174682 159174683 rs2814778
chr1 159175353 159175354 rs12075
chr1 159258544 159258545 rs2427837
chr1 159272059 159272060 rs2251746
chr1 159287342 159287343 rs36080575
chr1 159318725 159318726 1:157585350
chr1 159326879 159326880 rs4656784
chr1 159372814 159372815 rs34448772
chr1 159410974 159410975 rs4656236
chr1 159411491 159411492 rs61821493
chr1 159430326 159430327 rs7540542
chr1 159710516 159710517 rs11265263
chr1 197312161 197312162 rs2821125
chr1 197315401 197315402 rs2786103
chr1 197316238 197316239 rs1337168
chr1 197316434 197316435 rs1337167
chr1 197320785 197320786 rs2786101
chr1 197322519 197322520 rs2786100
chr1 197325907 197325908 rs2786098
chr1 197328593 197328594 rs2821117
chr1 197329040 197329041 rs2821116
chr1 197329534 197329535 rs2786119
chr1 197330184 197330185 rs2821115
chr1 197332156 197332157 rs2786117
chr1 197333778 197333779 rs2786116
chr1 197337829 197337830 rs10801603
chr1 197339478 197339479 rs6664399
chr1 197343949 197343950 rs2821107
chr1 197351038 197351039 rs2476023
chr1 197351553 197351554 rs2821104
chr1 197352968 197352969 rs2759656
chr1 197363307 197363308 rs2759661
chr1 197365148 197365149 rs2494269
chr1 197366142 197366143 rs2476019
chr1 197368230 197368231 rs2821101
chr1 197368839 197368840 rs2759659
chr1 197379841 197379842 rs2821132
chr1 197392066 197392067 rs12134409
chr1 197396107 197396108 rs17554990
chr1 197408659 197408660 rs6685222
chr1 203155881 203155882 rs4950928
chr1 203158228 203158229 rs946262
chr1 203158971 203158972 rs10920579



chr1 203160125 203160126 rs4950929
chr1 203163366 203163367 rs7541061
chr1 203164847 203164848 rs4950882
chr1 203167870 203167871 rs2486065
chr1 203168091 203168092 rs2494277
chr1 203168473 203168474 rs2153101
chr1 205641342 205641343 rs55915134
chr1 205659490 205659491 rs7520276
chr1 205661366 205661367 rs16856160
chr1 205663212 205663213 rs55858232
chr1 205663574 205663575 rs56973466
chr1 205663955 205663956 rs10900521
chr1 205678125 205678126 rs16856186
chr1 205683590 205683591 1:203950214
chr1 205683625 205683626 1:203950249
chr1 205694258 205694259 rs76104815
chr1 205765039 205765040 rs73080391
chr1 244511175 244511176 rs4658627
chr1 57113000 57113001 rs4912407
chr1 57116501 57116502 rs12073253
chr1 57117969 57117970 rs10889004
chr1 57120671 57120672 rs2746355
chr1 57124190 57124191 rs2746352
chr1 57126874 57126875 rs2796529
chr1 57126918 57126919 rs2746347
chr1 57137885 57137886 rs72666493
chr1 57148620 57148621 rs79906664
chr1 91243375 91243376 rs3843305
chr1 91288129 91288130 rs3843306
chr10 122720973 122720974 rs4752485
chr10 28607595 28607596 rs813081
chr10 28612396 28612397 rs915209
chr10 28612847 28612848 rs1249348
chr10 28612859 28612860 rs1249347
chr10 28613511 28613512 rs1273097
chr10 28614383 28614384 rs2447629
chr10 28615572 28615573 rs1148178
chr10 28615607 28615608 rs1148179
chr10 28615755 28615756 rs1148180
chr10 28616050 28616051 rs1148181
chr10 28616310 28616311 rs34142647
chr10 28616418 28616419 rs1148182
chr10 28616786 28616787 rs34841307
chr10 28617227 28617228 rs1148183
chr10 28617418 28617419 rs1148185
chr10 28617634 28617635 rs1148186
chr10 28619333 28619334 rs1148189



chr10 28619409 28619410 rs34009412
chr10 28619486 28619487 rs811496
chr10 53493472 53493473 rs7922491
chr10 56391302 56391303 rs1937395
chr10 68088347 68088348 rs10762057
chr10 68088507 68088508 rs10762058
chr10 68088605 68088606 rs10762059
chr10 73526467 73526468 rs2166632
chr10 73526522 73526523 rs2166633
chr10 73527046 73527047 rs1867982
chr10 73527675 73527676 rs3747865
chr10 73533805 73533806 10:73203812
chr10 73541280 73541281 rs9299507
chr10 73563838 73563839 rs7896487
chr10 8940393 8940394 rs12253380
chr10 8940961 8940962 rs7893722
chr10 8945901 8945902 rs56169495
chr10 8958586 8958587 rs11255975
chr10 8969451 8969452 rs11255979
chr10 8972017 8972018 rs10508372
chr10 8976043 8976044 rs10905488
chr10 95348181 95348182 rs10882272
chr10 95348904 95348905 rs10882273
chr10 95359864 95359865 rs11187547
chr10 95360026 95360027 rs36014035
chr11 114231254 114231255 rs11214966
chr11 127761665 127761666 rs7927044
chr11 76270682 76270683 rs7130588
chr11 76271004 76271005 rs6592645
chr11 76281509 76281510 rs34350457
chr11 76301254 76301255 rs7926914
chr11 76301315 76301316 rs7927894
chr11 76301374 76301375 rs7927997
chr11 93103457 93103458 rs35803070
chr11 93111477 93111478 rs117384439
chr11 93118839 93118840 rs72972357
chr11 93122127 93122128 rs72972364
chr11 93128119 93128120 11:92767768
chr11 93148664 93148665 rs2608214
chr11 93148816 93148817 rs2608215
chr11 93148947 93148948 rs2658778
chr11 93149171 93149172 rs2608216
chr11 93149276 93149277 rs2446061
chr11 93163136 93163137 rs2658779
chr11 93163798 93163799 rs2605582
chr11 93164956 93164957 rs2605583
chr11 93166367 93166368 rs2658781



chr11 93166730 93166731 rs2658782
chr11 93168884 93168885 rs2019814
chr11 93171861 93171862 rs2605585
chr11 93198982 93198983 rs2658791
chr11 93218354 93218355 rs11604909
chr11 93222310 93222311 rs7116173
chr11 93229160 93229161 rs11601056
chr11 93229318 93229319 rs2605611
chr11 93229755 93229756 rs10466368
chr12 111884607 111884608 rs3184504
chr12 111904370 111904371 rs4766578
chr12 111907430 111907431 rs35350651
chr12 111910218 111910219 rs10774625
chr12 111932799 111932800 rs7137828
chr12 56364320 56364321 rs2069408
chr12 56369505 56369506 rs773107
chr12 56369910 56369911 rs773108
chr12 56374694 56374695 rs773109
chr12 56375136 56375137 rs773110
chr12 56375739 56375740 rs773111
chr12 56375880 56375881 rs773112
chr12 56381915 56381916 rs61937249
chr12 56384686 56384687 rs705698
chr12 56390363 56390364 rs772920
chr12 56390635 56390636 rs705702
chr12 56396767 56396768 rs1689510
chr12 56403576 56403577 rs772921
chr12 56407071 56407072 rs2017445
chr12 56412486 56412487 rs1701704
chr12 56416927 56416928 rs2456973
chr12 56422638 56422639 rs34813703
chr12 56435411 56435412 rs705704
chr12 56435503 56435504 rs705705
chr12 56444631 56444632 rs34415530
chr12 57489708 57489709 rs1059513
chr12 57493726 57493727 rs3024971
chr12 62592380 62592381 12:60878648
chr12 62592744 62592745 rs73131836
chr12 62592826 62592827 rs116095803
chr12 62593228 62593229 12:60879496
chr12 62594791 62594792 rs113968422
chr12 62597367 62597368 rs11609226
chr12 62597528 62597529 rs11609261
chr12 62610859 62610860 rs11615916
chr12 62611436 62611437 rs73133481
chr12 62615907 62615908 rs73133484
chr12 62615974 62615975 12:60902242



chr12 62628187 62628188 rs73135204
chr12 62628401 62628402 rs11615656
chr12 62628557 62628558 rs73135207
chr12 62631537 62631538 12:60917805
chr12 62634291 62634292 rs7308137
chr13 27403323 27403324 rs715958
chr13 27407676 27407677 rs9553905
chr13 27408721 27408722 rs9512417
chr13 27409915 27409916 rs1887594
chr13 27410210 27410211 rs9553906
chr13 27413268 27413269 rs4771033
chr13 27413598 27413599 rs4771034
chr13 27415672 27415673 rs9319321
chr13 27416639 27416640 rs9512420
chr13 27416730 27416731 rs1927512
chr13 27418143 27418144 rs9553911
chr13 27424790 27424791 rs6491160
chr13 27429672 27429673 rs9512427
chr13 27431374 27431375 rs9579046
chr13 36346961 36346962 rs17052784
chr13 36351765 36351766 rs7328278
chr13 51094113 51094114 rs9316500
chr13 51096094 51096095 rs963740
chr13 51126876 51126877 rs1239709
chr13 51133420 51133421 rs2182784
chr13 63638328 63638329 rs3119939
chr13 66356340 66356341 rs17077331
chr14 64275811 64275812 rs7144584
chr14 85616187 85616188 rs36080287
chr14 85620569 85620570 rs12436331
chr14 85623794 85623795 rs12887809
chr14 85624298 85624299 rs34501538
chr14 85624960 85624961 rs12897852
chr14 85626251 85626252 rs17258596
chr14 85628103 85628104 rs12895341
chr14 85630535 85630536 rs12896863
chr14 85630624 85630625 rs12897478
chr14 85631469 85631470 rs4243673
chr14 85634200 85634201 rs12879255
chr14 85636109 85636110 rs1449430
chr14 85652906 85652907 rs34394823
chr14 85653458 85653459 rs12432747
chr14 85654018 85654019 rs12436689
chr14 85654117 85654118 rs12433611
chr14 85655134 85655135 rs4904237
chr14 85656587 85656588 rs67029848
chr14 85660069 85660070 rs734966



chr14 85661982 85661983 rs10145806
chr14 85662420 85662421 rs10135529
chr14 85663779 85663780 rs12895597
chr14 85670478 85670479 rs12883566
chr15 51968173 51968174 rs79883421
chr15 51969667 51969668 rs17525472
chr15 61039386 61039387 rs7172011
chr15 61040590 61040591 rs11632684
chr15 61042866 61042867 rs1351544
chr15 61043134 61043135 rs1817479
chr15 61043377 61043378 rs8025324
chr15 61047058 61047059 rs28378989
chr15 61047143 61047144 rs16943064
chr15 61047897 61047898 rs11637301
chr15 61047925 61047926 rs9920577
chr15 61047929 61047930 rs9920560
chr15 61048199 61048200 rs9920592
chr15 61048212 61048213 rs9920593
chr15 61048577 61048578 rs1020730
chr15 61049242 61049243 rs16943070
chr15 61049539 61049540 rs7162065
chr15 61053950 61053951 rs922783
chr15 61057232 61057233 rs2279294
chr15 61057356 61057357 rs2279293
chr15 61059260 61059261 rs8025689
chr15 61064697 61064698 rs12905602
chr15 61065552 61065553 rs11633029
chr15 61065606 61065607 rs11637671
chr15 61066515 61066516 rs11639084
chr15 61068346 61068347 rs10519067
chr15 61068703 61068704 rs10519068
chr15 61068953 61068954 rs11071557
chr15 61069176 61069177 rs34753162
chr15 61069200 61069201 rs34986765
chr15 61069420 61069421 rs11071558
chr15 61069987 61069988 rs11071559
chr15 61164198 61164199 rs1902618
chr15 67444746 67444747 rs10152544
chr15 67446784 67446785 rs744910
chr15 67447451 67447452 rs11634793
chr15 67458804 67458805 rs28360855
chr16 27374399 27374400 rs1801275
chr17 13559079 13559080 rs10521233
chr17 13563978 13563979 rs116990579
chr17 13571310 13571311 rs78368252
chr17 13571733 13571734 rs35997841
chr17 13572267 13572268 rs80315763



chr17 13572286 13572287 rs75891162
chr17 13572300 13572301 rs74940642
chr17 13572347 13572348 rs74663037
chr17 13572382 13572383 rs76792876
chr17 13572392 13572393 rs74384381
chr17 13572649 13572650 rs12449742
chr17 13572852 13572853 rs12449826
chr17 13573025 13573026 17:13513751
chr17 13573092 13573093 rs76250121
chr17 13573098 13573099 rs79179188
chr17 13573196 13573197 rs75069967
chr17 13573285 13573286 rs77282936
chr17 13573301 13573302 rs75818603
chr17 13573335 13573336 rs76735017
chr17 13573342 13573343 rs76747346
chr17 13573376 13573377 rs74909171
chr17 13573456 13573457 rs75502935
chr17 13573497 13573498 rs77522183
chr17 13573697 13573698 rs76917449
chr17 13573765 13573766 rs79342138
chr17 13573770 13573771 rs78967636
chr17 13573818 13573819 rs76279757
chr17 13573827 13573828 rs76420032
chr17 13573866 13573867 rs79265937
chr17 13573916 13573917 rs113637957
chr17 13573946 13573947 rs79918438
chr17 13574058 13574059 rs76532593
chr17 13574247 13574248 rs12451000
chr17 13574306 13574307 rs12450984
chr17 13585003 13585004 rs76379726
chr17 13585992 13585993 rs77337784
chr17 13589001 13589002 rs75483073
chr17 13589076 13589077 rs77664830
chr17 13601684 13601685 rs2218343
chr17 13603932 13603933 rs74982790
chr17 37910367 37910368 rs2941522
chr17 37912376 37912377 rs12946510
chr17 37916389 37916390 rs35833706
chr17 37921741 37921742 rs907091
chr17 37922258 37922259 rs907092
chr17 37928058 37928059 rs2952140
chr17 37929815 37929816 rs2313430
chr17 37935898 37935899 rs56915530
chr17 37938046 37938047 rs10445308
chr17 37962986 37962987 rs4795395
chr17 37970148 37970149 rs9909593
chr17 37975213 37975214 17:35228740



chr17 37976468 37976469 rs9303277
chr17 38004928 38004929 rs34233420
chr17 38020057 38020058 rs35564481
chr17 38020418 38020419 rs1453559
chr17 38023744 38023745 rs4795397
chr17 38024625 38024626 rs11557466
chr17 38025207 38025208 rs11078925
chr17 38026285 38026286 rs11650661
chr17 38027399 38027400 rs12709365
chr17 38027582 38027583 rs13380815
chr17 38028633 38028634 rs11557467
chr17 38029119 38029120 rs12936231
chr17 38030204 38030205 rs11870965
chr17 38031673 38031674 rs10852935
chr17 38031713 38031714 rs10852936
chr17 38031801 38031802 rs9891174
chr17 38031864 38031865 rs36095411
chr17 38032187 38032188 rs12939457
chr17 38032199 38032200 17:35285726
chr17 38032459 38032460 rs34189114
chr17 38032679 38032680 rs35736272
chr17 38033276 38033277 rs57151617
chr17 38035115 38035116 rs9907088
chr17 38035369 38035370 rs36038753
chr17 38035623 38035624 rs35569035
chr17 38035647 38035648 rs9910826
chr17 38035765 38035766 17:35289292
chr17 38036585 38036586 rs9904624
chr17 38037996 38037997 17:35291523
chr17 38039560 38039561 rs34766440
chr17 38040118 38040119 rs12232497
chr17 38040362 38040363 rs12232498
chr17 38040533 38040534 rs12941333
chr17 38040762 38040763 rs2872507
chr17 38043342 38043343 rs9901146
chr17 38043648 38043649 rs12936409
chr17 38045724 38045725 rs12103884
chr17 38049101 38049102 rs12950209
chr17 38049232 38049233 rs12950743
chr17 38049588 38049589 rs7359623
chr17 38051347 38051348 rs8067378
chr17 38053206 38053207 rs12453507
chr17 38057188 38057189 rs12949100
chr17 38057196 38057197 rs8069176
chr17 38061438 38061439 rs4795399
chr17 38062195 38062196 rs2305480
chr17 38062216 38062217 rs2305479



chr17 38062943 38062944 rs35196450
chr17 38062975 38062976 rs11078926
chr17 38063380 38063381 rs883770
chr17 38063737 38063738 rs62067034
chr17 38063979 38063980 rs36084703
chr17 38064404 38064405 rs11078927
chr17 38064468 38064469 rs11078928
chr17 38066239 38066240 rs2290400
chr17 38066266 38066267 rs1008723
chr17 38066371 38066372 rs56380902
chr17 38067019 38067020 rs4795400
chr17 38068042 38068043 rs869402
chr17 38068513 38068514 rs1011082
chr17 38069075 38069076 rs921650
chr17 38069363 38069364 rs5820308
chr17 38069808 38069809 rs6503524
chr17 38069948 38069949 rs7216389
chr17 38070070 38070071 rs7216558
chr17 38071085 38071086 17:35324612
chr17 38072172 38072173 rs1031458
chr17 38072246 38072247 rs1031460
chr17 38072401 38072402 rs8065777
chr17 38073836 38073837 17:35327363
chr17 38073839 38073840 rs77749396
chr17 38073967 38073968 rs9303279
chr17 38074030 38074031 rs9303280
chr17 38074045 38074046 rs9303281
chr17 38074517 38074518 rs7219923
chr17 38075015 38075016 rs3902920
chr17 38075425 38075426 rs7224129
chr17 38076197 38076198 rs5820310
chr17 38080864 38080865 rs4065275
chr17 38080911 38080912 rs8076131
chr17 38082806 38082807 rs12603332
chr17 38088416 38088417 rs4795405
chr17 38089316 38089317 17:35342843
chr17 38089343 38089344 rs4794820
chr17 38089716 38089717 rs7221814
chr17 38092712 38092713 rs8079416
chr17 38092929 38092930 rs35123741
chr17 38095173 38095174 rs6503525
chr17 38098780 38098781 rs58375553
chr17 38100133 38100134 rs4795406
chr17 38102640 38102641 rs4065986
chr17 38107626 38107627 rs4795408
chr17 38112189 38112190 rs8081462
chr17 38114597 38114598 rs6503526



chr17 38119756 38119757 rs12451084
chr17 38119830 38119831 rs12451100
chr17 38121556 38121557 rs56327227
chr17 38121992 38121993 rs3894194
chr17 38122199 38122200 rs8069202
chr17 38125345 38125346 rs3894193
chr17 38126910 38126911 rs10531136
chr17 38127111 38127112 rs4239225
chr17 38128647 38128648 rs3859192
chr17 38128713 38128714 rs3859191
chr17 38129995 38129996 rs60137005
chr17 38130138 38130139 rs56326707
chr17 38131186 38131187 rs56030650
chr17 38134299 38134300 rs59132767
chr17 38134888 38134889 rs3907022
chr17 70363394 70363395 rs12941150
chr18 29151350 29151351 rs735329
chr18 29154044 29154045 rs1667237
chr18 29155171 29155172 rs4799579
chr18 29155701 29155702 rs17660933
chr18 29155948 29155949 rs11081702
chr18 29156301 29156302 rs2034404
chr18 29156720 29156721 rs1667239
chr18 29156998 29156999 rs1375445
chr18 29157334 29157335 rs1375446
chr18 29157567 29157568 rs2704058
chr18 29159949 29159950 rs6506932
chr18 29160611 29160612 rs7243588
chr18 29160751 29160752 rs1616887
chr18 29160782 29160783 rs11662311
chr18 29161364 29161365 rs2420813
chr18 29161510 29161511 rs4799581
chr18 29167904 29167905 rs1667244
chr18 29169212 29169213 rs34047090
chr18 29169824 29169825 rs3764479
chr18 29172475 29172476 rs723744
chr18 29173679 29173680 rs1080093
chr18 29173794 29173795 rs1080094
chr18 29176459 29176460 rs3764476
chr18 29176872 29176873 rs7235277
chr18 29176970 29176971 rs3794884
chr18 29182351 29182352 rs1791229
chr18 29183586 29183587 rs4799583
chr18 29183811 29183812 rs1473342
chr18 29185267 29185268 rs1791201
chr18 29186127 29186128 rs1667254
chr18 29187165 29187166 rs1611949



chr18 29187278 29187279 rs1667255
chr18 29187572 29187573 rs1791200
chr18 29187740 29187741 rs1791199
chr18 29187888 29187889 rs1791198
chr18 29188780 29188781 rs1667257
chr18 29189217 29189218 rs1667258
chr18 29189246 29189247 rs11664321
chr18 29189456 29189457 rs1791197
chr19 53682041 53682042 rs16984547
chr19 53684221 53684222 rs17272889
chr2 102914213 102914214 rs11690644
chr2 102915965 102915966 rs11406702
chr2 102917238 102917239 rs13418548
chr2 102924614 102924615 rs72823619
chr2 102925434 102925435 rs72823621
chr2 102926361 102926362 rs12470864
chr2 102928616 102928617 rs72823628
chr2 102931533 102931534 rs72823632
chr2 102931611 102931612 rs72823635
chr2 102931762 102931763 2:102298195
chr2 102931825 102931826 rs13020553
chr2 102932511 102932512 rs950881
chr2 102932561 102932562 rs950880
chr2 102934973 102934974 rs10179458
chr2 102936158 102936159 rs72823641
chr2 102937543 102937544 rs10189154
chr2 102937882 102937883 rs10189526
chr2 102939035 102939036 rs13001325
chr2 102939799 102939800 2:102306232
chr2 102949160 102949161 rs12479210
chr2 102950821 102950822 rs13019081
chr2 102953616 102953617 rs3771180
chr2 102954212 102954213 rs72823646
chr2 102954652 102954653 rs13431828
chr2 102955055 102955056 rs13408569
chr2 102955081 102955082 rs13408661
chr2 102957347 102957348 rs10173081
chr2 102957715 102957716 rs1420101
chr2 102960209 102960210 rs3771175
chr2 102966548 102966549 rs10197862
chr2 102967235 102967236 rs13424006
chr2 102967412 102967413 rs6751967
chr2 102967429 102967430 rs6751977
chr2 102967430 102967431 rs6704565
chr2 102967586 102967587 rs6749114
chr2 102967856 102967857 rs6734742
chr2 102967857 102967858 rs6752482



chr2 102967927 102967928 rs4988955
chr2 102968006 102968007 rs4988956
chr2 102968074 102968075 rs4988957
chr2 102968210 102968211 rs10192036
chr2 102968211 102968212 rs10204137
chr2 102968284 102968285 rs4988958
chr2 102968355 102968356 rs10192157
chr2 102968361 102968362 rs10206753
chr2 102968701 102968702 2:102335134
chr2 102968715 102968716 rs72823661
chr2 102968737 102968738 rs72823663
chr2 102968750 102968751 rs67088699
chr2 102968825 102968826 rs5010059
chr2 102969646 102969647 rs13431673
chr2 102969912 102969913 rs11688559
chr2 102969948 102969949 rs11688568
chr2 102969970 102969971 rs11688573
chr2 102969983 102969984 rs11689730
chr2 102970104 102970105 rs11695627
chr2 102970242 102970243 rs7558339
chr2 102970288 102970289 rs7608638
chr2 102970531 102970532 rs34951139
chr2 102970707 102970708 rs34169641
chr2 102970749 102970750 rs4485584
chr2 102970758 102970759 rs4485585
chr2 102971199 102971200 rs9807989
chr2 102971305 102971306 rs9808453
chr2 102971480 102971481 rs4851565
chr2 102971663 102971664 rs9807962
chr2 102972798 102972799 rs4851566
chr2 102974327 102974328 rs56179005
chr2 102974370 102974371 rs7603730
chr2 102974763 102974764 rs10170583
chr2 102975049 102975050 rs10173193
chr2 102976171 102976172 rs10176664
chr2 102977195 102977196 rs6543123
chr2 102977510 102977511 rs11123925
chr2 102977729 102977730 rs10204837
chr2 102978458 102978459 rs3755276
chr2 102979623 102979624 rs9308857
chr2 102980542 102980543 rs1420099
chr2 102981305 102981306 rs10182710
chr2 102982093 102982094 rs13392100
chr2 102984623 102984624 rs1362348
chr2 102986221 102986222 rs3771166
chr2 102986374 102986375 rs1974675
chr2 102987458 102987459 rs6543124



chr2 102990647 102990648 rs17027029
chr2 102997050 102997051 rs72823677
chr2 201110222 201110223 rs295134
chr2 201117943 201117944 rs295119
chr2 201131123 201131124 rs842830
chr2 201131227 201131228 rs4233996
chr2 201136142 201136143 rs4673855
chr2 201139960 201139961 rs4145969
chr2 201141001 201141002 rs295136
chr2 201150039 201150040 rs295137
chr2 201158410 201158411 rs1436164
chr2 201159987 201159988 rs295139
chr2 201163555 201163556 rs295141
chr2 201175243 201175244 rs295149
chr2 201176943 201176944 rs296818
chr2 201184347 201184348 rs34693942
chr2 201184712 201184713 rs159321
chr2 201187774 201187775 rs159320
chr2 201190649 201190650 rs5837730
chr2 201194278 201194279 rs3739119
chr2 201195402 201195403 rs3769471
chr2 201195601 201195602 rs295114
chr2 207840331 207840332 rs4675644
chr2 213817218 213817219 rs2170572
chr2 213818577 213818578 rs7560454
chr2 213824044 213824045 rs12619285
chr2 213826150 213826151 rs10189498
chr2 213827185 213827186 rs6723724
chr2 213830186 213830187 rs6750754
chr2 213830830 213830831 rs55816694
chr2 234814058 234814059 rs10187654
chr2 234815004 234815005 rs4663983
chr2 234820577 234820578 rs6724624
chr2 234821444 234821445 rs11892538
chr2 234821529 234821530 rs11563063
chr2 234823057 234823058 rs6738979
chr2 234824730 234824731 rs1965629
chr2 234825092 234825093 rs10166942
chr2 234825368 234825369 rs2362290
chr2 234825883 234825884 rs1003540
chr2 234826468 234826469 rs11318897
chr2 234826647 234826648 rs10170399
chr2 42217917 42217918 rs1079386
chr2 42218333 42218334 rs1078025
chr2 42219598 42219599 rs12478300
chr2 42225088 42225089 rs4952562
chr2 42227951 42227952 rs1550430



chr2 42230457 42230458 rs12472434
chr2 42230710 42230711 rs58379580
chr2 42230815 42230816 rs58541628
chr2 42232493 42232494 rs12470984
chr2 42232511 42232512 rs12474678
chr2 42233857 42233858 rs75186502
chr2 42235294 42235295 rs74261249
chr2 42235709 42235710 rs79431280
chr2 42236254 42236255 2:42089759
chr2 42236521 42236522 rs4952393
chr2 42238368 42238369 rs12467432
chr2 42243894 42243895 rs4952565
chr2 42247151 42247152 rs75660123
chr2 42249525 42249526 rs9967887
chr2 42252269 42252270 rs76755639
chr2 42252702 42252703 rs971913
chr2 42252875 42252876 rs971914
chr2 42252937 42252938 rs971915
chr2 42253457 42253458 rs4952566
chr2 42254817 42254818 rs4952396
chr2 42258770 42258771 rs72613883
chr2 42259455 42259456 rs12479347
chr2 42259705 42259706 rs12479389
chr2 42259706 42259707 rs61473148
chr2 42260148 42260149 rs12464301
chr2 42260442 42260443 rs12464469
chr2 42260478 42260479 rs12472427
chr2 42260494 42260495 rs12472429
chr2 42261003 42261004 rs4952568
chr2 42261599 42261600 rs6758105
chr2 42261870 42261871 rs12473667
chr2 42262063 42262064 rs10183814
chr2 42262131 42262132 rs10173801
chr2 42263156 42263157 rs11419034
chr2 42263168 42263169 rs4952569
chr2 42263258 42263259 rs4952570
chr2 42263391 42263392 rs4952572
chr2 42263821 42263822 rs4952574
chr2 42264300 42264301 rs13431578
chr2 42264740 42264741 rs4952579
chr2 42264868 42264869 rs72613884
chr2 42265010 42265011 rs72613885
chr2 42265072 42265073 rs13409333
chr2 42265161 42265162 rs13397360
chr2 42265287 42265288 rs13384309
chr2 42265311 42265312 2:42118816
chr2 42265407 42265408 rs13384438



chr2 42265448 42265449 rs13384444
chr2 42265701 42265702 rs13409978
chr2 42265845 42265846 rs4468862
chr2 42266512 42266513 rs4952397
chr2 42266739 42266740 rs4952580
chr2 42267689 42267690 rs72613886
chr2 42267913 42267914 rs72613887
chr2 42267940 42267941 rs72613888
chr2 42267961 42267962 rs72613889
chr2 42268443 42268444 rs4952581
chr2 42268671 42268672 rs4952582
chr2 42268687 42268688 rs4952583
chr2 42268974 42268975 rs12475676
chr2 42269244 42269245 rs12472780
chr2 42269286 42269287 rs4952584
chr2 42269635 42269636 rs4952585
chr2 42269751 42269752 rs4952586
chr2 42270130 42270131 rs4952587
chr2 42270758 42270759 rs79551951
chr2 42271260 42271261 rs12328618
chr2 42271282 42271283 rs114006940
chr2 42271349 42271350 rs10692380
chr2 42271822 42271823 rs4952588
chr2 42272388 42272389 rs735868
chr2 42272661 42272662 rs746580
chr2 42272983 42272984 rs729559
chr2 42273090 42273091 rs729558
chr2 42273549 42273550 rs2077169
chr2 42273828 42273829 rs73930806
chr2 42273839 42273840 rs73930807
chr2 42274062 42274063 rs4075500
chr2 42276350 42276351 rs7583016
chr2 42276404 42276405 rs7569033
chr2 42276451 42276452 rs12470582
chr2 42276605 42276606 rs4952589
chr2 42276920 42276921 rs4952590
chr2 42277178 42277179 rs75514524
chr2 42277208 42277209 rs75884992
chr2 42280065 42280066 rs78572108
chr2 42280969 42280970 rs1550431
chr2 42284109 42284110 rs2289410
chr2 42284883 42284884 rs1044305
chr2 42288319 42288320 rs57299708
chr2 42288768 42288769 rs4952398
chr2 42289121 42289122 rs4952400
chr2 4318975 4318976 rs11686135
chr2 46332168 46332169 rs12712969



chr2 81829436 81829437 rs77703195
chr2 81839995 81839996 rs78342615
chr2 81852121 81852122 rs12470138
chr2 81856525 81856526 rs12615721
chr2 81891496 81891497 rs12468720
chr2 81926380 81926381 rs115642676
chr2 81927820 81927821 rs78953938
chr2 81933179 81933180 rs77253430
chr2 81936494 81936495 rs77611158
chr2 81940864 81940865 rs73939365
chr2 81943715 81943716 rs73939366
chr2 81948510 81948511 rs74769250
chr2 81948610 81948611 rs79620111
chr2 81948801 81948802 rs76839791
chr2 81949115 81949116 rs75201676
chr2 81951297 81951298 rs73939371
chr2 81957165 81957166 rs34426147
chr2 8432131 8432132 rs3097276
chr2 8434184 8434185 rs3102947
chr2 8434947 8434948 rs2931130
chr2 8436978 8436979 rs77941772
chr20 19363978 19363979 rs2424234
chr20 3827308 3827309 rs4815617
chr20 56663273 56663274 rs6070346
chr20 56667124 56667125 rs6092606
chr21 44156768 44156769 rs9979235
chr21 47984562 47984563 rs2839329
chr21 47987166 47987167 rs2839337
chr21 47992400 47992401 rs12483634
chr21 48003192 48003193 rs1047221
chr21 48011047 48011048 rs55863940
chr21 48015321 48015322 rs3804040
chr21 48019867 48019868 rs881827
chr21 48027879 48027880 rs12152107
chr21 48030753 48030754 rs11089082
chr22 37531116 37531117 rs2543537
chr22 37531435 37531436 rs228953
chr22 37532664 37532665 rs228954
chr22 37532698 37532699 rs228955
chr22 37533785 37533786 rs228957
chr22 37533794 37533795 rs228958
chr22 37534033 37534034 rs2284033
chr22 37534946 37534947 rs228960
chr22 37535947 37535948 rs228963
chr22 37536325 37536326 22:35866272
chr22 37536721 37536722 rs63431660
chr22 37537057 37537058 rs228965



chr22 37537513 37537514 rs228966
chr3 128204950 128204951 rs2335052
chr3 128205518 128205519 rs4577488
chr3 128209569 128209570 rs7620408
chr3 128212729 128212730 rs4857898
chr3 128212962 128212963 rs13069288
chr3 128213343 128213344 rs75618320
chr3 128213993 128213994 rs35006112
chr3 128214785 128214786 rs56208556
chr3 128217430 128217431 rs13062436
chr3 128221727 128221728 rs60052547
chr3 128223350 128223351 rs13076142
chr3 128224190 128224191 rs35368203
chr3 128225217 128225218 rs11343621
chr3 128226046 128226047 rs35548916
chr3 128227661 128227662 rs4857900
chr3 128229334 128229335 rs1136444
chr3 128232383 128232384 rs13078209
chr3 128232678 128232679 rs4532151
chr3 128249248 128249249 rs9877627
chr3 128251677 128251678 rs4431128
chr3 128257205 128257206 rs75077124
chr3 128257405 128257406 rs34704109
chr3 128259712 128259713 rs56954786
chr3 128259823 128259824 rs59420157
chr3 128260549 128260550 rs4857855
chr3 128265579 128265580 rs68057450
chr3 188414325 188414326 rs6789732
chr3 188439378 188439379 rs55884274
chr3 188439935 188439936 rs9810196
chr3 188440175 188440176 rs9848114
chr3 188440195 188440196 rs62291267
chr3 188441160 188441161 rs9815874
chr3 188441340 188441341 rs17671338
chr3 188442479 188442480 rs9290877
chr3 188444245 188444246 rs56146114
chr3 188444463 188444464 rs62291291
chr3 188445438 188445439 rs17671434
chr3 188445675 188445676 rs9847345
chr3 188445782 188445783 rs7650683
chr3 188445900 188445901 rs7640368
chr3 188446151 188446152 rs7628937
chr3 188446826 188446827 rs62291294
chr3 188447703 188447704 rs9857993
chr3 188448085 188448086 rs9825149
chr3 188448198 188448199 rs9825301
chr3 188448319 188448320 rs9825482



chr3 3613906 3613907 rs13318567
chr3 3613910 3613911 rs13317823
chr3 3614417 3614418 rs4684396
chr3 3614439 3614440 rs11378499
chr3 3614886 3614887 rs9815663
chr3 3615302 3615303 rs9839458
chr3 3615748 3615749 rs7609670
chr4 143925367 143925368 rs12650233
chr4 143926810 143926811 rs10030917
chr4 143927049 143927050 rs12648157
chr4 143929858 143929859 rs11100764
chr4 143933139 143933140 rs955722
chr4 143938708 143938709 rs11728404
chr4 143939255 143939256 rs12505602
chr4 143939307 143939308 rs28817081
chr4 143948323 143948324 rs1510141
chr4 143949706 143949707 rs58945764
chr4 143955159 143955160 rs11100765
chr4 143955507 143955508 rs10022060
chr4 143956889 143956890 rs10015475
chr4 143957312 143957313 rs33956520
chr4 143960558 143960559 rs2322946
chr4 143960937 143960938 rs3967122
chr4 143963009 143963010 rs12508217
chr4 143965144 143965145 rs9991766
chr4 143968193 143968194 rs13126432
chr4 143968815 143968816 rs4690758
chr4 143971068 143971069 4:144190519
chr4 143971530 143971531 rs4234883
chr4 143972744 143972745 rs4690760
chr4 143972992 143972993 rs13151714
chr4 143975295 143975296 rs13139088
chr4 143976124 143976125 rs11736977
chr4 143976570 143976571 rs4690713
chr4 143977787 143977788 rs28623359
chr4 143978186 143978187 rs4077294
chr4 143978864 143978865 rs4076451
chr4 143979638 143979639 rs66633688
chr4 143981239 143981240 rs4234884
chr4 143982470 143982471 rs4690762
chr4 143982957 143982958 rs10004898
chr4 143983303 143983304 rs10015501
chr4 143986548 143986549 rs10017453
chr4 143987253 143987254 rs11732296
chr4 143997557 143997558 rs4485768
chr4 144000286 144000287 rs4367125
chr4 144002950 144002951 rs7681219



chr4 144003158 144003159 rs7686660
chr4 144003484 144003485 rs28431796
chr4 144003699 144003700 rs57778077
chr4 144003850 144003851 rs28660021
chr4 144003993 144003994 rs28496540
chr4 144004623 144004624 rs59799467
chr4 144004654 144004655 rs57921755
chr4 144005883 144005884 rs10581326
chr4 144008387 144008388 rs4690714
chr4 144008629 144008630 rs4690765
chr4 144008848 144008849 rs66750280
chr4 144009002 144009003 rs12507913
chr4 144009143 144009144 rs4323053
chr4 144010485 144010486 4:144229936
chr4 144010907 144010908 rs4407448
chr4 144011189 144011190 rs28660573
chr4 144011472 144011473 rs28644452
chr4 144011892 144011893 rs58401084
chr4 144012289 144012290 rs35342016
chr4 144014292 144014293 rs72615966
chr4 144021165 144021166 rs11731763
chr4 144357736 144357737 rs3805236
chr4 89421085 89421086 rs10516809
chr5 110401871 110401872 rs1837253
chr5 110402854 110402855 rs10061842
chr5 110403345 110403346 rs4304115
chr5 110404184 110404185 rs17551370
chr5 110408178 110408179 rs10062929
chr5 110412584 110412585 rs11466749
chr5 110412893 110412894 rs11466750
chr5 110413730 110413731 rs11466754
chr5 110416222 110416223 rs7713025
chr5 110418086 110418087 rs55887250
chr5 110427751 110427752 rs72776797
chr5 110428743 110428744 rs7729832
chr5 110428780 110428781 rs7712015
chr5 110429954 110429955 rs1370964
chr5 110431550 110431551 rs56167534
chr5 110433390 110433391 rs13357747
chr5 110433788 110433789 rs59663729
chr5 110434260 110434261 rs7705304
chr5 110435489 110435490 rs2416257
chr5 110435660 110435661 rs1379299
chr5 110441560 110441561 rs2034897
chr5 110442136 110442137 rs10056179
chr5 110444908 110444909 rs10039043
chr5 110458811 110458812 rs13359107



chr5 110464392 110464393 rs11948089
chr5 110467085 110467086 rs6869774
chr5 110467236 110467237 rs6870356
chr5 110467917 110467918 rs7731821
chr5 110469625 110469626 rs11957838
chr5 110471634 110471635 rs7714869
chr5 110472603 110472604 rs13360071
chr5 110473053 110473054 rs11241101
chr5 110476399 110476400 rs439057
chr5 110477701 110477702 rs6898145
chr5 110479177 110479178 rs11958561
chr5 11111770 11111771 rs6884431
chr5 131640535 131640536 rs6860806
chr5 131723287 131723288 rs2073643
chr5 131723288 131723289 rs2073644
chr5 131796921 131796922 rs11745587
chr5 131797546 131797547 rs6894249
chr5 131826852 131826853 rs2549008
chr5 131839617 131839618 rs4705952
chr5 131839859 131839860 5:131867759
chr5 131840081 131840082 rs2706389
chr5 131840395 131840396 rs7736328
chr5 131841308 131841309 rs4546372
chr5 131842174 131842175 rs4705953
chr5 131842220 131842221 rs4705863
chr5 131842279 131842280 rs2706390
chr5 131842326 131842327 rs4705864
chr5 131842564 131842565 rs34596919
chr5 131843188 131843189 rs11434946
chr5 131843305 131843306 rs2706391
chr5 131859510 131859511 rs2706394
chr5 131859704 131859705 rs2548989
chr5 131862030 131862031 rs2548991
chr5 131862976 131862977 rs4143832
chr5 131863243 131863244 rs763595
chr5 131866407 131866408 rs72797338
chr5 131867564 131867565 rs72797340
chr5 131867834 131867835 rs17690122
chr5 131881604 131881605 rs2706401
chr5 131885239 131885240 rs12652920
chr5 131885729 131885730 rs34593653
chr5 131887985 131887986 rs1986009
chr5 131890470 131890471 rs2706334
chr5 131895510 131895511 rs10079653
chr5 131895742 131895743 5:131923642
chr5 131895848 131895849 rs2706338
chr5 131897170 131897171 rs61096033



chr5 131900596 131900597 rs62383710
chr5 131900983 131900984 rs34776903
chr5 131901224 131901225 rs2244012
chr5 131901496 131901497 rs2299015
chr5 131903927 131903928 rs2706345
chr5 131904245 131904246 rs2243677
chr5 131905116 131905117 rs2706347
chr5 131905809 131905810 rs2706348
chr5 131906759 131906760 rs2706349
chr5 131907189 131907190 rs56668723
chr5 131908111 131908112 rs58760622
chr5 131909794 131909795 rs62383714
chr5 131911846 131911847 rs2522414
chr5 131912557 131912558 5:131940457
chr5 131913327 131913328 rs2706353
chr5 131915212 131915213 rs17166050
chr5 131915316 131915317 rs2522403
chr5 131916917 131916918 rs2299013
chr5 131917349 131917350 rs2246176
chr5 131918443 131918444 rs2252775
chr5 131918996 131918997 rs35318926
chr5 131921884 131921885 rs60490216
chr5 131925173 131925174 rs56798121
chr5 131925186 131925187 rs2706362
chr5 131928038 131928039 rs10463893
chr5 131929593 131929594 rs2897443
chr5 131932752 131932753 rs17622991
chr5 131932978 131932979 rs62383750
chr5 131933015 131933016 rs2706370
chr5 131933906 131933907 rs10463894
chr5 131935476 131935477 rs2706372
chr5 131937844 131937845 rs2706374
chr5 131939903 131939904 rs12187537
chr5 131943687 131943688 rs11749376
chr5 131944128 131944129 rs2522394
chr5 131945718 131945719 rs10598599
chr5 131945734 131945735 rs115911400
chr5 131945744 131945745 rs59568225
chr5 131948525 131948526 rs2245460
chr5 131948890 131948891 rs10520114
chr5 131951995 131951996 rs2301713
chr5 131952221 131952222 rs6596086
chr5 131952397 131952398 rs6894017
chr5 131953065 131953066 rs2106984
chr5 131953426 131953427 rs7449456
chr5 131955113 131955114 5:131983013
chr5 131961148 131961149 rs6874184



chr5 131961848 131961849 rs62383757
chr5 131961969 131961970 rs62383758
chr5 131962435 131962436 rs58648981
chr5 131965108 131965109 rs3798135
chr5 131965178 131965179 rs3798134
chr5 131965605 131965606 rs56183820
chr5 131968608 131968609 rs6596087
chr5 131969278 131969279 rs10052993
chr5 131969873 131969874 rs6871536
chr5 131971901 131971902 rs12653750
chr5 131972257 131972258 rs2040703
chr5 131973176 131973177 rs2040704
chr5 131973203 131973204 rs11420290
chr5 131973381 131973382 rs6872131
chr5 131973662 131973663 rs2074369
chr5 131974062 131974063 rs7737470
chr5 131974176 131974177 rs11308531
chr5 131977126 131977127 rs2240032
chr5 131980466 131980467 5:132008366
chr5 131982122 131982123 rs62385261
chr5 131982370 131982371 rs62385262
chr5 131982514 131982515 rs60632435
chr5 131983425 131983426 rs7700346
chr5 131984057 131984058 rs2158177
chr5 131985988 131985989 rs34489085
chr5 131986924 131986925 rs72797378
chr5 131988414 131988415 rs6596090
chr5 131988726 131988727 rs116389633
chr5 131990379 131990380 rs59482112
chr5 131991655 131991656 rs67006560
chr5 131991880 131991881 rs115008099
chr5 131992408 131992409 rs1881457
chr5 131995842 131995843 rs1295686
chr5 131995963 131995964 rs20541
chr5 131996444 131996445 rs1295685
chr5 131996499 131996500 rs848
chr5 131996668 131996669 rs847
chr5 140656397 140656398 rs62378923
chr5 140658362 140658363 rs1363450
chr5 140659105 140659106 rs57396973
chr5 140661931 140661932 rs10062604
chr5 140666493 140666494 rs7703869
chr5 140667302 140667303 rs59933130
chr5 140673428 140673429 rs10067231
chr5 140674733 140674734 rs758346
chr5 140676026 140676027 rs4912747
chr5 140678341 140678342 rs56756237



chr5 140700488 140700489 rs10875595
chr5 140719089 140719090 rs6861047
chr5 141445979 141445980 rs6867913
chr5 141453719 141453720 rs4912799
chr5 141457160 141457161 rs12519447
chr5 59318716 59318717 rs13154041
chr5 59320431 59320432 rs13164245
chr5 59323008 59323009 rs12054868
chr5 59324348 59324349 rs12054971
chr5 59326658 59326659 rs7719879
chr5 59326694 59326695 rs35429428
chr5 59326731 59326732 rs13168606
chr5 59326844 59326845 rs13172650
chr5 59326896 59326897 rs13168887
chr5 59328509 59328510 rs35818757
chr5 59328782 59328783 rs4700354
chr5 59328911 59328912 rs2016324
chr5 59330488 59330489 rs7703245
chr5 59332248 59332249 rs4700355
chr5 59340132 59340133 rs13184009
chr5 59345142 59345143 rs4700357
chr5 59350505 59350506 5:59386263
chr5 59352810 59352811 rs1508864
chr5 59354096 59354097 rs1508859
chr5 59354798 59354799 rs3958941
chr5 59356473 59356474 rs7707407
chr5 59359958 59359959 rs7709983
chr5 59362894 59362895 rs34570495
chr5 59363830 59363831 rs7731007
chr5 59364906 59364907 rs12655292
chr5 59365077 59365078 rs61099545
chr5 59365463 59365464 rs4131157
chr5 59365575 59365576 rs3897743
chr5 59367084 59367085 rs35014288
chr5 59368457 59368458 rs10461667
chr5 59369793 59369794 rs1588265
chr5 59369836 59369837 rs1396475
chr5 59369895 59369896 rs1588266
chr5 59371429 59371430 rs1605730
chr5 59372761 59372762 rs11746704
chr5 59378652 59378653 rs13164971
chr5 59382323 59382324 rs2136203
chr5 59383885 59383886 rs2548659
chr5 59386614 59386615 rs1100918
chr5 59387066 59387067 rs1100917
chr5 59394183 59394184 rs2662444
chr5 59394473 59394474 rs2548658



chr5 59423077 59423078 rs4547891
chr5 59428093 59428094 rs4700366
chr5 59430626 59430627 rs2194257
chr5 59432803 59432804 rs6872268
chr5 59432850 59432851 rs6887486
chr5 59433878 59433879 rs7732524
chr5 59433961 59433962 rs7732670
chr5 59434461 59434462 rs13189802
chr5 59434770 59434771 rs7736514
chr5 59435448 59435449 rs6449456
chr5 59435755 59435756 rs6449457
chr5 59439081 59439082 rs1544791
chr5 59439269 59439270 rs1544790
chr5 59439962 59439963 rs11741663
chr5 59440495 59440496 rs1544788
chr5 59441857 59441858 rs2910840
chr5 59445136 59445137 rs983280
chr5 59449647 59449648 rs2910838
chr5 59452140 59452141 rs2962962
chr5 59453929 59453930 rs2910834
chr5 59456977 59456978 rs2962975
chr5 59461359 59461360 rs1155796
chr5 59461744 59461745 rs2910831
chr5 59464225 59464226 rs2962966
chr5 59484010 59484011 rs2962971
chr5 59484154 59484155 rs2962972
chr5 96101943 96101944 rs27524
chr6 166522623 166522624 rs3127399
chr6 166524416 166524417 rs3099301
chr6 166525451 166525452 rs3127401
chr6 166526498 166526499 rs3099300
chr6 166526586 166526587 rs3099299
chr6 166528912 166528913 rs3099291
chr6 166530657 166530658 rs3099293
chr6 166530658 166530659 rs3127408
chr6 166530991 166530992 rs3099294
chr6 166534144 166534145 rs4709098
chr6 166534388 166534389 rs9459577
chr6 166534442 166534443 rs6924688
chr6 166534489 166534490 rs6920259
chr6 166534635 166534636 rs6456040
chr6 166534657 166534658 rs6940243
chr6 166534678 166534679 rs6456041
chr6 166534741 166534742 rs6456042
chr6 166534775 166534776 rs3127411
chr6 166534825 166534826 rs3099355
chr6 166535060 166535061 rs10716083



chr6 166535560 166535561 rs3127412
chr6 166535727 166535728 rs3127413
chr6 166537087 166537088 rs3127415
chr6 166537411 166537412 rs3127416
chr6 166537733 166537734 rs3127417
chr6 166538175 166538176 rs3127418
chr6 166538526 166538527 rs3127419
chr6 166538547 166538548 rs3127420
chr6 166539058 166539059 rs3127421
chr6 166539069 166539070 rs3127422
chr6 166539087 166539088 rs3127423
chr6 166539089 166539090 rs3127424
chr6 166539226 166539227 rs3127425
chr6 166539538 166539539 rs6927190
chr6 166539593 166539594 rs4343903
chr6 166540844 166540845 rs11413190
chr6 166545909 166545910 rs1900056
chr6 166554169 166554170 rs3099283
chr6 166557338 166557339 rs3099312
chr6 166558949 166558950 rs3127440
chr6 166562035 166562036 rs34771894
chr6 166562853 166562854 rs3127441
chr6 166564997 166564998 rs3054602
chr6 166570765 166570766 rs2277093
chr6 166571156 166571157 rs1134482
chr6 166571163 166571164 rs1134481
chr6 166571442 166571443 rs1056053
chr6 166572667 166572668 rs9348088
chr6 166573446 166573447 rs5881682
chr6 166573711 166573712 rs9295324
chr6 29802044 29802045 rs116338089
chr6 29802689 29802690 rs115108229
chr6 29803525 29803526 rs114282187
chr6 29803879 29803880 rs116568952
chr6 29821566 29821567 rs115055527
chr6 29822138 29822139 rs116664601
chr6 29822260 29822261 rs115364468
chr6 29822412 29822413 rs114522021
chr6 29826091 29826092 rs115328583
chr6 29828659 29828660 rs115137923
chr6 29832723 29832724 rs114052534
chr6 29833793 29833794 rs9280733
chr6 29833839 29833840 rs113809917
chr6 29833947 29833948 rs113380139
chr6 29840145 29840146 rs112349270
chr6 29841071 29841072 rs113365328
chr6 29841279 29841280 rs77637668



chr6 29841482 29841483 rs111593934
chr6 29841504 29841505 rs113446398
chr6 29841989 29841990 rs111943678
chr6 29843200 29843201 rs112278277
chr6 29849618 29849619 rs115866039
chr6 29893153 29893154 rs114428925
chr6 29893234 29893235 rs114796902
chr6 29893559 29893560 rs13214629
chr6 29893620 29893621 6:30001600
chr6 29893625 29893626 rs66531824
chr6 29893664 29893665 rs74295240
chr6 29894204 29894205 rs114217175
chr6 29894225 29894226 rs115615093
chr6 29894797 29894798 rs115783196
chr6 29894990 29894991 rs115261202
chr6 29896044 29896045 rs34608439
chr6 29897258 29897259 rs116702232
chr6 29897349 29897350 rs114321819
chr6 29897693 29897694 rs112918977
chr6 29898225 29898226 rs113312673
chr6 29901782 29901783 rs115236513
chr6 29901897 29901898 rs115252489
chr6 29902560 29902561 6:30010540
chr6 29902898 29902899 rs114611139
chr6 29903012 29903013 rs11312290
chr6 29903235 29903236 rs116565759
chr6 29903566 29903567 rs9259941
chr6 29904071 29904072 rs9280777
chr6 29904407 29904408 rs116631958
chr6 29904491 29904492 rs116651088
chr6 29904981 29904982 rs114380903
chr6 29904994 29904995 6:30012974
chr6 29905223 29905224 rs115231443
chr6 29906379 29906380 rs115753731
chr6 29906723 29906724 rs115354476
chr6 29906980 29906981 rs115032222
chr6 29907122 29907123 rs114540059
chr6 29907123 29907124 rs115484382
chr6 29907158 29907159 rs114964435
chr6 29907163 29907164 rs116331140
chr6 29907200 29907201 rs115892753
chr6 29907312 29907313 rs114199769
chr6 29907450 29907451 rs114582662
chr6 29907834 29907835 rs114260450
chr6 29907949 29907950 rs28993375
chr6 29908092 29908093 rs115592570
chr6 29908261 29908262 rs115409988



chr6 29908425 29908426 rs116458960
chr6 29908468 29908469 rs115314570
chr6 29908679 29908680 6:30016659
chr6 29908803 29908804 rs114682236
chr6 29908966 29908967 rs115354281
chr6 29909043 29909044 rs113376279
chr6 29912226 29912227 6:30020206
chr6 29912462 29912463 rs115842886
chr6 29912594 29912595 rs116303213
chr6 29912795 29912796 rs116397005
chr6 29913134 29913135 rs113282585
chr6 29913733 29913734 rs111727146
chr6 29913816 29913817 rs111867011
chr6 29913880 29913881 rs114145535
chr6 29913911 29913912 rs114069419
chr6 29913956 29913957 rs115359981
chr6 29914010 29914011 rs114733699
chr6 29914056 29914057 rs114388415
chr6 29914088 29914089 rs116243106
chr6 29914303 29914304 rs116240636
chr6 29914398 29914399 rs116786525
chr6 29914827 29914828 rs115470853
chr6 29915123 29915124 rs114690614
chr6 29915300 29915301 rs116543076
chr6 29915407 29915408 rs114089535
chr6 29915765 29915766 rs114024477
chr6 29915766 29915767 rs114749382
chr6 29916252 29916253 rs114095198
chr6 29916580 29916581 rs116151314
chr6 29916649 29916650 rs116566795
chr6 29916654 29916655 rs116279737
chr6 29916678 29916679 rs115445265
chr6 29916680 29916681 rs115980669
chr6 29916685 29916686 rs114889691
chr6 29916764 29916765 rs115942957
chr6 29916792 29916793 rs116461625
chr6 29916960 29916961 rs115987335
chr6 29916961 29916962 rs115493195
chr6 29917032 29917033 rs116451912
chr6 29917037 29917038 rs115850022
chr6 29917052 29917053 rs115953911
chr6 29917167 29917168 rs114412775
chr6 29917353 29917354 rs115384149
chr6 29917438 29917439 rs116708572
chr6 29917495 29917496 rs115737516
chr6 29917502 29917503 rs116835556
chr6 29917799 29917800 rs115264569



chr6 29918172 29918173 rs114905347
chr6 29918287 29918288 rs114325395
chr6 29918309 29918310 rs11421756
chr6 29919962 29919963 rs115263584
chr6 29920399 29920400 rs28993377
chr6 29920674 29920675 rs114010247
chr6 29920950 29920951 rs112010014
chr6 29921033 29921034 rs112183834
chr6 29921699 29921700 rs111469983
chr6 29921862 29921863 rs116382090
chr6 29922666 29922667 rs116617884
chr6 29922739 29922740 rs116675020
chr6 29922852 29922853 rs115042454
chr6 29923420 29923421 rs113425675
chr6 29923837 29923838 rs116122394
chr6 29924219 29924220 rs77843518
chr6 29924298 29924299 rs12205428
chr6 29924358 29924359 rs80040890
chr6 29924388 29924389 rs78231014
chr6 29924888 29924889 rs114845586
chr6 29925126 29925127 rs114959952
chr6 29925971 29925972 rs115661310
chr6 29928486 29928487 rs114298152
chr6 29928837 29928838 rs116200374
chr6 29930495 29930496 rs116282775
chr6 29930705 29930706 rs115405688
chr6 29932737 29932738 rs114452872
chr6 29932864 29932865 rs116772333
chr6 29932896 29932897 rs116666232
chr6 29934696 29934697 rs114012451
chr6 29934906 29934907 rs116330973
chr6 29935575 29935576 rs115278958
chr6 29935589 29935590 rs114902855
chr6 29935842 29935843 rs115186206
chr6 29935848 29935849 rs114120798
chr6 29935890 29935891 rs115640415
chr6 29936306 29936307 rs116251048
chr6 29936350 29936351 rs114603405
chr6 29936407 29936408 rs114461435
chr6 29938454 29938455 rs116121824
chr6 29938486 29938487 rs116212902
chr6 29938506 29938507 rs114867716
chr6 29954363 29954364 rs114738670
chr6 29957068 29957069 rs115216911
chr6 29970926 29970927 rs116837657
chr6 29973525 29973526 rs115092131
chr6 29976788 29976789 rs116774439



chr6 29978351 29978352 rs116641868
chr6 29984251 29984252 rs116693421
chr6 29985629 29985630 rs116554894
chr6 29987183 29987184 rs114336030
chr6 29990937 29990938 rs115197355
chr6 30005753 30005754 rs116373137
chr6 30006764 30006765 rs115678795
chr6 30008745 30008746 rs114740580
chr6 30010079 30010080 rs10580504
chr6 30010491 30010492 rs116676427
chr6 30015593 30015594 rs115677230
chr6 30016675 30016676 rs114960138
chr6 30040083 30040084 rs115819718
chr6 30040290 30040291 rs115550514
chr6 30040602 30040603 rs115441264
chr6 30047402 30047403 rs115144807
chr6 31446795 31446796 rs116169603
chr6 31447134 31447135 rs115912299
chr6 31447587 31447588 rs114285281
chr6 31448624 31448625 rs116793141
chr6 31449268 31449269 rs114032620
chr6 31449993 31449994 rs115094172
chr6 31451679 31451680 rs116275086
chr6 31451848 31451849 rs115789403
chr6 31452715 31452716 rs114437271
chr6 31453112 31453113 rs114654571
chr6 31458040 31458041 rs115690672
chr6 31459482 31459483 rs116662362
chr6 32076498 32076499 rs115905621
chr6 32094592 32094593 rs116089240
chr6 32155580 32155581 rs114254831
chr6 32184344 32184345 rs115718626
chr6 32184573 32184574 rs114708290
chr6 32186192 32186193 rs114677078
chr6 32186244 32186245 rs114221506
chr6 32186871 32186872 rs116616321
chr6 32338282 32338283 rs115983894
chr6 32338694 32338695 rs116171877
chr6 32339896 32339897 rs115597234
chr6 32342821 32342822 rs116454000
chr6 32343713 32343714 rs114752560
chr6 32346771 32346772 rs114845955
chr6 32348308 32348309 rs115825744
chr6 32350106 32350107 rs114210228
chr6 32354643 32354644 rs114520020
chr6 32358285 32358286 rs115112751
chr6 32358512 32358513 rs114087888



chr6 32359762 32359763 rs115295735
chr6 32365579 32365580 rs116797542
chr6 32365839 32365840 rs116628567
chr6 32377715 32377716 6:32485694
chr6 32380397 32380398 rs9279640
chr6 32380716 32380717 rs114693266
chr6 32387220 32387221 rs116657475
chr6 32393061 32393062 rs115872036
chr6 32393160 32393161 rs116279025
chr6 32394250 32394251 rs114893192
chr6 32394910 32394911 rs116385426
chr6 32397812 32397813 rs114193276
chr6 32398524 32398525 rs114653252
chr6 32400343 32400344 rs116330858
chr6 32402704 32402705 rs114618774
chr6 32414272 32414273 rs114874012
chr6 32415079 32415080 rs115365372
chr6 32415425 32415426 rs114056809
chr6 32415787 32415788 rs116264113
chr6 32428061 32428062 rs114975350
chr6 32428078 32428079 rs114455794
chr6 32428114 32428115 rs115918645
chr6 32428185 32428186 rs116231999
chr6 32428284 32428285 rs114865495
chr6 32428714 32428715 rs114800139
chr6 32428803 32428804 rs116106354
chr6 32428861 32428862 rs115948541
chr6 32429086 32429087 rs114078245
chr6 32429244 32429245 rs115748304
chr6 32429326 32429327 rs115120946
chr6 32429476 32429477 rs114357498
chr6 32429642 32429643 rs114240154
chr6 32429671 32429672 rs116531958
chr6 32429674 32429675 rs116225404
chr6 32429718 32429719 rs115532780
chr6 32429757 32429758 rs116814466
chr6 32429803 32429804 rs114858310
chr6 32429821 32429822 rs115977628
chr6 32429824 32429825 rs114706637
chr6 32429893 32429894 rs115710432
chr6 32430166 32430167 rs114324670
chr6 32430325 32430326 rs116154425
chr6 32430361 32430362 rs115371644
chr6 32430507 32430508 rs114664081
chr6 32430603 32430604 rs116580588
chr6 32430728 32430729 rs114678126
chr6 32430751 32430752 rs116556248



chr6 32430799 32430800 rs114126185
chr6 32430813 32430814 rs114393349
chr6 32430866 32430867 rs115433728
chr6 32430974 32430975 rs116115875
chr6 32431104 32431105 rs114634027
chr6 32431123 32431124 rs116813153
chr6 32431128 32431129 rs114854965
chr6 32431291 32431292 rs115052056
chr6 32431305 32431306 rs114274063
chr6 32431357 32431358 rs114184424
chr6 32431622 32431623 rs116153127
chr6 32431639 32431640 rs116737393
chr6 32431704 32431705 rs114332144
chr6 32431827 32431828 rs115026185
chr6 32431832 32431833 rs116506231
chr6 32431885 32431886 rs116554358
chr6 32431895 32431896 rs115951072
chr6 32431913 32431914 rs114349922
chr6 32431921 32431922 rs115660922
chr6 32431953 32431954 rs115242711
chr6 32431961 32431962 rs114002140
chr6 32431964 32431965 rs115848988
chr6 32431978 32431979 rs116650916
chr6 32431979 32431980 rs114048983
chr6 32431994 32431995 rs116408942
chr6 32432006 32432007 rs115709913
chr6 32432043 32432044 rs114264405
chr6 32432044 32432045 rs114968252
chr6 32432048 32432049 rs115777539
chr6 32432076 32432077 rs114354639
chr6 32432180 32432181 rs115179728
chr6 32432232 32432233 rs116191381
chr6 32432233 32432234 rs115253977
chr6 32432370 32432371 rs114963240
chr6 32432379 32432380 rs9281834
chr6 32432381 32432382 rs116251982
chr6 32432405 32432406 rs115428496
chr6 32432519 32432520 rs116832041
chr6 32432555 32432556 rs114756817
chr6 32432581 32432582 rs115332348
chr6 32432597 32432598 rs114008741
chr6 32432614 32432615 rs116115602
chr6 32432645 32432646 rs115406947
chr6 32432663 32432664 rs115239114
chr6 32432688 32432689 rs9281835
chr6 32432834 32432835 rs114260710
chr6 32432857 32432858 rs114910984



chr6 32432991 32432992 rs34335527
chr6 32432992 32432993 rs114417017
chr6 32433166 32433167 rs115973608
chr6 32433191 32433192 rs114701036
chr6 32433653 32433654 rs116196327
chr6 32434239 32434240 rs115367740
chr6 32434348 32434349 rs116301112
chr6 32434360 32434361 rs115234248
chr6 32434638 32434639 rs116663036
chr6 32434668 32434669 rs9281837
chr6 32434715 32434716 rs9281838
chr6 32434849 32434850 rs116003090
chr6 32434873 32434874 rs116352802
chr6 32435106 32435107 rs9279691
chr6 32435375 32435376 rs115293958
chr6 32436216 32436217 rs114624083
chr6 32438541 32438542 rs114100277
chr6 32438597 32438598 rs114024839
chr6 32438647 32438648 rs114326983
chr6 32438676 32438677 rs116234214
chr6 32438849 32438850 rs116807284
chr6 32438866 32438867 rs115035228
chr6 32439028 32439029 rs114474838
chr6 32439047 32439048 rs116544855
chr6 32439067 32439068 rs115311837
chr6 32439076 32439077 rs114440274
chr6 32439095 32439096 rs116375348
chr6 32439107 32439108 rs115462856
chr6 32439322 32439323 rs116230731
chr6 32439392 32439393 rs115425034
chr6 32439507 32439508 rs115119110
chr6 32439752 32439753 rs115383757
chr6 32439827 32439828 rs115446493
chr6 32439864 32439865 rs116813852
chr6 32440676 32440677 rs9281842
chr6 32440770 32440771 rs115771918
chr6 32441007 32441008 rs114951502
chr6 32441099 32441100 rs114475122
chr6 32441391 32441392 rs28986194
chr6 32443640 32443641 rs116469172
chr6 32444454 32444455 rs115793823
chr6 32445599 32445600 rs115974809
chr6 32446970 32446971 rs116175877
chr6 32447057 32447058 rs114723578
chr6 32447119 32447120 rs115550413
chr6 32447153 32447154 rs114718696
chr6 32447784 32447785 rs3039403



chr6 32447815 32447816 rs116142178
chr6 32449973 32449974 rs116332467
chr6 32451677 32451678 rs116635588
chr6 32451901 32451902 rs115786583
chr6 32452280 32452281 rs115969637
chr6 32452505 32452506 rs114926876
chr6 32454060 32454061 rs114715869
chr6 32454115 32454116 rs114714269
chr6 32455170 32455171 rs115244821
chr6 32455259 32455260 rs112852408
chr6 32455438 32455439 rs111388755
chr6 32457347 32457348 6:32565326
chr6 32457773 32457774 6:32565752
chr6 32458279 32458280 rs75781111
chr6 32459108 32459109 rs114375160
chr6 32459274 32459275 rs114193508
chr6 32459416 32459417 rs77945341
chr6 32459844 32459845 6:32567823
chr6 32460013 32460014 rs116775838
chr6 32460272 32460273 6:32568251
chr6 32460406 32460407 rs77655711
chr6 32460617 32460618 6:32568596
chr6 32461217 32461218 6:32569196
chr6 32469887 32469888 6:32577866
chr6 32470357 32470358 rs113291983
chr6 32472038 32472039 6:32580017
chr6 32472080 32472081 rs75989399
chr6 32472194 32472195 rs77749841
chr6 32473627 32473628 rs114313885
chr6 32473635 32473636 rs114666889
chr6 32474960 32474961 rs111832132
chr6 32478533 32478534 rs114899036
chr6 32479243 32479244 rs113008589
chr6 32479870 32479871 6:32587849
chr6 32482055 32482056 rs111251172
chr6 32482409 32482410 6:32590388
chr6 32482455 32482456 6:32590434
chr6 32484548 32484549 rs113437968
chr6 32484905 32484906 6:32592884
chr6 32484923 32484924 rs114586378
chr6 32485523 32485524 rs77867566
chr6 32485588 32485589 rs112528767
chr6 32485704 32485705 rs115308342
chr6 32486817 32486818 rs114561288
chr6 32487825 32487826 rs116822900
chr6 32487839 32487840 rs114291341
chr6 32488859 32488860 rs112968327



chr6 32491230 32491231 rs114158220
chr6 32492780 32492781 rs115904597
chr6 32493164 32493165 rs63563560
chr6 32494174 32494175 rs115712333
chr6 32500847 32500848 6:32608826
chr6 32501612 32501613 rs112992227
chr6 32502321 32502322 rs78182729
chr6 32502870 32502871 rs74955625
chr6 32502884 32502885 rs77572094
chr6 32502933 32502934 rs75211336
chr6 32503335 32503336 rs112863512
chr6 32503374 32503375 rs112259157
chr6 32503397 32503398 rs113126384
chr6 32503466 32503467 rs111864865
chr6 32503560 32503561 rs79293578
chr6 32503566 32503567 rs79220160
chr6 32503657 32503658 rs112177836
chr6 32503696 32503697 rs75730517
chr6 32503920 32503921 rs74323244
chr6 32504174 32504175 rs111929170
chr6 32505470 32505471 rs112796795
chr6 32505642 32505643 6:32613621
chr6 32505761 32505762 rs77931438
chr6 32505975 32505976 6:32613954
chr6 32507210 32507211 rs116802768
chr6 32508371 32508372 6:32616350
chr6 32508411 32508412 6:32616390
chr6 32509238 32509239 6:32617217
chr6 32509293 32509294 rs79207037
chr6 32509454 32509455 rs112490248
chr6 32509550 32509551 rs113686014
chr6 32509934 32509935 rs59350153
chr6 32510133 32510134 rs56942249
chr6 32510581 32510582 rs79005639
chr6 32510601 32510602 rs112895453
chr6 32510650 32510651 rs112467274
chr6 32511008 32511009 rs115591310
chr6 32511649 32511650 rs111797109
chr6 32511752 32511753 6:32619731
chr6 32512048 32512049 rs112582570
chr6 32512309 32512310 rs112251372
chr6 32512574 32512575 6:32620553
chr6 32513284 32513285 rs113542603
chr6 32513487 32513488 6:32621466
chr6 32513623 32513624 6:32621602
chr6 32514161 32514162 rs113484779
chr6 32514499 32514500 rs62405631



chr6 32517302 32517303 rs111403760
chr6 32517649 32517650 rs112651699
chr6 32517667 32517668 rs112659139
chr6 32517726 32517727 rs111838566
chr6 32517988 32517989 rs74636204
chr6 32518103 32518104 rs75515332
chr6 32518168 32518169 6:32626147
chr6 32518519 32518520 6:32626498
chr6 32518665 32518666 6:32626644
chr6 32518703 32518704 rs112458756
chr6 32519284 32519285 rs35916739
chr6 32520271 32520272 rs111513373
chr6 32520459 32520460 rs113521434
chr6 32520537 32520538 6:32628516
chr6 32521619 32521620 6:32629598
chr6 32521840 32521841 rs75513198
chr6 32521924 32521925 6:32629903
chr6 32521983 32521984 rs112296425
chr6 32522121 32522122 6:32630100
chr6 32522185 32522186 rs114773114
chr6 32523395 32523396 rs114022150
chr6 32524950 32524951 rs114899212
chr6 32525043 32525044 6:32633022
chr6 32525067 32525068 rs114074434
chr6 32525218 32525219 rs114742549
chr6 32525222 32525223 rs115187291
chr6 32525228 32525229 rs115546388
chr6 32538841 32538842 6:32646820
chr6 32541519 32541520 rs9269421
chr6 32541598 32541599 rs115929456
chr6 32542125 32542126 rs9281857
chr6 32544414 32544415 rs35100578
chr6 32548655 32548656 6:32656634
chr6 32549192 32549193 rs35247783
chr6 32550370 32550371 6:32658349
chr6 32550549 32550550 rs28724008
chr6 32550613 32550614 rs9269863
chr6 32550904 32550905 rs28724033
chr6 32553133 32553134 6:32661112
chr6 32554724 32554725 rs35984981
chr6 32555376 32555377 rs34977583
chr6 32555557 32555558 rs9270161
chr6 32559780 32559781 rs28366267
chr6 32559933 32559934 rs28366270
chr6 32560287 32560288 rs28366283
chr6 32560431 32560432 rs28366288
chr6 32560510 32560511 rs28359874



chr6 32560714 32560715 rs28366294
chr6 32560715 32560716 rs28366295
chr6 32560726 32560727 rs28366296
chr6 32560828 32560829 rs28366297
chr6 32560858 32560859 rs28366298
chr6 32560869 32560870 rs28366299
chr6 32560874 32560875 rs28366300
chr6 32560882 32560883 rs28366301
chr6 32560933 32560934 rs28366302
chr6 32560962 32560963 rs28366303
chr6 32561047 32561048 rs28366309
chr6 32561127 32561128 rs28366310
chr6 32561136 32561137 rs28366311
chr6 32561160 32561161 rs9270582
chr6 32561174 32561175 rs28366312
chr6 32561185 32561186 rs28366313
chr6 32561200 32561201 rs28366314
chr6 32561206 32561207 rs28366315
chr6 32561245 32561246 rs28366316
chr6 32561410 32561411 rs28366317
chr6 32561494 32561495 rs28366319
chr6 32561608 32561609 rs78493528
chr6 32561658 32561659 rs75676849
chr6 32561677 32561678 rs115987022
chr6 32561765 32561766 rs113916850
chr6 32561818 32561819 rs28366329
chr6 32561845 32561846 rs28366330
chr6 32561879 32561880 rs28366331
chr6 32561910 32561911 rs28366335
chr6 32561955 32561956 rs28366336
chr6 32569690 32569691 rs477515
chr6 32569851 32569852 rs622137
chr6 32570399 32570400 rs2516049
chr6 32570400 32570401 rs2454138
chr6 32570879 32570880 rs556025
chr6 32571115 32571116 rs116213307
chr6 32571725 32571726 rs9281923
chr6 32572029 32572030 rs526784
chr6 32579127 32579128 rs9281940
chr6 32581921 32581922 rs114892052
chr6 32584418 32584419 6:32692397
chr6 32585464 32585465 6:32693443
chr6 32587116 32587117 rs28383313
chr6 32587612 32587613 rs9271408
chr6 32587627 32587628 rs9271409
chr6 32587660 32587661 rs9271411
chr6 32587811 32587812 rs9271416



chr6 32587972 32587973 rs9271426
chr6 32588001 32588002 rs9271430
chr6 32588192 32588193 rs9271438
chr6 32588311 32588312 6:32696290
chr6 32588553 32588554 rs9271465
chr6 32588661 32588662 rs9271470
chr6 32588699 32588700 rs9271472
chr6 32588706 32588707 rs9271474
chr6 32588830 32588831 rs80180464
chr6 32588952 32588953 rs78474935
chr6 32588969 32588970 rs115180982
chr6 32588999 32589000 rs9271488
chr6 32589281 32589282 rs113353196
chr6 32589325 32589326 rs113060503
chr6 32589482 32589483 rs111375871
chr6 32589667 32589668 rs9271516
chr6 32589720 32589721 6:32697699
chr6 32589770 32589771 rs9271520
chr6 32589782 32589783 rs9271521
chr6 32590028 32590029 rs9271540
chr6 32590086 32590087 rs9279819
chr6 32590090 32590091 rs9271542
chr6 32590119 32590120 rs9271544
chr6 32590247 32590248 rs9271549
chr6 32590380 32590381 rs77599748
chr6 32590392 32590393 rs74638570
chr6 32590482 32590483 rs111554896
chr6 32590589 32590590 rs113150735
chr6 32590611 32590612 rs113104509
chr6 32590773 32590774 rs113888335
chr6 32590779 32590780 rs112372067
chr6 32590783 32590784 rs5875381
chr6 32590869 32590870 rs116196531
chr6 32590878 32590879 rs114700763
chr6 32591127 32591128 rs114754567
chr6 32591172 32591173 rs114158560
chr6 32591429 32591430 rs113518441
chr6 32591447 32591448 rs115472351
chr6 32591565 32591566 rs112574272
chr6 32591596 32591597 rs112175921
chr6 32591920 32591921 rs9271624
chr6 32591970 32591971 rs9271628
chr6 32592123 32592124 rs9271637
chr6 32592228 32592229 rs9271643
chr6 32592336 32592337 rs9271644
chr6 32592601 32592602 rs9271660
chr6 32592604 32592605 rs9271661



chr6 32592844 32592845 rs9271674
chr6 32592897 32592898 rs9271677
chr6 32592922 32592923 rs9271682
chr6 32592969 32592970 rs9271685
chr6 32593032 32593033 rs74827550
chr6 32593166 32593167 rs4587163
chr6 32593464 32593465 rs9271718
chr6 32593521 32593522 rs9271722
chr6 32593638 32593639 rs9271734
chr6 32593648 32593649 rs9271735
chr6 32593687 32593688 rs9271736
chr6 32594021 32594022 rs9271761
chr6 32594027 32594028 rs9271762
chr6 32594158 32594159 rs9271764
chr6 32594165 32594166 rs9271765
chr6 32594175 32594176 rs9271767
chr6 32594187 32594188 rs9271768
chr6 32594216 32594217 rs9271769
chr6 32594303 32594304 rs9271773
chr6 32594340 32594341 rs9271776
chr6 32594402 32594403 rs113138877
chr6 32594440 32594441 rs113414682
chr6 32594659 32594660 6:32702638
chr6 32595096 32595097 rs112526259
chr6 32596474 32596475 rs114515013
chr6 32596837 32596838 rs35828368
chr6 32603865 32603866 rs76650283
chr6 32604007 32604008 rs9281995
chr6 32604331 32604332 rs9279877
chr6 32604393 32604394 rs9272347
chr6 32604869 32604870 rs9281999
chr6 32605100 32605101 rs9272420
chr6 32605294 32605295 rs9272433
chr6 32605645 32605646 rs9272463
chr6 32605971 32605972 rs9272485
chr6 32605981 32605982 rs9282003
chr6 32606051 32606052 rs9272492
chr6 32606941 32606942 rs28383365
chr6 32607252 32607253 rs28383380
chr6 32607319 32607320 rs28383382
chr6 32607367 32607368 rs28383383
chr6 32607440 32607441 rs28359903
chr6 32607897 32607898 rs28359904
chr6 32607944 32607945 rs9272619
chr6 32607949 32607950 rs28383400
chr6 32607972 32607973 rs28383401
chr6 32607984 32607985 rs28383402



chr6 32608034 32608035 rs28383403
chr6 32608391 32608392 rs28383903
chr6 32608416 32608417 rs28383413
chr6 32608536 32608537 rs28383418
chr6 32609055 32609056 rs28383441
chr6 32611180 32611181 rs1064993
chr6 32611356 32611357 rs9272980
chr6 32611536 32611537 rs9273007
chr6 32611649 32611650 rs9273014
chr6 32611768 32611769 rs9273026
chr6 32611897 32611898 rs9273036
chr6 32612160 32612161 rs9273062
chr6 32612165 32612166 rs9273063
chr6 32612451 32612452 6:32720430
chr6 32612575 32612576 rs9273103
chr6 32620159 32620160 rs17843747
chr6 32621900 32621901 rs17613299
chr6 32621907 32621908 rs17613305
chr6 32622837 32622838 rs9273302
chr6 32623101 32623102 rs9273322
chr6 32623156 32623157 6:32731135
chr6 32625868 32625869 rs9273349
chr6 32626345 32626346 rs115198367
chr6 32642468 32642469 rs116170168
chr6 32649179 32649180 rs116620935
chr6 32649346 32649347 rs116724396
chr6 32650255 32650256 rs115160772
chr6 32650549 32650550 rs116482027
chr6 32651403 32651404 rs114627629
chr6 32651867 32651868 rs116129881
chr6 32652468 32652469 rs115715553
chr6 32653731 32653732 rs116756126
chr6 32654256 32654257 rs115224792
chr6 32655404 32655405 rs114897141
chr6 32657081 32657082 rs114323889
chr6 32657254 32657255 rs115383573
chr6 32657280 32657281 rs115144330
chr6 32657451 32657452 rs115206228
chr6 32657816 32657817 rs114249316
chr6 32658078 32658079 rs114623601
chr6 32658350 32658351 rs115643108
chr6 32658365 32658366 rs116630088
chr6 32658374 32658375 rs114158461
chr6 32658512 32658513 rs116737275
chr6 32658714 32658715 rs114901942
chr6 32658726 32658727 rs114059691
chr6 32658732 32658733 rs115142413



chr6 32658934 32658935 rs116321448
chr6 32659821 32659822 rs115144232
chr6 32660365 32660366 rs115982341
chr6 32660706 32660707 rs114312235
chr6 32660900 32660901 6:32768879
chr6 32661514 32661515 rs115478468
chr6 32661640 32661641 rs116084993
chr6 32662723 32662724 rs115204828
chr6 32663359 32663360 rs114224180
chr6 32663577 32663578 rs116321787
chr6 32663771 32663772 rs115204718
chr6 32663918 32663919 rs115988487
chr6 32664092 32664093 rs114763381
chr6 32664278 32664279 rs115840989
chr6 32664676 32664677 rs115162422
chr6 32664759 32664760 rs114467938
chr6 32665596 32665597 rs116663678
chr6 32665812 32665813 rs114786695
chr6 32681276 32681277 rs114057339
chr6 32687972 32687973 rs114712179
chr6 32700760 32700761 rs115655175
chr6 32709963 32709964 rs115434195
chr6 32709989 32709990 rs116593970
chr6 32710009 32710010 rs116457257
chr6 32957388 32957389 rs116132491
chr6 32959719 32959720 6:33067698
chr6 32961360 32961361 rs114105355
chr6 32962881 32962882 rs115569272
chr6 33024813 33024814 rs115673219
chr6 33024822 33024823 rs115407957
chr6 33024907 33024908 rs114935065
chr6 33024971 33024972 rs116486262
chr6 33025043 33025044 rs114930606
chr6 33025049 33025050 rs114142782
chr6 33025385 33025386 rs116176189
chr6 33025711 33025712 rs116400397
chr6 33025739 33025740 rs115820704
chr6 33026184 33026185 rs114861986
chr6 33026387 33026388 rs114747995
chr6 33026432 33026433 rs115254361
chr6 33028727 33028728 rs114989950
chr6 33029159 33029160 rs115882270
chr6 33031416 33031417 rs114626190
chr6 33031538 33031539 rs115898971
chr6 33031611 33031612 rs114129321
chr6 33031688 33031689 rs115795025
chr6 33031916 33031917 rs115731617



chr6 33032622 33032623 rs115092330
chr6 33032852 33032853 rs115713637
chr6 33033312 33033313 rs114522401
chr6 33033638 33033639 rs114866421
chr6 33034472 33034473 rs114657860
chr6 33037293 33037294 rs115768631
chr6 33037954 33037955 rs115478098
chr6 33037956 33037957 rs114508533
chr6 33038032 33038033 rs116370068
chr6 33038116 33038117 rs116470580
chr6 33038133 33038134 rs114757491
chr6 33038801 33038802 rs116140561
chr6 33038981 33038982 rs116686655
chr6 33039195 33039196 rs116041988
chr6 33039651 33039652 rs115380031
chr6 33039680 33039681 rs114565863
chr6 33039693 33039694 rs115056735
chr6 33039696 33039697 rs116167529
chr6 33039898 33039899 rs116574766
chr6 33040043 33040044 rs115416482
chr6 33040477 33040478 rs114308029
chr6 33040653 33040654 rs116711188
chr6 33042367 33042368 rs114917710
chr6 33042405 33042406 rs116254741
chr6 33042491 33042492 rs115189254
chr6 33042879 33042880 rs115505532
chr6 33044187 33044188 rs115475655
chr6 33044257 33044258 rs116543263
chr6 33044387 33044388 rs114118792
chr7 132185853 132185854 rs77902573
chr7 132187402 132187403 rs3847115
chr7 132189688 132189689 rs10808265
chr7 132190234 132190235 rs34244529
chr7 132195217 132195218 rs35813265
chr7 132196752 132196753 rs4728258
chr7 132218940 132218941 rs11769821
chr7 132219323 132219324 rs56031339
chr7 132226504 132226505 rs34936676
chr7 54154000 54154001 7:54121495
chr7 54160751 54160752 rs6946668
chr7 54163221 54163222 rs6944870
chr7 54169840 54169841 rs7459150
chr7 54174127 54174128 rs17560456
chr7 54181560 54181561 rs10707655
chr7 54181931 54181932 rs6593122
chr7 54183654 54183655 rs73122354
chr7 54184060 54184061 rs2177549



chr7 54186166 54186167 rs1916972
chr7 54187364 54187365 rs68178910
chr7 54187498 54187499 rs66529760
chr7 54187664 54187665 rs67719253
chr7 54188503 54188504 rs73124131
chr7 54189502 54189503 rs5009546
chr7 54189518 54189519 rs5009545
chr7 54189521 54189522 rs5009544
chr7 54191188 54191189 rs10230619
chr7 54193185 54193186 rs4466358
chr7 54193196 54193197 rs4543496
chr7 54194120 54194121 rs7797113
chr7 54194726 54194727 rs6968968
chr7 54197084 54197085 7:54164579
chr7 54199430 54199431 rs77979891
chr7 54202304 54202305 rs6960827
chr7 54202396 54202397 rs6979442
chr7 54206714 54206715 rs2049411
chr7 93531045 93531046 rs180282
chr7 93533838 93533839 rs180278
chr7 93535059 93535060 rs180276
chr7 93536802 93536803 rs36038530
chr7 93538294 93538295 rs180273
chr8 117957300 117957301 rs921067
chr8 117960146 117960147 rs2921722
chr8 117960213 117960214 rs3020107
chr8 117960385 117960386 rs3020108
chr8 117966293 117966294 rs3020110
chr8 117972027 117972028 rs1596895
chr8 117972194 117972195 rs3020114
chr8 117973344 117973345 rs2921719
chr8 117974267 117974268 rs3020115
chr8 117975152 117975153 rs3020116
chr8 117978639 117978640 rs34247878
chr8 117990697 117990698 rs35071148
chr8 117992983 117992984 rs4510896
chr8 117995886 117995887 rs7842705
chr8 117997531 117997532 8:118066713
chr8 117997644 117997645 rs10099121
chr8 117999182 117999183 rs4242567
chr8 117999278 117999279 rs4242568
chr8 118000754 118000755 rs12542825
chr8 118001866 118001867 rs4269571
chr8 118002575 118002576 rs4132473
chr8 118002806 118002807 rs6469667
chr8 118005135 118005136 rs3019886
chr8 118005213 118005214 rs35929196



chr8 118006570 118006571 rs3020119
chr8 118008220 118008221 rs2938863
chr8 118010779 118010780 rs3020121
chr8 118011863 118011864 rs1505525
chr8 118012029 118012030 rs3020122
chr8 118012264 118012265 rs2938864
chr8 118013962 118013963 rs3019890
chr8 118014675 118014676 rs2047964
chr8 118015902 118015903 rs1995581
chr8 118016842 118016843 rs2047963
chr8 118017286 118017287 rs3019879
chr8 118019620 118019621 rs3019883
chr8 118020170 118020171 rs3019884
chr8 118021471 118021472 rs2938861
chr8 118021877 118021878 rs34103819
chr8 118025644 118025645 rs3019885
chr8 15472193 15472194 rs11781005
chr8 15479637 15479638 rs11782065
chr8 15479715 15479716 rs11785241
chr8 15481326 15481327 rs35141734
chr8 15481841 15481842 rs63366060
chr8 15482652 15482653 rs1835141
chr8 15482958 15482959 rs13257136
chr8 15484858 15484859 rs35422110
chr8 15485128 15485129 rs11774766
chr8 15487971 15487972 rs56403992
chr8 15488340 15488341 rs7017500
chr8 15490094 15490095 rs35246946
chr8 15490340 15490341 rs34768042
chr8 15492520 15492521 rs35920749
chr8 15494370 15494371 rs6530891
chr8 15500339 15500340 rs35440712
chr8 15500651 15500652 rs12541338
chr8 15500966 15500967 rs12541402
chr8 15503202 15503203 rs35445780
chr8 15503789 15503790 rs13248414
chr8 15503951 15503952 rs34160987
chr8 15506300 15506301 rs55713110
chr8 15508430 15508431 rs1975058
chr8 15508900 15508901 rs11782230
chr8 15509104 15509105 rs11777115
chr8 15509604 15509605 rs62502091
chr8 15509766 15509767 rs62502092
chr8 15510890 15510891 rs35885223
chr8 15513204 15513205 rs10100681
chr8 15514593 15514594 rs62502094
chr8 15515256 15515257 rs13278140



chr8 15517714 15517715 rs13264325
chr8 15518410 15518411 rs60971907
chr8 15519206 15519207 rs1560218
chr8 15519231 15519232 rs1560217
chr8 15520415 15520416 rs35854756
chr8 15523242 15523243 rs2562743
chr8 15524406 15524407 rs66892516
chr8 15527476 15527477 rs35147004
chr8 15527983 15527984 rs354517
chr8 15529889 15529890 rs354515
chr8 15530309 15530310 rs11774277
chr8 15530341 15530342 rs11776648
chr8 15530767 15530768 rs13279670
chr8 15530768 15530769 rs7828245
chr8 15531505 15531506 8:15575877
chr8 15531831 15531832 rs35181248
chr8 15532451 15532452 rs6994908
chr8 15532567 15532568 rs4831759
chr8 15532584 15532585 rs4831760
chr8 15532825 15532826 rs1835140
chr8 15532879 15532880 rs1835139
chr8 15532920 15532921 rs5889591
chr8 15533139 15533140 rs1835138
chr8 15534248 15534249 rs11780499
chr8 15534443 15534444 rs354511
chr8 15535592 15535593 rs7819021
chr8 15535597 15535598 rs62502114
chr8 15535715 15535716 rs7818067
chr8 15536077 15536078 rs7844322
chr8 15537607 15537608 rs34530180
chr8 15537674 15537675 rs13276710
chr8 15537824 15537825 rs13277232
chr8 15537832 15537833 rs35831716
chr8 15537995 15537996 rs34672838
chr8 15540112 15540113 rs1961471
chr8 15540362 15540363 rs2098507
chr8 15540780 15540781 rs3940343
chr8 15541175 15541176 rs4298487
chr8 15541329 15541330 rs4319097
chr8 15542784 15542785 rs35103268
chr8 15543652 15543653 rs13250624
chr8 15543895 15543896 rs13251487
chr8 15543920 15543921 rs13251503
chr8 15544871 15544872 rs34599046
chr8 15545455 15545456 rs34747263
chr8 15545858 15545859 rs62502123
chr8 15546514 15546515 rs35772780



chr8 15546934 15546935 rs34918436
chr8 15546938 15546939 rs36061298
chr8 15546966 15546967 rs36111860
chr8 15547012 15547013 rs35174544
chr8 15547678 15547679 rs34974267
chr8 15549613 15549614 rs62502129
chr8 15550060 15550061 rs62502157
chr8 15550182 15550183 rs13266004
chr8 15550550 15550551 rs13265117
chr8 15550857 15550858 rs11785917
chr8 15550868 15550869 rs11782814
chr8 15550942 15550943 rs11785945
chr8 15551414 15551415 rs4831346
chr8 15551900 15551901 rs62502158
chr8 15554013 15554014 rs13271388
chr8 34236707 34236708 rs1870388
chr8 34325316 34325317 rs72634682
chr8 34325701 34325702 rs16882264
chr8 34327789 34327790 rs16882274
chr8 34328597 34328598 rs6995878
chr8 34329356 34329357 rs61643699
chr8 34331219 34331220 rs16882295
chr8 34331648 34331649 rs12546511
chr8 34336503 34336504 rs58413292
chr8 34343353 34343354 rs28540946
chr8 34343913 34343914 rs28366982
chr8 34345754 34345755 rs55752257
chr8 34347847 34347848 rs34289127
chr8 34348495 34348496 rs16882360
chr8 34351135 34351136 rs7012499
chr8 34352147 34352148 rs7827467
chr8 34352644 34352645 rs6468262
chr8 34353745 34353746 rs4739572
chr8 34354025 34354026 rs12375320
chr8 34354973 34354974 rs12547877
chr8 34357600 34357601 rs67405485
chr8 34361502 34361503 rs12156325
chr8 34362657 34362658 rs12681740
chr8 34364806 34364807 rs55733001
chr8 34368863 34368864 rs6983519
chr8 34389996 34389997 rs1106004
chr8 34392715 34392716 rs58740934
chr8 34393791 34393792 rs58415208
chr8 34396907 34396908 rs115635704
chr8 34404306 34404307 rs6984443
chr8 34407767 34407768 rs4739583
chr8 34411190 34411191 rs56819505



chr8 34414241 34414242 rs56091526
chr8 34414822 34414823 rs4260892
chr8 34415267 34415268 rs55999916
chr8 34415527 34415528 rs4291266
chr8 34416050 34416051 rs56251523
chr8 34416743 34416744 rs4472512
chr8 34418059 34418060 rs58091692
chr8 34423766 34423767 rs12679837
chr8 34424949 34424950 rs4587331
chr8 34429002 34429003 rs72640929
chr8 34430719 34430720 rs72640930
chr8 34435657 34435658 rs12676938
chr8 34437623 34437624 rs56201185
chr8 34438867 34438868 rs883181
chr8 34440104 34440105 rs72640938
chr8 34441682 34441683 rs16882460
chr8 34451825 34451826 rs72640948
chr8 34453453 34453454 rs10954967
chr8 34453921 34453922 rs12156120
chr8 34453941 34453942 rs12156296
chr8 34455987 34455988 rs16882486
chr8 34463348 34463349 rs59219883
chr8 34463618 34463619 rs55976920
chr8 34463859 34463860 rs16882556
chr8 34469645 34469646 8:34589188
chr8 34470865 34470866 rs72640985
chr8 34470984 34470985 rs72640986
chr8 34476365 34476366 rs57425318
chr8 34476469 34476470 rs72640997
chr8 34477752 34477753 rs4284044
chr8 34486990 34486991 rs57694108
chr8 34487890 34487891 rs4480120
chr8 34489288 34489289 rs16882599
chr8 34491216 34491217 rs953272
chr8 34497019 34497020 rs4313154
chr8 34497128 34497129 rs4314651
chr8 34498385 34498386 rs16882612
chr8 34498729 34498730 rs4451305
chr8 34498967 34498968 rs16882614
chr8 34506797 34506798 rs10673798
chr8 34507028 34507029 rs7837337
chr8 34507250 34507251 rs72644261
chr8 34507320 34507321 rs72644263
chr8 34509993 34509994 rs72644265
chr8 34510073 34510074 rs72644266
chr8 34511223 34511224 rs4439121
chr8 34511227 34511228 rs4332131



chr8 34511427 34511428 rs56703575
chr8 34511722 34511723 rs16882633
chr8 34513064 34513065 rs58806020
chr8 34513664 34513665 rs16882643
chr8 34514333 34514334 rs16882649
chr8 34514590 34514591 rs34237510
chr8 34515267 34515268 rs16882656
chr8 34515716 34515717 rs16882660
chr8 34516641 34516642 rs4739598
chr8 34517267 34517268 rs16882673
chr8 34517862 34517863 rs72629506
chr8 34520014 34520015 rs4577953
chr8 34520183 34520184 rs4297034
chr8 34520585 34520586 rs4612337
chr8 34521281 34521282 rs12545278
chr8 34521322 34521323 rs12547489
chr8 34522545 34522546 rs12546023
chr8 34522656 34522657 rs35008961
chr8 34522665 34522666 rs12543513
chr8 34522716 34522717 rs12543518
chr8 34522866 34522867 rs12543568
chr8 34522958 34522959 rs59950658
chr8 34523029 34523030 rs16882701
chr8 34523094 34523095 rs28540657
chr8 34523223 34523224 rs10503965
chr8 34523312 34523313 rs16882703
chr8 34523559 34523560 rs4263763
chr8 34524002 34524003 rs6987004
chr8 34524020 34524021 rs7005465
chr8 3589414 3589415 rs73187242
chr8 3590609 3590610 rs17067216
chr8 3591276 3591277 rs73187246
chr8 3592995 3592996 rs73187251
chr8 3593641 3593642 rs60828349
chr8 3594905 3594906 rs2623702
chr8 3595124 3595125 rs73187261
chr8 3596138 3596139 rs73187266
chr8 3596615 3596616 rs73187267
chr8 41615137 41615138 rs7006290
chr8 41616477 41616478 rs11989912
chr8 41621627 41621628 rs13263917
chr8 41621902 41621903 rs11997827
chr8 61862785 61862786 rs11995686
chr8 61864852 61864853 rs10110018
chr8 61866324 61866325 rs28688155
chr8 61866350 61866351 rs28583647
chr8 61869648 61869649 rs12335258



chr8 61874497 61874498 rs10086776
chr8 61876043 61876044 rs10104895
chr8 61877401 61877402 rs72652592
chr8 73236809 73236810 rs7006742
chr8 98166912 98166913 rs1835740
chr8 98171187 98171188 rs13258763
chr8 98174902 98174903 rs1835741
chr9 113291560 113291561 rs34834254
chr9 113291835 113291836 rs7853091
chr9 113291856 113291857 rs7853098
chr9 113291887 113291888 rs34764782
chr9 113291941 113291942 rs7853220
chr9 113294561 113294562 rs1931314
chr9 113294796 113294797 rs10117891
chr9 113295373 113295374 rs7873791
chr9 113295423 113295424 rs7873899
chr9 113295490 113295491 rs10759438
chr9 113296011 113296012 rs7036152
chr9 113296045 113296046 rs4300064
chr9 113296398 113296399 rs4300065
chr9 113296868 113296869 rs10739306
chr9 113297090 113297091 rs10759439
chr9 113297927 113297928 rs4460458
chr9 113300205 113300206 rs10759440
chr9 113300834 113300835 rs1889321
chr9 113300954 113300955 rs4599884
chr9 113301673 113301674 rs7030906
chr9 113301863 113301864 rs7045746
chr9 113302015 113302016 rs7046027
chr9 113302358 113302359 rs10817035
chr9 113303410 113303411 rs7848209
chr9 113303647 113303648 rs12001322
chr9 113303684 113303685 rs12001338
chr9 113303810 113303811 rs12001328
chr9 122219554 122219555 rs58554876
chr9 122227702 122227703 rs12235956
chr9 122243801 122243802 rs58379881
chr9 122244895 122244896 rs16908421
chr9 122247195 122247196 rs10984552
chr9 122247520 122247521 rs10984553
chr9 122247658 122247659 rs10984554
chr9 122247682 122247683 rs10984555
chr9 122247733 122247734 rs10984556
chr9 122247802 122247803 rs12237206
chr9 122247926 122247927 rs12235333
chr9 122248624 122248625 rs80242897
chr9 122249066 122249067 rs12238498



chr9 122249534 122249535 rs917709
chr9 122249689 122249690 rs10984557
chr9 122249903 122249904 rs73540220
chr9 122250258 122250259 rs73540223
chr9 122250436 122250437 rs78544256
chr9 122250587 122250588 rs73540226
chr9 122250599 122250600 rs77882033
chr9 122251072 122251073 rs59720051
chr9 122251145 122251146 rs58163718
chr9 122251255 122251256 rs7019298
chr9 122251768 122251769 rs7039410
chr9 122252358 122252359 rs7023869
chr9 122252549 122252550 rs73540236
chr9 122252586 122252587 rs57411773
chr9 122252792 122252793 rs58300957
chr9 122252849 122252850 rs59676902
chr9 122253547 122253548 rs7031568
chr9 122253739 122253740 rs7032085
chr9 122253997 122253998 rs7032141
chr9 122254046 122254047 rs7032151
chr9 122254395 122254396 rs36110172
chr9 122254438 122254439 rs1331594
chr9 122254604 122254605 rs1331595
chr9 122255447 122255448 rs73540254
chr9 122255507 122255508 rs73540255
chr9 122256484 122256485 rs10491525
chr9 122256521 122256522 rs57572849
chr9 122256835 122256836 rs10984559
chr9 122258576 122258577 rs10984561
chr9 17487944 17487945 rs2383024
chr9 17487970 17487971 rs2891111
chr9 20096453 20096454 rs7856353
chr9 20097116 20097117 rs5025178
chr9 20097432 20097433 rs2151582
chr9 20098120 20098121 rs75663449
chr9 20098274 20098275 rs78849874
chr9 20098710 20098711 rs16937883
chr9 20099580 20099581 rs77647874
chr9 20100121 20100122 rs114803662
chr9 20100651 20100652 rs7866672
chr9 20100941 20100942 rs6475404
chr9 20101220 20101221 rs6475405
chr9 20101298 20101299 rs6475406
chr9 20101431 20101432 rs7043572
chr9 20101895 20101896 rs74639128
chr9 20102267 20102268 rs7859032
chr9 20102308 20102309 rs11422910



chr9 20102513 20102514 rs7859266
chr9 20109017 20109018 rs76297615
chr9 20110645 20110646 rs75394562
chr9 20111177 20111178 rs74652854
chr9 20111603 20111604 rs1413266
chr9 20112500 20112501 9:20102501
chr9 20113079 20113080 9:20103080
chr9 20113400 20113401 rs79416980
chr9 20114288 20114289 rs78461553
chr9 20115469 20115470 rs78301898
chr9 20115656 20115657 rs10511676
chr9 20116150 20116151 rs76715200
chr9 20116196 20116197 rs16937896
chr9 20116591 20116592 rs16937898
chr9 20116980 20116981 rs75256031
chr9 20117032 20117033 rs75207602
chr9 20117618 20117619 rs75490274
chr9 20117946 20117947 rs78757274
chr9 20118130 20118131 rs79310211
chr9 20118547 20118548 rs75764448
chr9 20119176 20119177 rs75663356
chr9 20119327 20119328 9:20109328
chr9 20120022 20120023 rs75474826
chr9 20120617 20120618 rs74943830
chr9 20120682 20120683 rs79833182
chr9 20120999 20121000 rs77430582
chr9 20121944 20121945 rs74700468
chr9 20121969 20121970 rs78856972
chr9 20123967 20123968 rs75254812
chr9 20124091 20124092 rs77828555
chr9 20125258 20125259 rs6475409
chr9 20125393 20125394 rs6475410
chr9 20125535 20125536 rs7861225
chr9 20126261 20126262 rs78624775
chr9 20126563 20126564 rs76667488
chr9 32431930 32431931 rs10970975
chr9 32432564 32432565 rs1556138
chr9 32432646 32432647 rs1467713
chr9 32432680 32432681 rs1467712
chr9 32433525 32433526 rs10970976
chr9 32435675 32435676 rs10758139
chr9 32435977 32435978 rs2068116
chr9 32436682 32436683 rs10813815
chr9 32437248 32437249 rs10813816
chr9 32442491 32442492 rs10511906
chr9 565916 565917 rs7027930
chr9 6172379 6172380 rs7032572



chr9 6175854 6175855 rs72699186
chr9 6176870 6176871 rs72699188
chr9 6185294 6185295 rs12349858
chr9 6190075 6190076 rs1342326
chr9 6192795 6192796 rs2095044
chr9 6193454 6193455 rs2381416
chr9 6197376 6197377 rs10975479
chr9 6197391 6197392 rs1888909
chr9 6201162 6201163 rs1929995
chr9 6209696 6209697 rs992969
chr9 6210098 6210099 rs3939286
chr9 6211812 6211813 rs72699191
chr9 6213147 6213148 rs928412
chr9 6213386 6213387 rs928413
chr9 6213467 6213468 rs7848215
chr9 82013518 82013519 rs35709306
chr9 82013915 82013916 rs35777231
chr9 82013927 82013928 rs35255890
chr9 82015013 82015014 9:81204834
chr9 82015429 82015430 rs35850334
chr9 82015732 82015733 rs17800992
chr9 82015764 82015765 rs17082349
chr9 82017039 82017040 9:81206860
chr9 82017053 82017054 rs67055148
chr9 82017238 82017239 rs7042430
chr9 82017479 82017480 rs7045698
chr9 82019522 82019523 rs13287322
chr9 82020517 82020518 rs34791035
chr9 82027170 82027171 rs1987186
chr9 82028696 82028697 rs35051503
chr9 82029555 82029556 rs11138197
chr9 82030691 82030692 rs34849353
chr9 82030960 82030961 rs34128325
chr9 82031330 82031331 rs10867380
chr9 82032096 82032097 rs11138198
chr9 82033331 82033332 rs12238261
chr9 82039164 82039165 rs2378382
chr9 82039361 82039362 rs2378383
chr9 82042517 82042518 rs34217047
chr9 82043419 82043420 rs71496261
chr9 82043425 82043426 rs71496262
chr9 82043534 82043535 rs71496263
chr9 82044241 82044242 rs11138205
chr9 82044820 82044821 rs17348778
chr9 82045543 82045544 rs7045997
chr9 82046047 82046048 rs11138209
chr9 82046185 82046186 rs11138210



chr9 82046450 82046451 rs13298282
chr9 82046970 82046971 rs1417084
chr9 82047373 82047374 rs7020659
chr9 82048008 82048009 rs16857
chr9 82048327 82048328 rs7025226
chr9 82048642 82048643 rs1934609
chr9 82048887 82048888 rs2226021
chr9 82049299 82049300 rs11138211
chr9 82049460 82049461 rs11138212
chr9 82051322 82051323 rs6559477
chr9 82051903 82051904 rs7027401
chr9 82051946 82051947 rs7041857
chr9 82052197 82052198 rs11138213
chr9 82052461 82052462 rs1340122
chr9 82053065 82053066 rs13295991
chr9 82059953 82059954 rs11138219
chr9 82060527 82060528 rs11138220
chr9 82061560 82061561 rs11138223
chr9 82063202 82063203 rs13302771
chr9 82063682 82063683 rs11138225
chr9 82064818 82064819 rs11138229
chr9 82065320 82065321 rs11138230
chr9 82066163 82066164 rs11138231
chr9 82066391 82066392 rs13291348
chr9 82068090 82068091 rs11138232
chr9 82068328 82068329 rs11138233
chr9 82069379 82069380 rs11138234
chr9 82069807 82069808 rs11138236
chr9 82069970 82069971 rs11138237
chr9 82070746 82070747 rs71496274
chr9 82070823 82070824 rs71496275
chr9 82071209 82071210 rs71496276
chr9 82071352 82071353 rs41340048
chr9 82072622 82072623 rs34274683
chr9 82074707 82074708 rs10491785
chr9 82074921 82074922 rs10491786
chr9 82075114 82075115 rs10491787
chr9 82076464 82076465 rs11138241
chr9 82077247 82077248 rs11138243
chr9 82077302 82077303 rs11138244
chr9 82077884 82077885 rs17427625
chr9 82078207 82078208 rs12238088
chr9 82078214 82078215 rs12235355
chr9 82078453 82078454 rs1015311
chr9 82078894 82078895 rs7028619
chr9 82078912 82078913 rs7044969
chr9 82079075 82079076 rs7029232



chr9 82080834 82080835 rs11138247
chr9 82080896 82080897 rs11138248
chr9 82081213 82081214 rs17349547
chr9 82081602 82081603 rs17082442
chr9 82081974 82081975 rs12237276
chr9 82082840 82082841 rs17082449
chr9 82082962 82082963 rs11138249
chr9 82083081 82083082 rs11138250
chr9 82093029 82093030 rs11138256
chr9 82096193 82096194 rs10491791
chr9 82098376 82098377 rs34670593
chr9 82098951 82098952 rs13286432
chr9 82099388 82099389 rs13286985
chr9 82099907 82099908 rs13291741
chr9 82103051 82103052 rs11138260
chr9 82104069 82104070 rs13296031
chr9 82104833 82104834 rs11138261
chr9 82109046 82109047 rs11138264
chr9 82115498 82115499 rs17350468
chr9 82116365 82116366 rs71496279
chr9 82117203 82117204 rs17350573



Table S3: Number of asthma and non-asthma SNPs in 51 predicted chromatin states
  by Ernst and Kellis, 2010.

ID state description
# asthma 

SNPs
 # non-asthma 

SNPs
% asthma 
SNPs

 % non-
asthma 
SNPs enrichment

1 6 13,099         0.24% 0.12% 2.06
2 7 16,795         0.28% 0.15% 1.88
3 5 19,698         0.20% 0.17% 1.14
4 Repressed Promoter 6 20,812         0.24% 0.18% 1.3
5 6 12,058         0.24% 0.11% 2.24
6 9 13,932         0.36% 0.12% 2.91
7 3 9,765           0.12% 0.09% 1.38
8 3 8,265           0.12% 0.07% 1.64
9 12 10,007         0.48% 0.09% 5.41

10 0 9,044           0.00% 0.08% N/A
11 4 10,066         0.16% 0.09% 1.79
12 7 16,157         0.28% 0.14% 1.95
13 6 42,759         0.24% 0.38% 0.63
14 10 23,728         0.40% 0.21% 1.9
15 7 77,355         0.28% 0.68% 0.41
16 15 91,437         0.60% 0.81% 0.74
17 3 26,751         0.12% 0.24% 0.51
18 9 76,404         0.36% 0.68% 0.53
19 30 210,764       1.20% 1.86% 0.64

20
Candidate strong enhancer in 
transcribed regions 4 15,911         0.16% 0.14% 1.13

21 33 25,445         1.31% 0.22% 5.85
22 9 55,146         0.36% 0.49% 0.74
23 9 88,593         0.36% 0.78% 0.46
24 29 74,693         1.16% 0.66% 1.75
25 24 118,747       0.96% 1.05% 0.91
26 121 567,637       4.82% 5.02% 0.96

27
End of Transcription; exons; 
high expression 11 40,948         0.44% 0.36% 1.21

28
ZNF Genes; KAP1 repressed 
state 1 20,277         0.04% 0.18% 0.22

29 15 18,020         0.60% 0.16% 3.75

30 16 20,498         0.64% 0.18% 3.52

31

Intergenic H2AZ with open 
chromatin/TF binding; 
Candidate distal enhancer 2 20,644         0.08% 0.18% 0.44

32
Candidate weaker distal 
enhancer 7 31,207         0.28% 0.28% 1.01

33 Candidate distal enhancer 10 41,263         0.40% 0.36% 1.09

34
Proximal to active enhancers; 
Alu repeats 78 77,956         3.11% 0.69% 4.51

35
Active intergenic regions not 
enhancer specific 48 92,750         1.91% 0.82% 2.33
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36

Active intergenic further from 
enhancers; Alu repeats 163 482,754       6.49% 4.27% 1.52

37
Non-repressive intergenic 
domains; Alu repeats 430 1,317,552    17.13% 11.64% 1.47

38 H2AZ specific state 26 81,225         1.04% 0.72% 1.44

39
CTCF Island; Candidate 
Insulator 2 20,556         0.08% 0.18% 0.44

40 Unmappable 42 336,109       1.67% 2.97% 0.56

41
Heterochromatin; Nuclear 
Lamina; Most A/T rich 446 3,225,739    17.77% 28.51% 0.62

42
Heterochromatin; Nuclear 
Lamina; ERVL repeats 9 61,342         0.36% 0.54% 0.66

43 Heterochromatin 604 3,262,102    24.06% 28.83% 0.83

44
Heterochromatin; Nuclear 
Lamina; Less exon depleted 23 108,645       0.92% 0.96% 0.95

45 Specific Repression 54 154,302       2.15% 1.36% 1.58

46 Simple repeats (CA)n, (TG)n 0 13,996         0.00% 0.12% N/A

47 L1/LTR Repeats 133 113,064       5.30% 1.00% 5.3
48 13 102,704       0.52% 0.91% 0.57
49 0 13,130         0.00% 0.12% N/A
50 0 2,725           0.00% 0.02% N/A

51 0 698               0.00% 0.01% N/A
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Table S4. Asthma SNPs enrichment calculated for four different GWA SNP panels.

Affymetrix 6.0

asthma SNPs 
out of 254

non-asthma 
SNPs out of 

909040 enrichment
CD4+ T cells 49 73,688 2.38
Liver 42 83,704 1.8
Adipose Nuclei 53 129,779 1.46
ADM stem cells 50 148,644 1.2
Kidney 24 72,207 1.19
Brain 33 115,953 1.02
Skeletal Muscle 34 98,926 1.23

Breast 
Myoepithelial cells 30 92,281 1.16

Illumina 550

asthma SNPs 
out of 188

non-asthma 
SNPs out of 

560784 enrichment
CD4+ T cells 34 50,449 2.01
Liver 33 55,689 1.77
Adipose Nuclei 44 86,020 1.53
ADM stem cells 45 94,779 1.42
Kidney 19 47,859 1.18
Brain 28 76,720 1.09
Skeletal Muscle 25 65,082 1.15

Breast 
Myoepithelial cells 26 59,677 1.3

Illumina 650
asthma SNPs 

out of 216

 
SNPs out of 

660172 enrichment
CD4+ T cells 38 58,176 2
Liver 40 64,437 1.9
Adipose Nuclei 47 99,823 1.44
ADM stem cells 49 110,698 1.35
Kidney 20 55,259 1.11
Brain 31 88,747 1.07
Skeletal Muscle 25 75,442 1.01

Breast 
Myoepithelial cells 30 69,186 1.33



Illumina 1MDuo
asthma SNPs 

out of 376

 
SNPs out of 

1203343 enrichment
CD4+ T cells 79 133,446 1.89
Liver 74 143,197 1.85
Adipose Nuclei 87 200,116 1.56
ADM stem cells 86 202,541 1.52
Kidney 42 114,259 1.32
Brain 56 175,978 1.14
Skeletal Muscle 50 157,120 1.14

Breast 
Myoepithelial cells 52 135,443 1.37



Table S5. Enrichment of asthma-SNPs in genomic regions in which there are tissue specific enhancers 
indicated by the column headers, and anywhere from 0 to seven additional cell types that 
also have an enhancer in that region indicated by the rows.

# of tissue 
specific 

enhancers

Adipose 
Nuclei

Skeletal 
Muscle

Liver Kidney
Adipose 

stem (ADM) 
cells

CD4+ T 
cells

Breast 
Myoepithelial 

cells
Brain

1 1.02 0.28 1.83 0.7 1.08 3.26 0.4 0.34
2 1.22 0.32 1.39 0.64 1.07 2.82 0.42 0.43
3 1.27 0.38 1.39 0.72 1.11 2.84 0.48 0.42
4 1.18 0.45 1.29 0.71 1.09 2.57 0.55 0.43
5 1.14 0.57 1.24 0.78 1.1 2.37 0.57 0.52
6 1.18 0.67 1.31 0.9 1.12 2.32 0.69 0.61
7 1.19 0.75 1.29 0.98 1.13 2.21 0.75 0.69
8 1.21 0.83 1.31 1.06 1.15 2.11 0.84 0.77



Figure S1. Asthma-associated SNPs and H3K4me1 (enhancer) enriched regions in the 
human IKZF3 locus of different cell/tissue types. 

 

From top to bottom, using the UCSC genome browser, are displayed: the gene track (genes), all 
the SNPs not associated with asthma, the SNPs associated with asthma (red are GWAS-
identified SNPs, blue are SNPs in linkage disequilibrium), H3K4me1 ChIP-seq track (green) for 
different cell/tissue types (named on the left) underlined by the corresponding peak-calling track 
(black boxes).  For the blood CD4+ T cells, peak calling tracks from seven samples/cell-
types are displayed. The red box shows an H3K4me1 peak that is present only in CD4+ T cells.    
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