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Identification of genomic diversity and selection signatures  
in Luxi cattle using whole-genome sequencing data

Mingyue Hu1,a, Lulu Shi1,a, Wenfeng Yi1, Feng Li2,*, and Shouqing Yan1,*

Objective: The objective of this study was to investigate the genetic diversity, population 
structure and whole-genome selection signatures of Luxi cattle to reveal its genomic 
characteristics in terms of meat and carcass traits, skeletal muscle development, body size, 
and other traits.
Methods: To further analyze the genomic characteristics of Luxi cattle, this study sequenced 
the whole-genome of 16 individuals from the core conservation farm in Shandong region, 
and collected 174 published genomes of cattle for conjoint analysis. Furthermore, three 
different statistics (pi, Fst, and XP-EHH) were used to detect potential positive selection 
signatures related to selection in Luxi cattle. Moreover, gene ontology and Kyoto encyclopedia 
of genes and genomes pathway enrichment analyses were performed to reveal the potential 
biological function of candidate genes harbored in selected regions.
Results: The results showed that Luxi cattle had high genomic diversity and low inbreeding 
levels. Using three complementary methods (pi, Fst, and XP-EHH) to detect the signatures 
of selection in the Luxi cattle genome, there were 2,941, 2,221 and 1,304 potentially selected 
genes identified, respectively. Furthermore, there were 45 genes annotated in common 
overlapping genomic regions covered 0.723 Mb, including PLAG1 zinc finger (PLAG1), 
dedicator of cytokinesis 3 (DOCK3), ephrin A2 (EFNA2), DAZ associated protein 1 (DAZAP1), 
Ral GTPase activating protein catalytic subunit alpha 1 (RALGAPA1), mediator complex 
subunit 13 (MED13), and decaprenyl diphosphate synthase subunit 2 (PDSS2), most of 
which were enriched in pathways related to muscle growth and differentiation and immunity.
Conclusion: In this study, we provided a series of genes associated with important economic 
traits were found in positive selection regions, and a scientific basis for the scientific conser
vation and genetic improvement of Luxi cattle.
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INTRODUCTION

Domestic cattle can not only provide meat, skin, hair, and other living materials, but also 
the main source of livestock power for farming and transportation, which gives them a 
pivotal role in world agricultural [1,2]. According to different morphological characteristics 
and living habits, domestic cattle can be divided into two subspecies, humpless taurine 
(Bos taurus) and humped indicine (Bos indicus) [3]. Bos taurus are mainly distributed in 
the whole Eurasian continent, North Africa, and West Africa, while Bos indicus are mainly 
distributed in the Indian subcontinent and Southeast Asia, but also in the Middle East 
and Southern Africa, and the Americas [4]. Among them, native breeds have higher genetic 
diversity compared with commercial breeds, which reflects in their ability to adapt the local 
conditions and used as an important genetic resource for cattle breeding and improve-
ment [5]. However, with the rapid development of urbanization and other factors, the 
variety and quantity of indigenous breeds are significantly reduced, and the risk of their 
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disappearance is increasing. Therefore, it is of significance to 
determine the genetic diversity characteristics and optimize 
the managements of indigenous breeds.
  For the last decades, molecular markers have been widely 
used in animal breeding programs and several different 
types of markers are available [6]. However, their applica-
tion has been limited in the past due to low density, high 
labor intensity, high technical requirements, and high cost 
of large-scale analysis. The advent of Whole-genome sequenc-
ing (WGS) technology has led to an exponential increase 
in the number of genetic variants found in a single experi-
ment. Especially, in recent years, with the development of 
sequencing technology and the reduction of sequencing 
cost, WGS technology has greatly promoted the mining of 
high-throughput genetic variants which have been applied 
to identify the genetic diversity, population structure, can-
didate genes for major economic traits, and the screening 
of molecular markers [7]. At present, a wide range of sys-
tematic WGS studies especially in the indigenous breeds 
have been carried out in pigs [8], cattle [9], sheep [10], and 
other livestock, and many remarkable scientific achieve-
ments have been achieved. 
  Luxi cattle (LUX), as one of the important indigenous 
breeds mainly distributed in Shandong province of China, 
are an important genetic resource noted for its large body 
size, fine-quality meat, and good strength for draft [11]. 
Over the past 30 years, LUX has been intensively bred for 
beef, leading to genetic improvement in production traits. In 
2022, the results of Ge et al [12] showed the values of average 
carcass weight and slaughter rate in LUX were much higher 
than those in the past, and Luxi beef was rich in amino acids 
and had a high content of essential amino acids. Genetic 
diversity is an important component of biological diversity 
and a key factor for species adaptation to the varied envi-
ronments or artificial selection [13]. Changes in genomic 
structural features caused by artificial or natural selections 
are called selection signals. These signals are closely related 
to the breeding direction of animals and the adaptation 
mechanism of domestication. Therefore, the detection of 
selection signals is of great significance for the genetic im-
provement of livestock and poultry, which helps to mine 
the genes related to the economic traits of animals, under-
stand the potential genetic bases of the formation of traits, 
and analyze the phenotypic differences among populations 
or breeds. Up to date, however, the genomic diversity and 
the genetic basis of prominent characteristics of LUX are 
still unknown.
  In this study, at the whole-genome level, single nucleotide 
polymorphisms (SNPs) were identified and annotated in 
LUX based on sequencing data of a total of 190 individuals 
and searched for selection signatures and candidate genes in 
LUX by three methods (pi, Fst, and XP-EHH) were analyzed. 

These results will help us to understand the process of breed 
formation and provide a theoretical basis for understanding 
the genetic mechanism of LUX breed-specific characteristics.

MATERIALS AND METHODS

Animal care
All experiments were conducted in accordance with the 
Institutional Animal Care and Use Committee guidelines 
(IACUC No. SY202306004) under currently approved pro-
tocols at Jilin University.

Sample collection, DNA extraction and whole-genome 
sequencing
Sixteen unrelated adult LUX individuals were collected accord-
ing to the pedigree information from Hongxiang Animal 
Husbandry Co., Ltd in Juancheng County, Heze City, Shan-
dong Province of China. The genomic DNA was extracted 
with TIANamp blood DNA kit from TIANGEN Biotech 
(Beijing, China) Co., Ltd. After extraction, the 1.0% agarose 
gel was used to detect the quality of genomic DNA frag-
ments, and the Nanodrop ND-2000 was used to detect the 
purity of DNA samples (OD260/OD280 = 1.8-2.0). A paired-
end library was constructed for each individual and the 
DNA was subjected to a 2×150 bp model using DNBSEQ-
T7 platform at the Novogene Bioinformatics, Beijing, China. 
Furthermore, the genomic data of 174 individuals from 15 
breeds available in the SRA database were downloaded, in-
cluding Luxi (LUX, n = 6), Angus (ANG, n = 20), Shorthorn 
(SHO, n = 17), Mishima (MIS, n = 8), Kazakh (KAZ, n = 
10), Mongolian (MON, n = 13), Hanwoo (HAN, n = 20), 
Tibetan (TIB, n = 11), Chaidamu (CHA, n = 8), Lingnan 
(LIN, n = 8), Wenling (WEN, n = 11), Wenshan (WES, n = 
7), Xiangxi (XIA, n = 14), Zhoushan (ZHO, n = 6), and 
Brahman (BRA, n = 15). In total, the data from 190 individu-
als were used for the subsequent analysis (Supplementary 
Table S1).

Reads mapping, single nucleotide polymorphism 
calling and annotation
Clean reads from all 190 cattle were mapped against the Bos 
taurus reference genome (ARS-UCD1.2) using the BWA-
MEM (v0.7.13) with 'bwa mem' parameters, which resulted 
in removing low-quality alignments and discarded low-quality 
sites [14]. The Picard tool was used to mark potential dupli-
cate reads (REMOVE_DUPLICATES). Variant calling was 
performed by Genome Analysis Toolkit (GATK v4.1.4) and 
the module of “HaplotypeCaller”, “GenotypeGVCFs” and 
“SelectVariants” was performed for downstream SNP calling 
[15]. All autosomal biallelic SNPs were filtered using the 
module “Variant Filtration” of GATK to obtain high-quality 
SNPs based on the following criteria: 'QD<2.0 || FS>60.0 || 
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MQ<40.0 || SOR >3.0 || MQRankSum <–12.5 || ReadPos-
RankSum <–8.0'. Finally, a total of 78,727,342 autosomal 
biallelic SNPs in 190 samples were identified in the genome 
through GATK's official website recommendation process. 
  In addition, the distribution and functional annotation of 
the autosomal SNPs of LUX were carried out using SnpEff 
(v5.1) based on the reference assembly (ARS-UCD1.2), and 
the deleterious mutations were identified in our population 
based on the sorting intolerant from tolerant (SIFT v5.2.2) 
scores using the Variant Effect Predictor tool (VEP v.91.3) 
with default parameter settings. The mutations with SIFT 
less than 0.05 were adjudged as deleterious to protein func-
tion and then mapped to their location in the protein-coding 
genes.

Genetic diversity analysis and linkage disequilibrium
Genetic diversity was assessed based on the SNPs filtered 
using PLINK software (v1.9) with parameters '--geno 0.05 
--maf 0.03 --mind 0.1'. The expected heterozygosity (HE) 
and observed heterozygosity (HO) were estimated using the 
'--hardy' option, and minor allele frequency (MAF) was esti-
mated using the '--freq' option implemented in the PLINK 
(v1.9). Further, the nucleotide diversity (pi) was estimated 
using VCFtools with the parameters '--window-pi 50,000 
--window-pi-step 25,000'. By using the PLINK (v1.9), the 
homozygosity inbreeding coefficient (FHOM) was calculated 
using the '--het' option, and the runs of homozygosity (ROHs) 
were measured using the '--homozyg' option [16]. The runs 
of homozygosity-based inbreeding coefficient (FROH) were 
calculated for each animal as FROH = ∑LROH/LGENOME, where 
∑LROH is the length of all ROH longer and LGENOME is the length 
of the genome covered by SNPs, which is 2,489,370,000 bp 
in our data [17]. The degree of linkage disequilibrium decay 
(LD) for each breed was measured by taking the correlation 
coefficients (r2) of pairwise SNPs using PopLDdecay with 
default parameters. 

Population structure and phylogenetic analysis
After pruning in PLINK (v1.9) with the parameter '--indep-
pair-wise 50 25 0.2', a set of SNPs in high-level pair-wise LD 
were removed to reduce the SNP dependency [16]. This op-
tion removed one of each pair of SNPs with a pairwise r2>0.2 
within a window of 50 SNPs and shifted the window by a 
step size of 25 SNPs, and the remaining 2,618,449 SNPs in 
approximate LD were extracted from the subset of 30,041,713 
SNPs and used for population structure analysis. Principal 
component analysis (PCA) was performed by the GCTA 
(v1.92.3) with an option '--grm' to discern genetic relation-
ships among breeds [18]. The graphical representation of 
PCA was depicted using the plot function in R (v3.6.1). In 
addition, population structure analysis was carried out with 
genetic clusters K ranging from 2 to 7 using the ADMIXTURE 

(v1.3) software with the parameters 'admixture --cv' to esti-
mate ancestral populations among our dataset, and the 
graphical representation of the ADMIXTURE results was 
generated using R (v3.6.1) [19]. Based on the pairwise genetic 
distance matrix using PLINK (v.1.9), the model of neighbor-
joining (NJ) tree used for phylogenetic reconstruction was 
constructed using MEGA (v7.0), and was visualized using 
iTOL [20].

Analysis and identification of selective sweeps
To detect potential genomic regions related to selection in 
LUX, three different statistics were used in this study. The 
nucleotide diversity (pi) and the fixation index (Fst) were es-
timated based on a sliding window with 50 kb and 25 kb 
step using VCFtools [21], and the parameters are '--window-
pi 500,000 --window-pi-step 25,000' and '--fst-window-size 
50,000 --fst-window-step 25,000', respectively. Furthermore, 
haplotype phasing was performed using BEAGLE (v5.2), 
and the cross-population extended haplotype homozygosity 
(XP-EHH) using selscan (v1.1) was also performed to detect 
the positive selection signatures between LUX and Angus 
[22]. The average of standardized XP-EHH scores for each 
50 kb region were chosen for XP-EHH selection scans. Then, 
the windows of the top 5% score of the three methods are 
selected for the next analysis. To make the results more re-
liable, the overlapping of genomic regions identified by at 
least two methods was determined as potential candidate 
regions of selection using BEDTools (v2.30.0) with the pa-
rameters 'intersect' and was annotated based on ARS-UCD1.2 
by BioMart tool (http://asia.ensembl.org/index.html) [10]. 
To reveal the potential biological function of candidate genes 
harbored in selected regions, gene ontology (GO) and Kyoto 
encyclopedia of genes and genomes (KEGG) pathway enrich-
ment analyses were performed using the web-based platform 
KEGG Orthology Based Annotation System (KOBAS v3.0) 
[23]. The enriched GO terms and pathways were selected 
stringently with an adjusted probability (p<0.05) and were 
used for further analysis in this study. Moreover, the quanti-
tative trait locus (QTL) was downloaded from the Cattle 
QTLdb and used to identify the overlapping regions associated 
with the most plausible trait-associated selective signatures 
[24]. The number and function of genes in candidate regions 
were determined after annotation.

RESULTS

Sequencing and SNPs calling
A total of 4,055,161,272 clean reads were generated after 
genome sequencing in 16 LUX samples and the detailed 
information on sequencing data was shown in Supplemen-
tary Table S2. The clean reads were aligned to the reference 
genome (ARS-UCD1.2) with an average depth of 13.51×. 
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Further, we annotated 32,462,568 biallelic SNPs that were 
discovered in LUX, and the average genome-wide nucleotide 
diversity within the LUX was 13.04 SNPs/kb. The frequency 
of SNPs on each chromosome was different, and those on 
chromosome 27 were the highest (15.03 SNPs/kb). Among 
these SNPs, functional annotation of the polymorphic sites re-
vealed that the vast majority of SNPs existed in the intergenic 
region (21.537%) and intronic region (66.158%) (Supplementary 
Table S3). Furthermore, 2,151 stop gain, 298 stop lost, 381 
start lost, 1,401 splice donor and 1,075 splice acceptor vari-
ants were detected. According to the SIFT scoring, 30,203 
missense SNPs were classified as likely deleterious to protein 
function (SIFT score <0.05) which will highlight the genetic 
variants having a potential influence on the function of the 
protein encoded.

Genetic diversity analysis and linkage disequilibrium
In total, 30,041,713 common autosomal biallelic SNPs were 
obtained in all breeds after filtering. To elucidate the genomic 
characteristics, the nucleotide diversity (pi) was calculated, 
and the result indicated that the pi values ranged from 0.00063 
to 0.00333 (Supplementary Table S4). Among them, breeds 
belonging to indicine (followed by XIA, LIN, WES, and WEN) 
had the highest nucleotide diversity, and the value pi of LUX 
cattle was higher than that in most taurine breeds but lower 
than that indicine breeds (Figure 1a). Among all groups in 
this study, the HO of LUX (0.2556) was higher than all breeds, 
and the HE of LUX (0.2482) was between BRA (0.2316) and 
WEN (0.2494), with relatively higher heterozygosity. Overall, 

these results indicated high genetic diversity in LUX. It can 
be observed from the figure that the LD pattern of each variety 
is different in subpopulations, and the LD level of indicine 
breeds was lower than that of taurine breeds which is consis-
tent with previous studies (Figure 1b). The LD attenuation 
distance of BRA population is smaller than most breeds, 
which may be implied the highest genetic diversity. At dis-
tances between markers (>50 kb), XIA and BRA had the 
lowest LD level, followed by LUX. Additionally, two inbreed-
ing coefficients were calculated based on the genomic data 
of all tested individuals. As shown in Supplementary Table 
S4, the results showed that the FHOM (–0.0298) in LUX was 
very close to zero. In addition, LUX has the lowest FROH 
(0.1765) compared to all other breeds. This result indicated 
the existing breeding programs effectively avoid inbreeding.

Population structure and admixture analysis
To investigate the genetic relationships among LUX and 
other cattle breeds, a total of 2,618,449 autosomal SNPs 
which generated from the pruning of pair-wise LD for fur-
ther analysis. The analysis was run with K ranging from 2 
to 7 to reflect the genetic background of the 15 breeds, with 
the lowest cross-validation error value (0.3959) being 6 (Fig-
ure 2a). There was a clear pattern of geographical distribution 
among these cattle breeds, which is consistent with the 
previous studies [25]. When K = 2, LUX showed mixed 
ancestral component: Bos taurus and Bos indicus ancestry; 
and when K = 3, LUX showed genetic heterogeneity with 
shared genome ancestry with East Asian taurine (HAN 

Figure 1. Genetic diversity among 190 individuals from 15 populations. (a) Box plots of the nucleotide diversity for each group. The black line in 
the boxplot is the median line and the outside points are outliers. (b) Decay of linkage disequilibrium on cattle autosomes was estimated from 
each breed. Different colored lines represented different breeds. ANG, Angus; BRA, Brahman; CHA, Chaidamu; HAN, Hanwoo; KAZ, Kazakh; LIN, 
Lingnan; LUX, Luxi; MIS, Mishima_Ushi; MON, Mongolian; SHO, Shorthorn; TIB, Tibetan; WEN, Wenling; WES, Wenshan; XIA, Xiangxi; ZHO, 
Zhoushan.
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and MIS), European taurine (SHO and ANG) and Chinese 
indicine (WEL and ZHO) genetic background (Figure 2a). 
Furthermore, the genetic relationships among the 15 cattle 
breeds revealed using PCA are shown in Figure 2. In PCA 
analysis, PC1 divided these breeds into Bos taurus and Bos 
indicus and can explain 11.15% of the total variations (Figure 
2b). In particular, PC1 obviously separated LUX from other 

breeds, which had the greatest explanatory power. The NJ 
tree indicated that LUX was clustered together with the 
LIN which was consistent with PCA and ADMIXTURE 
results (Figure 2c).

Genome-wide scanning for selection signatures
In the selection signal analyses, pi, Fst and XP-EHH methods 

Figure 2. Population structure of Luxi cattle and its relationship compared with other breeds. (a) Model-based clustering among different breeds 
using ADMIXTURE (K = 2 to 6). (b) the results of principal component analysis. (c) Neighbor-joining tree of the relationships among breeds (190 
individuals in total).
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(top 5%) were performed to identify the candidate regions 
and genes. There were 6,017 regions containing 2,941 genes, 
4,804 regions containing 2,221 genes and 1,920 regions con-
taining 1,304 genes identified, respectively. The detailed 
information including the particular candidate regions under 
selection were identified by different methods and shown in 
Figure 3a and Supplementary Table S5-S7. Conjoint analysis 
of the signatures of pi, Fst, and XP-EHH are shown in Figure 
3b. Of these, 75 overlapped genes were detected by all three 
methods (Figure 3c). Furthermore, among the candidate 
genes identified by at least two methods, several genes with 
overlapped regions were strongly selected in LUX and relat-
ed to muscle development (dedicator of cytokinesis 3 
[DOCK3]) [26], production traits (Ral GTPase activating 

protein catalytic subunit alpha 1 [RALGAPA1] and DAZ as-
sociated protein 1 [DAZAP1]) [27,28], body length (PLAG1 
zinc finger [PLAG1]) [29], marbling-related (myosin bind-
ing protein C1 [MYBPC1]) [30] (Table 1).
  After integration, 45 common regions within 45 candi-
date genes were detected in all three methods, indicating 
that these genes can be considered as potential candidates 
for positive selection in LUX (Supplementary Table S8). 
These genes were further enriched in KEGG pathways and 
GO terms to gain a better understanding of their functions 
and signaling pathways (Supplementary Table S9). In KEGG 
analysis, 14 significant enriched pathways were obtained, in-
cluding the oxidative phosphorylation pathway (bta00190; p 
= 0.00109), the adipocytokine signaling pathway (bta04920; 

Figure 3. Analysis of the signatures of positive selection in the genome of Luxi cattle. Red line displays the threshold levels of 5%. (a) Manhattan 
plot of selective sweeps in Luxi cattle. Alternating colors distinguish markers on neighboring chromosomes. (b) Conjoint analysis of the signa-
tures of pi, Fst, and XP-EHH of Luxi cattle. (c) Venn diagram showing the genes overlap among pi, Fst, and XP-EHH significant selection region.
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p = 0.00495), and the ubiquitin mediated proteolysis pathway 
(bta04120; p = 0.01726), which might be related to immunity 
and fat metabolism in LUX. Furthermore, a total of 169 sig-
nificantly enriched GO terms with p-value <0.05 were 
observed, such as regulation of lipid metabolic process 
(GO:0019216; p = 0.03343), embryonic skeletal system de-
velopment (GO:0048706; p = 0.04025), and bone remodeling 
(GO:0046849; p = 0.02102), which are related to metabolism 
and protein synthesis and skeletal muscle development. 
  Moreover, the QTL database was used to identify which 
genetic markers of candidate regions are most correlated 
with quantitative traits. The results showed that a significant 
region might overlap with several QTLs associated with dif-
ferent traits, 271 QTLs were located within or overlapping 
with these 45 candidate regions (Supplementary Table S10). 
Simultaneously, most of the candidate regions detected in 
the present study contain several QTLs for economically im-
portant traits, such as carcass traits, milk traits, and body 
weight traits. Among 45 candidate regions, 91.11% (41 can-
didate regions) were related to 65 QTLs for production 
traits, and 95.56% (43 candidate regions) were related to 61 
meat and carcass traits suggesting the strong selection for 
growth and meat performance traits of LUX. Notably, 88.89% 
(40 candidate regions) were associated with 59 QTLs for 
milk traits, suggesting the potential for selection of milk 
traits during the breeding of LUX.

DISCUSSION

Initially, LUX was a dual purpose cattle breed that was used 
as a draft animal and for beef production and an important 
part of a farm’s assets [31]. Based on the whole-genome se-
quencing data, this study conducted an overall evaluation of 
the genetic diversity and population structure of LUX, which 
is helpful to accurately understand the genetic diversity and 
breeding situation of current LUX. Compared with micro-
satellite markers, genome-wide SNP markers can more 
objectively reflect genetic differences between individuals 
and are increasingly used to analyze the genetic diversity of 
populations [32]. Genetic diversity is a key factor for popu-

lation survival and evolution, and based on the analysis of 
the whole genome sequencing results, we can develop a ra-
tional breeding program to reduce inbreeding and maintain 
the genetic diversity of LUX [33]. In this study, the HO and 
HE of LUX were 0.2556 and 0.2482 respectively, and it was 
found that HO was greater than HE which indicates that the 
genetic characteristics of LUX may have high genetic diversity 
among the 15 cattle populations. In population structure 
analysis, the ADMIXTURE analysis showed that LUX was 
located between taurine cattle and indicine cattle, which was 
also consistent with the situation of hybrid breeds in central 
China, such as Bohai-black, Qinchuan and Jiaxian cattle 
while the ratio of ancestral component is different [34-36]. 
Furthermore, the NJ tree showed LUX were separated from 
other cattle breeds, and the PCA result provides similar re-
sults to the above mentioned. Based on the study of autosomal 
SNPs, results showed that LUX have the second highest ge-
netic diversity, probably due to being a cross between the 
Bos taurus and Bos indicus. In addition, different populations 
of the same species have large differences in LD decay rates 
due to different genetic backgrounds, and domestication se-
lection will lead to a decrease in population genetic diversity 
and an increase in loci linkage. Interestingly, LUX had the 
lowest LD levels than other commercial varieties and higher 
than that of XIA and HAN cattle, which may be due to the 
lower selection intensity experienced by the LUX herd and 
there are still many breeding strategies to choose from in the 
future. 
  With the improvement of whole-genome sequencing 
technology, the biological basic research on the formation of 
important traits and the demand for improving the efficiency 
of livestock breeding are gradually increasing [37]. The "1,000 
Bull Genome" project has greatly met people's demand for 
functional gene mining of important economic traits and 
provided a theoretical basis and technical support for the 
development of efficient cattle breeding technology [38]. 
However, the current sequencing objects are mainly com-
mercial varieties, and limited attention is paid to the genomic 
diversity and whole-genome scanning footprint of positive 
selection characteristics of indigenous varieties [39]. This 

Table 1. Potential selected genes associated with important economic traits in Luxi cattle

Chr Candidate genes Methods Traits

22 Dedicator of cytokinesis 3, DOCK3 pi, Fst, XP-EHH Muscle development
14 PLAG1 zinc finger, PLAG1 pi, Fst, XP-EHH Body length
21 Ral GTPase activating protein cat-alytic subunit alpha 1, RALGAPA1 pi, Fst, XP-EHH Growth
8 Insulin like 6, INSL6 pi, Fst, XP-EHH Reproduction
12 Caudal type Homeobox 2, CDX2 pi, Fst Embryo development
20 Growth hormone receptor, GHR Fst, XP-EHH Growth and carcass
18 Cyclin dependent kinase 10, CDK10 pi, Fst Immune system
5 Myosin binding protein C1, MYBPC1 pi, Fst, XP-EHH Marbling-related
23 KH RNA binding domain con-taining, signal transduction asso-ciated 2, KHDRBS2 pi, XP-EHH Reproduction
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study lays a foundation for the study of genetic diversity and 
genetic characteristics of other indigenous cattle in China in 
the future.
  To improve detection efficiency and reduce false positives, 
we used pi, Fst and XP-EHH methods to identify plausible 
positive selection regions associated with important eco-
nomic traits in LUX, and if a gene is clearly detected by at 
least two methods, then it will be used as a candidate gene 
for further analysis. When comparing the selection signa-
tures of LUX with ANG cattle, 45 genes were identified by 
all three methods, indicating that these genes are strongly 
selected in LUX. Among them, a series of genes in LUX with 
strong signals for regulating skeletal muscle regeneration to 
varying degrees (DOCK3 and mediator complex subunit 13 
[MED13]) have also been reported [26,40]. Furthermore, we 
also identified several genes related to production and growth 
traits (RALGAPA1 and DAZAP1) [27,28]. INSL6 is associated 
with mammalian reproduction, nutrient metabolism and 
immune response [41]. PLAG1 in candidate regions is asso-
ciated with the body weight/height in animals including 
cattle, pigs, horses, and so on [42-44]. In addition, most of 
the annotated genes among genomic regions are uncharac-
terized symbols, and their biological importance remains to 
be elucidated. Enrichment analysis is used for identifying 
the likelihood of biological processes which understand the 
function and complex pathways of candidate genes highly 
related to the biological phenomena under study. In this study, 
GO terms (e.g., regulation of lipid metabolic process, em-
bryonic skeletal system development, and bone remodeling) 
were enriched, involving metabolism and protein synthesis 
and skeletal muscle development related genes, such as eph-
rin A2 (EFNA2) and golgi membrane protein 1 (GOLM1) 
[45]. Most of KEGG analysis are concentrated on immunity 
and fat metabolism pathways, further study of LUX is needed 
to understand the role of genetic variants resistant to disease 
and strong reproductive performance traits.
  Due to the change of breeding direction from draft-beef 
dual-purpose to beef cattle in LUX, some measures focusing 
on improving its defects such as late body maturity and low 
daily gain have been taken by crossing with some commer-
cial breed such as Simmental. For purebred LUX, we should 
further strengthen the management of breeding areas, take 
effective measures to prevent the number of purebred cattle 
from decreasing, and avoid blind hybridization.

CONCLUSION

In conclusion, this study not only provides novel insights 
into LUX genomic diversity, phylogenetic relationship, and 
selection sweep, but also provides theoretical bases regard-
ing the genetic mechanism underlying LUX characteristics 
and molecular breeding strategies of the composite cattle 

clades in the future. In addition, a series of candidate genes 
were identified that may be important for body size, skeletal 
muscle development traits, and production of meat and milk 
traits of this breed. These results will give an extensive refer-
ence for other important indigenous beef cattle and contribute 
to understanding the genetic mechanism behind artificial 
selection in the future.
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Supplementary Table S1. Summary of 174 cattle sample information


Sample ID BioProject Biosample Breed Total reads Mapping reads Mapping rate(%) Mean depth(X)


SRR1346376 PRJNA176557 SAMN02841106 Angus 395875946 391561718 0.9891 14.1109


SRR1348580 PRJNA176557 SAMN02842718 Angus 372181591 366949587 0.9859 13.2785


SRR1355237 PRJNA176557 SAMN02843061 Angus 428909861 423375265 0.9871 15.3859


SRR1355244 PRJNA176557 SAMN02843079 Angus 377910910 375172448 0.9928 13.2139


SRR1355255 PRJNA176557 SAMN02843054 Angus 364202030 358981695 0.9857 13.0172


SRR1365132 PRJNA176557 SAMN02843101 Angus 406552664 399474057 0.9826 13.8106


SRR1365144 PRJNA176557 SAMN02843103 Angus 514057821 507517745 0.9873 18.1356


SRR1425124 PRJNA176557 SAMN02843152 Angus 528060557 521712423 0.988 18.7112


SRR8587811 PRJNA343262 SAMN10940450 Angus 538360187 530116926 0.9847 26.0498


SRR8587919 PRJNA343262 SAMN10940535 Angus 536067382 527009445 0.9831 25.9978


SRR8587920 PRJNA343262 SAMN10940537 Angus 631558461 617722630 0.9781 30.2106


SRR8587922 PRJNA343262 SAMN10940536 Angus 525246602 517789823 0.9858 25.6285


SRR8587923 PRJNA343262 SAMN10940538 Angus 649770832 628450702 0.9672 30.7457


SRR8587924 PRJNA343262 SAMN10940532 Angus 538210984 530233068 0.9852 26.0952


SRR8587992 PRJNA343262 SAMN10940498 Angus 683686107 673336510 0.9849 32.4308


SRR8588014 PRJNA343262 SAMN10940528 Angus 524270846 516002043 0.9842 24.9798


SRR8588042 PRJNA343262 SAMN10940457 Angus 521999445 513449007 0.9836 24.8335


SRR8588100 PRJNA343262 SAMN10940474 Angus 534604801 525575173 0.9831 25.7992


SRR8588211 PRJNA343262 SAMN10940508 Angus 547784305 540258588 0.9863 26.7315


SRR8588263 PRJNA343262 SAMN10940525 Angus 525588655 517024645 0.9837 25.5302


SRR10800466 PRJNA597241 SAMN13671047 Chaidamu 894043787 884751774 0.9896 37.2431


SRR10800467 PRJNA597241 SAMN13671046 Chaidamu 837138476 826036683 0.9867 35.6819


SRR10800468 PRJNA597241 SAMN13671045 Chaidamu 867272103 859428210 0.991 36.3879


SRR5507268 PRJNA379859 SAMN06698978 Chaidamu 217583818 216425236 0.9947 10.9403


SRR5507269 PRJNA379859 SAMN06698977 Chaidamu 276563866 274976672 0.9943 13.725


SRR5507270 PRJNA379859 SAMN06698976 Chaidamu 240952291 238660370 0.9905 11.8091


SRR5507271 PRJNA379859 SAMN06698975 Chaidamu 208783436 207332692 0.9931 10.409


SRR5507272 PRJNA379859 SAMN06698974 Chaidamu 253050556 251328006 0.9932 12.5389


SRR926762 PRJNA210523 SAMN02225723 Hanwoo 467084399 464429007 0.9943 11.8107


SRR934395 PRJNA210523 SAMN02225724 Hanwoo 435780749 433444025 0.9946 10.4954


SRR934396 PRJNA210523 SAMN02225725 Hanwoo 469840142 467183558 0.9943 12.6553


SRR934397 PRJNA210523 SAMN02225726 Hanwoo 375025606 373120908 0.9949 9.09755


SRR934398 PRJNA210523 SAMN02225727 Hanwoo 427453340 424502969 0.9931 11.0113


SRR934399 PRJNA210523 SAMN02225728 Hanwoo 474742086 472169736 0.9946 11.8638


SRR934400 PRJNA210523 SAMN02225729 Hanwoo 436556925 434133315 0.9944 13.7851


SRR934401 PRJNA210523 SAMN02225732 Hanwoo 425675993 423260609 0.9943 15.0463


SRR934402 PRJNA210523 SAMN02225733 Hanwoo 493594977 488780948 0.9902 12.4987


SRR934403 PRJNA210523 SAMN02225730 Hanwoo 408008000 405477775 0.9938 11.197


SRR934404 PRJNA210523 SAMN02225731 Hanwoo 439415243 437067687 0.9947 13.0677


SRR934415 PRJNA210519 SAMN02225744 Hanwoo 410096280 406416389 0.991 14.7427


SRR934416 PRJNA210519 SAMN02225745 Hanwoo 437502857 433467598 0.9908 15.6693


SRR934417 PRJNA210519 SAMN02225746 Hanwoo 407082711 403162700 0.9904 14.5942


SRR934418 PRJNA210519 SAMN02225747 Hanwoo 430167607 425593525 0.9894 15.4027


SRR934419 PRJNA210519 SAMN02225748 Hanwoo 394936167 391093222 0.9903 14.2426


SRR934432 PRJNA210519 SAMN02225750 Hanwoo 428387065 424330027 0.9905 15.376


SRR934433 PRJNA210519 SAMN02225751 Hanwoo 386207169 379841591 0.9835 13.7911


SRR934434 PRJNA210519 SAMN02225752 Hanwoo 394568542 391009637 0.991 14.1337


SRR934435 PRJNA210519 SAMN02225753 Hanwoo 354612968 351291492 0.9906 12.7532


SRR5507252 PRJNA379859 SAMN06698994 Kazakh 211990019 210515246 0.993 10.6456







SRR5507253 PRJNA379859 SAMN06698993 Kazakh 242428972 241036539 0.9943 12.2418


SRR5507254 PRJNA379859 SAMN06698992 Kazakh 211284901 210211630 0.9949 10.8124


SRR5507255 PRJNA379859 SAMN06698991 Kazakh 222815730 221313983 0.9933 11.2327


SRR5507257 PRJNA379859 SAMN06698989 Kazakh 239591952 238180156 0.9941 12.1755


SRR5507258 PRJNA379859 SAMN06698988 Kazakh 272749720 271229917 0.9944 13.1077


SRR5507259 PRJNA379859 SAMN06698987 Kazakh 255056634 253850575 0.9953 12.4932


SRR5507260 PRJNA379859 SAMN06698986 Kazakh 274979877 273691065 0.9953 13.4489


SRR6234772 PRJNA396672 SAMN07431003 Kazakh 382990230 380860266 0.9944 12.6842


SRR6234773 PRJNA396672 SAMN07431002 Kazakh 356124728 354122655 0.9944 11.8923


SAMD00013611 PRJDB2660 SAMD00013611 Mishima_Ushi 685104468 591002743 0.8626 19.3947


SAMD00013608 PRJDB2660 SAMD00013608 Mishima_Ushi 644753314 532638284 0.8261 16.8402


SAMD00013613 PRJDB2660 SAMD00013613 Mishima_Ushi 594518201 511358969 0.8601 16.5398


SAMD00013610 PRJDB2660 SAMD00013610 Mishima_Ushi 392185147 368327155 0.9392 12.2628


SAMD00013607 PRJDB2660 SAMD00013607 Mishima_Ushi 450765777 426042978 0.9452 14.2032


SAMD00013612 PRJDB2660 SAMD00013612 Mishima_Ushi 521540023 493461935 0.9462 16.4843


SAMD00013609 PRJDB2660 SAMD00013609 Mishima_Ushi 479680457 452652889 0.9437 15.0837


SAMD00013606 PRJDB2660 SAMD00013606 Mishima_Ushi 438363906 412837252 0.9418 13.7926


SRR10809649 PRJNA598339 SAMN13703162 Mongolian 316202295 314430849 0.9944 13.1751


SRR10809650 PRJNA598339 SAMN13703161 Mongolian 199833849 198337074 0.9925 9.25478


SRR10809656 PRJNA598339 SAMN13703170 Mongolian 287851171 286429120 0.9951 13.2804


SRR10809658 PRJNA598339 SAMN13703168 Mongolian 246112216 244686904 0.9942 11.626


SRR10809660 PRJNA598339 SAMN13703166 Mongolian 208850407 207767691 0.9948 10.0581


SRR10809661 PRJNA598339 SAMN13703165 Mongolian 204192517 203128105 0.9948 9.83417


SRR5507261 PRJNA379859 SAMN06698985 Mongolian 223316768 222066444 0.9944 11.3768


SRR5507262 PRJNA379859 SAMN06698984 Mongolian 254082123 252707821 0.9946 12.9084


SRR5507263 PRJNA379859 SAMN06698983 Mongolian 251155374 249771608 0.9945 12.7815


SRR5507264 PRJNA379859 SAMN06698982 Mongolian 247762714 246265793 0.994 12.7879


SRR5507265 PRJNA379859 SAMN06698981 Mongolian 262583284 261067506 0.9942 13.3996


SRR5507266 PRJNA379859 SAMN06698980 Mongolian 250133567 248620378 0.994 12.2014


SRR5507267 PRJNA379859 SAMN06698979 Mongolian 245820705 244684012 0.9954 12.0139


SAMN05216071 PRJNA324822 SAMN05216071 Shorthorn 309831488 305665646 0.9866 15.8806


SRR10752668 PRJNA343262 SAMN13655882 Shorthorn 565218172 529966728 0.9376 25.9321


SRR10752669 PRJNA343262 SAMN13655881 Shorthorn 563365756 560810789 0.9955 26.7084


SRR10752670 PRJNA343262 SAMN13655880 Shorthorn 612492098 563683739 0.9203 27.7077


SRR10752671 PRJNA343262 SAMN13655879 Shorthorn 628452778 624172275 0.9932 30.4353


SRR10752672 PRJNA343262 SAMN13655878 Shorthorn 655533750 640847143 0.9776 31.2185


SRR10752673 PRJNA343262 SAMN13655877 Shorthorn 577851053 575133858 0.9953 28.2055


SRR10752674 PRJNA343262 SAMN13655876 Shorthorn 603367023 561120790 0.93 27.425


SRR10752676 PRJNA343262 SAMN13655874 Shorthorn 566164771 563117088 0.9946 27.2779


SRR10752678 PRJNA343262 SAMN13655873 Shorthorn 619275381 615902864 0.9946 30.1995


SRR10752679 PRJNA343262 SAMN13655872 Shorthorn 561716037 556991029 0.9916 27.2257


SRR10752680 PRJNA343262 SAMN13655871 Shorthorn 635610572 631204439 0.9931 30.7516


SRR10752681 PRJNA343262 SAMN13655870 Shorthorn 624282714 612285745 0.9808 30.136


SRR10752682 PRJNA343262 SAMN13655869 Shorthorn 616102290 611644070 0.9928 30.2563


SRR10752683 PRJNA343262 SAMN13655868 Shorthorn 595824373 585832062 0.9832 27.5841


SRR10752684 PRJNA343262 SAMN13655867 Shorthorn 390250409 388284506 0.995 18.843


SRR10752685 PRJNA343262 SAMN13655866 Shorthorn 606646277 602360489 0.9929 29.5873


SRR5507243 PRJNA379859 SAMN06699003 Tibetan 291454465 289999684 0.995 14.618


SRR5507244 PRJNA379859 SAMN06699002 Tibetan 233910592 232688302 0.9948 11.7153


SRR5507245 PRJNA379859 SAMN06699001 Tibetan 227569692 226425108 0.995 11.5445


SRR5507246 PRJNA379859 SAMN06699000 Tibetan 207289233 206122187 0.9944 10.4396







SRR5507247 PRJNA379859 SAMN06698999 Tibetan 230925713 229799144 0.9951 11.6493


SRR5507248 PRJNA379859 SAMN06698998 Tibetan 269813666 268428825 0.9949 13.5936


SRR5507249 PRJNA379859 SAMN06698997 Tibetan 223502745 222445769 0.9953 11.3357


SRR5507250 PRJNA379859 SAMN06698996 Tibetan 233281092 231860864 0.9939 11.7343


SRR5507251 PRJNA379859 SAMN06698995 Tibetan 230592394 229316765 0.9945 11.6335


SRR6234784 PRJNA396672 SAMN07431022 Tibetan 278226327 276823087 0.995 10.1501


SRR6234785 PRJNA396672 SAMN07431023 Tibetan 361518783 359621805 0.9948 13.0162


SRR5507215 PRJNA379859 SAMN06699031 Lingnan 220446742 218406957 0.9907 10.9552


SRR5507216 PRJNA379859 SAMN06699030 Lingnan 220063041 218527384 0.993 11.2247


SRR5507217 PRJNA379859 SAMN06699029 Lingnan 193294523 191835926 0.9925 9.73377


SRR5507218 PRJNA379859 SAMN06699028 Lingnan 189338652 188107316 0.9935 9.71742


SRR5507219 PRJNA379859 SAMN06699027 Lingnan 231684973 230309909 0.9941 11.2136


SRR5507220 PRJNA379859 SAMN06699026 Lingnan 231320294 229437613 0.9919 11.0968


SRR5507221 PRJNA379859 SAMN06699025 Lingnan 187391057 185784060 0.9914 9.39849


SRR5507222 PRJNA379859 SAMN06699024 Lingnan 236449010 235090406 0.9943 11.6367


SRR5507238 PRJNA379859 SAMN06699008 Luxi 225412375 223797426 0.9928 11.2876


SRR5507239 PRJNA379859 SAMN06699007 Luxi 186526429 184987895 0.9918 9.29899


SRR5507241 PRJNA379859 SAMN06699005 Luxi 227965202 226066904 0.9917 11.0163


SRR5507242 PRJNA379859 SAMN06699004 Luxi 246185985 244746661 0.9942 12.0031


SRR6234786 PRJNA396672 SAMN07431024 Luxi 356983895 355324133 0.9954 12.7511


SRR6234787 PRJNA396672 SAMN07431025 Luxi 333509269 331917644 0.9952 11.8983


SRR14765445 PRJNA431934 SAMN19491791 Brahman 334555110 332417543 0.9936 16.7671


SRR14765456 PRJNA431934 SAMN19491790 Brahman 449565758 446710559 0.9936 22.1346


SRR14765513 PRJNA431934 SAMN19491789 Brahman 265364163 264042583 0.995 12.8522


SRR6649997 PRJNA432125 SAMN08435316 Brahman 220823636 218371560 0.9889 11.6139


SRR6649998 PRJNA432125 SAMN08435295 Brahman 211493536 210811034 0.9968 11.2339


SRR6650019 PRJNA432125 SAMN08435284 Brahman 195827557 194596632 0.9937 10.6093


SRR6650020 PRJNA432125 SAMN08435281 Brahman 418909851 413220557 0.9864 16.0781


SRR6650021 PRJNA432125 SAMN08435282 Brahman 410379649 402731938 0.9814 15.5361


SRR6650022 PRJNA432125 SAMN08435279 Brahman 423429073 416247844 0.983 16.1252


SRR6650023 PRJNA432125 SAMN08435280 Brahman 423726581 418765607 0.9883 16.2363


SRR6650024 PRJNA432125 SAMN08435317 Brahman 227009483 224812098 0.9903 11.9445


SRR6650026 PRJNA432125 SAMN08435327 Brahman 237771445 236548444 0.9949 12.7438


SRR6650029 PRJNA432125 SAMN08435322 Brahman 206687504 205132999 0.9925 11.1547


SRR6650031 PRJNA432125 SAMN08435324 Brahman 446655476 441927388 0.9894 17.5568


SRR6650032 PRJNA432125 SAMN08435323 Brahman 228354933 227253360 0.9952 12.1243


DRR295117 PRJDB10918 SAMD00324137 Wenling 236514302 235504002 0.9957 10.283


DRR295118 PRJDB10918 SAMD00324138 Wenling 254811213 253594675 0.9952 11.0008


DRR295119 PRJDB10918 SAMD00324139 Wenling 209585337 208667012 0.9956 9.34973


DRR295120 PRJDB10918 SAMD00324140 Wenling 234575562 233514156 0.9955 10.113


DRR295121 PRJDB10918 SAMD00324141 Wenling 245590547 244468526 0.9954 10.7623


DRR295122 PRJDB10918 SAMD00324142 Wenling 219406825 218292245 0.9949 9.66524


DRR295123 PRJDB10918 SAMD00324143 Wenling 241745217 240687756 0.9956 10.5905


DRR295124 PRJDB10918 SAMD00324144 Wenling 221195322 220231915 0.9956 9.7298


DRR295125 PRJDB10918 SAMD00324145 Wenling 207058985 205838279 0.9941 9.14163


SRR6234762 PRJNA396672 SAMN07431013 Wenling 363679335 361648878 0.9944 12.4333


SRR6234763 PRJNA396672 SAMN07431012 Wenling 361688409 359546320 0.9941 12.329


SRR6024562 PRJNA379859 SAMN07622457 Wenshan 249396868 247067912 0.9907 11.1771


SRR6024569 PRJNA379859 SAMN07622458 Wenshan 260371785 256239244 0.9841 11.0827


SRR6024570 PRJNA379859 SAMN07622459 Wenshan 264460002 262406569 0.9922 11.7051


SRR6024575 PRJNA379859 SAMN07622462 Wenshan 257523084 255594335 0.9925 11.0839







SRR6024576 PRJNA379859 SAMN07622463 Wenshan 209037365 207486192 0.9926 9.79379


SRR6024577 PRJNA379859 SAMN07622460 Wenshan 261555149 259524466 0.9922 11.7409


SRR6024578 PRJNA379859 SAMN07622461 Wenshan 332699688 330347171 0.9929 14.604


SRR16949978 PRJNA779877 SAMN23078533 Xiangxi 245108915 244556582 0.9977 10.8861


SRR16949980 PRJNA779877 SAMN23078531 Xiangxi 253703749 253088593 0.9976 10.9304


SRR16949982 PRJNA779877 SAMN23078529 Xiangxi 262469228 261750302 0.9973 11.736


SRR16949983 PRJNA779877 SAMN23078528 Xiangxi 268301334 267664201 0.9976 12.0215


SRR16949984 PRJNA779877 SAMN23078527 Xiangxi 260237570 259391297 0.9967 11.5686


SRR16949986 PRJNA779877 SAMN23078545 Xiangxi 237991601 236554569 0.994 11.1644


SRR16949987 PRJNA779877 SAMN23078544 Xiangxi 223135082 221653053 0.9934 10.4947


SRR16949989 PRJNA779877 SAMN23078543 Xiangxi 224188433 222884119 0.9942 10.4412


SRR16949992 PRJNA779877 SAMN23078540 Xiangxi 250144088 249505775 0.9974 10.5045


SRR16949994 PRJNA779877 SAMN23078538 Xiangxi 289927429 289113010 0.9972 12.0444


SRR16949995 PRJNA779877 SAMN23078537 Xiangxi 275525129 274871984 0.9976 12.2069


SRR16949998 PRJNA779877 SAMN23078534 Xiangxi 278846237 278137466 0.9975 12.2576


SRR16949999 PRJNA779877 SAMN23078525 Xiangxi 240867254 240037783 0.9966 10.6959


SRR16950000 PRJNA779877 SAMN23078524 Xiangxi 241298509 240609487 0.9971 10.6823


DRR295126 PRJDB10918 SAMD00324146 Zhoushan 225266614 224331515 0.9958 9.87764


DRR295127 PRJDB10918 SAMD00324147 Zhoushan 211035818 210072556 0.9954 9.34666


DRR295128 PRJDB10918 SAMD00324148 Zhoushan 229421786 228421569 0.9956 10.0926


DRR295129 PRJDB10918 SAMD00324149 Zhoushan 238440681 237327887 0.9953 10.482


DRR295130 PRJDB10918 SAMD00324150 Zhoushan 226563931 226098157 0.9979 10.1143


DRR295131 PRJDB10918 SAMD00324151 Zhoushan 222411184 221959113 0.998 9.96424







Supplementary Table S2. Summary of sequencing data


Sample ID Breed Tissue Raw Reads Clean Reads Raw Base(G) Clean Base(G) Effective Rate(%) Error Rate(%) Q20(%) Q30(%) GC Content(%) Mapping ratio(%) Depth


Luxi-1 Luxi blood 225705438 224957214 33.86 33.74 99.67 0.03 97.68 92.97 43.53 99.72 12.0987


Luxi-2 Luxi blood 381,834,922 378,431,764 57.28 56.76 99.11 0.05 96.01 89.52 43.12 99.86 20.0201


Luxi-3 Luxi blood 227,519,650 223,416,212 34.13 33.51 98.20 0.04 96.24 89.86 42.53 99.85 11.8223


Luxi-4 Luxi blood 216,401,210 212,732,256 32.46 31.91 98.30 0.04 96.13 89.49 42.90 99.87 11.3496


Luxi-5 Luxi blood 211,831,464 208,269,308 31.77 31.24 98.32 0.04 95.91 88.87 42.81 99.84 11.1888


Luxi-6 Luxi blood 225,317,702 224,097,752 33.80 33.61 99.46 0.05 97.42 92.27 43.14 99.86 11.9117


Luxi-7 Luxi blood 207,688,570 206,711,370 31.15 31.01 99.53 0.05 97.02 90.99 42.61 99.86 10.8858


Luxi-8 Luxi blood 222956276 218929366 33.44 32.84 98.19 0.04 96.19 89.72 43.43 99.86 11.6742


Luxi-9 Luxi blood 325808630 325149892 48.87 48.77 99.80 0.03 96.62 90.40 44.25 99.66 17.3121


Luxi-10 Luxi blood 287,083,490 286,573,590 43.06 42.99 99.82 0.03 96.09 88.79 43.94 99.74 15.2362


Luxi-11 Luxi blood 263,658,264 263,137,714 39.55 39.47 99.80 0.03 96.99 90.59 43.81 99.55 14.0839


Luxi-12 Luxi blood 240,494,606 240,012,300 36.07 36.00 99.80 0.03 96.87 90.35 43.84 99.77 12.9371


Luxi-13 Luxi blood 242,974,042 242,405,688 36.45 36.36 99.77 0.04 95.82 87.43 43.92 99.70 13.0384


Luxi-14 Luxi blood 254,719,428 254,197,654 38.21 38.13 99.80 0.03 96.44 89.13 43.89 99.73 13.6366


Luxi-15 Luxi blood 279,489,154 278,805,210 41.92 41.82 99.76 0.03 96.07 88.14 44.00 99.47 14.7887
Luxi-16 Luxi blood 267980356 267333982 40.20 40.10 99.76 0.03 96.23 88.52 44.03 99.44 14.2236







Supplementary Table S3. Distribution of SNPs identified in LUX annotated by SnpEff. 
Variants Type Count Percent Region Type Count Percent
3_prime_UTR_variant 648, 748 0.783% DOWNSTREAM 4,169,606 5.037%
5_prime_UTR_premature_start_codon_gain_variant 25,965 0.031% EXON 974,840 1.178%
5_prime_UTR_variant 149,518 0.180% INTERGENIC 17,829,235 21.537%
downstream_gene_variant 4,169,606 5.031% INTRON 54,768,088 66.158%
initiator_codon_variant 42 0.000% SPLICE_SITE_ACCEPTOR 1,075 0.001%
intergenic_region 17,829,235 21.514% SPLICE_SITE_DONOR 1,380 0.002%
intragenic_variant 277,815 0.335% SPLICE_SITE_REGION 85,324 0.103%
intron_variant 54,840,227 66.173% TRANSCRIPT 277,815 0.336%
missense_variant 239,036 0.288% UPSTREAM 3,852,636 4.654%
non_coding_transcript_exon_variant 243,335 0.294% UTR_3_PRIME 648,748 0.784%
splice_acceptor_variant 1,075 0.001% UTR_5_PRIME 175,483 0.212%
splice_donor_variant 1,401 0.002%
splice_region_variant 90,096 0.109%
start_lost 381 0.000%
start_retained_variant 53 0.000%
stop_gained 2,151 0.003%
stop_lost 298 0.000%
stop_retained_variant 384 0.000%
synonymous_variant 501,711 0.605%
upstream_gene_variant 3,852,636 4.649%







Supplementary Table S4. Genetic diversity of the 15 cattle breeds used in this study.
Breed Code Sample Size pi H O H E F HOM F ROH


Luxi LUX 22 0.00305 0.2556 0.2482 -0.02982 0.1765 
Angus ANG 20 0.00127 0.1046 0.1028 -0.01806 0.4555 


Brahman BRA 15 0.00287 0.2312 0.2316 0.00008 0.2384 
Chaidamu CHA 8 0.00192 0.1593 0.1492 -0.06760 0.3164 
Hanwoo HAN 20 0.00151 0.1223 0.1225 0.00022 0.3611 
Kazakh KAZ 10 0.00175 0.1374 0.1392 0.01253 0.3373 
Lingnan LIN 8 0.00325 0.2360 0.2553 0.07559 0.2375 


Mishima_Ushi MIS 8 0.00063 0.0510 0.0486 -0.05183 0.7226 
Mongolian MON 13 0.00195 0.1560 0.1566 0.00340 0.2868 
Shorthorn SHO 17 0.00127 0.1090 0.1023 -0.06462 0.4409 
Tibetan TIB 11 0.00179 0.1398 0.1438 0.02609 0.3421 
Wenling WEL 11 0.00313 0.2441 0.2494 0.02086 0.2979 
Wenshan WES 7 0.00321 0.2521 0.2505 -0.00797 0.2088 
Xiangxi XIA 14 0.00333 0.2544 0.2680 0.04985 0.1931 


Zhoushan ZHO 6 0.00298 0.2408 0.2280 -0.05656 0.2967 







Supplementary Table S5. A summary of genes from pi  in LUX.
Chromosome Starting position Ending position pi Gene


1 99750001 99800000 0.00117726 PDCD10
24 43350001 43400000 0.00117714 LDLRAD4
3 62500001 62550000 0.00117707 ADGRL2
6 72425001 72475000 0.00117701 IGFBP7
3 96075001 96125000 0.00117691 ELAVL4
8 59825001 59875000 0.00117683 TPM2
8 59825001 59875000 0.00117683 CA9
8 59825001 59875000 0.00117683 TLN1
8 59825001 59875000 0.00117683 ARHGEF39
8 59825001 59875000 0.00117683 CCDC107
8 59825001 59875000 0.00117683 SIT1
2 87875001 87925000 0.00117678 SATB2
12 40550001 40600000 0.00117661 PCDH9
1 136975001 137025000 0.0011766 ACAD11
3 75000001 75050000 0.0011766 LRRC40
3 75000001 75050000 0.0011766 LRRC7
1 136975001 137025000 0.0011766 ACKR4
11 61225001 61275000 0.00117659 EHBP1
6 44150001 44200000 0.00117654 DHX15
11 29425001 29475000 0.00117649 TTC7A
20 23475001 23525000 0.00117647 SLC38A9
13 38250001 38300000 0.00117598 OVOL2
13 38250001 38300000 0.00117598 MGME1
6 83300001 83350000 0.00117538 STAP1
6 83300001 83350000 0.00117538 UBA6
3 99725001 99775000 0.00117523 NSUN4
3 99725001 99775000 0.00117523 FAAH
14 62075001 62125000 0.00117511 UBR5
1 80525001 80575000 0.00117492 FETUB
1 80525001 80575000 0.00117492 HRG
1 80525001 80575000 0.00117492 KNG1
10 59750001 59800000 0.00117489 USP8
10 59750001 59800000 0.00117489 USP50
10 59750001 59800000 0.00117489 TRPM7
10 59750001 59800000 0.00117489 U6
20 14200001 14250000 0.00117481 ADAMTS6
2 119925001 119975000 0.00117456 DIS3L2
9 60325001 60375000 0.00117449 BACH2
9 60325001 60375000 0.00117449 GJA10
9 60325001 60375000 0.00117449 CASP8AP2
12 36300001 36350000 0.00117384 PSPC1
25 26750001 26800000 0.00117362 FBRS
18 53275001 53325000 0.00117362 DMPK
25 26750001 26800000 0.00117362 PRR14
25 26750001 26800000 0.00117362 ZNF689
18 53275001 53325000 0.00117362 SIX5
18 53275001 53325000 0.00117362 DMWD
3 32275001 32325000 0.00117345 DRAM2
9 103875001 103925000 0.00117341 DLL1
20 14625001 14675000 0.0011734 CWC27







2 71575001 71625000 0.00117337 PTPN4
10 85500001 85550000 0.00117325 LIN52
19 33775001 33825000 0.00117318 AKAP10
19 33775001 33825000 0.00117318 ULK2
6 44175001 44225000 0.00117307 DHX15
3 83850001 83900000 0.00117303 PATJ
11 93975001 94025000 0.00117299 RC3H2
11 93975001 94025000 0.00117299 PDCL
15 29475001 29525000 0.0011726 BCL9L
15 29475001 29525000 0.0011726 CXCR5
18 44875001 44925000 0.00117253 WTIP
8 59850001 59900000 0.00117237 TLN1
8 59850001 59900000 0.00117237 TPM2
8 59850001 59900000 0.00117237 CA9
1 145450001 145500000 0.00117233 PCBP3
7 46050001 46100000 0.0011723 JADE2
1 69575001 69625000 0.00117226 SLC12A8
12 24875001 24925000 0.00117211 SERTM1
5 107725001 107775000 0.00117205 RAD52
2 106500001 106550000 0.00117197 USP37
2 106500001 106550000 0.00117197 CNOT9
14 21025001 21075000 0.00117194 PCMTD1
23 625001 675000 0.00117181 KHDRBS2
10 21550001 21600000 0.00117179 EFS
10 21550001 21600000 0.00117179 PABPN1
10 21550001 21600000 0.00117179 SLC22A17
10 21550001 21600000 0.00117179 IL25
18 18700001 18750000 0.0011715 BRD7
18 18700001 18750000 0.0011715 ADCY7
21 41225001 41275000 0.00117146 G2E3
21 41225001 41275000 0.00117146 SCFD1
22 50350001 50400000 0.00117141 MST1R
22 50350001 50400000 0.00117141 CAMKV
22 50350001 50400000 0.00117141 MON1A
22 50350001 50400000 0.00117141 ACTL11
22 50350001 50400000 0.00117141 TRAIP
1 58600001 58650000 0.00117127 GRAMD1C
1 58600001 58650000 0.00117127 CCDC191
1 58600001 58650000 0.00117127 ZDHHC23
15 36025001 36075000 0.00117116 SOX6
2 106250001 106300000 0.00117107 ARPC2
2 106250001 106300000 0.00117107 AAMP
2 106250001 106300000 0.00117107 GPBAR1
2 106250001 106300000 0.00117107 PNKD
13 56650001 56700000 0.00117105 SYCP2
13 56650001 56700000 0.00117105 PHACTR3
3 94900001 94950000 0.00117102 EPS15
11 87850001 87900000 0.00117102 YWHAQ
4 112275001 112325000 0.00117086 ZNF398
3 50850001 50900000 0.00117063 EVI5
4 61225001 61275000 0.00117044 SEPTIN7
4 61225001 61275000 0.00117044 U6







10 61900001 61950000 0.00117031 FBN1
2 119625001 119675000 0.00117001 DIS3L2
2 119625001 119675000 0.00117001 SNORA62
19 43450001 43500000 0.00116979 ETV4
2 71700001 71750000 0.00116965 PTPN4
5 67700001 67750000 0.00116927 HCFC2
5 56750001 56800000 0.0011692 PTGES3
5 56750001 56800000 0.0011692 ATP5F1B
5 56750001 56800000 0.0011692 BAZ2A
5 56750001 56800000 0.0011692 SNORD59A
23 350001 400000 0.001169 KHDRBS2
1 83050001 83100000 0.00116898 HTR3C
7 52750001 52800000 0.00116888 ARAP3
7 52750001 52800000 0.00116888 U4
8 59875001 59925000 0.00116883 TLN1
8 59875001 59925000 0.00116883 GBA2
8 59875001 59925000 0.00116883 RGP1
8 59875001 59925000 0.00116883 CREB3
8 59875001 59925000 0.00116883 MSMP
16 50925001 50975000 0.00116882 NADK
16 50925001 50975000 0.00116882 SLC35E2
16 50925001 50975000 0.00116882 GNB1
2 53875001 53925000 0.00116867 KYNU
10 12400001 12450000 0.00116864 DPP8
10 12400001 12450000 0.00116864 HACD3
3 101100001 101150000 0.00116846 EIF2B3
26 44325001 44375000 0.00116839 FAM53B
7 43975001 44025000 0.00116839 TCF3
26 44325001 44375000 0.00116839 EEF1AKMT2
7 43975001 44025000 0.00116839 UQCR11
12 28625001 28675000 0.00116821 BRCA2
12 28625001 28675000 0.00116821 ZAR1L
5 81350001 81400000 0.0011681 CCDC91
5 81350001 81400000 0.0011681 U6
29 48925001 48975000 0.00116806 KCNQ1
26 31525001 31575000 0.00116806 SHOC2
5 119525001 119575000 0.00116806 MOV10L1
5 119525001 119575000 0.00116806 TRABD
5 119525001 119575000 0.00116806 PANX2
5 119525001 119575000 0.00116806 SELENOO
9 93775001 93825000 0.00116803 ARID1B
5 35275001 35325000 0.00116802 DBX2
1 126650001 126700000 0.00116794 XRN1
8 200001 250000 0.00116782 MFSD14B
13 18775001 18825000 0.00116779 PARD3
21 27425001 27475000 0.00116778 MTMR10
21 27425001 27475000 0.00116778 FAN1
5 86125001 86175000 0.00116774 SOX5
14 29325001 29375000 0.00116732 CYP7B1
1 2850001 2900000 0.00116722 SYNJ1
5 36875001 36925000 0.00116712 ADAMTS20
17 69225001 69275000 0.00116696 LIF







3 95000001 95050000 0.00116686 RNF11
3 95000001 95050000 0.00116686 TTC39A
7 82075001 82125000 0.00116684 ATG10
14 19250001 19300000 0.00116659 SPIDR
17 56825001 56875000 0.00116634 SUDS3
14 64650001 64700000 0.00116632 VPS13B
2 125850001 125900000 0.00116623 WASF2
2 125850001 125900000 0.00116623 GPR3
2 125850001 125900000 0.00116623 U6
16 44775001 44825000 0.00116578 RERE
2 107100001 107150000 0.00116576 NHEJ1
2 107100001 107150000 0.00116576 SLC23A3
2 107100001 107150000 0.00116576 RETREG2
2 107100001 107150000 0.00116576 CNPPD1
5 34300001 34350000 0.00116565 ARID2
5 34300001 34350000 0.00116565 SCAF11
5 29125001 29175000 0.00116554 ATF1
13 38425001 38475000 0.0011655 DZANK1
8 77150001 77200000 0.00116541 KIF27
8 77150001 77200000 0.00116541 C8H9orf64
14 700001 750000 0.00116534 MAF1
14 700001 750000 0.00116534 SHARPIN
14 700001 750000 0.00116534 HGH1
14 700001 750000 0.00116534 WDR97
14 700001 750000 0.00116534 TSSK5
14 700001 750000 0.00116534 MROH1
14 700001 750000 0.00116534 CYC1
15 77300001 77350000 0.00116532 CELF1
2 88000001 88050000 0.00116521 SATB2
22 45400001 45450000 0.001165 ERC2
11 27175001 27225000 0.00116475 CAMKMT
19 32950001 33000000 0.00116472 TVP23B
2 91725001 91775000 0.0011647 RAPH1
12 29250001 29300000 0.00116428 RXFP2
11 29575001 29625000 0.00116428 CALM2
7 600001 650000 0.00116399 CNOT6
5 25850001 25900000 0.00116396 SMUG1
13 22875001 22925000 0.0011639 MLLT10
16 29700001 29750000 0.00116371 ITPKB
3 33450001 33500000 0.00116342 CSF1
7 50675001 50725000 0.00116337 DNAJC18
7 50675001 50725000 0.00116337 ECSCR
7 50675001 50725000 0.00116337 SPATA24
25 36050001 36100000 0.00116322 TSC22D4
25 36050001 36100000 0.00116322 NYAP1
25 36050001 36100000 0.00116322 SPACDR
4 43650001 43700000 0.00116311 PTPN12
2 126425001 126475000 0.00116308 ARID1A
7 45850001 45900000 0.00116306 PPP2CA
19 20800001 20850000 0.00116306 GIT1
19 20800001 20850000 0.00116306 TP53I13
19 20800001 20850000 0.00116306 ABHD15







19 20800001 20850000 0.00116306 ANKRD13B
19 20800001 20850000 0.00116306 TAOK1
21 22725001 22775000 0.00116304 PDE8A
3 100450001 100500000 0.00116297 NASP
3 100450001 100500000 0.00116297 GPBP1L1
3 100450001 100500000 0.00116297 CCDC17
26 22650001 22700000 0.00116259 ARMH3
12 28725001 28775000 0.00116248 FRY
21 7750001 7800000 0.00116247 IGF1R
27 33475001 33525000 0.00116213 NSD3
3 20150001 20200000 0.00116177 TARS2
3 20150001 20200000 0.00116177 ECM1
3 20150001 20200000 0.00116177 ADAMTSL4
10 53925001 53975000 0.00116172 MNS1
10 48900001 48950000 0.00116165 RORA
9 39025001 39075000 0.00116158 REV3L
22 44825001 44875000 0.00116153 ERC2
5 56250001 56300000 0.00116138 LRP1
5 81325001 81375000 0.00116131 CCDC91
5 81325001 81375000 0.00116131 U6
4 80900001 80950000 0.00116092 SUGCT
4 80900001 80950000 0.00116092 MPLKIP
11 73200001 73250000 0.00116079 HADHB
11 73200001 73250000 0.00116079 ADGRF3
5 34275001 34325000 0.00116076 SCAF11
5 34275001 34325000 0.00116076 ARID2
22 49450001 49500000 0.00116071 DOCK3
2 44625001 44675000 0.00116038 NEB
2 44625001 44675000 0.00116038 RIF1
16 72050001 72100000 0.00116034 RCOR3
25 20475001 20525000 0.00116028 HS3ST2
5 35975001 36025000 0.00116026 TMEM117
25 27175001 27225000 0.00116023 ZNF646
25 27175001 27225000 0.00116023 ZNF668
25 27175001 27225000 0.00116023 KAT8
25 27175001 27225000 0.00116023 PRSS53
25 27175001 27225000 0.00116023 BCKDK
25 27175001 27225000 0.00116023 VKORC1
9 18625001 18675000 0.00116019 PHIP
21 6875001 6925000 0.00116005 MEF2A
5 56225001 56275000 0.00116004 LRP1
5 56225001 56275000 0.00116004 NXPH4
10 59275001 59325000 0.00116 TNFAIP8L3
21 2150001 2200000 0.00115996 SNORD115
21 2150001 2200000 0.00115996 SNORD115
21 2150001 2200000 0.00115996 SNORD115
21 2150001 2200000 0.00115996 SNORD115
21 2150001 2200000 0.00115996 SNORD115
21 2150001 2200000 0.00115996 SNORD115
5 23500001 23550000 0.00115986 CRADD
13 28000001 28050000 0.0011597 SEPHS1
23 41700001 41750000 0.0011595 JARID2







12 82300001 82350000 0.00115941 ARGLU1
11 43475001 43525000 0.00115914 PAPOLG
10 21025001 21075000 0.00115908 PCK2
10 21025001 21075000 0.00115908 CPNE6
10 21025001 21075000 0.00115908 DCAF11
10 21025001 21075000 0.00115908 CARMIL3
10 21025001 21075000 0.00115908 NRL
10 21025001 21075000 0.00115908 PSME1
10 73825001 73875000 0.00115906 HIF1A
7 41400001 41450000 0.0011588 OR2AK3
22 50400001 50450000 0.00115879 TRAIP
22 50400001 50450000 0.00115879 UBA7
22 50400001 50450000 0.00115879 CDHR4
22 50400001 50450000 0.00115879 IP6K1
22 50400001 50450000 0.00115879 INKA1
2 24750001 24800000 0.00115849 DYNC1I2
10 37150001 37200000 0.00115849 MAPKBP1
10 37150001 37200000 0.00115849 MGA
15 52975001 53025000 0.00115845 FAM168A
2 71650001 71700000 0.00115834 PTPN4
3 20250001 20300000 0.00115813 RPRD2
2 106000001 106050000 0.00115812 TNS1
22 29900001 29950000 0.00115795 EIF4E3
2 122600001 122650000 0.00115792 PUM1
5 26400001 26450000 0.00115791 ATF7
12 46525001 46575000 0.00115782 DACH1
5 26575001 26625000 0.0011578 SP1
5 26575001 26625000 0.0011578 AMHR2
13 60300001 60350000 0.00115767 SLC52A3
11 74450001 74500000 0.00115761 NCOA1
2 125825001 125875000 0.00115758 WASF2
2 125825001 125875000 0.00115758 U6
10 21950001 22000000 0.00115757 MMP14
10 21950001 22000000 0.00115757 SLC7A7
10 21950001 22000000 0.00115757 LRP10
10 21950001 22000000 0.00115757 MRPL52
7 54325001 54375000 0.00115745 NR3C1
11 94075001 94125000 0.00115727 RABGAP1
11 94075001 94125000 0.00115727 ZBTB6
11 94075001 94125000 0.00115727 ZBTB26
9 42650001 42700000 0.00115722 PDSS2
5 57450001 57500000 0.0011572 SARNP
27 33425001 33475000 0.0011572 NSD3
11 98550001 98600000 0.00115713 ST6GALNAC6
11 98550001 98600000 0.00115713 ST6GALNAC4
11 98550001 98600000 0.00115713 PIP5KL1
11 98575001 98625000 0.00115695 FAM102A
11 14650001 14700000 0.00115695 DPY30
11 98575001 98625000 0.00115695 PIP5KL1
11 98575001 98625000 0.00115695 ST6GALNAC4
11 14650001 14700000 0.00115695 MEMO1
11 14650001 14700000 0.00115695 SPAST







11 98575001 98625000 0.00115695 DPM2
19 12750001 12800000 0.00115678 USP32
1 71150001 71200000 0.00115673 NRROS
6 84075001 84125000 0.00115663 YTHDC1
16 42825001 42875000 0.00115647 CASZ1
9 94925001 94975000 0.00115643 TULP4
9 28725001 28775000 0.00115618 SERINC1
9 28725001 28775000 0.00115618 HSF2
21 33775001 33825000 0.00115618 FAM219B
21 33775001 33825000 0.00115618 SCAMP2
21 33775001 33825000 0.00115618 MPI
21 33775001 33825000 0.00115618 COX5A
26 18475001 18525000 0.00115615 ARHGAP19
12 19400001 19450000 0.0011561 SPRYD7
12 19400001 19450000 0.0011561 TRIM13
8 74850001 74900000 0.00115606 B4GALT1
13 33850001 33900000 0.00115589 ZEB1
16 64500001 64550000 0.00115585 SMG7
22 17150001 17200000 0.00115585 SETD5
16 64500001 64550000 0.00115585 NMNAT2
18 45225001 45275000 0.00115574 U6
4 56875001 56925000 0.00115554 IMMP2L
11 43625001 43675000 0.00115554 REL
11 43625001 43675000 0.00115554 PUS10
3 22500001 22550000 0.00115549 PRKAB2
3 22500001 22550000 0.00115549 FMO5
1 72175001 72225000 0.00115536 ACAP2
3 52525001 52575000 0.00115525 BARHL2
4 30225001 30275000 0.00115508 SP4
5 45625001 45675000 0.00115489 IFNG
15 53000001 53050000 0.00115478 FAM168A
3 91875001 91925000 0.00115464 SSBP3
19 22525001 22575000 0.00115446 YWHAE
19 22525001 22575000 0.00115446 CRK
3 58425001 58475000 0.0011544 ZNHIT6
7 60225001 60275000 0.00115438 ADRB2
4 35600001 35650000 0.00115432 SEMA3D
10 20950001 21000000 0.00115427 IPO4
10 20950001 21000000 0.00115427 RNF31
10 20950001 21000000 0.00115427 PSME2
10 20950001 21000000 0.00115427 IRF9
10 20950001 21000000 0.00115427 REC8
10 20950001 21000000 0.00115427 TSSK4
10 20950001 21000000 0.00115427 TM9SF1
10 20950001 21000000 0.00115427 CHMP4A
10 20950001 21000000 0.00115427 PSME1
7 51175001 51225000 0.00115378 NRG2
15 52300001 52350000 0.00115372 STARD10
15 52300001 52350000 0.00115372 ARAP1
1 71325001 71375000 0.00115371 PAK2
1 71325001 71375000 0.00115371 SENP5
1 57725001 57775000 0.00115361 NEPRO







1 57725001 57775000 0.00115361 GTPBP8
5 55675001 55725000 0.0011536 EEF1AKMT3
5 55675001 55725000 0.0011536 TSFM
5 55675001 55725000 0.0011536 CYP27B1
5 55675001 55725000 0.0011536 MARCHF9
5 55675001 55725000 0.0011536 METTL1
5 55675001 55725000 0.0011536 CDK4
5 55675001 55725000 0.0011536 AGAP2
5 55675001 55725000 0.0011536 TSPAN31
5 55675001 55725000 0.0011536 AVIL
4 93850001 93900000 0.00115338 KLHDC10
14 69025001 69075000 0.00115318 CFAP418
29 45975001 46025000 0.00115301 PPP6R3
10 18800001 18850000 0.00115268 MYO9A
21 33350001 33400000 0.0011526 PTPN9
21 33350001 33400000 0.0011526 SIN3A
18 56175001 56225000 0.00115252 MED25
18 56175001 56225000 0.00115252 PTOV1
18 56175001 56225000 0.00115252 AKT1S1
18 56175001 56225000 0.00115252 PNKP
11 95025001 95075000 0.00115211 DENND1A
15 35825001 35875000 0.00115208 SOX6
4 85450001 85500000 0.00115205 ING3
4 85450001 85500000 0.00115205 CPED1
2 91250001 91300000 0.00115202 CARF
21 2100001 2150000 0.00115193 SNORD116
21 2100001 2150000 0.00115193 SNORD116
21 2100001 2150000 0.00115193 SNORD116
7 51000001 51050000 0.00115188 PSD2
7 51000001 51050000 0.00115188 NRG2
1 57700001 57750000 0.00115187 GTPBP8
1 57700001 57750000 0.00115187 NEPRO
5 111500001 111550000 0.00115183 TNRC6B
12 26225001 26275000 0.00115142 NBEA
14 51125001 51175000 0.00115113 CSMD3
20 39000001 39050000 0.00115113 PRLR
4 94375001 94425000 0.0011511 COPG2
16 39300001 39350000 0.00115101 DNM3
4 106725001 106775000 0.00115082 CLCN1
4 106725001 106775000 0.00115082 FAM131B
10 29800001 29850000 0.00115072 FMN1
26 31500001 31550000 0.00115072 SHOC2
13 46350001 46400000 0.00115069 LARP4B
13 46350001 46400000 0.00115069 U6
3 45425001 45475000 0.00115067 DPYD
19 40175001 40225000 0.00115062 IKZF3
19 40175001 40225000 0.00115062 ZPBP2
15 17600001 17650000 0.00115058 CUL5
5 73475001 73525000 0.00115004 HMGXB4
5 70300001 70350000 0.00115003 CRY1
17 13400001 13450000 0.00114958 HHIP
17 58750001 58800000 0.00114924 MED13L







11 73950001 74000000 0.00114923 DNMT3A
5 70600001 70650000 0.00114898 BTBD11
9 38175001 38225000 0.00114879 LAMA4
2 36700001 36750000 0.00114869 BAZ2B
12 26125001 26175000 0.00114864 NBEA
9 73825001 73875000 0.00114861 PDE7B
6 40050001 40100000 0.00114846 SLIT2
7 3900001 3950000 0.00114842 MAU2
7 3900001 3950000 0.00114842 GATAD2A
7 3900001 3950000 0.00114842 U6
9 15350001 15400000 0.00114838 SENP6
3 103525001 103575000 0.00114825 PPIH
3 103525001 103575000 0.00114825 YBX1
3 103525001 103575000 0.00114825 CCDC30
9 38775001 38825000 0.00114816 FYN
9 38775001 38825000 0.00114816 TRAF3IP2
23 9575001 9625000 0.00114807 FKBP5
22 33925001 33975000 0.00114802 SUCLG2
5 67750001 67800000 0.00114794 HCFC2
13 52275001 52325000 0.00114794 PTPRA
5 67750001 67800000 0.00114794 NFYB
13 52275001 52325000 0.00114794 VPS16
7 16675001 16725000 0.0011479 TIMM44
19 38400001 38450000 0.0011479 CBX1
19 38400001 38450000 0.0011479 NFE2L1
7 16675001 16725000 0.0011479 ELAVL1
19 38400001 38450000 0.0011479 COPZ2
7 16675001 16725000 0.0011479 SNAPC2
1 99700001 99750000 0.00114789 SERPINI1
1 99700001 99750000 0.00114789 PDCD10
13 38000001 38050000 0.0011478 RRBP1
12 25975001 26025000 0.00114762 NBEA
12 25975001 26025000 0.00114762 MAB21L1
17 69075001 69125000 0.00114737 MTMR3
27 15600001 15650000 0.00114723 LRP2BP
27 15600001 15650000 0.00114723 SNX25
21 22400001 22450000 0.00114703 ZNF592
5 36525001 36575000 0.00114698 TMEM117
3 110400001 110450000 0.00114697 ZMYM4
19 50800001 50850000 0.00114691 GPS1
19 50800001 50850000 0.00114691 DUS1L
19 50800001 50850000 0.00114691 RFNG
5 32600001 32650000 0.00114657 RPAP3
7 65925001 65975000 0.00114649 LARP1
3 32825001 32875000 0.00114622 KCNA2
2 122550001 122600000 0.00114601 PUM1
9 74700001 74750000 0.00114587 MAP3K5
5 66675001 66725000 0.00114585 PAH
19 23050001 23100000 0.00114562 SMG6
19 23050001 23100000 0.00114562 DPH1
19 23050001 23100000 0.00114562 HIC1
19 23050001 23100000 0.00114562 RTN4RL1







19 23050001 23100000 0.00114562 OVCA2
22 34425001 34475000 0.00114557 KBTBD8
18 26325001 26375000 0.00114534 CNOT1
18 26325001 26375000 0.00114534 SNORA50A
18 26325001 26375000 0.00114534 SNORA50A
26 21650001 21700000 0.00114507 PAX2
26 21650001 21700000 0.00114507 SNORA70
11 92600001 92650000 0.00114495 DAB2IP
25 27475001 27525000 0.00114488 SLC5A2
25 27475001 27525000 0.00114488 TGFB1I1
25 27475001 27525000 0.00114488 ARMC5
25 27475001 27525000 0.00114488 ITGAD
25 27475001 27525000 0.00114488 COX6A2
25 27475001 27525000 0.00114488 RUSF1
20 39900001 39950000 0.00114456 ADAMTS12
9 18500001 18550000 0.00114447 PHIP
26 23075001 23125000 0.0011444 SUFU
26 23075001 23125000 0.0011444 ACTR1A
26 23075001 23125000 0.0011444 MFSD13A
16 40050001 40100000 0.00114429 SUCO
12 30475001 30525000 0.00114419 KATNAL1
6 20700001 20750000 0.00114418 CXXC4
2 119775001 119825000 0.00114413 DIS3L2
9 41100001 41150000 0.00114413 SESN1
9 41100001 41150000 0.00114413 U12
1 70850001 70900000 0.00114403 PCYT1A
1 70850001 70900000 0.00114403 DYNLT2B
2 71600001 71650000 0.00114396 PTPN4
3 83100001 83150000 0.00114393 DOCK7
3 83100001 83150000 0.00114393 USP1
7 17125001 17175000 0.00114391 MYO1F
7 17125001 17175000 0.00114391 ADAMTS10
7 17125001 17175000 0.00114391 SNORA70
9 40725001 40775000 0.00114377 PPIL6
9 40725001 40775000 0.00114377 CD164
25 29000001 29050000 0.00114374 CALN1
11 61350001 61400000 0.00114364 EHBP1
15 52550001 52600000 0.00114364 FCHSD2
11 87875001 87925000 0.00114357 YWHAQ
1 80250001 80300000 0.00114357 ST6GAL1
11 87875001 87925000 0.00114357 ADAM17
2 44350001 44400000 0.00114345 ARL5A
3 94825001 94875000 0.00114344 EPS15
9 28750001 28800000 0.00114317 HSF2
9 28750001 28800000 0.00114317 SERINC1
26 18200001 18250000 0.00114306 LCOR
5 55850001 55900000 0.00114305 PIP4K2C
5 55850001 55900000 0.00114305 ARHGEF25
5 55850001 55900000 0.00114305 B4GALNT1
5 55850001 55900000 0.00114305 SLC26A10
5 55850001 55900000 0.00114305 DTX3
2 91275001 91325000 0.00114294 CARF







2 91275001 91325000 0.00114294 NBEAL1
10 43375001 43425000 0.00114278 MAP4K5
5 70575001 70625000 0.00114271 BTBD11
2 131575001 131625000 0.00114269 EIF4G3
3 9100001 9150000 0.00114257 CD84
17 35225001 35275000 0.00114256 U6
13 51875001 51925000 0.00114254 DNAAF9
25 41775001 41825000 0.00114239 ADAP1
25 41775001 41825000 0.00114239 GET4
25 41775001 41825000 0.00114239 SUN1
11 24550001 24600000 0.00114238 EML4
8 75425001 75475000 0.00114225 UBAP2
23 31225001 31275000 0.00114208 POM121L2
1 68000001 68050000 0.00114202 MYLK
5 30700001 30750000 0.00114194 LMBR1L
5 30700001 30750000 0.00114194 DHH
5 30700001 30750000 0.00114194 TUBA1B
5 25600001 25650000 0.00114185 GTSF1
26 21125001 21175000 0.00114178 CWF19L1
26 21125001 21175000 0.00114178 CHUK
26 21125001 21175000 0.00114178 BLOC1S2
26 21125001 21175000 0.00114178 SNORA12
1 84150001 84200000 0.00114173 ATP11B
2 47500001 47550000 0.00114135 EPC2
2 47500001 47550000 0.00114135 U6
15 30825001 30875000 0.00114119 POU2F3
22 6100001 6150000 0.00114101 STT3B
5 30250001 30300000 0.00114085 KCNH3
5 30250001 30300000 0.00114085 MCRS1
10 37850001 37900000 0.00114081 SNAP23
10 37850001 37900000 0.00114081 HAUS2
10 37850001 37900000 0.00114081 LRRC57
1 67025001 67075000 0.00114071 PARP14
1 67025001 67075000 0.00114071 HSPBAP1
5 28300001 28350000 0.00114034 SLC4A8
22 42400001 42450000 0.00114033 CFAP20DC
10 72975001 73025000 0.00114018 MNAT1
23 9650001 9700000 0.00114 FKBP5
4 56200001 56250000 0.00113986 DOCK4
14 29350001 29400000 0.00113971 CYP7B1
7 12725001 12775000 0.00113967 HOOK2
7 12725001 12775000 0.00113967 RNASEH2A
7 12725001 12775000 0.00113967 BEST2
7 12725001 12775000 0.00113967 GET3
7 12725001 12775000 0.00113967 PRDX2
7 12725001 12775000 0.00113967 JUNB
8 79225001 79275000 0.00113965 NAA35
8 79225001 79275000 0.00113965 GOLM1
4 118200001 118250000 0.00113961 LMBR1
15 29850001 29900000 0.00113955 CBL
15 29850001 29900000 0.00113955 MCAM
26 15025001 15075000 0.00113949 FRA10AC1







15 35275001 35325000 0.00113917 PIK3C2A
1 70250001 70300000 0.00113913 LRCH3
11 72275001 72325000 0.00113911 GTF3C2
11 72275001 72325000 0.00113911 PPM1G
11 72275001 72325000 0.00113911 SNX17
11 72275001 72325000 0.00113911 EIF2B4
11 72275001 72325000 0.00113911 ZNF513
11 72275001 72325000 0.00113911 MPV17
1 69950001 70000000 0.00113905 OSBPL11
10 36275001 36325000 0.00113899 RAD51
10 36275001 36325000 0.00113899 RMDN3
10 36275001 36325000 0.00113899 DNAJC17
10 36275001 36325000 0.00113899 GCHFR
10 36275001 36325000 0.00113899 C10H15orf62
7 57650001 57700000 0.00113895 TCERG1
11 64925001 64975000 0.00113895 MEIS1
21 22625001 22675000 0.00113888 PDE8A
21 22625001 22675000 0.00113888 U5
13 52250001 52300000 0.00113884 PTPRA
19 23100001 23150000 0.00113882 SMG6
19 23100001 23150000 0.00113882 U6
2 37100001 37150000 0.00113873 WDSUB1
2 37100001 37150000 0.00113873 TANC1
22 17125001 17175000 0.00113863 SETD5
2 125975001 126025000 0.00113858 WDTC1
17 62125001 62175000 0.00113845 TMEM116
17 62125001 62175000 0.00113845 ERP29
17 62125001 62175000 0.00113845 NAA25
17 62125001 62175000 0.00113845 U6
28 17875001 17925000 0.00113802 ARID5B
8 22075001 22125000 0.001138 CDKN2A
8 22075001 22125000 0.001138 CDKN2B
19 20600001 20650000 0.00113792 NUFIP2
19 20600001 20650000 0.00113792 U6
7 52550001 52600000 0.00113784 PCDHGC3
7 52550001 52600000 0.00113784 PCDHGC4
11 68425001 68475000 0.00113783 PCBP1
11 68425001 68475000 0.00113783 C11H2orf42
19 43275001 43325000 0.00113783 U2
19 43275001 43325000 0.00113783 U2
19 43275001 43325000 0.00113783 U2
19 43275001 43325000 0.00113783 U2
19 43275001 43325000 0.00113783 U2
13 54050001 54100000 0.00113773 RTEL1
13 54050001 54100000 0.00113773 STMN3
13 54050001 54100000 0.00113773 ARFRP1
13 54050001 54100000 0.00113773 TNFRSF6B
4 102775001 102825000 0.00113763 UBN2
27 14125001 14175000 0.00113756 WWC2
4 69250001 69300000 0.00113755 SKAP2
3 102300001 102350000 0.00113735 ST3GAL3
3 102300001 102350000 0.00113735 KDM4A







2 91025001 91075000 0.00113734 FAM117B
15 66750001 66800000 0.00113722 PRR5L
15 66750001 66800000 0.00113722 COMMD9
5 22000001 22050000 0.00113716 BTG1
6 116750001 116800000 0.00113675 FGFR3
6 116750001 116800000 0.00113675 LETM1
9 74375001 74425000 0.00113667 MAP7
5 62725001 62775000 0.00113649 IKBIP
5 62725001 62775000 0.00113649 SLC25A3
5 62725001 62775000 0.00113649 SNORA53
2 67600001 67650000 0.00113637 DPP10
3 89500001 89550000 0.00113597 PRKAA2
5 95450001 95500000 0.00113582 ATF7IP
16 44825001 44875000 0.00113581 RERE
2 126450001 126500000 0.00113574 ARID1A
22 45350001 45400000 0.00113548 ERC2
17 58775001 58825000 0.00113522 MED13L
7 57450001 57500000 0.00113497 RBM27
13 38050001 38100000 0.00113482 BANF2
4 46250001 46300000 0.00113464 KMT2E
4 46250001 46300000 0.00113464 SRPK2
11 73625001 73675000 0.00113443 ASXL2
21 22675001 22725000 0.00113437 PDE8A
25 35900001 35950000 0.00113425 TFR2
25 35900001 35950000 0.00113425 ACTL6B
25 35900001 35950000 0.00113425 GIGYF1
25 35900001 35950000 0.00113425 GNB2
25 35900001 35950000 0.00113425 MOSPD3
3 95550001 95600000 0.00113423 FAF1
23 9600001 9650000 0.00113418 FKBP5
10 78900001 78950000 0.00113416 GPHN
26 43500001 43550000 0.00113407 CPXM2
3 100950001 101000000 0.00113404 ZSWIM5
9 103950001 104000000 0.00113375 FAM120B
5 42925001 42975000 0.00113373 PTPRB
3 99775001 99825000 0.00113335 LRRC41
3 99775001 99825000 0.00113335 UQCRH
3 99775001 99825000 0.00113335 RAD54L
5 56850001 56900000 0.00113331 RBMS2
5 56850001 56900000 0.00113331 SPRYD4
8 225001 275000 0.00113292 MFSD14B
7 5850001 5900000 0.00113276 MYO9B
7 5850001 5900000 0.00113276 NR2F6
7 5850001 5900000 0.00113276 USHBP1
7 5850001 5900000 0.00113276 USE1
7 5850001 5900000 0.00113276 OCEL1
14 62025001 62075000 0.00113269 UBR5
15 52900001 52950000 0.00113264 FAM168A
15 52900001 52950000 0.00113264 U6
10 67500001 67550000 0.00113263 SOCS4
10 67500001 67550000 0.00113263 MAPK1IP1L
10 67500001 67550000 0.00113263 WDHD1







8 48175001 48225000 0.00113256 C8H9orf85
1 44650001 44700000 0.00113252 TOMM70
1 44650001 44700000 0.00113252 LNP1
2 111925001 111975000 0.00113245 AP1S3
22 11600001 11650000 0.00113243 OXSR1
22 11600001 11650000 0.00113243 ACAA1
22 11600001 11650000 0.00113243 MYD88
1 64975001 65025000 0.00113241 GPR156
5 119475001 119525000 0.0011324 MOV10L1
25 34900001 34950000 0.00113223 CUX1
6 116800001 116850000 0.00113215 TACC3
6 116800001 116850000 0.00113215 SLBP
6 116800001 116850000 0.00113215 TMEM129
7 16700001 16750000 0.00113187 ELAVL1
7 62725001 62775000 0.00113177 FAT2
5 25200001 25250000 0.00113172 MUCL1
2 125800001 125850000 0.0011317 WASF2
3 48300001 48350000 0.00113163 TLCD4
21 21575001 21625000 0.00113163 SEMA4B
21 21575001 21625000 0.00113163 CIB1
21 21575001 21625000 0.00113163 GDPGP1
11 86575001 86625000 0.00113157 ROCK2
11 86575001 86625000 0.00113157 SLC66A3
19 12550001 12600000 0.00113106 USP32
17 67600001 67650000 0.0011309 TTC28
13 36375001 36425000 0.00113067 MPP7
24 49200001 49250000 0.00113054 LIPG
12 36275001 36325000 0.00113035 PSPC1
1 126550001 126600000 0.0011302 ATR
1 126550001 126600000 0.0011302 XRN1
13 52200001 52250000 0.00113018 PTPRA
3 63075001 63125000 0.00113001 ADGRL2
7 12750001 12800000 0.00112993 GET3
7 12750001 12800000 0.00112993 TNPO2
7 12750001 12800000 0.00112993 HOOK2
7 12750001 12800000 0.00112993 BEST2
7 12750001 12800000 0.00112993 TRIR
7 12750001 12800000 0.00112993 SNORD41
9 65550001 65600000 0.00112986 RIPPLY 2
10 69750001 69800000 0.00112983 NAA30
5 65100001 65150000 0.00112983 SLC5A8
18 36075001 36125000 0.00112959 CDH1
18 36075001 36125000 0.00112959 TANGO6
25 18675001 18725000 0.00112948 LYRM1
25 18675001 18725000 0.00112948 DCUN1D3
25 18675001 18725000 0.00112948 DNAH3
25 25925001 25975000 0.00112945 ATP2A1
25 25925001 25975000 0.00112945 SH2B1
25 25925001 25975000 0.00112945 RABEP2
25 25925001 25975000 0.00112945 TUFM
25 25925001 25975000 0.00112945 ATXN2L
15 36125001 36175000 0.00112938 SOX6







19 35525001 35575000 0.00112936 MBTD1
3 19725001 19775000 0.00112923 PRUNE1
3 19725001 19775000 0.00112923 MINDY1
3 19725001 19775000 0.00112923 BNIPL
3 19725001 19775000 0.00112923 CDC42SE1
3 19725001 19775000 0.00112923 C3H1orf56
3 19725001 19775000 0.00112923 MLLT11
22 48625001 48675000 0.00112919 WDR82
22 48625001 48675000 0.00112919 TWF2
22 48625001 48675000 0.00112919 PPM1M
22 48625001 48675000 0.00112919 MIRLET7G
11 14350001 14400000 0.00112913 SRD5A2
10 57575001 57625000 0.00112909 ONECUT1
7 93975001 94025000 0.00112902 SLF1
3 110375001 110425000 0.00112894 ZMYM4
3 53275001 53325000 0.00112889 LRRC8D
26 23700001 23750000 0.00112877 CNNM2
26 23700001 23750000 0.00112877 NT5C2
2 106700001 106750000 0.00112871 CYP27A1
2 106700001 106750000 0.00112871 TTLL4
11 94400001 94450000 0.00112866 STRBP
4 61250001 61300000 0.00112858 SEPTIN7
4 61250001 61300000 0.00112858 U6
7 58475001 58525000 0.0011285 STK32A
8 75925001 75975000 0.0011283 CNTFR
11 99200001 99250000 0.00112825 ZER1
11 99200001 99250000 0.00112825 PKN3
11 99200001 99250000 0.00112825 SET
11 99200001 99250000 0.00112825 ZDHHC12
5 56525001 56575000 0.00112818 SDR9C7
5 56525001 56575000 0.00112818 RDH16
16 63900001 63950000 0.00112813 DHX9
16 63900001 63950000 0.00112813 SHCBP1L
15 52225001 52275000 0.00112802 ARAP1
15 52225001 52275000 0.00112802 PDE2A
3 50350001 50400000 0.001128 MTF2
1 82975001 83025000 0.00112788 DVL3
1 82975001 83025000 0.00112788 EIF2B5
1 82975001 83025000 0.00112788 AP2M1
11 66650001 66700000 0.00112765 PPP3R1
11 64800001 64850000 0.0011276 MEIS1
11 95725001 95775000 0.00112751 NR6A1
22 13725001 13775000 0.00112744 U6
9 34325001 34375000 0.00112735 DSE
11 38050001 38100000 0.00112728 CCDC88A
17 35300001 35350000 0.00112717 ADAD1
21 1250001 1300000 0.00112708 NDN
10 5075001 5125000 0.0011269 SIMC1
2 44575001 44625000 0.00112659 NEB
2 79550001 79600000 0.00112657 STAT4
25 13700001 13750000 0.00112657 PDXDC1
25 13700001 13750000 0.00112657 NTAN1







25 13700001 13750000 0.00112657 RRN3
2 79550001 79600000 0.00112657 STAT1
3 110000001 110050000 0.00112656 CLSPN
8 38250001 38300000 0.00112636 GLDC
22 50150001 50200000 0.00112633 SEMA3F
22 50150001 50200000 0.00112633 GNAT1
25 36825001 36875000 0.00112623 ZNF655
25 36825001 36875000 0.00112623 ZNF789
25 36825001 36875000 0.00112623 FAM200A
17 61775001 61825000 0.00112619 PTPN11
17 61775001 61825000 0.00112619 U6
15 74300001 74350000 0.00112615 EXT2
7 46075001 46125000 0.00112606 JADE2
18 34475001 34525000 0.00112601 TERB1
18 34475001 34525000 0.00112601 NAE1
18 34475001 34525000 0.00112601 DYNC1LI2
5 7575001 7625000 0.00112593 NAV3
9 73975001 74025000 0.00112585 PDE7B
8 76950001 77000000 0.00112558 GKAP1
2 7950001 8000000 0.00112542 U1
2 7950001 8000000 0.00112542 U6
25 35000001 35050000 0.00112541 CUX1
10 21925001 21975000 0.00112531 RBM23
10 21925001 21975000 0.00112531 MMP14
10 21925001 21975000 0.00112531 LRP10
10 21925001 21975000 0.00112531 REM2
23 18775001 18825000 0.00112502 RUNX2
1 67975001 68025000 0.00112502 MYLK
15 29925001 29975000 0.00112499 USP2
15 29925001 29975000 0.00112499 MFRP
2 86050001 86100000 0.00112489 MOB4
16 60150001 60200000 0.00112481 RALGPS2
11 43275001 43325000 0.00112476 BCL11A
21 22350001 22400000 0.0011247 SEC11A
21 22350001 22400000 0.0011247 ZNF592
15 36150001 36200000 0.00112468 SOX6
2 90700001 90750000 0.00112458 KIAA2012
2 90700001 90750000 0.00112458 SUMO1
9 60050001 60100000 0.00112443 BACH2
4 94400001 94450000 0.00112395 COPG2
4 94400001 94450000 0.00112395 TSGA13
12 20800001 20850000 0.00112382 INTS6
12 20800001 20850000 0.00112382 SERPINE3
2 37075001 37125000 0.00112368 WDSUB1
8 82125001 82175000 0.00112338 PTCH1
5 34200001 34250000 0.00112329 SCAF11
21 68000001 68050000 0.00112325 MARK3
6 60650001 60700000 0.0011232 PHOX2B
21 45850001 45900000 0.00112308 RALGAPA1
19 33800001 33850000 0.00112291 ULK2
3 52500001 52550000 0.00112274 BARHL2
2 90725001 90775000 0.00112265 SUMO1







2 90725001 90775000 0.00112265 KIAA2012
3 94850001 94900000 0.00112258 EPS15
13 42950001 43000000 0.00112238 TASOR2
13 42950001 43000000 0.00112238 GDI2
7 51200001 51250000 0.00112237 NRG2
18 22075001 22125000 0.00112225 FTO
7 43800001 43850000 0.00112216 DAZAP1
7 43800001 43850000 0.00112216 NDUFS7
7 43800001 43850000 0.00112216 PWWP3A
7 43800001 43850000 0.00112216 GAMT
7 43800001 43850000 0.00112216 RPS15
17 54550001 54600000 0.00112202 PPP1CC
10 54275001 54325000 0.00112195 RFX7
3 57675001 57725000 0.00112192 ODF2L
13 20300001 20350000 0.0011218 ARL5B
13 75050001 75100000 0.00112163 SLC35C2
13 75050001 75100000 0.00112163 ELMO2
9 81375001 81425000 0.00112157 PLAGL1
4 93875001 93925000 0.00112149 KLHDC10
20 70775001 70825000 0.0011213 IRX4
27 21400001 21450000 0.00112109 TUSC3
13 20275001 20325000 0.00112099 ARL5B
17 52875001 52925000 0.00112098 KNTC1
10 17600001 17650000 0.00112098 UACA
17 52875001 52925000 0.00112098 RSRC2
20 37275001 37325000 0.00112092 NIPBL
15 76075001 76125000 0.00112083 PHF21A
14 34075001 34125000 0.00112074 NCOA2
6 116675001 116725000 0.00112074 NSD2
14 34075001 34125000 0.00112074 U6
12 35375001 35425000 0.0011207 FGF9
5 69950001 70000000 0.00112061 RFX4
3 20225001 20275000 0.00112049 RPRD2
20 23200001 23250000 0.00112046 IL6ST
10 37825001 37875000 0.0011203 SNAP23
10 37825001 37875000 0.0011203 LRRC57
25 22825001 22875000 0.00112024 ZKSCAN2
25 33675001 33725000 0.00112018 BAZ1B
13 22850001 22900000 0.00112016 MLLT10
1 45075001 45125000 0.00111999 ADGRG7
26 22525001 22575000 0.00111981 OGA
26 22525001 22575000 0.00111981 KCNIP2
26 22525001 22575000 0.00111981 ARMH3
29 43775001 43825000 0.00111951 PCNX3
29 43775001 43825000 0.00111951 MAP3K11
29 43775001 43825000 0.00111951 SIPA1
29 43775001 43825000 0.00111951 KCNK7
19 27700001 27750000 0.00111909 ALOX12B
19 27700001 27750000 0.00111909 ALOXE3
19 27700001 27750000 0.00111909 ALOX15B
16 71200001 71250000 0.00111908 PPP2R5A
16 71200001 71250000 0.00111908 U6







11 62375001 62425000 0.00111907 VPS54
9 43825001 43875000 0.00111902 PRDM1
16 28550001 28600000 0.00111876 ENAH
9 103500001 103550000 0.00111876 DYNLT2
9 103500001 103550000 0.00111876 PHF10
9 103500001 103550000 0.00111876 ERMARD
9 75100001 75150000 0.00111862 IFNGR1
7 61025001 61075000 0.00111854 PPARGC1B
13 37950001 38000000 0.00111853 DSTN
13 37950001 38000000 0.00111853 RRBP1
16 61425001 61475000 0.00111848 LHX4
19 10700001 10750000 0.00111841 VMP1
28 17725001 17775000 0.00111806 CABCOCO1
13 62500001 62550000 0.00111779 BPIFA2A
28 13750001 13800000 0.00111773 FXYD4
7 47500001 47550000 0.00111749 TGFBI
7 47500001 47550000 0.00111749 Vault
10 61050001 61100000 0.00111743 GALK2
10 61050001 61100000 0.00111743 COPS2
21 2075001 2125000 0.00111732 SNORD116
21 2075001 2125000 0.00111732 SNORD116
21 2075001 2125000 0.00111732 SNORD116
21 2075001 2125000 0.00111732 SNORD116
21 2075001 2125000 0.00111732 SNORD116
21 2075001 2125000 0.00111732 SNORD116
21 2075001 2125000 0.00111732 SNORD116
15 55825001 55875000 0.00111724 EMSY
15 55825001 55875000 0.00111724 GVQW3
19 34975001 35025000 0.00111717 MPRIP
16 44575001 44625000 0.00111716 U6
16 42475001 42525000 0.00111703 MTOR
16 42475001 42525000 0.00111703 EXOSC10
7 19675001 19725000 0.00111688 CHAF1A
7 19675001 19725000 0.00111688 SH3GL1
26 14300001 14350000 0.00111665 EXOC6
4 94025001 94075000 0.00111649 CPA4
4 94025001 94075000 0.00111649 CPA5
10 61000001 61050000 0.00111643 GALK2
20 23625001 23675000 0.00111638 PLPP1
1 81075001 81125000 0.00111615 DGKG
4 32075001 32125000 0.00111609 IGF2BP3
4 32075001 32125000 0.00111609 TRA2A
14 14950001 15000000 0.00111605 NSMCE2
2 85450001 85500000 0.00111593 PGAP1
10 13350001 13400000 0.00111574 ZWILCH
10 13350001 13400000 0.00111574 RPL4
10 13350001 13400000 0.00111574 SNAPC5
10 13350001 13400000 0.00111574 MAP2K1
10 13350001 13400000 0.00111574 SNORD16
10 13350001 13400000 0.00111574 SNORD18
10 13350001 13400000 0.00111574 SNORD18
10 13350001 13400000 0.00111574 SNORD18







2 119900001 119950000 0.0011156 DIS3L2
27 33400001 33450000 0.0011155 NSD3
27 33400001 33450000 0.0011155 DDHD2
27 33400001 33450000 0.0011155 PLPP5
18 19000001 19050000 0.00111543 NKD1
14 64675001 64725000 0.0011153 VPS13B
13 33525001 33575000 0.0011153 ARHGAP12
2 120325001 120375000 0.00111528 PHC2
3 32500001 32550000 0.00111517 CD53
7 82050001 82100000 0.00111515 ATG10
3 78350001 78400000 0.00111501 MIER1
5 77075001 77125000 0.00111489 PKP2
7 50475001 50525000 0.00111484 SIL1
23 41675001 41725000 0.00111475 JARID2
22 7775001 7825000 0.00111464 CLASP2
20 66700001 66750000 0.00111457 UBE2QL1
3 67000001 67050000 0.0011145 ZZZ3
13 46850001 46900000 0.00111433 ZMYND11
20 41050001 41100000 0.00111427 SUB1
15 37800001 37850000 0.0011135 CALCB
5 95375001 95425000 0.00111346 ATF7IP
5 95375001 95425000 0.00111346 U6
19 26625001 26675000 0.00111326 PELP1
19 26625001 26675000 0.00111326 ARRB2
2 53025001 53075000 0.0011132 ARHGAP15
25 27500001 27550000 0.00111306 RUSF1
25 27500001 27550000 0.00111306 SLC5A2
25 27500001 27550000 0.00111306 TGFB1I1
25 27500001 27550000 0.00111306 AHSP
25 27500001 27550000 0.00111306 ARMC5
2 20700001 20750000 0.00111305 HOXD3
2 20700001 20750000 0.00111305 HOXD1
2 43525001 43575000 0.00111282 FMNL2
2 43525001 43575000 0.00111282 PRPF40A
7 12550001 12600000 0.00111265 NFIX
7 43250001 43300000 0.00111249 RNF126
7 43250001 43300000 0.00111249 FSTL3
7 43250001 43300000 0.00111249 PRSS57
7 43250001 43300000 0.00111249 FGF22
7 43250001 43300000 0.00111249 PALM
5 29700001 29750000 0.00111247 LIMA1
5 29700001 29750000 0.00111247 CERS5
8 38350001 38400000 0.00111242 UHRF2
17 53425001 53475000 0.00111219 PSMD9
17 53425001 53475000 0.00111219 HPD
5 71400001 71450000 0.00111215 TIMP3
7 19625001 19675000 0.00111214 HDGFL2
7 19625001 19675000 0.00111214 UBXN6
7 19625001 19675000 0.00111214 PLIN4
19 45525001 45575000 0.00111207 NSF
4 56900001 56950000 0.00111167 IMMP2L
11 15500001 15550000 0.00111157 LTBP1







7 65525001 65575000 0.00111128 GALNT10
14 600001 650000 0.00111125 HSF1
14 600001 650000 0.00111125 BOP1
14 600001 650000 0.00111125 DGAT1
14 600001 650000 0.00111125 SCX
14 600001 650000 0.00111125 SCRT1
20 14175001 14225000 0.00111124 ADAMTS6
9 73425001 73475000 0.00111107 AHI1
11 18900001 18950000 0.00111092 CRIM1
15 39200001 39250000 0.0011109 BTBD10
13 60675001 60725000 0.00111072 ZCCHC3
13 60675001 60725000 0.00111072 NRSN2
13 60675001 60725000 0.00111072 SOX12
13 60675001 60725000 0.00111072 C13H20orf96
11 99275001 99325000 0.00111063 TBC1D13
11 99275001 99325000 0.00111063 KYAT1
11 99275001 99325000 0.00111063 ENDOG
11 99275001 99325000 0.00111063 SPOUT1
9 42075001 42125000 0.00111049 OSTM1
9 65325001 65375000 0.00111044 MRAP2
9 73850001 73900000 0.00111028 PDE7B
5 57525001 57575000 0.00111019 ITGA7
5 57525001 57575000 0.00111019 CD63
5 57525001 57575000 0.00111019 RDH5
5 57525001 57575000 0.00111019 BLOC1S1
5 57525001 57575000 0.00111019 METTL7B
13 22925001 22975000 0.00110991 MLLT10
13 22925001 22975000 0.00110991 DNAJC1
23 52050001 52100000 0.00110982 EXOC2
14 47525001 47575000 0.0011098 UTP23
14 47525001 47575000 0.0011098 EIF3H
21 26050001 26100000 0.00110971 ZFAND6
3 99700001 99750000 0.00110959 FAAH
29 20275001 20325000 0.00110954 LUZP2
16 77050001 77100000 0.00110927 NEK7
19 43075001 43125000 0.00110921 BRCA1
10 53350001 53400000 0.00110871 U6
11 66575001 66625000 0.00110869 PPP3R1
11 66575001 66625000 0.00110869 DNAAF10
11 66575001 66625000 0.00110869 PNO1
14 27900001 27950000 0.00110866 NKAIN3
10 19375001 19425000 0.00110853 ARIH1
22 55975001 56025000 0.00110829 TMCC1
22 55975001 56025000 0.00110829 U6
22 55975001 56025000 0.00110829 U6
17 13550001 13600000 0.00110828 HHIP
18 39425001 39475000 0.00110824 TAT
18 39425001 39475000 0.00110824 MARVELD3
18 39425001 39475000 0.00110824 U6
10 46175001 46225000 0.00110813 HERC1
4 80975001 81025000 0.00110792 CDK13
2 91225001 91275000 0.00110764 CARF







2 91225001 91275000 0.00110764 WDR12
13 54850001 54900000 0.0011076 LAMA5
13 54850001 54900000 0.0011076 CABLES2
13 54850001 54900000 0.0011076 RBBP8NL
13 54850001 54900000 0.0011076 RPS21
22 50325001 50375000 0.00110745 MST1R
22 50325001 50375000 0.00110745 MON1A
22 50325001 50375000 0.00110745 RBM6
1 109325001 109375000 0.00110727 RSRC1
1 29300001 29350000 0.0011072 GBE1
2 22750001 22800000 0.00110711 SP3
9 41725001 41775000 0.00110702 AFG1L
19 26800001 26850000 0.00110688 BCL6B
19 26800001 26850000 0.00110688 C19H17orf49
19 26800001 26850000 0.00110688 CLEC10A
19 26800001 26850000 0.00110688 SLC16A13
19 26800001 26850000 0.00110688 SLC16A11
19 26800001 26850000 0.00110688 RNASEK
19 26800001 26850000 0.00110688 ALOX12
1 82800001 82850000 0.0011068 CLCN2
1 82800001 82850000 0.0011068 CHRD
1 82800001 82850000 0.0011068 POLR2H
1 82800001 82850000 0.0011068 FAM131A
1 82800001 82850000 0.0011068 THPO
3 50100001 50150000 0.00110677 DR1
22 45450001 45500000 0.00110671 ERC2
21 22375001 22425000 0.00110665 ZNF592
13 51850001 51900000 0.00110657 DNAAF9
1 76700001 76750000 0.00110649 IL1RAP
7 70575001 70625000 0.00110648 EBF1
7 18925001 18975000 0.00110612 PTPRS
7 47600001 47650000 0.00110602 SMAD5
7 47600001 47650000 0.00110602 SMIM32
7 18675001 18725000 0.00110596 SAFB2
2 89575001 89625000 0.00110595 FAM126B
2 89575001 89625000 0.00110595 ORC2
3 49050001 49100000 0.00110586 ABCD3
13 72075001 72125000 0.00110577 L3MBTL1
13 72075001 72125000 0.00110577 SRSF6
8 39175001 39225000 0.00110567 PDCD1LG2
2 121300001 121350000 0.0011055 EIF3I
2 121300001 121350000 0.0011055 TMEM234
2 121300001 121350000 0.0011055 DCDC2B
2 121300001 121350000 0.0011055 CCDC28B
2 121300001 121350000 0.0011055 IQCC
11 74825001 74875000 0.00110542 ITSN2
19 34625001 34675000 0.00110541 RAI1
19 34625001 34675000 0.00110541 SREBF1
19 34625001 34675000 0.00110541 TOM1L2
19 39850001 39900000 0.00110515 CDK12
19 39850001 39900000 0.00110515 MED1
14 64775001 64825000 0.00110493 VPS13B







5 30675001 30725000 0.00110489 LMBR1L
5 30675001 30725000 0.00110489 TUBA1B
7 50575001 50625000 0.00110468 MATR3
7 50575001 50625000 0.00110468 SNORA74
7 50575001 50625000 0.00110468 SNORA74
25 36800001 36850000 0.00110454 ZNF655
25 36800001 36850000 0.00110454 ZSCAN25
25 36800001 36850000 0.00110454 TMEM225B
9 41850001 41900000 0.00110437 SNX3
9 41850001 41900000 0.00110437 AFG1L
28 25050001 25100000 0.00110436 CCAR1
5 25625001 25675000 0.00110416 ITGA5
5 25625001 25675000 0.00110416 GTSF1
20 23500001 23550000 0.00110402 SLC38A9
3 34250001 34300000 0.00110397 CFAP276
3 34250001 34300000 0.00110397 TMEM167B
3 34250001 34300000 0.00110397 SCARNA2
11 92625001 92675000 0.0011039 DAB2IP
19 34650001 34700000 0.00110383 RAI1
9 48225001 48275000 0.00110373 GRIK2
15 53025001 53075000 0.00110371 FAM168A
1 71000001 71050000 0.00110346 RNF168
1 71000001 71050000 0.00110346 SMCO1
8 25700001 25750000 0.00110316 ADAMTSL1
24 43400001 43450000 0.0011031 LDLRAD4
13 27975001 28025000 0.00110306 PHYH
13 27975001 28025000 0.00110306 SEPHS1
1 69675001 69725000 0.00110303 ZNF148
27 42100001 42150000 0.001103 UBE2E1
3 95525001 95575000 0.00110294 FAF1
9 33850001 33900000 0.00110239 KPNA5
9 33850001 33900000 0.00110239 FAM162B
23 9350001 9400000 0.00110237 PPARD
10 16950001 17000000 0.00110236 TLE3
26 15550001 15600000 0.00110233 PLCE1
7 44525001 44575000 0.00110222 AFF4
7 44525001 44575000 0.00110222 ZCCHC10
7 44525001 44575000 0.00110222 U6
21 57925001 57975000 0.00110211 BTBD7
18 55075001 55125000 0.00110195 GRIN2D
18 55075001 55125000 0.00110195 KDELR1
18 55075001 55125000 0.00110195 SYNGR4
18 55075001 55125000 0.00110195 GRWD1
14 62050001 62100000 0.0011018 UBR5
7 49325001 49375000 0.00110168 MYOT
7 49325001 49375000 0.00110168 PKD2L2
7 43675001 43725000 0.00110138 MIDN
7 43675001 43725000 0.00110138 CIRBP
7 43675001 43725000 0.00110138 CBARP
7 43675001 43725000 0.00110138 FAM174C
7 43675001 43725000 0.00110138 EFNA2
7 43675001 43725000 0.00110138 ATP5F1D







3 51625001 51675000 0.00110133 TGFBR3
7 70650001 70700000 0.00110124 EBF1
1 111325001 111375000 0.00110123 KCNAB1
2 112650001 112700000 0.00110105 CUL3
1 114550001 114600000 0.00110103 RAP2B
17 62400001 62450000 0.00110101 BICDL1
23 2825001 2875000 0.0011008 PRIM2
8 38925001 38975000 0.00110067 RIC1
8 38925001 38975000 0.00110067 ERMP1
14 8475001 8525000 0.00110057 PHF20L1
17 35250001 35300000 0.00110035 ADAD1
17 35250001 35300000 0.00110035 U6
1 1875001 1925000 0.00110031 ITSN1
1 1875001 1925000 0.00110031 CRYZL1
12 29200001 29250000 0.00110025 RXFP2
6 116775001 116825000 0.00110022 FGFR3
24 35000001 35050000 0.00110021 ROCK1
18 24400001 24450000 0.00109993 GNAO1
24 42775001 42825000 0.00109962 AFG3L2
24 42775001 42825000 0.00109962 CIDEA
24 42775001 42825000 0.00109962 TUBB6
11 94575001 94625000 0.00109947 DENND1A
29 12475001 12525000 0.00109934 PCF11
3 104975001 105025000 0.00109911 SCMH1
3 104975001 105025000 0.00109911 U6
4 43625001 43675000 0.00109869 PTPN12
13 74750001 74800000 0.00109847 SLC12A5
13 74750001 74800000 0.00109847 MMP9
13 74750001 74800000 0.00109847 NCOA5
6 58675001 58725000 0.00109838 SMIM14
11 62400001 62450000 0.0010983 VPS54
3 87225001 87275000 0.00109828 JUN
16 50850001 50900000 0.00109821 GNB1
10 61250001 61300000 0.00109807 SHC4
3 79250001 79300000 0.00109754 PDE4B
3 79250001 79300000 0.00109754 MGC137454
12 36025001 36075000 0.00109722 GJB6
9 74175001 74225000 0.00109712 PDE7B
2 91550001 91600000 0.0010971 ABI2
13 76025001 76075000 0.00109677 NCOA3
13 60475001 60525000 0.00109661 CSNK2A1
21 41175001 41225000 0.00109657 G2E3
5 29725001 29775000 0.0010965 CERS5
5 29725001 29775000 0.0010965 LIMA1
3 32400001 32450000 0.00109637 LRIF1
13 32675001 32725000 0.00109632 CACNB2
3 62950001 63000000 0.00109617 ADGRL2
2 53800001 53850000 0.00109595 KYNU
20 23775001 23825000 0.0010959 MTREX
12 32375001 32425000 0.00109585 LNX2
10 52275001 52325000 0.00109572 ALDH1A2
10 52275001 52325000 0.00109572 U6







11 99550001 99600000 0.00109559 PTPA
11 99550001 99600000 0.00109559 CRAT
11 99550001 99600000 0.00109559 DOLPP1
8 59325001 59375000 0.00109556 FAM214B
8 59325001 59375000 0.00109556 VCP
8 59325001 59375000 0.00109556 PIGO
8 59325001 59375000 0.00109556 FANCG
8 59325001 59375000 0.00109556 STOML2
8 59325001 59375000 0.00109556 UNC13B
25 25900001 25950000 0.00109553 ATP2A1
5 70225001 70275000 0.00109553 TMEM263
5 70225001 70275000 0.00109553 CRY1
25 25900001 25950000 0.00109553 RABEP2
25 25900001 25950000 0.00109553 CD19
5 70225001 70275000 0.00109553 MTERF2
1 81250001 81300000 0.00109538 TRA2B
16 51125001 51175000 0.00109524 CCNL2
16 51125001 51175000 0.00109524 AURKAIP1
16 51125001 51175000 0.00109524 MRPL20
16 51125001 51175000 0.00109524 ANKRD65
16 51125001 51175000 0.00109524 MXRA8
29 28300001 28350000 0.00109521 ROBO3
17 62375001 62425000 0.00109517 BICDL1
5 66700001 66750000 0.00109502 PAH
5 66700001 66750000 0.00109502 ASCL1
1 73075001 73125000 0.001095 ATP13A3
4 30275001 30325000 0.00109482 SP4
4 30275001 30325000 0.00109482 DNAH11
7 50600001 50650000 0.00109478 MATR3
7 50600001 50650000 0.00109478 PAIP2
7 50600001 50650000 0.00109478 SLC23A1
16 42125001 42175000 0.00109467 DISP3
7 6400001 6450000 0.00109452 MED26
16 51950001 52000000 0.00109447 DNAJC16
16 51950001 52000000 0.00109447 AGMAT
5 37075001 37125000 0.00109441 ADAMTS20
9 86850001 86900000 0.0010942 LATS1
9 86850001 86900000 0.0010942 KATNA1
8 77125001 77175000 0.00109417 KIF27
2 125750001 125800000 0.00109407 AHDC1
19 36825001 36875000 0.00109392 KAT7
19 36825001 36875000 0.00109392 FAM117A
18 38075001 38125000 0.00109391 ZFHX3
13 50650001 50700000 0.00109383 HAO1
6 72325001 72375000 0.00109373 NOA1A
6 72325001 72375000 0.00109373 POLR2B
6 72325001 72375000 0.00109373 RESTB
18 36925001 36975000 0.0010937 WWP2
18 36925001 36975000 0.0010937 MIR140
13 51425001 51475000 0.00109341 HSPA12B
13 51425001 51475000 0.00109341 C13H20orf27
13 51425001 51475000 0.00109341 SPEF1







13 54075001 54125000 0.00109318 GMEB2
13 54075001 54125000 0.00109318 STMN3
13 54075001 54125000 0.00109318 SRMS
13 54075001 54125000 0.00109318 FNDC11
13 54075001 54125000 0.00109318 RTEL1
18 36275001 36325000 0.00109278 TANGO6
18 36275001 36325000 0.00109278 HAS3
20 2875001 2925000 0.00109265 RANBP17
2 119750001 119800000 0.00109259 DIS3L2
10 65050001 65100000 0.00109236 SPATA5L1
10 65050001 65100000 0.00109236 GATM
19 34275001 34325000 0.0010923 PRPSAP2
1 109375001 109425000 0.00109223 RSRC1
1 109375001 109425000 0.00109223 SHOX2
15 76725001 76775000 0.00109221 CKAP5
2 36675001 36725000 0.00109219 BAZ2B
7 7825001 7875000 0.00109212 BRD4
3 95625001 95675000 0.00109209 FAF1
1 158300001 158350000 0.0010919 TMEM39B
1 158300001 158350000 0.0010919 KHDRBS1
7 7375001 7425000 0.00109185 CYP4F2
7 7750001 7800000 0.00109168 AKAP8
7 7750001 7800000 0.00109168 AKAP8L
25 3450001 3500000 0.00109162 TFAP4
25 3450001 3500000 0.00109162 GLIS2
10 82125001 82175000 0.00109159 MED6
10 82125001 82175000 0.00109159 ADAM21
22 49725001 49775000 0.00109144 MAPKAPK3
22 49725001 49775000 0.00109144 HEMK1
22 49725001 49775000 0.00109144 CISH
2 24775001 24825000 0.0010914 DYNC1I2
21 24375001 24425000 0.00109116 ADAMTSL3
7 18575001 18625000 0.00109112 LONP1
7 18575001 18625000 0.00109112 CATSPERD
7 18575001 18625000 0.00109112 HSD11B1L
7 18575001 18625000 0.00109112 SAFB
7 18575001 18625000 0.00109112 MICOS13
7 18575001 18625000 0.00109112 RPL36
13 60450001 60500000 0.00109098 TCF15
7 38975001 39025000 0.00109095 DBN1
7 38975001 39025000 0.00109095 DDX41
7 38975001 39025000 0.00109095 DOK3
7 38975001 39025000 0.00109095 FAM193B
5 36425001 36475000 0.00109086 TMEM117
3 20200001 20250000 0.00109085 RPRD2
3 20200001 20250000 0.00109085 TARS2
5 36225001 36275000 0.00109079 TMEM117
19 50925001 50975000 0.00109072 NOTUM
19 50925001 50975000 0.00109072 MAFG
19 50925001 50975000 0.00109072 PYCR1
19 50925001 50975000 0.00109072 MYADML2
11 68150001 68200000 0.00109062 GMCL1







11 68150001 68200000 0.00109062 ANXA4
23 275001 325000 0.00109057 KHDRBS2
9 50325001 50375000 0.00109052 PNISR
9 50325001 50375000 0.00109052 USP45
5 51200001 51250000 0.00109033 USP15
1 70600001 70650000 0.00109005 TNK2
3 33875001 33925000 0.00108987 GNAI3
3 33875001 33925000 0.00108987 GPR61
22 45375001 45425000 0.00108985 ERC2
5 107550001 107600000 0.00108982 WNK1
11 94000001 94050000 0.00108976 RC3H2
11 94000001 94050000 0.00108976 SNORD90
1 132275001 132325000 0.00108965 SLC35G2
1 132275001 132325000 0.00108965 NCK1
16 64550001 64600000 0.00108963 SMG7
9 73900001 73950000 0.00108958 PDE7B
29 41175001 41225000 0.00108948 SLC3A2
18 39400001 39450000 0.00108948 PHLPP2
18 39400001 39450000 0.00108948 TAT
18 39400001 39450000 0.00108948 MARVELD3
29 41175001 41225000 0.00108948 CHRM1
21 30850001 30900000 0.00108935 IREB2
21 30850001 30900000 0.00108935 HYKK
12 36250001 36300000 0.00108932 PSPC1
12 36250001 36300000 0.00108932 ZMYM5
9 73950001 74000000 0.00108905 PDE7B
11 72375001 72425000 0.00108899 CAD
11 72375001 72425000 0.00108899 SLC30A3
11 72375001 72425000 0.00108899 SLC5A6
11 72375001 72425000 0.00108899 ATRAID
19 50625001 50675000 0.00108865 CCDC57
19 50625001 50675000 0.00108865 SLC16A3
19 50625001 50675000 0.00108865 CSNK1D
23 9325001 9375000 0.00108864 PPARD
2 85300001 85350000 0.0010886 CCDC150
6 116725001 116775000 0.00108842 LETM1
6 116725001 116775000 0.00108842 FGFR3
19 27125001 27175000 0.00108828 POLR2A
19 27125001 27175000 0.00108828 ZBTB4
19 27125001 27175000 0.00108828 CHRNB1
19 27125001 27175000 0.00108828 SLC35G6
7 88375001 88425000 0.00108801 MEF2C
5 30275001 30325000 0.00108786 SPATS2
5 30275001 30325000 0.00108786 KCNH3
10 86100001 86150000 0.0010876 DLST
10 86100001 86150000 0.0010876 PROX2
16 39525001 39575000 0.00108753 DNM3
13 12225001 12275000 0.00108729 DHTKD1
13 12225001 12275000 0.00108729 SEC61A2
2 79425001 79475000 0.00108687 GLS
10 19350001 19400000 0.00108679 ARIH1
2 85350001 85400000 0.00108668 GTF3C3







13 51375001 51425000 0.00108666 CDC25B
13 51375001 51425000 0.00108666 AP5S1
13 51375001 51425000 0.00108666 CENPB
13 51375001 51425000 0.00108666 SPEF1
12 24900001 24950000 0.00108645 SERTM1
9 103975001 104025000 0.00108642 FAM120B
28 30750001 30800000 0.00108641 KAT6B
11 62350001 62400000 0.00108631 VPS54
19 11075001 11125000 0.00108622 MED13
25 41675001 41725000 0.00108617 C25H7orf50
25 41675001 41725000 0.00108617 GPR146
21 45125001 45175000 0.00108587 BAZ1A
10 53975001 54025000 0.00108579 TEX9
10 53975001 54025000 0.00108579 MNS1
22 18625001 18675000 0.00108576 GRM7
2 26625001 26675000 0.00108562 PPIG
2 26625001 26675000 0.00108562 CFAP210
3 20275001 20325000 0.00108546 RPRD2
3 20275001 20325000 0.00108546 PRPF3
2 32750001 32800000 0.00108536 FIGN
6 5725001 5775000 0.00108533 PDE5A
7 50175001 50225000 0.00108505 CTNNA1
7 50175001 50225000 0.00108505 LRRTM2
13 51325001 51375000 0.00108484 MAVS
18 21750001 21800000 0.00108481 CHD9
3 54575001 54625000 0.00108479 GBP6
8 61925001 61975000 0.00108473 DCAF10
6 72225001 72275000 0.00108469 RESTB
6 72225001 72275000 0.00108469 NOA1A
9 44925001 44975000 0.00108457 LIN28B
9 44925001 44975000 0.00108457 BVES
18 225001 275000 0.00108448 OR4P4
16 51425001 51475000 0.00108443 AGRN
16 51425001 51475000 0.00108443 ISG15
16 51425001 51475000 0.00108443 HES4
3 16500001 16550000 0.0010843 DENND4B
18 15125001 15175000 0.00108428 C18H16orf87
16 41225001 41275000 0.0010842 VPS13D
13 12200001 12250000 0.00108416 SEC61A2
13 12200001 12250000 0.00108416 DHTKD1
13 12200001 12250000 0.00108416 NUDT5
18 38325001 38375000 0.0010841 ZFHX3
13 36100001 36150000 0.00108392 WAC
3 19875001 19925000 0.00108366 ARNT
5 29450001 29500000 0.00108356 LARP4
2 115625001 115675000 0.00108353 AGFG1
3 53250001 53300000 0.00108352 ZNF326
7 53325001 53375000 0.00108324 SPRY 4
7 22800001 22850000 0.00108318 RAPGEF6
7 22800001 22850000 0.00108318 FNIP1
17 53550001 53600000 0.00108314 TMEM120B
17 53550001 53600000 0.00108314 MORN3







8 27025001 27075000 0.00108298 CNTLN
2 119650001 119700000 0.00108258 DIS3L2
1 120875001 120925000 0.00108256 ZIC4
1 120875001 120925000 0.00108256 ZIC1
1 122325001 122375000 0.00108249 PLOD2
26 44450001 44500000 0.00108247 ZRANB1
25 18650001 18700000 0.00108233 DCUN1D3
13 61875001 61925000 0.00108226 NOL4L
27 34400001 34450000 0.00108211 ADAM32
7 39275001 39325000 0.00108192 PHYKPL
7 39275001 39325000 0.00108192 COL23A1
7 39275001 39325000 0.00108192 HNRNPAB
7 39275001 39325000 0.00108192 U6
7 49650001 49700000 0.00108186 GFRA3
11 86500001 86550000 0.00108183 ROCK2
17 35275001 35325000 0.00108179 ADAD1
10 53900001 53950000 0.00108178 MNS1
2 122250001 122300000 0.00108178 FABP3
2 122250001 122300000 0.00108178 SERINC2
2 122250001 122300000 0.00108178 ZCCHC17
13 50575001 50625000 0.00108161 HAO1
13 32100001 32150000 0.00108156 STAM
13 32100001 32150000 0.00108156 SNORD62
5 39375001 39425000 0.00108137 PDZRN4
25 41750001 41800000 0.00108134 ADAP1
25 41750001 41800000 0.00108134 COX19
25 41750001 41800000 0.00108134 CYP2W1
5 29150001 29200000 0.0010811 ATF1
5 29150001 29200000 0.0010811 DIP2B
5 55775001 55825000 0.00108098 OS9
4 95150001 95200000 0.00108072 MKLN1
7 50000001 50050000 0.00108052 CTNNA1
5 57500001 57550000 0.00108047 GDF11
5 57500001 57550000 0.00108047 CD63
5 57500001 57550000 0.00108047 RDH5
5 57500001 57550000 0.00108047 BLOC1S1
5 57500001 57550000 0.00108047 ITGA7
20 23750001 23800000 0.00108039 MTREX
1 70825001 70875000 0.00108007 PCYT1A
1 70825001 70875000 0.00108007 SLC51A
9 86625001 86675000 0.00107984 TAB2
3 80475001 80525000 0.00107983 JAK1
28 30600001 30650000 0.00107979 KAT6B
13 17850001 17900000 0.00107955 ABI1
5 54525001 54575000 0.00107885 LRIG3
6 58775001 58825000 0.00107866 UBE2K
14 50775001 50825000 0.00107851 CSMD3
21 26525001 26575000 0.00107848 ABHD17C
21 41700001 41750000 0.00107828 HECTD1
10 60775001 60825000 0.00107828 FGF7
21 56475001 56525000 0.0010782 TC2N
16 37725001 37775000 0.00107793 NTMT2







8 38075001 38125000 0.00107773 KDM4C
3 18950001 19000000 0.00107745 RORC
3 18950001 19000000 0.00107745 TDRKH
3 18950001 19000000 0.00107745 LINGO4
7 46450001 46500000 0.00107729 PITX1
7 46450001 46500000 0.00107729 CATSPER3
9 33725001 33775000 0.00107718 RFX6
21 6000001 6050000 0.00107716 LINS1
21 6000001 6050000 0.00107716 ASB7
26 22325001 22375000 0.00107705 DPCD
26 22325001 22375000 0.00107705 FBXW4
26 22325001 22375000 0.00107705 POLL
10 19000001 19050000 0.00107697 MYO9A
11 74800001 74850000 0.00107679 ITSN2
11 74800001 74850000 0.00107679 U3
17 62475001 62525000 0.00107653 GCN1
17 62475001 62525000 0.00107653 RAB35
16 41950001 42000000 0.00107609 DRAXIN
16 41950001 42000000 0.00107609 MAD2L2
19 26300001 26350000 0.00107597 ZFP3
19 26300001 26350000 0.00107597 SCIMP
13 29525001 29575000 0.00107554 SUV39H2
13 29525001 29575000 0.00107554 DCLRE1C
3 59525001 59575000 0.00107545 SPATA1
2 35175001 35225000 0.00107541 TANK
13 33450001 33500000 0.00107521 ARHGAP12
10 54725001 54775000 0.00107519 PRTG
10 71600001 71650000 0.00107511 DAAM1
7 22750001 22800000 0.00107508 FNIP1
7 22750001 22800000 0.00107508 U6
6 67775001 67825000 0.00107504 DCUN1D4
1 80625001 80675000 0.00107483 DNAJB11
1 80625001 80675000 0.00107483 TBCCD1
3 33950001 34000000 0.00107466 SYPL2
3 33950001 34000000 0.00107466 ATXN7L2
3 33950001 34000000 0.00107466 CYB561D1
6 116700001 116750000 0.00107461 LETM1
1 80850001 80900000 0.00107452 DGKG
3 20600001 20650000 0.00107447 OTUD7B
2 71550001 71600000 0.0010744 PTPN4
11 19725001 19775000 0.00107425 PRKD3
11 29175001 29225000 0.00107418 SOCS5
17 58650001 58700000 0.00107413 MED13L
1 64950001 65000000 0.0010741 GPR156
10 21600001 21650000 0.00107408 RNF212B
10 21600001 21650000 0.00107408 HOMEZ
10 21600001 21650000 0.00107408 BCL2L2
10 21600001 21650000 0.00107408 PPP1R3E
2 38725001 38775000 0.0010738 ACVR1C
17 29575001 29625000 0.00107369 LARP1B
13 47400001 47450000 0.00107343 TMEM230
13 47400001 47450000 0.00107343 CDS2







13 47400001 47450000 0.00107343 PCNA
1 122350001 122400000 0.00107324 PLOD2
3 63025001 63075000 0.00107323 ADGRL2
22 56025001 56075000 0.0010731 TMCC1
3 49950001 50000000 0.00107282 FNBP1L
3 63050001 63100000 0.00107267 ADGRL2
20 66725001 66775000 0.00107265 UBE2QL1
17 72900001 72950000 0.0010725 ARVCF
17 72900001 72950000 0.0010725 COMT
17 72900001 72950000 0.0010725 TANGO2
17 72900001 72950000 0.0010725 TXNRD2
14 67025001 67075000 0.00107245 CPQ
28 30675001 30725000 0.00107206 KAT6B
9 65275001 65325000 0.00107182 MRAP2
8 103350001 103400000 0.00107162 COL27A1
18 36000001 36050000 0.00107156 CDH3
18 36000001 36050000 0.00107156 CDH1
27 33375001 33425000 0.00107138 DDHD2
27 33375001 33425000 0.00107138 PLPP5
6 59450001 59500000 0.00107132 RBM47
19 12700001 12750000 0.00107056 USP32
17 58675001 58725000 0.0010702 MED13L
5 43150001 43200000 0.00107016 CNOT2
13 36075001 36125000 0.00107012 WAC
7 22725001 22775000 0.00107009 FNIP1
1 65075001 65125000 0.00107009 LRRC58
22 51150001 51200000 0.00107007 IP6K2
22 51150001 51200000 0.00107007 PRKAR2A
9 81300001 81350000 0.00106984 ZC2HC1B
9 81300001 81350000 0.00106984 LTV1
13 32075001 32125000 0.00106932 STAM
13 32075001 32125000 0.00106932 HACD1
12 36625001 36675000 0.00106928 ATP12A
5 107600001 107650000 0.00106913 WNK1
3 74900001 74950000 0.00106899 ANKRD13C
3 74900001 74950000 0.00106899 SRSF11
9 63850001 63900000 0.00106896 SNX14
8 75200001 75250000 0.00106882 UBE2R2
8 75200001 75250000 0.00106882 NOL6
8 75200001 75250000 0.00106882 AQP3
8 250001 300000 0.00106858 MFSD14B
5 36000001 36050000 0.00106848 TMEM117
1 120900001 120950000 0.00106814 ZIC4
1 120900001 120950000 0.00106814 ZIC1
5 36600001 36650000 0.00106809 TMEM117
5 30175001 30225000 0.001068 FMNL3
5 30175001 30225000 0.001068 PRPF40B
11 10125001 10175000 0.00106796 CCDC142
11 10125001 10175000 0.00106796 MOGS
11 10125001 10175000 0.00106796 INO80B
11 10125001 10175000 0.00106796 MRPL53
11 10125001 10175000 0.00106796 WBP1







11 10125001 10175000 0.00106796 PCGF1
11 10125001 10175000 0.00106796 LBX2
5 30325001 30375000 0.00106789 SPATS2
22 23675001 23725000 0.00106783 CNTN4
24 22850001 22900000 0.00106783 NOL4
10 36550001 36600000 0.00106781 INO80
13 50675001 50725000 0.00106768 HAO1
17 54300001 54350000 0.00106767 ANAPC7
17 54300001 54350000 0.00106767 ARPC3
17 54300001 54350000 0.00106767 GPN3
6 77050001 77100000 0.00106764 ADGRL3
10 21400001 21450000 0.0010675 THTPA
10 21400001 21450000 0.0010675 ZFHX2
21 1975001 2025000 0.00106729 SNORD116
5 66225001 66275000 0.00106726 IGF1
3 20175001 20225000 0.00106684 RPRD2
3 20175001 20225000 0.00106684 TARS2
3 20175001 20225000 0.00106684 ECM1
11 74475001 74525000 0.00106677 NCOA1
16 50725001 50775000 0.00106676 GABRD
9 39775001 39825000 0.00106665 DDO
9 39775001 39825000 0.00106665 SLC22A16
1 126000001 126050000 0.0010666 PAQR9
1 107225001 107275000 0.00106651 C1H3orf80
3 16275001 16325000 0.00106609 UBAP2L
3 16275001 16325000 0.00106609 C3H1orf43
3 16275001 16325000 0.00106609 TPM3
3 16275001 16325000 0.00106609 CFAP141
5 51225001 51275000 0.00106576 USP15
22 11675001 11725000 0.00106548 OXSR1
13 31500001 31550000 0.00106529 CUBN
1 79575001 79625000 0.00106525 BCL6
9 103900001 103950000 0.00106525 DLL1
9 103900001 103950000 0.00106525 FAM120B
14 23325001 23375000 0.00106515 PLAG1
7 53300001 53350000 0.00106513 SPRY 4
1 126625001 126675000 0.00106504 XRN1
2 91575001 91625000 0.0010647 ABI2
1 52100001 52150000 0.00106461 BBX
9 73475001 73525000 0.00106429 AHI1
10 35250001 35300000 0.00106428 FSIP1
18 38100001 38150000 0.00106418 ZFHX3
25 41800001 41850000 0.00106409 SUN1
25 41800001 41850000 0.00106409 GET4
25 41800001 41850000 0.00106409 ADAP1
9 41675001 41725000 0.00106391 AFG1L
7 70625001 70675000 0.0010639 EBF1
7 50375001 50425000 0.00106382 SIL1
20 31175001 31225000 0.00106372 NNT
23 16300001 16350000 0.00106361 UBR2
21 6925001 6975000 0.00106313 MEF2A
16 43700001 43750000 0.0010631 CLSTN1







14 34950001 35000000 0.00106297 EYA1
25 35875001 35925000 0.00106288 GIGYF1
25 35875001 35925000 0.00106288 GNB2
25 35875001 35925000 0.00106288 POP7
25 35875001 35925000 0.00106288 ACTL6B
25 35875001 35925000 0.00106288 EPO
15 58750001 58800000 0.00106281 KIF18A
12 11200001 11250000 0.00106265 ELF1
12 11200001 11250000 0.00106265 SNORA70
29 46025001 46075000 0.00106253 PPP6R3
1 111275001 111325000 0.00106219 KCNAB1
1 109350001 109400000 0.00106218 RSRC1
29 40875001 40925000 0.00106208 AHNAK
29 40875001 40925000 0.00106208 EEF1G
15 29125001 29175000 0.00106203 KMT2A
15 29125001 29175000 0.00106203 SNORA70
18 39450001 39500000 0.00106195 TAT
18 39450001 39500000 0.00106195 U6
7 43275001 43325000 0.00106184 PALM
7 43275001 43325000 0.00106184 FSTL3
7 43275001 43325000 0.00106184 PRSS57
15 52525001 52575000 0.00106177 FCHSD2
17 54575001 54625000 0.00106165 PPP1CC
10 58550001 58600000 0.0010613 TMOD2
2 53000001 53050000 0.00106117 ARHGAP15
6 36650001 36700000 0.00106115 PKD2
6 36650001 36700000 0.00106115 SPP1
9 63775001 63825000 0.00106103 SYNCRIP
9 63775001 63825000 0.00106103 SNORD50B
13 23575001 23625000 0.00106094 PIP4K2A
1 65400001 65450000 0.0010605 RABL3
1 65400001 65450000 0.0010605 GTF2E1
1 65400001 65450000 0.0010605 SNORA70
28 17900001 17950000 0.00106048 ARID5B
3 23250001 23300000 0.00106043 NOTCH2
23 25575001 25625000 0.00106028 BOLA-DQB
20 14225001 14275000 0.00106026 ADAMTS6
7 82025001 82075000 0.00106025 ATG10
13 51575001 51625000 0.00106025 ATRN
12 36600001 36650000 0.00106012 ATP12A
25 34925001 34975000 0.00105997 CUX1
13 52225001 52275000 0.00105988 PTPRA
10 58800001 58850000 0.00105969 DMXL2
5 69775001 69825000 0.00105958 POLR3B
19 11125001 11175000 0.00105954 MED13
1 158350001 158400000 0.00105954 KHDRBS1
1 158350001 158400000 0.00105954 ASMT
19 11125001 11175000 0.00105954 INTS2
1 1900001 1950000 0.00105908 CRYZL1
1 1900001 1950000 0.00105908 ITSN1
1 1900001 1950000 0.00105908 DONSON
8 22050001 22100000 0.0010588 CDKN2B







8 22050001 22100000 0.0010588 CDKN2A
14 21000001 21050000 0.00105819 PCMTD1
13 46400001 46450000 0.00105768 LARP4B
1 58400001 58450000 0.00105767 NAA50
1 58400001 58450000 0.00105767 ATP6V1A
25 41700001 41750000 0.00105755 C25H7orf50
25 41700001 41750000 0.00105755 GPR146
25 41700001 41750000 0.00105755 CYP2W1
19 27275001 27325000 0.00105751 SENP3
19 27275001 27325000 0.00105751 TNFSF12
19 27275001 27325000 0.00105751 EIF4A1
19 27275001 27325000 0.00105751 MPDU1
19 27275001 27325000 0.00105751 TNFSF13
19 27275001 27325000 0.00105751 FXR2
19 27275001 27325000 0.00105751 CD68
19 27275001 27325000 0.00105751 SOX15
19 27275001 27325000 0.00105751 SNORD10
19 27275001 27325000 0.00105751 SNORA48
22 7625001 7675000 0.00105737 UBP1
22 7625001 7675000 0.00105737 FBXL2
20 14000001 14050000 0.00105726 CENPK
20 14000001 14050000 0.00105726 ADAMTS6
26 21750001 21800000 0.00105709 SLF2
5 56625001 56675000 0.001057 HSD17B6
4 102800001 102850000 0.00105686 UBN2
19 23075001 23125000 0.00105667 SMG6
8 61900001 61950000 0.00105667 DCAF10
19 23075001 23125000 0.00105667 HIC1
19 34600001 34650000 0.00105651 TOM1L2
19 34600001 34650000 0.00105651 SREBF1
1 70625001 70675000 0.00105639 TFRC
1 70625001 70675000 0.00105639 TNK2
3 58850001 58900000 0.00105615 SYDE2
9 96000001 96050000 0.00105613 WTAP
9 96000001 96050000 0.00105613 ACAT2
9 96000001 96050000 0.00105613 TCP1
5 119500001 119550000 0.00105591 MOV10L1
5 119500001 119550000 0.00105591 PANX2
2 107350001 107400000 0.0010559 SPEG
2 107350001 107400000 0.0010559 DES
10 51425001 51475000 0.00105582 MINDY2
10 51425001 51475000 0.00105582 U6
26 31425001 31475000 0.00105578 PDCD4
26 31425001 31475000 0.00105578 BBIP1
7 51025001 51075000 0.00105494 NRG2
7 51025001 51075000 0.00105494 PSD2
3 99525001 99575000 0.00105474 MKNK1
10 54450001 54500000 0.00105467 NEDD4
8 48150001 48200000 0.00105459 C8H9orf85
8 48150001 48200000 0.00105459 ABHD17B
2 125700001 125750000 0.00105458 FGR
3 16200001 16250000 0.0010544 ATP8B2







3 16200001 16250000 0.0010544 AQP10
15 42525001 42575000 0.00105404 SBF2
2 120350001 120400000 0.001054 PHC2
2 79475001 79525000 0.0010539 GLS
2 79475001 79525000 0.0010539 STAT1
8 10300001 10350000 0.00105377 FBXO16
8 10300001 10350000 0.00105377 ZNF395
1 80025001 80075000 0.00105376 MASP1
6 116650001 116700000 0.00105358 NSD2
3 30700001 30750000 0.00105356 ST7L
3 30700001 30750000 0.00105356 CAPZA1
13 46900001 46950000 0.00105341 ZMYND11
3 108350001 108400000 0.00105314 MEAF6
3 108350001 108400000 0.00105314 SNIP1
10 43350001 43400000 0.00105305 MAP4K5
6 21925001 21975000 0.00105293 CISD2
6 21925001 21975000 0.00105293 SLC9B1
7 53350001 53400000 0.00105285 SPRY 4
6 67675001 67725000 0.00105276 DCUN1D4
6 67675001 67725000 0.00105276 CWH43
5 47950001 48000000 0.00105267 HMGA2
16 79200001 79250000 0.00105258 KIF14
16 79200001 79250000 0.00105258 U6
16 79200001 79250000 0.00105258 U6
19 44250001 44300000 0.00105249 GPATCH8
13 56625001 56675000 0.00105238 SYCP2
7 83150001 83200000 0.00105233 XRCC4
10 60200001 60250000 0.00105206 ATP8B4
2 122525001 122575000 0.0010517 PUM1
18 14650001 14700000 0.00105165 SPIRE2
18 14650001 14700000 0.00105165 TCF25
19 44275001 44325000 0.00105156 GPATCH8
12 32075001 32125000 0.00105141 CDX2
12 32075001 32125000 0.00105141 PDX1
12 32075001 32125000 0.00105141 URAD
17 53950001 54000000 0.00105128 P2RX7
11 97475001 97525000 0.00105125 LMX1B
2 107000001 107050000 0.00105112 NHEJ1
2 107000001 107050000 0.00105112 IHH
3 94875001 94925000 0.00105103 EPS15
3 34350001 34400000 0.00105095 WDR47
3 34350001 34400000 0.00105095 CLCC1
20 6425001 6475000 0.00105093 MSX2
19 39875001 39925000 0.0010506 CDK12
8 39000001 39050000 0.00105049 RIC1
10 59900001 59950000 0.00105031 GABPB1
7 60425001 60475000 0.00105003 SH3TC2
8 75775001 75825000 0.00104991 FAM219A
29 41075001 41125000 0.00104989 STX5
29 41075001 41125000 0.00104989 NXF1
29 41075001 41125000 0.00104989 TAF6L
29 41075001 41125000 0.00104989 POLR2G







29 41075001 41125000 0.00104989 TMEM179B
29 41075001 41125000 0.00104989 TMEM223
1 117675001 117725000 0.00104988 TSC22D2
3 64600001 64650000 0.00104977 U6
17 54500001 54550000 0.00104967 HVCN1
17 54500001 54550000 0.00104967 TCTN1
1 84125001 84175000 0.00104961 ATP11B
2 4750001 4800000 0.00104929 WDR33
2 4750001 4800000 0.00104929 SFT2D3
4 76825001 76875000 0.00104907 OGDH
4 76825001 76875000 0.00104907 DDX56
4 76825001 76875000 0.00104907 TMED4
17 54425001 54475000 0.00104899 PPTC7
1 80425001 80475000 0.00104886 RFC4
1 80425001 80475000 0.00104886 EIF4A2
1 80425001 80475000 0.00104886 ADIPOQ
1 80425001 80475000 0.00104886 SNORA81
1 80425001 80475000 0.00104886 SNORA63
1 80425001 80475000 0.00104886 SNORD2
2 90550001 90600000 0.00104876 FZD7
23 31950001 32000000 0.00104866 SLC17A2
23 31950001 32000000 0.00104866 SLC17A3
3 92750001 92800000 0.00104835 DMRTB1
20 4000001 4050000 0.00104829 UBTD2
7 44150001 44200000 0.00104805 REXO1
7 44150001 44200000 0.00104805 KLF16
7 44150001 44200000 0.00104805 ABHD17A
7 31825001 31875000 0.00104804 SRFBP1
4 56075001 56125000 0.00104793 ZNF277
4 56075001 56125000 0.00104793 DOCK4
4 43275001 43325000 0.00104774 PHTF2
7 70600001 70650000 0.00104769 EBF1
6 86550001 86600000 0.00104702 SLC4A4
10 37050001 37100000 0.00104698 MGA
5 36650001 36700000 0.00104698 IRAK4
5 36650001 36700000 0.00104698 TWF1
9 74200001 74250000 0.0010469 MTFR2
9 62675001 62725000 0.00104681 ZNF292
10 20400001 20450000 0.00104678 NPTN
2 127550001 127600000 0.00104646 MACO1
18 7775001 7825000 0.0010463 PKD1L2
3 16525001 16575000 0.0010463 GATAD2B
6 66550001 66600000 0.00104622 CORIN
6 66550001 66600000 0.00104622 NFXL1
29 12400001 12450000 0.00104617 ANKRD42
29 12400001 12450000 0.00104617 CCDC90B
3 18625001 18675000 0.00104616 TCHHL1
3 18625001 18675000 0.00104616 TCHH
3 45375001 45425000 0.00104541 DPYD
18 36900001 36950000 0.0010454 WWP2
5 69975001 70025000 0.00104539 RFX4
1 78850001 78900000 0.00104536 LPP







9 63875001 63925000 0.00104526 SNX14
5 60525001 60575000 0.00104525 ELK3
5 60525001 60575000 0.00104525 CDK17
16 41800001 41850000 0.001045 CLCN6
16 41800001 41850000 0.001045 NPPA
16 41800001 41850000 0.001045 NPPB
16 50950001 51000000 0.00104461 CDK11B
16 50950001 51000000 0.00104461 SLC35E2
16 50950001 51000000 0.00104461 NADK
7 87725001 87775000 0.00104452 TMEM161B
3 62975001 63025000 0.00104402 ADGRL2
2 90525001 90575000 0.00104365 FZD7
1 55925001 55975000 0.0010436 NECTIN3
17 53600001 53650000 0.00104351 ORAI1
17 53600001 53650000 0.00104351 MORN3
24 49100001 49150000 0.0010434 DYM
24 49100001 49150000 0.0010434 C24H18orf32
25 18625001 18675000 0.0010433 DCUN1D3
10 20925001 20975000 0.00104296 NEDD8
10 20925001 20975000 0.00104296 IPO4
10 20925001 20975000 0.00104296 GMPR2
10 20925001 20975000 0.00104296 TSSK4
10 20925001 20975000 0.00104296 TINF2
10 20925001 20975000 0.00104296 TM9SF1
10 20925001 20975000 0.00104296 CHMP4A
10 20925001 20975000 0.00104296 MDP1
9 103925001 103975000 0.00104294 FAM120B
9 103925001 103975000 0.00104294 DLL1
5 66725001 66775000 0.00104287 PAH
5 66725001 66775000 0.00104287 ASCL1
22 48425001 48475000 0.00104275 SEMA3G
22 48425001 48475000 0.00104275 PHF7
22 48425001 48475000 0.00104275 NISCH
22 48425001 48475000 0.00104275 TNNC1
13 38550001 38600000 0.00104266 SEC23B
13 38550001 38600000 0.00104266 RBBP9
13 38550001 38600000 0.00104266 SMIM26
16 39350001 39400000 0.00104256 DNM3
5 119750001 119800000 0.00104248 SBF1
5 119750001 119800000 0.00104248 ADM2
5 119750001 119800000 0.00104248 MIOX
5 119750001 119800000 0.00104248 PPP6R2
6 86500001 86550000 0.00104238 SLC4A4
5 112525001 112575000 0.00104222 TOB2
5 112525001 112575000 0.00104222 PHF5A
5 112525001 112575000 0.00104222 ACO2
21 2275001 2325000 0.00104218 UBE3A
24 48725001 48775000 0.00104217 DYM
10 61225001 61275000 0.00104206 SECISBP2L
4 46325001 46375000 0.0010417 SRPK2
7 20425001 20475000 0.0010417 NFIC
7 20425001 20475000 0.0010417 SMIM24







7 20425001 20475000 0.0010417 DOHH
12 33875001 33925000 0.00104169 NUP58
10 76625001 76675000 0.00104165 ZBTB1
10 76625001 76675000 0.00104165 ZBTB25
4 102825001 102875000 0.00104157 UBN2
1 72200001 72250000 0.00104155 ACAP2
26 18500001 18550000 0.00104152 ARHGAP19
9 43725001 43775000 0.00104129 ATG5
8 38050001 38100000 0.00104126 KDM4C
7 11800001 11850000 0.00104106 ZSWIM4
7 11800001 11850000 0.00104106 BRME1
7 11800001 11850000 0.00104106 NANOS3
19 30350001 30400000 0.00104047 DNAH9
2 36725001 36775000 0.00104044 BAZ2B
12 31875001 31925000 0.00104036 PAN3
26 23225001 23275000 0.00104032 SUFU
26 23225001 23275000 0.00104032 TRIM8
11 15475001 15525000 0.0010403 LTBP1
11 15475001 15525000 0.0010403 U6
9 104050001 104100000 0.00104025 PSMB1
9 104050001 104100000 0.00104025 TBP
19 46225001 46275000 0.00104016 CDC27
14 40000001 40050000 0.00104012 ZFHX4
7 94000001 94050000 0.00104005 MCTP1
7 94000001 94050000 0.00104005 SLF1
13 12150001 12200000 0.00103992 CDC123
13 12150001 12200000 0.00103992 NUDT5
12 35350001 35400000 0.00103988 FGF9
19 12675001 12725000 0.00103982 USP32
19 12675001 12725000 0.00103982 U6
9 50300001 50350000 0.00103963 USP45
9 50300001 50350000 0.00103963 PNISR
4 76725001 76775000 0.00103949 ZMIZ2
4 76725001 76775000 0.00103949 OGDH
7 57500001 57550000 0.00103944 POU4F3
21 22325001 22375000 0.00103934 SEC11A
11 43525001 43575000 0.00103933 PAPOLG
16 39050001 39100000 0.00103932 PRRC2C
16 39050001 39100000 0.00103932 MYOC
2 119700001 119750000 0.00103931 DIS3L2
13 50550001 50600000 0.00103918 HAO1
9 96525001 96575000 0.001039 SLC22A3
21 59600001 59650000 0.00103884 GSC
9 94725001 94775000 0.00103877 GTF2H5
15 76100001 76150000 0.00103866 PHF21A
17 72950001 73000000 0.00103866 TANGO2
17 72950001 73000000 0.00103866 DGCR8
17 72950001 73000000 0.00103866 RANBP1
17 72950001 73000000 0.00103866 TRMT2A
17 72950001 73000000 0.00103866 MIR3618
17 72950001 73000000 0.00103866 MIR1306
17 72950001 73000000 0.00103866 MIR185







17 67675001 67725000 0.00103858 TTC28
18 54600001 54650000 0.00103857 BICRA
18 54600001 54650000 0.00103857 EHD2
18 54600001 54650000 0.00103857 NOP53
27 14100001 14150000 0.00103841 WWC2
5 95425001 95475000 0.00103836 ATF7IP
5 56825001 56875000 0.00103832 RBMS2
5 56825001 56875000 0.00103832 BAZ2A
8 39800001 39850000 0.00103809 AK3
8 39800001 39850000 0.00103809 CDC37L1
8 39800001 39850000 0.00103809 SPATA6L
9 41600001 41650000 0.00103806 FOXO3
3 112450001 112500000 0.00103802 GIGYF2
17 62150001 62200000 0.00103802 TMEM116
17 62150001 62200000 0.00103802 U6
20 3675001 3725000 0.00103783 FBXW11
10 53875001 53925000 0.00103767 MNS1
3 74925001 74975000 0.00103763 SRSF11
13 65975001 66025000 0.00103747 RBL1
13 65975001 66025000 0.00103747 SAMHD1
13 46875001 46925000 0.00103719 ZMYND11
13 33425001 33475000 0.00103701 ARHGAP12
14 1550001 1600000 0.00103699 CYP11B1
2 91350001 91400000 0.00103688 NBEAL1
13 57450001 57500000 0.00103688 GNAS
13 57450001 57500000 0.00103688 GNAS
15 14325001 14375000 0.00103668 MTMR2
19 38825001 38875000 0.00103626 NPEPPS
19 38825001 38875000 0.00103626 U6
18 36250001 36300000 0.00103563 TANGO6
13 33475001 33525000 0.00103553 ARHGAP12
19 37000001 37050000 0.0010355 SPOP
19 37000001 37050000 0.0010355 NXPH3
9 94775001 94825000 0.00103538 TULP4
10 49575001 49625000 0.00103527 RORA
7 51225001 51275000 0.00103519 NRG2
7 51225001 51275000 0.00103519 U6
7 51625001 51675000 0.00103495 U6
11 94050001 94100000 0.00103484 RC3H2
11 94050001 94100000 0.00103484 RABGAP1
11 94050001 94100000 0.00103484 ZBTB6
11 94050001 94100000 0.00103484 ZBTB26
7 43300001 43350000 0.00103478 PALM
7 43300001 43350000 0.00103478 MISP
20 62800001 62850000 0.0010347 MARCHF6
20 62800001 62850000 0.0010347 ROPN1L
27 14250001 14300000 0.00103458 CDKN2AIP
10 36925001 36975000 0.0010343 RPAP1
10 36925001 36975000 0.0010343 TYRO3
10 36925001 36975000 0.0010343 ITPKA
3 112525001 112575000 0.00103405 GIGYF2
1 52225001 52275000 0.00103404 BBX







12 18725001 18775000 0.00103401 FNDC3A
1 83025001 83075000 0.00103398 HTR3C
2 47725001 47775000 0.00103379 MBD5
18 36300001 36350000 0.00103357 HAS3
18 36300001 36350000 0.00103357 CHTF8
18 36300001 36350000 0.00103357 UTP4
18 36300001 36350000 0.00103357 TANGO6
2 58575001 58625000 0.00103356 SPOPL
5 71675001 71725000 0.00103332 MGC137211
29 40175001 40225000 0.00103312 MYRF
29 40175001 40225000 0.00103312 DAGLA
4 55275001 55325000 0.00103291 GPR85
15 56025001 56075000 0.00103283 LRRC32
21 6900001 6950000 0.00103247 MEF2A
17 56850001 56900000 0.00103237 SUDS3
2 85325001 85375000 0.00103219 GTF3C3
2 85325001 85375000 0.00103219 CCDC150
15 1750001 1800000 0.00103202 MSANTD4
18 23925001 23975000 0.00103193 CES1
18 23925001 23975000 0.00103193 SLC6A2
3 12550001 12600000 0.00103183 FCRL1
22 42375001 42425000 0.00103166 CFAP20DC
5 62675001 62725000 0.0010315 TMPO
9 96225001 96275000 0.00103149 IGF2R
19 10725001 10775000 0.00103141 VMP1
13 60250001 60300000 0.00103134 FAM110A
13 60250001 60300000 0.00103134 SLC52A3
1 65425001 65475000 0.00103109 GTF2E1
1 65425001 65475000 0.00103109 RABL3
1 65425001 65475000 0.00103109 SNORA70
5 93250001 93300000 0.00103107 LMO3
3 69050001 69100000 0.00103102 ACADM
3 69050001 69100000 0.00103102 RABGGTB
3 69050001 69100000 0.00103102 MSH4
3 69050001 69100000 0.00103102 SNORD45A
3 69050001 69100000 0.00103102 SNORD45C
19 12725001 12775000 0.00103093 USP32
23 9625001 9675000 0.00103062 FKBP5
3 20750001 20800000 0.00103053 H4C14
3 20750001 20800000 0.00103053 H2AC18
3 20750001 20800000 0.00103053 H3C13
3 20750001 20800000 0.00103053 H2BC18
16 68950001 69000000 0.00103047 CENPF
12 20275001 20325000 0.00103041 DLEU7
25 27150001 27200000 0.00103039 ZNF646
25 27150001 27200000 0.00103039 ZNF668
25 27150001 27200000 0.00103039 STX4
25 27150001 27200000 0.00103039 PRSS53
7 53150001 53200000 0.0010302 NDFIP1
7 38950001 39000000 0.00103015 DBN1
7 38950001 39000000 0.00103015 PRR7
4 46375001 46425000 0.00103007 SRPK2







2 99250001 99300000 0.00102988 ERBB4
10 71925001 71975000 0.00102988 RTN1
29 12450001 12500000 0.00102979 ANKRD42
29 12450001 12500000 0.00102979 PCF11
3 59975001 60025000 0.00102973 PRKACB
4 53775001 53825000 0.00102967 FOXP2
19 44225001 44275000 0.00102965 GPATCH8
27 36400001 36450000 0.00102956 GOLGA7
25 18550001 18600000 0.00102945 REXO5
25 18550001 18600000 0.00102945 ERI2
8 59575001 59625000 0.00102943 UNC13B
5 43100001 43150000 0.00102942 KCNMB4
5 43100001 43150000 0.00102942 CNOT2
16 51075001 51125000 0.00102941 ATAD3A
16 51075001 51125000 0.00102941 TMEM240
16 51075001 51125000 0.00102941 VWA1
16 51075001 51125000 0.00102941 TMEM88B
16 51075001 51125000 0.00102941 SSU72
2 44650001 44700000 0.00102904 RIF1
2 44650001 44700000 0.00102904 NEB
8 38000001 38050000 0.00102898 KDM4C
9 39800001 39850000 0.00102897 DDO
10 37075001 37125000 0.00102889 MGA
11 24575001 24625000 0.00102861 EML4
16 12200001 12250000 0.00102828 UCHL5
12 19450001 19500000 0.00102817 TRIM13
12 19450001 19500000 0.00102817 KCNRG
3 66700001 66750000 0.0010279 FUBP1
29 45200001 45250000 0.0010279 ANKRD13D
29 45200001 45250000 0.0010279 GRK2
29 45200001 45250000 0.0010279 SSH3
3 66700001 66750000 0.0010279 DNAJB4
3 66700001 66750000 0.0010279 NEXN
4 12600001 12650000 0.00102787 PON3
4 12600001 12650000 0.00102787 PON2
19 26425001 26475000 0.00102747 ENO3
19 26425001 26475000 0.00102747 CAMTA2
19 26425001 26475000 0.00102747 RNF167
19 26425001 26475000 0.00102747 SPAG7
19 26425001 26475000 0.00102747 PFN1
19 26425001 26475000 0.00102747 SLC25A11
19 26425001 26475000 0.00102747 GP1BA
1 64650001 64700000 0.00102739 GSK3B
11 18950001 19000000 0.00102732 CRIM1
1 132800001 132850000 0.00102722 STAG1
22 50250001 50300000 0.0010272 RBM6
3 101075001 101125000 0.00102708 EIF2B3
22 11550001 11600000 0.001027 DLEC1
22 11550001 11600000 0.001027 ACAA1
5 120050001 120100000 0.00102668 RABL2B
4 29000001 29050000 0.00102657 ITGB8
5 26775001 26825000 0.00102649 RARG







5 26775001 26825000 0.00102649 ITGB7
5 26775001 26825000 0.00102649 ZNF740
5 26775001 26825000 0.00102649 CSAD
8 75225001 75275000 0.00102636 UBE2R2
24 48950001 49000000 0.00102612 DYM
20 30500001 30550000 0.00102605 FGF10
5 57425001 57475000 0.00102605 SARNP
5 57425001 57475000 0.00102605 DNAJC14
5 57425001 57475000 0.00102605 MMP19
5 57425001 57475000 0.00102605 TMEM198B
5 57425001 57475000 0.00102605 ORMDL2
8 59675001 59725000 0.00102586 RUSC2
18 35700001 35750000 0.00102558 SMPD3
18 35700001 35750000 0.00102558 PRMT7
7 22675001 22725000 0.00102522 FNIP1
8 39200001 39250000 0.0010252 PDCD1LG2
8 39200001 39250000 0.0010252 CD274
10 60825001 60875000 0.00102517 FGF7
5 57025001 57075000 0.00102512 CS
5 57025001 57075000 0.00102512 PAN2
5 57025001 57075000 0.00102512 COQ10A
5 57025001 57075000 0.00102512 CNPY2
5 57025001 57075000 0.00102512 ANKRD52
10 58575001 58625000 0.00102484 TMOD2
11 73575001 73625000 0.00102464 ASXL2
4 78725001 78775000 0.00102463 GLI3
25 34975001 35025000 0.00102451 CUX1
19 38175001 38225000 0.00102448 SKAP1
15 350001 400000 0.00102375 OR4C174
3 99800001 99850000 0.00102369 RAD54L
3 99800001 99850000 0.00102369 LRRC41
11 7800001 7850000 0.00102369 U6
7 50400001 50450000 0.00102368 SIL1
2 20875001 20925000 0.00102358 LNPK
11 38025001 38075000 0.00102341 CCDC88A
4 70075001 70125000 0.00102326 U6
10 61725001 61775000 0.001023 FBN1
11 30225001 30275000 0.00102274 FBXO11
12 46150001 46200000 0.00102263 DACH1
25 41850001 41900000 0.0010226 SUN1
25 41850001 41900000 0.0010226 DNAAF5
21 41725001 41775000 0.00102259 HECTD1
23 8350001 8400000 0.00102247 NUDT3
2 34950001 35000000 0.0010223 PSMD14
2 34950001 35000000 0.0010223 TBR1
10 34050001 34100000 0.00102229 FAM98B
10 34050001 34100000 0.00102229 U6
1 64675001 64725000 0.00102214 GSK3B
4 29475001 29525000 0.00102181 SP8
10 54625001 54675000 0.0010218 PRTG
22 49625001 49675000 0.00102169 DOCK3
2 106875001 106925000 0.00102169 CDK5R2







2 106875001 106925000 0.00102169 FEV
4 46300001 46350000 0.00102165 SRPK2
18 44950001 45000000 0.00102163 U6
11 63025001 63075000 0.00102151 SERTAD2
19 44000001 44050000 0.00102123 UBTF
19 44000001 44050000 0.00102123 ATXN7L3
19 44000001 44050000 0.00102123 TMUB2
2 71525001 71575000 0.00102085 PTPN4
3 82000001 82050000 0.00102075 EFCAB7
11 94250001 94300000 0.00102073 STRBP
11 94250001 94300000 0.00102073 RABGAP1
9 38850001 38900000 0.00102065 TRAF3IP2
1 126675001 126725000 0.00102052 XRN1
13 57975001 58025000 0.00102047 RAB22A
3 103550001 103600000 0.00102025 CCDC30
3 103550001 103600000 0.00102025 PPIH
5 95400001 95450000 0.00102016 ATF7IP
21 32600001 32650000 0.00101989 HMG20A
10 19400001 19450000 0.00101988 ARIH1
17 63075001 63125000 0.00101969 SPPL3
17 63075001 63125000 0.00101969 Metazoa_SRP
17 69050001 69100000 0.00101968 MTMR3
3 83275001 83325000 0.00101961 KANK4
9 93500001 93550000 0.00101933 ARID1B
17 54325001 54375000 0.00101908 GPN3
17 54325001 54375000 0.00101908 ARPC3
17 54325001 54375000 0.00101908 FAM216A
17 54325001 54375000 0.00101908 VPS29
21 26025001 26075000 0.0010189 ZFAND6
18 44850001 44900000 0.00101884 UBA2
18 44850001 44900000 0.00101884 WTIP
2 104675001 104725000 0.00101879 IGFBP5
7 22650001 22700000 0.0010186 FNIP1
19 56625001 56675000 0.00101856 TMEM104
19 56625001 56675000 0.00101856 SLC9A3R1
19 56625001 56675000 0.00101856 NAT9
19 56625001 56675000 0.00101856 RAB37
19 56625001 56675000 0.00101856 U6
14 20975001 21025000 0.00101853 PCMTD1
14 20975001 21025000 0.00101853 U6
5 26725001 26775000 0.00101847 ESPL1
5 26725001 26775000 0.00101847 PFDN5
5 26725001 26775000 0.00101847 MFSD5
5 26725001 26775000 0.00101847 RARG
8 38975001 39025000 0.00101829 RIC1
25 28650001 28700000 0.00101828 CALN1
15 53450001 53500000 0.00101798 C2CD3
15 53450001 53500000 0.00101798 UCP3
17 67650001 67700000 0.0010179 TTC28
18 19125001 19175000 0.00101778 CYLD
12 36325001 36375000 0.0010176 MPHOSPH8
22 50850001 50900000 0.0010176 LAMB2







22 50850001 50900000 0.0010176 KLHDC8B
22 50850001 50900000 0.0010176 C22H3orf84
22 50850001 50900000 0.0010176 CCDC71
22 50850001 50900000 0.0010176 USP19
11 94350001 94400000 0.00101742 STRBP
11 94350001 94400000 0.00101742 U6
2 53375001 53425000 0.00101739 ARHGAP15
5 29400001 29450000 0.00101729 LARP4
5 29400001 29450000 0.00101729 DIP2B
10 36250001 36300000 0.00101712 RAD51
10 36250001 36300000 0.00101712 RMDN3
5 55875001 55925000 0.001017 KIF5A
5 55875001 55925000 0.001017 PIP4K2C
7 18700001 18750000 0.001017 SAFB2
5 55875001 55925000 0.001017 DTX3
5 55875001 55925000 0.001017 ARHGEF25
16 44750001 44800000 0.00101673 RERE
15 48900001 48950000 0.00101671 OR51A4
15 48900001 48950000 0.00101671 OR51A7
15 48900001 48950000 0.00101671 U6
8 75250001 75300000 0.00101656 UBE2R2
5 75850001 75900000 0.00101654 MFNG
9 65800001 65850000 0.00101646 THEMIS
10 57800001 57850000 0.00101565 ARPP19
10 57800001 57850000 0.00101565 FAM214A
10 57800001 57850000 0.00101565 MYO5A
8 22525001 22575000 0.00101545 IFNE
17 53575001 53625000 0.00101534 ORAI1
17 53575001 53625000 0.00101534 MORN3
4 43600001 43650000 0.00101531 PTPN12
4 69100001 69150000 0.00101531 SKAP2
6 49950001 50000000 0.00101519 PCDH7
15 17700001 17750000 0.00101498 CUL5
15 17700001 17750000 0.00101498 ACAT1
15 17700001 17750000 0.00101498 U6
5 26475001 26525000 0.00101478 ATF7
5 26475001 26525000 0.00101478 TARBP2
5 26475001 26525000 0.00101478 NPFF
3 45400001 45450000 0.00101454 DPYD
16 63925001 63975000 0.0010144 SHCBP1L
16 63925001 63975000 0.0010144 DHX9
1 70275001 70325000 0.00101414 LRCH3
18 38350001 38400000 0.00101395 ZFHX3
5 77450001 77500000 0.00101394 FGD4
5 77450001 77500000 0.00101394 BICD1
13 23500001 23550000 0.00101357 SPAG6
8 77175001 77225000 0.00101356 C8H9orf64
8 77175001 77225000 0.00101356 HNRNPK
8 77175001 77225000 0.00101356 KIF27
8 77175001 77225000 0.00101356 MIR7-1
21 2025001 2075000 0.00101341 SNORD116
21 2025001 2075000 0.00101341 SNORD116







21 2025001 2075000 0.00101341 SNORD116
21 2025001 2075000 0.00101341 SNORD116
21 2025001 2075000 0.00101341 SNORD116
21 2025001 2075000 0.00101341 SNORD116
23 18525001 18575000 0.00101307 SUPT3H
5 107625001 107675000 0.00101299 WNK1
11 43750001 43800000 0.00101285 PEX13
11 43750001 43800000 0.00101285 PUS10
5 42900001 42950000 0.0010126 PTPRB
7 46025001 46075000 0.0010126 JADE2
26 15575001 15625000 0.00101257 PLCE1
17 13100001 13150000 0.00101234 OTUD4
11 95375001 95425000 0.00101233 NEK6
11 95375001 95425000 0.00101233 PSMB7
17 69325001 69375000 0.00101229 SF3A1
17 69325001 69375000 0.00101229 TBC1D10A
17 69325001 69375000 0.00101229 CCDC157
13 74775001 74825000 0.00101215 NCOA5
13 74775001 74825000 0.00101215 SLC12A5
5 69825001 69875000 0.00101208 POLR3B
4 94425001 94475000 0.00101204 TSGA13
4 94425001 94475000 0.00101204 COPG2
16 50700001 50750000 0.00101204 GABRD
22 10650001 10700000 0.00101198 TRANK1
10 54750001 54800000 0.00101187 PRTG
8 39375001 39425000 0.00101159 JAK2
3 59900001 59950000 0.00101158 PRKACB
17 53500001 53550000 0.00101149 TMEM120B
17 53500001 53550000 0.00101149 RHOF
1 67850001 67900000 0.00101147 HACD2
2 35125001 35175000 0.0010114 TANK
3 59050001 59100000 0.00101109 MCOLN3
2 90950001 91000000 0.001011 BMPR2
6 59425001 59475000 0.00101098 RBM47
28 17600001 17650000 0.00101083 CABCOCO1
20 35350001 35400000 0.00101056 RICTOR
4 114625001 114675000 0.00101027 KMT2C
6 84125001 84175000 0.00101026 YTHDC1
5 55900001 55950000 0.00101013 KIF5A
5 55900001 55950000 0.00101013 DCTN2
5 55900001 55950000 0.00101013 MBD6
24 47475001 47525000 0.00101002 SMAD2
2 52275001 52325000 0.00100981 ZEB2
3 34375001 34425000 0.0010098 CLCC1
3 34375001 34425000 0.0010098 WDR47
14 41775001 41825000 0.00100962 PKIA
14 19600001 19650000 0.00100907 UBE2V2
23 15925001 15975000 0.00100904 TRERF1
23 15925001 15975000 0.00100904 MRPS10
19 43050001 43100000 0.00100897 BRCA1
5 119850001 119900000 0.00100897 SYCE3
5 119850001 119900000 0.00100897 CPT1B







19 43050001 43100000 0.00100897 RND2
5 119850001 119900000 0.00100897 CHKB
5 119850001 119900000 0.00100897 KLHDC7B
19 43050001 43100000 0.00100897 VAT1
8 325001 375000 0.00100886 MFSD14B
1 84075001 84125000 0.00100885 ATP11B
8 28775001 28825000 0.00100841 PSIP1
10 54500001 54550000 0.0010083 NEDD4
3 34200001 34250000 0.00100814 ELAPOR1
7 60350001 60400000 0.00100806 SH3TC2
4 31600001 31650000 0.00100794 FAM126A
2 43450001 43500000 0.00100792 PRPF40A
2 43450001 43500000 0.00100792 ARL6IP6
2 43450001 43500000 0.00100792 U6
10 54650001 54700000 0.00100774 PRTG
8 38950001 39000000 0.00100756 RIC1
5 30925001 30975000 0.00100746 DDX23
5 30925001 30975000 0.00100746 CACNB3
5 30925001 30975000 0.00100746 RND1
9 60000001 60050000 0.00100739 BACH2
9 62700001 62750000 0.00100691 ZNF292
2 34200001 34250000 0.00100667 FAP
4 46500001 46550000 0.00100658 SRPK2
2 106650001 106700000 0.00100546 TTLL4
2 106650001 106700000 0.00100546 STK36
25 26550001 26600000 0.00100536 ZNF771
25 26550001 26600000 0.00100536 TBC1D10B
25 26550001 26600000 0.00100536 ZNF48
25 26550001 26600000 0.00100536 DCTPP1
25 26550001 26600000 0.00100536 SEPTIN1
25 26550001 26600000 0.00100536 MYL11
11 43675001 43725000 0.00100527 PUS10
14 35000001 35050000 0.00100514 EYA1
5 119825001 119875000 0.00100501 SYCE3
5 119825001 119875000 0.00100501 ODF3B
5 119825001 119875000 0.00100501 KLHDC7B
8 38025001 38075000 0.00100499 KDM4C
12 34650001 34700000 0.00100489 SGCG
12 34650001 34700000 0.00100489 SACS
8 59700001 59750000 0.00100479 RUSC2
3 32375001 32425000 0.00100448 LRIF1
3 9500001 9550000 0.00100443 ATP1A2
3 9500001 9550000 0.00100443 ATP1A4
3 9500001 9550000 0.00100443 U6
9 62650001 62700000 0.00100411 ZNF292
1 81100001 81150000 0.00100398 ETV5
18 15550001 15600000 0.00100391 ITFG1
21 21600001 21650000 0.00100384 SEMA4B
21 21600001 21650000 0.00100384 GDPGP1
21 21600001 21650000 0.00100384 CIB1
21 21600001 21650000 0.00100384 NGRN
21 21600001 21650000 0.00100384 VPS33B







19 27725001 27775000 0.00100382 ALOXE3
19 27725001 27775000 0.00100382 ALOX12B
19 27725001 27775000 0.00100382 HES7
19 27725001 27775000 0.00100382 U6
5 81300001 81350000 0.00100362 CCDC91
5 38025001 38075000 0.00100354 PRICKLE1
7 93050001 93100000 0.00100332 FAM172A
7 93050001 93100000 0.00100332 NR2F1
16 51100001 51150000 0.00100329 CCNL2
16 51100001 51150000 0.00100329 VWA1
16 51100001 51150000 0.00100329 TMEM88B
16 51100001 51150000 0.00100329 MRPL20
16 51100001 51150000 0.00100329 ANKRD65
16 51100001 51150000 0.00100329 AURKAIP1
16 51100001 51150000 0.00100329 ATAD3A
2 94600001 94650000 0.0010028 ZDBF2
16 42800001 42850000 0.00100273 CASZ1
17 61900001 61950000 0.00100258 HECTD4
7 51600001 51650000 0.00100256 U6
22 48250001 48300000 0.00100251 PBRM1
22 48250001 48300000 0.00100251 NT5DC2
22 48250001 48300000 0.00100251 SMIM4
9 25250001 25300000 0.00100232 TRMT11
24 49475001 49525000 0.00100227 MYO5B
24 49475001 49525000 0.00100227 ACAA2
5 30225001 30275000 0.00100211 FAM186B
5 30225001 30275000 0.00100211 PRPF40B
5 30225001 30275000 0.00100211 MCRS1
5 30225001 30275000 0.00100211 KCNH3
26 21150001 21200000 0.00100208 CWF19L1
26 21150001 21200000 0.00100208 PKD2L1
26 21150001 21200000 0.00100208 BLOC1S2
10 25675001 25725000 0.0010017 RAB2B
10 25675001 25725000 0.0010017 TOX4
10 25675001 25725000 0.0010017 METTL3
2 71800001 71850000 0.00100117 EPB41L5
13 27950001 28000000 0.0010011 PHYH
23 8425001 8475000 0.00100109 NUDT3
10 34075001 34125000 0.00100107 RASGRP1
18 36950001 37000000 0.00100107 WWP2
10 34075001 34125000 0.00100107 FAM98B
18 36950001 37000000 0.00100107 PSMD7
18 36950001 37000000 0.00100107 MIR140
14 64600001 64650000 0.00100104 VPS13B
3 32950001 33000000 0.00100093 PROK1
3 32950001 33000000 0.00100093 CYM
7 49625001 49675000 0.00100073 CDC23
19 40150001 40200000 0.00100071 IKZF3
9 74000001 74050000 0.00100068 PDE7B
15 35650001 35700000 0.00100066 PLEKHA7
15 35650001 35700000 0.00100066 C15H11orf58
3 59075001 59125000 0.00100062 MCOLN3







3 59075001 59125000 0.00100062 MCOLN2
9 74125001 74175000 0.00100061 PDE7B
3 62525001 62575000 0.00100059 ADGRL2
15 29500001 29550000 0.00100048 BCL9L
15 29500001 29550000 0.00100048 UPK2
17 45325001 45375000 0.00100016 SFSWAP
8 75975001 76025000 0.00100016 DCTN3
8 75975001 76025000 0.00100016 IL11RA
8 75975001 76025000 0.00100016 ARID3C
8 75975001 76025000 0.00100016 GALT
8 75975001 76025000 0.00100016 SIGMAR1
8 75975001 76025000 0.00100016 RPP25L
11 30650001 30700000 0.00100007 FOXN2
1 84100001 84150000 0.000999982 ATP11B
3 20125001 20175000 0.000999738 ADAMTSL4
3 20125001 20175000 0.000999738 MCL1
14 34350001 34400000 0.000999713 XKR9
14 34350001 34400000 0.000999713 LACTB2
9 65300001 65350000 0.000999676 MRAP2
7 20475001 20525000 0.000999581 NFIC
9 41900001 41950000 0.000999415 SNX3
9 41900001 41950000 0.000999415 NR2E1
15 73900001 73950000 0.000999398 HSD17B12
15 73900001 73950000 0.000999398 U6
8 28800001 28850000 0.000999334 PSIP1
8 28800001 28850000 0.000999334 SNAPC3
12 32300001 32350000 0.000999287 LNX2
12 32300001 32350000 0.000999287 POLR1D
19 12575001 12625000 0.00099892 USP32
1 64600001 64650000 0.000998739 NR1I2
1 64600001 64650000 0.000998739 GSK3B
15 40350001 40400000 0.000998727 MICAL2
9 104000001 104050000 0.00099823 FAM120B
14 550001 600000 0.000998218 ADCK5
14 550001 600000 0.000998218 CPSF1
14 550001 600000 0.000998218 SCRT1
14 550001 600000 0.000998218 FBXL6
14 550001 600000 0.000998218 SLC52A2
14 550001 600000 0.000998218 TMEM249
25 41825001 41875000 0.000997785 SUN1
7 47575001 47625000 0.000997724 SMAD5
2 119675001 119725000 0.000997557 DIS3L2
10 86175001 86225000 0.000997479 PGF
10 38025001 38075000 0.00099734 TTBK2
10 38025001 38075000 0.00099734 CDAN1
12 19425001 19475000 0.000997335 TRIM13
12 19425001 19475000 0.000997335 KCNRG
12 19425001 19475000 0.000997335 SPRYD7
1 132850001 132900000 0.000997306 STAG1
1 81275001 81325000 0.000997243 TRA2B
22 13875001 13925000 0.00099723 ULK4
3 105025001 105075000 0.00099722 SCMH1







7 43900001 43950000 0.000997014 ADAMTSL5
7 43900001 43950000 0.000997014 MEX3D
7 43900001 43950000 0.000997014 REEP6
7 18650001 18700000 0.000996929 SAFB2
7 18650001 18700000 0.000996929 SAFB
10 30975001 31025000 0.000996818 DPH6
11 95350001 95400000 0.000996803 NEK6
5 56175001 56225000 0.000996736 R3HDM2
5 56175001 56225000 0.000996736 NXPH4
5 56175001 56225000 0.000996736 STAC3
5 56175001 56225000 0.000996736 SHMT2
5 56175001 56225000 0.000996736 NDUFA4L2
5 107575001 107625000 0.000996718 WNK1
11 74925001 74975000 0.000996407 FAM228B
11 74925001 74975000 0.000996407 FAM228A
11 74925001 74975000 0.000996407 PFN4
29 46000001 46050000 0.000996265 PPP6R3
7 51450001 51500000 0.00099614 PFDN1
3 95575001 95625000 0.000996075 FAF1
8 59725001 59775000 0.000996015 RUSC2
8 77025001 77075000 0.000996013 GKAP1
9 59700001 59750000 0.000995846 MAP3K7
3 109525001 109575000 0.000995615 THRAP3
3 109525001 109575000 0.000995615 SH3D21
3 109525001 109575000 0.000995615 STK40
3 109525001 109575000 0.000995615 EVA1B
8 59200001 59250000 0.000995449 PHF24
20 31250001 31300000 0.000995342 PAIP1
2 106825001 106875000 0.000995284 WNT10A
2 106825001 106875000 0.000995284 WNT6
20 14100001 14150000 0.000995164 ADAMTS6
18 29750001 29800000 0.000995164 CDH8
5 56775001 56825000 0.000994922 BAZ2A
5 56775001 56825000 0.000994922 PTGES3
5 56775001 56825000 0.000994922 ATP5F1B
5 56775001 56825000 0.000994922 SNORD59A
8 61175001 61225000 0.000994914 ZCCHC7
8 61175001 61225000 0.000994914 PAX5
9 86600001 86650000 0.00099447 TAB2
7 22775001 22825000 0.000994322 FNIP1
7 22775001 22825000 0.000994322 U6
2 71675001 71725000 0.000994297 PTPN4
10 51450001 51500000 0.000994276 MINDY2
10 59625001 59675000 0.000994256 TRPM7
10 59625001 59675000 0.000994256 SPPL2A
22 30475001 30525000 0.000994191 FOXP1
18 26300001 26350000 0.000994126 CNOT1
18 26300001 26350000 0.000994126 SETD6
18 26300001 26350000 0.000994126 SNORA50A
18 26300001 26350000 0.000994126 SNORA50A
7 43825001 43875000 0.000994102 APC2
7 43825001 43875000 0.000994102 DAZAP1







7 43825001 43875000 0.000994102 RPS15
1 158325001 158375000 0.000994024 KHDRBS1
3 102075001 102125000 0.000993957 IPO13
3 102075001 102125000 0.000993957 B4GALT2
3 102075001 102125000 0.000993957 DPH2
3 102075001 102125000 0.000993957 ATP6V0B
3 102075001 102125000 0.000993957 ARTN
17 29875001 29925000 0.000993605 SLC25A31
17 29875001 29925000 0.000993605 INTU
17 29875001 29925000 0.000993605 HSPA4L
24 34625001 34675000 0.000993496 ESCO1
23 10125001 10175000 0.000993416 BRPF3
6 72450001 72500000 0.000993413 IGFBP7
5 107650001 107700000 0.000993184 WNK1
21 30550001 30600000 0.00099306 ACSBG1
21 30550001 30600000 0.00099306 IDH3A
4 95100001 95150000 0.00099243 MKLN1
6 102075001 102125000 0.000992424 KLHL8
7 14800001 14850000 0.000992384 ICAM1
7 14800001 14850000 0.000992384 ICAM5
7 14800001 14850000 0.000992384 FDX2
7 14800001 14850000 0.000992384 RAVER1
7 14800001 14850000 0.000992384 ZGLP1
7 14800001 14850000 0.000992384 ICAM4
8 38450001 38500000 0.000992056 IL33
17 67800001 67850000 0.000991954 TTC28
1 78900001 78950000 0.000991894 LPP
14 34375001 34425000 0.000991846 XKR9
6 70925001 70975000 0.000991698 CLOCK
1 84025001 84075000 0.000991466 DCUN1D1
11 95425001 95475000 0.000991362 PSMB7
26 31450001 31500000 0.000991268 SHOC2
26 31450001 31500000 0.000991268 BBIP1
26 31450001 31500000 0.000991268 PDCD4
10 86125001 86175000 0.000991216 DLST
10 86125001 86175000 0.000991216 RPS6KL1
6 99575001 99625000 0.000990981 WDFY3
22 10725001 10775000 0.000990867 DCLK3
14 28150001 28200000 0.000990495 YTHDF3
15 41825001 41875000 0.000990305 EIF4G2
5 56650001 56700000 0.000990095 HSD17B6
14 81800001 81850000 0.000990012 MTBP
14 81800001 81850000 0.000990012 MRPL13
19 27475001 27525000 0.000989826 DNAH2
8 77050001 77100000 0.000989741 KIF27
8 77050001 77100000 0.000989741 GKAP1
9 60550001 60600000 0.000989738 ANKRD6
9 60550001 60600000 0.000989738 LYRM2
9 60550001 60600000 0.000989738 MDN1
20 41475001 41525000 0.000989679 PDZD2
20 41475001 41525000 0.000989679 GOLPH3
8 39350001 39400000 0.000989642 JAK2







8 39350001 39400000 0.000989642 INSL6
3 59500001 59550000 0.000989593 SPATA1
3 59500001 59550000 0.000989593 CTBS
1 84050001 84100000 0.000989567 DCUN1D1
22 50000001 50050000 0.000989354 HYAL2
22 50000001 50050000 0.000989354 IFRD2
22 50000001 50050000 0.000989354 RASSF1
22 50000001 50050000 0.000989354 HYAL3
22 50000001 50050000 0.000989354 ZMYND10
22 50000001 50050000 0.000989354 HYAL1
22 50000001 50050000 0.000989354 NPRL2
22 50000001 50050000 0.000989354 NAA80
15 77100001 77150000 0.000989121 DDB2
15 77100001 77150000 0.000989121 NR1H3
15 77100001 77150000 0.000989121 MADD
15 77100001 77150000 0.000989121 ACP2
11 95050001 95100000 0.000988886 DENND1A
13 31825001 31875000 0.000988658 ST8SIA6
12 19475001 19525000 0.000988397 MIR15A
25 9175001 9225000 0.000988379 ATF7IP2
25 9175001 9225000 0.000988379 U6
16 38200001 38250000 0.000988053 PRRX1
10 57775001 57825000 0.000988037 FAM214A
10 57775001 57825000 0.000988037 ARPP19
3 20700001 20750000 0.000987955 SV2A
3 20700001 20750000 0.000987955 H2AC20
3 20700001 20750000 0.000987955 BOLA1
3 20700001 20750000 0.000987955 H2AC19
3 20700001 20750000 0.000987955 H2AC21
17 73000001 73050000 0.000987916 ZDHHC8
17 73000001 73050000 0.000987916 CCDC188
17 73000001 73050000 0.000987916 RANBP1
13 33925001 33975000 0.000987815 ZEB1
19 26775001 26825000 0.000987798 ALOX12
19 26775001 26825000 0.000987798 BCL6B
19 26775001 26825000 0.000987798 C19H17orf49
19 26775001 26825000 0.000987798 SLC16A13
19 26775001 26825000 0.000987798 RNASEK
3 33475001 33525000 0.000987556 CSF1
4 79275001 79325000 0.000987502 INHBA
18 15575001 15625000 0.000987424 ITFG1
11 68400001 68450000 0.000987363 PCBP1
1 69750001 69800000 0.000987151 ZNF148
10 42600001 42650000 0.000987089 LRR1
10 42600001 42650000 0.000987089 RPS29
10 42600001 42650000 0.000987089 Metazoa_SRP
12 32325001 32375000 0.000986859 LNX2
17 67775001 67825000 0.00098673 TTC28
3 87475001 87525000 0.000986693 OMA1
2 52150001 52200000 0.000986607 ZEB2
8 37800001 37850000 0.000986055 KDM4C
3 110200001 110250000 0.000985941 KIAA0319L







3 110200001 110250000 0.000985941 NCDN
10 53950001 54000000 0.000985828 MNS1
10 53950001 54000000 0.000985828 TEX9
2 89600001 89650000 0.000985779 FAM126B
2 89600001 89650000 0.000985779 U6
11 95675001 95725000 0.000985354 NR6A1
12 34600001 34650000 0.000985271 SACS
9 42050001 42100000 0.000984922 OSTM1
11 40700001 40750000 0.000984889 VRK2
6 84100001 84150000 0.000984723 YTHDC1
1 64925001 64975000 0.000984374 GPR156
2 85425001 85475000 0.000984355 PGAP1
3 21525001 21575000 0.000984297 RNF115
3 21525001 21575000 0.000984297 POLR3C
17 69300001 69350000 0.000984237 TBC1D10A
17 69300001 69350000 0.000984237 CASTOR1
17 69300001 69350000 0.000984237 SF3A1
13 23450001 23500000 0.00098423 SPAG6
18 55050001 55100000 0.000984144 TMEM143
18 55050001 55100000 0.000984144 SYNGR4
18 55050001 55100000 0.000984144 KDELR1
18 55050001 55100000 0.000984144 GRIN2D
25 41725001 41775000 0.000984099 C25H7orf50
25 41725001 41775000 0.000984099 COX19
25 41725001 41775000 0.000984099 CYP2W1
25 41725001 41775000 0.000984099 ADAP1
25 41725001 41775000 0.000984099 GPR146
11 24625001 24675000 0.000984072 EML4
2 36525001 36575000 0.000984012 CD302
2 36525001 36575000 0.000984012 LY 75
4 29025001 29075000 0.000983992 ITGB8
13 22900001 22950000 0.000983917 MLLT10
7 80000001 80050000 0.000983798 TENM2
17 67625001 67675000 0.000983763 TTC28
20 23675001 23725000 0.000983709 PLPP1
2 107325001 107375000 0.000983578 SPEG
2 107325001 107375000 0.000983578 DES
23 28350001 28400000 0.000983554 PPP1R10
23 28350001 28400000 0.000983554 ATAT1
23 28350001 28400000 0.000983554 MRPS18B
23 28350001 28400000 0.000983554 ABCF1
23 28350001 28400000 0.000983554 C23H6orf136
1 148375001 148425000 0.000983522 MGC127133
26 15975001 16025000 0.000983436 TBC1D12
26 15975001 16025000 0.000983436 HELLS
7 54075001 54125000 0.000983242 ARHGAP26
5 70150001 70200000 0.000983067 RIC8B
11 94950001 95000000 0.000982648 DENND1A
27 33500001 33550000 0.000982507 NSD3
27 33500001 33550000 0.000982507 LETM2
27 33500001 33550000 0.000982507 FGFR1
17 53450001 53500000 0.000982455 SETD1B







17 53450001 53500000 0.000982455 HPD
2 126400001 126450000 0.000982429 ARID1A
2 126400001 126450000 0.000982429 PIGV
3 82100001 82150000 0.000982375 ITGB3BP
3 82100001 82150000 0.000982375 ALG6
5 43175001 43225000 0.000982252 CNOT2
13 57525001 57575000 0.000982204 GNAS
19 26975001 27025000 0.000982165 YBX2
19 26975001 27025000 0.000982165 SLC2A4
19 26975001 27025000 0.000982165 EIF5A
19 26975001 27025000 0.000982165 GPS2
19 26975001 27025000 0.000982165 NEURL4
1 57400001 57450000 0.000982035 CCDC80
28 13925001 13975000 0.000981868 BICC1
2 106850001 106900000 0.000981771 WNT10A
2 106850001 106900000 0.000981771 CDK5R2
21 25975001 26025000 0.00098158 BCL2A1
14 34975001 35025000 0.000981552 EYA1
3 50075001 50125000 0.000981513 DR1
19 40100001 40150000 0.000981503 IKZF3
19 40100001 40150000 0.000981503 GRB7
3 21500001 21550000 0.000981468 RNF115
3 21500001 21550000 0.000981468 POLR3C
3 21500001 21550000 0.000981468 PIAS3
3 21500001 21550000 0.000981468 NUDT17
16 43075001 43125000 0.000981326 PEX14
16 43075001 43125000 0.000981326 DFFA
5 62700001 62750000 0.000981283 TMPO
5 62700001 62750000 0.000981283 SLC25A3
15 20450001 20500000 0.00098124 FDX1
22 48450001 48500000 0.000981209 PHF7
22 48450001 48500000 0.000981209 DNAH1
22 48450001 48500000 0.000981209 BAP1
22 48450001 48500000 0.000981209 SEMA3G
18 20950001 21000000 0.000981069 TOX3
11 72550001 72600000 0.000981015 AGBL5
11 72550001 72600000 0.000981015 EMILIN1
11 72550001 72600000 0.000981015 TMEM214
29 12425001 12475000 0.000980912 ANKRD42
2 20825001 20875000 0.000980197 EVX2
3 69075001 69125000 0.000980148 ACADM
13 50700001 50750000 0.000979863 HAO1
24 45925001 45975000 0.000979651 C24H18orf25
5 69750001 69800000 0.000979642 POLR3B
18 36225001 36275000 0.00097953 TANGO6
5 26600001 26650000 0.000979456 SP1
6 102050001 102100000 0.000979369 KLHL8
3 83975001 84025000 0.000979181 TM2D1
26 44475001 44525000 0.000978612 ZRANB1
19 43150001 43200000 0.000978553 NBR1
19 43150001 43200000 0.000978553 TMEM106A
19 43150001 43200000 0.000978553 U2







22 11525001 11575000 0.000978552 DLEC1
18 8000001 8050000 0.000978246 CMIP
9 74675001 74725000 0.000978235 MAP3K5
13 33200001 33250000 0.000978187 EPC1
1 136950001 137000000 0.000978026 ACAD11
1 136950001 137000000 0.000978026 ACKR4
1 82625001 82675000 0.000977669 EPHB3
10 49550001 49600000 0.000977567 RORA
16 44950001 45000000 0.000977505 RERE
11 43725001 43775000 0.00097741 PUS10
11 43725001 43775000 0.00097741 PEX13
13 46825001 46875000 0.000977384 ZMYND11
4 46350001 46400000 0.000977361 SRPK2
7 43650001 43700000 0.000977352 STK11
7 43650001 43700000 0.000977352 MIDN
7 43650001 43700000 0.000977352 CBARP
7 43650001 43700000 0.000977352 ATP5F1D
14 35075001 35125000 0.000977301 EYA1
12 19500001 19550000 0.000977126 MIR15A
3 105050001 105100000 0.000976246 SCMH1
7 46100001 46150000 0.000976142 JADE2
7 46100001 46150000 0.000976142 SAR1B
7 46100001 46150000 0.000976142 U6
3 20625001 20675000 0.000976061 OTUD7B
3 20625001 20675000 0.000976061 MTMR11
8 38475001 38525000 0.000975506 IL33
29 9525001 9575000 0.000975419 PICALM
1 70025001 70075000 0.000975402 OSBPL11
3 94400001 94450000 0.000975338 NRDC
3 94400001 94450000 0.000975338 RAB3B
22 33950001 34000000 0.000975148 SUCLG2
11 43700001 43750000 0.000975097 PUS10
21 6025001 6075000 0.00097506 LINS1
1 69650001 69700000 0.000975035 SLC12A8
1 69650001 69700000 0.000975035 ZNF148
3 56675001 56725000 0.000974788 LMO4
20 71625001 71675000 0.000974668 EXOC3
20 71625001 71675000 0.000974668 SLC9A3
13 31850001 31900000 0.000974593 ST8SIA6
17 29825001 29875000 0.000974531 HSPA4L
2 90625001 90675000 0.000974494 KIAA2012
3 34100001 34150000 0.000974313 CELSR2
3 34100001 34150000 0.000974313 MYBPHL
3 34100001 34150000 0.000974313 PSRC1
3 34100001 34150000 0.000974313 SORT1
13 17875001 17925000 0.000974172 ABI1
13 17875001 17925000 0.000974172 PDSS1
16 61400001 61450000 0.000974036 LHX4
16 61400001 61450000 0.000974036 QSOX1
25 26425001 26475000 0.000973958 KIF22
25 26425001 26475000 0.000973958 PAGR1
25 26425001 26475000 0.000973958 MAZ







25 26425001 26475000 0.000973958 PRRT2
25 26425001 26475000 0.000973958 U6
16 41825001 41875000 0.000973539 CLCN6
16 41825001 41875000 0.000973539 MTHFR
16 41825001 41875000 0.000973539 NPPA
21 32450001 32500000 0.000973349 PEAK1
21 1900001 1950000 0.00097326 SNRPN
16 51225001 51275000 0.000972982 UBE2J2
16 51225001 51275000 0.000972982 SCNN1D
16 51225001 51275000 0.000972982 SDF4
16 51225001 51275000 0.000972982 ACAP3
16 51225001 51275000 0.000972982 C1QTNF12
16 51225001 51275000 0.000972982 B3GALT6
9 50275001 50325000 0.000972842 USP45
9 50275001 50325000 0.000972842 TSTD3
13 60700001 60750000 0.000972834 C13H20orf96
13 60700001 60750000 0.000972834 ZCCHC3
10 86450001 86500000 0.000972753 FOS
29 45225001 45275000 0.000972707 CLCF1
29 45225001 45275000 0.000972707 SSH3
29 45225001 45275000 0.000972707 POLD4
7 3975001 4025000 0.000972429 SUGP1
7 3975001 4025000 0.000972429 TM6SF2
7 3975001 4025000 0.000972429 HAPLN4
7 3975001 4025000 0.000972429 NCAN
15 36175001 36225000 0.000972359 SOX6
10 72450001 72500000 0.000972279 PPM1A
21 45825001 45875000 0.00097183 RALGAPA1
3 53225001 53275000 0.000971554 ZNF326
11 95000001 95050000 0.000971118 DENND1A
21 22425001 22475000 0.00097091 ZNF592
21 22425001 22475000 0.00097091 ALPK3
4 55300001 55350000 0.000970814 GPR85
18 36850001 36900000 0.000970629 WWP2
24 48925001 48975000 0.000970504 DYM
10 49525001 49575000 0.000970484 RORA
8 38100001 38150000 0.000970368 KDM4C
13 42975001 43025000 0.000969989 TASOR2
13 51825001 51875000 0.000969984 DNAAF9
6 68300001 68350000 0.000969739 USP46
3 20100001 20150000 0.000969542 ADAMTSL4
3 20100001 20150000 0.000969542 MCL1
3 20100001 20150000 0.000969542 ENSA
3 57700001 57750000 0.000969443 ODF2L
13 38575001 38625000 0.000969293 DTD1
13 38575001 38625000 0.000969293 SEC23B
13 38575001 38625000 0.000969293 SMIM26
8 59550001 59600000 0.000969124 UNC13B
2 91125001 91175000 0.00096886 ICA1L
2 91125001 91175000 0.00096886 FAM117B
5 75950001 76000000 0.000968851 USP18
5 75950001 76000000 0.000968851 U6







10 60800001 60850000 0.000968678 FGF7
1 139550001 139600000 0.000968534 SH3BGR
1 139550001 139600000 0.000968534 U6
18 53050001 53100000 0.000968518 RTN2
18 53050001 53100000 0.000968518 FOSB
18 53050001 53100000 0.000968518 PPM1N
4 112600001 112650000 0.000968473 SSPO
4 112600001 112650000 0.000968473 ZNF467
23 9175001 9225000 0.000968446 SCUBE3
5 60800001 60850000 0.000967683 CFAP54
10 25700001 25750000 0.000967644 CHD8
10 25700001 25750000 0.000967644 RAB2B
26 31475001 31525000 0.000967482 SHOC2
26 31475001 31525000 0.000967482 BBIP1
6 6075001 6125000 0.000967473 MYOZ2
6 83150001 83200000 0.000967343 CENPC
8 75400001 75450000 0.000967221 UBAP2
7 22700001 22750000 0.000967197 FNIP1
2 22800001 22850000 0.000967149 SP3
5 119900001 119950000 0.000966896 MAPK8IP2
5 119900001 119950000 0.000966896 ARSA
5 119900001 119950000 0.000966896 CHKB
2 35150001 35200000 0.000966742 TANK
3 84400001 84450000 0.000966727 NFIA
9 42475001 42525000 0.000966682 SOBP
22 55950001 56000000 0.000966418 TMCC1
12 35550001 35600000 0.000966418 ZDHHC20
12 35550001 35600000 0.000966418 SKA3
12 35550001 35600000 0.000966418 MRPL57
4 46275001 46325000 0.000966374 SRPK2
4 46275001 46325000 0.000966374 KMT2E
11 43500001 43550000 0.000966221 PAPOLG
3 94550001 94600000 0.000966175 OSBPL9
11 95625001 95675000 0.000966091 NR6A1
25 1575001 1625000 0.000966013 TSC2
25 1575001 1625000 0.000966013 SLC9A3R2
25 1575001 1625000 0.000966013 NTHL1
13 57200001 57250000 0.000965604 ZNF831
12 32350001 32400000 0.000965296 LNX2
7 7700001 7750000 0.000965221 WIZ
7 7700001 7750000 0.000965221 AKAP8L
7 7700001 7750000 0.000965221 RASAL3
3 95500001 95550000 0.000965209 FAF1
7 43325001 43375000 0.000965153 MISP
7 43325001 43375000 0.000965153 PTBP1
3 34275001 34325000 0.000965144 TAF13
3 34275001 34325000 0.000965144 CFAP276
3 34275001 34325000 0.000965144 TMEM167B
3 34275001 34325000 0.000965144 SCARNA2
2 44325001 44375000 0.000965056 CACNB4
2 44325001 44375000 0.000965056 ARL5A
8 6925001 6975000 0.000964975 GLRA3







2 27525001 27575000 0.000964785 CERS6
29 9500001 9550000 0.000964348 PICALM
7 625001 675000 0.000963811 CNOT6
1 132250001 132300000 0.000963354 NCK1
1 132250001 132300000 0.000963354 SLC35G2
19 50875001 50925000 0.000963287 ASPSCR1
19 50875001 50925000 0.000963287 LRRC45
19 50875001 50925000 0.000963287 RAC3
19 50875001 50925000 0.000963287 CENPX
19 50875001 50925000 0.000963287 DCXR
13 60275001 60325000 0.000963285 SLC52A3
3 63000001 63050000 0.000963239 ADGRL2
23 18475001 18525000 0.000963164 SUPT3H
9 50150001 50200000 0.000963039 PRDM13
16 50975001 51025000 0.000962859 CDK11B
16 50975001 51025000 0.000962859 MIB2
16 50975001 51025000 0.000962859 SLC35E2
16 50975001 51025000 0.000962859 MMP23
7 7875001 7925000 0.000962437 NOTCH3
7 7875001 7925000 0.000962437 BRD4
7 7875001 7925000 0.000962437 EPHX3
10 20475001 20525000 0.000961518 CD276
19 35000001 35050000 0.000961097 MPRIP
15 42500001 42550000 0.00096105 SBF2
3 34075001 34125000 0.000960641 SORT1
3 34075001 34125000 0.000960641 MYBPHL
3 34075001 34125000 0.000960641 PSRC1
10 20375001 20425000 0.000960493 NPTN
7 44400001 44450000 0.000960203 SHROOM1
7 44400001 44450000 0.000960203 GDF9
7 44400001 44450000 0.000960203 SOWAHA
7 44400001 44450000 0.000960203 UQCRQ
1 72875001 72925000 0.000960116 LSG1
1 72875001 72925000 0.000960116 TMEM44
8 79450001 79500000 0.000959945 TUT7
8 79450001 79500000 0.000959945 ISCA1
17 61850001 61900000 0.000959795 HECTD4
3 32725001 32775000 0.000959735 KCNA3
2 58600001 58650000 0.000959732 SPOPL
3 20650001 20700000 0.000959508 OTUD7B
3 20650001 20700000 0.000959508 MTMR11
3 20650001 20700000 0.000959508 SF3B4
3 20650001 20700000 0.000959508 SV2A
29 45250001 45300000 0.000959399 CLCF1
29 45250001 45300000 0.000959399 RAD9A
29 45250001 45300000 0.000959399 POLD4
29 45250001 45300000 0.000959399 TBC1D10C
29 45250001 45300000 0.000959399 PPP1CA
12 26200001 26250000 0.000959191 NBEA
5 26675001 26725000 0.000959184 AAAS
5 26675001 26725000 0.000959184 SP7
5 26675001 26725000 0.000959184 MYG1







5 26675001 26725000 0.000959184 PFDN5
10 51225001 51275000 0.000959171 RNF111
10 72875001 72925000 0.000959115 MNAT1
10 72875001 72925000 0.000959115 SIX4
24 48550001 48600000 0.000958854 SMAD7
2 36775001 36825000 0.000958825 BAZ2B
14 8500001 8550000 0.000958789 PHF20L1
26 21775001 21825000 0.00095874 SLF2
26 21775001 21825000 0.00095874 SEMA4G
26 21775001 21825000 0.00095874 MRPL43
16 64525001 64575000 0.000958272 SMG7
13 38500001 38550000 0.000958197 DZANK1
13 38500001 38550000 0.000958197 POLR3F
13 38500001 38550000 0.000958197 RBBP9
7 20600001 20650000 0.000957945 CELF5
7 20600001 20650000 0.000957945 NCLN
8 77075001 77125000 0.00095792 KIF27
7 43625001 43675000 0.000957764 STK11
7 43625001 43675000 0.000957764 SBNO2
7 43625001 43675000 0.000957764 CBARP
15 17625001 17675000 0.000957618 CUL5
17 72975001 73025000 0.000957357 DGCR8
17 72975001 73025000 0.000957357 ZDHHC8
17 72975001 73025000 0.000957357 CCDC188
17 72975001 73025000 0.000957357 RANBP1
17 72975001 73025000 0.000957357 TRMT2A
17 72975001 73025000 0.000957357 MIR3618
17 72975001 73025000 0.000957357 MIR1306
4 46400001 46450000 0.000956982 SRPK2
8 39025001 39075000 0.000956792 RIC1
7 17050001 17100000 0.000956732 HNRNPM
7 17050001 17100000 0.000956732 MARCHF2
7 17050001 17100000 0.000956732 PRAM1
25 28675001 28725000 0.00095659 CALN1
3 34575001 34625000 0.000956329 STXBP3
5 30300001 30350000 0.000956009 SPATS2
18 34575001 34625000 0.000955882 CDH16
18 34575001 34625000 0.000955882 PDP2
25 2300001 2350000 0.00095566 FLYWCH1
25 2300001 2350000 0.00095566 FLYWCH2
25 2300001 2350000 0.00095566 SRRM2
10 42625001 42675000 0.000955597 LRR1
10 42625001 42675000 0.000955597 DNAAF2
10 42625001 42675000 0.000955597 RPS29
10 42625001 42675000 0.000955597 MGAT2
10 42625001 42675000 0.000955597 POLE2
10 42625001 42675000 0.000955597 RPL36AL
10 42625001 42675000 0.000955597 Metazoa_SRP
15 82400001 82450000 0.000955548 OR5AN2C
15 82400001 82450000 0.000955548 OR5AN1L
7 49675001 49725000 0.000955536 CDC25C
7 49675001 49725000 0.000955536 GFRA3







8 38175001 38225000 0.000955507 GLDC
1 132875001 132925000 0.0009551 STAG1
1 132875001 132925000 0.0009551 PCCB
1 75200001 75250000 0.000954614 FGF12
1 106650001 106700000 0.000954392 PPM1L
10 59600001 59650000 0.00095405 SPPL2A
10 59600001 59650000 0.00095405 TRPM7
2 71875001 71925000 0.000953562 EPB41L5
9 73450001 73500000 0.000953515 AHI1
15 51375001 51425000 0.000953276 ART1
6 67950001 68000000 0.000953264 SPATA18
2 47425001 47475000 0.000953087 EPC2
25 18575001 18625000 0.000952996 REXO5
15 84350001 84400000 0.000952876 OR4A2I
23 10075001 10125000 0.000952483 BRPF3
18 250001 300000 0.00095238 OR4P4
24 48975001 49025000 0.000952184 DYM
3 108375001 108425000 0.000952125 MEAF6
3 108375001 108425000 0.000952125 ZC3H12A
10 36175001 36225000 0.00095211 KNL1
13 46800001 46850000 0.00095198 DIP2C
13 46800001 46850000 0.00095198 ZMYND11
9 48250001 48300000 0.000951911 GRIK2
3 34675001 34725000 0.000951467 HENMT1
3 34675001 34725000 0.000951467 PRPF38B
3 95600001 95650000 0.000951428 FAF1
1 57600001 57650000 0.000951009 CD200R1L
7 50850001 50900000 0.000950992 CXXC5
20 26200001 26250000 0.000950858 ITGA1
3 20675001 20725000 0.000950519 SV2A
3 20675001 20725000 0.000950519 MTMR11
3 20675001 20725000 0.000950519 H2AC20
3 20675001 20725000 0.000950519 SF3B4
3 20675001 20725000 0.000950519 BOLA1
3 20675001 20725000 0.000950519 H2AC21
11 86525001 86575000 0.000950467 ROCK2
2 71825001 71875000 0.000950281 EPB41L5
2 71825001 71875000 0.000950281 U4
13 22800001 22850000 0.000950173 MLLT10
8 79200001 79250000 0.000949986 NAA35
22 50925001 50975000 0.000949926 QRICH1
22 50925001 50975000 0.000949926 IMPDH2
22 50925001 50975000 0.000949926 DALRD3
22 50925001 50975000 0.000949926 NDUFAF3
22 50925001 50975000 0.000949926 MIR191
9 62725001 62775000 0.000949882 ZNF292
3 15575001 15625000 0.000949689 ZBTB7B
3 15575001 15625000 0.000949689 SHC1
3 15575001 15625000 0.000949689 FLAD1
3 15575001 15625000 0.000949689 CKS1B
9 33350001 33400000 0.000949526 ROS1
3 87525001 87575000 0.000949143 OMA1







9 43750001 43800000 0.000949115 ATG5
9 62600001 62650000 0.000948504 ZNF292
6 49925001 49975000 0.000948491 PCDH7
1 64625001 64675000 0.00094848 GSK3B
1 64625001 64675000 0.00094848 NR1I2
10 20975001 21025000 0.000948354 PSME1
10 20975001 21025000 0.000948354 PSME2
10 20975001 21025000 0.000948354 RNF31
10 20975001 21025000 0.000948354 IRF9
10 20975001 21025000 0.000948354 REC8
10 20975001 21025000 0.000948354 DCAF11
10 20975001 21025000 0.000948354 FITM1
10 20975001 21025000 0.000948354 EMC9
10 20975001 21025000 0.000948354 IPO4
17 54175001 54225000 0.000948241 IFT81
17 54175001 54225000 0.000948241 ATP2A2
2 32725001 32775000 0.000948218 FIGN
13 38625001 38675000 0.000947457 DTD1
6 99600001 99650000 0.000947232 WDFY3
15 84100001 84150000 0.000947182 OR4A47WP
2 90600001 90650000 0.000947154 KIAA2012
19 27300001 27350000 0.000947108 FXR2
19 27300001 27350000 0.000947108 EIF4A1
19 27300001 27350000 0.000947108 SENP3
19 27300001 27350000 0.000947108 SHBG
19 27300001 27350000 0.000947108 MPDU1
19 27300001 27350000 0.000947108 CD68
19 27300001 27350000 0.000947108 SOX15
19 27300001 27350000 0.000947108 SAT2
19 27300001 27350000 0.000947108 SNORD10
19 27300001 27350000 0.000947108 SNORA48
4 95125001 95175000 0.000947072 MKLN1
20 37250001 37300000 0.000947031 NIPBL
14 30850001 30900000 0.000947013 VCPIP1
14 30850001 30900000 0.000947013 MYBL1
29 40975001 41025000 0.000946951 BSCL2
29 40975001 41025000 0.000946951 GANAB
29 40975001 41025000 0.000946951 C29H11orf98
29 40975001 41025000 0.000946951 INTS5
29 40975001 41025000 0.000946951 UBXN1
29 40975001 41025000 0.000946951 LRRN4CL
29 40975001 41025000 0.000946951 CSKMT
29 40975001 41025000 0.000946951 UQCC3
29 40975001 41025000 0.000946951 SNORA57
29 40975001 41025000 0.000946951 GNG3
21 21775001 21825000 0.00094671 FURIN
21 21775001 21825000 0.00094671 FES
17 72925001 72975000 0.000946648 TANGO2
17 72925001 72975000 0.000946648 ARVCF
17 72925001 72975000 0.000946648 MIR185
5 69700001 69750000 0.000946605 POLR3B
5 69700001 69750000 0.000946605 TCP11L2







11 24650001 24700000 0.000946561 EML4
23 18300001 18350000 0.00094597 SUPT3H
1 136925001 136975000 0.000945865 ACAD11
2 91650001 91700000 0.000945704 RAPH1
23 8375001 8425000 0.000945598 NUDT3
5 29425001 29475000 0.000945546 LARP4
5 43200001 43250000 0.000945442 CNOT2
13 65950001 66000000 0.000945123 SAMHD1
7 51475001 51525000 0.0009451 PFDN1
12 36225001 36275000 0.000944935 ZMYM5
12 36225001 36275000 0.000944935 PSPC1
11 68175001 68225000 0.000944847 GMCL1
4 69225001 69275000 0.000944829 SKAP2
14 375001 425000 0.00094434 ARHGAP39
14 375001 425000 0.00094434 LRRC24
14 375001 425000 0.00094434 C14H8orf82
14 375001 425000 0.00094434 LRRC14
19 11100001 11150000 0.000944131 MED13
16 27550001 27600000 0.000943705 WDR26
19 37850001 37900000 0.000943304 HOXB9
19 37850001 37900000 0.000943304 HOXB7
19 37850001 37900000 0.000943304 HOXB8
19 37850001 37900000 0.000943304 HOXB6
19 37850001 37900000 0.000943304 HOXB5
13 51800001 51850000 0.000943232 DNAAF9
2 125725001 125775000 0.000943097 AHDC1
18 50000001 50050000 0.000942553 ITPKC
18 50000001 50050000 0.000942553 SNRPA
18 50000001 50050000 0.000942553 RAB4B
18 50000001 50050000 0.000942553 C18H19orf54
18 50000001 50050000 0.000942553 MIA
18 50000001 50050000 0.000942553 EGLN2
2 91300001 91350000 0.000942505 NBEAL1
2 91300001 91350000 0.000942505 CARF
21 32575001 32625000 0.000942404 HMG20A
13 33950001 34000000 0.000942404 ZEB1
5 51175001 51225000 0.000942274 USP15
11 74950001 75000000 0.000942142 FAM228B
11 74950001 75000000 0.000942142 SF3B6
11 74950001 75000000 0.000942142 TP53I3
11 74950001 75000000 0.000942142 PFN4
10 34100001 34150000 0.000941705 RASGRP1
13 54900001 54950000 0.000941688 LAMA5
13 54900001 54950000 0.000941688 ADRM1
18 54125001 54175000 0.000941669 ZC3H4
18 54125001 54175000 0.000941669 SAE1
3 50325001 50375000 0.000941449 MTF2
11 95300001 95350000 0.000941116 NEK6
7 49550001 49600000 0.000940978 NME5
7 49550001 49600000 0.000940978 BRD8
26 14950001 15000000 0.000940639 FRA10AC1
26 14950001 15000000 0.000940639 PDE6C







19 27100001 27150000 0.000940601 ZBTB4
19 27100001 27150000 0.000940601 CHRNB1
19 27100001 27150000 0.000940601 TMEM102
19 27100001 27150000 0.000940601 SPEM2
19 27100001 27150000 0.000940601 SLC35G6
19 27100001 27150000 0.000940601 SPEM1
7 50150001 50200000 0.000940068 CTNNA1
7 50150001 50200000 0.000940068 LRRTM2
26 23100001 23150000 0.00094006 SUFU
26 23100001 23150000 0.00094006 ACTR1A
16 21725001 21775000 0.000939973 RRP15
8 23175001 23225000 0.000939782 IFNB3
8 23175001 23225000 0.000939782 IFNB3
8 23175001 23225000 0.000939782 IFNB3
8 23175001 23225000 0.000939782 IFNB3
8 23175001 23225000 0.000939782 IFNB3
8 23175001 23225000 0.000939782 IFNB3
9 104025001 104075000 0.00093976 PSMB1
22 14775001 14825000 0.000939719 NKTR
22 14775001 14825000 0.000939719 ZBTB47
22 14775001 14825000 0.000939719 KLHL40
22 14775001 14825000 0.000939719 HHATL
9 74100001 74150000 0.000939594 PDE7B
3 87500001 87550000 0.000939184 OMA1
11 30750001 30800000 0.000938911 PPP1R21
26 21675001 21725000 0.000938835 PAX2
26 21675001 21725000 0.000938835 SNORA70
18 44575001 44625000 0.000938718 LSM14A
1 87875001 87925000 0.000938511 PIK3CA
2 20725001 20775000 0.000938446 HOXD3
2 20725001 20775000 0.000938446 HOXD4
2 20725001 20775000 0.000938446 HOXD1
13 38525001 38575000 0.000938294 SEC23B
13 38525001 38575000 0.000938294 POLR3F
13 38525001 38575000 0.000938294 DZANK1
13 38525001 38575000 0.000938294 RBBP9
11 73250001 73300000 0.000938104 HADHA
11 73250001 73300000 0.000938104 HADHB
5 26625001 26675000 0.000938101 SP1
8 78950001 79000000 0.000937655 AGTPBP1
18 44650001 44700000 0.000937566 LSM14A
18 44650001 44700000 0.000937566 GARRE1
18 44650001 44700000 0.000937566 U1
18 44650001 44700000 0.000937566 U6
2 106600001 106650000 0.000937418 ZNF142
2 106600001 106650000 0.000937418 STK36
2 106600001 106650000 0.000937418 RNF25
2 106600001 106650000 0.000937418 BCS1L
9 43800001 43850000 0.000937286 PRDM1
6 14825001 14875000 0.000937179 PITX2
17 67700001 67750000 0.000937008 TTC28
7 51550001 51600000 0.000936982 SLC4A9







1 132825001 132875000 0.00093693 STAG1
8 82100001 82150000 0.000936809 PTCH1
1 122250001 122300000 0.000936583 PLSCR4
3 58400001 58450000 0.000936351 ZNHIT6
4 45200001 45250000 0.000936125 RELN
8 61225001 61275000 0.000935956 ZCCHC7
16 12175001 12225000 0.000935953 UCHL5
16 12175001 12225000 0.000935953 RO60
3 50050001 50100000 0.000935822 DR1
11 29125001 29175000 0.000935765 SOCS5
3 34125001 34175000 0.000935289 CELSR2
3 34125001 34175000 0.000935289 SARS1
3 34125001 34175000 0.000935289 PSRC1
16 44925001 44975000 0.000935219 RERE
20 14575001 14625000 0.000935112 CWC27
19 48825001 48875000 0.000935069 SMURF2
20 14150001 14200000 0.000934994 ADAMTS6
5 36200001 36250000 0.000934975 TMEM117
3 112475001 112525000 0.00093496 GIGYF2
3 112475001 112525000 0.00093496 KCNJ13
11 40725001 40775000 0.000934404 VRK2
11 30625001 30675000 0.00093438 FOXN2
22 49975001 50025000 0.00093345 NPRL2
22 49975001 50025000 0.00093345 CACNA2D2
22 49975001 50025000 0.00093345 RASSF1
22 49975001 50025000 0.00093345 HYAL2
22 49975001 50025000 0.00093345 ZMYND10
22 49975001 50025000 0.00093345 CYB561D2
18 7750001 7800000 0.000933287 PKD1L2
18 7750001 7800000 0.000933287 GCSH
18 7750001 7800000 0.000933287 C18H16orf46
18 7750001 7800000 0.000933287 U6
11 74900001 74950000 0.000933238 FAM228A
11 74900001 74950000 0.000933238 FAM228B
11 29150001 29200000 0.000933228 SOCS5
23 31925001 31975000 0.000933158 SLC17A2
23 31925001 31975000 0.000933158 TRIM38
26 22700001 22750000 0.000933056 ARMH3
19 42775001 42825000 0.000933027 WNK4
19 42775001 42825000 0.000933027 EZH1
19 42775001 42825000 0.000933027 VPS25
19 42775001 42825000 0.000933027 RAMP2
18 45675001 45725000 0.000933004 ZNF792
3 32525001 32575000 0.000932734 CD53
7 550001 600000 0.000932663 CNOT6
3 66650001 66700000 0.000932316 DNAJB4
3 66650001 66700000 0.000932316 U6
18 36475001 36525000 0.00093223 TERF2
18 36475001 36525000 0.00093223 COG8
18 36475001 36525000 0.00093223 TMED6
18 36475001 36525000 0.00093223 NIP7
19 27325001 27375000 0.000932224 FXR2







19 27325001 27375000 0.000932224 ATP1B2
19 27325001 27375000 0.000932224 SHBG
19 27325001 27375000 0.000932224 SAT2
14 30825001 30875000 0.000932176 MYBL1
14 30825001 30875000 0.000932176 VCPIP1
3 95350001 95400000 0.000932168 FAF1
24 43275001 43325000 0.000931722 CEP192
24 43275001 43325000 0.000931722 LDLRAD4
16 51725001 51775000 0.000931667 SPEN
18 44825001 44875000 0.000931573 UBA2
18 44825001 44875000 0.000931573 PDCD2L
15 29100001 29150000 0.000931568 KMT2A
3 30750001 30800000 0.000931191 ST7L
3 30750001 30800000 0.000931191 WNT2B
23 18500001 18550000 0.000930878 SUPT3H
1 65000001 65050000 0.000930615 GPR156
4 94175001 94225000 0.00093061 CEP41
3 51650001 51700000 0.000930499 TGFBR3
10 36050001 36100000 0.000930358 BAHD1
10 36050001 36100000 0.000930358 CHST14
22 42350001 42400000 0.000930339 CFAP20DC
16 39450001 39500000 0.000930228 DNM3
1 1925001 1975000 0.000929922 SON
1 1925001 1975000 0.000929922 CRYZL1
1 1925001 1975000 0.000929922 DONSON
13 46675001 46725000 0.000929919 DIP2C
16 43425001 43475000 0.000929901 UBE4B
16 51150001 51200000 0.000929782 DVL1
16 51150001 51200000 0.000929782 MXRA8
16 51150001 51200000 0.000929782 TAS1R3
16 51150001 51200000 0.000929782 CPTP
16 51150001 51200000 0.000929782 AURKAIP1
11 30725001 30775000 0.000929563 PPP1R21
10 19425001 19475000 0.000929543 ARIH1
20 35425001 35475000 0.000929164 RICTOR
19 36975001 37025000 0.000929125 SPOP
28 25025001 25075000 0.000928489 CCAR1
28 25025001 25075000 0.000928489 TET1
15 62550001 62600000 0.000928446 PAX6
15 62550001 62600000 0.000928446 ELP4
22 45500001 45550000 0.000928278 ERC2
22 45500001 45550000 0.000928278 WNT5A
2 4725001 4775000 0.000927749 WDR33
11 94375001 94425000 0.00092753 STRBP
11 94375001 94425000 0.00092753 U6
7 50100001 50150000 0.000927336 CTNNA1
18 14575001 14625000 0.000927203 FANCA
18 14575001 14625000 0.000927203 ZNF276
18 14575001 14625000 0.000927203 VPS9D1
18 14575001 14625000 0.000927203 SPATA2L
18 14575001 14625000 0.000927203 CDK10
22 10675001 10725000 0.000927078 TRANK1







21 26000001 26050000 0.00092705 ZFAND6
9 38600001 38650000 0.000927009 FYN
21 2050001 2100000 0.000926857 SNORD116
21 2050001 2100000 0.000926857 SNORD116
21 2050001 2100000 0.000926857 SNORD116
21 2050001 2100000 0.000926857 SNORD116
21 2050001 2100000 0.000926857 SNORD116
21 2050001 2100000 0.000926857 SNORD116
21 2050001 2100000 0.000926857 SNORD116
18 54150001 54200000 0.000926697 SAE1
22 50225001 50275000 0.000926671 RBM6
22 50225001 50275000 0.000926671 RBM5
22 50225001 50275000 0.000926671 U6
14 675001 725000 0.000926461 MROH1
14 675001 725000 0.000926461 HGH1
14 675001 725000 0.000926461 WDR97
14 675001 725000 0.000926461 TSSK5
3 108300001 108350000 0.000925871 GNL2
3 108300001 108350000 0.000925871 SNIP1
3 108300001 108350000 0.000925871 DNALI1
3 95425001 95475000 0.000925396 FAF1
9 34600001 34650000 0.000925313 FRK
2 36900001 36950000 0.000924931 BAZ2B
10 86350001 86400000 0.000924744 TMED10
10 86350001 86400000 0.000924744 NEK9
10 36950001 37000000 0.00092471 TYRO3
10 36950001 37000000 0.00092471 RPAP1
1 126575001 126625000 0.000924698 XRN1
1 126575001 126625000 0.000924698 ATR
9 73075001 73125000 0.000924611 HBS1L
16 51050001 51100000 0.000924483 SSU72
16 51050001 51100000 0.000924483 ATAD3A
16 51050001 51100000 0.000924483 TMEM240
19 34225001 34275000 0.000923994 SLC5A10
19 34225001 34275000 0.000923994 FAM83G
19 34225001 34275000 0.000923994 PRPSAP2
11 68800001 68850000 0.000923919 GALNT14
1 8950001 9000000 0.000923859 H4C3
14 39950001 40000000 0.000923853 ZFHX4
21 26575001 26625000 0.000923747 ABHD17C
13 33500001 33550000 0.000923581 ARHGAP12
10 75825001 75875000 0.000923179 WDR89
3 94475001 94525000 0.000922751 NRDC
17 61925001 61975000 0.000922658 HECTD4
10 66500001 66550000 0.000922636 BMP4
12 35575001 35625000 0.00092257 SKA3
12 35575001 35625000 0.00092257 SAP18
12 35575001 35625000 0.00092257 ZDHHC20
12 35575001 35625000 0.00092257 MRPL57
1 1950001 2000000 0.000922394 SON
1 1950001 2000000 0.000922394 GART
1 1950001 2000000 0.000922394 DONSON







16 12050001 12100000 0.000922392 CDC73
16 12050001 12100000 0.000922392 B3GALT2
9 59675001 59725000 0.000922378 MAP3K7
9 28775001 28825000 0.000921602 HSF2
13 57950001 58000000 0.000921594 VAPB
13 57950001 58000000 0.000921594 RAB22A
9 33875001 33925000 0.000921233 KPNA5
9 33875001 33925000 0.000921233 ZUP1
25 18600001 18650000 0.000921015 DCUN1D3
25 18600001 18650000 0.000921015 REXO5
7 43475001 43525000 0.000921009 ARID3A
7 43475001 43525000 0.000921009 GRIN3B
7 43475001 43525000 0.000921009 WDR18
7 43475001 43525000 0.000921009 TMEM259
7 20575001 20625000 0.000920708 CELF5
7 49525001 49575000 0.000920621 NME5
7 49525001 49575000 0.000920621 WNT8A
8 75325001 75375000 0.00092029 UBAP2
8 75325001 75375000 0.00092029 UBE2R2
8 75325001 75375000 0.00092029 SNORD121A
19 48725001 48775000 0.00092001 SMURF2
1 82825001 82875000 0.000919578 EIF4G1
1 82825001 82875000 0.000919578 CLCN2
1 82825001 82875000 0.000919578 FAM131A
1 82825001 82875000 0.000919578 POLR2H
1 82825001 82875000 0.000919578 SNORD66
3 63100001 63150000 0.00091918 ADGRL2
3 94450001 94500000 0.000918946 NRDC
5 30650001 30700000 0.000918514 TUBA1A
5 30650001 30700000 0.000918514 TUBA1B
17 62250001 62300000 0.0009183 MAPKAPK5
19 50900001 50950000 0.000917897 ASPSCR1
19 50900001 50950000 0.000917897 NOTUM
7 49600001 49650000 0.000917831 CDC23
7 49600001 49650000 0.000917831 BRD8
7 49600001 49650000 0.000917831 KIF20A
29 8475001 8525000 0.000917661 TMEM135
5 112250001 112300000 0.000917323 EP300
16 51675001 51725000 0.000917068 SPEN
10 21375001 21425000 0.00091671 THTPA
10 21375001 21425000 0.00091671 ZFHX2
10 21375001 21425000 0.00091671 AP1G2
10 21375001 21425000 0.00091671 JPH4
25 2275001 2325000 0.00091644 SRRM2
25 2275001 2325000 0.00091644 ELOB
25 2275001 2325000 0.00091644 FLYWCH1
25 2275001 2325000 0.00091644 FLYWCH2
9 104075001 104125000 0.000915781 PSMB1
9 104075001 104125000 0.000915781 TBP
9 104075001 104125000 0.000915781 PDCD2
1 26150001 26200000 0.00091571 ROBO1
13 22775001 22825000 0.000915694 MLLT10







19 26950001 27000000 0.000915573 ELP5
19 26950001 27000000 0.000915573 YBX2
19 26950001 27000000 0.000915573 SLC2A4
19 26950001 27000000 0.000915573 CTDNEP1
19 26950001 27000000 0.000915573 PHF23
19 26950001 27000000 0.000915573 CLDN7
19 26950001 27000000 0.000915573 GABARAP
9 45250001 45300000 0.000915546 HACE1
3 21550001 21600000 0.000915503 RNF115
16 42925001 42975000 0.000915433 CASZ1
16 42925001 42975000 0.000915433 PEX14
11 44675001 44725000 0.000915061 RANBP2
11 44675001 44725000 0.000915061 LIMS1
19 36650001 36700000 0.000915006 DLX4
19 36650001 36700000 0.000915006 DLX3
19 42800001 42850000 0.000914981 WNK4
19 42800001 42850000 0.000914981 BECN1
19 42800001 42850000 0.000914981 CNTD1
19 42800001 42850000 0.000914981 VPS25
19 42800001 42850000 0.000914981 RAMP2
19 42800001 42850000 0.000914981 COA3
6 86525001 86575000 0.000914739 SLC4A4
6 70850001 70900000 0.000914212 CLOCK
6 70850001 70900000 0.000914212 TMEM165
2 91625001 91675000 0.00091404 RAPH1
2 91625001 91675000 0.00091404 ABI2
1 52150001 52200000 0.000913749 BBX
2 91150001 91200000 0.000913664 ICA1L
10 38000001 38050000 0.000913536 CDAN1
10 38000001 38050000 0.000913536 TTBK2
1 79875001 79925000 0.000913329 RTP4
9 73800001 73850000 0.000913259 PDE7B
4 68925001 68975000 0.000913195 HOXA3
4 68925001 68975000 0.000913195 HOXA1
4 68925001 68975000 0.000913195 HOXA2
26 23250001 23300000 0.000913044 TRIM8
26 23250001 23300000 0.000913044 ARL3
26 23250001 23300000 0.000913044 SUFU
7 98100001 98150000 0.000912944 CHD1
23 18550001 18600000 0.000912732 SUPT3H
23 18550001 18600000 0.000912732 RUNX2
3 94575001 94625000 0.000912602 OSBPL9
10 51350001 51400000 0.000912418 SLTM
14 65300001 65350000 0.000912415 OSR2
2 53150001 53200000 0.000912368 ARHGAP15
8 59750001 59800000 0.000912256 RUSC2
8 59750001 59800000 0.000912256 TESK1
8 59750001 59800000 0.000912256 FAM166B
8 59750001 59800000 0.000912256 CD72
5 36625001 36675000 0.000912104 TWF1
29 9575001 9625000 0.000911737 PICALM
23 400001 450000 0.000911735 KHDRBS2







1 64900001 64950000 0.000911699 GPR156
13 38600001 38650000 0.000911425 DTD1
16 42900001 42950000 0.000911348 CASZ1
3 92250001 92300000 0.000911329 HSPB11
3 92250001 92300000 0.000911329 LRRC42
7 60375001 60425000 0.000911103 SH3TC2
8 75950001 76000000 0.000910916 CNTFR
8 75950001 76000000 0.000910916 DCTN3
8 75950001 76000000 0.000910916 ARID3C
8 75950001 76000000 0.000910916 RPP25L
5 81275001 81325000 0.000910868 CCDC91
16 76575001 76625000 0.000910842 DENND1B
28 17700001 17750000 0.000910555 CABCOCO1
1 65175001 65225000 0.000910434 FSTL1
10 58925001 58975000 0.000910351 GLDN
5 67725001 67775000 0.000910002 HCFC2
5 67725001 67775000 0.000910002 NFYB
5 75975001 76025000 0.000909776 USP18
20 14125001 14175000 0.000909411 ADAMTS6
10 58650001 58700000 0.000909265 SCG3
7 53125001 53175000 0.000909205 NDFIP1
3 52050001 52100000 0.000909016 HFM1
7 17025001 17075000 0.000908777 HNRNPM
7 17025001 17075000 0.000908777 MARCHF2
7 17025001 17075000 0.000908777 RAB11B
18 44600001 44650000 0.000908582 LSM14A
19 37900001 37950000 0.000908389 HOXB3
19 37900001 37950000 0.000908389 HOXB4
19 37900001 37950000 0.000908389 HOXB2
19 37900001 37950000 0.000908389 HOXB5
13 40675001 40725000 0.000908317 XRN2
13 40675001 40725000 0.000908317 NKX2-4
15 38000001 38050000 0.000908185 PDE3B
5 119875001 119925000 0.000908081 SYCE3
5 119875001 119925000 0.000908081 CPT1B
5 119875001 119925000 0.000908081 MAPK8IP2
5 119875001 119925000 0.000908081 CHKB
13 22825001 22875000 0.000907975 MLLT10
10 59825001 59875000 0.000907848 USP8
3 34150001 34200000 0.000907718 SARS1
3 34150001 34200000 0.000907718 CELSR2
25 26825001 26875000 0.000907455 PHKG2
25 26825001 26875000 0.000907455 TMEM265
25 26825001 26875000 0.000907455 U6
2 20975001 21025000 0.000907374 LNPK
7 49575001 49625000 0.000907367 BRD8
7 49575001 49625000 0.000907367 CDC23
7 49575001 49625000 0.000907367 KIF20A
7 49575001 49625000 0.000907367 NME5
9 39075001 39125000 0.000907017 REV3L
13 57625001 57675000 0.000906908 NPEPL1
5 31050001 31100000 0.000906822 CCNT1







5 31050001 31100000 0.000906822 KANSL2
9 86575001 86625000 0.000906734 TAB2
2 115675001 115725000 0.000906645 AGFG1
5 56925001 56975000 0.000906414 TIMELESS
5 56925001 56975000 0.000906414 MIP
5 56925001 56975000 0.000906414 SPRYD4
1 133150001 133200000 0.000906346 PPP2R3A
10 36225001 36275000 0.000906079 RAD51
10 36225001 36275000 0.000906079 KNL1
5 70125001 70175000 0.00090603 RIC8B
8 25001 75000 0.000905404 OR2T13
20 37225001 37275000 0.000905357 NIPBL
12 46500001 46550000 0.000905341 DACH1
9 29725001 29775000 0.000904976 GJA1
16 38225001 38275000 0.000904781 PRRX1
22 7800001 7850000 0.000904344 CLASP2
3 103875001 103925000 0.000904109 FOXJ3
11 73600001 73650000 0.00090403 ASXL2
9 41575001 41625000 0.000903623 FOXO3
7 43500001 43550000 0.000903353 GRIN3B
7 43500001 43550000 0.000903353 CNN2
7 43500001 43550000 0.000903353 WDR18
7 43500001 43550000 0.000903353 TMEM259
7 43500001 43550000 0.000903353 ABCA7
22 13775001 13825000 0.000902991 CTNNB1
26 32675001 32725000 0.000902857 GPAM
6 59125001 59175000 0.000902675 N4BP2
4 118175001 118225000 0.000902651 LMBR1
9 45100001 45150000 0.000901955 HACE1
2 500001 550000 0.000901935 OCA2
20 41200001 41250000 0.000901706 ZFR
19 23175001 23225000 0.000901688 SMG6
8 38375001 38425000 0.000901584 UHRF2
15 49100001 49150000 0.000901272 OR52S22
15 49100001 49150000 0.000901272 OR52S23
15 49100001 49150000 0.000901272 OR52AB10
1 106950001 107000000 0.000901233 KPNA4
1 106950001 107000000 0.000901233 SCARNA7
28 17625001 17675000 0.000901153 CABCOCO1
9 40750001 40800000 0.000900977 CD164
7 50125001 50175000 0.000900851 CTNNA1
18 18725001 18775000 0.000900633 BRD7
11 73225001 73275000 0.000900239 HADHB
11 73225001 73275000 0.000900239 HADHA
3 82075001 82125000 0.000900145 ITGB3BP
2 44425001 44475000 0.000900073 NEB
5 112300001 112350000 0.000899971 EP300
2 350001 400000 0.000899922 LGSN
18 21925001 21975000 0.000899839 RPGRIP1L
6 58800001 58850000 0.000899669 UBE2K
26 22875001 22925000 0.000899338 GBF1
26 22875001 22925000 0.000899338 PITX3







2 69725001 69775000 0.000899289 INSIG2
19 21075001 21125000 0.000899271 SSH2
2 119425001 119475000 0.00089913 PDE6D
5 23475001 23525000 0.00089901 CRADD
1 65125001 65175000 0.000898788 FSTL1
2 106625001 106675000 0.000898729 STK36
2 106625001 106675000 0.000898729 TTLL4
2 106625001 106675000 0.000898729 RNF25
7 87750001 87800000 0.000898663 TMEM161B
2 79450001 79500000 0.000898128 GLS
12 36050001 36100000 0.000898115 GJB6
12 36050001 36100000 0.000898115 GJB2
18 34175001 34225000 0.00089765 BEAN1
3 74875001 74925000 0.000897611 ANKRD13C
17 54350001 54400000 0.000897574 RAD9B
17 54350001 54400000 0.000897574 GPN3
17 54350001 54400000 0.000897574 FAM216A
17 54350001 54400000 0.000897574 VPS29
10 17575001 17625000 0.00089745 UACA
17 13125001 13175000 0.000897424 OTUD4
17 13125001 13175000 0.000897424 ABCE1
2 91200001 91250000 0.000897027 WDR12
2 91200001 91250000 0.000897027 CARF
13 60500001 60550000 0.000896816 CSNK2A1
9 74150001 74200000 0.000896808 PDE7B
22 11575001 11625000 0.000896759 ACAA1
22 11575001 11625000 0.000896759 DLEC1
22 11575001 11625000 0.000896759 MYD88
18 35875001 35925000 0.00089663 ZFP90
5 30950001 31000000 0.000896485 CACNB3
5 30950001 31000000 0.000896485 ADCY6
7 50625001 50675000 0.000896079 PAIP2
7 50625001 50675000 0.000896079 SLC23A1
7 50625001 50675000 0.000896079 PROB1
7 50625001 50675000 0.000896079 SPATA24
7 50625001 50675000 0.000896079 MZB1
19 12025001 12075000 0.000896056 BCAS3
3 103925001 103975000 0.00089599 FOXJ3
2 53050001 53100000 0.000895929 ARHGAP15
26 21800001 21850000 0.000895636 SEMA4G
26 21800001 21850000 0.000895636 LZTS2
26 21800001 21850000 0.000895636 TWNK
26 21800001 21850000 0.000895636 SLF2
26 21800001 21850000 0.000895636 MRPL43
6 72200001 72250000 0.000895609 RESTB
6 72200001 72250000 0.000895609 NOA1A
19 37950001 38000000 0.000895568 HOXB1
22 14750001 14800000 0.000895333 NKTR
22 14750001 14800000 0.000895333 ZBTB47
16 51200001 51250000 0.000895207 ACAP3
16 51200001 51250000 0.000895207 UBE2J2
16 51200001 51250000 0.000895207 INTS11







16 51200001 51250000 0.000895207 SCNN1D
16 51200001 51250000 0.000895207 PUSL1
16 51200001 51250000 0.000895207 CPTP
16 42975001 43025000 0.000894562 PEX14
10 102300001 102350000 0.000894267 TTC7B
3 32925001 32975000 0.000894119 CYM
3 32925001 32975000 0.000894119 PROK1
3 49975001 50025000 0.000894108 FNBP1L
18 21800001 21850000 0.000893991 RBL2
18 21800001 21850000 0.000893991 AKTIP
10 19450001 19500000 0.000893986 ARIH1
10 19450001 19500000 0.000893986 BBS4
18 21550001 21600000 0.000893803 CHD9
10 37725001 37775000 0.000893662 CAPN3
10 37725001 37775000 0.000893662 ZNF106
3 108325001 108375000 0.0008934 SNIP1
3 108325001 108375000 0.0008934 DNALI1
3 108325001 108375000 0.0008934 MEAF6
3 108325001 108375000 0.0008934 GNL2
12 35600001 35650000 0.000893373 SAP18
10 54775001 54825000 0.00089337 PYGO1
10 54775001 54825000 0.00089337 PRTG
6 13325001 13375000 0.000893197 FAM241A
10 59850001 59900000 0.000893033 GABPB1
13 28525001 28575000 0.000892989 FRMD4A
2 107075001 107125000 0.000892982 NHEJ1
2 107075001 107125000 0.000892982 SLC23A3
2 107075001 107125000 0.000892982 CNPPD1
16 41250001 41300000 0.000892898 VPS13D
4 71975001 72025000 0.000892223 STK31
1 79050001 79100000 0.000892034 LPP
10 60975001 61025000 0.000891977 GALK2
10 59650001 59700000 0.000891752 TRPM7
3 94525001 94575000 0.000891633 OSBPL9
3 94525001 94575000 0.000891633 NRDC
16 38725001 38775000 0.000891626 FMO2
8 77100001 77150000 0.000891506 KIF27
19 26900001 26950000 0.000891346 DLG4
19 26900001 26950000 0.000891346 DVL2
19 26900001 26950000 0.000891346 ACADVL
19 26900001 26950000 0.000891346 PHF23
6 25050001 25100000 0.000891059 TRMT10A
6 25050001 25100000 0.000891059 MTTP
2 48325001 48375000 0.000890685 ACVR2A
10 35725001 35775000 0.000890642 BMF
15 30850001 30900000 0.000890144 POU2F3
19 37925001 37975000 0.000890039 HOXB3
19 37925001 37975000 0.000890039 HOXB2
19 37925001 37975000 0.000890039 HOXB1
5 112275001 112325000 0.000889777 EP300
24 48400001 48450000 0.000889715 CTIF
1 78875001 78925000 0.000889692 LPP







7 46125001 46175000 0.000889561 SAR1B
7 46125001 46175000 0.000889561 SEC24A
7 46125001 46175000 0.000889561 U6
8 75300001 75350000 0.000889167 UBE2R2
8 75300001 75350000 0.000889167 UBAP2
8 29825001 29875000 0.000889082 NFIB
1 80450001 80500000 0.000889034 RFC4
1 80450001 80500000 0.000889034 EIF4A2
1 80450001 80500000 0.000889034 SNORA81
1 80450001 80500000 0.000889034 SNORA63
1 80450001 80500000 0.000889034 SNORD2
19 44175001 44225000 0.000889024 GPATCH8
19 44175001 44225000 0.000889024 ITGA2B
7 50550001 50600000 0.00088851 MATR3
7 50550001 50600000 0.00088851 SNORA74
7 50550001 50600000 0.00088851 SNORA74
7 54000001 54050000 0.000888253 ARHGAP26
1 65100001 65150000 0.000887998 FSTL1
3 62850001 62900000 0.000887935 ADGRL2
22 50900001 50950000 0.000887838 QRICH1
22 50900001 50950000 0.000887838 USP19
22 50900001 50950000 0.000887838 QARS1
3 20325001 20375000 0.000887814 MRPS21
3 20325001 20375000 0.000887814 C3H1orf54
3 20325001 20375000 0.000887814 PRPF3
3 20325001 20375000 0.000887814 CIART
3 20325001 20375000 0.000887814 APH1A
7 20500001 20550000 0.000887588 NFIC
11 32700001 32750000 0.000887445 NRXN1
21 32425001 32475000 0.000887203 PEAK1
17 61875001 61925000 0.000887173 HECTD4
9 45225001 45275000 0.00088711 HACE1
10 57750001 57800000 0.000887043 FAM214A
25 34950001 35000000 0.000886881 CUX1
26 44500001 44550000 0.000886454 ZRANB1
26 44500001 44550000 0.000886454 CTBP2
3 94600001 94650000 0.000886284 OSBPL9
10 42750001 42800000 0.000886282 NEMF
10 42750001 42800000 0.000886282 KLHDC2
7 38925001 38975000 0.000886107 DBN1
7 38925001 38975000 0.000886107 GRK6
7 38925001 38975000 0.000886107 PRR7
7 54050001 54100000 0.000886074 ARHGAP26
19 27350001 27400000 0.000885662 TP53
19 27350001 27400000 0.000885662 WRAP53
19 27350001 27400000 0.000885662 ATP1B2
19 27350001 27400000 0.000885662 SHBG
20 14075001 14125000 0.00088523 ADAMTS6
11 68200001 68250000 0.000885112 GMCL1
11 68200001 68250000 0.000885112 SNRNP27
2 107025001 107075000 0.000884922 NHEJ1
8 61450001 61500000 0.000884675 ZCCHC7







7 41150001 41200000 0.000884591 OR6AN1
7 65325001 65375000 0.000884399 MFAP3
7 65325001 65375000 0.000884399 FAM114A2
7 65325001 65375000 0.000884399 U6
10 42775001 42825000 0.000884322 NEMF
10 42775001 42825000 0.000884322 Metazoa_SRP
13 36125001 36175000 0.000884314 WAC
7 42925001 42975000 0.000884251 OR2AZ3B
7 42925001 42975000 0.000884251 OR2AZ1
25 28400001 28450000 0.000884102 TYW1
12 31825001 31875000 0.000884084 PAN3
12 31825001 31875000 0.000884084 FLT1
9 65900001 65950000 0.000884064 THEMIS
3 20725001 20775000 0.000883727 H4C14
3 20725001 20775000 0.000883727 H2AC18
3 20725001 20775000 0.000883727 H2AC19
3 20725001 20775000 0.000883727 H2AC20
7 54025001 54075000 0.000883116 ARHGAP26
5 30825001 30875000 0.000883075 ARF3
5 30825001 30875000 0.000883075 WNT10B
5 30825001 30875000 0.000883075 WNT1
9 73025001 73075000 0.000883033 HBS1L
9 42025001 42075000 0.000883 OSTM1
19 27550001 27600000 0.000882941 CHD3
19 27550001 27600000 0.000882941 CYB5D1
19 27550001 27600000 0.000882941 RNF227
18 44625001 44675000 0.000882566 LSM14A
18 44625001 44675000 0.000882566 U1
18 44625001 44675000 0.000882566 U6
4 94350001 94400000 0.000882341 COPG2
16 42450001 42500000 0.000882273 MTOR
16 42450001 42500000 0.000882273 ANGPTL7
17 54275001 54325000 0.000881787 ANAPC7
3 34300001 34350000 0.000881615 WDR47
3 34300001 34350000 0.000881615 TAF13
20 23725001 23775000 0.000881423 MTREX
20 23725001 23775000 0.000881423 PLPP1
24 43150001 43200000 0.000881405 PTPN2
24 43150001 43200000 0.000881405 SEH1L
13 29475001 29525000 0.000881363 HSPA14
13 29475001 29525000 0.000881363 CDNF
13 29475001 29525000 0.000881363 SNORD22
3 22475001 22525000 0.000881239 FMO5
9 63825001 63875000 0.000881026 SYNCRIP
9 63825001 63875000 0.000881026 SNX14
21 22700001 22750000 0.000880901 PDE8A
10 42700001 42750000 0.00088015 KLHDC1
10 42700001 42750000 0.00088015 POLE2
10 42700001 42750000 0.00088015 KLHDC2
12 35900001 35950000 0.000880076 CRYL1
12 35900001 35950000 0.000880076 IFT88
12 76700001 76750000 0.000879817 ZIC5







12 76700001 76750000 0.000879817 ZIC2
12 35525001 35575000 0.00087971 ZDHHC20
17 58600001 58650000 0.000879648 MED13L
13 23475001 23525000 0.00087959 SPAG6
15 37775001 37825000 0.000879499 CALCB
10 42725001 42775000 0.000879133 NEMF
10 42725001 42775000 0.000879133 KLHDC1
10 42725001 42775000 0.000879133 KLHDC2
5 56725001 56775000 0.0008787 NACA
5 56725001 56775000 0.0008787 PTGES3
5 56725001 56775000 0.0008787 PRIM1
6 72125001 72175000 0.000878666 RESTB
13 12175001 12225000 0.000878587 NUDT5
13 12175001 12225000 0.000878587 CDC123
13 12175001 12225000 0.000878587 SEC61A2
3 112500001 112550000 0.000878082 GIGYF2
3 112500001 112550000 0.000878082 KCNJ13
25 18525001 18575000 0.000877868 ERI2
25 18525001 18575000 0.000877868 REXO5
25 18525001 18575000 0.000877868 ACSM3
11 12975001 13025000 0.000877618 DYSF
13 32700001 32750000 0.000877601 CACNB2
6 67925001 67975000 0.000877534 SPATA18
2 20800001 20850000 0.000877478 EVX2
2 20800001 20850000 0.000877478 HOXD11
2 20800001 20850000 0.000877478 HOXD13
2 20800001 20850000 0.000877478 HOXD12
12 54575001 54625000 0.000877295 NDFIP2
18 35850001 35900000 0.000877154 ZFP90
13 32175001 32225000 0.000877066 TMEM236
7 43600001 43650000 0.000877056 SBNO2
12 36650001 36700000 0.000876888 ATP12A
28 17650001 17700000 0.000876628 CABCOCO1
1 81475001 81525000 0.000876536 IGF2BP2
3 20300001 20350000 0.000876373 PRPF3
3 20300001 20350000 0.000876373 MRPS21
3 20300001 20350000 0.000876373 RPRD2
11 30675001 30725000 0.000876224 FOXN2
28 14000001 14050000 0.000876004 BICC1
28 13775001 13825000 0.000875958 HNRNPF
28 13775001 13825000 0.000875958 FXYD4
4 43300001 43350000 0.000875734 PHTF2
21 41200001 41250000 0.000875484 G2E3
13 60550001 60600000 0.000875339 TBC1D20
13 60550001 60600000 0.000875339 CSNK2A1
9 66825001 66875000 0.000875236 U6
15 82500001 82550000 0.000875101 OR5AN2
15 82500001 82550000 0.000875101 OR5AN1K
4 112325001 112375000 0.000875094 ZNF212
1 111350001 111400000 0.000874905 KCNAB1
21 2300001 2350000 0.000874891 UBE3A
13 39200001 39250000 0.000874664 SLC24A3







12 35650001 35700000 0.000874347 LATS2
2 71850001 71900000 0.000874309 EPB41L5
2 71850001 71900000 0.000874309 U4
27 15625001 15675000 0.000874162 UFSP2
27 15625001 15675000 0.000874162 LRP2BP
27 15625001 15675000 0.000874162 ANKRD37
18 49050001 49100000 0.000873442 SAMD4B
18 49050001 49100000 0.000873442 MED29
18 49050001 49100000 0.000873442 PAF1
9 44975001 45025000 0.000873437 LIN28B
29 9550001 9600000 0.000873386 PICALM
10 36525001 36575000 0.000873309 INO80
9 60450001 60500000 0.000872969 MDN1
2 20750001 20800000 0.000872465 HOXD3
2 20750001 20800000 0.000872465 HOXD10
2 20750001 20800000 0.000872465 HOXD4
2 20750001 20800000 0.000872465 HOXD9
2 20750001 20800000 0.000872465 HOXD8
22 6075001 6125000 0.000872293 STT3B
18 36975001 37025000 0.000872286 PSMD7
5 26500001 26550000 0.000872104 MAP3K12
5 26500001 26550000 0.000872104 PCBP2
5 26500001 26550000 0.000872104 ATF7
5 26500001 26550000 0.000872104 TARBP2
5 26500001 26550000 0.000872104 NPFF
2 90750001 90800000 0.000871655 SUMO1
2 90750001 90800000 0.000871655 NOP58
2 90750001 90800000 0.000871655 SNORD70
2 90750001 90800000 0.000871655 SNORD70B
18 53150001 53200000 0.000871255 OPA3
18 53150001 53200000 0.000871255 GPR4
1 81400001 81450000 0.00087113 IGF2BP2
1 79000001 79050000 0.000871104 LPP
7 7850001 7900000 0.000871077 BRD4
7 7850001 7900000 0.000871077 EPHX3
18 53075001 53125000 0.000871055 VASP
18 53075001 53125000 0.000871055 RTN2
18 53075001 53125000 0.000871055 FOSB
18 53075001 53125000 0.000871055 PPM1N
3 94500001 94550000 0.000869687 NRDC
3 94500001 94550000 0.000869687 OSBPL9
3 8675001 8725000 0.00086917 CD244
13 57500001 57550000 0.000869148 GNAS
5 76375001 76425000 0.000869073 SYT10
11 29550001 29600000 0.000868965 STPG4
11 29550001 29600000 0.000868965 CALM2
15 53475001 53525000 0.000868756 C2CD3
17 57025001 57075000 0.00086868 TAOK3
28 13975001 14025000 0.000868437 BICC1
21 32550001 32600000 0.000868399 HMG20A
21 32550001 32600000 0.000868399 PEAK1
10 58425001 58475000 0.000868255 TMOD3







10 58425001 58475000 0.000868255 LEO1
18 21900001 21950000 0.000868028 RPGRIP1L
3 95475001 95525000 0.000867832 FAF1
2 22775001 22825000 0.000867699 SP3
10 86150001 86200000 0.000867698 RPS6KL1
10 86150001 86200000 0.000867698 DLST
16 69525001 69575000 0.000867406 PROX1
5 112875001 112925000 0.000867299 SREBF2
5 112875001 112925000 0.000867299 CENPM
5 112875001 112925000 0.000867299 SHISA8
5 112875001 112925000 0.000867299 TNFRSF13C
19 47000001 47050000 0.000867295 TLK2
19 47000001 47050000 0.000867295 MRC2
1 116250001 116300000 0.000865892 Y _RNA
26 22500001 22550000 0.000865852 OGA
26 22500001 22550000 0.000865852 FGF8
26 22500001 22550000 0.000865852 NPM3
4 43550001 43600000 0.000865627 PTPN12
17 53750001 53800000 0.000865602 RNF34
17 53750001 53800000 0.000865602 KDM2B
7 47550001 47600000 0.00086536 SMAD5
5 43125001 43175000 0.000864512 CNOT2
3 21575001 21625000 0.000864004 RNF115
9 45000001 45050000 0.000863644 LIN28B
15 62525001 62575000 0.000863499 ELP4
15 62525001 62575000 0.000863499 PAX6
22 49325001 49375000 0.000863478 DCAF1
22 49325001 49375000 0.000863478 RBM15B
3 119575001 119625000 0.000863389 AKAP17A
3 119575001 119625000 0.000863389 OR9S36
6 67725001 67775000 0.000863111 DCUN1D4
3 83950001 84000000 0.000863093 TM2D1
20 14600001 14650000 0.000862862 CWC27
23 8400001 8450000 0.000862718 NUDT3
5 7550001 7600000 0.000862652 NAV3
10 42800001 42850000 0.000862185 NEMF
10 42800001 42850000 0.000862185 Metazoa_SRP
10 42800001 42850000 0.000862185 Metazoa_SRP
8 77000001 77050000 0.000861847 GKAP1
24 34575001 34625000 0.000861805 ABHD3
24 34575001 34625000 0.000861805 SNRPD1
18 36875001 36925000 0.000861314 WWP2
7 18625001 18675000 0.000861104 SAFB
19 40350001 40400000 0.000860905 THRA
19 40350001 40400000 0.000860905 MED24
19 40350001 40400000 0.000860905 NR1D1
8 275001 325000 0.000860897 MFSD14B
10 37800001 37850000 0.000860695 SNAP23
10 37800001 37850000 0.000860695 ZNF106
19 21475001 21525000 0.000860619 CPD
5 60825001 60875000 0.000860616 CFAP54
2 107175001 107225000 0.000860538 GLB1L







2 107175001 107225000 0.000860538 TUBA4A
2 107175001 107225000 0.000860538 ANKZF1
2 107175001 107225000 0.000860538 TUBA1D
2 107175001 107225000 0.000860538 ATG9A
2 107175001 107225000 0.000860538 STK16
22 51125001 51175000 0.000860261 PRKAR2A
11 44650001 44700000 0.00086026 RANBP2
11 73925001 73975000 0.000860246 DTNB
11 73925001 73975000 0.000860246 DNMT3A
11 24425001 24475000 0.0008599 PKDCC
2 43475001 43525000 0.00085952 PRPF40A
19 30375001 30425000 0.000859334 DNAH9
7 47525001 47575000 0.000859308 SMAD5
5 31025001 31075000 0.000858887 CCNT1
5 31025001 31075000 0.000858887 TEX49
7 19600001 19650000 0.000858853 HDGFL2
7 19600001 19650000 0.000858853 PLIN4
7 19600001 19650000 0.000858853 PLIN5
5 56275001 56325000 0.000858703 LRP1
5 56275001 56325000 0.000858703 SNORA62
7 45750001 45800000 0.000858676 TCF7
15 55850001 55900000 0.000858673 EMSY
2 53125001 53175000 0.000858408 ARHGAP15
11 24950001 25000000 0.000858105 MTA3
11 24950001 25000000 0.000858105 U6
3 51950001 52000000 0.00085809 HFM1
7 86950001 87000000 0.000857172 RASA1
2 7925001 7975000 0.000857155 GULP1
2 7925001 7975000 0.000857155 U1
19 11325001 11375000 0.000857116 BRIP1
8 23750001 23800000 0.000856989 MLLT3
9 98900001 98950000 0.000856898 QKI
18 35225001 35275000 0.000856835 GFOD2
18 35225001 35275000 0.000856835 RANBP10
3 95375001 95425000 0.000856527 FAF1
6 70900001 70950000 0.000856516 CLOCK
13 32050001 32100000 0.000856285 HACD1
13 32050001 32100000 0.000856285 STAM
18 34450001 34500000 0.000856128 DYNC1LI2
18 34450001 34500000 0.000856128 TERB1
9 25225001 25275000 0.000855945 TRMT11
1 64700001 64750000 0.000855923 GSK3B
26 22775001 22825000 0.000855663 PPRC1
26 22775001 22825000 0.000855663 LDB1
26 22775001 22825000 0.000855663 NOLC1
26 22775001 22825000 0.000855663 SNORD22
8 22550001 22600000 0.000855554 IFNT3
17 29850001 29900000 0.000855443 HSPA4L
17 29850001 29900000 0.000855443 SLC25A31
19 27000001 27050000 0.000855367 NEURL4
19 27000001 27050000 0.000855367 KCTD11
19 27000001 27050000 0.000855367 EIF5A







19 27000001 27050000 0.000855367 GPS2
10 36975001 37025000 0.00085528 TYRO3
10 36975001 37025000 0.00085528 U6
7 49300001 49350000 0.000855222 MYOT
3 58750001 58800000 0.000854518 DDAH1
7 50075001 50125000 0.000854465 CTNNA1
13 29500001 29550000 0.00085418 SUV39H2
13 29500001 29550000 0.00085418 HSPA14
13 29500001 29550000 0.00085418 SNORD22
23 31275001 31325000 0.000853875 PRSS16
1 115925001 115975000 0.000853851 SUCNR1
9 41775001 41825000 0.000853597 AFG1L
1 126600001 126650000 0.000853386 XRN1
18 24425001 24475000 0.000853375 GNAO1
10 57700001 57750000 0.000853195 FAM214A
5 57300001 57350000 0.000853085 RAB5B
5 57300001 57350000 0.000853085 PMEL
5 57300001 57350000 0.000853085 CDK2
5 57300001 57350000 0.000853085 SUOX
5 57300001 57350000 0.000853085 IKZF4
21 10525001 10575000 0.000853005 NR2F2
3 34175001 34225000 0.00085297 SARS1
3 34175001 34225000 0.00085297 ELAPOR1
11 30125001 30175000 0.000852901 FBXO11
11 30125001 30175000 0.000852901 MSH6
7 43450001 43500000 0.000852875 ARID3A
7 43450001 43500000 0.000852875 KISS1R
6 70875001 70925000 0.000852564 CLOCK
9 98850001 98900000 0.000851632 QKI
16 51650001 51700000 0.000851631 SPEN
1 148350001 148400000 0.000851555 CBR1
10 86075001 86125000 0.000851418 YLPM1
10 86075001 86125000 0.000851418 PROX2
5 120000001 120050000 0.000851413 RABL2B
5 120000001 120050000 0.000851413 ACR
5 120000001 120050000 0.000851413 SHANK3
1 2825001 2875000 0.000851377 SYNJ1
1 81500001 81550000 0.000850974 IGF2BP2
16 21775001 21825000 0.000850918 TGFB2
16 21775001 21825000 0.000850918 RRP15
9 44950001 45000000 0.000850873 LIN28B
10 60925001 60975000 0.000850817 GALK2
17 58725001 58775000 0.00085079 MED13L
22 16950001 17000000 0.000850464 BRPF1
22 16950001 17000000 0.000850464 CPNE9
22 16950001 17000000 0.000850464 CAMK1
22 16950001 17000000 0.000850464 OGG1
2 36500001 36550000 0.000850331 LY 75
7 51500001 51550000 0.000850278 HBEGF
7 51500001 51550000 0.000850278 PFDN1
19 27750001 27800000 0.000850105 ALOXE3
19 27750001 27800000 0.000850105 PER1







19 27750001 27800000 0.000850105 VAMP2
19 27750001 27800000 0.000850105 HES7
19 27750001 27800000 0.000850105 U6
3 50025001 50075000 0.000849921 FNBP1L
9 15325001 15375000 0.000849847 SENP6
4 94150001 94200000 0.000849721 CEP41
19 43425001 43475000 0.000849687 DHX8
19 43425001 43475000 0.000849687 ETV4
22 49275001 49325000 0.000849548 DCAF1
22 49275001 49325000 0.000849548 RAD54L2
22 6050001 6100000 0.000849497 STT3B
10 21575001 21625000 0.000849338 PABPN1
10 21575001 21625000 0.000849338 BCL2L2
10 21575001 21625000 0.000849338 HOMEZ
10 21575001 21625000 0.000849338 SLC22A17
10 21575001 21625000 0.000849338 PPP1R3E
16 60425001 60475000 0.000849333 TOR3A
16 60425001 60475000 0.000849333 ABL2
7 98075001 98125000 0.000849222 CHD1
13 23425001 23475000 0.000849171 SPAG6
13 23425001 23475000 0.000849171 BMI1
13 23425001 23475000 0.000849171 COMMD3
26 37800001 37850000 0.000848472 EMX2
22 10900001 10950000 0.000848464 ITGA9
2 91500001 91550000 0.000848399 CYP20A1
2 91500001 91550000 0.000848399 ABI2
5 30975001 31025000 0.000848362 ADCY6
5 30975001 31025000 0.000848362 TEX49
19 38150001 38200000 0.000848224 SKAP1
29 40200001 40250000 0.000848076 MYRF
29 40200001 40250000 0.000848076 FADS1
29 40200001 40250000 0.000848076 FEN1
29 40200001 40250000 0.000848076 TMEM258
10 75850001 75900000 0.000847993 WDR89
1 126225001 126275000 0.000847936 TRPC1
1 126225001 126275000 0.000847936 PCOLCE2
22 13750001 13800000 0.000847893 CTNNB1
15 53575001 53625000 0.000847718 PPME1
15 53575001 53625000 0.000847718 C2CD3
2 34975001 35025000 0.000847705 PSMD14
7 60400001 60450000 0.00084749 SH3TC2
7 50050001 50100000 0.000847362 CTNNA1
17 52250001 52300000 0.00084671 SBNO1
3 9350001 9400000 0.000846607 COPA
3 9350001 9400000 0.000846607 NCSTN
3 9350001 9400000 0.000846607 PEX19
16 38950001 39000000 0.000846478 PRRC2C
3 3100001 3150000 0.000846373 TMCO1
16 42950001 43000000 0.000845936 PEX14
16 42950001 43000000 0.000845936 CASZ1
20 62850001 62900000 0.000845814 MARCHF6
8 75275001 75325000 0.000845547 UBE2R2







29 43750001 43800000 0.000845472 MAP3K11
29 43750001 43800000 0.000845472 EHBP1L1
29 43750001 43800000 0.000845472 PCNX3
29 43750001 43800000 0.000845472 KCNK7
29 43750001 43800000 0.000845472 FAM89B
29 43750001 43800000 0.000845472 ZNRD2
1 82850001 82900000 0.000845301 EIF4G1
1 82850001 82900000 0.000845301 PSMD2
1 82850001 82900000 0.000845301 ECE2
1 82850001 82900000 0.000845301 FAM131A
1 82850001 82900000 0.000845301 SNORD66
1 81550001 81600000 0.00084527 IGF2BP2
1 81550001 81600000 0.00084527 SENP2
1 132200001 132250000 0.000844857 NCK1
1 132200001 132250000 0.000844857 IL20RB
26 21725001 21775000 0.000844848 SLF2
2 36750001 36800000 0.000844659 BAZ2B
26 23150001 23200000 0.000844645 SUFU
18 21950001 22000000 0.000844444 RPGRIP1L
16 60525001 60575000 0.000844405 ABL2
26 15900001 15950000 0.000844307 TBC1D12
7 43850001 43900000 0.000843771 APC2
7 43850001 43900000 0.000843771 PCSK4
7 43850001 43900000 0.000843771 C7H19orf25
7 43850001 43900000 0.000843771 REEP6
10 58625001 58675000 0.000843682 SCG3
10 58625001 58675000 0.000843682 LY SMD2
7 5825001 5875000 0.000843366 NR2F6
7 5825001 5875000 0.000843366 USHBP1
7 5825001 5875000 0.000843366 ANKLE1
7 5825001 5875000 0.000843366 BABAM1
7 5825001 5875000 0.000843366 ABHD8
7 5825001 5875000 0.000843366 OCEL1
20 41250001 41300000 0.00084331 ZFR
7 51525001 51575000 0.000843259 SLC4A9
7 51525001 51575000 0.000843259 HBEGF
13 46375001 46425000 0.000843158 LARP4B
13 46375001 46425000 0.000843158 U6
2 128125001 128175000 0.000843135 CLIC4
10 25650001 25700000 0.000843118 METTL3
10 25650001 25700000 0.000843118 TOX4
10 25650001 25700000 0.000843118 RAB2B
10 25650001 25700000 0.000843118 SALL2
12 35625001 35675000 0.000842063 LATS2
3 105100001 105150000 0.00084206 SCMH1
11 38000001 38050000 0.000841802 CCDC88A
11 38000001 38050000 0.000841802 PRORSD1
9 73050001 73100000 0.000841719 HBS1L
10 42650001 42700000 0.00084164 POLE2
10 42650001 42700000 0.00084164 DNAAF2
10 42650001 42700000 0.00084164 LRR1
10 42650001 42700000 0.00084164 MGAT2







10 42650001 42700000 0.00084164 RPL36AL
21 22450001 22500000 0.000841389 ALPK3
21 22450001 22500000 0.000841389 ZNF592
13 22700001 22750000 0.000840955 SKIDA1
13 22700001 22750000 0.000840955 MLLT10
10 42675001 42725000 0.000840384 POLE2
10 42675001 42725000 0.000840384 KLHDC1
5 70275001 70325000 0.000840154 CRY1
10 33925001 33975000 0.000839331 SPRED1
11 27150001 27200000 0.000838972 CAMKMT
5 51150001 51200000 0.000838727 USP15
5 119975001 120025000 0.000838498 SHANK3
5 119975001 120025000 0.000838498 ACR
6 67900001 67950000 0.000838185 SPATA18
6 67900001 67950000 0.000838185 SGCB
8 59525001 59575000 0.000838061 UNC13B
8 94475001 94525000 0.000837984 OR13C1
17 54225001 54275000 0.000837874 ATP2A2
8 38425001 38475000 0.000837723 TPD52L3
8 38425001 38475000 0.000837723 IL33
22 49300001 49350000 0.000837486 DCAF1
3 87325001 87375000 0.000837024 MYSM1
13 33150001 33200000 0.000836788 EPC1
7 49975001 50025000 0.000835968 CTNNA1
4 46425001 46475000 0.000835711 SRPK2
8 38400001 38450000 0.000834689 TPD52L3
10 54250001 54300000 0.00083457 RFX7
6 67750001 67800000 0.000834492 DCUN1D4
28 17675001 17725000 0.000834378 CABCOCO1
14 37575001 37625000 0.000834263 JPH1
25 9150001 9200000 0.000834246 ATF7IP2
25 9150001 9200000 0.000834246 U6
16 39375001 39425000 0.000834157 DNM3
14 23350001 23400000 0.000833872 PLAG1
14 23350001 23400000 0.000833872 CHCHD7
4 80950001 81000000 0.000833682 CDK13
10 57725001 57775000 0.000833658 FAM214A
10 71575001 71625000 0.000833449 DAAM1
9 45050001 45100000 0.000833382 LIN28B
3 95400001 95450000 0.000832848 FAF1
24 43000001 43050000 0.000832525 SPIRE1
1 64575001 64625000 0.000832357 NR1I2
9 45150001 45200000 0.000831231 HACE1
7 50825001 50875000 0.000830788 UBE2D2
22 50875001 50925000 0.000830514 LAMB2
22 50875001 50925000 0.000830514 USP19
22 50875001 50925000 0.000830514 QARS1
22 50875001 50925000 0.000830514 QRICH1
16 42425001 42475000 0.000830471 MTOR
16 42425001 42475000 0.000830471 ANGPTL7
25 38875001 38925000 0.000829742 TNRC18
1 133125001 133175000 0.000829348 PPP2R3A







16 12075001 12125000 0.000828887 CDC73
10 82275001 82325000 0.00082783 TTC9
5 119775001 119825000 0.000827642 NCAPH2
5 119775001 119825000 0.000827642 SBF1
5 119775001 119825000 0.000827642 LMF2
5 119775001 119825000 0.000827642 ADM2
5 119775001 119825000 0.000827642 MIOX
5 119775001 119825000 0.000827642 SCO2
5 30725001 30775000 0.000827245 KMT2D
5 30725001 30775000 0.000827245 DHH
5 30725001 30775000 0.000827245 RHEBL1
5 30725001 30775000 0.000827245 LMBR1L
18 35200001 35250000 0.000827177 GFOD2
18 35200001 35250000 0.000827177 CARMIL2
18 35200001 35250000 0.000827177 ACD
18 35200001 35250000 0.000827177 ENKD1
18 35200001 35250000 0.000827177 PARD6A
18 35200001 35250000 0.000827177 C18H16orf86
3 95300001 95350000 0.00082717 CDKN2C
18 22000001 22050000 0.000827143 RPGRIP1L
18 22000001 22050000 0.000827143 FTO
18 14700001 14750000 0.000827068 DEF8
18 14700001 14750000 0.000827068 TUBB3
18 14700001 14750000 0.000827068 TCF25
18 14700001 14750000 0.000827068 MC1R
24 47500001 47550000 0.000826895 SMAD2
18 45650001 45700000 0.000826693 ZNF792
7 19925001 19975000 0.000826648 ZBTB7A
7 19925001 19975000 0.000826648 MAP2K2
5 69800001 69850000 0.00082658 POLR3B
26 18225001 18275000 0.000826518 LCOR
26 18225001 18275000 0.000826518 SLIT1
3 59875001 59925000 0.000826484 PRKACB
5 31000001 31050000 0.000826353 TEX49
5 31000001 31050000 0.000826353 ADCY6
3 95450001 95500000 0.000826241 FAF1
19 40375001 40425000 0.000825708 THRA
19 40375001 40425000 0.000825708 NR1D1
19 40375001 40425000 0.000825708 MSL1
17 54400001 54450000 0.000825056 PPTC7
17 54400001 54450000 0.000825056 RAD9B
13 60525001 60575000 0.000825015 CSNK2A1
7 49850001 49900000 0.000824994 ETF1
7 49850001 49900000 0.000824994 HSPA9
7 49850001 49900000 0.000824994 SNORD63
7 49850001 49900000 0.000824994 SNORD63
8 75350001 75400000 0.000824815 UBAP2
8 75350001 75400000 0.000824815 SNORD121A
13 47325001 47375000 0.000824681 SLC23A2
9 26375001 26425000 0.000824412 NKAIN2
21 10550001 10600000 0.000824242 NR2F2
5 70025001 70075000 0.000824148 RFX4







5 70025001 70075000 0.000824148 RIC8B
5 55925001 55975000 0.00082412 MARS1
5 55925001 55975000 0.00082412 DCTN2
5 55925001 55975000 0.00082412 KIF5A
5 55925001 55975000 0.00082412 MBD6
5 55925001 55975000 0.00082412 DDIT3
8 39050001 39100000 0.000823948 RIC1
8 39050001 39100000 0.000823948 PDCD1LG2
2 91050001 91100000 0.000823885 FAM117B
1 82375001 82425000 0.00082381 VPS8
8 59225001 59275000 0.000823631 PHF24
8 59225001 59275000 0.000823631 U6
8 59250001 59300000 0.000823097 PHF24
8 59250001 59300000 0.000823097 DNAJB5
8 59250001 59300000 0.000823097 U6
3 21700001 21750000 0.000822949 GPR89A
24 49000001 49050000 0.000822673 DYM
10 65025001 65075000 0.000822673 SPATA5L1
10 61100001 61150000 0.000822268 COPS2
8 75375001 75425000 0.00082224 UBAP2
7 93025001 93075000 0.000822236 NR2F1
12 26150001 26200000 0.000822233 NBEA
16 51175001 51225000 0.000821454 DVL1
16 51175001 51225000 0.000821454 INTS11
16 51175001 51225000 0.000821454 ACAP3
16 51175001 51225000 0.000821454 CPTP
16 51175001 51225000 0.000821454 TAS1R3
16 51175001 51225000 0.000821454 PUSL1
16 51175001 51225000 0.000821454 MXRA8
19 26925001 26975000 0.000821334 DVL2
19 26925001 26975000 0.000821334 ELP5
19 26925001 26975000 0.000821334 DLG4
19 26925001 26975000 0.000821334 CTDNEP1
19 26925001 26975000 0.000821334 ACADVL
19 26925001 26975000 0.000821334 PHF23
19 26925001 26975000 0.000821334 CLDN7
19 26925001 26975000 0.000821334 GABARAP
3 9075001 9125000 0.000821234 CD84
9 66850001 66900000 0.000821199 U6
6 13050001 13100000 0.000821024 NEUROG2
6 13050001 13100000 0.000821024 ALPK1
3 30725001 30775000 0.000820914 ST7L
3 66675001 66725000 0.000820114 DNAJB4
3 66675001 66725000 0.000820114 FUBP1
3 66675001 66725000 0.000820114 U6
5 76400001 76450000 0.000820098 SYT10
15 49925001 49975000 0.000820009 OR51L1B
15 49925001 49975000 0.000820009 OR51P1B
6 17075001 17125000 0.000819524 LEF1
15 17650001 17700000 0.000819456 CUL5
11 95525001 95575000 0.000819303 NR6A1
11 95525001 95575000 0.000819303 NR5A1







16 41275001 41325000 0.000819135 VPS13D
7 575001 625000 0.000819122 CNOT6
5 119950001 120000000 0.000819065 SHANK3
11 95600001 95650000 0.000818923 NR6A1
10 54475001 54525000 0.00081879 NEDD4
3 94425001 94475000 0.000818677 NRDC
5 119925001 119975000 0.000818573 SHANK3
5 119925001 119975000 0.000818573 ARSA
5 119925001 119975000 0.000818573 MAPK8IP2
15 17675001 17725000 0.00081844 CUL5
3 83925001 83975000 0.000818071 TM2D1
3 83925001 83975000 0.000818071 PATJ
26 22750001 22800000 0.000818029 LDB1
26 22750001 22800000 0.000818029 PPRC1
26 22750001 22800000 0.000818029 HPS6
4 44925001 44975000 0.000817868 RELN
7 5800001 5850000 0.000817669 DDA1
7 5800001 5850000 0.000817669 ABHD8
7 5800001 5850000 0.000817669 ANKLE1
7 5800001 5850000 0.000817669 BABAM1
7 5800001 5850000 0.000817669 ANO8
7 5800001 5850000 0.000817669 USHBP1
7 5800001 5850000 0.000817669 MRPL34
12 35675001 35725000 0.000817602 XPO4
12 35675001 35725000 0.000817602 LATS2
10 82375001 82425000 0.000817215 MAP3K9
1 64550001 64600000 0.000816953 CFAP91
11 61500001 61550000 0.000816902 EHBP1
11 61500001 61550000 0.000816902 OTX1
2 43500001 43550000 0.000816578 PRPF40A
2 43500001 43550000 0.000816578 FMNL2
9 34350001 34400000 0.000816226 DSE
17 54200001 54250000 0.000816043 ATP2A2
17 54200001 54250000 0.000816043 IFT81
13 32125001 32175000 0.000815694 STAM
13 32125001 32175000 0.000815694 SNORD62
13 49150001 49200000 0.000815225 BMP2
24 48750001 48800000 0.000815211 DYM
16 39425001 39475000 0.000814818 DNM3
9 94425001 94475000 0.000814681 SNX9
7 49825001 49875000 0.000814539 ETF1
7 49825001 49875000 0.000814539 EGR1
9 45025001 45075000 0.000814258 LIN28B
11 30700001 30750000 0.00081402 FOXN2
12 36400001 36450000 0.000813666 PARP4
5 30800001 30850000 0.000813449 PRKAG1
5 30800001 30850000 0.000813449 WNT10B
5 30800001 30850000 0.000813449 DDN
5 30800001 30850000 0.000813449 WNT1
11 74775001 74825000 0.000813449 U3
10 86200001 86250000 0.00081291 PGF
24 43550001 43600000 0.000812908 MC2R







1 106900001 106950000 0.000812797 KPNA4
1 86275001 86325000 0.00081273 CCDC39
17 67725001 67775000 0.000812262 TTC28
9 62625001 62675000 0.000812137 ZNF292
17 67750001 67800000 0.000812054 TTC28
7 45775001 45825000 0.000811958 TCF7
7 45775001 45825000 0.000811958 SKP1
20 26225001 26275000 0.000811755 ITGA1
20 26225001 26275000 0.000811755 PELO
13 33175001 33225000 0.000811229 EPC1
10 36500001 36550000 0.000811173 INO80
7 18600001 18650000 0.000810598 SAFB
7 18600001 18650000 0.000810598 LONP1
7 18600001 18650000 0.000810598 HSD11B1L
7 18600001 18650000 0.000810598 MICOS13
7 18600001 18650000 0.000810598 RPL36
18 14675001 14725000 0.000810422 TCF25
18 14675001 14725000 0.000810422 TUBB3
18 14675001 14725000 0.000810422 SPIRE2
18 14675001 14725000 0.000810422 DEF8
18 14675001 14725000 0.000810422 MC1R
25 41975001 42025000 0.000810265 PRKAR1B
25 41975001 42025000 0.000810265 PDGFA
16 51400001 51450000 0.00081015 AGRN
16 51400001 51450000 0.00081015 C16H1orf159
16 51400001 51450000 0.00081015 RNF223
11 44625001 44675000 0.00080973 RANBP2
11 44625001 44675000 0.00080973 CCDC138
9 18525001 18575000 0.000809628 PHIP
16 39700001 39750000 0.000808901 DNM3
9 45175001 45225000 0.000808629 HACE1
26 21550001 21600000 0.000808135 PAX2
9 50250001 50300000 0.000807236 USP45
9 50250001 50300000 0.000807236 CCNC
9 50250001 50300000 0.000807236 TSTD3
10 52225001 52275000 0.000807179 ALDH1A2
17 62225001 62275000 0.000806794 MAPKAPK5
29 40900001 40950000 0.000806731 EEF1G
29 40900001 40950000 0.000806731 TUT1
29 40900001 40950000 0.000806731 MTA2
29 40900001 40950000 0.000806731 AHNAK
29 40900001 40950000 0.000806731 EML3
1 79025001 79075000 0.000806623 LPP
10 53025001 53075000 0.000806603 TCF12
9 33325001 33375000 0.000806291 ROS1
9 33325001 33375000 0.000806291 DCBLD1
18 7300001 7350000 0.000806285 DYNLRB2
9 15250001 15300000 0.000806261 SENP6
11 95650001 95700000 0.000806027 NR6A1
25 26850001 26900000 0.000805569 RNF40
25 26850001 26900000 0.000805569 PHKG2
25 26850001 26900000 0.000805569 CFAP119







25 26850001 26900000 0.000805569 TMEM265
25 26850001 26900000 0.000805569 U6
12 29225001 29275000 0.000805356 RXFP2
1 126250001 126300000 0.000805311 TRPC1
10 82300001 82350000 0.00080525 TTC9
5 30200001 30250000 0.000805243 PRPF40B
5 30200001 30250000 0.000805243 FAM186B
5 30200001 30250000 0.000805243 FMNL3
5 76350001 76400000 0.000804767 SYT10
9 15300001 15350000 0.000804746 SENP6
9 15300001 15350000 0.000804746 U6
13 76050001 76100000 0.000804599 NCOA3
13 32150001 32200000 0.000804489 TMEM236
13 32150001 32200000 0.000804489 STAM
10 72475001 72525000 0.000803559 PPM1A
12 35450001 35500000 0.000803229 MICU2
11 97450001 97500000 0.00080316 LMX1B
1 158200001 158250000 0.000802733 TXLNA
1 158200001 158250000 0.000802733 KPNA6
5 57175001 57225000 0.000802568 ESYT1
5 57175001 57225000 0.000802568 ERBB3
5 57175001 57225000 0.000802568 ZC3H10
5 57175001 57225000 0.000802568 PA2G4
16 51700001 51750000 0.000802465 SPEN
12 26175001 26225000 0.000802276 NBEA
4 79250001 79300000 0.000801703 INHBA
3 9375001 9425000 0.000801043 COPA
3 9375001 9425000 0.000801043 PEX19
3 9375001 9425000 0.000801043 DCAF8
24 43125001 43175000 0.000800853 PTPN2
10 61075001 61125000 0.000800637 COPS2
10 61075001 61125000 0.000800637 GALK2
21 2325001 2375000 0.000800609 UBE3A
10 54700001 54750000 0.000800493 PRTG
16 51600001 51650000 0.000800371 SPEN
16 51600001 51650000 0.000800371 ZBTB17
15 55875001 55925000 0.000800006 EMSY
1 81425001 81475000 0.000799648 IGF2BP2
11 61525001 61575000 0.000799501 EHBP1
11 61525001 61575000 0.000799501 OTX1
1 82875001 82925000 0.000798943 ECE2
1 82875001 82925000 0.000798943 PSMD2
1 82875001 82925000 0.000798943 ECE2
1 82875001 82925000 0.000798943 CAMK2N2
12 36475001 36525000 0.000798751 CENPJ
12 36475001 36525000 0.000798751 RNF17
10 33900001 33950000 0.000798603 SPRED1
15 35950001 36000000 0.00079846 SOX6
16 69550001 69600000 0.000798122 PROX1
22 56050001 56100000 0.000797997 TMCC1
3 49750001 49800000 0.000797872 BCAR3
5 33850001 33900000 0.000797432 SLC38A2







8 37775001 37825000 0.000797043 KDM4C
1 82950001 83000000 0.000796963 DVL3
1 82950001 83000000 0.000796963 ABCF3
1 82950001 83000000 0.000796963 AP2M1
3 50300001 50350000 0.000796689 MTF2
3 50300001 50350000 0.000796689 TMED5
5 57150001 57200000 0.00079661 ESYT1
5 57150001 57200000 0.00079661 SMARCC2
5 57150001 57200000 0.00079661 MYL6
5 57150001 57200000 0.00079661 MYL6B
5 57150001 57200000 0.00079661 ZC3H10
15 42475001 42525000 0.000796286 SBF2
17 29600001 29650000 0.000796183 LARP1B
5 76325001 76375000 0.000795893 SYT10
12 35725001 35775000 0.00079572 XPO4
3 22450001 22500000 0.000795667 FMO5
10 18975001 19025000 0.000795342 MYO9A
22 23700001 23750000 0.000794891 CNTN4
9 41925001 41975000 0.00079451 NR2E1
7 7725001 7775000 0.000794047 AKAP8L
7 7725001 7775000 0.000794047 AKAP8
7 7725001 7775000 0.000794047 WIZ
11 97425001 97475000 0.00079401 LMX1B
17 58625001 58675000 0.000793815 MED13L
2 21000001 21050000 0.000793663 LNPK
14 575001 625000 0.000793219 HSF1
14 575001 625000 0.000793219 DGAT1
14 575001 625000 0.000793219 SCRT1
14 575001 625000 0.000793219 FBXL6
14 575001 625000 0.000793219 SLC52A2
14 575001 625000 0.000793219 TMEM249
29 27425001 27475000 0.000792898 OR8C26
8 23775001 23825000 0.000792328 MLLT3
17 58800001 58850000 0.00079146 MED13L
10 54675001 54725000 0.000791285 PRTG
5 34225001 34275000 0.000791273 SCAF11
26 22725001 22775000 0.000791023 ARMH3
26 22725001 22775000 0.000791023 HPS6
11 95550001 95600000 0.000790688 NR6A1
3 21325001 21375000 0.000790575 HJV
3 21325001 21375000 0.000790575 U1
3 21325001 21375000 0.000790575 U1
3 9225001 9275000 0.000790393 VANGL2
16 51025001 51075000 0.000790259 SSU72
16 51025001 51075000 0.000790259 FNDC10
2 88475001 88525000 0.00079009 TYW5
2 88475001 88525000 0.00079009 C2H2orf69
2 88475001 88525000 0.00079009 MAIP1
13 69925001 69975000 0.000789901 ZHX3
13 69925001 69975000 0.000789901 LPIN3
1 71775001 71825000 0.000789455 DLG1
3 56825001 56875000 0.000789284 SNORA62







15 58775001 58825000 0.000789157 KIF18A
15 58775001 58825000 0.000789157 METTL15
3 50000001 50050000 0.000789051 FNBP1L
18 35075001 35125000 0.000788806 ATP6V0D1
18 35075001 35125000 0.000788806 RIPOR1
18 35075001 35125000 0.000788806 AGRP
4 43575001 43625000 0.000788271 PTPN12
7 17100001 17150000 0.000788172 MYO1F
7 17100001 17150000 0.000788172 PRAM1
7 17100001 17150000 0.000788172 ZNF414
7 17100001 17150000 0.000788172 SNORA70
7 44475001 44525000 0.000787894 AFF4
8 61200001 61250000 0.000786989 ZCCHC7
5 57075001 57125000 0.00078697 RNF41
5 57075001 57125000 0.00078697 ANKRD52
5 57075001 57125000 0.00078697 NABP2
5 57075001 57125000 0.00078697 SLC39A5
2 115650001 115700000 0.000786918 AGFG1
22 49600001 49650000 0.000786436 DOCK3
23 10100001 10150000 0.000786378 BRPF3
16 38675001 38725000 0.000786124 FMO3
11 95400001 95450000 0.000785893 PSMB7
11 95400001 95450000 0.000785893 NEK6
10 54600001 54650000 0.000785867 PRTG
20 41225001 41275000 0.000785711 ZFR
12 31850001 31900000 0.00078434 PAN3
10 86600001 86650000 0.000784024 JDP2
10 36200001 36250000 0.000783775 KNL1
12 54550001 54600000 0.000783359 NDFIP2
5 26050001 26100000 0.000782687 HOXC13
5 26050001 26100000 0.000782687 HOXC11
5 26050001 26100000 0.000782687 HOXC12
18 19150001 19200000 0.000782438 CYLD
20 51175001 51225000 0.000782056 CDH12
18 35275001 35325000 0.000781469 RANBP10
7 43875001 43925000 0.000780601 ADAMTSL5
7 43875001 43925000 0.000780601 PCSK4
7 43875001 43925000 0.000780601 REEP6
7 43875001 43925000 0.000780601 C7H19orf25
7 43875001 43925000 0.000780601 APC2
2 114975001 115025000 0.000780118 IRS1
2 114975001 115025000 0.000780118 RHBDD1
7 86975001 87025000 0.000779853 RASA1
17 62175001 62225000 0.000779834 TMEM116
9 18575001 18625000 0.000779646 PHIP
9 18575001 18625000 0.000779646 U6
9 34425001 34475000 0.000779442 NT5DC1
9 34425001 34475000 0.000779442 TSPYL4
9 34425001 34475000 0.000779442 TSPYL1
7 44500001 44550000 0.00077906 AFF4
3 63125001 63175000 0.000778923 ADGRL2
16 41300001 41350000 0.00077891 VPS13D







11 61300001 61350000 0.000778421 EHBP1
3 50275001 50325000 0.000778248 TMED5
3 50275001 50325000 0.000778248 CCDC18
4 114200001 114250000 0.000778008 PRKAG2
7 49775001 49825000 0.000777973 KDM3B
7 49775001 49825000 0.000777973 REEP2
10 52250001 52300000 0.000777921 ALDH1A2
26 22400001 22450000 0.000777433 FBXW4
16 43450001 43500000 0.000776454 UBE4B
5 119800001 119850000 0.000776108 NCAPH2
5 119800001 119850000 0.000776108 LMF2
5 119800001 119850000 0.000776108 ODF3B
5 119800001 119850000 0.000776108 SCO2
18 50025001 50075000 0.000776065 RAB4B
18 50025001 50075000 0.000776065 EGLN2
18 50025001 50075000 0.000776065 SNRPA
18 50025001 50075000 0.000776065 CYP2F1
18 50025001 50075000 0.000776065 MIA
5 57200001 57250000 0.000775763 ERBB3
5 57200001 57250000 0.000775763 PA2G4
5 57200001 57250000 0.000775763 ZC3H10
3 21475001 21525000 0.000775695 ANKRD35
3 21475001 21525000 0.000775695 PIAS3
3 21475001 21525000 0.000775695 NUDT17
3 21475001 21525000 0.000775695 POLR3C
3 21475001 21525000 0.000775695 ITGA10
17 47425001 47475000 0.000775084 TMEM132D
5 70250001 70300000 0.000774847 CRY1
5 70250001 70300000 0.000774847 MTERF2
15 35900001 35950000 0.000774275 SOX6
5 30625001 30675000 0.000774175 TUBA1A
9 15275001 15325000 0.000773984 SENP6
9 15275001 15325000 0.000773984 U6
1 133050001 133100000 0.000773967 MSL2
7 43525001 43575000 0.000773702 ABCA7
7 43525001 43575000 0.000773702 ARHGAP45
7 43525001 43575000 0.000773702 CNN2
7 43525001 43575000 0.000773702 TMEM259
17 58700001 58750000 0.000773242 MED13L
3 34325001 34375000 0.00077324 WDR47
10 59575001 59625000 0.000773093 SPPL2A
9 98875001 98925000 0.00077292 QKI
20 35450001 35500000 0.000772754 RICTOR
5 70000001 70050000 0.000772733 RFX4
21 2350001 2400000 0.000772442 UBE3A
16 36725001 36775000 0.000772139 ATP1B1
16 36725001 36775000 0.000772139 SNORA66
10 60125001 60175000 0.000771955 ATP8B4
5 56800001 56850000 0.000771809 BAZ2A
5 56800001 56850000 0.000771809 RBMS2
2 107050001 107100000 0.000771642 NHEJ1
19 44200001 44250000 0.000771249 GPATCH8







9 40100001 40150000 0.000771003 WASF1
2 119375001 119425000 0.000770679 PTMA
5 55950001 56000000 0.000770635 MARS1
5 55950001 56000000 0.000770635 ARHGAP9
5 55950001 56000000 0.000770635 GLI1
5 55950001 56000000 0.000770635 DDIT3
5 55950001 56000000 0.000770635 MBD6
20 38025001 38075000 0.000770407 SKP2
20 38025001 38075000 0.000770407 NADK2
10 58400001 58450000 0.000769714 LEO1
8 38725001 38775000 0.000769309 KIAA2026
5 57050001 57100000 0.000768892 CS
5 57050001 57100000 0.000768892 ANKRD52
5 57050001 57100000 0.000768892 SLC39A5
5 57050001 57100000 0.000768892 COQ10A
5 57050001 57100000 0.000768892 NABP2
7 49800001 49850000 0.000768256 REEP2
7 49800001 49850000 0.000768256 KDM3B
7 49800001 49850000 0.000768256 EGR1
16 51000001 51050000 0.000768102 MIB2
16 51000001 51050000 0.000768102 CDK11B
16 51000001 51050000 0.000768102 MMP23
16 51000001 51050000 0.000768102 FNDC10
19 40125001 40175000 0.000767824 IKZF3
10 82350001 82400000 0.000767742 MAP3K9
2 36625001 36675000 0.000767708 MARCHF7
12 35750001 35800000 0.000767695 XPO4
12 35750001 35800000 0.000767695 EEF1AKMT1
13 47300001 47350000 0.000767595 SLC23A2
2 122275001 122325000 0.000767569 ZCCHC17
2 122275001 122325000 0.000767569 FABP3
12 36350001 36400000 0.000767474 MPHOSPH8
12 36350001 36400000 0.000767474 PARP4
4 94225001 94275000 0.000767469 MEST
4 94225001 94275000 0.000767469 COPG2
4 112300001 112350000 0.000767394 ZNF212
12 36375001 36425000 0.000766883 PARP4
12 36375001 36425000 0.000766883 MPHOSPH8
13 57925001 57975000 0.000766878 VAPB
3 87350001 87400000 0.000766853 MYSM1
3 16250001 16300000 0.000766643 UBAP2L
3 16250001 16300000 0.000766643 HAX1
3 16250001 16300000 0.000766643 SNORA58B
7 45800001 45850000 0.000766627 SKP1
7 45800001 45850000 0.000766627 PPP2CA
7 45800001 45850000 0.000766627 TCF7
3 16225001 16275000 0.000766538 UBAP2L
3 16225001 16275000 0.000766538 ATP8B2
3 16225001 16275000 0.000766538 AQP10
3 16225001 16275000 0.000766538 HAX1
3 16225001 16275000 0.000766538 SNORA58B
24 43025001 43075000 0.000766418 SPIRE1







24 43025001 43075000 0.000766418 CEP76
24 43025001 43075000 0.000766418 PSMG2
26 15925001 15975000 0.000766227 TBC1D12
8 76975001 77025000 0.000765845 GKAP1
14 39825001 39875000 0.000765486 ZFHX4
5 26750001 26800000 0.000765101 RARG
5 26750001 26800000 0.000765101 ITGB7
5 26750001 26800000 0.000765101 MFSD5
5 26750001 26800000 0.000765101 ESPL1
15 84150001 84200000 0.000764949 OR4A2
4 46475001 46525000 0.000764762 SRPK2
10 37000001 37050000 0.000764698 U6
5 56200001 56250000 0.000764573 LRP1
5 56200001 56250000 0.000764573 NXPH4
5 56200001 56250000 0.000764573 SHMT2
5 56200001 56250000 0.000764573 NDUFA4L2
5 56200001 56250000 0.000764573 STAC3
9 41125001 41175000 0.000763684 SESN1
11 95325001 95375000 0.000763684 NEK6
9 41125001 41175000 0.000763684 U12
7 50800001 50850000 0.000763198 UBE2D2
9 65850001 65900000 0.000763094 THEMIS
7 16650001 16700000 0.000762619 TIMM44
7 16650001 16700000 0.000762619 MAP2K7
7 16650001 16700000 0.000762619 LRRC8E
7 16650001 16700000 0.000762619 SNAPC2
7 50875001 50925000 0.00076209 CXXC5
19 36950001 37000000 0.000761818 SPOP
8 38200001 38250000 0.000761764 GLDC
17 54250001 54300000 0.000761701 ATP2A2
17 54250001 54300000 0.000761701 ANAPC7
9 41550001 41600000 0.000761399 FOXO3
7 49875001 49925000 0.000761234 HSPA9
7 49875001 49925000 0.000761234 ETF1
7 49875001 49925000 0.000761234 CTNNA1
7 49875001 49925000 0.000761234 SNORD63
7 49875001 49925000 0.000761234 SNORD63
28 13950001 14000000 0.000760687 BICC1
1 107025001 107075000 0.000760665 SMC4
1 107025001 107075000 0.000760665 TRIM59
7 16975001 17025000 0.000760542 ANGPTL4
7 16975001 17025000 0.000760542 RAB11B
7 16975001 17025000 0.000760542 KANK3
3 105075001 105125000 0.00075979 SCMH1
12 34625001 34675000 0.000759528 SACS
12 34625001 34675000 0.000759528 SGCG
11 94325001 94375000 0.000759514 STRBP
9 98925001 98975000 0.000759287 QKI
1 133100001 133150000 0.000759137 PPP2R3A
1 133100001 133150000 0.000759137 MSL2
17 73125001 73175000 0.000759074 DGCR6L
1 52125001 52175000 0.00075827 BBX







14 35125001 35175000 0.000758021 EYA1
5 57100001 57150000 0.000757615 RNF41
5 57100001 57150000 0.000757615 SMARCC2
5 57100001 57150000 0.000757615 NABP2
8 38700001 38750000 0.000757471 KIAA2026
24 47550001 47600000 0.000757092 SMAD2
5 34250001 34300000 0.000756557 SCAF11
16 39025001 39075000 0.000756454 PRRC2C
17 53475001 53525000 0.000755985 SETD1B
17 53475001 53525000 0.000755985 RHOF
17 53475001 53525000 0.000755985 TMEM120B
29 43725001 43775000 0.000755958 EHBP1L1
29 43725001 43775000 0.000755958 LTBP3
29 43725001 43775000 0.000755958 FAM89B
29 43725001 43775000 0.000755958 ZNRD2
29 43725001 43775000 0.000755958 KCNK7
18 34625001 34675000 0.000755801 CES3
18 34625001 34675000 0.000755801 CES2
18 34625001 34675000 0.000755801 RRAD
18 34625001 34675000 0.000755801 CIAO2B
24 43375001 43425000 0.000755546 LDLRAD4
7 19950001 20000000 0.000755533 PIAS4
7 19950001 20000000 0.000755533 ZBTB7A
10 58750001 58800000 0.000755469 DMXL2
7 51325001 51375000 0.0007553 CYSTM1
24 43175001 43225000 0.000755251 SEH1L
24 43175001 43225000 0.000755251 CEP192
9 45125001 45175000 0.000754995 HACE1
2 52975001 53025000 0.00075497 ARHGAP15
15 35925001 35975000 0.000754824 SOX6
7 44450001 44500000 0.000754359 AFF4
7 44450001 44500000 0.000754359 LEAP2
3 50250001 50300000 0.00075358 CCDC18
3 50250001 50300000 0.00075358 TMED5
16 12025001 12075000 0.000752836 CDC73
16 12025001 12075000 0.000752836 B3GALT2
2 20775001 20825000 0.000752646 HOXD10
2 20775001 20825000 0.000752646 HOXD11
2 20775001 20825000 0.000752646 HOXD13
2 20775001 20825000 0.000752646 HOXD9
2 20775001 20825000 0.000752646 HOXD8
2 20775001 20825000 0.000752646 HOXD12
24 43225001 43275000 0.000752311 CEP192
7 51250001 51300000 0.000752192 PURA
7 51250001 51300000 0.000752192 U6
1 64725001 64775000 0.000751721 GSK3B
19 46200001 46250000 0.000751343 CDC27
1 81525001 81575000 0.000750996 IGF2BP2
10 37100001 37150000 0.000750666 MGA
7 50650001 50700000 0.000750304 DNAJC18
7 50650001 50700000 0.000750304 SLC23A1
7 50650001 50700000 0.000750304 PROB1







7 50650001 50700000 0.000750304 SPATA24
7 50650001 50700000 0.000750304 MZB1
7 43425001 43475000 0.000750146 MED16
7 43425001 43475000 0.000750146 R3HDM4
7 43425001 43475000 0.000750146 KISS1R
7 43425001 43475000 0.000750146 ARID3A
7 43425001 43475000 0.000750146 U6
12 35500001 35550000 0.000749773 ZDHHC20
12 35500001 35550000 0.000749773 MICU2
10 86625001 86675000 0.000749712 JDP2
9 50225001 50275000 0.000749415 CCNC
9 50225001 50275000 0.000749415 USP45
9 50225001 50275000 0.000749415 TSTD3
9 50225001 50275000 0.000749415 U6
9 41500001 41550000 0.00074939 FOXO3
4 80925001 80975000 0.00074935 CDK13
4 80925001 80975000 0.00074935 SUGCT
4 80925001 80975000 0.00074935 MPLKIP
1 136850001 136900000 0.000748781 UBA5
1 136850001 136900000 0.000748781 NPHP3
17 29625001 29675000 0.000748736 LARP1B
29 40950001 41000000 0.000748617 GANAB
29 40950001 41000000 0.000748617 EML3
29 40950001 41000000 0.000748617 C29H11orf98
29 40950001 41000000 0.000748617 B3GAT3
29 40950001 41000000 0.000748617 INTS5
29 40950001 41000000 0.000748617 ROM1
29 40950001 41000000 0.000748617 CSKMT
29 40950001 41000000 0.000748617 SNORA57
9 73875001 73925000 0.000748375 PDE7B
7 43350001 43400000 0.000747471 PTBP1
7 43350001 43400000 0.000747471 PLPPR3
7 43350001 43400000 0.000747471 AZU1
7 43350001 43400000 0.000747471 U6
1 111075001 111125000 0.000747422 KCNAB1
1 111075001 111125000 0.000747422 SSR3
6 67700001 67750000 0.000747404 DCUN1D4
15 53600001 53650000 0.000747295 PPME1
15 53600001 53650000 0.000747295 P4HA3
12 35475001 35525000 0.000746245 MICU2
12 35475001 35525000 0.000746245 ZDHHC20
9 63800001 63850000 0.000744656 SYNCRIP
7 49700001 49750000 0.000744592 CDC25C
7 49700001 49750000 0.000744592 FAM53C
7 49700001 49750000 0.000744592 SLBP2
7 49700001 49750000 0.000744592 KDM3B
3 51975001 52025000 0.000744429 HFM1
5 36450001 36500000 0.000744306 TMEM117
9 60075001 60125000 0.000743573 BACH2
5 34325001 34375000 0.000743447 ARID2
7 43575001 43625000 0.000742986 SBNO2
7 43575001 43625000 0.000742986 POLR2E







7 43575001 43625000 0.000742986 GPX4
7 43575001 43625000 0.000742986 ARHGAP45
2 52175001 52225000 0.000742881 ZEB2
5 39400001 39450000 0.000742735 PDZRN4
1 26175001 26225000 0.000742581 ROBO1
11 74850001 74900000 0.000742183 ITSN2
13 72200001 72250000 0.000741155 MYBL2
13 72200001 72250000 0.000741155 IFT52
5 56325001 56375000 0.000740535 NEMP1
5 56325001 56375000 0.000740535 STAT6
5 56325001 56375000 0.000740535 NAB2
18 35975001 36025000 0.000739861 CDH3
5 26650001 26700000 0.000739721 SP7
7 50750001 50800000 0.000739438 UBE2D2
9 59650001 59700000 0.000739224 MAP3K7
24 42925001 42975000 0.000738465 SPIRE1
12 35700001 35750000 0.000738405 XPO4
18 34650001 34700000 0.000738232 CES4A
18 34650001 34700000 0.000738232 CES3
18 34650001 34700000 0.000738232 CES2
7 43400001 43450000 0.000736783 MED16
7 43400001 43450000 0.000736783 R3HDM4
7 43400001 43450000 0.000736783 PRTN3
7 43400001 43450000 0.000736783 ELANE
7 43400001 43450000 0.000736783 CFD
7 43400001 43450000 0.000736783 U6
24 43250001 43300000 0.000736561 CEP192
2 43425001 43475000 0.000736117 ARL6IP6
2 43425001 43475000 0.000736117 PRPF40A
2 43425001 43475000 0.000736117 U6
12 36500001 36550000 0.000735929 RNF17
12 36500001 36550000 0.000735929 CENPJ
10 60150001 60200000 0.000735782 ATP8B4
19 27375001 27425000 0.000735688 WRAP53
19 27375001 27425000 0.000735688 TP53
19 27375001 27425000 0.000735688 DNAH2
19 27375001 27425000 0.000735688 EFNB3
2 325001 375000 0.000735678 LGSN
4 76750001 76800000 0.000735399 OGDH
7 51700001 51750000 0.000735205 APBB3
7 51700001 51750000 0.000735205 SRA1
7 51700001 51750000 0.000735205 SLC35A4
7 51700001 51750000 0.000735205 EIF4EBP3
10 21000001 21050000 0.000735165 PSME1
10 21000001 21050000 0.000735165 PCK2
10 21000001 21050000 0.000735165 DCAF11
10 21000001 21050000 0.000735165 PSME2
10 21000001 21050000 0.000735165 RNF31
10 21000001 21050000 0.000735165 FITM1
10 21000001 21050000 0.000735165 EMC9
1 82925001 82975000 0.000735005 VWA5B2
1 82925001 82975000 0.000735005 ABCF3







1 82925001 82975000 0.000735005 ALG3
1 82925001 82975000 0.000735005 AP2M1
1 82925001 82975000 0.000735005 ECE2
18 35050001 35100000 0.000734827 ATP6V0D1
18 35050001 35100000 0.000734827 HSD11B2
18 35050001 35100000 0.000734827 AGRP
19 27400001 27450000 0.000734735 DNAH2
19 27400001 27450000 0.000734735 EFNB3
19 27400001 27450000 0.000734735 WRAP53
11 24925001 24975000 0.000734389 MTA3
11 24925001 24975000 0.000734389 U6
5 34500001 34550000 0.000733601 ARID2
3 34025001 34075000 0.000733303 SORT1
3 34025001 34075000 0.000733303 PSMA5
8 79175001 79225000 0.000732396 NAA35
3 9150001 9200000 0.000731744 SLAMF6
24 42850001 42900000 0.00073159 SPIRE1
24 42850001 42900000 0.00073159 PRELID3A
1 57675001 57725000 0.000731438 GTPBP8
1 57675001 57725000 0.000731438 CD200R1L
22 13800001 13850000 0.000731164 CTNNB1
16 38975001 39025000 0.000730492 PRRC2C
5 39425001 39475000 0.000730404 PDZRN4
4 68800001 68850000 0.000730221 HOXA13
4 68800001 68850000 0.000730221 EVX1
10 60950001 61000000 0.00073016 GALK2
7 45825001 45875000 0.000729497 PPP2CA
13 69775001 69825000 0.00072878 PLCG1
13 69775001 69825000 0.00072878 TOP1
13 69775001 69825000 0.00072878 U6
5 57125001 57175000 0.000728696 SMARCC2
5 57125001 57175000 0.000728696 RNF41
5 57125001 57175000 0.000728696 MYL6
5 57125001 57175000 0.000728696 MYL6B
24 42800001 42850000 0.000728388 AFG3L2
24 42800001 42850000 0.000728388 TUBB6
4 46450001 46500000 0.000728059 SRPK2
9 18600001 18650000 0.000727933 PHIP
9 18600001 18650000 0.000727933 U6
13 22750001 22800000 0.00072714 MLLT10
6 66600001 66650000 0.00072595 NFXL1
16 38250001 38300000 0.000725877 PRRX1
20 14050001 14100000 0.000725863 ADAMTS6
5 56675001 56725000 0.000725823 HSD17B6
5 56675001 56725000 0.000725823 PRIM1
5 56675001 56725000 0.000725823 NACA
21 45800001 45850000 0.000725124 RALGAPA1
1 64750001 64800000 0.000725082 GSK3B
23 375001 425000 0.000725075 KHDRBS2
8 22575001 22625000 0.000724755 IFNT3
8 22575001 22625000 0.000724755 IFNT2
14 475001 525000 0.000724544 CYHR1







14 475001 525000 0.000724544 TONSL
14 475001 525000 0.000724544 VPS28
14 475001 525000 0.000724544 KIFC2
11 95575001 95625000 0.000724067 NR6A1
2 124700001 124750000 0.000723412 YTHDF2
2 124700001 124750000 0.000723412 U6
2 44550001 44600000 0.000723264 NEB
13 38025001 38075000 0.000722693 BANF2
22 45475001 45525000 0.000722135 ERC2
14 39975001 40025000 0.000721903 ZFHX4
19 37875001 37925000 0.000721887 HOXB3
19 37875001 37925000 0.000721887 HOXB7
19 37875001 37925000 0.000721887 HOXB8
19 37875001 37925000 0.000721887 HOXB4
19 37875001 37925000 0.000721887 HOXB5
19 37875001 37925000 0.000721887 HOXB6
14 450001 500000 0.000721104 CYHR1
14 450001 500000 0.000721104 KIFC2
14 450001 500000 0.000721104 TONSL
14 450001 500000 0.000721104 FOXH1
24 48475001 48525000 0.000720958 CTIF
24 48475001 48525000 0.000720958 U6
24 48900001 48950000 0.000720816 DYM
16 51375001 51425000 0.000720804 C16H1orf159
16 51375001 51425000 0.000720804 AGRN
16 51375001 51425000 0.000720804 RNF223
16 39475001 39525000 0.000720575 DNM3
3 52025001 52075000 0.000720301 HFM1
12 35775001 35825000 0.000720208 EEF1AKMT1
12 35775001 35825000 0.000720208 XPO4
12 35775001 35825000 0.000720208 IL17D
10 59125001 59175000 0.000720203 CYP19A1
20 62825001 62875000 0.000720128 MARCHF6
4 85075001 85125000 0.000719906 KCND2
15 35800001 35850000 0.000719203 SOX6
7 50775001 50825000 0.000719036 UBE2D2
29 40925001 40975000 0.00071841 TUT1
29 40925001 40975000 0.00071841 EML3
29 40925001 40975000 0.00071841 MTA2
29 40925001 40975000 0.00071841 GANAB
29 40925001 40975000 0.00071841 B3GAT3
29 40925001 40975000 0.00071841 ROM1
29 40925001 40975000 0.00071841 EEF1G
24 42900001 42950000 0.000718377 SPIRE1
6 66575001 66625000 0.000718355 NFXL1
6 66575001 66625000 0.000718355 CORIN
21 26600001 26650000 0.000718354 ABHD17C
11 74875001 74925000 0.000718336 ITSN2
1 132225001 132275000 0.000717469 NCK1
3 9475001 9525000 0.000717343 ATP1A4
3 9475001 9525000 0.000717343 CASQ1
3 9475001 9525000 0.000717343 U6







9 18550001 18600000 0.000717113 PHIP
6 25075001 25125000 0.000716622 TRMT10A
6 25075001 25125000 0.000716622 C6H4orf17
9 45200001 45250000 0.000716449 HACE1
1 113750001 113800000 0.000716093 Metazoa_SRP
1 64850001 64900000 0.000715973 GSK3B
1 64775001 64825000 0.000715838 GSK3B
1 8925001 8975000 0.000715669 H4C3
24 42825001 42875000 0.000715281 PRELID3A
24 42825001 42875000 0.000715281 AFG3L2
4 69200001 69250000 0.000715184 SKAP2
18 20975001 21025000 0.000715145 TOX3
3 34050001 34100000 0.000715118 SORT1
9 65825001 65875000 0.00071497 THEMIS
26 22375001 22425000 0.000714717 FBXW4
16 42400001 42450000 0.000714463 MTOR
16 42400001 42450000 0.000714463 ANGPTL7
18 35900001 35950000 0.000713894 ZFP90
13 57475001 57525000 0.000712566 GNAS
13 57475001 57525000 0.000712566 GNAS
24 49025001 49075000 0.000710807 DYM
9 65875001 65925000 0.000709965 THEMIS
1 111100001 111150000 0.000709856 KCNAB1
1 111100001 111150000 0.000709856 SSR3
13 57650001 57700000 0.000708573 NPEPL1
13 57650001 57700000 0.000708573 STX16
7 17075001 17125000 0.000708141 HNRNPM
7 17075001 17125000 0.000708141 PRAM1
7 17075001 17125000 0.000708141 MYO1F
7 17075001 17125000 0.000708141 ZNF414
13 57850001 57900000 0.000708137 APCDD1L
9 41150001 41200000 0.000707999 SESN1
9 41150001 41200000 0.000707999 ARMC2
9 41825001 41875000 0.000707913 AFG1L
9 41825001 41875000 0.000707913 SNX3
8 79125001 79175000 0.000707491 NAA35
8 79150001 79200000 0.000706899 NAA35
7 49750001 49800000 0.000706893 KDM3B
2 90925001 90975000 0.000706482 BMPR2
24 34600001 34650000 0.000706175 ESCO1
24 34600001 34650000 0.000706175 SNRPD1
5 70100001 70150000 0.000706111 RIC8B
3 109550001 109600000 0.000705943 THRAP3
3 109550001 109600000 0.000705943 SH3D21
8 38750001 38800000 0.000705816 KIAA2026
2 91075001 91125000 0.000705615 FAM117B
1 71750001 71800000 0.000705415 DLG1
9 94450001 94500000 0.000704893 SNX9
1 81450001 81500000 0.000704526 IGF2BP2
14 35100001 35150000 0.000704314 EYA1
19 34250001 34300000 0.000704302 PRPSAP2
19 34250001 34300000 0.000704302 SLC5A10







19 34250001 34300000 0.000704302 FAM83G
10 60175001 60225000 0.000704023 ATP8B4
10 59675001 59725000 0.000703916 TRPM7
11 68250001 68300000 0.000703794 MXD1
11 94975001 95025000 0.000703743 DENND1A
16 39000001 39050000 0.000703597 PRRC2C
24 42875001 42925000 0.000703322 SPIRE1
20 14025001 14075000 0.000703283 ADAMTS6
20 14025001 14075000 0.000703283 CENPK
5 34375001 34425000 0.000703092 ARID2
13 51400001 51450000 0.000702837 C13H20orf27
13 51400001 51450000 0.000702837 HSPA12B
13 51400001 51450000 0.000702837 CDC25B
13 51400001 51450000 0.000702837 SPEF1
13 51400001 51450000 0.000702837 CENPB
10 61750001 61800000 0.000702609 FBN1
1 69975001 70025000 0.000699476 OSBPL11
7 16600001 16650000 0.000699177 EVI5L
7 16600001 16650000 0.000699177 PRR36
10 58975001 59025000 0.000698907 GLDN
23 30275001 30325000 0.000698799 ZSCAN12
4 68875001 68925000 0.000698647 HOXA3
4 68875001 68925000 0.000698647 HOXA6
4 68875001 68925000 0.000698647 HOXA9
4 68875001 68925000 0.000698647 HOXA5
4 68875001 68925000 0.000698647 HOXA7
4 68875001 68925000 0.000698647 HOXA4
16 51625001 51675000 0.000698336 SPEN
16 51625001 51675000 0.000698336 ZBTB17
9 41800001 41850000 0.000697676 AFG1L
26 15175001 15225000 0.000697206 ASMTL
26 15175001 15225000 0.000697206 SLC25A6
8 38500001 38550000 0.000697193 IL33
24 43100001 43150000 0.000697131 PTPN2
5 76300001 76350000 0.00069705 SYT10
26 23125001 23175000 0.00069675 SUFU
7 44425001 44475000 0.000696642 AFF4
7 44425001 44475000 0.000696642 GDF9
7 44425001 44475000 0.000696642 UQCRQ
7 44425001 44475000 0.000696642 LEAP2
1 110950001 111000000 0.000696369 TIPARP
18 7725001 7775000 0.00069572 GCSH
18 7725001 7775000 0.00069572 ATMIN
18 7725001 7775000 0.00069572 C18H16orf46
18 7725001 7775000 0.00069572 U6
5 34350001 34400000 0.000695457 ARID2
8 300001 350000 0.000694401 MFSD14B
10 59400001 59450000 0.000693661 AP4E1
5 58050001 58100000 0.000693439 OR6C202
5 58050001 58100000 0.000693439 OR6C207
2 91100001 91150000 0.000693363 FAM117B
2 91100001 91150000 0.000693363 ICA1L







22 13850001 13900000 0.000693112 ULK4
19 11300001 11350000 0.000692944 BRIP1
1 111125001 111175000 0.000692889 KCNAB1
1 126275001 126325000 0.000692798 TRPC1
26 32700001 32750000 0.000692773 GPAM
11 30150001 30200000 0.000692669 FBXO11
19 27025001 27075000 0.000692526 KCTD11
19 27025001 27075000 0.000692526 NEURL4
19 27025001 27075000 0.000692526 TNK1
19 27025001 27075000 0.000692526 PLSCR3
19 27025001 27075000 0.000692526 TMEM95
17 13150001 13200000 0.000692271 ABCE1
17 13150001 13200000 0.000692271 ANAPC10
17 13150001 13200000 0.000692271 OTUD4
17 13150001 13200000 0.000692271 U6
22 7850001 7900000 0.000692033 CLASP2
3 34000001 34050000 0.000691928 PSMA5
3 34000001 34050000 0.000691928 SORT1
7 52725001 52775000 0.000691526 ARAP3
7 52725001 52775000 0.000691526 FCHSD1
7 52725001 52775000 0.000691526 HDAC3
7 52725001 52775000 0.000691526 RELL2
13 57875001 57925000 0.000691284 APCDD1L
13 57875001 57925000 0.000691284 VAPB
13 57900001 57950000 0.000691132 VAPB
13 57900001 57950000 0.000691132 APCDD1L
1 126200001 126250000 0.000690955 PCOLCE2
21 58925001 58975000 0.000690938 SERPINA6
9 74075001 74125000 0.000690895 PDE7B
5 69725001 69775000 0.000690403 POLR3B
1 107050001 107100000 0.000690265 SMC4
1 107050001 107100000 0.000690265 IFT80
9 74050001 74100000 0.000690198 PDE7B
10 18775001 18825000 0.000690086 MYO9A
11 68225001 68275000 0.000690058 MXD1
11 68225001 68275000 0.000690058 SNRNP27
11 68225001 68275000 0.000690058 GMCL1
9 60425001 60475000 0.000690007 MDN1
9 41475001 41525000 0.000689583 FOXO3
24 42975001 43025000 0.000689559 SPIRE1
5 56700001 56750000 0.000688152 NACA
5 56700001 56750000 0.000688152 PRIM1
9 96175001 96225000 0.000688109 IGF2R
4 94250001 94300000 0.000687034 COPG2
4 94250001 94300000 0.000687034 MEST
1 88300001 88350000 0.000686837 PLCXD1
26 23000001 23050000 0.000685255 PSD
26 23000001 23050000 0.000685255 GBF1
26 23000001 23050000 0.000685255 NFKB2
26 23000001 23050000 0.000685255 CUEDC2
26 23000001 23050000 0.000685255 FBXL15
26 15950001 16000000 0.000685057 TBC1D12







5 70050001 70100000 0.000684909 RIC8B
5 70050001 70100000 0.000684909 RFX4
21 33375001 33425000 0.000684402 SIN3A
21 33375001 33425000 0.000684402 PTPN9
19 36925001 36975000 0.000684082 SPOP
13 57700001 57750000 0.000683984 STX16
18 35525001 35575000 0.000683701 NFATC3
15 84125001 84175000 0.00068317 OR4A2
17 56875001 56925000 0.000682824 SUDS3
3 109900001 109950000 0.000682793 AGO1
3 109900001 109950000 0.000682793 AGO4
20 38125001 38175000 0.000682581 UGT3A2
20 38125001 38175000 0.000682581 LMBRD2
10 58950001 59000000 0.000682289 GLDN
24 48575001 48625000 0.000681975 SMAD7
5 11975001 12025000 0.000681928 METTL25
10 59375001 59425000 0.000681844 AP4E1
16 39725001 39775000 0.000681387 DNM3
16 21750001 21800000 0.00068134 RRP15
3 32250001 32300000 0.000681155 DRAM2
3 32250001 32300000 0.000681155 CEPT1
7 52675001 52725000 0.000679705 HDAC3
8 78975001 79025000 0.000679622 AGTPBP1
8 38675001 38725000 0.0006791 KIAA2026
8 38675001 38725000 0.0006791 RANBP6
17 52225001 52275000 0.000678675 SBNO1
17 52225001 52275000 0.000678675 KMT5A
3 50175001 50225000 0.000677703 CCDC18
26 22900001 22950000 0.000677674 GBF1
12 36200001 36250000 0.000677522 ZMYM5
26 22975001 23025000 0.000677401 GBF1
26 22975001 23025000 0.000677401 NFKB2
7 51300001 51350000 0.000676439 PURA
7 51300001 51350000 0.000676439 IGIP
11 97300001 97350000 0.000676361 MVB12B
24 43200001 43250000 0.000674892 CEP192
24 43200001 43250000 0.000674892 SEH1L
16 12150001 12200000 0.000674677 RO60
16 12150001 12200000 0.000674677 GLRX2
16 12150001 12200000 0.000674677 UCHL5
22 23725001 23775000 0.000673914 CNTN4
1 71725001 71775000 0.000672817 DLG1
1 71725001 71775000 0.000672817 U6
4 94275001 94325000 0.000671968 COPG2
24 43050001 43100000 0.000671822 CEP76
24 43050001 43100000 0.000671822 PSMG2
24 43050001 43100000 0.000671822 PTPN2
4 68850001 68900000 0.000671709 HOXA10
4 68850001 68900000 0.000671709 HOXA11
4 68850001 68900000 0.000671709 HOXA6
4 68850001 68900000 0.000671709 HOXA9
4 68850001 68900000 0.000671709 HOXA7







4 68850001 68900000 0.000671709 HOXA5
9 34400001 34450000 0.00067136 TSPYL1
9 34400001 34450000 0.00067136 TSPYL4
18 35300001 35350000 0.000671222 RANBP10
18 35300001 35350000 0.000671222 TSNAXIP1
18 35300001 35350000 0.000671222 CENPT
18 35300001 35350000 0.000671222 THAP11
9 74025001 74075000 0.000670995 PDE7B
21 33400001 33450000 0.000670847 SIN3A
22 7825001 7875000 0.000670407 CLASP2
3 119600001 119650000 0.000670119 OR9S36
3 119600001 119650000 0.000670119 OR9S40
3 119600001 119650000 0.000670119 OR9S15
20 23700001 23750000 0.000669475 PLPP1
20 23700001 23750000 0.000669475 MTREX
11 94275001 94325000 0.00066922 STRBP
22 23775001 23825000 0.000669092 CNTN4
17 57000001 57050000 0.000668826 TAOK3
17 54375001 54425000 0.000668183 RAD9B
17 54375001 54425000 0.000668183 PPTC7
17 54375001 54425000 0.000668183 VPS29
10 60025001 60075000 0.00066751 SLC27A2
1 136900001 136950000 0.000666876 ACAD11
1 136900001 136950000 0.000666876 UBA5
3 50150001 50200000 0.000665948 CCDC18
1 107150001 107200000 0.000665264 IFT80
18 14725001 14775000 0.000665003 DEF8
18 14725001 14775000 0.000665003 DBNDD1
18 14725001 14775000 0.000665003 GAS8
1 64800001 64850000 0.00066438 GSK3B
9 74225001 74275000 0.000664019 MTFR2
9 74225001 74275000 0.000664019 BCLAF1
17 29450001 29500000 0.000662987 PGRMC2
1 82900001 82950000 0.000662667 VWA5B2
1 82900001 82950000 0.000662667 ECE2
1 82900001 82950000 0.000662667 ECE2
1 82900001 82950000 0.000662667 ALG3
1 82900001 82950000 0.000662667 CAMK2N2
9 50200001 50250000 0.000661661 CCNC
9 50200001 50250000 0.000661661 PRDM13
9 50200001 50250000 0.000661661 U6
10 18700001 18750000 0.000661148 MYO9A
9 50175001 50225000 0.000660772 PRDM13
24 47525001 47575000 0.000660194 SMAD2
5 26025001 26075000 0.000659926 HOXC10
5 26025001 26075000 0.000659926 HOXC9
5 26025001 26075000 0.000659926 HOXC11
5 26025001 26075000 0.000659926 MIR196A2
1 133075001 133125000 0.000659082 MSL2
1 133075001 133125000 0.000659082 PPP2R3A
1 87225001 87275000 0.000659035 PEX5L
12 35800001 35850000 0.000658419 IL17D







12 35800001 35850000 0.000658419 EEF1AKMT1
5 30775001 30825000 0.000658026 KMT2D
5 30775001 30825000 0.000658026 PRKAG1
5 30775001 30825000 0.000658026 DDN
18 35025001 35075000 0.00065769 ATP6V0D1
18 35025001 35075000 0.00065769 HSD11B2
18 35025001 35075000 0.00065769 ZDHHC1
11 68825001 68875000 0.000657639 GALNT14
3 33975001 34025000 0.000657299 PSMA5
3 33975001 34025000 0.000657299 SYPL2
10 58300001 58350000 0.000657127 MAPK6
10 80900001 80950000 0.000656451 DCAF5
18 34725001 34775000 0.000656367 CBFB
18 34725001 34775000 0.000656367 PHAF1
14 400001 450000 0.000655792 ARHGAP39
14 400001 450000 0.000655792 LRRC24
14 400001 450000 0.000655792 RECQL4
14 400001 450000 0.000655792 PPP1R16A
14 400001 450000 0.000655792 GPT
14 400001 450000 0.000655792 LRRC14
14 400001 450000 0.000655792 C14H8orf82
14 400001 450000 0.000655792 MFSD3
11 30200001 30250000 0.000655584 FBXO11
26 50175001 50225000 0.000655417 CYP2E1
26 50175001 50225000 0.000655417 OR13A29
18 35500001 35550000 0.000654758 NFATC3
18 35500001 35550000 0.000654758 DUS2
18 44800001 44850000 0.000654237 PDCD2L
18 44800001 44850000 0.000654237 GPI
18 44800001 44850000 0.000654237 UBA2
4 54050001 54100000 0.000654192 FOXP2
12 25950001 26000000 0.000653831 NBEA
12 25950001 26000000 0.000653831 MAB21L1
12 36075001 36125000 0.000653522 GJB2
12 36075001 36125000 0.000653522 GJA3
9 74275001 74325000 0.000653279 BCLAF1
2 91475001 91525000 0.000653171 CYP20A1
3 99675001 99725000 0.000653159 FAAH
9 60350001 60400000 0.000652119 CASP8AP2
9 60350001 60400000 0.000652119 GJA10
9 60350001 60400000 0.000652119 U7
11 30175001 30225000 0.000651971 FBXO11
18 34700001 34750000 0.000651549 CBFB
2 121350001 121400000 0.000651494 U6
18 35600001 35650000 0.00065128 PLA2G15
18 35600001 35650000 0.00065128 NFATC3
18 35600001 35650000 0.00065128 SLC7A6
18 35600001 35650000 0.00065128 ESRP2
5 76275001 76325000 0.000651025 SYT10
28 16550001 16600000 0.000650162 CDK1
8 38225001 38275000 0.000648299 GLDC
10 59425001 59475000 0.000647676 AP4E1







10 59725001 59775000 0.000646683 TRPM7
10 59725001 59775000 0.000646683 USP8
18 35250001 35300000 0.000646028 RANBP10
18 35250001 35300000 0.000646028 GFOD2
22 13825001 13875000 0.000645944 ULK4
22 13825001 13875000 0.000645944 CTNNB1
10 58600001 58650000 0.000645928 LY SMD2
10 58600001 58650000 0.000645928 TMOD2
10 58600001 58650000 0.000645928 SCG3
26 17475001 17525000 0.000644507 BLNK
26 17475001 17525000 0.000644507 ZNF518A
3 84200001 84250000 0.000644421 NFIA
15 35875001 35925000 0.000643809 SOX6
24 49075001 49125000 0.000643666 DYM
10 59925001 59975000 0.000643112 GABPB1
14 425001 475000 0.000642769 RECQL4
14 425001 475000 0.000642769 PPP1R16A
14 425001 475000 0.000642769 KIFC2
14 425001 475000 0.000642769 GPT
14 425001 475000 0.000642769 LRRC14
14 425001 475000 0.000642769 MFSD3
14 425001 475000 0.000642769 FOXH1
24 49050001 49100000 0.000642308 DYM
10 58350001 58400000 0.000642308 MAPK6
1 107100001 107150000 0.000642269 IFT80
9 33475001 33525000 0.000641546 VGLL2
9 33475001 33525000 0.000641546 ROS1
6 67875001 67925000 0.000641334 SGCB
6 67875001 67925000 0.000641334 SPATA18
6 67875001 67925000 0.000641334 LRRC66
7 65300001 65350000 0.000641214 FAM114A2
7 65300001 65350000 0.000641214 MFAP3
7 65300001 65350000 0.000641214 U6
12 36525001 36575000 0.000640574 RNF17
10 58725001 58775000 0.000640351 DMXL2
9 41950001 42000000 0.000640257 NR2E1
19 36900001 36950000 0.000639221 SPOP
19 36900001 36950000 0.000639221 FAM117A
19 36900001 36950000 0.000639221 SLC35B1
19 36900001 36950000 0.000639221 SNORA70
26 37825001 37875000 0.000639204 EMX2
7 43375001 43425000 0.000638995 PLPPR3
7 43375001 43425000 0.000638995 MED16
7 43375001 43425000 0.000638995 PRTN3
7 43375001 43425000 0.000638995 PTBP1
7 43375001 43425000 0.000638995 ELANE
7 43375001 43425000 0.000638995 AZU1
7 43375001 43425000 0.000638995 CFD
7 43375001 43425000 0.000638995 U6
9 39975001 40025000 0.000638499 CDC40
9 39975001 40025000 0.000638499 METTL24
9 41700001 41750000 0.000638439 AFG1L







1 65150001 65200000 0.000638361 FSTL1
1 26200001 26250000 0.000638184 ROBO1
7 9975001 10025000 0.000637886 OR7A88
1 71475001 71525000 0.000637719 MELTF
1 71475001 71525000 0.000637719 DLG1
2 88450001 88500000 0.000637698 C2H2orf69
2 88450001 88500000 0.000637698 TYW5
1 71500001 71550000 0.000637466 DLG1
1 71500001 71550000 0.000637466 MELTF
2 91175001 91225000 0.000637361 WDR12
2 91175001 91225000 0.000637361 ICA1L
18 35550001 35600000 0.00063717 NFATC3
18 35550001 35600000 0.00063717 U6
7 41675001 41725000 0.000637021 OR2AJ9
10 33825001 33875000 0.000636818 SPRED1
10 33825001 33875000 0.000636818 SNORA70
12 36550001 36600000 0.000636346 RNF17
7 17000001 17050000 0.000636167 MARCHF2
7 17000001 17050000 0.000636167 RAB11B
7 17000001 17050000 0.000636167 ANGPTL4
24 48425001 48475000 0.000636014 CTIF
21 45775001 45825000 0.000635859 RALGAPA1
4 68825001 68875000 0.000634514 HOXA10
4 68825001 68875000 0.000634514 HOXA11
4 68825001 68875000 0.000634514 HOXA13
9 38975001 39025000 0.000634489 REV3L
26 22350001 22400000 0.000634444 FBXW4
26 22350001 22400000 0.000634444 DPCD
5 56300001 56350000 0.000634189 STAT6
5 56300001 56350000 0.000634189 LRP1
5 56300001 56350000 0.000634189 NAB2
5 56300001 56350000 0.000634189 SNORA62
24 48775001 48825000 0.000634149 DYM
19 27500001 27550000 0.000634091 DNAH2
19 27500001 27550000 0.000634091 KDM6B
19 27500001 27550000 0.000634091 NAA38
19 27500001 27550000 0.000634091 CYB5D1
19 27500001 27550000 0.000634091 TMEM88
24 42950001 43000000 0.000633981 SPIRE1
18 35375001 35425000 0.000633668 PSKH1
18 35375001 35425000 0.000633668 EDC4
18 35375001 35425000 0.000633668 PSMB10
18 35375001 35425000 0.000633668 LCAT
18 35375001 35425000 0.000633668 NRN1L
3 21400001 21450000 0.000633475 RBM8A
3 21400001 21450000 0.000633475 ANKRD34A
3 21400001 21450000 0.000633475 POLR3GL
3 21400001 21450000 0.000633475 GNRHR2
13 22725001 22775000 0.000632749 MLLT10
13 22725001 22775000 0.000632749 SKIDA1
26 22950001 23000000 0.000632051 GBF1
18 35150001 35200000 0.000631895 CTCF







18 35150001 35200000 0.000631895 CARMIL2
10 59550001 59600000 0.00063176 SPPL2A
16 12000001 12050000 0.000631715 CDC73
18 35775001 35825000 0.000631526 SMPD3
24 48600001 48650000 0.000631299 SMAD7
19 27050001 27100000 0.000631288 NLGN2
19 27050001 27100000 0.000631288 TNK1
19 27050001 27100000 0.000631288 KCTD11
19 27050001 27100000 0.000631288 PLSCR3
19 27050001 27100000 0.000631288 TMEM95
19 27050001 27100000 0.000631288 TMEM256
19 27050001 27100000 0.000631288 SPEM1
7 52700001 52750000 0.000631206 HDAC3
7 52700001 52750000 0.000631206 FCHSD1
7 52700001 52750000 0.000631206 RELL2
7 52700001 52750000 0.000631206 ARAP3
5 70075001 70125000 0.000630911 RIC8B
6 100001 150000 0.000630598 APELA
10 33875001 33925000 0.000630564 SPRED1
26 22925001 22975000 0.00063 GBF1
9 60375001 60425000 0.00062988 CASP8AP2
9 60375001 60425000 0.00062988 MDN1
9 60375001 60425000 0.00062988 U7
18 34600001 34650000 0.000628867 CES2
18 34600001 34650000 0.000628867 CDH16
18 34600001 34650000 0.000628867 RRAD
18 34600001 34650000 0.000628867 CIAO2B
18 35925001 35975000 0.000626766 CDH3
5 57775001 57825000 0.000626368 OR6C22
5 57775001 57825000 0.000626368 OR6C264
10 58525001 58575000 0.000626243 TMOD3
10 58525001 58575000 0.000626243 TMOD2
18 35675001 35725000 0.000626008 PRMT7
18 35675001 35725000 0.000626008 SLC7A6OS
18 35675001 35725000 0.000626008 SMPD3
5 55975001 56025000 0.000625949 MARS1
5 55975001 56025000 0.000625949 INHBC
5 55975001 56025000 0.000625949 GLI1
5 55975001 56025000 0.000625949 ARHGAP9
5 55975001 56025000 0.000625949 INHBE
3 52000001 52050000 0.000625353 HFM1
1 107125001 107175000 0.00062533 IFT80
18 34675001 34725000 0.000625142 CBFB
18 34675001 34725000 0.000625142 CES4A
11 29525001 29575000 0.000625099 STPG4
11 29525001 29575000 0.000625099 TTC7A
7 51275001 51325000 0.000624661 PURA
7 51275001 51325000 0.000624661 IGIP
18 34750001 34800000 0.000624189 PHAF1
18 34750001 34800000 0.000624189 TRADD
18 34750001 34800000 0.000624189 B3GNT9
18 34750001 34800000 0.000624189 FBXL8







18 34750001 34800000 0.000624189 CBFB
1 106925001 106975000 0.000623873 KPNA4
1 106925001 106975000 0.000623873 SCARNA7
11 61325001 61375000 0.000623279 EHBP1
17 56950001 57000000 0.000623069 TAOK3
18 35000001 35050000 0.000621222 ZDHHC1
18 35000001 35050000 0.000621222 HSD11B2
18 35000001 35050000 0.000621222 TPPP3
18 35000001 35050000 0.000621222 ATP6V0D1
3 95325001 95375000 0.000620724 FAF1
3 95325001 95375000 0.000620724 CDKN2C
10 59350001 59400000 0.000620191 TNFAIP8L3
10 59350001 59400000 0.000620191 AP4E1
16 39500001 39550000 0.000619474 DNM3
19 27075001 27125000 0.000618815 NLGN2
19 27075001 27125000 0.000618815 CHRNB1
19 27075001 27125000 0.000618815 PLSCR3
19 27075001 27125000 0.000618815 TMEM102
19 27075001 27125000 0.000618815 SPEM2
19 27075001 27125000 0.000618815 SPEM1
19 27075001 27125000 0.000618815 TMEM256
3 109875001 109925000 0.000618415 AGO1
13 72225001 72275000 0.000617624 MYBL2
11 97350001 97400000 0.000617496 LMX1B
7 43550001 43600000 0.000617329 ARHGAP45
7 43550001 43600000 0.000617329 ABCA7
7 43550001 43600000 0.000617329 SBNO2
7 43550001 43600000 0.000617329 POLR2E
7 43550001 43600000 0.000617329 GPX4
9 60400001 60450000 0.000616663 MDN1
9 60400001 60450000 0.000616663 CASP8AP2
7 49725001 49775000 0.000616512 KDM3B
7 49725001 49775000 0.000616512 FAM53C
7 49725001 49775000 0.000616512 CDC25C
7 49725001 49775000 0.000616512 SLBP2
10 58450001 58500000 0.000616367 TMOD3
10 58375001 58425000 0.000615945 LEO1
8 38525001 38575000 0.000614318 IL33
10 18825001 18875000 0.000614196 MYO9A
10 59300001 59350000 0.000613938 TNFAIP8L3
16 39800001 39850000 0.000613321 DNM3
10 85975001 86025000 0.000611488 AREL1
10 85975001 86025000 0.000611488 FCF1
10 85975001 86025000 0.000611488 YLPM1
26 23475001 23525000 0.000610889 AS3MT
1 71700001 71750000 0.000609834 DLG1
1 71700001 71750000 0.000609834 U6
16 39400001 39450000 0.000609609 DNM3
24 43075001 43125000 0.000609538 PTPN2
24 43075001 43125000 0.000609538 PSMG2
10 59150001 59200000 0.000609073 CYP19A1
18 35575001 35625000 0.000608908 NFATC3







18 35575001 35625000 0.000608908 ESRP2
18 35575001 35625000 0.000608908 PLA2G15
18 35575001 35625000 0.000608908 U6
13 57675001 57725000 0.000608656 STX16
13 57675001 57725000 0.000608656 NPEPL1
3 50225001 50275000 0.00060861 CCDC18
4 68900001 68950000 0.000608455 HOXA3
4 68900001 68950000 0.000608455 HOXA1
4 68900001 68950000 0.000608455 HOXA4
4 68900001 68950000 0.000608455 HOXA2
4 68900001 68950000 0.000608455 HOXA5
9 39000001 39050000 0.000608205 REV3L
17 58850001 58900000 0.000607913 MED13L
9 39550001 39600000 0.000607822 CDK19
26 50425001 50475000 0.000607662 OR12J2
3 50200001 50250000 0.000606707 CCDC18
16 60550001 60600000 0.000605796 ABL2
18 35625001 35675000 0.000605144 SLC7A6
18 35625001 35675000 0.000605144 PLA2G15
18 35625001 35675000 0.000605144 SLC7A6OS
11 97400001 97450000 0.000604499 LMX1B
9 38900001 38950000 0.00060428 REV3L
3 100975001 101025000 0.000603239 ZSWIM5
3 100975001 101025000 0.000603239 UROD
18 35450001 35500000 0.000602253 DUS2
18 35450001 35500000 0.000602253 DPEP2
18 35450001 35500000 0.000602253 DPEP3
18 35450001 35500000 0.000602253 DDX28
1 64825001 64875000 0.000602209 GSK3B
10 86225001 86275000 0.000601088 EIF2B2
8 61275001 61325000 0.000601046 ZCCHC7
1 71675001 71725000 0.000600681 DLG1
18 35100001 35150000 0.000598983 RIPOR1
18 35100001 35150000 0.000598983 CTCF
10 58775001 58825000 0.000597997 DMXL2
10 33850001 33900000 0.000597383 SPRED1
10 33850001 33900000 0.000597383 SNORA70
18 35650001 35700000 0.000596451 SLC7A6
18 35650001 35700000 0.000596451 PRMT7
18 35650001 35700000 0.000596451 SLC7A6OS
17 58825001 58875000 0.00059637 MED13L
18 35125001 35175000 0.000596126 CTCF
18 35125001 35175000 0.000596126 RIPOR1
9 39450001 39500000 0.00059569 AMD1
9 39450001 39500000 0.00059569 CDK19
25 7675001 7725000 0.000595529 CARHSP1
25 7675001 7725000 0.000595529 PMM2
25 7675001 7725000 0.000595529 USP7
24 48625001 48675000 0.000595358 SMAD7
10 58675001 58725000 0.000595014 SCG3
10 86325001 86375000 0.000594464 NEK9
10 86325001 86375000 0.000594464 ZC2HC1C







10 86325001 86375000 0.000594464 TMED10
19 43225001 43275000 0.000594256 U2
19 43225001 43275000 0.000594256 U2
19 43225001 43275000 0.000594256 U2
19 43225001 43275000 0.000594256 U2
19 43225001 43275000 0.000594256 U2
19 43225001 43275000 0.000594256 U2
19 43225001 43275000 0.000594256 U2
11 18925001 18975000 0.000593893 CRIM1
3 103900001 103950000 0.00059377 FOXJ3
1 107075001 107125000 0.00059352 IFT80
1 107075001 107125000 0.00059352 SMC4
9 33500001 33550000 0.000592414 VGLL2
4 94325001 94375000 0.000590641 COPG2
3 109850001 109900000 0.000588862 AGO3
3 109850001 109900000 0.000588862 AGO1
16 12100001 12150000 0.000588698 CDC73
16 12100001 12150000 0.000588698 GLRX2
9 87150001 87200000 0.00058838 ULBP17
1 70000001 70050000 0.000587169 OSBPL11
18 45500001 45550000 0.000585333 ZNF181
18 45500001 45550000 0.000585333 ZNF599
18 35950001 36000000 0.000585249 CDH3
13 49125001 49175000 0.00058408 BMP2
17 56975001 57025000 0.000582266 TAOK3
16 39825001 39875000 0.000581651 DNM3
5 59000001 59050000 0.000581205 OR6C266
5 59000001 59050000 0.000581205 OR6C74
9 38950001 39000000 0.000580745 REV3L
24 48825001 48875000 0.00058066 DYM
10 59325001 59375000 0.000579726 TNFAIP8L3
1 110925001 110975000 0.000579686 TIPARP
1 126300001 126350000 0.000577216 PLS1
1 126300001 126350000 0.000577216 TRPC1
2 90900001 90950000 0.000576818 BMPR2
12 35825001 35875000 0.000576582 IL17D
12 35825001 35875000 0.000576582 IFT88
7 51675001 51725000 0.000576007 EIF4EBP3
7 51675001 51725000 0.000576007 SRA1
9 39475001 39525000 0.000575034 CDK19
9 39475001 39525000 0.000575034 AMD1
1 71600001 71650000 0.0005744 DLG1
11 94300001 94350000 0.000573784 STRBP
18 35425001 35475000 0.00057361 SLC12A4
18 35425001 35475000 0.00057361 DPEP2
18 35425001 35475000 0.00057361 DPEP3
18 35425001 35475000 0.00057361 LCAT
25 7700001 7750000 0.000573051 USP7
8 61250001 61300000 0.000571716 ZCCHC7
1 71525001 71575000 0.00057159 DLG1
10 59450001 59500000 0.000571419 AP4E1
28 13800001 13850000 0.00057096 HNRNPF







18 35475001 35525000 0.000570638 DUS2
18 35475001 35525000 0.000570638 NFATC3
18 35475001 35525000 0.000570638 DDX28
5 34400001 34450000 0.000569157 ARID2
3 21425001 21475000 0.000568337 RBM8A
3 21425001 21475000 0.000568337 ITGA10
3 21425001 21475000 0.000568337 PEX11B
3 21425001 21475000 0.000568337 GNRHR2
10 59075001 59125000 0.000567616 CYP19A1
9 38925001 38975000 0.000567008 REV3L
18 35175001 35225000 0.000566334 CTCF
18 35175001 35225000 0.000566334 CARMIL2
18 35175001 35225000 0.000566334 ACD
18 35175001 35225000 0.000566334 ENKD1
18 35175001 35225000 0.000566334 PARD6A
18 35175001 35225000 0.000566334 C18H16orf86
18 35175001 35225000 0.000566334 GFOD2
10 25725001 25775000 0.000565269 CHD8
10 25725001 25775000 0.000565269 SUPT16H
10 25725001 25775000 0.000565269 SNORD8
10 25725001 25775000 0.000565269 SNORD9
2 90775001 90825000 0.000564505 NOP58
2 90775001 90825000 0.000564505 SNORD70
2 90775001 90825000 0.000564505 SNORD70B
2 90775001 90825000 0.000564505 SNORD11B
19 31250001 31300000 0.000563714 ARHGAP44
9 96200001 96250000 0.000563694 IGF2R
18 34875001 34925000 0.000563497 SLC9A5
18 34875001 34925000 0.000563497 KCTD19
18 34875001 34925000 0.000563497 PLEKHG4
18 21000001 21050000 0.000562352 TOX3
24 48850001 48900000 0.000559775 DYM
3 21450001 21500000 0.000559649 ITGA10
3 21450001 21500000 0.000559649 ANKRD35
3 21450001 21500000 0.000559649 PEX11B
3 21450001 21500000 0.000559649 GNRHR2
16 39850001 39900000 0.000558755 DNM3
16 39775001 39825000 0.000558694 DNM3
10 59700001 59750000 0.000555775 TRPM7
11 97375001 97425000 0.000554827 LMX1B
18 21675001 21725000 0.000554378 CHD9
10 58325001 58375000 0.000554274 MAPK6
1 136875001 136925000 0.000553512 UBA5
1 136875001 136925000 0.000553512 ACAD11
26 14975001 15025000 0.000553347 FRA10AC1
1 71625001 71675000 0.000547212 DLG1
9 41525001 41575000 0.000546554 FOXO3
17 13175001 13225000 0.000546499 ANAPC10
17 13175001 13225000 0.000546499 ABCE1
17 13175001 13225000 0.000546499 U6
18 21625001 21675000 0.000545714 CHD9
5 30750001 30800000 0.000544157 KMT2D







5 30750001 30800000 0.000544157 RHEBL1
5 30750001 30800000 0.000544157 PRKAG1
18 21700001 21750000 0.000543848 CHD9
5 46475001 46525000 0.000542499 CAND1
3 9050001 9100000 0.000542392 CD84
18 35400001 35450000 0.00054143 SLC12A4
18 35400001 35450000 0.00054143 PSKH1
18 35400001 35450000 0.00054143 PSMB10
18 35400001 35450000 0.00054143 LCAT
18 44675001 44725000 0.000538952 GARRE1
10 86050001 86100000 0.000538756 YLPM1
12 36175001 36225000 0.000537593 ZMYM2
3 32125001 32175000 0.00053753 CHI3L2
10 86275001 86325000 0.000535058 MLH3
10 86275001 86325000 0.000535058 ACYP1
10 86275001 86325000 0.000535058 ZC2HC1C
18 34900001 34950000 0.000534998 KCTD19
18 34900001 34950000 0.000534998 LRRC36
18 34900001 34950000 0.000534998 PLEKHG4
26 15200001 15250000 0.000534741 LGI1
12 36100001 36150000 0.000534094 ZMYM2
12 36100001 36150000 0.000534094 GJA3
1 111250001 111300000 0.000533763 KCNAB1
1 71650001 71700000 0.000532309 DLG1
3 32150001 32200000 0.000531782 CHI3L2
12 35875001 35925000 0.000531719 IFT88
1 71550001 71600000 0.000531292 DLG1
17 29425001 29475000 0.000531145 PGRMC2
18 35800001 35850000 0.000531145 SMPD3
12 35850001 35900000 0.000530514 IFT88
16 36750001 36800000 0.00052922 ATP1B1
16 36750001 36800000 0.00052922 NME7
16 36750001 36800000 0.00052922 SNORA66
12 36150001 36200000 0.000528653 ZMYM2
5 26000001 26050000 0.000528596 HOXC6
5 26000001 26050000 0.000528596 HOXC10
5 26000001 26050000 0.000528596 HOXC8
5 26000001 26050000 0.000528596 HOXC9
5 26000001 26050000 0.000528596 HOXC5
5 26000001 26050000 0.000528596 MIR196A2
8 50850001 50900000 0.00052859 TRPM6
10 86250001 86300000 0.000527238 MLH3
10 86250001 86300000 0.000527238 EIF2B2
4 114225001 114275000 0.00052522 PRKAG2
3 9400001 9450000 0.000523488 DCAF8
3 9400001 9450000 0.000523488 PEX19
18 21975001 22025000 0.000523153 RPGRIP1L
23 16550001 16600000 0.000522861 CNPY3
23 16550001 16600000 0.000522861 GNMT
23 16550001 16600000 0.000522861 PTCRA
10 60000001 60050000 0.000521735 SLC27A2
10 60000001 60050000 0.000521735 HDC







5 25975001 26025000 0.000521518 HOXC6
5 25975001 26025000 0.000521518 HOXC8
5 25975001 26025000 0.000521518 HOXC4
5 25975001 26025000 0.000521518 HOXC5
18 44775001 44825000 0.000521105 GPI
18 44775001 44825000 0.000521105 PDCD2L
18 44775001 44825000 0.000521105 GARRE1
18 34850001 34900000 0.000520862 SLC9A5
18 34850001 34900000 0.000520862 FHOD1
18 34850001 34900000 0.000520862 TMEM208
18 35350001 35400000 0.000520792 NUTF2
18 35350001 35400000 0.000520792 PSKH1
18 35350001 35400000 0.000520792 EDC4
18 35350001 35400000 0.000520792 THAP11
18 35350001 35400000 0.000520792 NRN1L
10 25750001 25800000 0.000520571 SUPT16H
10 25750001 25800000 0.000520571 CHD8
10 25750001 25800000 0.000520571 SNORD8
10 25750001 25800000 0.000520571 SNORD9
18 21650001 21700000 0.000518695 CHD9
3 8875001 8925000 0.000518592 CD48
2 90850001 90900000 0.000517638 BMPR2
9 74250001 74300000 0.000517125 BCLAF1
9 74250001 74300000 0.000517125 MTFR2
16 39750001 39800000 0.000515988 DNM3
1 82600001 82650000 0.000515441 EPHB3
1 71575001 71625000 0.000514672 DLG1
18 34775001 34825000 0.000514197 PHAF1
18 34775001 34825000 0.000514197 KIAA0895L
18 34775001 34825000 0.000514197 TRADD
18 34775001 34825000 0.000514197 HSF4
18 34775001 34825000 0.000514197 EXOC3L1
18 34775001 34825000 0.000514197 NOL3
18 34775001 34825000 0.000514197 FBXL8
18 34775001 34825000 0.000514197 B3GNT9
22 23750001 23800000 0.000512875 CNTN4
16 12125001 12175000 0.00050992 GLRX2
16 12125001 12175000 0.00050992 RO60
4 94300001 94350000 0.000508359 COPG2
1 158050001 158100000 0.000507636 ZSCAN23
1 158050001 158100000 0.000507636 OR2B28
2 90800001 90850000 0.000507275 NOP58
2 90800001 90850000 0.000507275 SNORD11B
3 8700001 8750000 0.000506624 CD244
10 86300001 86350000 0.000503936 NEK9
10 86300001 86350000 0.000503936 ZC2HC1C
10 86300001 86350000 0.000503936 ACYP1
10 86300001 86350000 0.000503936 MLH3
16 60400001 60450000 0.000502566 TOR3A
16 60400001 60450000 0.000502566 FAM20B
18 21575001 21625000 0.000502332 CHD9
3 9325001 9375000 0.000501758 NCSTN







3 9325001 9375000 0.000501758 COPA
18 21725001 21775000 0.000500465 CHD9
11 99325001 99375000 0.000500441 KYAT1
10 86000001 86050000 0.00050028 YLPM1
24 48875001 48925000 0.000500238 DYM
2 121325001 121375000 0.000499072 U6
10 59100001 59150000 0.000496712 CYP19A1
2 91450001 91500000 0.000492304 NBEAL1
2 91450001 91500000 0.000492304 CYP20A1
22 10875001 10925000 0.000490192 ITGA9
22 10875001 10925000 0.000490192 GOLGA4
2 90825001 90875000 0.000489305 BMPR2
16 60350001 60400000 0.000488335 FAM20B
18 34975001 35025000 0.000488147 LRRC36
18 34975001 35025000 0.000488147 ZDHHC1
18 34975001 35025000 0.000488147 TPPP3
23 575001 625000 0.000484892 KHDRBS2
7 16625001 16675000 0.000481765 EVI5L
7 16625001 16675000 0.000481765 MAP2K7
7 16625001 16675000 0.000481765 LRRC8E
7 16625001 16675000 0.000481765 PRR36
7 16625001 16675000 0.000481765 SNAPC2
9 39500001 39550000 0.000481713 CDK19
18 45475001 45525000 0.000479689 ZNF181
18 45475001 45525000 0.000479689 ZNF599
29 8500001 8550000 0.000479029 TMEM135
19 48750001 48800000 0.000478776 SMURF2
9 39175001 39225000 0.000478206 SLC16A10
6 72150001 72200000 0.00047806 RESTB
15 49075001 49125000 0.000477463 OR52S22
6 72175001 72225000 0.000476641 RESTB
6 72175001 72225000 0.000476641 NOA1A
1 110900001 110950000 0.000476449 TIPARP
15 47225001 47275000 0.000475619 OR52N2H
15 47225001 47275000 0.000475619 OR52E18
9 39150001 39200000 0.000475012 SLC16A10
26 51975001 52025000 0.000474696 PWWP2B
18 44750001 44800000 0.000473942 GARRE1
18 44750001 44800000 0.000473942 GPI
13 69700001 69750000 0.000472835 TOP1
13 69700001 69750000 0.000472835 U6
20 38100001 38150000 0.000472052 LMBRD2
23 16575001 16625000 0.000470214 PEX6
23 16575001 16625000 0.000470214 GNMT
20 38050001 38100000 0.000469854 SKP2
10 37775001 37825000 0.000469115 ZNF106
12 36125001 36175000 0.000468844 ZMYM2
25 7750001 7800000 0.000466393 USP7
2 119400001 119450000 0.000460195 PDE6D
2 119400001 119450000 0.000460195 PTMA
9 39225001 39275000 0.00045884 SLC16A10
24 48800001 48850000 0.000457526 DYM







2 90875001 90925000 0.000455672 BMPR2
18 34800001 34850000 0.000454788 KIAA0895L
18 34800001 34850000 0.000454788 E2F4
18 34800001 34850000 0.000454788 EXOC3L1
18 34800001 34850000 0.000454788 HSF4
18 34800001 34850000 0.000454788 ELMO3
18 34800001 34850000 0.000454788 NOL3
18 34800001 34850000 0.000454788 FBXL8
24 48450001 48500000 0.000454593 CTIF
24 48450001 48500000 0.000454593 U6
2 91400001 91450000 0.000453214 NBEAL1
5 34475001 34525000 0.0004529 ARID2
3 32175001 32225000 0.000452649 DENND2D
3 32175001 32225000 0.000452649 CHI3L2
18 34825001 34875000 0.00045196 FHOD1
18 34825001 34875000 0.00045196 E2F4
18 34825001 34875000 0.00045196 ELMO3
18 34825001 34875000 0.00045196 TMEM208
18 34825001 34875000 0.00045196 EXOC3L1
2 91375001 91425000 0.000451438 NBEAL1
3 119325001 119375000 0.000449058 OR9S44P
3 119325001 119375000 0.000449058 OR9S36B
19 36875001 36925000 0.000449008 FAM117A
19 36875001 36925000 0.000449008 SLC35B1
19 36875001 36925000 0.000449008 SNORA70
10 58500001 58550000 0.000448187 TMOD3
10 37125001 37175000 0.000447531 MGA
10 37125001 37175000 0.000447531 MAPKBP1
18 21600001 21650000 0.000446747 CHD9
10 37750001 37800000 0.000446704 ZNF106
10 37750001 37800000 0.000446704 CAPN3
1 82575001 82625000 0.00044586 EPHB3
10 59950001 60000000 0.000443743 GABPB1
10 59950001 60000000 0.000443743 HDC
19 36725001 36775000 0.000442877 U6
25 7725001 7775000 0.000436497 USP7
18 35325001 35375000 0.000435847 NUTF2
18 35325001 35375000 0.000435847 TSNAXIP1
18 35325001 35375000 0.000435847 CENPT
18 35325001 35375000 0.000435847 EDC4
18 35325001 35375000 0.000435847 THAP11
18 35325001 35375000 0.000435847 RANBP10
3 9275001 9325000 0.000435161 VANGL2
3 9275001 9325000 0.000435161 NCSTN
9 39525001 39575000 0.0004348 CDK19
5 34425001 34475000 0.000433954 ARID2
9 39200001 39250000 0.000433469 SLC16A10
18 34925001 34975000 0.000433386 LRRC36
18 34925001 34975000 0.000433386 KCTD19
3 9250001 9300000 0.000431081 VANGL2
9 40050001 40100000 0.000431019 WASF1
11 99300001 99350000 0.000430122 KYAT1







11 99300001 99350000 0.000430122 SPOUT1
11 99300001 99350000 0.000430122 ENDOG
10 58475001 58525000 0.000429961 TMOD3
17 13200001 13250000 0.000428691 ANAPC10
18 34950001 35000000 0.000424591 LRRC36
18 34950001 35000000 0.000424591 TPPP3
1 111225001 111275000 0.000423913 KCNAB1
9 40025001 40075000 0.000423724 WASF1
9 40025001 40075000 0.000423724 CDC40
20 38075001 38125000 0.000423256 LMBRD2
20 38075001 38125000 0.000423256 SKP2
2 91425001 91475000 0.000420233 NBEAL1
13 69675001 69725000 0.000418987 TOP1
13 69675001 69725000 0.000418987 U6
10 59975001 60025000 0.000416576 HDC
10 59975001 60025000 0.000416576 SLC27A2
19 27525001 27575000 0.000414216 KDM6B
19 27525001 27575000 0.000414216 CHD3
19 27525001 27575000 0.000414216 CYB5D1
19 27525001 27575000 0.000414216 NAA38
19 27525001 27575000 0.000414216 TMEM88
3 9450001 9500000 0.000413408 DCAF8
3 9450001 9500000 0.000413408 ATP1A4
3 9450001 9500000 0.000413408 PEA15
3 9450001 9500000 0.000413408 CASQ1
9 40075001 40125000 0.000412689 WASF1
27 6950001 7000000 0.0004102 DEFB
9 40000001 40050000 0.000408648 CDC40
9 40000001 40050000 0.000408648 WASF1
27 6925001 6975000 0.000408447 DEFB
5 46500001 46550000 0.000404658 CAND1
13 69750001 69800000 0.000403998 TOP1
13 69750001 69800000 0.000403998 PLCG1
13 69750001 69800000 0.000403998 U6
13 69750001 69800000 0.000403998 U6
21 59000001 59050000 0.000402559 SERPINA6
3 101000001 101050000 0.000400574 UROD
3 101000001 101050000 0.000400574 ZSWIM5
3 101000001 101050000 0.000400574 HECTD3
9 104100001 104150000 0.000399603 TBP
9 104100001 104150000 0.000399603 PDCD2
1 111200001 111250000 0.000398775 KCNAB1
3 8850001 8900000 0.000397763 SLAMF7
16 60375001 60425000 0.000396875 FAM20B
16 60375001 60425000 0.000396875 TOR3A
3 9300001 9350000 0.000396366 NCSTN
18 44725001 44775000 0.000395122 GARRE1
5 34450001 34500000 0.000386809 ARID2
3 9425001 9475000 0.000374591 DCAF8
3 9425001 9475000 0.000374591 PEA15
3 9425001 9475000 0.000374591 CASQ1
3 8900001 8950000 0.00037228 CD48







10 18725001 18775000 0.000371714 MYO9A
16 38275001 38325000 0.000367781 PRRX1
9 39250001 39300000 0.000365838 SLC16A10
7 150001 200000 0.000364547 U6
10 10025001 10075000 0.000364209 DMGDH
13 69725001 69775000 0.00036408 TOP1
13 69725001 69775000 0.00036408 U6
19 36850001 36900000 0.000358141 FAM117A
3 8750001 8800000 0.000356028 LY 9
3 8750001 8800000 0.000356028 CD244
1 157950001 158000000 0.000353215 GPX5
19 48800001 48850000 0.000350787 SMURF2
22 10750001 10800000 0.000348056 GOLGA4
22 10750001 10800000 0.000348056 DCLK3
28 2400001 2450000 0.000344189 PGBD5
11 82975001 83025000 0.000341229 NBAS
11 82975001 83025000 0.000341229 PGGHG
17 13225001 13275000 0.000341017 ANAPC10
9 39375001 39425000 0.00034093 AMD1
15 79100001 79150000 0.000339414 OR8K67
15 79100001 79150000 0.000339414 OR8J12
15 79100001 79150000 0.000339414 OR8J2E
3 8775001 8825000 0.000336831 LY 9
11 95125001 95175000 0.000333892 LHX2
10 58700001 58750000 0.000333638 DMXL2
21 58975001 59025000 0.000331405 SERPINA6
10 86025001 86075000 0.000330109 YLPM1
26 38250001 38300000 0.000328437 RAB11FIP2
7 125001 175000 0.000328373 U6
19 36675001 36725000 0.000324019 DLX4
28 325001 375000 0.00032296 OR5AS1
8 111975001 112025000 0.000321693 MYT1L
3 8725001 8775000 0.00032053 CD244
3 8725001 8775000 0.00032053 LY 9
1 77525001 77575000 0.000316682 TP63
3 32200001 32250000 0.000312201 CEPT1
3 32200001 32250000 0.000312201 DENND2D
18 44700001 44750000 0.000311036 GARRE1
3 8825001 8875000 0.000306512 SLAMF7
21 58950001 59000000 0.000305528 SERPINA6
11 95100001 95150000 0.000301779 LHX2
9 39425001 39475000 0.000295816 AMD1
9 39400001 39450000 0.000289832 AMD1
23 600001 650000 0.000283934 KHDRBS2
26 38275001 38325000 0.00028203 RAB11FIP2
3 8800001 8850000 0.000281312 SLAMF7
1 158025001 158075000 0.000280042 OR2B28
8 50825001 50875000 0.000278393 TRPM6
17 13250001 13300000 0.000277528 ANAPC10
7 110250001 110300000 0.000269982 CAMK4
3 8575001 8625000 0.00026979 ITLN2
10 10000001 10050000 0.00026047 DMGDH







10 10000001 10050000 0.00026047 ARSB
10 18950001 19000000 0.000257888 MYO9A
3 32225001 32275000 0.000253615 CEPT1
3 32225001 32275000 0.000253615 DRAM2
15 79425001 79475000 0.000250889 OR5T2
20 51200001 51250000 0.000248628 CDH12
10 18750001 18800000 0.000241565 MYO9A
22 10850001 10900000 0.000240761 GOLGA4
19 36700001 36750000 0.000237273 U6
26 38300001 38350000 0.000230021 RAB11FIP2
1 157975001 158025000 0.000225202 GPX5
15 82475001 82525000 0.000224609 OR5AN19P
15 82475001 82525000 0.000224609 OR5AN2
5 58850001 58900000 0.000216871 OR6C1N
5 58850001 58900000 0.000216871 OR6C5
9 39350001 39400000 0.000216723 RPF2
19 43250001 43300000 0.000213998 U2
19 43250001 43300000 0.000213998 U2
19 43250001 43300000 0.000213998 U2
19 43250001 43300000 0.000213998 U2
19 43250001 43300000 0.000213998 U2
19 43250001 43300000 0.000213998 U2
3 9000001 9050000 0.000200594 SLAMF1
9 39275001 39325000 0.000193067 SLC16A10
9 39275001 39325000 0.000193067 U6
5 58025001 58075000 0.000186745 OR6C202
8 4450001 4500000 0.00018664 GALNTL6
3 8925001 8975000 0.000182792 CD48
3 8925001 8975000 0.000182792 SLAMF1
3 8925001 8975000 0.000182792 U6
12 86925001 86975000 0.000180658 RASA3
29 50975001 51025000 0.000178734 IFITM3
14 82350001 82400000 0.000175497 SLC2A5
14 82325001 82375000 0.000175497 SLC2A5
15 79400001 79450000 0.000173721 OR8K66
10 18900001 18950000 0.000164588 MYO9A
14 50001 100000 0.000160423 OR5D70P
14 50001 100000 0.000160423 U6
3 8950001 9000000 0.000154123 SLAMF1
3 8950001 9000000 0.000154123 U6
7 42900001 42950000 0.000150444 OR2AZ3B
7 42900001 42950000 0.000150444 OR2AZ1
15 79450001 79500000 0.000149113 OR8K63
15 79450001 79500000 0.000149113 OR9G4
15 79450001 79500000 0.000149113 OR5T2
9 87125001 87175000 0.000148409 ULBP17
6 75001 125000 0.00014592 APELA
9 39300001 39350000 0.000141099 RPF2
9 39300001 39350000 0.000141099 U6
15 79475001 79525000 0.000139471 OR8K63
15 79475001 79525000 0.000139471 OR9G4
3 8975001 9025000 0.000130699 SLAMF1







10 18925001 18975000 0.000122516 MYO9A
9 39325001 39375000 0.000106998 RPF2
15 79500001 79550000 0.000106131 OR8K63
1 158175001 158225000 0.0000963 TXLNA
22 10825001 10875000 0.0000934 GOLGA4
22 10775001 10825000 0.0000925 GOLGA4
22 10800001 10850000 0.0000886 GOLGA4
15 79375001 79425000 0.0000803 OR8K65P
15 79375001 79425000 0.0000803 OR8K66
10 18850001 18900000 0.0000802 MYO9A
5 59075001 59125000 0.0000771 OR6C7F
5 59100001 59150000 0.0000771 OR6C7F
5 59075001 59125000 0.0000771 OR6C33
15 79350001 79400000 0.0000722 OR8K62
15 79350001 79400000 0.0000722 OR8K65P
10 93775001 93825000 0.0000708 WDR36
17 69650001 69700000 0.0000509 OSBP2
15 79325001 79375000 0.0000502 OR8K62
15 79325001 79375000 0.0000502 OR5AL8
10 18875001 18925000 0.0000469 MYO9A
10 93800001 93850000 0.0000441 WDR36
23 25600001 25650000 0.0000428 BOLA-DQB
23 25600001 25650000 0.0000428 BOLA-DQA5
15 82425001 82475000 0.0000283 OR5AN1L
6 25001 75000 0.0000266 U6
14 25001 75000 0.0000259 OR5D70P
14 25001 75000 0.0000259 U6
28 16525001 16575000 0.0000225 CDK1
5 58650001 58700000 0.0000211 OR6C7G
5 58675001 58725000 0.0000211 OR6C7G
29 20250001 20300000 0.0000203 LUZP2
15 79300001 79350000 0.0000197 OR5AL8
19 48775001 48825000 0.0000188 SMURF2
15 79250001 79300000 0.00000812 OR8J3F
15 79250001 79300000 0.00000812 OR8J16
15 79250001 79300000 0.00000812 OR8J19
15 82450001 82500000 0.00000719 OR5AN19P
5 59150001 59200000 0.00000533 OR6C69H
5 59150001 59200000 0.00000533 OR6C74D







Supplementary Table S6. A summary of genes from Fst in LUX.
Chromosome Starting position Ending position F st Gene


28 25350001 25400000 0.660119 U6
1 8925001 8975000 0.622037 H4C3
29 49025001 49075000 0.621121 KCNQ1
16 41150001 41200000 0.608319 DHRS3
16 41175001 41225000 0.608115 VPS13D
16 41175001 41225000 0.608115 SNORA59A
29 48825001 48875000 0.605938 KCNQ1
16 40800001 40850000 0.605393 TNFSF4
16 41200001 41250000 0.600382 VPS13D
16 41200001 41250000 0.600382 SNORA59A
16 40775001 40825000 0.597396 TNFSF4
16 65025001 65075000 0.597019 COLGALT2
19 50925001 50975000 0.596358 NOTUM
19 50925001 50975000 0.596358 MAFG
19 50925001 50975000 0.596358 PYCR1
19 50925001 50975000 0.596358 MYADML2
19 50950001 51000000 0.594159 PCYT2
19 50950001 51000000 0.594159 SIRT7
19 50950001 51000000 0.594159 MAFG
19 50950001 51000000 0.594159 ANAPC11
19 50950001 51000000 0.594159 PYCR1
19 50950001 51000000 0.594159 MYADML2
19 50950001 51000000 0.594159 NPB
19 50950001 51000000 0.594159 ALYREF
1 2150001 2200000 0.592622 IFNAR1
8 89725001 89775000 0.592401 SPIN1
19 50975001 51025000 0.59128 PCYT2
19 50975001 51025000 0.59128 SIRT7
19 50975001 51025000 0.59128 ANAPC11
19 50975001 51025000 0.59128 ALYREF
19 50975001 51025000 0.59128 ARHGDIA
19 50975001 51025000 0.59128 NPB
29 49000001 49050000 0.587503 KCNQ1
22 51025001 51075000 0.58735 SLC25A20
22 51025001 51075000 0.58735 ARIH2
22 50050001 50100000 0.581334 IFRD2
22 50050001 50100000 0.581334 SEMA3B
22 50050001 50100000 0.581334 LSMEM2
22 50050001 50100000 0.581334 GNAI2
16 41425001 41475000 0.580941 VPS13D
16 41400001 41450000 0.578198 VPS13D
16 41375001 41425000 0.576027 VPS13D
29 48850001 48900000 0.575118 KCNQ1
1 8900001 8950000 0.574349 H4C3
16 41275001 41325000 0.573166 VPS13D
22 50950001 51000000 0.572441 P4HTM
22 50950001 51000000 0.572441 QRICH1
22 50950001 51000000 0.572441 WDR6
22 50950001 51000000 0.572441 IMPDH2
22 50950001 51000000 0.572441 DALRD3







22 50950001 51000000 0.572441 NDUFAF3
22 50950001 51000000 0.572441 MIR191
19 51000001 51050000 0.570748 P4HB
19 51000001 51050000 0.570748 ALYREF
19 51000001 51050000 0.570748 ARHGDIA
19 51000001 51050000 0.570748 PPP1R27
19 51000001 51050000 0.570748 ANAPC11
22 50975001 51025000 0.570264 ARIH2
22 50975001 51025000 0.570264 P4HTM
22 50975001 51025000 0.570264 WDR6
22 50975001 51025000 0.570264 DALRD3
16 40825001 40875000 0.569441 TNFSF4
22 51050001 51100000 0.568363 SLC25A20
22 51050001 51100000 0.568363 PRKAR2A
3 8975001 9025000 0.567579 SLAMF1
29 49050001 49100000 0.566729 KCNQ1
22 47925001 47975000 0.566645 SFMBT1
22 50075001 50125000 0.566316 GNAI2
22 50075001 50125000 0.566316 SEMA3B
8 61250001 61300000 0.566306 ZCCHC7
8 89700001 89750000 0.566019 SPIN1
16 41350001 41400000 0.565634 VPS13D
16 41250001 41300000 0.565425 VPS13D
1 1975001 2025000 0.565336 GART
1 1975001 2025000 0.565336 SON
16 41225001 41275000 0.564163 VPS13D
19 29650001 29700000 0.56375 SCO1
19 29650001 29700000 0.56375 TMEM220
19 29650001 29700000 0.56375 ADPRM
28 12800001 12850000 0.56314 ZNF37A
19 50900001 50950000 0.558897 ASPSCR1
19 50900001 50950000 0.558897 NOTUM
22 51000001 51050000 0.557747 ARIH2
22 51000001 51050000 0.557747 SLC25A20
8 61225001 61275000 0.556879 ZCCHC7
19 29600001 29650000 0.556702 MYH3
19 29600001 29650000 0.556702 SCO1
1 1950001 2000000 0.556025 SON
1 1950001 2000000 0.556025 GART
1 1950001 2000000 0.556025 DONSON
22 47900001 47950000 0.554712 SFMBT1
29 48875001 48925000 0.553574 KCNQ1
22 47950001 48000000 0.553322 SFMBT1
22 47950001 48000000 0.553322 TMEM110
28 28500001 28550000 0.553209 MICU1
5 77925001 77975000 0.552635 RESF1
16 41325001 41375000 0.550865 VPS13D
16 41075001 41125000 0.549904 DHRS3
16 41075001 41125000 0.549904 AADACL4
29 48800001 48850000 0.547706 KCNQ1
28 28525001 28575000 0.547092 MICU1
1 2300001 2350000 0.545516 IFNAR2







1 2300001 2350000 0.545516 IL10RB
22 50925001 50975000 0.543835 QRICH1
22 50925001 50975000 0.543835 IMPDH2
22 50925001 50975000 0.543835 DALRD3
22 50925001 50975000 0.543835 NDUFAF3
22 50925001 50975000 0.543835 MIR191
8 78900001 78950000 0.543522 AGTPBP1
28 28475001 28525000 0.542924 MICU1
28 28450001 28500000 0.537284 MICU1
28 12825001 12875000 0.537215 ZNF37A
19 52675001 52725000 0.536926 CBX4
22 10775001 10825000 0.536746 GOLGA4
1 2000001 2050000 0.536734 GART
1 2000001 2050000 0.536734 TMEM50B
1 2000001 2050000 0.536734 DNAJC28
16 40625001 40675000 0.536124 TNFSF18
19 29625001 29675000 0.53602 SCO1
19 29625001 29675000 0.53602 ADPRM
10 30400001 30450000 0.535624 AQR
5 58600001 58650000 0.534981 OR6C7H
22 50200001 50250000 0.534343 RBM5
22 50200001 50250000 0.534343 RBM6
22 50200001 50250000 0.534343 U6
1 149350001 149400000 0.533777 TTC3
22 7325001 7375000 0.53314 GLB1
19 52700001 52750000 0.532445 CBX4
19 52700001 52750000 0.532445 CBX8
28 25375001 25425000 0.532185 U6
28 28550001 28600000 0.531518 MICU1
1 1900001 1950000 0.529224 CRYZL1
1 1900001 1950000 0.529224 ITSN1
1 1900001 1950000 0.529224 DONSON
28 28400001 28450000 0.528911 MICU1
2 38900001 38950000 0.52859 CYTIP
28 28425001 28475000 0.52745 MICU1
28 25900001 25950000 0.527142 FAM241B
28 25900001 25950000 0.527142 NEUROG3
22 50025001 50075000 0.525419 IFRD2
22 50025001 50075000 0.525419 HYAL3
22 50025001 50075000 0.525419 HYAL1
22 50025001 50075000 0.525419 LSMEM2
22 50025001 50075000 0.525419 HYAL2
22 50025001 50075000 0.525419 NAA80
1 1925001 1975000 0.52516 SON
1 1925001 1975000 0.52516 CRYZL1
1 1925001 1975000 0.52516 DONSON
14 37075001 37125000 0.524614 UBE2W
5 103850001 103900000 0.524443 NCAPD2
5 103850001 103900000 0.524443 IFFO1
5 103850001 103900000 0.524443 NOP2
5 103850001 103900000 0.524443 GAPDH
5 103850001 103900000 0.524443 SCARNA10







22 48175001 48225000 0.524206 PBRM1
22 48175001 48225000 0.524206 GNL3
22 45875001 45925000 0.523756 CACNA2D3
14 32525001 32575000 0.523123 C14H8orf34
16 41125001 41175000 0.522975 DHRS3
8 89675001 89725000 0.522508 SPIN1
2 18975001 19025000 0.52208 PDE11A
29 48650001 48700000 0.521542 NAP1L4
29 48650001 48700000 0.521542 SLC22A18
29 48650001 48700000 0.521542 PHLDA2
28 25250001 25300000 0.520217 KIFBP
16 41300001 41350000 0.520161 VPS13D
29 48900001 48950000 0.519382 KCNQ1
22 50300001 50350000 0.519016 RBM6
22 50300001 50350000 0.519016 MON1A
8 78925001 78975000 0.518967 AGTPBP1
22 47875001 47925000 0.518797 SFMBT1
3 9000001 9050000 0.518579 SLAMF1
22 50275001 50325000 0.517812 RBM6
16 65050001 65100000 0.517766 COLGALT2
7 90500001 90550000 0.517566 ADGRV1
1 149250001 149300000 0.517483 RIPPLY 3
1 149250001 149300000 0.517483 U6
8 61200001 61250000 0.517321 ZCCHC7
14 32550001 32600000 0.51724 C14H8orf34
3 98475001 98525000 0.516828 TRABD2B
20 20150001 20200000 0.5164 PDE4D
22 50100001 50150000 0.516141 GNAI2
22 50100001 50150000 0.516141 SLC38A3
8 89650001 89700000 0.515341 SPIN1
8 60975001 61025000 0.515312 PAX5
22 48200001 48250000 0.515186 PBRM1
22 48375001 48425000 0.515068 NISCH
16 41100001 41150000 0.514956 DHRS3
1 149400001 149450000 0.514784 TTC3
13 77950001 78000000 0.51424 SLC9A8
13 77950001 78000000 0.51424 SPATA2
28 28375001 28425000 0.513539 MICU1
28 28375001 28425000 0.513539 DNAJB12
22 50900001 50950000 0.512841 QRICH1
22 50900001 50950000 0.512841 USP19
22 50900001 50950000 0.512841 QARS1
25 34050001 34100000 0.512821 CCL24
29 48625001 48675000 0.512548 NAP1L4
19 29675001 29725000 0.512402 TMEM220
19 29675001 29725000 0.512402 ADPRM
19 51025001 51075000 0.511571 P4HB
19 51025001 51075000 0.511571 GCGR
19 51025001 51075000 0.511571 MCRIP1
19 51025001 51075000 0.511571 ARHGDIA
19 51025001 51075000 0.511571 PPP1R27
16 41025001 41075000 0.511489 AADACL4







29 48975001 49025000 0.511472 KCNQ1
23 15075001 15125000 0.511272 TREM2
23 15075001 15125000 0.511272 TREML2
23 15075001 15125000 0.511272 TREML1
24 57400001 57450000 0.511024 NEDD4L
8 61375001 61425000 0.509984 ZCCHC7
1 149375001 149425000 0.509578 TTC3
22 35125001 35175000 0.508854 SLC25A26
28 29275001 29325000 0.508819 CFAP70
28 29275001 29325000 0.508819 FAM149B1
28 29275001 29325000 0.508819 DNAJC9
28 29275001 29325000 0.508819 MRPS16
19 42550001 42600000 0.507621 ATP6V0A1
19 50875001 50925000 0.507352 ASPSCR1
19 50875001 50925000 0.507352 LRRC45
19 50875001 50925000 0.507352 RAC3
19 50875001 50925000 0.507352 CENPX
19 50875001 50925000 0.507352 DCXR
5 112375001 112425000 0.506995 RANGAP1
5 112375001 112425000 0.506995 CHADL
5 112375001 112425000 0.506995 L3MBTL2
5 112350001 112400000 0.506817 L3MBTL2
5 112350001 112400000 0.506817 CHADL
5 112350001 112400000 0.506817 RANGAP1
23 13550001 13600000 0.506316 KIF6
14 37100001 37150000 0.505955 UBE2W
8 89625001 89675000 0.505844 SPIN1
7 58900001 58950000 0.505619 JAKMIP2
20 20175001 20225000 0.505439 PDE4D
4 55825001 55875000 0.505288 IFRD1
4 55825001 55875000 0.505288 LSMEM1
5 112450001 112500000 0.505219 ZC3H7B
5 112450001 112500000 0.505219 TEF
29 48675001 48725000 0.50521 SLC22A18
29 48675001 48725000 0.50521 NAP1L4
29 48675001 48725000 0.50521 PHLDA2
22 50175001 50225000 0.504729 SEMA3F
22 50175001 50225000 0.504729 RBM5
22 10800001 10850000 0.504562 GOLGA4
1 149275001 149325000 0.504532 PIGP
1 149275001 149325000 0.504532 TTC3
1 149325001 149375000 0.504519 TTC3
28 26275001 26325000 0.504099 MACROH2A2
16 6425001 6475000 0.503602 KCNT2
21 2850001 2900000 0.503277 ATP10A
8 61000001 61050000 0.502843 PAX5
5 77950001 78000000 0.502836 RESF1
22 50450001 50500000 0.502521 IP6K1
22 50450001 50500000 0.502521 RNF123
22 50450001 50500000 0.502521 GMPPB
22 50450001 50500000 0.502521 AMIGO3
2 38375001 38425000 0.502503 U6







22 50125001 50175000 0.502491 SLC38A3
22 50125001 50175000 0.502491 SEMA3F
22 50125001 50175000 0.502491 GNAT1
8 86125001 86175000 0.502236 ROR2
19 27450001 27500000 0.501937 DNAH2
28 29250001 29300000 0.501631 FAM149B1
28 29250001 29300000 0.501631 DNAJC9
28 29250001 29300000 0.501631 MRPS16
28 29250001 29300000 0.501631 CFAP70
8 11550001 11600000 0.50119 DDX58
3 97950001 98000000 0.501185 SLC5A9
15 39850001 39900000 0.501158 TEAD1
28 29100001 29150000 0.501124 P4HA1
24 57425001 57475000 0.501071 NEDD4L
22 48975001 49025000 0.500429 IQCF2
22 48975001 49025000 0.500429 RRP9
22 48975001 49025000 0.500429 PARP3
22 48975001 49025000 0.500429 IQCF1
22 48975001 49025000 0.500429 GPR62
22 48975001 49025000 0.500429 IQCF5
22 48975001 49025000 0.500429 PCBP4
22 50000001 50050000 0.499428 HYAL2
22 50000001 50050000 0.499428 IFRD2
22 50000001 50050000 0.499428 RASSF1
22 50000001 50050000 0.499428 HYAL3
22 50000001 50050000 0.499428 ZMYND10
22 50000001 50050000 0.499428 HYAL1
22 50000001 50050000 0.499428 NPRL2
22 50000001 50050000 0.499428 NAA80
4 64625001 64675000 0.499328 PDE1C
16 45525001 45575000 0.49876 UTS2
8 11525001 11575000 0.498146 DDX58
8 11525001 11575000 0.498146 TOPORS
22 48225001 48275000 0.497643 PBRM1
22 46100001 46150000 0.49762 CACNA2D3
8 78875001 78925000 0.496933 AGTPBP1
8 89600001 89650000 0.496754 NXNL2
8 89600001 89650000 0.496754 SPIN1
1 2325001 2375000 0.496627 IFNAR2
16 43600001 43650000 0.496571 CTNNBIP1
16 43600001 43650000 0.496571 LZIC
16 43600001 43650000 0.496571 NMNAT1
28 25875001 25925000 0.496509 NEUROG3
26 25975001 26025000 0.495376 SORCS3
16 40650001 40700000 0.494966 TNFSF18
16 3425001 3475000 0.494965 NUCKS1
14 10375001 10425000 0.494911 ASAP1
29 48525001 48575000 0.494749 CARS1
29 48525001 48575000 0.494749 U6
8 61350001 61400000 0.49422 ZCCHC7
4 80600001 80650000 0.492841 SUGCT
24 57375001 57425000 0.49284 NEDD4L







5 112475001 112525000 0.492774 TEF
5 112475001 112525000 0.492774 ZC3H7B
22 35100001 35150000 0.492688 SLC25A26
19 27425001 27475000 0.49267 DNAH2
20 69300001 69350000 0.492197 IRX1
8 90700001 90750000 0.491042 PLPPR1
16 41050001 41100000 0.491024 AADACL4
1 2025001 2075000 0.490419 TMEM50B
1 2025001 2075000 0.490419 DNAJC28
23 13525001 13575000 0.489972 KIF6
18 43325001 43375000 0.489851 CEP89
22 48350001 48400000 0.489295 NISCH
22 48350001 48400000 0.489295 STAB1
13 77925001 77975000 0.488903 SLC9A8
19 29575001 29625000 0.488674 MYH3
8 83425001 83475000 0.488256 ZNF782
2 17975001 18025000 0.488059 CCDC141
29 49075001 49125000 0.488018 KCNQ1
4 64650001 64700000 0.487918 PDE1C
29 48550001 48600000 0.487805 CARS1
16 3450001 3500000 0.487305 NUCKS1
22 35150001 35200000 0.487055 SLC25A26
29 48700001 48750000 0.486576 SLC22A18
29 48700001 48750000 0.486576 CDKN1C
8 82650001 82700000 0.486541 ERCC6L2
16 6400001 6450000 0.486316 KCNT2
8 82675001 82725000 0.486295 ERCC6L2
19 50850001 50900000 0.485644 RAC3
19 50850001 50900000 0.485644 LRRC45
19 50850001 50900000 0.485644 ASPSCR1
19 50850001 50900000 0.485644 CENPX
19 50850001 50900000 0.485644 DCXR
19 50850001 50900000 0.485644 DCXR
16 6450001 6500000 0.48543 KCNT2
28 25575001 25625000 0.485396 HKDC1
28 25575001 25625000 0.485396 SUPV3L1
21 2875001 2925000 0.485356 ATP10A
21 2875001 2925000 0.485356 U6
4 12375001 12425000 0.485246 PPP1R9A
19 46125001 46175000 0.484919 KANSL1
22 48950001 49000000 0.484714 PCBP4
22 48950001 49000000 0.484714 RRP9
22 48950001 49000000 0.484714 PARP3
22 48950001 49000000 0.484714 ABHD14B
22 48950001 49000000 0.484714 ACY1
22 48950001 49000000 0.484714 ABHD14A
22 48950001 49000000 0.484714 IQCF2
22 48950001 49000000 0.484714 GPR62
22 45225001 45275000 0.484674 ERC2
11 100001 150000 0.484525 ZC3H6
16 43775001 43825000 0.48378 PIK3CD
16 43775001 43825000 0.48378 CLSTN1







16 43775001 43825000 0.48378 U6
10 27425001 27475000 0.483671 OR4L1
3 103600001 103650000 0.483476 CCDC30
5 47825001 47875000 0.48336 HMGA2
5 69600001 69650000 0.483177 CKAP4
22 50425001 50475000 0.482986 IP6K1
22 50425001 50475000 0.482986 CDHR4
22 50425001 50475000 0.482986 UBA7
22 50425001 50475000 0.482986 INKA1
25 18775001 18825000 0.482833 DNAH3
6 19025001 19075000 0.482658 TBCK
3 15950001 16000000 0.482556 ADAR
2 26625001 26675000 0.48239 PPIG
2 26625001 26675000 0.48239 CFAP210
19 26375001 26425000 0.482208 KIF1C
19 26375001 26425000 0.482208 CAMTA2
19 26375001 26425000 0.482208 INCA1
19 31075001 31125000 0.482116 MYOCD
19 42750001 42800000 0.481819 EZH1
19 42750001 42800000 0.481819 CNTNAP1
19 42750001 42800000 0.481819 RAMP2
16 3400001 3450000 0.481458 SLC45A3
2 26700001 26750000 0.481369 FASTKD1
2 26700001 26750000 0.481369 KLHL41
5 53775001 53825000 0.481036 SLC16A7
16 43800001 43850000 0.481025 PIK3CD
16 43800001 43850000 0.481025 U6
19 42725001 42775000 0.480981 EZH1
19 42725001 42775000 0.480981 CNTNAP1
19 42725001 42775000 0.480981 PLEKHH3
19 42725001 42775000 0.480981 CCR10
19 42725001 42775000 0.480981 TUBG2
16 45450001 45500000 0.480937 TNFRSF9
19 51225001 51275000 0.480814 FAAP100
19 51225001 51275000 0.480814 FSCN2
19 51225001 51275000 0.480814 ACTG1
1 152825001 152875000 0.480797 ANKRD28
22 7225001 7275000 0.480633 TRIM71
16 41500001 41550000 0.480384 TNFRSF1B
28 25800001 25850000 0.480073 TSPAN15
1 2100001 2150000 0.480041 IFNGR2
8 39375001 39425000 0.479899 JAK2
28 29125001 29175000 0.479634 P4HA1
8 59975001 60025000 0.479612 TMEM8B
8 59975001 60025000 0.479612 FAM221B
8 59975001 60025000 0.479612 HINT2
8 59975001 60025000 0.479612 SPAG8
28 25550001 25600000 0.47935 SUPV3L1
28 25550001 25600000 0.47935 HKDC1
28 25550001 25600000 0.47935 VPS26A
14 37125001 37175000 0.479081 UBE2W
29 48775001 48825000 0.478841 KCNQ1







28 28350001 28400000 0.478792 DNAJB12
8 86525001 86575000 0.478626 AUH
3 700001 750000 0.47834 DCAF6
22 50225001 50275000 0.478197 RBM6
22 50225001 50275000 0.478197 RBM5
22 50225001 50275000 0.478197 U6
19 26275001 26325000 0.478153 SCIMP
22 50475001 50525000 0.477928 RNF123
22 50475001 50525000 0.477928 APEH
22 50475001 50525000 0.477928 IP6K1
22 50475001 50525000 0.477928 MST1
22 50475001 50525000 0.477928 GMPPB
22 50475001 50525000 0.477928 AMIGO3
20 20200001 20250000 0.47792 PDE4D
14 37050001 37100000 0.477192 STAU2
22 50875001 50925000 0.476978 LAMB2
22 50875001 50925000 0.476978 USP19
22 50875001 50925000 0.476978 QARS1
22 50875001 50925000 0.476978 QRICH1
2 38350001 38400000 0.476932 U6
11 3675001 3725000 0.476588 INPP4A
13 17400001 17450000 0.476231 RBM17
4 69600001 69650000 0.476132 SNX10
21 2750001 2800000 0.475646 ATP10A
11 3700001 3750000 0.475356 INPP4A
7 90625001 90675000 0.475275 ADGRV1
15 40800001 40850000 0.475143 USP47
20 14725001 14775000 0.475141 SREK1IP1
20 14725001 14775000 0.475141 SHISAL2B
20 14725001 14775000 0.475141 CWC27
10 30375001 30425000 0.475111 AQR
7 90400001 90450000 0.47507 ADGRV1
8 61275001 61325000 0.475059 ZCCHC7
15 39825001 39875000 0.47499 TEAD1
7 58875001 58925000 0.474778 JAKMIP2
5 112425001 112475000 0.47471 ZC3H7B
5 112425001 112475000 0.47471 U6
5 112425001 112475000 0.47471 RANGAP1
19 42575001 42625000 0.474552 ATP6V0A1
19 42575001 42625000 0.474552 NAGLU
5 47800001 47850000 0.474503 HMGA2
22 52625001 52675000 0.474193 MYL3
22 52625001 52675000 0.474193 PRSS42
4 69625001 69675000 0.474166 SNX10
19 52625001 52675000 0.474003 TBC1D16
5 77900001 77950000 0.473977 RESF1
2 17950001 18000000 0.47381 CCDC141
29 48600001 48650000 0.473565 NAP1L4
29 48600001 48650000 0.473565 CARS1
5 112500001 112550000 0.473265 TEF
5 112500001 112550000 0.473265 TOB2
3 19650001 19700000 0.47322 SEMA6C







3 19650001 19700000 0.47322 LY SMD1
3 19650001 19700000 0.47322 TNFAIP8L2
3 19650001 19700000 0.47322 GABPB2
19 42525001 42575000 0.472844 ATP6V0A1
13 77975001 78025000 0.472801 RNF114
13 77975001 78025000 0.472801 SPATA2
13 77975001 78025000 0.472801 SNORA70
28 25275001 25325000 0.47278 KIFBP
8 39400001 39450000 0.472595 JAK2
28 28900001 28950000 0.472349 OIT3
28 28900001 28950000 0.472349 PLA2G12B
28 28900001 28950000 0.472349 MCU
3 675001 725000 0.47223 DCAF6
8 61175001 61225000 0.471965 ZCCHC7
8 61175001 61225000 0.471965 PAX5
22 50850001 50900000 0.471937 LAMB2
22 50850001 50900000 0.471937 KLHDC8B
22 50850001 50900000 0.471937 C22H3orf84
22 50850001 50900000 0.471937 CCDC71
22 50850001 50900000 0.471937 USP19
3 120600001 120650000 0.471894 FARP2
3 120600001 120650000 0.471894 STK25
3 120600001 120650000 0.471894 BOK
22 48150001 48200000 0.471465 PBRM1
22 48150001 48200000 0.471465 GLT8D1
22 48150001 48200000 0.471465 GNL3
22 48150001 48200000 0.471465 SPCS1
22 48150001 48200000 0.471465 NEK4
22 48150001 48200000 0.471465 SNORD19B
22 48150001 48200000 0.471465 SNORD69
22 48150001 48200000 0.471465 SNORD19
22 48150001 48200000 0.471465 SNORD19C
8 8925001 8975000 0.471252 MSRA
7 90375001 90425000 0.471087 ADGRV1
28 3650001 3700000 0.470728 TTC13
16 43925001 43975000 0.469584 SLC25A33
22 48925001 48975000 0.469258 PCBP4
22 48925001 48975000 0.469258 ACY1
22 48925001 48975000 0.469258 ABHD14B
22 48925001 48975000 0.469258 ABHD14A
22 48925001 48975000 0.469258 RPL29
16 2925001 2975000 0.469206 DSTYK
2 26650001 26700000 0.469136 PPIG
2 26650001 26700000 0.469136 FASTKD1
19 27550001 27600000 0.46898 CHD3
19 27550001 27600000 0.46898 CYB5D1
19 27550001 27600000 0.46898 RNF227
3 97975001 98025000 0.468978 SLC5A9
16 2950001 3000000 0.468916 DSTYK
17 6875001 6925000 0.468462 LRBA
13 17425001 17475000 0.468433 IL2RA
19 27850001 27900000 0.468258 CTC1







19 27850001 27900000 0.468258 PFAS
19 38550001 38600000 0.46815 SP2
19 44900001 44950000 0.468125 MAP3K14
1 2275001 2325000 0.468004 IL10RB
1 2275001 2325000 0.468004 IFNAR2
19 46100001 46150000 0.467755 KANSL1
8 8950001 9000000 0.467692 MSRA
22 46125001 46175000 0.467137 CACNA2D3
28 8200001 8250000 0.467114 B3GALNT2
19 46150001 46200000 0.467032 KANSL1
19 50725001 50775000 0.467021 CCDC57
5 112400001 112450000 0.466988 RANGAP1
5 112400001 112450000 0.466988 ZC3H7B
5 112400001 112450000 0.466988 U6
5 58050001 58100000 0.466973 OR6C202
5 58050001 58100000 0.466973 OR6C207
21 65025001 65075000 0.466554 EVL
8 61325001 61375000 0.466371 ZCCHC7
16 41600001 41650000 0.465812 TNFRSF8
4 80575001 80625000 0.465162 SUGCT
16 41575001 41625000 0.465015 TNFRSF8
1 2175001 2225000 0.464915 IFNAR1
22 50250001 50300000 0.464577 RBM6
18 54200001 54250000 0.464537 SAE1
18 54200001 54250000 0.464537 BBC3
16 43900001 43950000 0.46451 SLC25A33
16 43900001 43950000 0.46451 TMEM201
14 23025001 23075000 0.463786 TMEM68
14 23025001 23075000 0.463786 TGS1
5 112525001 112575000 0.46299 TOB2
5 112525001 112575000 0.46299 PHF5A
5 112525001 112575000 0.46299 ACO2
18 14400001 14450000 0.462985 ANKRD11
8 39350001 39400000 0.462896 JAK2
8 39350001 39400000 0.462896 INSL6
16 43575001 43625000 0.462873 NMNAT1
16 43575001 43625000 0.462873 LZIC
21 65050001 65100000 0.462872 EVL
21 65050001 65100000 0.462872 DEGS2
19 23000001 23050000 0.462856 RTN4RL1
3 97925001 97975000 0.462743 SPATA6
3 97925001 97975000 0.462743 SLC5A9
1 22175001 22225000 0.462481 NRIP1
4 57625001 57675000 0.462375 IMMP2L
22 52650001 52700000 0.46228 PRSS42
26 45475001 45525000 0.462231 FANK1
26 45475001 45525000 0.462231 ADAM12
19 50750001 50800000 0.462068 CCDC57
19 50750001 50800000 0.462068 FASN
11 125001 175000 0.461928 ZC3H6
8 89575001 89625000 0.461813 NXNL2
19 27475001 27525000 0.461742 DNAH2







15 35900001 35950000 0.461694 SOX6
18 54175001 54225000 0.46155 SAE1
14 34000001 34050000 0.4615 NCOA2
22 49975001 50025000 0.461448 NPRL2
22 49975001 50025000 0.461448 CACNA2D2
22 49975001 50025000 0.461448 RASSF1
22 49975001 50025000 0.461448 HYAL2
22 49975001 50025000 0.461448 ZMYND10
22 49975001 50025000 0.461448 CYB561D2
14 4475001 4525000 0.461171 FAM135B
22 43575001 43625000 0.461037 ARF4
22 43575001 43625000 0.461037 DENND6A
1 149225001 149275000 0.460976 RIPPLY 3
1 149225001 149275000 0.460976 U6
19 51250001 51300000 0.460799 ACTG1
7 90475001 90525000 0.460606 ADGRV1
22 41075001 41125000 0.46035 FHIT
4 69575001 69625000 0.460214 SNX10
19 52750001 52800000 0.460107 CBX2
19 52750001 52800000 0.460107 ENPP7
6 66725001 66775000 0.459998 NIPAL1
6 66725001 66775000 0.459998 TXK
22 50150001 50200000 0.459993 SEMA3F
22 50150001 50200000 0.459993 GNAT1
28 25850001 25900000 0.459912 TSPAN15
8 60000001 60050000 0.459869 TMEM8B
8 60000001 60050000 0.459869 OR13E1
29 48950001 49000000 0.459627 KCNQ1
16 65000001 65050000 0.459475 COLGALT2
3 80750001 80800000 0.459418 CACHD1
18 22025001 22075000 0.459268 FTO
18 22025001 22075000 0.459268 RPGRIP1L
7 90600001 90650000 0.459142 ADGRV1
2 26675001 26725000 0.459123 FASTKD1
2 26675001 26725000 0.459123 PPIG
29 5250001 5300000 0.459099 TRIM64
22 7200001 7250000 0.459078 TRIM71
8 76225001 76275000 0.459068 RASEF
7 11850001 11900000 0.458907 ZSWIM4
7 11850001 11900000 0.458907 Y JU2B
7 11850001 11900000 0.458907 MRI1
7 11850001 11900000 0.458907 C7H19orf53
18 43350001 43400000 0.458782 CEP89
18 43350001 43400000 0.458782 FAAP24
14 10400001 10450000 0.458767 ASAP1
3 103625001 103675000 0.458639 CCDC30
14 34025001 34075000 0.458473 NCOA2
22 45900001 45950000 0.45813 CACNA2D3
3 36175001 36225000 0.458098 NTNG1
5 103825001 103875000 0.457761 CHD4
5 103825001 103875000 0.457761 IFFO1
5 103825001 103875000 0.457761 NOP2







5 103825001 103875000 0.457761 GAPDH
5 103825001 103875000 0.457761 SCARNA11
22 48550001 48600000 0.457087 GLYCTK
28 26575001 26625000 0.456728 EIF4EBP2
28 26575001 26625000 0.456728 LRRC20
8 11500001 11550000 0.456724 NDUFB6
8 11500001 11550000 0.456724 TOPORS
3 36200001 36250000 0.456512 NTNG1
1 22150001 22200000 0.456294 NRIP1
5 103875001 103925000 0.456277 NCAPD2
5 103875001 103925000 0.456277 VAMP1
5 103875001 103925000 0.456277 MRPL51
5 103875001 103925000 0.456277 TAPBPL
5 103875001 103925000 0.456277 SCARNA10
2 17775001 17825000 0.456036 CCDC141
24 57350001 57400000 0.456005 NEDD4L
3 107025001 107075000 0.455737 RHBDL2
22 48275001 48325000 0.455689 NT5DC2
22 48275001 48325000 0.455689 PBRM1
22 48275001 48325000 0.455689 SMIM4
28 28675001 28725000 0.455483 MCU
24 57300001 57350000 0.455101 NEDD4L
28 25425001 25475000 0.454977 SRGN
4 81025001 81075000 0.454876 CDK13
5 36500001 36550000 0.454791 TMEM117
8 82150001 82200000 0.454761 PTCH1
14 32500001 32550000 0.45472 C14H8orf34
22 30450001 30500000 0.454535 FOXP1
22 48250001 48300000 0.45451 PBRM1
22 48250001 48300000 0.45451 NT5DC2
22 48250001 48300000 0.45451 SMIM4
16 43875001 43925000 0.454132 TMEM201
16 43875001 43925000 0.454132 SLC25A33
16 43875001 43925000 0.454132 U6
8 61725001 61775000 0.454126 FRMPD1
28 28325001 28375000 0.453855 DNAJB12
28 28325001 28375000 0.453855 DDIT4
29 49175001 49225000 0.453824 CD81
29 49175001 49225000 0.453824 TRPM5
29 49175001 49225000 0.453824 TSSC4
22 50825001 50875000 0.453768 IHO1
22 50825001 50875000 0.453768 C22H3orf84
22 50825001 50875000 0.453768 KLHDC8B
22 50825001 50875000 0.453768 CCDC71
16 43825001 43875000 0.453741 PIK3CD
18 54150001 54200000 0.453317 SAE1
19 41200001 41250000 0.453224 KRTAP1-1
19 41200001 41250000 0.453224 KRTAP3-1
8 11575001 11625000 0.452882 DDX58
8 11575001 11625000 0.452882 ACO1
18 50400001 50450000 0.452819 AXL
18 50400001 50450000 0.452819 HNRNPUL1







15 35875001 35925000 0.452517 SOX6
18 15675001 15725000 0.452394 ITFG1
22 46225001 46275000 0.452179 CACNA2D3
5 36475001 36525000 0.452115 TMEM117
29 48925001 48975000 0.451998 KCNQ1
11 3725001 3775000 0.451993 INPP4A
15 51600001 51650000 0.45197 RNF121
15 51600001 51650000 0.45197 NUMA1
15 51600001 51650000 0.45197 IL18BP
16 45425001 45475000 0.451942 TNFRSF9
13 77750001 77800000 0.451914 B4GALT5
15 51575001 51625000 0.451821 RNF121
5 78175001 78225000 0.451816 AMN1
16 43850001 43900000 0.451748 TMEM201
16 43850001 43900000 0.451748 PIK3CD
16 43850001 43900000 0.451748 U6
14 1150001 1200000 0.45172 ZC3H3
22 45200001 45250000 0.451672 ERC2
11 44950001 45000000 0.45156 U6
2 18950001 19000000 0.451543 PDE11A
7 90425001 90475000 0.451518 ADGRV1
4 69900001 69950000 0.451468 MIR148A
20 20250001 20300000 0.451356 PDE4D
4 81000001 81050000 0.451256 CDK13
14 33800001 33850000 0.451236 NCOA2
14 33800001 33850000 0.451236 PRDM14
27 19975001 20025000 0.451149 CNOT7
27 19975001 20025000 0.451149 ZDHHC2
27 19975001 20025000 0.451149 VPS37A
23 16650001 16700000 0.45106 CUL7
23 16650001 16700000 0.45106 KLC4
23 16650001 16700000 0.45106 KLHDC3
23 16650001 16700000 0.45106 RRP36
23 16650001 16700000 0.45106 MEA1
23 16650001 16700000 0.45106 MRPL2
23 16650001 16700000 0.45106 PPP2R5D
19 42500001 42550000 0.451029 CAVIN1
28 325001 375000 0.451007 OR5AS1
10 27450001 27500000 0.450957 OR4L1
10 27450001 27500000 0.450957 OR4L18
10 27450001 27500000 0.450957 OR4N5
16 38725001 38775000 0.450895 FMO2
4 57600001 57650000 0.450802 IMMP2L
14 34100001 34150000 0.450799 NCOA2
14 34100001 34150000 0.450799 U6
14 34100001 34150000 0.450799 U6
8 71525001 71575000 0.450661 ADAM28
19 41225001 41275000 0.450631 KRTAP1-1
2 38875001 38925000 0.450536 CYTIP
2 17425001 17475000 0.450514 ZNF385B
23 18900001 18950000 0.450446 RUNX2
8 61300001 61350000 0.450187 ZCCHC7







3 36025001 36075000 0.450143 NTNG1
3 650001 700000 0.450123 DCAF6
7 53800001 53850000 0.44957 ARHGAP26
29 48750001 48800000 0.44947 KCNQ1
19 51200001 51250000 0.449365 NPLOC4
19 51200001 51250000 0.449365 FAAP100
19 51200001 51250000 0.449365 FSCN2
23 13600001 13650000 0.449293 KIF6
22 49000001 49050000 0.449051 IQCF2
22 49000001 49050000 0.449051 IQCF1
22 49000001 49050000 0.449051 IQCF5
19 46075001 46125000 0.448985 KANSL1
16 51200001 51250000 0.448956 ACAP3
16 51200001 51250000 0.448956 UBE2J2
16 51200001 51250000 0.448956 INTS11
16 51200001 51250000 0.448956 SCNN1D
16 51200001 51250000 0.448956 PUSL1
16 51200001 51250000 0.448956 CPTP
19 26300001 26350000 0.448901 ZFP3
19 26300001 26350000 0.448901 SCIMP
23 15100001 15150000 0.448863 TREM1
23 15100001 15150000 0.448863 TREML2
23 15100001 15150000 0.448863 TREM2
19 31100001 31150000 0.448837 MYOCD
20 20225001 20275000 0.44864 PDE4D
10 30900001 30950000 0.448626 DPH6
19 47425001 47475000 0.448576 TANC2
16 45375001 45425000 0.448445 PARK7
22 45250001 45300000 0.44832 ERC2
16 2975001 3025000 0.448251 TMCC2
16 2975001 3025000 0.448251 DSTYK
19 22975001 23025000 0.448234 RTN4RL1
28 28575001 28625000 0.448106 MICU1
14 10325001 10375000 0.447962 ASAP1
25 34025001 34075000 0.447896 CCL26
25 34025001 34075000 0.447896 CCL24
16 3225001 3275000 0.447885 CDK18
20 14700001 14750000 0.447836 CWC27
20 14700001 14750000 0.447836 SREK1IP1
28 25825001 25875000 0.447813 TSPAN15
4 55850001 55900000 0.447754 IFRD1
4 55850001 55900000 0.447754 LSMEM1
19 52025001 52075000 0.447687 ENDOV
19 52025001 52075000 0.447687 NPTX1
3 120850001 120900000 0.447629 RTP5
16 6475001 6525000 0.447528 KCNT2
19 26350001 26400000 0.447345 KIF1C
19 26350001 26400000 0.447345 ZFP3
4 80625001 80675000 0.44732 SUGCT
1 1875001 1925000 0.447303 ITSN1
1 1875001 1925000 0.447303 CRYZL1
28 15675001 15725000 0.44727 ANK3







20 69275001 69325000 0.447152 IRX1
22 53575001 53625000 0.447038 SACM1L
28 26600001 26650000 0.446972 EIF4EBP2
28 26600001 26650000 0.446972 NODAL
18 2575001 2625000 0.44694 BCAR1
18 2575001 2625000 0.44694 CFDP1
18 11475001 11525000 0.446938 GSE1
28 28275001 28325000 0.44686 ASCC1
28 28275001 28325000 0.44686 ANAPC16
28 28275001 28325000 0.44686 DDIT4
29 49150001 49200000 0.446803 TRPM5
29 49150001 49200000 0.446803 TSSC4
29 49150001 49200000 0.446803 CD81
1 149475001 149525000 0.446368 VPS26C
14 32475001 32525000 0.446343 C14H8orf34
21 41975001 42025000 0.4463 GPR33
19 23175001 23225000 0.446202 SMG6
20 20125001 20175000 0.446162 PDE4D
19 38575001 38625000 0.445944 SCRN2
19 38575001 38625000 0.445944 SP6
22 51175001 51225000 0.445919 IP6K2
22 51175001 51225000 0.445919 NCKIPSD
22 51175001 51225000 0.445919 CELSR3
19 27875001 27925000 0.445544 PFAS
19 27875001 27925000 0.445544 SLC25A35
19 27875001 27925000 0.445544 RANGRF
19 27875001 27925000 0.445544 ARHGEF15
14 9975001 10025000 0.445479 ADCY8
4 76725001 76775000 0.445394 ZMIZ2
4 76725001 76775000 0.445394 OGDH
22 35075001 35125000 0.445277 SLC25A26
19 33500001 33550000 0.445211 SPECC1
19 33500001 33550000 0.445211 ADORA2B
15 64425001 64475000 0.445176 LMO2
3 36000001 36050000 0.44515 NTNG1
4 69550001 69600000 0.444955 SNX10
22 7350001 7400000 0.444893 GLB1
8 89550001 89600000 0.44489 NXNL2
14 23000001 23050000 0.444614 TMEM68
22 31975001 32025000 0.444581 FRMD4B
7 17825001 17875000 0.44447 TNFSF14
18 22000001 22050000 0.444429 RPGRIP1L
18 22000001 22050000 0.444429 FTO
19 52725001 52775000 0.444402 CBX2
19 52725001 52775000 0.444402 CBX8
19 41100001 41150000 0.444361 KRT23
24 57325001 57375000 0.444347 NEDD4L
22 30300001 30350000 0.443991 FOXP1
2 38225001 38275000 0.44399 UPP2
22 48400001 48450000 0.44395 NISCH
22 48400001 48450000 0.44395 SEMA3G
22 48400001 48450000 0.44395 TNNC1







3 98050001 98100000 0.443941 SKINT1
29 48575001 48625000 0.443869 CARS1
29 48575001 48625000 0.443869 NAP1L4
29 48725001 48775000 0.44379 KCNQ1
29 48725001 48775000 0.44379 CDKN1C
14 34875001 34925000 0.443736 EYA1
25 34075001 34125000 0.443644 RHBDD2
21 65000001 65050000 0.443607 EVL
21 65000001 65050000 0.443607 U1
14 31000001 31050000 0.443455 SGK3
10 30425001 30475000 0.443417 AQR
10 30425001 30475000 0.443417 ZNF770
22 49950001 50000000 0.443311 CACNA2D2
22 49950001 50000000 0.443311 NPRL2
22 49950001 50000000 0.443311 CYB561D2
13 36275001 36325000 0.443307 MPP7
28 29225001 29275000 0.443087 FAM149B1
28 29225001 29275000 0.443087 ECD
4 10675001 10725000 0.44303 VPS50
16 2875001 2925000 0.442824 RBBP5
22 51125001 51175000 0.44272 PRKAR2A
22 50700001 50750000 0.442627 RHOA
22 50700001 50750000 0.442627 TCTA
8 86500001 86550000 0.442581 AUH
19 33475001 33525000 0.442375 ADORA2B
19 33475001 33525000 0.442375 ZSWIM7
19 33475001 33525000 0.442375 SPECC1
19 23150001 23200000 0.442153 SMG6
19 38950001 39000000 0.442054 MRPL45
19 38950001 39000000 0.442054 GPR179
6 66750001 66800000 0.44192 TXK
8 82625001 82675000 0.441856 ERCC6L2
14 32450001 32500000 0.441524 C14H8orf34
5 105125001 105175000 0.44152 KCNA5
18 54125001 54175000 0.441519 ZC3H4
18 54125001 54175000 0.441519 SAE1
22 43550001 43600000 0.441458 DENND6A
11 78225001 78275000 0.441191 HS1BP3
8 80175001 80225000 0.441096 SNORA70
13 77775001 77825000 0.441089 B4GALT5
10 30825001 30875000 0.440976 DPH6
10 30825001 30875000 0.440976 U6
19 47625001 47675000 0.440968 TANC2
11 104375001 104425000 0.440936 MYMK
11 104375001 104425000 0.440936 ADAMTSL2
8 61400001 61450000 0.440829 ZCCHC7
22 7300001 7350000 0.440723 GLB1
22 7300001 7350000 0.440723 CCR4
3 15925001 15975000 0.440563 ADAR
19 29725001 29775000 0.440538 PIRT
14 1125001 1175000 0.440536 ZC3H3
14 1125001 1175000 0.440536 GSDMD







14 1125001 1175000 0.440536 MROH6
14 1125001 1175000 0.440536 NAPRT
14 1125001 1175000 0.440536 EEF1D
22 44100001 44150000 0.440435 ARHGEF3
1 2525001 2575000 0.44008 OLIG2
21 64900001 64950000 0.439863 EVL
21 64900001 64950000 0.439863 EML1
6 91275001 91325000 0.439821 CCDC158
6 91275001 91325000 0.439821 SHROOM3
7 14200001 14250000 0.439818 ZNF177
5 53750001 53800000 0.439782 SLC16A7
15 64450001 64500000 0.43914 LMO2
5 110450001 110500000 0.438978 CBX6
15 51550001 51600000 0.438825 RNF121
8 6925001 6975000 0.43863 GLRA3
14 35025001 35075000 0.438561 EYA1
15 40450001 40500000 0.438508 MICAL2
16 6500001 6550000 0.438507 KCNT2
2 124700001 124750000 0.438467 YTHDF2
2 124700001 124750000 0.438467 U6
16 2900001 2950000 0.438372 DSTYK
16 2900001 2950000 0.438372 RBBP5
22 41100001 41150000 0.438334 FHIT
4 10075001 10125000 0.438195 CDK6
8 59950001 60000000 0.438065 NPR2
8 59950001 60000000 0.438065 FAM221B
8 59950001 60000000 0.438065 SPAG8
8 59950001 60000000 0.438065 HINT2
19 46050001 46100000 0.437782 KANSL1
2 17750001 17800000 0.437749 SESTD1
2 17750001 17800000 0.437749 CCDC141
4 55800001 55850000 0.437738 LSMEM1
19 31050001 31100000 0.437616 MYOCD
2 28000001 28050000 0.437564 STK39
16 3325001 3375000 0.437453 MFSD4A
16 3325001 3375000 0.437453 ELK4
14 33600001 33650000 0.437432 SLCO5A1
21 45150001 45200000 0.437344 BAZ1A
22 7075001 7125000 0.437192 CNOT10
19 52400001 52450000 0.437144 CARD14
19 52400001 52450000 0.437144 SLC26A11
19 52400001 52450000 0.437144 SGSH
5 111275001 111325000 0.437018 GRAP2
20 23075001 23125000 0.436971 ANKRD55
2 28025001 28075000 0.436898 STK39
18 21975001 22025000 0.436794 RPGRIP1L
16 71925001 71975000 0.436722 RD3
13 17700001 17750000 0.436512 YME1L1
13 17700001 17750000 0.436512 ANKRD26
2 124775001 124825000 0.436464 TAF12
2 124775001 124825000 0.436464 GMEB1
14 34075001 34125000 0.43643 NCOA2







14 34075001 34125000 0.43643 U6
22 51100001 51150000 0.436186 PRKAR2A
8 7050001 7100000 0.436176 GLRA3
3 98075001 98125000 0.435958 SKINT1
3 19625001 19675000 0.435953 VPS72
3 19625001 19675000 0.435953 LY SMD1
3 19625001 19675000 0.435953 TMOD4
3 19625001 19675000 0.435953 TNFAIP8L2
3 19625001 19675000 0.435953 SCNM1
3 19625001 19675000 0.435953 SEMA6C
16 51175001 51225000 0.435734 DVL1
16 51175001 51225000 0.435734 INTS11
16 51175001 51225000 0.435734 ACAP3
16 51175001 51225000 0.435734 CPTP
16 51175001 51225000 0.435734 TAS1R3
16 51175001 51225000 0.435734 PUSL1
16 51175001 51225000 0.435734 MXRA8
19 27500001 27550000 0.435711 DNAH2
19 27500001 27550000 0.435711 KDM6B
19 27500001 27550000 0.435711 NAA38
19 27500001 27550000 0.435711 CYB5D1
19 27500001 27550000 0.435711 TMEM88
5 112325001 112375000 0.435595 EP300
5 112325001 112375000 0.435595 L3MBTL2
18 11500001 11550000 0.435593 GSE1
2 47375001 47425000 0.435237 EPC2
8 72675001 72725000 0.435089 DOCK5
3 108875001 108925000 0.435083 GRIK3
8 76675001 76725000 0.43472 FRMD3
22 51150001 51200000 0.434711 IP6K2
22 51150001 51200000 0.434711 PRKAR2A
23 18875001 18925000 0.434674 RUNX2
8 79250001 79300000 0.434574 GOLM1
8 79250001 79300000 0.434574 NAA35
4 39550001 39600000 0.434224 U6
14 34900001 34950000 0.434205 EYA1
2 124800001 124850000 0.43414 TAF12
2 124800001 124850000 0.43414 RAB42
10 30875001 30925000 0.434096 DPH6
1 149425001 149475000 0.434074 VPS26C
1 149425001 149475000 0.434074 TTC3
5 69550001 69600000 0.433974 NUAK1
4 12350001 12400000 0.43397 PPP1R9A
7 21750001 21800000 0.433629 RAD50
15 40725001 40775000 0.433562 USP47
15 40725001 40775000 0.433562 DKK3
3 83525001 83575000 0.433432 PATJ
18 46475001 46525000 0.433317 PRODH2
18 46475001 46525000 0.433317 ARHGAP33
18 46475001 46525000 0.433317 PROSER3
22 47800001 47850000 0.433303 RFT1
11 78250001 78300000 0.433151 HS1BP3







7 90350001 90400000 0.433114 ADGRV1
19 38700001 38750000 0.433101 TBX21
19 38700001 38750000 0.433101 TBKBP1
11 48475001 48525000 0.432678 REEP1
29 9850001 9900000 0.432477 SYTL2
29 9850001 9900000 0.432477 CREBZF
29 9850001 9900000 0.432477 TMEM126A
29 9850001 9900000 0.432477 CCDC89
22 50325001 50375000 0.432317 MST1R
22 50325001 50375000 0.432317 MON1A
22 50325001 50375000 0.432317 RBM6
16 45475001 45525000 0.432239 UTS2
16 45500001 45550000 0.432133 UTS2
4 10050001 10100000 0.432049 CDK6
21 64925001 64975000 0.431965 EVL
16 43750001 43800000 0.431954 CLSTN1
16 43750001 43800000 0.431954 PIK3CD
8 39425001 39475000 0.431936 JAK2
19 26325001 26375000 0.431873 ZFP3
11 3750001 3800000 0.431853 INPP4A
11 3750001 3800000 0.431853 COA5
28 29300001 29350000 0.431817 CFAP70
8 62100001 62150000 0.431745 SHB
2 38925001 38975000 0.431555 CYTIP
11 3650001 3700000 0.431537 INPP4A
19 27525001 27575000 0.431523 KDM6B
19 27525001 27575000 0.431523 CHD3
19 27525001 27575000 0.431523 CYB5D1
19 27525001 27575000 0.431523 NAA38
19 27525001 27575000 0.431523 TMEM88
18 14375001 14425000 0.43151 ANKRD11
22 48300001 48350000 0.431486 NT5DC2
22 48300001 48350000 0.431486 STAB1
19 46025001 46075000 0.431405 KANSL1
2 18000001 18050000 0.431367 CCDC141
2 18000001 18050000 0.431367 U6
14 36850001 36900000 0.431202 STAU2
8 72525001 72575000 0.431176 DOCK5
28 25925001 25975000 0.431051 FAM241B
8 72700001 72750000 0.430973 DOCK5
8 72700001 72750000 0.430973 KCTD9
8 72700001 72750000 0.430973 GNRH1
22 47850001 47900000 0.430878 SFMBT1
22 47850001 47900000 0.430878 RFT1
8 61750001 61800000 0.430877 FRMPD1
23 13575001 13625000 0.430867 KIF6
3 97900001 97950000 0.430862 SPATA6
8 7075001 7125000 0.430436 GLRA3
22 50725001 50775000 0.430436 RHOA
22 50725001 50775000 0.430436 USP4
22 50725001 50775000 0.430436 GPX1
22 50725001 50775000 0.430436 U6







27 34800001 34850000 0.430287 ADAM3A
22 30325001 30375000 0.430173 FOXP1
5 17800001 17850000 0.430114 C5H12orf50
5 17800001 17850000 0.430114 CEP290
5 17800001 17850000 0.430114 C5H12orf29
14 34050001 34100000 0.430113 NCOA2
29 49100001 49150000 0.430031 KCNQ1
20 500001 550000 0.429825 SLIT3
19 51100001 51150000 0.429646 HGS
19 51100001 51150000 0.429646 SLC25A10
19 51100001 51150000 0.429646 MRPL12
19 51100001 51150000 0.429646 ARL16
19 51100001 51150000 0.429646 CCDC137
15 40475001 40525000 0.429611 MICAL2
16 45400001 45450000 0.429567 PARK7
16 45400001 45450000 0.429567 TNFRSF9
3 98450001 98500000 0.429563 TRABD2B
5 78200001 78250000 0.429501 AMN1
13 17200001 17250000 0.429386 PFKFB3
28 44250001 44300000 0.429323 MARCHF8
16 6525001 6575000 0.429232 KCNT2
7 14425001 14475000 0.429173 OLFM2
7 14425001 14475000 0.429173 PIN1
7 14425001 14475000 0.429173 SNORA70
27 19950001 20000000 0.429168 VPS37A
27 19950001 20000000 0.429168 CNOT7
18 22175001 22225000 0.429084 FTO
19 51475001 51525000 0.42879 CEP131
19 51475001 51525000 0.42879 TEPSIN
19 51475001 51525000 0.42879 SLC38A10
19 51475001 51525000 0.42879 NDUFAF8
29 925001 975000 0.428759 VSTM5
11 3775001 3825000 0.428455 COA5
11 3775001 3825000 0.428455 UNC50
8 72200001 72250000 0.428424 NEFL
6 67600001 67650000 0.428318 CWH43
28 15500001 15550000 0.428284 CCDC6
20 53900001 53950000 0.428253 CDH18
23 16225001 16275000 0.428234 UBR2
19 26400001 26450000 0.428081 CAMTA2
19 26400001 26450000 0.428081 KIF1C
19 26400001 26450000 0.428081 ENO3
19 26400001 26450000 0.428081 INCA1
19 26400001 26450000 0.428081 SPAG7
19 26400001 26450000 0.428081 PFN1
28 26300001 26350000 0.427988 MACROH2A2
28 26300001 26350000 0.427988 AIFM2
22 41050001 41100000 0.427913 FHIT
19 27400001 27450000 0.427894 DNAH2
19 27400001 27450000 0.427894 EFNB3
19 27400001 27450000 0.427894 WRAP53
7 90525001 90575000 0.427847 ADGRV1







11 44925001 44975000 0.427812 U6
14 1175001 1225000 0.427669 ZC3H3
19 44875001 44925000 0.427627 FMNL1
19 44875001 44925000 0.427627 MAP3K14
3 106400001 106450000 0.427476 NT5C1A
3 106400001 106450000 0.427476 HEYL
15 40775001 40825000 0.427432 USP47
5 104000001 104050000 0.427426 SCNN1A
5 104000001 104050000 0.427426 TNFRSF1A
5 104000001 104050000 0.427426 PLEKHG6
8 11625001 11675000 0.427254 ACO1
18 11750001 11800000 0.427213 EMC8
18 11750001 11800000 0.427213 COX4I1
22 50400001 50450000 0.427187 TRAIP
22 50400001 50450000 0.427187 UBA7
22 50400001 50450000 0.427187 CDHR4
22 50400001 50450000 0.427187 IP6K1
22 50400001 50450000 0.427187 INKA1
2 38200001 38250000 0.427136 UPP2
2 38200001 38250000 0.427136 CCDC148
28 44225001 44275000 0.426971 MARCHF8
20 31900001 31950000 0.426308 GHR
19 38725001 38775000 0.426156 TBKBP1
19 38725001 38775000 0.426156 TBX21
19 38725001 38775000 0.426156 KPNB1
4 57650001 57700000 0.425875 IMMP2L
22 46775001 46825000 0.425814 CACNA2D3
7 14450001 14500000 0.425616 OLFM2
7 14450001 14500000 0.425616 SNORA70
7 14450001 14500000 0.425616 SNORA70
8 78975001 79025000 0.425344 AGTPBP1
8 61475001 61525000 0.425289 ZCCHC7
24 300001 350000 0.42524 PARD6G
29 49500001 49550000 0.425213 MRPL23
8 82125001 82175000 0.425061 PTCH1
19 51450001 51500000 0.424771 SLC38A10
19 51450001 51500000 0.424771 TEPSIN
19 51450001 51500000 0.424771 NDUFAF8
28 25225001 25275000 0.424573 KIFBP
28 25225001 25275000 0.424573 DDX21
8 61025001 61075000 0.424556 PAX5
14 39950001 40000000 0.424484 ZFHX4
24 57450001 57500000 0.424471 NEDD4L
16 43400001 43450000 0.424469 UBE4B
29 49725001 49775000 0.424447 IFITM10
20 23050001 23100000 0.424404 ANKRD55
22 48100001 48150000 0.424326 NEK4
22 48100001 48150000 0.424326 ITIH1
8 79275001 79325000 0.42415 GOLM1
19 27825001 27875000 0.423786 CTC1
19 27825001 27875000 0.423786 AURKB
19 27825001 27875000 0.423786 BORCS6







5 78150001 78200000 0.423661 AMN1
21 45175001 45225000 0.423635 BAZ1A
4 81050001 81100000 0.423472 CDK13
28 33100001 33150000 0.423441 KCNMA1
29 49525001 49575000 0.423429 MRPL23
4 12425001 12475000 0.423428 PPP1R9A
22 51075001 51125000 0.423417 PRKAR2A
22 51075001 51125000 0.423417 SLC25A20
28 17600001 17650000 0.423375 CABCOCO1
22 49075001 49125000 0.422996 GRM2
22 49075001 49125000 0.422996 IQCF6
23 15475001 15525000 0.422908 TFEB
20 41900001 41950000 0.422897 PDZD2
2 26750001 26800000 0.422885 BBS5
2 26750001 26800000 0.422885 KLHL41
8 62125001 62175000 0.422865 SHB
18 51825001 51875000 0.422676 CADM4
18 51825001 51875000 0.422676 PLAUR
18 51825001 51875000 0.422676 ZNF428
18 51825001 51875000 0.422676 SRRM5
14 23250001 23300000 0.422406 RPS20
14 23250001 23300000 0.422406 MOS
14 23250001 23300000 0.422406 U1
7 7775001 7825000 0.422345 AKAP8
16 41450001 41500000 0.422177 VPS13D
16 41450001 41500000 0.422177 TNFRSF1B
8 72650001 72700000 0.422081 DOCK5
22 48525001 48575000 0.421993 DNAH1
8 11650001 11700000 0.421898 ACO1
29 47825001 47875000 0.421819 SHANK2
14 34850001 34900000 0.421729 EYA1
8 76700001 76750000 0.421726 FRMD3
7 7625001 7675000 0.42168 U6
20 23025001 23075000 0.421624 ANKRD55
11 55625001 55675000 0.421541 CTNNA2
23 16750001 16800000 0.421532 PTK7
23 16750001 16800000 0.421532 CUL9
23 16750001 16800000 0.421532 SRF
27 34825001 34875000 0.421519 ADAM18
11 19700001 19750000 0.421422 PRKD3
5 47625001 47675000 0.42141 TMBIM4
5 47625001 47675000 0.42141 LLPH
28 26775001 26825000 0.421391 PRF1
8 7525001 7575000 0.421301 CTSB
2 18925001 18975000 0.42126 PDE11A
21 45475001 45525000 0.421245 PRORP
21 45475001 45525000 0.421245 U6
28 26250001 26300000 0.421216 MACROH2A2
16 41525001 41575000 0.421178 TNFRSF8
16 41525001 41575000 0.421178 TNFRSF1B
5 17775001 17825000 0.4211 C5H12orf50
23 11100001 11150000 0.421097 TMEM217







23 11100001 11150000 0.421097 TBC1D22B
18 50375001 50425000 0.421048 AXL
18 50375001 50425000 0.421048 CYP2S1
8 61150001 61200000 0.420968 PAX5
18 2400001 2450000 0.420791 ZNRF1
26 26000001 26050000 0.420761 SORCS3
8 71500001 71550000 0.420758 ADAM28
14 44200001 44250000 0.420758 PAG1
22 30425001 30475000 0.420755 FOXP1
19 27675001 27725000 0.420689 ALOX15B
19 27675001 27725000 0.420689 ALOX12B
19 27675001 27725000 0.420689 GUCY2D
19 42250001 42300000 0.42068 RAB5C
19 42250001 42300000 0.42068 KCNH4
19 42250001 42300000 0.42068 KAT2A
19 42250001 42300000 0.42068 HSPB9
23 16550001 16600000 0.420598 CNPY3
23 16550001 16600000 0.420598 GNMT
23 16550001 16600000 0.420598 PTCRA
27 34775001 34825000 0.420585 ADAM3A
18 53400001 53450000 0.420468 MYPOP
18 53400001 53450000 0.420468 NOVA2
18 53400001 53450000 0.420468 NANOS2
19 44925001 44975000 0.420385 MAP3K14
16 45350001 45400000 0.420348 ERRFI1
4 57575001 57625000 0.420325 IMMP2L
4 12500001 12550000 0.420216 PPP1R9A
4 12500001 12550000 0.420216 PON1
10 30850001 30900000 0.420175 DPH6
7 14550001 14600000 0.420175 COL5A3
7 14550001 14600000 0.420175 RDH8
21 40175001 40225000 0.420012 PRKD1
14 35050001 35100000 0.41997 EYA1
20 14750001 14800000 0.419864 SHISAL2B
20 14750001 14800000 0.419864 SREK1IP1
4 80500001 80550000 0.419833 SUGCT
15 39875001 39925000 0.419768 TEAD1
16 65100001 65150000 0.419692 TSEN15
22 50500001 50550000 0.419623 BSN
22 50500001 50550000 0.419623 APEH
22 50500001 50550000 0.419623 RNF123
22 50500001 50550000 0.419623 MST1
23 15450001 15500000 0.419576 MDFI
23 15450001 15500000 0.419576 TFEB
20 48850001 48900000 0.419538 CDH10
1 149300001 149350000 0.419509 TTC3
1 149300001 149350000 0.419509 PIGP
2 23300001 23350000 0.419501 CDCA7
21 42100001 42150000 0.41943 NUBPL
20 14375001 14425000 0.419417 U4
13 17925001 17975000 0.41933 PDSS1
22 45275001 45325000 0.419243 ERC2







19 52050001 52100000 0.419179 ENDOV
19 52050001 52100000 0.419179 NPTX1
21 64975001 65025000 0.419166 EVL
21 64975001 65025000 0.419166 U1
2 47350001 47400000 0.419086 KIF5C
19 51275001 51325000 0.419022 BAHCC1
23 18850001 18900000 0.418982 RUNX2
18 46400001 46450000 0.418981 KMT2B
18 46400001 46450000 0.418981 UPK1A
18 46400001 46450000 0.418981 ZBTB32
19 23075001 23125000 0.418849 SMG6
19 23075001 23125000 0.418849 HIC1
22 48125001 48175000 0.418845 NEK4
22 48125001 48175000 0.418845 GLT8D1
22 48125001 48175000 0.418845 GNL3
22 48125001 48175000 0.418845 SPCS1
22 48125001 48175000 0.418845 SNORD19B
22 48125001 48175000 0.418845 SNORD69
22 48125001 48175000 0.418845 SNORD19
22 48125001 48175000 0.418845 SNORD19C
13 77850001 77900000 0.418718 SLC9A8
21 2775001 2825000 0.418711 ATP10A
4 80525001 80575000 0.418671 SUGCT
7 90075001 90125000 0.418631 LY SMD3
7 90075001 90125000 0.418631 POLR3G
19 31250001 31300000 0.418553 ARHGAP44
1 2500001 2550000 0.418526 OLIG2
19 23100001 23150000 0.418317 SMG6
19 23100001 23150000 0.418317 U6
8 82525001 82575000 0.418306 ERCC6L2
20 3100001 3150000 0.418257 RANBP17
19 50825001 50875000 0.418252 RAC3
19 50825001 50875000 0.418252 DCXR
19 50825001 50875000 0.418252 DCXR
19 50825001 50875000 0.418252 RFNG
18 51900001 51950000 0.418244 SMG9
18 51900001 51950000 0.418244 IRGC
23 18925001 18975000 0.418213 RUNX2
5 47850001 47900000 0.41812 HMGA2
28 25300001 25350000 0.418027 KIFBP
5 8975001 9025000 0.417988 SYT1
2 38250001 38300000 0.417973 UPP2
2 18750001 18800000 0.417922 RBM45
2 18750001 18800000 0.417922 CYCT
18 11800001 11850000 0.417886 IRF8
14 900001 950000 0.41788 EPPK1
5 108850001 108900000 0.417855 ADA2
23 16725001 16775000 0.417834 PTK7
8 16250001 16300000 0.41777 LINGO2
2 124675001 124725000 0.417764 YTHDF2
18 11725001 11775000 0.417715 EMC8
18 11725001 11775000 0.417715 COX4I1







19 50000001 50050000 0.417692 FOXK2
19 50000001 50050000 0.417692 WDR45B
21 24600001 24650000 0.417692 SH3GL3
23 15050001 15100000 0.417652 TREM2
23 15050001 15100000 0.417652 TREML1
4 10700001 10750000 0.417583 VPS50
1 145950001 146000000 0.417521 MCM3AP
1 145950001 146000000 0.417521 C1H21orf58
1 145950001 146000000 0.417521 YBEY
14 33825001 33875000 0.417429 NCOA2
20 14300001 14350000 0.417406 ADAMTS6
3 120625001 120675000 0.417342 BOK
3 120625001 120675000 0.417342 THAP4
3 107050001 107100000 0.417186 RHBDL2
2 47400001 47450000 0.417142 EPC2
18 14425001 14475000 0.417029 ANKRD11
18 14425001 14475000 0.417029 SPG7
3 108900001 108950000 0.417002 GRIK3
28 29075001 29125000 0.416867 P4HA1
16 3200001 3250000 0.41678 CDK18
16 51225001 51275000 0.416715 UBE2J2
16 51225001 51275000 0.416715 SCNN1D
16 51225001 51275000 0.416715 SDF4
16 51225001 51275000 0.416715 ACAP3
16 51225001 51275000 0.416715 C1QTNF12
16 51225001 51275000 0.416715 B3GALT6
19 41125001 41175000 0.416712 KRT23
19 41125001 41175000 0.416712 KRT39
5 47775001 47825000 0.416619 HMGA2
13 78000001 78050000 0.416539 RNF114
13 78000001 78050000 0.416539 SNAI1
13 78000001 78050000 0.416539 SNORA70
28 26550001 26600000 0.416256 LRRC20
8 39275001 39325000 0.415985 PLGRKT
15 64475001 64525000 0.415944 LMO2
5 111300001 111350000 0.415887 GRAP2
8 78950001 79000000 0.415874 AGTPBP1
19 43550001 43600000 0.415849 MEOX1
28 24850001 24900000 0.415706 SLC25A16
20 475001 525000 0.415698 SLIT3
7 89975001 90025000 0.41566 MBLAC2
14 33625001 33675000 0.415576 SLCO5A1
1 149450001 149500000 0.415547 VPS26C
7 7750001 7800000 0.415457 AKAP8
7 7750001 7800000 0.415457 AKAP8L
29 49200001 49250000 0.415398 CD81
29 9825001 9875000 0.415366 SYTL2
29 9825001 9875000 0.415366 CCDC89
19 12950001 13000000 0.415365 MRM1
15 79325001 79375000 0.415247 OR8K62
15 79325001 79375000 0.415247 OR5AL8
7 7900001 7950000 0.415217 NOTCH3







3 120925001 120975000 0.415185 U6
2 124850001 124900000 0.415084 TRNAU1AP
2 124850001 124900000 0.415084 RCC1
2 124850001 124900000 0.415084 SNORA44
2 124850001 124900000 0.415084 SNORA61
2 124850001 124900000 0.415084 SNORD99
20 14450001 14500000 0.415033 CWC27
8 91300001 91350000 0.415009 GRIN3A
8 91300001 91350000 0.415009 RNF20
19 12925001 12975000 0.414978 DHRS11
19 12925001 12975000 0.414978 MRM1
19 12925001 12975000 0.414978 GGNBP2
4 5225001 5275000 0.414966 GRB10
8 39325001 39375000 0.414924 INSL6
9 15475001 15525000 0.414775 MYO6
18 22050001 22100000 0.414716 FTO
19 28800001 28850000 0.414699 STX8
22 49925001 49975000 0.41469 CACNA2D2
14 33575001 33625000 0.41463 SLCO5A1
20 20275001 20325000 0.414619 PDE4D
28 26750001 26800000 0.414494 PALD1
28 26750001 26800000 0.414494 PRF1
28 15475001 15525000 0.41448 CCDC6
2 18900001 18950000 0.41439 PDE11A
3 19675001 19725000 0.414353 GABPB2
3 19675001 19725000 0.414353 SEMA6C
3 19675001 19725000 0.414353 MLLT11
18 2375001 2425000 0.414251 ZNRF1
5 108875001 108925000 0.41399 ADA2
19 41175001 41225000 0.413924 KRT40
19 41175001 41225000 0.413924 KRTAP3-3
19 41175001 41225000 0.413924 KRTAP3-1
14 44175001 44225000 0.41377 PAG1
27 34850001 34900000 0.413759 ADAM18
25 25700001 25750000 0.41375 XPO6
28 8050001 8100000 0.413533 ARID4B
28 8050001 8100000 0.413533 GGPS1
28 8050001 8100000 0.413533 TBCE
8 61575001 61625000 0.413471 ZBTB5
8 61575001 61625000 0.413471 POLR1E
8 61575001 61625000 0.413471 U6
16 3650001 3700000 0.413347 SLC26A9
22 7100001 7150000 0.413117 CNOT10
19 23025001 23075000 0.413052 RTN4RL1
19 23025001 23075000 0.413052 DPH1
19 23025001 23075000 0.413052 OVCA2
19 23025001 23075000 0.413052 HIC1
19 46000001 46050000 0.41305 KANSL1
19 46000001 46050000 0.41305 MAPT
28 250001 300000 0.412967 OR5L20
28 250001 300000 0.412967 OR5D18K
1 138925001 138975000 0.412901 ATP2C1







29 48500001 48550000 0.412834 OSBPL5
29 48500001 48550000 0.412834 U6
19 50700001 50750000 0.412829 CCDC57
4 69775001 69825000 0.412715 NFE2L3
19 44550001 44600000 0.412681 EFTUD2
19 44550001 44600000 0.412681 GJC1
19 44550001 44600000 0.412681 HIGD1B
22 43600001 43650000 0.412632 ARF4
22 43600001 43650000 0.412632 PDE12
4 12450001 12500000 0.412449 PPP1R9A
11 104400001 104450000 0.412434 ADAMTSL2
11 104400001 104450000 0.412434 MYMK
19 44075001 44125000 0.4124 RUNDC3A
19 44075001 44125000 0.4124 SLC4A1
16 3475001 3525000 0.412376 NUCKS1
16 3475001 3525000 0.412376 RAB29
20 14425001 14475000 0.412363 CWC27
2 8850001 8900000 0.412354 TFPI
2 8850001 8900000 0.412354 CALCRL
4 40600001 40650000 0.412206 GNAT3
14 1075001 1125000 0.412095 EEF1D
14 1075001 1125000 0.412095 PYCR3
14 1075001 1125000 0.412095 GFUS
14 1075001 1125000 0.412095 TIGD5
2 89075001 89125000 0.41204 SGO2
2 89075001 89125000 0.41204 AOX1
7 42850001 42900000 0.411932 OR2AV11
7 42850001 42900000 0.411932 OR2AZ3
22 49150001 49200000 0.411929 RAD54L2
22 49150001 49200000 0.411929 TEX264
18 11075001 11125000 0.411787 ZDHHC7
7 90000001 90050000 0.411737 MBLAC2
7 90000001 90050000 0.411737 POLR3G
7 7600001 7650000 0.411719 U6
11 100675001 100725000 0.411716 HMCN2
5 17750001 17800000 0.411594 C5H12orf50
1 156375001 156425000 0.411573 KCNH8
2 124875001 124925000 0.411568 RCC1
2 124875001 124925000 0.411568 TRNAU1AP
2 124875001 124925000 0.411568 PHACTR4
2 124875001 124925000 0.411568 SNORA73
2 124875001 124925000 0.411568 SNORA73
2 124875001 124925000 0.411568 SNORA73
19 28825001 28875000 0.411544 STX8
19 28825001 28875000 0.411544 CFAP52
4 5375001 5425000 0.411498 DDC
15 39925001 39975000 0.411492 TEAD1
16 3300001 3350000 0.411394 MFSD4A
3 625001 675000 0.411301 DCAF6
16 43625001 43675000 0.411118 CTNNBIP1
3 48275001 48325000 0.41108 TLCD4
22 49225001 49275000 0.410914 RAD54L2







20 53925001 53975000 0.410884 CDH18
18 22600001 22650000 0.410851 IRX3
19 51525001 51575000 0.410676 AATK
29 49225001 49275000 0.410609 TSPAN32
7 30975001 31025000 0.410524 SNX2
7 30975001 31025000 0.410524 SNX24
1 156350001 156400000 0.410462 KCNH8
18 46500001 46550000 0.410224 NPHS1
18 46500001 46550000 0.410224 PRODH2
18 46500001 46550000 0.410224 ARHGAP33
18 46500001 46550000 0.410224 U6
2 26725001 26775000 0.409976 BBS5
2 26725001 26775000 0.409976 KLHL41
2 26725001 26775000 0.409976 FASTKD1
29 950001 1000000 0.409874 VSTM5
3 120450001 120500000 0.409809 HDLBP
3 120450001 120500000 0.409809 SEPTIN2
22 47825001 47875000 0.409635 RFT1
2 47325001 47375000 0.409627 KIF5C
3 58475001 58525000 0.409601 CCN1
19 38975001 39025000 0.40959 GPR179
19 38975001 39025000 0.40959 SOCS7
19 38975001 39025000 0.40959 MRPL45
22 35175001 35225000 0.409464 SLC25A26
5 81850001 81900000 0.409404 PTHLH
2 124725001 124775000 0.409395 GMEB1
2 124725001 124775000 0.409395 YTHDF2
2 124725001 124775000 0.409395 U6
11 19675001 19725000 0.409377 PRKD3
11 19675001 19725000 0.409377 NDUFAF7
11 11500001 11550000 0.409256 EMX1
11 11500001 11550000 0.409256 SPR
3 103575001 103625000 0.40925 CCDC30
14 1200001 1250000 0.409186 ZC3H3
14 1200001 1250000 0.409186 MAFA
14 33975001 34025000 0.409141 NCOA2
5 108825001 108875000 0.409074 ADA2
5 108825001 108875000 0.409074 HDHD5
16 43675001 43725000 0.409053 CTNNBIP1
28 28875001 28925000 0.409015 MCU
28 28875001 28925000 0.409015 OIT3
28 28875001 28925000 0.409015 U6
20 3050001 3100000 0.408992 RANBP17
15 43200001 43250000 0.408976 IPO7
15 43200001 43250000 0.408976 SNORA23
22 33375001 33425000 0.408713 TAFA1
16 6750001 6800000 0.408705 KCNT2
25 25725001 25775000 0.408651 XPO6
20 14275001 14325000 0.408616 ADAMTS6
8 82550001 82600000 0.408538 ERCC6L2
19 23125001 23175000 0.408508 SMG6
19 23125001 23175000 0.408508 U6







8 61525001 61575000 0.408395 GRHPR
8 61525001 61575000 0.408395 ZBTB5
28 26650001 26700000 0.408386 PALD1
8 85875001 85925000 0.408122 ROR2
3 103725001 103775000 0.408058 ZMYND12
4 57675001 57725000 0.408005 IMMP2L
5 112550001 112600000 0.408002 ACO2
5 112550001 112600000 0.408002 PHF5A
5 110425001 110475000 0.407981 NPTXR
5 110425001 110475000 0.407981 CBX6
28 28250001 28300000 0.407856 ASCC1
28 28250001 28300000 0.407856 ANAPC16
6 91250001 91300000 0.407723 CCDC158
6 91250001 91300000 0.407723 U6
5 47600001 47650000 0.407712 IRAK3
5 47600001 47650000 0.407712 TMBIM4
13 77875001 77925000 0.407672 SLC9A8
29 28400001 28450000 0.407639 CCDC15
16 38575001 38625000 0.407596 MROH9
19 56250001 56300000 0.407494 NUP85
19 56250001 56300000 0.407494 SUMO2
16 43650001 43700000 0.407306 CTNNBIP1
8 7775001 7825000 0.407265 BLK
29 28150001 28200000 0.407258 SPA17
29 28150001 28200000 0.407258 SIAE
11 11875001 11925000 0.407208 EXOC6B
28 35450001 35500000 0.40719 CL46
11 103975001 104025000 0.407143 NOTCH1
23 16675001 16725000 0.407114 PTK7
23 16675001 16725000 0.407114 KLC4
23 16675001 16725000 0.407114 CUL7
23 16675001 16725000 0.407114 MRPL2
11 101325001 101375000 0.407067 NUP214
14 30975001 31025000 0.406931 SGK3
14 23225001 23275000 0.406918 LYN
10 32375001 32425000 0.40689 CDIN1
15 39900001 39950000 0.406836 TEAD1
4 85625001 85675000 0.406743 CPED1
14 10350001 10400000 0.406614 ASAP1
19 39175001 39225000 0.406536 SRCIN1
3 98000001 98050000 0.4065 SLC5A9
4 51875001 51925000 0.406214 CAV1
4 51875001 51925000 0.406214 CAV2
22 30625001 30675000 0.406203 FOXP1
16 6725001 6775000 0.406199 KCNT2
22 50800001 50850000 0.406126 IHO1
22 50800001 50850000 0.406126 C22H3orf62
22 50800001 50850000 0.406126 C22H3orf84
22 50800001 50850000 0.406126 USP4
3 106000001 106050000 0.406061 PPT1
3 106000001 106050000 0.406061 CAP1
8 11600001 11650000 0.406042 ACO1







8 11600001 11650000 0.406042 DDX58
19 52475001 52525000 0.405982 CCDC40
19 52475001 52525000 0.405982 GAA
19 52475001 52525000 0.405982 EIF4A3
11 68500001 68550000 0.405948 TIA1
11 68500001 68550000 0.405948 C11H2orf42
2 18875001 18925000 0.405885 PDE11A
1 1650001 1700000 0.405873 ITSN1
1 1650001 1700000 0.405873 ATP5PO
14 1050001 1100000 0.405774 MAPK15
14 1050001 1100000 0.405774 GFUS
14 1050001 1100000 0.405774 CCDC166
14 1050001 1100000 0.405774 ZNF623
11 11800001 11850000 0.40562 EXOC6B
19 44050001 44100000 0.405531 SLC4A1
19 51500001 51550000 0.405475 CEP131
19 51500001 51550000 0.405475 AATK
4 80550001 80600000 0.405397 SUGCT
16 38600001 38650000 0.405383 MROH9
16 38600001 38650000 0.405383 FMO3
7 53825001 53875000 0.405253 ARHGAP26
15 43225001 43275000 0.405209 IPO7
3 103750001 103800000 0.405184 RIMKLA
3 103750001 103800000 0.405184 ZMYND12
15 52700001 52750000 0.405177 P2RY 2
22 33850001 33900000 0.405156 SUCLG2
15 62825001 62875000 0.405051 RCN1
28 25450001 25500000 0.404966 SRGN
3 103975001 104025000 0.404933 FOXJ3
3 103975001 104025000 0.404933 GUCA2B
3 103975001 104025000 0.404933 GUCA2A
4 81075001 81125000 0.404896 CDK13
12 19475001 19525000 0.404889 MIR15A
4 40625001 40675000 0.404626 GNAT3
29 48475001 48525000 0.40462 OSBPL5
8 94550001 94600000 0.404588 NIPSNAP3A
14 875001 925000 0.404518 PLEC
3 98025001 98075000 0.404515 SKINT1
11 48500001 48550000 0.404498 REEP1
8 72725001 72775000 0.404477 KCTD9
8 72725001 72775000 0.404477 GNRH1
28 4325001 4375000 0.404426 TSNAX
28 28050001 28100000 0.404201 CHST3
7 7700001 7750000 0.404123 WIZ
7 7700001 7750000 0.404123 AKAP8L
7 7700001 7750000 0.404123 RASAL3
6 57950001 58000000 0.403929 KLF3
23 11125001 11175000 0.40391 TBC1D22B
23 11125001 11175000 0.40391 TMEM217
8 7450001 7500000 0.403899 DEFB134
8 86950001 87000000 0.403893 SYK
11 68525001 68575000 0.40373 TIA1







14 9950001 10000000 0.403624 ADCY8
5 111575001 111625000 0.403594 TNRC6B
2 17800001 17850000 0.403458 CCDC141
22 42875001 42925000 0.403363 KCTD6
22 42875001 42925000 0.403363 PDHB
22 42875001 42925000 0.403363 PXK
22 48325001 48375000 0.40328 STAB1
22 48325001 48375000 0.40328 NT5DC2
22 48325001 48375000 0.40328 NISCH
14 81900001 81950000 0.403278 SNTB1
19 28650001 28700000 0.403211 STX8
28 28150001 28200000 0.403165 ASCC1
28 28150001 28200000 0.403165 SPOCK2
7 21725001 21775000 0.40308 RAD50
3 89575001 89625000 0.403046 PLPP3
22 47775001 47825000 0.403003 RFT1
22 47775001 47825000 0.403003 PRKCD
8 39250001 39300000 0.402971 PLGRKT
8 39250001 39300000 0.402971 CD274
19 47150001 47200000 0.402962 MARCHF10
2 18775001 18825000 0.402933 CYCT
2 18775001 18825000 0.402933 RBM45
14 1100001 1150000 0.402899 EEF1D
14 1100001 1150000 0.402899 PYCR3
14 1100001 1150000 0.402899 GSDMD
14 1100001 1150000 0.402899 MROH6
14 1100001 1150000 0.402899 NAPRT
14 1100001 1150000 0.402899 TIGD5
3 103900001 103950000 0.402836 FOXJ3
18 11825001 11875000 0.402828 IRF8
19 38850001 38900000 0.402807 NPEPPS
19 38850001 38900000 0.402807 U6
2 124750001 124800000 0.402743 GMEB1
29 5225001 5275000 0.402734 TRIM64
14 81875001 81925000 0.402649 SNTB1
3 35675001 35725000 0.402518 VAV3
16 6775001 6825000 0.402428 KCNT2
28 26625001 26675000 0.402333 NODAL
28 26625001 26675000 0.402333 EIF4EBP2
10 32400001 32450000 0.402322 CDIN1
28 15525001 15575000 0.402322 CCDC6
14 1225001 1275000 0.402301 RHPN1
14 1225001 1275000 0.402301 MAFA
7 12275001 12325000 0.402272 CACNA1A
18 52775001 52825000 0.402235 PPP1R37
18 52775001 52825000 0.402235 NKPD1
18 52775001 52825000 0.402235 TRAPPC6A
7 10475001 10525000 0.402228 OR7A96
7 10475001 10525000 0.402228 OR7A91
16 45650001 45700000 0.402169 CAMTA1
22 60325001 60375000 0.402118 CHCHD6
7 14225001 14275000 0.402067 ZNF177







3 119150001 119200000 0.402023 OR9S35P
3 119150001 119200000 0.402023 OR9S43
3 119150001 119200000 0.402023 OR9S43B
19 27575001 27625000 0.401904 CHD3
19 27575001 27625000 0.401904 CNTROB
19 27575001 27625000 0.401904 KCNAB3
19 27575001 27625000 0.401904 RNF227
19 27575001 27625000 0.401904 TRAPPC1
21 64950001 65000000 0.401847 EVL
3 120675001 120725000 0.401782 THAP4
3 120675001 120725000 0.401782 ATG4B
5 8950001 9000000 0.401773 SYT1
20 3125001 3175000 0.401738 RANBP17
20 3125001 3175000 0.401738 TLX3
8 70825001 70875000 0.401672 NKX2-6
8 85750001 85800000 0.401645 SPTLC1
29 49125001 49175000 0.401633 KCNQ1
29 49125001 49175000 0.401633 TRPM5
11 44975001 45025000 0.401551 SLC5A7
7 90550001 90600000 0.40153 ADGRV1
1 1725001 1775000 0.401457 ITSN1
26 34125001 34175000 0.401404 CASP7
26 34125001 34175000 0.401404 NRAP
18 2700001 2750000 0.401398 CFDP1
18 2700001 2750000 0.401398 CFDP2
22 34100001 34150000 0.401242 SUCLG2
22 52550001 52600000 0.401231 CCDC12
22 52550001 52600000 0.401231 PTH1R
4 40000001 40050000 0.401175 SEMA3C
11 14175001 14225000 0.401152 XDH
3 120525001 120575000 0.401113 FARP2
22 30275001 30325000 0.400958 FOXP1
2 18375001 18425000 0.400867 PLEKHA3
2 18375001 18425000 0.400867 FKBP7
3 725001 775000 0.400826 DCAF6
3 725001 775000 0.400826 MPC2
22 49250001 49300000 0.400624 RAD54L2
22 49250001 49300000 0.400624 DCAF1
4 39525001 39575000 0.400608 U6
1 56275001 56325000 0.400579 CD96
28 44375001 44425000 0.400568 ALOX5
18 2550001 2600000 0.400534 BCAR1
18 2550001 2600000 0.400534 CTRB1
23 13300001 13350000 0.40052 KIF6
26 22100001 22150000 0.400511 BTRC
18 49200001 49250000 0.40046 EID2
14 44225001 44275000 0.400408 PAG1
28 27750001 27800000 0.400383 CDH23
11 11550001 11600000 0.400277 SPR
14 36650001 36700000 0.400244 RDH10
15 64400001 64450000 0.40015 FBXO3
2 124650001 124700000 0.400065 OPRD1







23 47975001 48025000 0.40003 SSR1
7 11875001 11925000 0.399966 Y JU2B
7 11875001 11925000 0.399966 MRI1
7 11875001 11925000 0.399966 C7H19orf53
8 10975001 11025000 0.399929 ESCO2
8 10975001 11025000 0.399929 PBK
8 10975001 11025000 0.399929 CCDC25
22 33400001 33450000 0.399772 TAFA1
13 70850001 70900000 0.399729 PTPRT
5 67450001 67500000 0.399683 NT5DC3
29 12775001 12825000 0.399675 PRCP
1 1625001 1675000 0.399648 ITSN1
1 1625001 1675000 0.399648 ATP5PO
18 34150001 34200000 0.399537 CDH5
18 34150001 34200000 0.399537 BEAN1
18 11175001 11225000 0.399509 CIBAR2
18 11175001 11225000 0.399509 KIAA0513
5 111650001 111700000 0.399454 ADSL
5 111650001 111700000 0.399454 TNRC6B
3 57150001 57200000 0.399421 SELENOF
17 6900001 6950000 0.399378 LRBA
19 38525001 38575000 0.399359 SP2
19 38525001 38575000 0.399359 PNPO
10 30925001 30975000 0.39933 DPH6
18 22575001 22625000 0.399248 IRX3
7 12850001 12900000 0.399236 MAN2B1
7 12850001 12900000 0.399236 ZNF791
3 78350001 78400000 0.399181 MIER1
3 120250001 120300000 0.39915 SNED1
2 124825001 124875000 0.399081 TRNAU1AP
2 124825001 124875000 0.399081 TAF12
2 124825001 124875000 0.399081 RAB42
2 124825001 124875000 0.399081 SNORA44
2 124825001 124875000 0.399081 SNORA61
2 124825001 124875000 0.399081 SNORD99
8 79300001 79350000 0.399065 GOLM1
13 77900001 77950000 0.399057 SLC9A8
16 43425001 43475000 0.399033 UBE4B
23 11150001 11200000 0.39895 TBC1D22B
5 104425001 104475000 0.398937 ANO2
1 138950001 139000000 0.398827 ATP2C1
7 21875001 21925000 0.398755 IL5
3 108800001 108850000 0.398619 GRIK3
11 12350001 12400000 0.398576 CYP26B1
22 48575001 48625000 0.398526 GLYCTK
8 65000001 65050000 0.398463 STX17
8 65000001 65050000 0.398463 ERP44
29 49550001 49600000 0.39841 TNNT3
29 49550001 49600000 0.39841 PRR33
29 49550001 49600000 0.39841 LSP1
7 14475001 14525000 0.398344 OLFM2
7 14475001 14525000 0.398344 SNORA70







14 44150001 44200000 0.398326 PAG1
14 36825001 36875000 0.3983 STAU2
21 45450001 45500000 0.398048 PRORP
21 45450001 45500000 0.398048 U6
11 12325001 12375000 0.397928 EXOC6B
19 50550001 50600000 0.397917 CSNK1D
7 19250001 19300000 0.397884 ARRDC5
7 19250001 19300000 0.397884 PLIN3
7 19250001 19300000 0.397884 UHRF1
11 11525001 11575000 0.39787 SPR
19 11325001 11375000 0.397835 BRIP1
4 12475001 12525000 0.397823 PPP1R9A
23 15650001 15700000 0.397823 MED20
23 15650001 15700000 0.397823 USP49
23 15650001 15700000 0.397823 BYSL
23 15650001 15700000 0.397823 CCND3
27 33275001 33325000 0.397643 ASH2L
27 33275001 33325000 0.397643 STAR
19 9400001 9450000 0.397628 HSF5
19 9400001 9450000 0.397628 MTMR4
2 17675001 17725000 0.397622 SESTD1
2 17700001 17750000 0.397584 SESTD1
19 27650001 27700000 0.397582 GUCY2D
19 27650001 27700000 0.397582 ALOX15B
10 65300001 65350000 0.397475 DUOX2
10 65300001 65350000 0.397475 SORD
10 65300001 65350000 0.397475 DUOXA1
10 65300001 65350000 0.397475 DUOXA2
12 15075001 15125000 0.39742 NUFIP1
4 44775001 44825000 0.397414 RELN
18 24875001 24925000 0.397314 NUP93
18 24875001 24925000 0.397314 SLC12A3
18 24875001 24925000 0.397314 MIR138-2
22 49350001 49400000 0.397174 DCAF1
22 49350001 49400000 0.397174 DOCK3
22 49350001 49400000 0.397174 MANF
22 49350001 49400000 0.397174 RBM15B
19 51075001 51125000 0.397169 SLC25A10
19 51075001 51125000 0.397169 MRPL12
19 51075001 51125000 0.397169 HGS
4 76750001 76800000 0.396907 OGDH
29 47850001 47900000 0.39685 SHANK2
16 43725001 43775000 0.396844 CLSTN1
3 119175001 119225000 0.396836 OR9S35P
11 98600001 98650000 0.396812 FAM102A
11 98600001 98650000 0.396812 DPM2
14 1350001 1400000 0.396732 LY 6H
14 1350001 1400000 0.396732 GPIHBP1
3 97875001 97925000 0.396729 SPATA6
15 39975001 40025000 0.396503 TEAD1
28 27700001 27750000 0.396471 CDH23
11 7425001 7475000 0.396452 TMEM182







11 7425001 7475000 0.396452 MFSD9
8 29025001 29075000 0.396428 TTC39B
19 47850001 47900000 0.396425 DCAF7
19 47850001 47900000 0.396425 KCNH6
1 152800001 152850000 0.396377 ANKRD28
10 65275001 65325000 0.396374 DUOX1
10 65275001 65325000 0.396374 DUOX2
10 65275001 65325000 0.396374 DUOXA1
10 65275001 65325000 0.396374 DUOXA2
26 4775001 4825000 0.396319 PCDH15
3 31550001 31600000 0.396198 INKA2
3 31550001 31600000 0.396198 RAP1A
3 31550001 31600000 0.396198 DDX20
7 14400001 14450000 0.396094 PIN1
7 14400001 14450000 0.396094 FBXL12
7 14400001 14450000 0.396094 OLFM2
7 14400001 14450000 0.396094 UBL5
20 5575001 5625000 0.395961 CPEB4
13 17375001 17425000 0.395892 RBM17
1 2350001 2400000 0.395794 IFNAR2
19 26250001 26300000 0.395753 SCIMP
10 75425001 75475000 0.395748 RHOJ
14 33775001 33825000 0.395738 PRDM14
19 50775001 50825000 0.395713 FASN
19 50775001 50825000 0.395713 GPS1
19 50775001 50825000 0.395713 DUS1L
19 50775001 50825000 0.395713 RFNG
19 27750001 27800000 0.395664 ALOXE3
19 27750001 27800000 0.395664 PER1
19 27750001 27800000 0.395664 VAMP2
19 27750001 27800000 0.395664 HES7
19 27750001 27800000 0.395664 U6
22 45925001 45975000 0.395531 CACNA2D3
26 25950001 26000000 0.395493 SORCS3
20 30025001 30075000 0.395488 MRPS30
12 31275001 31325000 0.395395 MTUS2
2 19000001 19050000 0.395194 PDE11A
19 38825001 38875000 0.395069 NPEPPS
19 38825001 38875000 0.395069 U6
1 70625001 70675000 0.394995 TFRC
1 70625001 70675000 0.394995 TNK2
3 106050001 106100000 0.394987 CAP1
29 50375001 50425000 0.394977 AP2A2
20 3025001 3075000 0.394934 RANBP17
2 27225001 27275000 0.394876 SPC25
2 27225001 27275000 0.394876 G6PC2
2 27225001 27275000 0.394876 NOSTRIN
2 27225001 27275000 0.394876 U6
3 106025001 106075000 0.394863 CAP1
3 106025001 106075000 0.394863 PPT1
19 28925001 28975000 0.394852 USP43
19 28925001 28975000 0.394852 DHRS7C







22 46250001 46300000 0.394837 CACNA2D3
14 38800001 38850000 0.39477 HNF4G
8 72550001 72600000 0.39476 DOCK5
14 31025001 31075000 0.394695 SGK3
14 31025001 31075000 0.394695 MCMDC2
2 23325001 23375000 0.394671 CDCA7
22 34025001 34075000 0.394668 SUCLG2
16 32400001 32450000 0.39465 HNRNPU
16 32400001 32450000 0.39465 COX20
8 65025001 65075000 0.394631 ERP44
7 11275001 11325000 0.394615 PKN1
7 11275001 11325000 0.394615 GIPC1
7 11275001 11325000 0.394615 PTGER1
22 32475001 32525000 0.394597 TMF1
22 32475001 32525000 0.394597 UBA3
2 125075001 125125000 0.394422 SESN2
19 19150001 19200000 0.394352 KSR1
1 1750001 1800000 0.394339 ITSN1
3 119125001 119175000 0.394322 OR9S43
3 119125001 119175000 0.394322 OR9S43B
20 69325001 69375000 0.394292 IRX1
28 28950001 29000000 0.394121 PLA2G12B
11 11625001 11675000 0.394108 EXOC6B
29 12750001 12800000 0.394058 PRCP
8 80100001 80150000 0.394048 GAS1
4 80700001 80750000 0.394031 SUGCT
7 90575001 90625000 0.394003 ADGRV1
8 83400001 83450000 0.39395 ZNF782
13 22775001 22825000 0.393864 MLLT10
18 10825001 10875000 0.393861 KLHL36
18 10825001 10875000 0.393861 USP10
3 450001 500000 0.39386 TIPRL
22 53550001 53600000 0.393826 SACM1L
22 53550001 53600000 0.393826 SLC6A20
7 90450001 90500000 0.393709 ADGRV1
21 28100001 28150000 0.393707 FAM189A1
22 43075001 43125000 0.393642 DNASE1L3
22 43075001 43125000 0.393642 ABHD6
14 39800001 39850000 0.393589 ZFHX4
6 104275001 104325000 0.393582 MSX1
1 70650001 70700000 0.393503 TFRC
21 40150001 40200000 0.393497 PRKD1
7 11825001 11875000 0.393354 ZSWIM4
7 11825001 11875000 0.393354 C7H19orf53
19 42275001 42325000 0.393338 KCNH4
19 42275001 42325000 0.393338 STAT5B
19 42275001 42325000 0.393338 RAB5C
19 42275001 42325000 0.393338 GHDC
19 42275001 42325000 0.393338 HCRT
21 67650001 67700000 0.393306 CDC42BPB
29 28125001 28175000 0.393211 SIAE
29 28125001 28175000 0.393211 SPA17







8 72600001 72650000 0.393178 DOCK5
22 43025001 43075000 0.393167 ABHD6
22 43025001 43075000 0.393167 U6
14 32425001 32475000 0.39304 C14H8orf34
28 15650001 15700000 0.393004 ANK3
3 48250001 48300000 0.393 TLCD4
3 48250001 48300000 0.393 RWDD3
21 45200001 45250000 0.392905 BAZ1A
4 67950001 68000000 0.39282 JAZF1
22 44175001 44225000 0.392754 ARHGEF3
20 14775001 14825000 0.39274 SHISAL2B
20 31775001 31825000 0.392724 CCDC152
16 41975001 42025000 0.39269 DRAXIN
16 41975001 42025000 0.39269 FBXO6
16 41975001 42025000 0.39269 MAD2L2
16 41975001 42025000 0.39269 FBXO44
19 28950001 29000000 0.392688 GLP2R
19 28950001 29000000 0.392688 DHRS7C
16 71950001 72000000 0.392659 TRAF5
16 71950001 72000000 0.392659 RD3
11 11475001 11525000 0.392629 SFXN5
11 11475001 11525000 0.392629 EMX1
7 14525001 14575000 0.392609 COL5A3
19 39050001 39100000 0.392605 ARHGAP23
3 120275001 120325000 0.392571 SNED1
28 27725001 27775000 0.392514 CDH23
22 33825001 33875000 0.392506 SUCLG2
28 15700001 15750000 0.392499 ANK3
3 103275001 103325000 0.392366 SLC2A1
23 16625001 16675000 0.392221 PPP2R5D
23 16625001 16675000 0.392221 CUL7
23 16625001 16675000 0.392221 KLHDC3
23 16625001 16675000 0.392221 RRP36
23 16625001 16675000 0.392221 MEA1
23 16625001 16675000 0.392221 PEX6
29 28375001 28425000 0.392189 HEPACAM
29 28375001 28425000 0.392189 CCDC15
19 29000001 29050000 0.392177 GLP2R
19 29000001 29050000 0.392177 RCVRN
19 29000001 29050000 0.392177 GAS7
14 36625001 36675000 0.392159 RDH10
14 36625001 36675000 0.392159 RPL7
8 39300001 39350000 0.392154 PLGRKT
19 25375001 25425000 0.392086 PITPNM3
19 25375001 25425000 0.392086 PIMREG
19 25375001 25425000 0.392086 AIPL1
22 32500001 32550000 0.392035 TMF1
22 32500001 32550000 0.392035 EOGT
3 56925001 56975000 0.392021 HS2ST1
20 31875001 31925000 0.392008 GHR
2 89100001 89150000 0.392007 AOX1
7 21800001 21850000 0.392 RAD50







22 60350001 60400000 0.391987 CHCHD6
22 7250001 7300000 0.391983 TRIM71
4 69650001 69700000 0.391969 SNX10
11 101300001 101350000 0.391963 NUP214
11 101300001 101350000 0.391963 AIF1L
28 26150001 26200000 0.391865 COL13A1
29 24500001 24550000 0.391835 PRMT3
16 50775001 50825000 0.39172 CFAP74
24 2600001 2650000 0.39169 ZNF516
28 28600001 28650000 0.391677 MICU1
4 51900001 51950000 0.391548 CAV2
4 51900001 51950000 0.391548 CAV1
15 16825001 16875000 0.39152 GUCY1A2
11 103950001 104000000 0.391471 NOTCH1
4 12400001 12450000 0.391384 PPP1R9A
2 44325001 44375000 0.391351 CACNB4
2 44325001 44375000 0.391351 ARL5A
8 70675001 70725000 0.391209 SLC25A37
11 100700001 100750000 0.391201 HMCN2
18 24850001 24900000 0.391198 NUP93
24 2350001 2400000 0.391098 ZNF236
11 83175001 83225000 0.391097 NBAS
20 20425001 20475000 0.391055 RAB3C
15 62850001 62900000 0.391043 RCN1
8 61450001 61500000 0.391042 ZCCHC7
3 120475001 120525000 0.391029 SEPTIN2
3 120475001 120525000 0.391029 FARP2
3 120475001 120525000 0.391029 HDLBP
19 50025001 50075000 0.390995 FOXK2
16 38625001 38675000 0.390916 FMO3
20 14350001 14400000 0.39082 U4
19 43975001 44025000 0.390798 HROB
19 43975001 44025000 0.390798 ASB16
19 43975001 44025000 0.390798 ATXN7L3
19 43975001 44025000 0.390798 TMUB2
19 43975001 44025000 0.390798 UBTF
20 35450001 35500000 0.390773 RICTOR
20 3075001 3125000 0.390721 RANBP17
3 36150001 36200000 0.39069 NTNG1
16 43700001 43750000 0.39069 CLSTN1
13 40150001 40200000 0.390676 RALGAPA2
4 32100001 32150000 0.390645 TRA2A
16 51150001 51200000 0.390594 DVL1
16 51150001 51200000 0.390594 MXRA8
16 51150001 51200000 0.390594 TAS1R3
16 51150001 51200000 0.390594 CPTP
16 51150001 51200000 0.390594 AURKAIP1
5 112575001 112625000 0.390553 ACO2
5 112575001 112625000 0.390553 POLR3H
5 58075001 58125000 0.390507 OR6C278
5 58075001 58125000 0.390507 OR6C207
18 11100001 11150000 0.390496 KIAA0513







18 11100001 11150000 0.390496 ZDHHC7
2 125375001 125425000 0.390455 SMPDL3B
2 125375001 125425000 0.390455 EYA3
2 125375001 125425000 0.390455 XKR8
25 25100001 25150000 0.390452 KATNIP
5 81825001 81875000 0.39043 PTHLH
13 22750001 22800000 0.390409 MLLT10
3 101375001 101425000 0.390392 RNF220
3 101375001 101425000 0.390392 TMEM53
14 925001 975000 0.390378 EPPK1
14 925001 975000 0.390378 NRBP2
14 925001 975000 0.390378 PUF60
4 68000001 68050000 0.390358 JAZF1
15 40350001 40400000 0.390293 MICAL2
16 45575001 45625000 0.390261 CAMTA1
10 70900001 70950000 0.390237 DACT1
11 11600001 11650000 0.390159 EXOC6B
22 37150001 37200000 0.390097 PRICKLE2
19 28675001 28725000 0.39001 STX8
12 32675001 32725000 0.38997 USP12
22 47975001 48025000 0.389937 TMEM110
22 47975001 48025000 0.389937 SFMBT1
18 18575001 18625000 0.389913 TENT4B
4 80650001 80700000 0.389853 SUGCT
26 45500001 45550000 0.38984 ADAM12
26 45500001 45550000 0.38984 FANK1
12 19375001 19425000 0.389822 SPRYD7
14 15050001 15100000 0.389737 NSMCE2
14 15050001 15100000 0.389737 WASHC5
8 7625001 7675000 0.389671 GATA4
8 7625001 7675000 0.389671 NEIL2
6 95975001 96025000 0.389587 PRKG2
6 30675001 30725000 0.389534 ATOH1
3 119225001 119275000 0.38946 OR9S42
1 145975001 146025000 0.389432 PCNT
1 145975001 146025000 0.389432 C1H21orf58
1 145975001 146025000 0.389432 YBEY
11 11775001 11825000 0.389399 EXOC6B
5 59000001 59050000 0.389385 OR6C266
5 59000001 59050000 0.389385 OR6C74
18 11450001 11500000 0.389359 GSE1
26 25300001 25350000 0.389352 SORCS3
14 14825001 14875000 0.389265 NSMCE2
3 25675001 25725000 0.389232 MAN1A2
8 64825001 64875000 0.389217 NR4A3
3 475001 525000 0.389202 GPR161
15 39950001 40000000 0.3892 TEAD1
5 105725001 105775000 0.389184 TIGAR
5 105725001 105775000 0.389184 CCND2
5 105725001 105775000 0.389184 FGF23
19 38350001 38400000 0.389181 SKAP1
19 38350001 38400000 0.389181 SNX11







19 38350001 38400000 0.389181 CBX1
28 25150001 25200000 0.389108 DDX50
28 25150001 25200000 0.389108 STOX1
1 93375001 93425000 0.389105 NLGN1
22 46575001 46625000 0.389031 CACNA2D3
2 107275001 107325000 0.388961 DNPEP
2 107275001 107325000 0.388961 RESP18
8 64850001 64900000 0.388942 NR4A3
4 10100001 10150000 0.388859 CDK6
11 104350001 104400000 0.388814 CACFD1
11 104350001 104400000 0.388814 SLC2A6
20 20450001 20500000 0.388807 RAB3C
25 36375001 36425000 0.388792 ZKSCAN1
25 36375001 36425000 0.388792 ZNF3
7 93775001 93825000 0.388698 KIAA0825
2 125400001 125450000 0.388654 SMPDL3B
2 125400001 125450000 0.388654 RPA2
2 125400001 125450000 0.388654 XKR8
28 35425001 35475000 0.388587 CL46
28 8075001 8125000 0.388523 TBCE
28 8075001 8125000 0.388523 GGPS1
5 111600001 111650000 0.388517 TNRC6B
19 38200001 38250000 0.388504 SKAP1
14 1250001 1300000 0.388472 TOP1MT
14 1250001 1300000 0.388472 RHPN1
26 45450001 45500000 0.388375 FANK1
21 42075001 42125000 0.388372 NUBPL
28 28925001 28975000 0.388323 PLA2G12B
28 28925001 28975000 0.388323 OIT3
18 46550001 46600000 0.388261 TYROBP
18 46550001 46600000 0.388261 APLP1
18 46550001 46600000 0.388261 KIRREL2
18 46550001 46600000 0.388261 NFKBID
18 46550001 46600000 0.388261 NPHS1
18 46550001 46600000 0.388261 HCST
26 34150001 34200000 0.388168 CASP7
16 45600001 45650000 0.388146 CAMTA1
3 101900001 101950000 0.388127 KLF17
8 72575001 72625000 0.388105 DOCK5
5 104600001 104650000 0.388003 ANO2
8 62025001 62075000 0.387957 SHB
9 42625001 42675000 0.387945 PDSS2
23 13650001 13700000 0.387837 DAAM2
3 78375001 78425000 0.387559 MIER1
3 78375001 78425000 0.387559 DNAI4
28 25600001 25650000 0.387365 HKDC1
2 23400001 23450000 0.387319 MAP3K20
18 36825001 36875000 0.387261 WWP2
18 36825001 36875000 0.387261 NOB1
18 36825001 36875000 0.387261 U6
28 15450001 15500000 0.387236 CCDC6
21 45075001 45125000 0.38714 BAZ1A







21 45075001 45125000 0.38714 CFL2
22 49050001 49100000 0.387049 IQCF6
8 76725001 76775000 0.387038 FRMD3
19 11050001 11100000 0.386909 MED13
3 31525001 31575000 0.386874 DDX20
3 31525001 31575000 0.386874 INKA2
3 31525001 31575000 0.386874 KCND3
21 2725001 2775000 0.386859 ATP10A
13 17275001 17325000 0.386855 PFKFB3
22 48025001 48075000 0.386853 TMEM110
22 48025001 48075000 0.386853 ITIH4
22 48025001 48075000 0.386853 MUSTN1
22 53450001 53500000 0.386822 LZTFL1
22 53450001 53500000 0.386822 SLC6A20
11 11900001 11950000 0.386812 EXOC6B
1 152700001 152750000 0.386785 ANKRD28
14 39925001 39975000 0.386784 ZFHX4
7 11700001 11750000 0.386753 RFX1
7 11700001 11750000 0.386753 DCAF15
4 65600001 65650000 0.386749 INMT
4 65600001 65650000 0.386749 CRHR2
20 25375001 25425000 0.38673 NDUFS4
18 46450001 46500000 0.386686 ARHGAP33
18 46450001 46500000 0.386686 PROSER3
18 46450001 46500000 0.386686 LIN37
18 46450001 46500000 0.386686 KMT2B
18 46450001 46500000 0.386686 IGFLR1
18 46450001 46500000 0.386686 HSPB6
18 46450001 46500000 0.386686 U2AF1L4
18 46450001 46500000 0.386686 PSENEN
26 13200001 13250000 0.386626 PPP1R3C
5 58575001 58625000 0.386624 OR6C7H
5 58575001 58625000 0.386624 OR6C1Q
19 8300001 8350000 0.386546 MSI2
6 94850001 94900000 0.386513 PRDM8
22 30250001 30300000 0.386471 FOXP1
18 14500001 14550000 0.386446 DPEP1
18 14500001 14550000 0.386446 CPNE7
16 51050001 51100000 0.386422 SSU72
16 51050001 51100000 0.386422 ATAD3A
16 51050001 51100000 0.386422 TMEM240
3 89325001 89375000 0.38639 FYB2
12 32650001 32700000 0.386314 USP12
14 34825001 34875000 0.386228 EYA1
22 60375001 60425000 0.386156 CHCHD6
22 60375001 60425000 0.386156 TXNRD3
29 28425001 28475000 0.386125 CCDC15
16 2850001 2900000 0.386027 RBBP5
16 2850001 2900000 0.386027 CNTN2
16 2850001 2900000 0.386027 TMEM81
1 93850001 93900000 0.385992 NLGN1
24 2325001 2375000 0.385975 ZNF236







24 2325001 2375000 0.385975 MBP
11 48650001 48700000 0.38597 IMMT
11 48650001 48700000 0.38597 MRPL35
11 48650001 48700000 0.38597 REEP1
15 51775001 51825000 0.385891 FOLR1
15 51775001 51825000 0.385891 FOLR3
15 51775001 51825000 0.385891 FOLR2
19 28775001 28825000 0.385763 STX8
3 42350001 42400000 0.385756 SLC30A7
20 41975001 42025000 0.385654 DROSHA
20 41975001 42025000 0.385654 C20H5orf22
19 27375001 27425000 0.385622 WRAP53
19 27375001 27425000 0.385622 TP53
19 27375001 27425000 0.385622 DNAH2
19 27375001 27425000 0.385622 EFNB3
20 14475001 14525000 0.385592 CWC27
8 61550001 61600000 0.385553 ZBTB5
8 61550001 61600000 0.385553 GRHPR
8 61550001 61600000 0.385553 U6
21 15825001 15875000 0.385552 SV2B
8 72750001 72800000 0.385537 KCTD9
3 89300001 89350000 0.385503 FYB2
2 47300001 47350000 0.385481 KIF5C
18 55050001 55100000 0.385447 TMEM143
18 55050001 55100000 0.385447 SYNGR4
18 55050001 55100000 0.385447 KDELR1
18 55050001 55100000 0.385447 GRIN2D
18 46525001 46575000 0.385436 NPHS1
18 46525001 46575000 0.385436 KIRREL2
18 46525001 46575000 0.385436 APLP1
18 46525001 46575000 0.385436 U6
22 60300001 60350000 0.385413 CHCHD6
8 76400001 76450000 0.385376 FRMD3
7 7875001 7925000 0.385327 NOTCH3
7 7875001 7925000 0.385327 BRD4
7 7875001 7925000 0.385327 EPHX3
16 42000001 42050000 0.38528 FBXO6
16 42000001 42050000 0.38528 FBXO2
16 42000001 42050000 0.38528 FBXO44
16 42000001 42050000 0.38528 MAD2L2
3 119250001 119300000 0.385273 OR9S23B
3 119250001 119300000 0.385273 OR9S42
3 106375001 106425000 0.385207 NT5C1A
3 106375001 106425000 0.385207 HPCAL4
8 39450001 39500000 0.385195 JAK2
18 25450001 25500000 0.385131 DOK4
18 25450001 25500000 0.385131 POLR2C
18 25450001 25500000 0.385131 COQ9
18 25450001 25500000 0.385131 CCDC102A
2 43450001 43500000 0.385126 PRPF40A
2 43450001 43500000 0.385126 ARL6IP6
2 43450001 43500000 0.385126 U6







7 7650001 7700000 0.385075 RASAL3
7 7650001 7700000 0.385075 PGLYRP2
20 33675001 33725000 0.385067 PRKAA1
20 33675001 33725000 0.385067 TTC33
14 33525001 33575000 0.385028 SLCO5A1
7 7675001 7725000 0.385002 WIZ
7 7675001 7725000 0.385002 RASAL3
7 7675001 7725000 0.385002 PGLYRP2
8 64975001 65025000 0.384963 STX17
22 37175001 37225000 0.384864 PRICKLE2
3 101675001 101725000 0.384817 ERI3
6 65600001 65650000 0.38481 GABRB1
2 106725001 106775000 0.384802 CYP27A1
16 3375001 3425000 0.384786 ELK4
16 3375001 3425000 0.384786 SLC45A3
8 65050001 65100000 0.384749 ERP44
11 10700001 10750000 0.384748 DGUOK
11 10700001 10750000 0.384748 ACTG2
1 120900001 120950000 0.384724 ZIC4
1 120900001 120950000 0.384724 ZIC1
6 64600001 64650000 0.384616 GABRG1
1 6250001 6300000 0.384588 GRIK1
21 2900001 2950000 0.384511 ATP10A
21 2900001 2950000 0.384511 U6
22 42850001 42900000 0.384361 KCTD6
22 42850001 42900000 0.384361 ACOX2
19 51050001 51100000 0.384348 GCGR
19 51050001 51100000 0.384348 MCRIP1
19 51050001 51100000 0.384348 PPP1R27
6 87900001 87950000 0.384321 SNORD42
16 50375001 50425000 0.384236 PLCH2
8 76425001 76475000 0.384106 FRMD3
28 3675001 3725000 0.384071 TTC13
28 3675001 3725000 0.384071 ARV1
2 61750001 61800000 0.384063 R3HDM1
1 2725001 2775000 0.384042 C1H21orf62
16 32375001 32425000 0.384042 HNRNPU
16 32375001 32425000 0.384042 COX20
14 35075001 35125000 0.383967 EYA1
2 125750001 125800000 0.38394 AHDC1
1 145925001 145975000 0.383866 MCM3AP
1 145925001 145975000 0.383866 YBEY
15 36475001 36525000 0.383713 SOX6
22 49025001 49075000 0.383688 IQCF2
5 111450001 111500000 0.383633 TNRC6B
29 28800001 28850000 0.383573 PKNOX2
3 101925001 101975000 0.3835 KLF17
28 24825001 24875000 0.383469 DNA2
28 24825001 24875000 0.383469 SLC25A16
28 24825001 24875000 0.383469 U6
6 6250001 6300000 0.383391 SYNPO2
5 47200001 47250000 0.383366 GRIP1







16 1100001 1150000 0.38333 FMOD
4 81525001 81575000 0.383294 POU6F2
14 35925001 35975000 0.383273 KCNB2
3 98325001 98375000 0.383219 TRABD2B
22 50675001 50725000 0.383072 RHOA
22 50675001 50725000 0.383072 AMT
22 50675001 50725000 0.383072 NICN1
22 50675001 50725000 0.383072 TCTA
19 44475001 44525000 0.383002 ADAM11
19 44475001 44525000 0.383002 DBF4B
3 101275001 101325000 0.382958 ARMH1
3 101275001 101325000 0.382958 U5
19 32775001 32825000 0.382878 TEKT3
19 32775001 32825000 0.382878 PMP22
14 15025001 15075000 0.382839 NSMCE2
16 43550001 43600000 0.382734 NMNAT1
16 43550001 43600000 0.382734 RBP7
8 7000001 7050000 0.382677 GLRA3
22 49175001 49225000 0.382667 RAD54L2
11 82975001 83025000 0.382608 NBAS
11 82975001 83025000 0.382608 PGGHG
18 45550001 45600000 0.382578 ZNF181
18 45550001 45600000 0.382578 ZNF599
22 32450001 32500000 0.382565 UBA3
22 32450001 32500000 0.382565 ARL6IP5
22 32450001 32500000 0.382565 TMF1
29 49700001 49750000 0.382468 IFITM10
29 49700001 49750000 0.382468 CTSD
7 90025001 90075000 0.38239 POLR3G
7 90025001 90075000 0.38239 MBLAC2
6 2400001 2450000 0.382335 NPY5R
6 2400001 2450000 0.382335 NPY1R
8 62600001 62650000 0.382333 TDRD7
14 35100001 35150000 0.38232 EYA1
22 7125001 7175000 0.382283 CNOT10
15 78525001 78575000 0.382196 OR5I1
15 78525001 78575000 0.382196 OR5W27
14 69950001 70000000 0.382115 RAD54B
18 54100001 54150000 0.382043 ZC3H4
5 103800001 103850000 0.382036 CHD4
5 103800001 103850000 0.382036 LPAR5
5 103800001 103850000 0.382036 NOP2
5 103800001 103850000 0.382036 SCARNA11
2 17725001 17775000 0.381991 SESTD1
14 4500001 4550000 0.381919 FAM135B
6 30800001 30850000 0.381901 GRID2
19 11300001 11350000 0.381809 BRIP1
4 51850001 51900000 0.381804 CAV1
21 45125001 45175000 0.381706 BAZ1A
13 17725001 17775000 0.381693 YME1L1
13 17725001 17775000 0.381693 MASTL
3 120575001 120625000 0.381673 FARP2







3 120575001 120625000 0.381673 STK25
20 24250001 24300000 0.381567 CSPG4B
25 18800001 18850000 0.381556 DNAH3
10 75450001 75500000 0.381528 RHOJ
5 11300001 11350000 0.381504 PPFIA2
21 47625001 47675000 0.381461 MIPOL1
28 30825001 30875000 0.381413 DUSP29
28 30825001 30875000 0.381413 DUSP13
12 12675001 12725000 0.381317 TNFSF11
16 38650001 38700000 0.381213 FMO3
7 12625001 12675000 0.381211 SYCE2
7 12625001 12675000 0.381211 FARSA
7 12625001 12675000 0.381211 GCDH
7 12625001 12675000 0.381211 KLF1
22 30500001 30550000 0.381198 FOXP1
13 22725001 22775000 0.381177 MLLT10
13 22725001 22775000 0.381177 SKIDA1
13 17075001 17125000 0.381115 PRKCQ
14 850001 900000 0.38107 PLEC
22 33450001 33500000 0.38085 TAFA1
14 30950001 31000000 0.380846 SGK3
19 28075001 28125000 0.380832 MYH10
19 28075001 28125000 0.380832 NDEL1
14 31100001 31150000 0.380824 PPP1R42
14 31100001 31150000 0.380824 MCMDC2
14 31100001 31150000 0.380824 TCF24
14 31100001 31150000 0.380824 SNORD87
2 26600001 26650000 0.380819 CFAP210
2 26600001 26650000 0.380819 KLHL23
2 26600001 26650000 0.380819 PHOSPHO2
2 26600001 26650000 0.380819 PPIG
4 40575001 40625000 0.380782 GNAT3
4 10650001 10700000 0.380742 VPS50
9 42925001 42975000 0.380736 MTRES1
9 42925001 42975000 0.380736 BEND3
22 30350001 30400000 0.380688 FOXP1
4 119600001 119650000 0.380688 VIPR2
16 51075001 51125000 0.380686 ATAD3A
16 51075001 51125000 0.380686 TMEM240
16 51075001 51125000 0.380686 VWA1
16 51075001 51125000 0.380686 TMEM88B
16 51075001 51125000 0.380686 SSU72
28 33075001 33125000 0.380621 KCNMA1
7 21850001 21900000 0.380613 RAD50
7 21850001 21900000 0.380613 IL5
19 52425001 52475000 0.380551 CARD14
19 52425001 52475000 0.380551 EIF4A3
19 52425001 52475000 0.380551 SGSH
19 52425001 52475000 0.380551 Metazoa_SRP
2 107250001 107300000 0.38054 PTPRN
2 107250001 107300000 0.38054 RESP18
11 69325001 69375000 0.38045 LCLAT1







12 31250001 31300000 0.380404 MTUS2
23 15675001 15725000 0.380371 MED20
23 15675001 15725000 0.380371 BYSL
23 15675001 15725000 0.380371 CCND3
2 61675001 61725000 0.380362 R3HDM1
2 61675001 61725000 0.380362 MIR128-1
3 78325001 78375000 0.380349 MIER1
8 86550001 86600000 0.380311 AUH
25 25075001 25125000 0.380288 KATNIP
25 25075001 25125000 0.380288 GTF3C1
14 31750001 31800000 0.380207 CPA6
20 525001 575000 0.380198 SLIT3
20 525001 575000 0.380198 MIR218-2
8 62050001 62100000 0.380079 SHB
5 67525001 67575000 0.380071 TTC41
7 17750001 17800000 0.380049 C3
7 17750001 17800000 0.380049 GPR108
7 17750001 17800000 0.380049 TRIP10
22 10825001 10875000 0.380004 GOLGA4
7 12575001 12625000 0.37993 RAD23A
7 12575001 12625000 0.37993 CALR
7 12575001 12625000 0.37993 GADD45GIP1
7 12575001 12625000 0.37993 NFIX
1 93500001 93550000 0.379816 NLGN1
3 120425001 120475000 0.379635 HDLBP
1 2750001 2800000 0.379592 C1H21orf62
1 2750001 2800000 0.379592 PAXBP1
2 17650001 17700000 0.379448 SESTD1
3 25850001 25900000 0.379447 MAN1A2
3 20700001 20750000 0.379442 SV2A
3 20700001 20750000 0.379442 H2AC20
3 20700001 20750000 0.379442 BOLA1
3 20700001 20750000 0.379442 H2AC19
3 20700001 20750000 0.379442 H2AC21
5 112025001 112075000 0.379248 SLC25A17
5 112025001 112075000 0.379248 U6
24 50001 100000 0.379206 OR5W32P
22 53600001 53650000 0.379123 SACM1L
22 53600001 53650000 0.379123 LIMD1
6 91300001 91350000 0.379093 SHROOM3
19 56275001 56325000 0.379088 JPT1
19 56275001 56325000 0.379088 SUMO2
19 56275001 56325000 0.379088 ARMC7
19 56275001 56325000 0.379088 NT5C
2 43475001 43525000 0.379073 PRPF40A
4 119550001 119600000 0.379017 DYNC2I1
6 30700001 30750000 0.378957 ATOH1
7 93800001 93850000 0.378935 KIAA0825
19 51425001 51475000 0.378931 SLC38A10
15 47675001 47725000 0.378851 OR52H9
8 82600001 82650000 0.37881 ERCC6L2
1 156775001 156825000 0.378739 KCNH8







3 120700001 120750000 0.378688 ATG4B
3 120700001 120750000 0.378688 THAP4
3 120700001 120750000 0.378688 DTYMK
3 120700001 120750000 0.378688 ING5
22 6300001 6350000 0.378676 OSBPL10
6 96000001 96050000 0.378622 PRKG2
11 45725001 45775000 0.37862 UXS1
14 34750001 34800000 0.378598 EYA1
14 23050001 23100000 0.378411 TGS1
14 23050001 23100000 0.378411 TMEM68
14 39850001 39900000 0.378404 ZFHX4
7 21900001 21950000 0.378368 IRF1
3 103925001 103975000 0.3783 FOXJ3
6 114175001 114225000 0.378289 AFAP1
19 28975001 29025000 0.378286 GLP2R
11 14200001 14250000 0.378257 XDH
29 49975001 50025000 0.378252 MOB2
29 49975001 50025000 0.378252 DUSP8
8 64950001 65000000 0.378239 STX17
16 42025001 42075000 0.378201 FBXO2
16 42025001 42075000 0.378201 FBXO44
28 28125001 28175000 0.378176 SPOCK2
16 41550001 41600000 0.378132 TNFRSF8
7 12875001 12925000 0.378095 ZNF791
4 67975001 68025000 0.37804 JAZF1
19 51175001 51225000 0.378008 NPLOC4
19 51175001 51225000 0.378008 FAAP100
28 44600001 44650000 0.37781 RASSF4
28 44600001 44650000 0.37781 TMEM72
28 44600001 44650000 0.37781 DEPP1
28 25675001 25725000 0.37777 HK1
5 109175001 109225000 0.377753 MICAL3
2 43500001 43550000 0.377729 PRPF40A
2 43500001 43550000 0.377729 FMNL2
3 120400001 120450000 0.377703 HDLBP
16 4000001 4050000 0.377694 SRGAP2
27 35025001 35075000 0.377657 IDO2
27 35025001 35075000 0.377657 IDO1
14 825001 875000 0.377654 PLEC
14 825001 875000 0.377654 PARP10
14 825001 875000 0.377654 GRINA
23 16700001 16750000 0.377648 PTK7
23 16700001 16750000 0.377648 KLC4
2 18525001 18575000 0.377622 OSBPL6
1 146050001 146100000 0.377621 PCNT
19 50325001 50375000 0.377607 SECTM1
19 50325001 50375000 0.377607 SECTM1A
15 79300001 79350000 0.377565 OR5AL8
22 52600001 52650000 0.377558 PTH1R
22 52600001 52650000 0.377558 MYL3
15 40750001 40800000 0.377442 USP47
23 16825001 16875000 0.377438 TTBK1







14 32575001 32625000 0.377427 C14H8orf34
19 38325001 38375000 0.377415 SKAP1
8 20400001 20450000 0.377413 ELAVL2
14 14850001 14900000 0.37741 NSMCE2
3 120375001 120425000 0.377407 PPP1R7
3 120375001 120425000 0.377407 HDLBP
8 70800001 70850000 0.377378 NKX2-6
18 22325001 22375000 0.377327 FTO
15 51800001 51850000 0.377281 INPPL1
15 51800001 51850000 0.377281 FOLR1
15 51800001 51850000 0.377281 PHOX2A
15 51800001 51850000 0.377281 FOLR2
19 42225001 42275000 0.377236 RAB5C
19 42225001 42275000 0.377236 DHX58
19 42225001 42275000 0.377236 ZNF385C
19 42225001 42275000 0.377236 KAT2A
19 42225001 42275000 0.377236 HSPB9
7 89950001 90000000 0.377185 CETN3
6 89900001 89950000 0.377167 PARM1
29 24475001 24525000 0.377101 PRMT3
5 25700001 25750000 0.377051 COPZ1
5 25700001 25750000 0.377051 ZNF385A
5 25700001 25750000 0.377051 GPR84
22 43450001 43500000 0.377013 SLMAP
8 86975001 87025000 0.376988 SYK
13 30100001 30150000 0.376977 ITGA8
5 11325001 11375000 0.376958 PPFIA2
4 80975001 81025000 0.376954 CDK13
19 51550001 51600000 0.376919 AATK
19 51550001 51600000 0.376919 BAIAP2
2 22775001 22825000 0.376913 SP3
5 69700001 69750000 0.376899 POLR3B
5 69700001 69750000 0.376899 TCP11L2
3 78525001 78575000 0.376666 DYNLT5
3 51275001 51325000 0.376539 BTBD8
6 30325001 30375000 0.376449 SMARCAD1
28 29150001 29200000 0.376416 P4HA1
28 29150001 29200000 0.376416 NUDT13
6 8250001 8300000 0.376313 TRAM1L1
8 60250001 60300000 0.376275 OR13C11
8 60250001 60300000 0.376275 OR13C7
8 60250001 60300000 0.376275 OR13C7L
8 60250001 60300000 0.376275 OR13C7B
8 60250001 60300000 0.376275 OR13C7C
18 45525001 45575000 0.376211 ZNF181
18 45525001 45575000 0.376211 ZNF599
3 101825001 101875000 0.376201 DMAP1
3 101825001 101875000 0.376201 ERI3
1 45025001 45075000 0.376172 TMEM45A
20 3775001 3825000 0.376164 FBXW11
3 120500001 120550000 0.376096 FARP2
3 120500001 120550000 0.376096 SEPTIN2







12 15350001 15400000 0.376072 GTF2F2
22 44075001 44125000 0.375989 ARHGEF3
28 25650001 25700000 0.375925 HK1
14 69475001 69525000 0.375878 INTS8
10 75550001 75600000 0.375878 RHOJ
10 75550001 75600000 0.375878 GPHB5
22 30525001 30575000 0.375876 FOXP1
7 90050001 90100000 0.375835 POLR3G
7 90050001 90100000 0.375835 LY SMD3
7 14700001 14750000 0.375814 DNMT1
7 14700001 14750000 0.375814 S1PR2
12 32100001 32150000 0.375806 PDX1
5 78225001 78275000 0.375779 AMN1
5 78225001 78275000 0.375779 ETFBKMT
8 82700001 82750000 0.375739 ERCC6L2
28 26125001 26175000 0.375709 COL13A1
3 106075001 106125000 0.375706 MFSD2A
1 1600001 1650000 0.375679 ATP5PO
19 43525001 43575000 0.375653 MEOX1
28 17675001 17725000 0.375543 CABCOCO1
3 15975001 16025000 0.375538 ADAR
3 15975001 16025000 0.375538 CHRNB2
3 15975001 16025000 0.375538 UBE2Q1
28 28700001 28750000 0.375504 MCU
18 11850001 11900000 0.3755 IRF8
22 48425001 48475000 0.375482 SEMA3G
22 48425001 48475000 0.375482 PHF7
22 48425001 48475000 0.375482 NISCH
22 48425001 48475000 0.375482 TNNC1
18 21950001 22000000 0.375469 RPGRIP1L
11 55600001 55650000 0.375455 CTNNA2
5 113000001 113050000 0.375427 WBP2NL
5 113000001 113050000 0.375427 NAGA
5 113000001 113050000 0.375427 PHETA2
5 113000001 113050000 0.375427 NDUFA6
5 113000001 113050000 0.375427 SMDT1
19 49975001 50025000 0.375383 WDR45B
19 49975001 50025000 0.375383 RAB40B
21 67625001 67675000 0.375361 CDC42BPB
2 125125001 125175000 0.375332 DNAJC8
2 125125001 125175000 0.375332 SESN2
2 125125001 125175000 0.375332 ATP5IF1
8 70775001 70825000 0.375301 NKX3-1
8 70775001 70825000 0.375301 NKX2-6
20 25425001 25475000 0.375271 NDUFS4
3 103950001 104000000 0.375245 FOXJ3
8 72625001 72675000 0.375136 DOCK5
5 109150001 109200000 0.375136 MICAL3
5 109150001 109200000 0.375136 BID
19 29025001 29075000 0.374992 GAS7
19 29025001 29075000 0.374992 RCVRN
18 15650001 15700000 0.374942 ITFG1







7 53775001 53825000 0.374938 ARHGAP26
24 34425001 34475000 0.374902 MIB1
24 34425001 34475000 0.374902 MIR1-2
18 10700001 10750000 0.374892 MEAK7
5 67475001 67525000 0.374889 NT5DC3
5 67475001 67525000 0.374889 TTC41
18 52925001 52975000 0.374875 MARK4
18 52925001 52975000 0.374875 CKM
18 52925001 52975000 0.374875 KLC3
18 52925001 52975000 0.374875 U6
1 146025001 146075000 0.374867 PCNT
11 14150001 14200000 0.374867 XDH
11 14150001 14200000 0.374867 FAM136A
19 51775001 51825000 0.374866 RPTOR
29 28175001 28225000 0.374853 NRGN
19 47825001 47875000 0.374844 KCNH6
19 47825001 47875000 0.374844 DCAF7
12 19450001 19500000 0.374752 TRIM13
12 19450001 19500000 0.374752 KCNRG
20 35425001 35475000 0.374737 RICTOR
6 30825001 30875000 0.374724 GRID2
14 75350001 75400000 0.374691 CNBD1
8 82575001 82625000 0.374674 ERCC6L2
20 15200001 15250000 0.374672 RNF180
10 30950001 31000000 0.37462 DPH6
23 10750001 10800000 0.374605 PPIL1
23 10750001 10800000 0.374605 CPNE5
23 10750001 10800000 0.374605 C23H6orf89
14 23125001 23175000 0.374554 LYN
1 44950001 45000000 0.374532 TMEM45A
19 51750001 51800000 0.374484 RPTOR
19 30675001 30725000 0.374483 MAP2K4
14 4450001 4500000 0.374451 FAM135B
13 73050001 73100000 0.374434 ADA
19 52600001 52650000 0.374422 TBC1D16
16 50400001 50450000 0.374377 PLCH2
16 50400001 50450000 0.374377 RER1
16 50400001 50450000 0.374377 PEX10
13 1550001 1600000 0.374376 PLCB1
22 48775001 48825000 0.37436 POC1A
13 61800001 61850000 0.374357 ASXL1
4 81550001 81600000 0.374227 POU6F2
18 52950001 53000000 0.374224 ERCC2
18 52950001 53000000 0.374224 CKM
18 52950001 53000000 0.374224 KLC3
18 52950001 53000000 0.374224 MARK4
27 33950001 34000000 0.374215 TACC1
21 45100001 45150000 0.374201 BAZ1A
21 45100001 45150000 0.374201 CFL2
1 152425001 152475000 0.374164 METTL6
1 152425001 152475000 0.374164 EAF1
29 5275001 5325000 0.374123 U6







13 22800001 22850000 0.374091 MLLT10
19 11275001 11325000 0.374084 BRIP1
12 31300001 31350000 0.37406 MTUS2
19 9375001 9425000 0.374044 HSF5
19 9375001 9425000 0.374044 RNF43
22 46000001 46050000 0.374031 CACNA2D3
7 43950001 44000000 0.374031 TCF3
7 43950001 44000000 0.374031 MBD3
7 43950001 44000000 0.374031 MEX3D
7 43950001 44000000 0.374031 UQCR11
6 35800001 35850000 0.373972 FAM13A
6 67650001 67700000 0.373944 CWH43
22 42900001 42950000 0.373913 PDHB
22 42900001 42950000 0.373913 PXK
22 42900001 42950000 0.373913 KCTD6
14 35950001 36000000 0.373889 KCNB2
7 43725001 43775000 0.373882 EFNA2
28 26225001 26275000 0.373872 COL13A1
19 19075001 19125000 0.373855 KSR1
5 111625001 111675000 0.373818 TNRC6B
5 111625001 111675000 0.373818 ADSL
20 48875001 48925000 0.373799 CDH10
28 8225001 8275000 0.373732 B3GALNT2
15 74950001 75000000 0.373681 TSPAN18
19 44575001 44625000 0.373666 EFTUD2
19 44575001 44625000 0.373666 GFAP
19 44575001 44625000 0.373666 CCDC103
19 44575001 44625000 0.373666 FAM187A
18 2675001 2725000 0.373628 CFDP1
19 12225001 12275000 0.373596 BCAS3
6 19050001 19100000 0.373584 TBCK
22 49825001 49875000 0.373538 CACNA2D2
26 36475001 36525000 0.373516 GFRA1
1 93475001 93525000 0.373437 NLGN1
16 34000001 34050000 0.373399 CEP170
3 106425001 106475000 0.373354 HEYL
16 73125001 73175000 0.373209 SYT14
19 30700001 30750000 0.373194 MAP2K4
23 8325001 8375000 0.373194 NUDT3
23 8325001 8375000 0.373194 SMIM29
8 7550001 7600000 0.37319 CTSB
8 7550001 7600000 0.37319 FDFT1
4 119400001 119450000 0.37313 ESYT2
4 119400001 119450000 0.37313 NCAPG2
22 49200001 49250000 0.373069 RAD54L2
19 41075001 41125000 0.373006 KRT23
19 41075001 41125000 0.373006 KRT20
16 49400001 49450000 0.372988 MEGF6
16 49400001 49450000 0.372988 WRAP73
16 49400001 49450000 0.372988 TP73
16 49400001 49450000 0.372988 TPRG1L
7 93825001 93875000 0.372968 KIAA0825







16 3500001 3550000 0.372965 SLC41A1
16 3500001 3550000 0.372965 RAB29
22 43000001 43050000 0.372961 ABHD6
22 43000001 43050000 0.372961 RPP14
22 43000001 43050000 0.372961 PXK
22 43000001 43050000 0.372961 U6
16 39925001 39975000 0.372932 C16H1orf105
13 17100001 17150000 0.372876 PRKCQ
28 8150001 8200000 0.372855 TBCE
28 8150001 8200000 0.372855 B3GALNT2
13 57075001 57125000 0.372833 EDN3
14 39825001 39875000 0.372722 ZFHX4
2 65475001 65525000 0.372718 ACTR3
14 1375001 1425000 0.372662 LY 6E
4 51925001 51975000 0.372632 CAV2
2 61725001 61775000 0.372496 R3HDM1
11 104475001 104525000 0.372454 DBH
11 104475001 104525000 0.372454 FAM163B
11 104475001 104525000 0.372454 SARDH
22 52525001 52575000 0.372451 CCDC12
20 38450001 38500000 0.372364 SPEF2
28 26725001 26775000 0.372306 PALD1
11 104500001 104550000 0.372278 SARDH
11 104500001 104550000 0.372278 DBH
3 49700001 49750000 0.372261 BCAR3
1 2200001 2250000 0.372257 IFNAR1
1 2200001 2250000 0.372257 IL10RB
15 62425001 62475000 0.372247 ELP4
19 44000001 44050000 0.372235 UBTF
19 44000001 44050000 0.372235 ATXN7L3
19 44000001 44050000 0.372235 TMUB2
4 73075001 73125000 0.372227 U6
1 6225001 6275000 0.372191 GRIK1
22 300001 350000 0.372165 UBE2D4
18 12375001 12425000 0.372143 FOXC2
18 12375001 12425000 0.372143 FOXL1
23 48000001 48050000 0.372124 SSR1
23 48000001 48050000 0.372124 RREB1
28 8125001 8175000 0.372112 TBCE
24 325001 375000 0.372076 PARD6G
3 79825001 79875000 0.372067 LEPR
23 16800001 16850000 0.372059 CUL9
23 16800001 16850000 0.372059 DNPH1
5 47275001 47325000 0.372043 GRIP1
14 56375001 56425000 0.37199 RSPO2
19 38225001 38275000 0.371982 SKAP1
14 24600001 24650000 0.371972 UBXN2B
15 38500001 38550000 0.371946 SPON1
13 39225001 39275000 0.371945 SLC24A3
29 48250001 48300000 0.371871 DHCR7
16 49375001 49425000 0.371827 TP73
16 49375001 49425000 0.371827 WRAP73







16 49375001 49425000 0.371827 TPRG1L
8 6975001 7025000 0.371794 GLRA3
8 62075001 62125000 0.371757 SHB
13 40175001 40225000 0.371717 RALGAPA2
5 75625001 75675000 0.371714 RAC2
5 75625001 75675000 0.371714 C1QTNF6
5 75625001 75675000 0.371714 SSTR3
1 93825001 93875000 0.371668 NLGN1
2 43625001 43675000 0.371664 FMNL2
14 1275001 1325000 0.371663 TOP1MT
14 1275001 1325000 0.371663 ZNF696
14 1275001 1325000 0.371663 GLI4
22 6900001 6950000 0.371645 CMTM6
2 44350001 44400000 0.371644 ARL5A
6 94700001 94750000 0.371638 ANTXR2
8 76250001 76300000 0.371574 RASEF
8 76450001 76500000 0.371571 FRMD3
3 102000001 102050000 0.371564 SLC6A9
3 16425001 16475000 0.371531 NUP210L
3 16425001 16475000 0.371531 CREB3L4
3 16425001 16475000 0.371531 JTB
3 16425001 16475000 0.371531 RAB13
3 16425001 16475000 0.371531 SLC39A1
3 16425001 16475000 0.371531 RPS27
5 10250001 10300000 0.371512 MYF5
5 10250001 10300000 0.371512 MYF6
5 10250001 10300000 0.371512 PTPRQ
19 11125001 11175000 0.371464 MED13
19 11125001 11175000 0.371464 INTS2
15 62075001 62125000 0.371454 DCDC1
14 4575001 4625000 0.371436 FAM135B
5 110600001 110650000 0.37138 CBX7
3 35975001 36025000 0.37136 NTNG1
22 38400001 38450000 0.371358 CADPS
6 8225001 8275000 0.371288 TRAM1L1
29 49250001 49300000 0.371277 TSPAN32
19 22825001 22875000 0.371256 SMYD4
19 22825001 22875000 0.371256 SERPINF1
19 22825001 22875000 0.371256 SERPINF2
19 22825001 22875000 0.371256 WDR81
5 53650001 53700000 0.371188 SLC16A7
28 26675001 26725000 0.371174 PALD1
16 6700001 6750000 0.371133 KCNT2
3 35650001 35700000 0.371131 VAV3
19 30725001 30775000 0.371124 MAP2K4
3 104000001 104050000 0.3711 FOXJ3
3 104000001 104050000 0.3711 GUCA2B
3 104000001 104050000 0.3711 GUCA2A
10 27400001 27450000 0.371006 OR4K14
21 45875001 45925000 0.370991 RALGAPA1
5 67550001 67600000 0.370975 TTC41
16 45625001 45675000 0.37095 CAMTA1







22 54950001 55000000 0.370904 SLC6A11
22 41025001 41075000 0.37088 FHIT
8 76650001 76700000 0.370862 FRMD3
2 89125001 89175000 0.37086 AOX1
3 101700001 101750000 0.370813 ERI3
20 65800001 65850000 0.370758 ADCY2
2 106250001 106300000 0.370695 ARPC2
2 106250001 106300000 0.370695 AAMP
2 106250001 106300000 0.370695 GPBAR1
2 106250001 106300000 0.370695 PNKD
22 45125001 45175000 0.370687 ERC2
16 43475001 43525000 0.370676 UBE4B
7 11300001 11350000 0.370646 PKN1
7 11300001 11350000 0.370646 DDX39A
7 11300001 11350000 0.370646 PTGER1
3 117650001 117700000 0.370565 TRAF3IP1
18 10550001 10600000 0.370529 WFDC1
16 50750001 50800000 0.3705 CFAP74
15 57400001 57450000 0.370495 SLC5A12
18 15525001 15575000 0.370487 NETO2
18 15525001 15575000 0.370487 ITFG1
6 91050001 91100000 0.370453 SCARB2
12 61150001 61200000 0.370396 HTATSF1
28 33125001 33175000 0.370392 KCNMA1
22 45300001 45350000 0.370335 ERC2
28 25175001 25225000 0.370322 DDX50
28 25175001 25225000 0.370322 DDX21
14 39875001 39925000 0.370316 ZFHX4
14 35000001 35050000 0.370304 EYA1
7 12550001 12600000 0.370287 NFIX
2 61775001 61825000 0.370283 R3HDM1
2 61775001 61825000 0.370283 U6
21 45950001 46000000 0.370187 RALGAPA1
21 45950001 46000000 0.370187 U6
16 33125001 33175000 0.370141 ZBTB18
22 43525001 43575000 0.370129 DENND6A
6 30300001 30350000 0.37008 SMARCAD1
6 30300001 30350000 0.37008 HPGDS
11 11850001 11900000 0.370036 EXOC6B
19 26875001 26925000 0.369986 DLG4
19 26875001 26925000 0.369986 ASGR1
19 26875001 26925000 0.369986 ASGR2
16 4550001 4600000 0.369984 IL10
16 38750001 38800000 0.369942 FMO2
18 25425001 25475000 0.369928 CIAPIN1
18 25425001 25475000 0.369928 COQ9
18 25425001 25475000 0.369928 DOK4
18 25425001 25475000 0.369928 POLR2C
29 28050001 28100000 0.369927 PANX3
29 28050001 28100000 0.369927 OR8A1C
14 23150001 23200000 0.369884 LYN
11 44900001 44950000 0.36985 SULT1C3







5 47225001 47275000 0.369808 GRIP1
20 25475001 25525000 0.369675 NDUFS4
23 11050001 11100000 0.369656 PIM1
19 28050001 28100000 0.369641 NDEL1
19 28050001 28100000 0.369641 MYH10
6 111800001 111850000 0.369502 LDB2
16 32425001 32475000 0.369485 COX20
19 20150001 20200000 0.369394 FAM222B
19 20150001 20200000 0.369394 NEK8
19 20150001 20200000 0.369394 TRAF4
19 20150001 20200000 0.369394 TLCD1
24 2575001 2625000 0.369358 ZNF516
16 6375001 6425000 0.36934 KCNT2
24 54625001 54675000 0.369311 TCF4
24 54625001 54675000 0.369311 U2
2 125100001 125150000 0.369301 SESN2
2 125100001 125150000 0.369301 ATP5IF1
17 6775001 6825000 0.369288 LRBA
3 49725001 49775000 0.369274 BCAR3
13 22875001 22925000 0.369269 MLLT10
5 17825001 17875000 0.36923 CEP290
5 17825001 17875000 0.36923 C5H12orf29
20 14325001 14375000 0.369209 ADAMTS6
11 98575001 98625000 0.369139 FAM102A
11 98575001 98625000 0.369139 PIP5KL1
11 98575001 98625000 0.369139 ST6GALNAC4
11 98575001 98625000 0.369139 DPM2
11 77900001 77950000 0.36912 APOB
3 51300001 51350000 0.36911 BTBD8
3 51300001 51350000 0.36911 EPHX4
4 80425001 80475000 0.369073 SUGCT
1 148700001 148750000 0.369058 CLDN14
1 42250001 42300000 0.369047 GABRR3
15 39800001 39850000 0.369011 TEAD1
8 65075001 65125000 0.368999 ERP44
15 52725001 52775000 0.368981 P2RY 2
22 36725001 36775000 0.368922 ADAMTS9
28 17625001 17675000 0.36892 CABCOCO1
11 97475001 97525000 0.368873 LMX1B
1 146000001 146050000 0.368849 PCNT
22 60400001 60450000 0.368791 TXNRD3
22 60400001 60450000 0.368791 C22H3orf22
8 61825001 61875000 0.368758 FRMPD1
8 61825001 61875000 0.368758 TRMT10B
21 45500001 45550000 0.368729 PRORP
21 45500001 45550000 0.368729 PSMA6
23 37450001 37500000 0.36871 E2F3
10 88600001 88650000 0.368699 VIPAS39
10 88600001 88650000 0.368699 NOXRED1
10 88600001 88650000 0.368699 AHSA1
5 108800001 108850000 0.368689 IL17RA
5 108800001 108850000 0.368689 HDHD5







22 49325001 49375000 0.368676 DCAF1
22 49325001 49375000 0.368676 RBM15B
7 21825001 21875000 0.368662 RAD50
11 103675001 103725000 0.368643 QSOX2
11 103675001 103725000 0.368643 LHX3
18 36800001 36850000 0.368611 WWP2
18 36800001 36850000 0.368611 NOB1
18 36800001 36850000 0.368611 U6
20 42000001 42050000 0.368541 DROSHA
8 7650001 7700000 0.3685 GATA4
19 57925001 57975000 0.368484 SDK2
5 111675001 111725000 0.368454 SGSM3
5 111675001 111725000 0.368454 ADSL
5 111250001 111300000 0.36845 GRAP2
5 111250001 111300000 0.36845 ENTHD1
11 77875001 77925000 0.368342 APOB
11 375001 425000 0.368299 MERTK
7 12600001 12650000 0.368273 FARSA
7 12600001 12650000 0.368273 SYCE2
7 12600001 12650000 0.368273 RAD23A
7 12600001 12650000 0.368273 CALR
7 12600001 12650000 0.368273 GADD45GIP1
14 36875001 36925000 0.368252 STAU2
19 19125001 19175000 0.368252 KSR1
14 10300001 10350000 0.368233 ASAP1
3 120550001 120600000 0.368216 FARP2
3 42325001 42375000 0.36821 SLC30A7
3 42325001 42375000 0.36821 U6
28 15550001 15600000 0.368146 CCDC6
7 42875001 42925000 0.368137 OR2AZ3
19 40850001 40900000 0.368073 KRT222
19 40850001 40900000 0.368073 SMARCE1
24 61725001 61775000 0.368066 SERPINB5
23 16775001 16825000 0.367978 CUL9
23 16775001 16825000 0.367978 SRF
23 16775001 16825000 0.367978 DNPH1
3 20000001 20050000 0.367942 HORMAD1
3 20000001 20050000 0.367942 GOLPH3L
3 20000001 20050000 0.367942 CTSS
19 52000001 52050000 0.367921 ENDOV
19 52000001 52050000 0.367921 RPTOR
11 45700001 45750000 0.367902 UXS1
8 99950001 100000000 0.36788 SVEP1
19 22800001 22850000 0.36788 WDR81
19 22800001 22850000 0.36788 SERPINF2
19 22800001 22850000 0.36788 TLCD2
19 22800001 22850000 0.36788 SERPINF1
19 22800001 22850000 0.36788 MIR22
28 3700001 3750000 0.367851 ARV1
28 3700001 3750000 0.367851 TTC13
18 50425001 50475000 0.367824 HNRNPUL1
18 50425001 50475000 0.367824 AXL







5 5850001 5900000 0.367808 OSBPL8
7 90800001 90850000 0.367766 ARRDC3
13 78525001 78575000 0.367731 PTPN1
19 32800001 32850000 0.367726 TEKT3
9 81800001 81850000 0.367706 UTRN
4 59875001 59925000 0.367672 ELMO1
4 7400001 7450000 0.367653 ABCA13
28 41450001 41500000 0.367645 BMPR1A
20 53675001 53725000 0.367554 CDH18
29 12725001 12775000 0.367518 PRCP
29 12725001 12775000 0.367518 DDIAS
27 35050001 35100000 0.367516 IDO2
20 25400001 25450000 0.367514 NDUFS4
3 117675001 117725000 0.367503 TRAF3IP1
3 117675001 117725000 0.367503 ASB1
3 116550001 116600000 0.367463 COPS8
15 63950001 64000000 0.367452 HIPK3
15 63950001 64000000 0.367452 KIAA1549L
29 49375001 49425000 0.367315 IGF2
29 49375001 49425000 0.367315 TH
29 49375001 49425000 0.367315 INS
9 15500001 15550000 0.367251 MYO6
5 47575001 47625000 0.367239 IRAK3
5 104625001 104675000 0.367223 ANO2
29 49950001 50000000 0.367165 DUSP8
29 49950001 50000000 0.367165 MOB2
3 40525001 40575000 0.367136 COL11A1
15 53500001 53550000 0.367097 C2CD3
17 6800001 6850000 0.367082 LRBA
28 44200001 44250000 0.367081 MARCHF8
28 44200001 44250000 0.367081 ZFAND4
3 120225001 120275000 0.367078 CROCC2
4 5200001 5250000 0.366981 GRB10
7 43750001 43800000 0.366979 PWWP3A
4 76700001 76750000 0.366964 ZMIZ2
4 76700001 76750000 0.366964 PPIA
4 76700001 76750000 0.366964 H2AZ2
2 5775001 5825000 0.36695 NEMP2
2 5775001 5825000 0.36695 MFSD6
8 16275001 16325000 0.366913 LINGO2
4 80675001 80725000 0.366879 SUGCT
5 11225001 11275000 0.366811 PPFIA2
7 89900001 89950000 0.366806 CETN3
15 45250001 45300000 0.366727 SYT9
15 45250001 45300000 0.366727 OLFML1
19 49900001 49950000 0.366724 TBCD
19 49900001 49950000 0.366724 FN3KRP
19 49900001 49950000 0.366724 SNORA73
28 24775001 24825000 0.366654 RUFY2
28 24775001 24825000 0.366654 DNA2
4 12200001 12250000 0.366649 PPP1R9A
6 112075001 112125000 0.366639 LDB2







13 61775001 61825000 0.366621 ASXL1
13 61775001 61825000 0.366621 KIF3B
8 61700001 61750000 0.366571 FRMPD1
15 40700001 40750000 0.366516 DKK3
15 40700001 40750000 0.366516 USP47
3 25775001 25825000 0.366491 MAN1A2
19 12200001 12250000 0.366427 BCAS3
1 153225001 153275000 0.366425 DPH3
1 153225001 153275000 0.366425 GALNT15
1 153225001 153275000 0.366425 OXNAD1
13 62575001 62625000 0.366384 BPIFA2C
8 72850001 72900000 0.366383 CDCA2
5 109100001 109150000 0.366355 BCL2L13
5 109100001 109150000 0.366355 BID
22 44975001 45025000 0.366342 ERC2
15 51750001 51800000 0.36629 FOLR1
15 51750001 51800000 0.36629 FOLR3
22 41400001 41450000 0.366287 FHIT
19 33425001 33475000 0.366278 TTC19
19 33425001 33475000 0.366278 NCOR1
19 33425001 33475000 0.366278 ZSWIM7
20 53650001 53700000 0.366242 CDH18
28 44625001 44675000 0.366239 TMEM72
28 44625001 44675000 0.366239 RASSF4
22 44125001 44175000 0.366197 ARHGEF3
19 38800001 38850000 0.366178 NPEPPS
16 33100001 33150000 0.366137 ZBTB18
14 26425001 26475000 0.366073 CHD7
2 8825001 8875000 0.366058 TFPI
12 19350001 19400000 0.366039 SPRYD7
28 8175001 8225000 0.366033 B3GALNT2
28 8175001 8225000 0.366033 TBCE
2 126825001 126875000 0.366021 CEP85
2 126825001 126875000 0.366021 UBXN11
2 126825001 126875000 0.366021 SH3BGRL3
7 42825001 42875000 0.366011 OR2AV11
16 65125001 65175000 0.365982 TSEN15
16 3350001 3400000 0.365932 ELK4
16 3350001 3400000 0.365932 MFSD4A
15 40325001 40375000 0.365924 PARVA
15 40325001 40375000 0.365924 MICAL2
5 112650001 112700000 0.36588 PMM1
5 112650001 112700000 0.36588 DESI1
5 112650001 112700000 0.36588 CSDC2
2 125825001 125875000 0.365876 WASF2
5 47925001 47975000 0.365876 HMGA2
2 125825001 125875000 0.365876 U6
22 49450001 49500000 0.365851 DOCK3
19 28700001 28750000 0.365841 STX8
22 47150001 47200000 0.365841 CACNA1D
22 47150001 47200000 0.365841 CHDH
4 11950001 12000000 0.365793 SGCE







13 17450001 17500000 0.365763 IL2RA
18 2350001 2400000 0.365742 ZNRF1
5 104325001 104375000 0.365634 VWF
5 104325001 104375000 0.365634 ANO2
14 32600001 32650000 0.365569 C14H8orf34
25 20775001 20825000 0.365543 USP31
16 3525001 3575000 0.365536 SLC41A1
1 1675001 1725000 0.365528 ITSN1
14 38825001 38875000 0.365524 HNF4G
19 27250001 27300000 0.365471 TNFSF12
19 27250001 27300000 0.365471 SENP3
19 27250001 27300000 0.365471 TNFSF13
12 19500001 19550000 0.365453 MIR15A
8 29050001 29100000 0.365427 TTC39B
19 38925001 38975000 0.365412 MRPL45
19 38925001 38975000 0.365412 NPEPPS
1 156750001 156800000 0.365386 KCNH8
3 36300001 36350000 0.365369 PRMT6
5 77700001 77750000 0.365365 BICD1
27 34875001 34925000 0.365364 ADAM18
25 3575001 3625000 0.365323 DNAJA3
25 3575001 3625000 0.365323 NMRAL1
2 5750001 5800000 0.365304 NEMP2
19 24950001 25000000 0.365297 SPNS3
19 24950001 25000000 0.365297 SPNS2
1 146075001 146125000 0.365215 PCNT
1 146075001 146125000 0.365215 DIP2A
18 54225001 54275000 0.365201 SAE1
18 54225001 54275000 0.365201 CCDC9
18 54225001 54275000 0.365201 BBC3
5 77875001 77925000 0.365188 RESF1
3 36125001 36175000 0.365126 NTNG1
10 58025001 58075000 0.36511 MYO5A
10 58025001 58075000 0.36511 MYO5C
13 57100001 57150000 0.36503 ZNF831
5 11275001 11325000 0.364967 PPFIA2
6 112100001 112150000 0.364965 LDB2
8 90250001 90300000 0.364961 TMEFF1
1 143950001 144000000 0.364917 AGPAT3
1 107525001 107575000 0.364884 SCHIP1
1 146250001 146300000 0.36483 S100B
4 69675001 69725000 0.364827 CBX3
15 77725001 77775000 0.364825 PTPRJ
28 25075001 25125000 0.364821 CCAR1
28 25075001 25125000 0.364821 STOX1
19 10800001 10850000 0.364793 TUBD1
19 10800001 10850000 0.364793 RPS6KB1
19 10800001 10850000 0.364793 VMP1
19 10800001 10850000 0.364793 MIR21
5 58825001 58875000 0.364786 OR6C1N
29 50400001 50450000 0.364751 AP2A2
12 29200001 29250000 0.364726 RXFP2







8 69350001 69400000 0.364712 DMTN
8 69350001 69400000 0.364712 FGF17
8 69350001 69400000 0.364712 NPM2
22 48075001 48125000 0.364673 ITIH1
22 48075001 48125000 0.364673 ITIH3
22 48075001 48125000 0.364673 ITIH4
22 48075001 48125000 0.364673 NEK4
2 22600001 22650000 0.364617 OLA1
7 48450001 48500000 0.364541 SPOCK1
16 6550001 6600000 0.364469 KCNT2
14 33950001 34000000 0.364464 NCOA2
4 11975001 12025000 0.364457 SGCE
16 49450001 49500000 0.364446 MEGF6
19 44025001 44075000 0.364425 UBTF
19 44025001 44075000 0.364425 SLC4A1
15 50950001 51000000 0.364394 RRM1
15 50950001 51000000 0.364394 OR55B1
5 109125001 109175000 0.364383 BID
5 109125001 109175000 0.364383 MICAL3
5 109125001 109175000 0.364383 BCL2L13
4 67575001 67625000 0.364367 CREB5
14 35125001 35175000 0.364321 EYA1
21 28075001 28125000 0.364309 FAM189A1
21 28075001 28125000 0.364309 APBA2
20 325001 375000 0.36424 PANK3
29 48225001 48275000 0.364175 ACTE1
16 41950001 42000000 0.364159 DRAXIN
16 41950001 42000000 0.364159 MAD2L2
22 48500001 48550000 0.364154 DNAH1
3 101450001 101500000 0.364151 RNF220
2 47425001 47475000 0.364111 EPC2
8 90225001 90275000 0.364083 TMEFF1
11 11700001 11750000 0.364021 EXOC6B
19 44525001 44575000 0.364 GJC1
19 44525001 44575000 0.364 EFTUD2
19 44525001 44575000 0.364 HIGD1B
18 11575001 11625000 0.363992 GSE1
19 38875001 38925000 0.363936 NPEPPS
15 80875001 80925000 0.363936 ZDHHC5
15 80875001 80925000 0.363936 YPEL4
15 80875001 80925000 0.363936 CLP1
5 47150001 47200000 0.363903 GRIP1
2 89150001 89200000 0.363901 AOX1
15 79125001 79175000 0.363809 OR8K67
15 79125001 79175000 0.363809 OR8K3B
19 42850001 42900000 0.363776 AOC2
19 42850001 42900000 0.363776 PSME3
19 42850001 42900000 0.363776 AOC3
19 42850001 42900000 0.363776 SAO
19 42850001 42900000 0.363776 U6
8 80150001 80200000 0.363769 SNORA70
3 120350001 120400000 0.363747 PPP1R7







3 120350001 120400000 0.363747 PASK
19 52075001 52125000 0.363699 ENDOV
8 76750001 76800000 0.363648 FRMD3
2 22800001 22850000 0.36363 SP3
13 22900001 22950000 0.363536 MLLT10
19 33825001 33875000 0.363534 ULK2
23 18825001 18875000 0.363527 RUNX2
5 53675001 53725000 0.363522 SLC16A7
10 58050001 58100000 0.363508 MYO5C
8 72825001 72875000 0.363485 CDCA2
22 60225001 60275000 0.363484 PLXNA1
2 125850001 125900000 0.363477 WASF2
2 125850001 125900000 0.363477 GPR3
2 125850001 125900000 0.363477 U6
6 21875001 21925000 0.363472 SLC9B1
5 105100001 105150000 0.363407 KCNA5
5 77500001 77550000 0.363337 BICD1
19 47400001 47450000 0.363201 TANC2
22 35050001 35100000 0.363166 SLC25A26
22 35050001 35100000 0.363166 LRIG1
18 51850001 51900000 0.36315 PLAUR
18 51850001 51900000 0.36315 CADM4
20 450001 500000 0.363096 SLIT3
17 19475001 19525000 0.363084 SLC7A11
20 30050001 30100000 0.36305 MRPS30
19 39150001 39200000 0.363014 SRCIN1
18 14350001 14400000 0.362947 ANKRD11
22 49575001 49625000 0.362878 DOCK3
2 125775001 125825000 0.362864 WASF2
2 125775001 125825000 0.362864 AHDC1
22 37250001 37300000 0.36286 PRICKLE2
8 91275001 91325000 0.362843 RNF20
8 91275001 91325000 0.362843 GRIN3A
4 80475001 80525000 0.362812 SUGCT
3 120300001 120350000 0.362803 SNED1
3 120300001 120350000 0.362803 PASK
3 120300001 120350000 0.362803 MTERF4
3 94125001 94175000 0.362799 ZFYVE9
8 8100001 8150000 0.362708 XKR6
8 11000001 11050000 0.362705 CCDC25
8 11000001 11050000 0.362705 ESCO2
18 23200001 23250000 0.362685 IRX5
14 69450001 69500000 0.362669 INTS8
14 69450001 69500000 0.362669 CCNE2
15 79350001 79400000 0.362609 OR8K62
15 79350001 79400000 0.362609 OR8K65P
5 113150001 113200000 0.362489 TCF20
8 6275001 6325000 0.36248 U6
20 3750001 3800000 0.362462 FBXW11
3 500001 550000 0.362462 GPR161
6 110525001 110575000 0.362458 C1QTNF7
19 39075001 39125000 0.362451 ARHGAP23







16 49425001 49475000 0.362442 MEGF6
10 82275001 82325000 0.362438 TTC9
11 11650001 11700000 0.362427 EXOC6B
4 119375001 119425000 0.362398 NCAPG2
20 14800001 14850000 0.362358 RGS7BP
16 39900001 39950000 0.362346 C16H1orf105
16 39900001 39950000 0.362346 DNM3
16 39900001 39950000 0.362346 PIGC
12 29175001 29225000 0.36226 RXFP2
28 44350001 44400000 0.362248 ALOX5
22 46600001 46650000 0.362209 CACNA2D3
3 25350001 25400000 0.362147 GDAP2
15 76850001 76900000 0.362119 CSTPP1
8 78025001 78075000 0.362099 NTRK2
25 28300001 28350000 0.362089 TMEM248
5 104300001 104350000 0.362069 VWF
17 6950001 7000000 0.362025 LRBA
21 67675001 67725000 0.361929 CDC42BPB
16 71700001 71750000 0.361907 LPGAT1
6 67625001 67675000 0.361906 CWH43
19 25300001 25350000 0.361863 PITPNM3
8 8975001 9025000 0.361811 MSRA
14 37250001 37300000 0.361806 LY 96
23 16525001 16575000 0.361779 CNPY3
23 16525001 16575000 0.361779 PTCRA
23 16525001 16575000 0.361779 GNMT
11 150001 200000 0.361775 ZC3H6
19 11075001 11125000 0.36172 MED13
14 33450001 33500000 0.361704 SULF1
14 33450001 33500000 0.361704 SLCO5A1
29 28075001 28125000 0.36169 TBRG1
29 28075001 28125000 0.36169 SIAE
29 28075001 28125000 0.36169 PANX3
2 18400001 18450000 0.361655 PLEKHA3
2 18400001 18450000 0.361655 PRKRA
2 18400001 18450000 0.361655 FKBP7
2 18400001 18450000 0.361655 PJVK
2 26375001 26425000 0.361646 UBR3
28 17550001 17600000 0.361638 CABCOCO1
29 26675001 26725000 0.361615 OR10G9E
21 24975001 25025000 0.36151 BTBD1
13 73675001 73725000 0.361509 SDC4
13 73675001 73725000 0.361509 SY S1
13 73675001 73725000 0.361509 TP53TG5
22 45175001 45225000 0.361477 ERC2
15 40600001 40650000 0.361475 MICAL2
22 45150001 45200000 0.361452 ERC2
22 6325001 6375000 0.36145 OSBPL10
4 69750001 69800000 0.361444 NFE2L3
18 11200001 11250000 0.361424 CIBAR2
15 62050001 62100000 0.3614 DCDC1
13 1575001 1625000 0.361389 PLCB1







10 75050001 75100000 0.36137 KCNH5
8 99850001 99900000 0.361272 TXNDC8
18 2750001 2800000 0.361266 BCNT2
18 2750001 2800000 0.361266 CFDP2
16 73100001 73150000 0.361263 SERTAD4
5 111550001 111600000 0.361251 TNRC6B
4 80725001 80775000 0.361239 SUGCT
13 11475001 11525000 0.361231 CCDC3
21 46050001 46100000 0.361225 BRMS1L
7 31000001 31050000 0.361215 SNX2
6 110550001 110600000 0.361145 C1QTNF7
15 43075001 43125000 0.36112 WEE1
15 43075001 43125000 0.36112 ZNF143
15 43075001 43125000 0.36112 U6
19 37775001 37825000 0.361103 HOXB13
5 108900001 108950000 0.361101 CECR2
15 53900001 53950000 0.361088 POLD3
19 27775001 27825000 0.360975 PER1
19 27775001 27825000 0.360975 VAMP2
19 27775001 27825000 0.360975 TMEM107
19 27775001 27825000 0.360975 U8
1 88150001 88200000 0.360931 KCNMB2
6 31300001 31350000 0.360926 GRID2
19 38600001 38650000 0.360923 OSBPL7
19 38600001 38650000 0.360923 MRPL10
19 38600001 38650000 0.360923 LRRC46
19 38600001 38650000 0.360923 SCRN2
19 38600001 38650000 0.360923 SP6
19 27025001 27075000 0.360901 KCTD11
19 27025001 27075000 0.360901 NEURL4
19 27025001 27075000 0.360901 TNK1
19 27025001 27075000 0.360901 PLSCR3
19 27025001 27075000 0.360901 TMEM95
5 110850001 110900000 0.360897 MGAT3
5 110850001 110900000 0.360897 TAB1
21 44925001 44975000 0.360888 EAPP
21 44925001 44975000 0.360888 U1
21 44925001 44975000 0.360888 U1
21 44925001 44975000 0.360888 U1
7 14675001 14725000 0.360824 DNMT1
7 14675001 14725000 0.360824 EIF3G
5 77475001 77525000 0.360822 BICD1
3 18275001 18325000 0.360722 CRNN
2 61650001 61700000 0.360691 R3HDM1
2 61650001 61700000 0.360691 MIR128-1
6 88600001 88650000 0.36067 RASSF6
15 38475001 38525000 0.360666 SPON1
24 56825001 56875000 0.360651 NARS1
24 56825001 56875000 0.360651 ATP8B1
24 56825001 56875000 0.360651 U6
11 19425001 19475000 0.360648 HEATR5B
8 90750001 90800000 0.360623 PLPPR1







3 525001 575000 0.360614 GPR161
3 525001 575000 0.360614 DCAF6
11 78150001 78200000 0.360513 LDAH
11 69300001 69350000 0.360507 LCLAT1
18 15700001 15750000 0.360494 ITFG1
4 119500001 119550000 0.36047 DYNC2I1
4 119500001 119550000 0.36047 ESYT2
4 119525001 119575000 0.360429 DYNC2I1
15 58050001 58100000 0.360314 CCDC34
15 58050001 58100000 0.360314 LGR4
1 146225001 146275000 0.360294 DIP2A
1 146225001 146275000 0.360294 S100B
2 124900001 124950000 0.360241 PHACTR4
2 124900001 124950000 0.360241 RCC1
2 124900001 124950000 0.360241 SNORA73
2 124900001 124950000 0.360241 SNORA73
2 124900001 124950000 0.360241 SNORA73
2 18350001 18400000 0.360188 PLEKHA3
8 65100001 65150000 0.360152 ERP44
8 65100001 65150000 0.360152 INVS
6 91025001 91075000 0.360147 SCARB2
6 91025001 91075000 0.360147 NUP54
19 27600001 27650000 0.36013 CNTROB
19 27600001 27650000 0.36013 KCNAB3
19 27600001 27650000 0.36013 TRAPPC1
15 40425001 40475000 0.360117 MICAL2
11 12675001 12725000 0.360085 U6
7 21775001 21825000 0.360079 RAD50
23 16600001 16650000 0.360034 PPP2R5D
23 16600001 16650000 0.360034 PEX6
18 10575001 10625000 0.360007 ATP2C2
18 10575001 10625000 0.360007 WFDC1
16 41900001 41950000 0.360006 AGTRAP
5 10225001 10275000 0.360001 PTPRQ
5 10225001 10275000 0.360001 U6
22 51650001 51700000 0.359992 CDC25A
22 51650001 51700000 0.359992 CATHL6
22 51650001 51700000 0.359992 CATHL5
16 3000001 3050000 0.359983 TMCC2
13 32025001 32075000 0.359961 HACD1
1 2700001 2750000 0.359946 C1H21orf62
1 142625001 142675000 0.359935 TMPRSS3
1 142625001 142675000 0.359935 TFF1
15 28550001 28600000 0.359934 TMPRSS13
13 17800001 17850000 0.359919 ABI1
13 17800001 17850000 0.359919 ACBD5
29 49575001 49625000 0.359875 LSP1
29 49575001 49625000 0.359875 TNNT3
29 49575001 49625000 0.359875 PRR33
21 65075001 65125000 0.359871 DEGS2
21 65075001 65125000 0.359871 EVL
20 35400001 35450000 0.359856 RICTOR







6 5850001 5900000 0.359824 PDE5A
28 24800001 24850000 0.359781 DNA2
28 24800001 24850000 0.359781 RUFY2
28 24800001 24850000 0.359781 U6
19 27725001 27775000 0.359756 ALOXE3
19 27725001 27775000 0.359756 ALOX12B
19 27725001 27775000 0.359756 HES7
19 27725001 27775000 0.359756 U6
2 9675001 9725000 0.359691 ITGAV
28 29050001 29100000 0.359613 P4HA1
20 33750001 33800000 0.359612 PTGER4
22 49525001 49575000 0.359611 DOCK3
19 47700001 47750000 0.359553 TANC2
28 3750001 3800000 0.359506 FAM89A
14 34125001 34175000 0.359494 U6
22 41500001 41550000 0.359488 FHIT
4 119625001 119675000 0.359453 VIPR2
20 15225001 15275000 0.359434 RNF180
22 48000001 48050000 0.359375 TMEM110
13 17225001 17275000 0.359373 PFKFB3
22 34050001 34100000 0.359323 SUCLG2
2 47525001 47575000 0.359311 EPC2
2 47525001 47575000 0.359311 U6
16 64675001 64725000 0.359277 ARPC5
16 64675001 64725000 0.359277 APOBEC4
3 120325001 120375000 0.359244 PASK
3 120325001 120375000 0.359244 MTERF4
3 120325001 120375000 0.359244 PPP1R7
19 51125001 51175000 0.359219 HGS
19 51125001 51175000 0.359219 CCDC137
19 51125001 51175000 0.359219 TSPAN10
19 51125001 51175000 0.359219 NPLOC4
19 51125001 51175000 0.359219 OXLD1
19 51125001 51175000 0.359219 PDE6G
19 51125001 51175000 0.359219 ARL16
1 144075001 144125000 0.359209 TRAPPC10
2 107225001 107275000 0.3592 PTPRN
2 107225001 107275000 0.3592 DNAJB2
2 107225001 107275000 0.3592 RESP18
1 152450001 152500000 0.359199 COLQ
1 152450001 152500000 0.359199 EAF1
1 152450001 152500000 0.359199 METTL6
19 33350001 33400000 0.359184 NCOR1
5 103975001 104025000 0.359182 SCNN1A
5 103975001 104025000 0.359182 LTBR
5 103975001 104025000 0.359182 TNFRSF1A
2 27200001 27250000 0.359144 ABCB11
2 27200001 27250000 0.359144 G6PC2
2 27200001 27250000 0.359144 SPC25
14 36250001 36300000 0.359138 KCNB2
28 3725001 3775000 0.359131 FAM89A
28 3725001 3775000 0.359131 ARV1







19 37950001 38000000 0.359075 HOXB1
20 3725001 3775000 0.359035 FBXW11
29 12700001 12750000 0.359032 PRCP
29 12700001 12750000 0.359032 DDIAS
18 46425001 46475000 0.358938 KMT2B
18 46425001 46475000 0.358938 LIN37
18 46425001 46475000 0.358938 PROSER3
18 46425001 46475000 0.358938 ZBTB32
18 46425001 46475000 0.358938 IGFLR1
18 46425001 46475000 0.358938 HSPB6
18 46425001 46475000 0.358938 U2AF1L4
18 46425001 46475000 0.358938 PSENEN
3 105975001 106025000 0.358936 PPT1
4 59950001 60000000 0.358934 ELMO1
8 62650001 62700000 0.358914 TDRD7
2 61700001 61750000 0.358804 R3HDM1
29 26600001 26650000 0.358781 OR10G6
29 26600001 26650000 0.358781 OR8B72
29 26600001 26650000 0.358781 OR10S1
29 26600001 26650000 0.358781 OR10G9G
29 26600001 26650000 0.358781 SNORA71
1 148725001 148775000 0.358703 CLDN14
18 11550001 11600000 0.358701 GSE1
13 22700001 22750000 0.358665 SKIDA1
13 22700001 22750000 0.358665 MLLT10
20 13975001 14025000 0.358605 CENPK
20 13975001 14025000 0.358605 PPWD1
22 33875001 33925000 0.358521 SUCLG2
24 275001 325000 0.358495 OR5W29P
14 24575001 24625000 0.35846 UBXN2B
8 71550001 71600000 0.3584 ADAM28
8 71550001 71600000 0.3584 ADAMDEC1
19 52500001 52550000 0.358371 CCDC40
19 52500001 52550000 0.358371 TBC1D16
13 17350001 17400000 0.358359 PFKFB3
1 153250001 153300000 0.358355 OXNAD1
1 153250001 153300000 0.358355 DPH3
16 50800001 50850000 0.358337 CFAP74
16 50800001 50850000 0.358337 TMEM52
16 50800001 50850000 0.358337 U6
10 36675001 36725000 0.358323 EXD1
10 36675001 36725000 0.358323 CHP1
7 14500001 14550000 0.358322 OLFM2
7 14500001 14550000 0.358322 COL5A3
24 54600001 54650000 0.358315 TCF4
8 8850001 8900000 0.358296 MSRA
16 43375001 43425000 0.358275 UBE4B
28 8100001 8150000 0.358268 TBCE
8 7100001 7150000 0.358255 GLRA3
3 21325001 21375000 0.358228 HJV
3 21325001 21375000 0.358228 U1
3 21325001 21375000 0.358228 U1







11 11675001 11725000 0.35821 EXOC6B
3 108925001 108975000 0.358192 GRIK3
21 1150001 1200000 0.358063 MKRN3
19 52775001 52825000 0.358058 ENPP7
8 60025001 60075000 0.358042 TMEM8B
8 60025001 60075000 0.358042 OR13E10
8 60025001 60075000 0.358042 OR13E1
28 17575001 17625000 0.358028 CABCOCO1
25 18750001 18800000 0.358016 DNAH3
7 12825001 12875000 0.358009 MAN2B1
7 12825001 12875000 0.358009 WDR83OS
8 7025001 7075000 0.357997 GLRA3
5 29025001 29075000 0.357977 TMPRSS12
22 42925001 42975000 0.357944 PXK
22 42925001 42975000 0.357944 PDHB
22 24950001 25000000 0.357928 CNTN6
26 36800001 36850000 0.357902 CCDC172
3 57125001 57175000 0.357854 SELENOF
3 57125001 57175000 0.357854 HS2ST1
7 14375001 14425000 0.357844 FBXL12
7 14375001 14425000 0.357844 UBL5
20 425001 475000 0.357804 SLIT3
5 109350001 109400000 0.357778 TUBA8
5 109350001 109400000 0.357778 PEX26
5 109350001 109400000 0.357778 U6
5 108575001 108625000 0.35775 CACNA1C
11 1625001 1675000 0.35774 TPC3
11 1625001 1675000 0.35774 U6
17 6925001 6975000 0.357725 LRBA
18 10625001 10675000 0.357709 ATP2C2
7 14575001 14625000 0.357689 COL5A3
7 14575001 14625000 0.357689 RDH8
22 30375001 30425000 0.357661 FOXP1
25 14375001 14425000 0.357656 ABCC1
28 26800001 26850000 0.357641 ADAMTS14
22 34000001 34050000 0.357634 SUCLG2
22 49100001 49150000 0.357565 TEX264
22 49100001 49150000 0.357565 GRM2
11 19400001 19450000 0.357541 STRN
11 19400001 19450000 0.357541 HEATR5B
5 77675001 77725000 0.357538 BICD1
3 101350001 101400000 0.357533 RNF220
3 101350001 101400000 0.357533 TMEM53
3 101350001 101400000 0.357533 ARMH1
11 46950001 47000000 0.357523 PAX8
18 22150001 22200000 0.357507 FTO
18 2425001 2475000 0.357504 ZNRF1
18 2425001 2475000 0.357504 LDHD
19 47200001 47250000 0.357465 MARCHF10
1 925001 975000 0.357455 RCAN1
3 92275001 92325000 0.35739 HSPB11
15 74600001 74650000 0.357376 CD82







7 43975001 44025000 0.357375 TCF3
7 43975001 44025000 0.357375 UQCR11
3 20675001 20725000 0.357374 SV2A
3 20675001 20725000 0.357374 MTMR11
3 20675001 20725000 0.357374 H2AC20
3 20675001 20725000 0.357374 SF3B4
3 20675001 20725000 0.357374 BOLA1
3 20675001 20725000 0.357374 H2AC21
2 47500001 47550000 0.357308 EPC2
2 47500001 47550000 0.357308 U6
13 22850001 22900000 0.35726 MLLT10
19 52375001 52425000 0.357252 SLC26A11
19 52375001 52425000 0.357252 SGSH
19 56925001 56975000 0.35725 CD300A
19 56925001 56975000 0.35725 GPRC5C
12 31625001 31675000 0.357218 FLT1
8 8575001 8625000 0.357193 C8H8orf74
7 21650001 21700000 0.357172 KIF3A
7 21650001 21700000 0.357172 IL4
15 40000001 40050000 0.357133 TEAD1
15 35850001 35900000 0.357101 SOX6
21 69775001 69825000 0.357094 TMEM121
21 69775001 69825000 0.357094 U6
11 101625001 101675000 0.357078 PRRT1B
11 101625001 101675000 0.357078 POMT1
11 101625001 101675000 0.357078 UCK1
28 28300001 28350000 0.357067 DDIT4
1 152350001 152400000 0.357058 SH3BP5
20 5600001 5650000 0.357055 CPEB4
14 39900001 39950000 0.357039 ZFHX4
25 25675001 25725000 0.357034 XPO6
19 38625001 38675000 0.356984 OSBPL7
19 38625001 38675000 0.356984 MRPL10
19 38625001 38675000 0.356984 LRRC46
19 38625001 38675000 0.356984 SCRN2
2 47075001 47125000 0.356972 LYPD6B
11 12300001 12350000 0.35696 EXOC6B
12 86650001 86700000 0.356885 DCUN1D2
12 86650001 86700000 0.356885 TMCO3
16 72950001 73000000 0.356857 HHAT
16 72950001 73000000 0.356857 U5
22 52575001 52625000 0.356852 PTH1R
22 52575001 52625000 0.356852 CCDC12
7 43925001 43975000 0.356849 MBD3
7 43925001 43975000 0.356849 MEX3D
22 37275001 37325000 0.356848 PRICKLE2
7 43375001 43425000 0.356846 PLPPR3
7 43375001 43425000 0.356846 MED16
7 43375001 43425000 0.356846 PRTN3
7 43375001 43425000 0.356846 PTBP1
7 43375001 43425000 0.356846 ELANE
7 43375001 43425000 0.356846 AZU1







7 43375001 43425000 0.356846 CFD
7 43375001 43425000 0.356846 U6
2 124925001 124975000 0.356839 PHACTR4
24 56925001 56975000 0.356805 ATP8B1
19 50300001 50350000 0.356795 SECTM1A
19 50300001 50350000 0.356795 SECTM1
2 7175001 7225000 0.356791 COL5A2
13 70825001 70875000 0.356779 PTPRT
28 7950001 8000000 0.356771 ARID4B
14 23275001 23325000 0.356766 RPS20
14 23275001 23325000 0.356766 MOS
14 23275001 23325000 0.356766 U1
22 49550001 49600000 0.356765 DOCK3
20 24175001 24225000 0.356748 CSPG4B
4 5250001 5300000 0.356739 GRB10
8 62625001 62675000 0.356727 TDRD7
3 93725001 93775000 0.356725 GPX7
3 93725001 93775000 0.356725 SHISAL2A
21 64875001 64925000 0.356685 EML1
21 64875001 64925000 0.356685 EVL
29 47800001 47850000 0.356678 SHANK2
11 98625001 98675000 0.356672 FAM102A
28 7975001 8025000 0.356666 ARID4B
16 50350001 50400000 0.356662 PLCH2
16 50350001 50400000 0.356662 PANK4
8 69325001 69375000 0.356617 NPM2
8 69325001 69375000 0.356617 FGF17
8 69325001 69375000 0.356617 DMTN
8 69325001 69375000 0.356617 XPO7
8 90300001 90350000 0.35656 TMEFF1
8 90300001 90350000 0.35656 CAVIN4
22 49375001 49425000 0.356559 DOCK3
22 49375001 49425000 0.356559 MANF
22 49375001 49425000 0.356559 RBM15B
17 6850001 6900000 0.356434 LRBA
28 24875001 24925000 0.35636 SLC25A16
28 24875001 24925000 0.35636 TET1
15 52425001 52475000 0.356316 FCHSD2
7 21625001 21675000 0.356218 KIF3A
18 2450001 2500000 0.356192 LDHD
18 2450001 2500000 0.356192 ZNRF1
18 2450001 2500000 0.356192 ZFP1
16 63425001 63475000 0.356146 GLUL
19 11350001 11400000 0.356144 BRIP1
4 119350001 119400000 0.356141 NCAPG2
2 23375001 23425000 0.356074 MAP3K20
8 76600001 76650000 0.356067 FRMD3
23 17700001 17750000 0.356066 SLC29A1
23 17700001 17750000 0.356066 MYMX
22 34075001 34125000 0.356052 SUCLG2
14 31700001 31750000 0.35605 CPA6
22 53475001 53525000 0.356037 SLC6A20







22 53475001 53525000 0.356037 LZTFL1
19 38375001 38425000 0.35602 CBX1
19 38375001 38425000 0.35602 SNX11
19 38375001 38425000 0.35602 NFE2L1
22 48050001 48100000 0.356013 ITIH4
22 48050001 48100000 0.356013 ITIH3
22 48050001 48100000 0.356013 TMEM110
22 48050001 48100000 0.356013 MUSTN1
22 48050001 48100000 0.356013 ITIH1
19 44100001 44150000 0.355935 RUNDC3A
19 44100001 44150000 0.355935 SLC25A39
19 44100001 44150000 0.355935 GRN
1 83700001 83750000 0.355933 MCF2L2
14 33350001 33400000 0.355883 SULF1
16 41925001 41975000 0.355849 AGTRAP
16 41925001 41975000 0.355849 DRAXIN
1 93450001 93500000 0.355832 NLGN1
21 64850001 64900000 0.355829 EML1
7 7725001 7775000 0.355824 AKAP8L
7 7725001 7775000 0.355824 AKAP8
7 7725001 7775000 0.355824 WIZ
22 37125001 37175000 0.355755 PRICKLE2
29 26575001 26625000 0.355743 OR4D5
29 26575001 26625000 0.355743 OR8B72
29 26575001 26625000 0.355743 OR10S1
29 26575001 26625000 0.355743 SNORA71
29 26575001 26625000 0.355743 U6
11 11825001 11875000 0.355724 EXOC6B
3 94150001 94200000 0.355704 ZFYVE9
6 31325001 31375000 0.355649 GRID2
18 56950001 57000000 0.355639 KLK7
18 56950001 57000000 0.355639 KLK9
18 56950001 57000000 0.355639 KLK10
18 56950001 57000000 0.355639 KLK8
18 56950001 57000000 0.355639 KLK6
18 56950001 57000000 0.355639 KLK11
28 8500001 8550000 0.355632 LY ST
20 38025001 38075000 0.355615 SKP2
20 38025001 38075000 0.355615 NADK2
29 1450001 1500000 0.355604 DEUP1
19 34300001 34350000 0.355597 SHMT1
3 48675001 48725000 0.355589 SLC44A3
22 46750001 46800000 0.355543 CACNA2D3
11 78750001 78800000 0.355504 LAPTM4A
28 17650001 17700000 0.355492 CABCOCO1
26 4750001 4800000 0.355476 PCDH15
5 112675001 112725000 0.355435 DESI1
5 112675001 112725000 0.355435 XRCC6
22 33425001 33475000 0.355359 TAFA1
10 75475001 75525000 0.355352 RHOJ
5 65950001 66000000 0.355323 PARPBP
5 65950001 66000000 0.355323 NUP37







20 13950001 14000000 0.355318 TRIM23
20 13950001 14000000 0.355318 PPWD1
20 13950001 14000000 0.355318 CENPK
13 70875001 70925000 0.355246 PTPRT
2 65500001 65550000 0.355237 ACTR3
22 41125001 41175000 0.355216 FHIT
12 12700001 12750000 0.355176 TNFSF11
22 49900001 49950000 0.355158 CACNA2D2
19 11250001 11300000 0.355146 BRIP1
8 60225001 60275000 0.355144 OR13C11
8 60225001 60275000 0.355144 OR13C7
21 46000001 46050000 0.355125 BRMS1L
2 33875001 33925000 0.35512 KCNH7
4 62875001 62925000 0.355093 BMPER
8 61600001 61650000 0.355079 FBXO10
8 61600001 61650000 0.355079 POLR1E
19 23050001 23100000 0.35506 SMG6
19 23050001 23100000 0.35506 DPH1
19 23050001 23100000 0.35506 HIC1
19 23050001 23100000 0.35506 RTN4RL1
19 23050001 23100000 0.35506 OVCA2
8 84600001 84650000 0.354989 WNK2
20 25450001 25500000 0.354985 NDUFS4
13 78025001 78075000 0.354969 SNAI1
14 33500001 33550000 0.354947 SLCO5A1
18 11400001 11450000 0.354916 GSE1
8 61050001 61100000 0.354904 PAX5
13 22925001 22975000 0.354892 MLLT10
13 22925001 22975000 0.354892 DNAJC1
6 94675001 94725000 0.354875 ANTXR2
4 47075001 47125000 0.354861 CDHR3
22 43825001 43875000 0.354848 APPL1
22 43825001 43875000 0.354848 ASB14
22 43825001 43875000 0.354848 DNAH12
21 42125001 42175000 0.354839 NUBPL
4 39900001 39950000 0.354807 SEMA3C
15 80900001 80950000 0.354773 ZDHHC5
15 80900001 80950000 0.354773 TMX2
15 80900001 80950000 0.354773 MED19
15 80900001 80950000 0.354773 CLP1
22 18875001 18925000 0.354725 GRM7
18 10800001 10850000 0.354725 COTL1
18 10800001 10850000 0.354725 KLHL36
22 60250001 60300000 0.354724 PLXNA1
22 60250001 60300000 0.354724 CHCHD6
14 32625001 32675000 0.354723 C14H8orf34
21 65150001 65200000 0.35471 YY 1
5 112000001 112050000 0.354663 SLC25A17
11 3800001 3850000 0.35465 COA5
11 3800001 3850000 0.35465 UNC50
11 3800001 3850000 0.35465 MGAT4A
5 103325001 103375000 0.354613 C1R







14 30875001 30925000 0.354591 VCPIP1
21 40125001 40175000 0.35459 PRKD1
29 47875001 47925000 0.354562 SHANK2
1 156700001 156750000 0.354554 KCNH8
4 119325001 119375000 0.354529 NCAPG2
6 112050001 112100000 0.354477 LDB2
3 78400001 78450000 0.354476 DNAI4
3 78400001 78450000 0.354476 MIER1
19 47650001 47700000 0.354462 TANC2
19 38650001 38700000 0.354371 OSBPL7
22 54925001 54975000 0.35432 SLC6A11
5 67425001 67475000 0.354289 NT5DC3
5 67425001 67475000 0.354289 STAB2
11 104300001 104350000 0.354272 ADAMTS13
11 104300001 104350000 0.354272 REXO4
11 104300001 104350000 0.354272 STKLD1
20 24150001 24200000 0.354259 CSPG4B
18 11375001 11425000 0.354256 GSE1
5 105750001 105800000 0.354248 CCND2
10 36375001 36425000 0.354246 SPINT1
10 36375001 36425000 0.354246 PPP1R14D
10 36375001 36425000 0.354246 RHOV
7 43775001 43825000 0.354214 PWWP3A
7 43775001 43825000 0.354214 NDUFS7
7 43775001 43825000 0.354214 GAMT
7 43775001 43825000 0.354214 DAZAP1
6 89800001 89850000 0.354211 PARM1
16 72175001 72225000 0.354208 KCNH1
23 16475001 16525000 0.354135 BICRAL
23 16475001 16525000 0.354135 RPL7L1
18 12350001 12400000 0.354131 MTHFSD
18 12350001 12400000 0.354131 FOXC2
18 12350001 12400000 0.354131 FOXL1
2 18800001 18850000 0.354125 PDE11A
2 18800001 18850000 0.354125 CYCT
21 64500001 64550000 0.354123 CCDC85C
21 64500001 64550000 0.354123 CCNK
3 103525001 103575000 0.354044 PPIH
3 103525001 103575000 0.354044 YBX1
3 103525001 103575000 0.354044 CCDC30
2 43650001 43700000 0.354012 FMNL2
2 27950001 28000000 0.353995 STK39
8 71700001 71750000 0.353955 ADAM7
15 15725001 15775000 0.353941 AMOTL1
6 35775001 35825000 0.353921 FAM13A
19 20175001 20225000 0.35389 FAM222B
7 20925001 20975000 0.353876 GNG7
7 20925001 20975000 0.353876 SLC39A3
7 20925001 20975000 0.353876 DIRAS1
5 110625001 110675000 0.353863 PDGFB
5 110825001 110875000 0.353838 TAB1
19 33900001 33950000 0.353805 SLC47A2







19 33900001 33950000 0.353805 ALDH3A2
24 700001 750000 0.353804 CTDP1
19 28100001 28150000 0.353754 MYH10
7 67800001 67850000 0.353738 SGCD
13 41500001 41550000 0.353676 FOXA2
21 65175001 65225000 0.353662 YY 1
21 65175001 65225000 0.353662 SLC25A29
29 28825001 28875000 0.353645 PKNOX2
1 149575001 149625000 0.353641 DYRK1A
21 24950001 25000000 0.353604 BTBD1
21 24950001 25000000 0.353604 TM6SF1
16 50575001 50625000 0.353566 PRKCZ
16 50575001 50625000 0.353566 FAAP20
11 101375001 101425000 0.353562 NUP214
18 53075001 53125000 0.353556 VASP
18 53075001 53125000 0.353556 RTN2
18 53075001 53125000 0.353556 FOSB
18 53075001 53125000 0.353556 PPM1N
3 74100001 74150000 0.353547 ZRANB2
19 27625001 27675000 0.35353 GUCY2D
19 27625001 27675000 0.35353 CNTROB
1 142600001 142650000 0.353518 TFF1
1 142600001 142650000 0.353518 TFF2
11 98825001 98875000 0.353503 DNM1
11 98825001 98875000 0.353503 GOLGA2
18 56975001 57025000 0.353464 KLK13
18 56975001 57025000 0.353464 KLK9
18 56975001 57025000 0.353464 KLK10
18 56975001 57025000 0.353464 KLK12
18 56975001 57025000 0.353464 KLK11
18 56975001 57025000 0.353464 KLK8
22 49775001 49825000 0.353423 HEMK1
22 49775001 49825000 0.353423 C22H3orf18
28 33150001 33200000 0.353408 KCNMA1
22 50750001 50800000 0.353388 USP4
22 50750001 50800000 0.353388 GPX1
22 50750001 50800000 0.353388 RHOA
22 50750001 50800000 0.353388 U6
23 22400001 22450000 0.353372 CRISP2
23 22400001 22450000 0.353372 CRISP3
14 23200001 23250000 0.353341 LYN
28 7925001 7975000 0.353335 ARID4B
7 6900001 6950000 0.353277 TPM4
7 6900001 6950000 0.353277 OR1AB2
4 80775001 80825000 0.353253 SUGCT
2 120925001 120975000 0.35323 SYNC
2 120925001 120975000 0.35323 RBBP4
8 72175001 72225000 0.353204 NEFM
8 72175001 72225000 0.353204 NEFL
29 28100001 28150000 0.35319 SIAE
29 28100001 28150000 0.35319 TBRG1
1 42275001 42325000 0.353179 GABRR3







29 27050001 27100000 0.353176 OR8G3L
22 48700001 48750000 0.35316 POC1A
22 48700001 48750000 0.35316 ALAS1
23 13275001 13325000 0.353139 KIF6
14 4550001 4600000 0.353079 FAM135B
7 48475001 48525000 0.353071 SPOCK1
14 1025001 1075000 0.353028 MAPK15
14 1025001 1075000 0.353028 FAM83H
14 1025001 1075000 0.353028 IQANK1
14 1025001 1075000 0.353028 CCDC166
14 1025001 1075000 0.353028 ZNF623
2 125725001 125775000 0.353003 AHDC1
5 110875001 110925000 0.352992 MGAT3
14 37150001 37200000 0.35297 UBE2W
14 37150001 37200000 0.35297 ELOC
16 51125001 51175000 0.352957 CCNL2
16 51125001 51175000 0.352957 AURKAIP1
16 51125001 51175000 0.352957 MRPL20
16 51125001 51175000 0.352957 ANKRD65
16 51125001 51175000 0.352957 MXRA8
4 81250001 81300000 0.352898 YAE1
13 24375001 24425000 0.352896 OTUD1
25 25000001 25050000 0.35285 GTF3C1
25 25000001 25050000 0.35285 IL21R
10 75525001 75575000 0.352849 RHOJ
6 58425001 58475000 0.352832 RFC1
6 58425001 58475000 0.352832 WDR19
10 27575001 27625000 0.352823 OR4F69
10 27575001 27625000 0.352823 OR4G10
12 31450001 31500000 0.352808 POMP
29 48450001 48500000 0.352804 OSBPL5
15 40300001 40350000 0.352788 PARVA
15 52450001 52500000 0.352783 FCHSD2
19 12325001 12375000 0.352737 PPM1D
3 92150001 92200000 0.352726 TCEANC2
3 92150001 92200000 0.352726 TMEM59
3 92300001 92350000 0.352721 Y IPF1
4 84725001 84775000 0.352719 KCND2
19 49925001 49975000 0.352707 RAB40B
19 49925001 49975000 0.352707 FN3KRP
19 49925001 49975000 0.352707 TBCD
28 25050001 25100000 0.352706 CCAR1
2 17400001 17450000 0.352706 ZNF385B
20 3800001 3850000 0.352646 FBXW11
20 34825001 34875000 0.352529 U2
3 103300001 103350000 0.352521 SLC2A1
8 69650001 69700000 0.352364 SLC39A14
8 69650001 69700000 0.352364 PIWIL2
5 82050001 82100000 0.352352 MRPS35
5 82050001 82100000 0.352352 KLHL42
5 82050001 82100000 0.352352 MANSC4
12 86625001 86675000 0.352327 DCUN1D2







22 49300001 49350000 0.352306 DCAF1
21 7025001 7075000 0.352297 MEF2A
7 43800001 43850000 0.352265 DAZAP1
7 43800001 43850000 0.352265 NDUFS7
7 43800001 43850000 0.352265 PWWP3A
7 43800001 43850000 0.352265 GAMT
7 43800001 43850000 0.352265 RPS15
1 146275001 146325000 0.352249 S100B
1 146275001 146325000 0.352249 PRMT2
19 33850001 33900000 0.35223 ULK2
19 33850001 33900000 0.35223 ALDH3A1
19 33850001 33900000 0.35223 SLC47A2
8 60950001 61000000 0.352214 PAX5
8 72775001 72825000 0.352198 KCTD9
8 72775001 72825000 0.352198 CDCA2
2 27925001 27975000 0.352181 STK39
28 25200001 25250000 0.352108 DDX21
28 25200001 25250000 0.352108 DDX50
28 25200001 25250000 0.352108 KIFBP
7 11675001 11725000 0.352096 RFX1
11 11925001 11975000 0.352007 EXOC6B
4 5350001 5400000 0.351988 DDC
19 43875001 43925000 0.351957 LSM12
19 43875001 43925000 0.351957 HDAC5
19 43875001 43925000 0.351957 G6PC3
8 99675001 99725000 0.351929 PALM2
16 79650001 79700000 0.351924 TMEM9
16 79650001 79700000 0.351924 CACNA1S
11 9100001 9150000 0.351912 MRPS9
19 30600001 30650000 0.351906 ZNF18
19 30600001 30650000 0.351906 DNAH9
19 30600001 30650000 0.351906 MAP2K4
5 104575001 104625000 0.351901 ANO2
9 32700001 32750000 0.351899 SLC35F1
2 126800001 126850000 0.351894 UBXN11
2 126800001 126850000 0.351894 CEP85
2 126800001 126850000 0.351894 CRYBG2
2 126800001 126850000 0.351894 CD52
2 126800001 126850000 0.351894 SH3BGRL3
7 43650001 43700000 0.351871 STK11
7 43650001 43700000 0.351871 MIDN
7 43650001 43700000 0.351871 CBARP
7 43650001 43700000 0.351871 ATP5F1D
13 72275001 72325000 0.351835 GTSF1L
18 52750001 52800000 0.351828 PPP1R37
18 52750001 52800000 0.351828 GEMIN7
18 52750001 52800000 0.351828 ZNF296
8 62425001 62475000 0.351822 IGFBPL1
8 62425001 62475000 0.351822 ALDH1B1
18 55800001 55850000 0.351781 TEAD2
18 55800001 55850000 0.351781 SLC6A16
18 55800001 55850000 0.351781 CD37







18 55800001 55850000 0.351781 DKKL1
10 36700001 36750000 0.351779 CHP1
10 36700001 36750000 0.351779 EXD1
6 88800001 88850000 0.351721 CXCL8
22 48800001 48850000 0.351703 DUSP7
22 48800001 48850000 0.351703 POC1A
8 8600001 8650000 0.351645 C8H8orf74
7 84175001 84225000 0.351608 EDIL3
18 14475001 14525000 0.3516 CPNE7
18 14475001 14525000 0.3516 SPG7
18 14475001 14525000 0.3516 RPL13
18 14475001 14525000 0.3516 SNORD68
19 39125001 39175000 0.351596 SRCIN1
19 39125001 39175000 0.351596 ARHGAP23
19 31175001 31225000 0.351536 ARHGAP44
19 31175001 31225000 0.351536 MYOCD
2 96025001 96075000 0.351534 CCNYL1
2 96025001 96075000 0.351534 FZD5
21 45925001 45975000 0.351511 RALGAPA1
14 34925001 34975000 0.351495 EYA1
8 20425001 20475000 0.351435 ELAVL2
18 10675001 10725000 0.351421 MEAK7
18 10675001 10725000 0.351421 ATP2C2
19 51150001 51200000 0.351396 NPLOC4
19 51150001 51200000 0.351396 CCDC137
19 51150001 51200000 0.351396 TSPAN10
19 51150001 51200000 0.351396 OXLD1
19 51150001 51200000 0.351396 PDE6G
15 41950001 42000000 0.351395 IRAG1
19 52450001 52500000 0.351342 CARD14
19 52450001 52500000 0.351342 GAA
19 52450001 52500000 0.351342 EIF4A3
19 52450001 52500000 0.351342 Metazoa_SRP
13 23875001 23925000 0.351311 U6
13 23875001 23925000 0.351311 Y _RNA
22 6800001 6850000 0.351304 CMTM7
22 6800001 6850000 0.351304 CMTM8
2 47450001 47500000 0.351298 EPC2
7 7850001 7900000 0.351281 BRD4
7 7850001 7900000 0.351281 EPHX3
20 13400001 13450000 0.351239 SREK1
28 15425001 15475000 0.351236 CCDC6
28 15425001 15475000 0.351236 MRLN
7 67775001 67825000 0.35123 SGCD
19 44500001 44550000 0.351209 GJC1
19 44500001 44550000 0.351209 ADAM11
18 14450001 14500000 0.351149 SPG7
18 14450001 14500000 0.351149 RPL13
18 14450001 14500000 0.351149 SNORD68
5 29650001 29700000 0.351142 LIMA1
12 33175001 33225000 0.351136 RNF6
15 41825001 41875000 0.351135 EIF4G2







14 22950001 23000000 0.351105 XKR4
8 83125001 83175000 0.351061 HABP4
8 50550001 50600000 0.351034 RORB
9 43300001 43350000 0.351026 QRSL1
9 43300001 43350000 0.351026 RTN4IP1
18 51925001 51975000 0.351015 SMG9
18 51925001 51975000 0.351015 KCNN4
18 51925001 51975000 0.351015 IRGC
5 110725001 110775000 0.350991 RPL3
5 110725001 110775000 0.350991 SNORD83B
5 110725001 110775000 0.350991 SNORD83A
5 110725001 110775000 0.350991 SNORD43
15 79150001 79200000 0.350923 OR8K3B
15 79150001 79200000 0.350923 OR8K64
14 36225001 36275000 0.350886 KCNB2
5 110800001 110850000 0.350859 TAB1
5 110800001 110850000 0.350859 SYNGR1
22 48475001 48525000 0.350792 DNAH1
22 48475001 48525000 0.350792 BAP1
22 48475001 48525000 0.350792 PHF7
8 61425001 61475000 0.350766 ZCCHC7
18 11425001 11475000 0.350757 GSE1
19 33325001 33375000 0.35071 NCOR1
19 33325001 33375000 0.35071 PIGL
14 14800001 14850000 0.350709 NSMCE2
11 65850001 65900000 0.350663 ETAA1
6 88625001 88675000 0.350603 RASSF6
5 29050001 29100000 0.350598 TMPRSS12
11 102475001 102525000 0.350594 CFAP77
11 102475001 102525000 0.350594 TTF1
28 27775001 27825000 0.350552 CDH23
19 39200001 39250000 0.350524 SRCIN1
11 71850001 71900000 0.350496 RBKS
19 44250001 44300000 0.350488 GPATCH8
2 10700001 10750000 0.350483 FSIP2
7 43325001 43375000 0.350452 MISP
7 43325001 43375000 0.350452 PTBP1
5 81800001 81850000 0.350427 PTHLH
21 30675001 30725000 0.350377 WDR61
14 33750001 33800000 0.350375 PRDM14
1 87250001 87300000 0.350359 PEX5L
24 225001 275000 0.350356 OR9M1D
5 113025001 113075000 0.3503 NDUFA6
5 113025001 113075000 0.3503 NAGA
5 113025001 113075000 0.3503 PHETA2
5 113025001 113075000 0.3503 SMDT1
29 5200001 5250000 0.350262 TRIM77
29 5200001 5250000 0.350262 TRIM64
28 25475001 25525000 0.350187 SRGN
18 52975001 53025000 0.350156 ERCC2
18 52975001 53025000 0.350156 POLR1G
18 52975001 53025000 0.350156 PPP1R13L







18 52975001 53025000 0.350156 KLC3
18 52975001 53025000 0.350156 ERCC1
3 101250001 101300000 0.350142 KIF2C
3 101250001 101300000 0.350142 ARMH1
3 101250001 101300000 0.350142 U5
27 34600001 34650000 0.350135 ADAM2
3 103650001 103700000 0.35012 CCDC30
4 80750001 80800000 0.350114 SUGCT
19 47075001 47125000 0.350099 MRC2
19 47075001 47125000 0.350099 MARCHF10
14 34800001 34850000 0.350095 EYA1
16 45325001 45375000 0.350081 ERRFI1
16 79175001 79225000 0.350059 U6
27 33250001 33300000 0.350013 EIF4EBP1
27 33250001 33300000 0.350013 ASH2L
15 79100001 79150000 0.349993 OR8K67
15 79100001 79150000 0.349993 OR8J12
15 79100001 79150000 0.349993 OR8J2E
11 28325001 28375000 0.349952 PRKCE
19 33925001 33975000 0.349927 ALDH3A2
20 14250001 14300000 0.349907 ADAMTS6
2 106225001 106275000 0.349889 ARPC2
19 47175001 47225000 0.349881 MARCHF10
13 40525001 40575000 0.349845 KIZ
14 34300001 34350000 0.349806 LACTB2
14 34300001 34350000 0.349806 TRAM1
14 23100001 23150000 0.349794 LYN
23 15575001 15625000 0.349788 USP49
23 15575001 15625000 0.349788 FRS3
23 15575001 15625000 0.349788 PRICKLE4
23 15575001 15625000 0.349788 TOMM6
3 78625001 78675000 0.349773 SGIP1
2 26400001 26450000 0.34977 UBR3
14 975001 1025000 0.349768 SCRIB
14 975001 1025000 0.349768 IQANK1
14 975001 1025000 0.349768 PUF60
19 38775001 38825000 0.349753 KPNB1
19 38775001 38825000 0.349753 NPEPPS
4 81500001 81550000 0.349741 POU6F2
15 41850001 41900000 0.349711 EIF4G2
15 41850001 41900000 0.349711 CTR9
15 41850001 41900000 0.349711 SNORD97
13 23000001 23050000 0.349705 DNAJC1
4 74950001 75000000 0.349695 TNS3
7 43400001 43450000 0.349688 MED16
7 43400001 43450000 0.349688 R3HDM4
7 43400001 43450000 0.349688 PRTN3
7 43400001 43450000 0.349688 ELANE
7 43400001 43450000 0.349688 CFD
7 43400001 43450000 0.349688 U6
23 16850001 16900000 0.349687 TTBK1
23 16850001 16900000 0.349687 SLC22A7







23 16850001 16900000 0.349687 CRIP3
2 47475001 47525000 0.349663 EPC2
2 61375001 61425000 0.349659 DARS1
3 119975001 120025000 0.34965 GPR35
3 119975001 120025000 0.34965 CAPN10
3 119975001 120025000 0.34965 AQP12
15 29225001 29275000 0.349638 ARCN1
15 29225001 29275000 0.349638 PHLDB1
19 44125001 44175000 0.349609 FAM171A2
19 44125001 44175000 0.349609 GRN
19 44125001 44175000 0.349609 SLC25A39
19 44125001 44175000 0.349609 ITGA2B
19 44125001 44175000 0.349609 RUNDC3A
3 93775001 93825000 0.349564 TUT4
3 93700001 93750000 0.349563 SHISAL2A
3 93700001 93750000 0.349563 GPX7
11 100725001 100775000 0.349542 HMCN2
11 100725001 100775000 0.349542 ASS1
11 49125001 49175000 0.3495 ATOH8
3 79800001 79850000 0.349472 LEPR
6 58125001 58175000 0.349437 FAM114A1
15 43175001 43225000 0.349328 IPO7
15 43175001 43225000 0.349328 ZNF143
15 43175001 43225000 0.349328 SNORA23
15 51625001 51675000 0.349307 NUMA1
15 51625001 51675000 0.349307 RNF121
15 51625001 51675000 0.349307 IL18BP
7 8000001 8050000 0.349292 ILVBL
7 8000001 8050000 0.349292 SYDE1
7 8000001 8050000 0.349292 OR1I4
7 8000001 8050000 0.349292 OR1I1
4 32125001 32175000 0.349263 TRA2A
3 120000001 120050000 0.34926 GPR35
3 120000001 120050000 0.34926 KIF1A
3 120000001 120050000 0.34926 AQP12
20 15300001 15350000 0.349249 RNF180
21 46025001 46075000 0.349205 BRMS1L
16 66800001 66850000 0.349164 HMCN1
8 72500001 72550000 0.349155 DOCK5
8 4225001 4275000 0.349154 U6
22 43875001 43925000 0.349146 HESX1
22 43875001 43925000 0.349146 APPL1
18 43300001 43350000 0.349135 CEP89
19 22950001 23000000 0.349133 RTN4RL1
1 1700001 1750000 0.349118 ITSN1
8 99825001 99875000 0.349109 TXNDC8
3 79450001 79500000 0.349024 MGC137454
6 91175001 91225000 0.348976 STBD1
19 42900001 42950000 0.348875 SAO
19 42900001 42950000 0.348875 G6PC1
19 47125001 47175000 0.348862 MARCHF10
5 111475001 111525000 0.348823 TNRC6B







20 3700001 3750000 0.348809 FBXW11
23 13325001 13375000 0.348677 KIF6
19 43850001 43900000 0.348674 LSM12
19 43850001 43900000 0.348674 NAGS
19 43850001 43900000 0.348674 TMEM101
8 99900001 99950000 0.348673 SVEP1
25 25775001 25825000 0.34864 SBK1
10 85900001 85950000 0.348618 AREL1
11 10450001 10500000 0.348611 MOB1A
28 26425001 26475000 0.348564 PPA1
28 26425001 26475000 0.348564 NPFFR1
19 19100001 19150000 0.348504 KSR1
22 44775001 44825000 0.348476 ERC2
23 8300001 8350000 0.348451 HMGA1
23 8300001 8350000 0.348451 SMIM29
22 47175001 47225000 0.34842 CACNA1D
7 10450001 10500000 0.34842 OR7A10B
7 10450001 10500000 0.34842 OR7A96
7 10450001 10500000 0.34842 OR7A91
4 81225001 81275000 0.348392 RALA
6 58350001 58400000 0.348376 WDR19
19 43950001 44000000 0.348341 HROB
19 43950001 44000000 0.348341 ASB16
19 43950001 44000000 0.348341 HDAC5
19 11150001 11200000 0.348308 INTS2
19 11150001 11200000 0.348308 MED13
3 775001 825000 0.348266 ADCY10
3 775001 825000 0.348266 MPC2
15 41075001 41125000 0.348254 GALNT18
13 24350001 24400000 0.348246 OTUD1
22 43675001 43725000 0.348243 DNAH12
4 119425001 119475000 0.348234 ESYT2
19 52800001 52850000 0.348231 ENPP7
28 35400001 35450000 0.348221 CGN1
26 22125001 22175000 0.348173 BTRC
29 44500001 44550000 0.348136 DPP3
29 44500001 44550000 0.348136 PELI3
16 51025001 51075000 0.348126 SSU72
16 51025001 51075000 0.348126 FNDC10
2 15675001 15725000 0.348105 UBE2E3
7 50475001 50525000 0.348046 SIL1
7 90200001 90250000 0.348009 ADGRV1
10 1775001 1825000 0.347979 EPB41L4A
10 1775001 1825000 0.347979 SNORA13
10 27900001 27950000 0.347907 OR4F13
8 62000001 62050000 0.347899 SHB
4 74975001 75025000 0.347896 TNS3
2 125800001 125850000 0.347886 WASF2
2 22825001 22875000 0.347886 SP3
20 24225001 24275000 0.347881 CSPG4B
11 101600001 101650000 0.34787 POMT1
11 101600001 101650000 0.34787 PRRC2B







11 101600001 101650000 0.34787 UCK1
11 101600001 101650000 0.34787 SNORD62
11 101600001 101650000 0.34787 SNORD62
18 55825001 55875000 0.347858 KASH5
18 55825001 55875000 0.347858 TEAD2
18 55825001 55875000 0.347858 DKKL1
18 55825001 55875000 0.347858 CD37
19 44450001 44500000 0.347852 DBF4B
19 44450001 44500000 0.347852 ADAM11
8 91325001 91375000 0.34785 GRIN3A
23 17725001 17775000 0.347828 SLC29A1
23 17725001 17775000 0.347828 NFKBIE
23 17725001 17775000 0.347828 HSP90AB1
23 17725001 17775000 0.347828 SLC35B2
23 17725001 17775000 0.347828 MYMX
8 61800001 61850000 0.347827 FRMPD1
22 7275001 7325000 0.347799 CCR4
8 97675001 97725000 0.347787 U6
5 65425001 65475000 0.347743 MYBPC1
15 28575001 28625000 0.347701 TMPRSS13
29 50475001 50525000 0.347651 CHID1
29 50475001 50525000 0.347651 AP2A2
29 50475001 50525000 0.347651 TSPAN4
2 9700001 9750000 0.347649 ITGAV
20 700001 750000 0.347567 SLIT3
11 62925001 62975000 0.347524 AFTPH
4 10025001 10075000 0.347516 CDK6
4 47125001 47175000 0.347514 SYPL1
16 43500001 43550000 0.347508 RBP7
16 43500001 43550000 0.347508 UBE4B
13 54325001 54375000 0.347501 YTHDF1
23 13675001 13725000 0.347492 DAAM2
11 3625001 3675000 0.347478 INPP4A
8 87250001 87300000 0.347461 DIRAS2
8 76625001 76675000 0.347458 FRMD3
12 21425001 21475000 0.347415 NEK5
26 45675001 45725000 0.347383 ADAM12
11 9075001 9125000 0.347351 MRPS9
5 65550001 65600000 0.34735 GNPTAB
21 45975001 46025000 0.347333 RALGAPA1
21 45975001 46025000 0.347333 BRMS1L
21 45975001 46025000 0.347333 U6
3 78675001 78725000 0.347321 SGIP1
15 36450001 36500000 0.347313 SOX6
6 111825001 111875000 0.347281 LDB2
19 31325001 31375000 0.347268 ARHGAP44
19 31325001 31375000 0.347268 ELAC2
28 26175001 26225000 0.347252 COL13A1
11 6175001 6225000 0.347245 RNF149
11 6175001 6225000 0.347245 CNOT11
11 6175001 6225000 0.347245 SNORD89
4 80450001 80500000 0.347242 SUGCT







19 28625001 28675000 0.347224 NTN1
19 28625001 28675000 0.347224 STX8
16 71725001 71775000 0.347215 NEK2
19 30625001 30675000 0.34719 MAP2K4
19 30625001 30675000 0.34719 ZNF18
3 25325001 25375000 0.347187 GDAP2
2 8875001 8925000 0.347183 CALCRL
2 8875001 8925000 0.347183 TFPI
8 90725001 90775000 0.347138 PLPPR1
3 21375001 21425000 0.347112 RBM8A
3 21375001 21425000 0.347112 TXNIP
3 21375001 21425000 0.347112 POLR3GL
3 21375001 21425000 0.347112 ANKRD34A
26 33575001 33625000 0.3471 TCF7L2
6 91325001 91375000 0.347096 SHROOM3
22 37100001 37150000 0.347084 PRICKLE2
11 64775001 64825000 0.347084 MEIS1
19 47875001 47925000 0.347075 DCAF7
19 47875001 47925000 0.347075 MAP3K3
19 47875001 47925000 0.347075 TACO1
25 36400001 36450000 0.347062 ZKSCAN1
25 36400001 36450000 0.347062 AZGP1
8 61850001 61900000 0.347057 FRMPD1
8 61850001 61900000 0.347057 TRMT10B
8 61850001 61900000 0.347057 EXOSC3
1 153200001 153250000 0.347046 GALNT15
16 51100001 51150000 0.347029 CCNL2
16 51100001 51150000 0.347029 VWA1
16 51100001 51150000 0.347029 TMEM88B
16 51100001 51150000 0.347029 MRPL20
16 51100001 51150000 0.347029 ANKRD65
16 51100001 51150000 0.347029 AURKAIP1
16 51100001 51150000 0.347029 ATAD3A
3 93925001 93975000 0.347006 PRPF38A
3 93925001 93975000 0.347006 ORC1
3 93925001 93975000 0.347006 TUT4
6 30025001 30075000 0.346978 PDLIM5
8 11475001 11525000 0.346977 NDUFB6
8 11475001 11525000 0.346977 TOPORS
19 28750001 28800000 0.346962 STX8
3 16400001 16450000 0.346958 NUP210L
3 16400001 16450000 0.346958 RPS27
19 12300001 12350000 0.346923 PPM1D
2 56375001 56425000 0.346921 LRP1B
14 33550001 33600000 0.346907 SLCO5A1
19 50675001 50725000 0.346902 CCDC57
16 4075001 4125000 0.34687 SRGAP2
19 44275001 44325000 0.346854 GPATCH8
29 12475001 12525000 0.34685 PCF11
5 104100001 104150000 0.346848 CD9
15 39675001 39725000 0.346825 RASSF10
11 11725001 11775000 0.346786 EXOC6B







18 53000001 53050000 0.346744 POLR1G
18 53000001 53050000 0.346744 PPP1R13L
18 53000001 53050000 0.346744 ERCC1
18 53000001 53050000 0.346744 ERCC2
6 85075001 85125000 0.346734 UGT2A1
28 26700001 26750000 0.346704 PALD1
10 27725001 27775000 0.346693 OR4G9
10 27725001 27775000 0.346693 OR4G8
16 50925001 50975000 0.346684 NADK
16 50925001 50975000 0.346684 SLC35E2
16 50925001 50975000 0.346684 GNB1
24 54650001 54700000 0.346619 TCF4
24 54650001 54700000 0.346619 U2
4 7375001 7425000 0.34659 ABCA13
28 23575001 23625000 0.346582 CTNNA3
20 38000001 38050000 0.346557 NADK2
20 38000001 38050000 0.346557 SKP2
22 48450001 48500000 0.346553 PHF7
22 48450001 48500000 0.346553 DNAH1
22 48450001 48500000 0.346553 BAP1
22 48450001 48500000 0.346553 SEMA3G
12 61175001 61225000 0.346543 HTATSF1
14 575001 625000 0.34654 HSF1
14 575001 625000 0.34654 DGAT1
14 575001 625000 0.34654 SCRT1
14 575001 625000 0.34654 FBXL6
14 575001 625000 0.34654 SLC52A2
14 575001 625000 0.34654 TMEM249
2 20250001 20300000 0.346525 U6
4 43725001 43775000 0.34652 U1
5 47175001 47225000 0.346492 GRIP1
11 56700001 56750000 0.346469 REG3A
6 104050001 104100000 0.346439 STK32B
6 65625001 65675000 0.346378 GABRB1
19 11100001 11150000 0.346344 MED13
19 26900001 26950000 0.346289 DLG4
19 26900001 26950000 0.346289 DVL2
19 26900001 26950000 0.346289 ACADVL
19 26900001 26950000 0.346289 PHF23
12 31600001 31650000 0.34626 FLT1
3 110925001 110975000 0.34626 GJB5
3 110925001 110975000 0.34626 GJB4
23 10725001 10775000 0.346238 CPNE5
23 10725001 10775000 0.346238 PPIL1
11 55575001 55625000 0.346214 CTNNA2
3 78650001 78700000 0.346159 SGIP1
7 11725001 11775000 0.346158 DCAF15
7 11725001 11775000 0.346158 CC2D1A
7 11725001 11775000 0.346158 PODNL1
7 11725001 11775000 0.346158 RFX1
6 96175001 96225000 0.346124 RASGEF1B
6 96175001 96225000 0.346124 SNORA70







18 3400001 3450000 0.346118 CNTNAP4
28 15350001 15400000 0.346096 SLC16A9
15 36300001 36350000 0.346091 SOX6
19 39100001 39150000 0.34607 ARHGAP23
19 39100001 39150000 0.34607 SRCIN1
8 83150001 83200000 0.346044 HABP4
8 83150001 83200000 0.346044 CDC14B
16 72475001 72525000 0.346018 KCNH1
6 104150001 104200000 0.345991 CYTL1
15 29200001 29250000 0.345967 ARCN1
15 29200001 29250000 0.345967 IFT46
15 29200001 29250000 0.345967 TMEM25
22 58350001 58400000 0.345949 FBLN2
9 84000001 84050000 0.345934 ADGB
22 49600001 49650000 0.34593 DOCK3
22 30600001 30650000 0.345867 FOXP1
12 32700001 32750000 0.345785 USP12
12 32075001 32125000 0.345759 CDX2
12 32075001 32125000 0.345759 PDX1
12 32075001 32125000 0.345759 URAD
26 36450001 36500000 0.345755 GFRA1
11 100600001 100650000 0.345753 HMCN2
22 60275001 60325000 0.345753 CHCHD6
22 60275001 60325000 0.345753 PLXNA1
3 113275001 113325000 0.34575 UGT1A6
16 50550001 50600000 0.345699 SKI
16 50550001 50600000 0.345699 FAAP20
22 30475001 30525000 0.345671 FOXP1
6 91225001 91275000 0.345658 CCDC158
6 91225001 91275000 0.345658 U6
11 56675001 56725000 0.345642 REG3A
19 44650001 44700000 0.345639 C1QL1
19 44650001 44700000 0.345639 KIF18B
8 85775001 85825000 0.345614 SPTLC1
11 78175001 78225000 0.345596 HS1BP3
11 78175001 78225000 0.345596 LDAH
11 78175001 78225000 0.345596 GDF7
8 98700001 98750000 0.345568 FRRS1L
8 98700001 98750000 0.345568 EPB41L4B
21 65275001 65325000 0.345547 WDR25
6 110475001 110525000 0.345518 C1QTNF7
18 52900001 52950000 0.34542 MARK4
18 52900001 52950000 0.34542 EXOC3L2
18 52900001 52950000 0.34542 U6
14 31725001 31775000 0.345419 CPA6
19 29050001 29100000 0.345408 GAS7
23 37325001 37375000 0.345401 CDKAL1
21 45375001 45425000 0.345397 PRORP
21 45375001 45425000 0.345397 PPP2R3C
22 53675001 53725000 0.345343 LIMD1
1 144050001 144100000 0.345328 TRAPPC10
22 51200001 51250000 0.34529 CELSR3







22 51200001 51250000 0.34529 NCKIPSD
22 51200001 51250000 0.34529 SLC26A6
22 7175001 7225000 0.345285 TRIM71
24 48225001 48275000 0.345263 CTIF
12 18700001 18750000 0.345232 FNDC3A
4 4550001 4600000 0.345215 COBL
19 30550001 30600000 0.345201 DNAH9
28 7175001 7225000 0.345201 TARBP1
28 7175001 7225000 0.345201 COA6
11 19725001 19775000 0.345184 PRKD3
14 1300001 1350000 0.345153 GLI4
14 1300001 1350000 0.345153 ZNF696
14 1300001 1350000 0.345153 TOP1MT
14 1300001 1350000 0.345153 GPIHBP1
16 65075001 65125000 0.345137 TSEN15
16 65075001 65125000 0.345137 COLGALT2
19 27050001 27100000 0.345119 NLGN2
19 27050001 27100000 0.345119 TNK1
19 27050001 27100000 0.345119 KCTD11
19 27050001 27100000 0.345119 PLSCR3
19 27050001 27100000 0.345119 TMEM95
19 27050001 27100000 0.345119 TMEM256
19 27050001 27100000 0.345119 SPEM1
14 23300001 23350000 0.345112 PLAG1
14 23300001 23350000 0.345112 MOS
14 23325001 23375000 0.345106 PLAG1
29 26650001 26700000 0.345087 OR10G9G
8 90325001 90375000 0.345045 CAVIN4
8 90325001 90375000 0.345045 TMEFF1
19 47725001 47775000 0.345037 TANC2
19 47725001 47775000 0.345037 CYB561
22 36900001 36950000 0.345022 ADAMTS9
19 11175001 11225000 0.344981 INTS2
1 19475001 19525000 0.344974 CXADR
3 550001 600000 0.344967 DCAF6
3 550001 600000 0.344967 GPR161
11 44875001 44925000 0.344952 SULT1C3
11 44875001 44925000 0.344952 SULT1C2
21 47775001 47825000 0.344901 TTC6
21 47775001 47825000 0.344901 FOXA1
3 22950001 23000000 0.344829 PDE4DIP
9 43325001 43375000 0.344804 RTN4IP1
9 43325001 43375000 0.344804 QRSL1
15 83425001 83475000 0.344802 NCAPD3
11 20625001 20675000 0.34477 ATL2
22 44200001 44250000 0.344764 ARHGEF3
16 79575001 79625000 0.344764 CACNA1S
16 79575001 79625000 0.344764 KIF21B
11 104450001 104500000 0.344737 FAM163B
11 104450001 104500000 0.344737 DBH
1 149700001 149750000 0.344711 DYRK1A
3 120050001 120100000 0.344688 KIF1A







21 25000001 25050000 0.344686 BTBD1
2 7325001 7375000 0.344672 COL5A2
1 144650001 144700000 0.344644 UBE2G2
1 144650001 144700000 0.344644 SUMO3
8 10900001 10950000 0.34464 SCARA5
8 11325001 11375000 0.34464 TMEM215
8 10900001 10950000 0.34464 U6
19 50525001 50575000 0.344614 CD7
28 44175001 44225000 0.344608 ZFAND4
5 110700001 110750000 0.344601 RPL3
5 110700001 110750000 0.344601 SNORD83B
5 110700001 110750000 0.344601 SNORD83A
2 43425001 43475000 0.344593 ARL6IP6
2 43425001 43475000 0.344593 PRPF40A
2 43425001 43475000 0.344593 U6
5 48925001 48975000 0.344577 TBC1D30
19 26775001 26825000 0.344546 ALOX12
19 26775001 26825000 0.344546 BCL6B
19 26775001 26825000 0.344546 C19H17orf49
19 26775001 26825000 0.344546 SLC16A13
19 26775001 26825000 0.344546 RNASEK
20 41950001 42000000 0.344531 C20H5orf22
20 41950001 42000000 0.344531 DROSHA
4 84750001 84800000 0.344506 KCND2
3 21350001 21400000 0.3445 HJV
3 21350001 21400000 0.3445 TXNIP
3 21350001 21400000 0.3445 POLR3GL
16 49350001 49400000 0.344474 TP73
5 108550001 108600000 0.344467 CACNA1C
25 13800001 13850000 0.344459 MPV17L
28 22750001 22800000 0.344452 CTNNA3
25 3600001 3650000 0.344443 HMOX2
25 3600001 3650000 0.344443 NMRAL1
25 3600001 3650000 0.344443 DNAJA3
7 8550001 8600000 0.344377 OR7A117
22 41425001 41475000 0.344357 FHIT
7 42150001 42200000 0.344348 OR2G6
15 22000001 22050000 0.34434 SIK2
19 26200001 26250000 0.344285 RABEP1
4 68025001 68075000 0.344278 JAZF1
3 79775001 79825000 0.344239 LEPR
15 74925001 74975000 0.344228 TSPAN18
6 94725001 94775000 0.344134 ANTXR2
4 119475001 119525000 0.344065 ESYT2
19 33400001 33450000 0.344062 NCOR1
19 33400001 33450000 0.344062 TTC19
22 43100001 43150000 0.344013 FLNB
22 43100001 43150000 0.344013 DNASE1L3
24 34400001 34450000 0.343981 MIB1
21 47425001 47475000 0.343968 MIPOL1
11 80950001 81000000 0.343965 VSNL1
13 22825001 22875000 0.343922 MLLT10







1 152400001 152450000 0.343905 METTL6
1 2475001 2525000 0.343874 OLIG1
5 112600001 112650000 0.343868 ACO2
5 112600001 112650000 0.343868 POLR3H
5 112600001 112650000 0.343868 CSDC2
5 47300001 47350000 0.343856 GRIP1
11 74525001 74575000 0.34385 NCOA1
12 17800001 17850000 0.343827 SUCLA2
14 36175001 36225000 0.343793 KCNB2
16 37600001 37650000 0.343776 KIFAP3
13 72050001 72100000 0.343771 SRSF6
19 50050001 50100000 0.343735 FOXK2
1 143925001 143975000 0.343728 AGPAT3
8 69375001 69425000 0.343719 DMTN
8 69375001 69425000 0.343719 FHIP2B
8 69375001 69425000 0.343719 NUDT18
6 58300001 58350000 0.343715 KLHL5
1 2050001 2100000 0.343656 TMEM50B
1 2050001 2100000 0.343656 IFNGR2
23 10775001 10825000 0.343653 C23H6orf89
23 10775001 10825000 0.343653 PPIL1
8 99700001 99750000 0.343643 PALM2
8 99700001 99750000 0.343643 C8H9orf152
20 35275001 35325000 0.343631 FYB1
20 38475001 38525000 0.343558 SPEF2
28 25625001 25675000 0.343532 HKDC1
24 56950001 57000000 0.343515 ATP8B1
28 44575001 44625000 0.343495 RASSF4
28 44575001 44625000 0.343495 ZNF22
28 44575001 44625000 0.343495 DEPP1
14 75325001 75375000 0.343482 CNBD1
19 45975001 46025000 0.34346 MAPT
19 45975001 46025000 0.34346 KANSL1
11 104600001 104650000 0.343443 VAV2
5 108525001 108575000 0.343442 CACNA1C
13 23025001 23075000 0.343412 DNAJC1
15 54625001 54675000 0.343407 GDPD5
14 34775001 34825000 0.343372 EYA1
14 36600001 36650000 0.343351 RDH10
14 36600001 36650000 0.343351 C14H8orf89
14 36600001 36650000 0.343351 RPL7
22 45100001 45150000 0.34335 ERC2
1 42300001 42350000 0.343335 OR5AC31
3 19575001 19625000 0.343333 PIP5K1A
3 19575001 19625000 0.343333 VPS72
18 12925001 12975000 0.343318 FBXO31
18 12925001 12975000 0.343318 MAP1LC3B
4 39975001 40025000 0.343315 SEMA3C
14 66375001 66425000 0.343312 LAPTM4B
20 30475001 30525000 0.343215 FGF10
7 90175001 90225000 0.343118 ADGRV1
19 33450001 33500000 0.343083 TTC19







19 33450001 33500000 0.343083 ADORA2B
19 33450001 33500000 0.343083 ZSWIM7
3 94100001 94150000 0.343056 ZFYVE9
22 47700001 47750000 0.343001 TKT
22 47700001 47750000 0.343001 PRKCD
5 111500001 111550000 0.342995 TNRC6B
20 40150001 40200000 0.342995 ADAMTS12
16 39600001 39650000 0.342976 DNM3
22 49500001 49550000 0.342976 DOCK3
10 75025001 75075000 0.342954 KCNH5
15 37775001 37825000 0.342931 CALCB
5 109250001 109300000 0.342889 MICAL3
8 7500001 7550000 0.342866 DEFB136
21 1250001 1300000 0.342845 NDN
22 60425001 60475000 0.342804 TXNRD3
22 60425001 60475000 0.342804 UROC1
22 60425001 60475000 0.342804 CHST13
22 60425001 60475000 0.342804 C22H3orf22
10 89025001 89075000 0.342792 ADCK1
21 45550001 45600000 0.342771 PSMA6
13 61375001 61425000 0.342765 TTLL9
13 61375001 61425000 0.342765 DUSP15
13 61375001 61425000 0.342765 FOXS1
18 10650001 10700000 0.342754 ATP2C2
18 10650001 10700000 0.342754 MEAK7
19 27700001 27750000 0.342716 ALOX12B
19 27700001 27750000 0.342716 ALOXE3
19 27700001 27750000 0.342716 ALOX15B
13 17325001 17375000 0.342706 PFKFB3
29 39350001 39400000 0.342699 PAG6
29 26625001 26675000 0.342673 OR10G9G
29 26625001 26675000 0.342673 OR10G6
11 48675001 48725000 0.342643 IMMT
14 1000001 1050000 0.342639 IQANK1
14 1000001 1050000 0.342639 FAM83H
14 1000001 1050000 0.342639 MAPK15
14 1000001 1050000 0.342639 SCRIB
21 28175001 28225000 0.342634 FAM189A1
7 43700001 43750000 0.342632 EFNA2
7 43700001 43750000 0.342632 CIRBP
7 43700001 43750000 0.342632 FAM174C
6 67525001 67575000 0.342593 OCIAD2
14 14925001 14975000 0.342573 NSMCE2
19 33375001 33425000 0.34256 NCOR1
28 42975001 43025000 0.342529 ARHGAP22
28 42975001 43025000 0.342529 WDFY4
8 8125001 8175000 0.342509 XKR6
8 8125001 8175000 0.342509 Metazoa_SRP
26 39325001 39375000 0.342482 GRK5
26 39325001 39375000 0.342482 PRDX3
26 39325001 39375000 0.342482 SFXN4
16 38500001 38550000 0.342474 MROH9







22 43850001 43900000 0.342402 APPL1
22 6925001 6975000 0.342402 CMTM6
22 43850001 43900000 0.342402 HESX1
22 6925001 6975000 0.342402 DYNC1LI1
16 39575001 39625000 0.342397 DNM3
15 50825001 50875000 0.342383 OR52B4L
3 98350001 98400000 0.342374 TRABD2B
13 12275001 12325000 0.342373 UPF2
13 12275001 12325000 0.342373 DHTKD1
4 85600001 85650000 0.342355 CPED1
5 108625001 108675000 0.342332 CACNA1C
1 144275001 144325000 0.342315 PFKL
1 144275001 144325000 0.342315 AIRE
1 143975001 144025000 0.342313 AGPAT3
26 4800001 4850000 0.342312 PCDH15
19 27800001 27850000 0.342268 AURKB
19 27800001 27850000 0.342268 TMEM107
19 27800001 27850000 0.342268 BORCS6
19 27800001 27850000 0.342268 U8
7 110250001 110300000 0.342232 CAMK4
22 52675001 52725000 0.342227 PRSS42
2 107200001 107250000 0.342223 PTPRN
2 107200001 107250000 0.342223 DNAJB2
2 107200001 107250000 0.342223 TUBA1D
2 107200001 107250000 0.342223 TUBA4A
8 64925001 64975000 0.342199 STX17
18 14575001 14625000 0.342184 FANCA
18 14575001 14625000 0.342184 ZNF276
18 14575001 14625000 0.342184 VPS9D1
18 14575001 14625000 0.342184 SPATA2L
18 14575001 14625000 0.342184 CDK10
18 52800001 52850000 0.342182 NKPD1
18 52800001 52850000 0.342182 TRAPPC6A
18 52800001 52850000 0.342182 PPP1R37
18 52800001 52850000 0.342182 BLOC1S3
23 15375001 15425000 0.342162 FOXP4
1 152550001 152600000 0.342153 HACL1
6 57975001 58025000 0.342102 KLF3
12 86600001 86650000 0.3421 GRTP1
12 86600001 86650000 0.3421 LAMP1
23 16175001 16225000 0.342099 U6
22 31350001 31400000 0.342087 MDFIC2
1 45050001 45100000 0.342083 ADGRG7
1 45050001 45100000 0.342083 TMEM45A
5 116275001 116325000 0.342073 WNT7B
10 88575001 88625000 0.342068 NOXRED1
10 88575001 88625000 0.342068 SAMD15
10 88575001 88625000 0.342068 TMED8
10 88575001 88625000 0.342068 VIPAS39
28 24675001 24725000 0.342046 PBLD
28 24675001 24725000 0.342046 MYPN
28 24675001 24725000 0.342046 ATOH7







27 34950001 35000000 0.342029 ADAM18
2 125000001 125050000 0.342027 PHACTR4
11 77925001 77975000 0.34202 APOB
19 26175001 26225000 0.342019 RABEP1
16 3625001 3675000 0.341992 SLC26A9
16 3625001 3675000 0.341992 PM20D1
2 16775001 16825000 0.341991 CWC22
10 80000001 80050000 0.34198 RAD51B
24 75001 125000 0.341979 OR9M1
24 75001 125000 0.341979 OR5W32P
5 112050001 112100000 0.341947 SLC25A17
5 112050001 112100000 0.341947 ST13
5 112050001 112100000 0.341947 U6
14 31675001 31725000 0.341913 CPA6
5 77725001 77775000 0.341896 BICD1
22 43050001 43100000 0.341894 ABHD6
22 43050001 43100000 0.341894 DNASE1L3
3 101400001 101450000 0.341868 RNF220
28 24750001 24800000 0.341857 RUFY2
28 24750001 24800000 0.341857 HNRNPH3
25 24750001 24800000 0.341849 KDM8
1 149850001 149900000 0.341834 KCNJ6
9 42600001 42650000 0.34183 PDSS2
9 84025001 84075000 0.341821 ADGB
7 43350001 43400000 0.341786 PTBP1
7 43350001 43400000 0.341786 PLPPR3
7 43350001 43400000 0.341786 AZU1
7 43350001 43400000 0.341786 U6
13 61500001 61550000 0.34174 CCM2L
13 61500001 61550000 0.34174 XKR7
4 119075001 119125000 0.34169 PTPRN2
24 19575001 19625000 0.341667 CELF4
6 89925001 89975000 0.341653 PARM1
14 31075001 31125000 0.341647 MCMDC2
14 31075001 31125000 0.341647 SNORD87
22 37075001 37125000 0.341616 PRICKLE2
7 43675001 43725000 0.341585 MIDN
7 43675001 43725000 0.341585 CIRBP
7 43675001 43725000 0.341585 CBARP
7 43675001 43725000 0.341585 FAM174C
7 43675001 43725000 0.341585 EFNA2
7 43675001 43725000 0.341585 ATP5F1D
18 53375001 53425000 0.341573 MYPOP
18 53375001 53425000 0.341573 FOXA3
18 53375001 53425000 0.341573 SYMPK
18 53375001 53425000 0.341573 NANOS2
19 26925001 26975000 0.341558 DVL2
19 26925001 26975000 0.341558 ELP5
19 26925001 26975000 0.341558 DLG4
19 26925001 26975000 0.341558 CTDNEP1
19 26925001 26975000 0.341558 ACADVL
19 26925001 26975000 0.341558 PHF23







19 26925001 26975000 0.341558 CLDN7
19 26925001 26975000 0.341558 GABARAP
4 59925001 59975000 0.341515 ELMO1
13 62600001 62650000 0.341482 BPIFA2B
18 14525001 14575000 0.341477 DPEP1
18 14525001 14575000 0.341477 SPATA33
18 14525001 14575000 0.341477 CHMP1A
18 14525001 14575000 0.341477 CDK10
5 65400001 65450000 0.341474 MYBPC1
8 71475001 71525000 0.341445 ADAM28
5 5825001 5875000 0.341443 OSBPL8
5 5825001 5875000 0.341443 BBS10
2 106950001 107000000 0.341439 CFAP65
11 46975001 47025000 0.341434 PAX8
5 69675001 69725000 0.341428 TCP11L2
5 69675001 69725000 0.341428 POLR3B
6 80800001 80850000 0.341395 EPHA5
6 24175001 24225000 0.341372 EMCN
18 14300001 14350000 0.34134 ANKRD11
3 23950001 24000000 0.341329 WARS2
13 73700001 73750000 0.341328 DBNDD2
13 73700001 73750000 0.341328 SY S1
13 73700001 73750000 0.341328 TP53TG5
13 73700001 73750000 0.341328 PIGT
15 60950001 61000000 0.341301 FSHB
15 63925001 63975000 0.341242 HIPK3
25 34100001 34150000 0.341231 RHBDD2
25 34100001 34150000 0.341231 POR
12 60650001 60700000 0.341203 SLITRK6
7 22125001 22175000 0.341194 PDLIM4
7 22125001 22175000 0.341194 SLC22A4
7 50875001 50925000 0.341193 CXXC5
1 2450001 2500000 0.341114 OLIG1
6 64625001 64675000 0.341113 GABRG1
22 35975001 36025000 0.341113 MAGI1
19 41050001 41100000 0.341055 KRT20
19 41050001 41100000 0.341055 KRT12
25 24975001 25025000 0.341045 IL21R
25 24975001 25025000 0.341045 GTF3C1
24 56725001 56775000 0.341026 ONECUT2
1 109200001 109250000 0.341024 RSRC1
22 44525001 44575000 0.340982 ERC2
7 44175001 44225000 0.340972 ABHD17A
7 44175001 44225000 0.340972 KLF16
7 44175001 44225000 0.340972 SCAMP4
24 19600001 19650000 0.340962 CELF4
5 58975001 59025000 0.340958 OR6C74
18 53100001 53150000 0.340956 VASP
18 53100001 53150000 0.340956 PPM1N
12 33525001 33575000 0.340952 ATP8A2
22 44500001 44550000 0.340939 ERC2
26 45175001 45225000 0.340934 TEX36







6 94750001 94800000 0.340913 ANTXR2
1 152725001 152775000 0.340881 ANKRD28
18 15500001 15550000 0.340877 NETO2
8 64875001 64925000 0.340873 NR4A3
3 78550001 78600000 0.340855 DYNLT5
3 78550001 78600000 0.340855 SGIP1
8 8875001 8925000 0.34083 MSRA
13 17250001 17300000 0.34082 PFKFB3
15 45275001 45325000 0.340819 SYT9
4 119050001 119100000 0.340804 PTPRN2
10 80825001 80875000 0.340801 DCAF5
3 40300001 40350000 0.340792 COL11A1
11 101400001 101450000 0.340778 NUP214
5 104025001 104075000 0.340776 PLEKHG6
5 104025001 104075000 0.340776 TNFRSF1A
22 57375001 57425000 0.340746 FGD5
20 67875001 67925000 0.340689 ADAMTS16
15 40825001 40875000 0.340687 USP47
15 40825001 40875000 0.340687 Metazoa_SRP
28 8475001 8525000 0.340673 LY ST
3 19400001 19450000 0.34066 SELENBP1
25 25125001 25175000 0.340657 KATNIP







Supplementary Table S7. A summary of genes from XP-EHH in LUX.
Chromosome Starting position Ending position Xp-EHH Gene


7 43750001 43800000 4.3863 PWWP3A
21 2850001 2900000 4.242 ATP10A
20 500001 550000 4.1761 SLIT3
10 32400001 32450000 4.1333 CDIN1
1 2500001 2550000 4.0907 OLIG2
7 90800001 90850000 4.0823 ARRDC3
2 37200001 37250000 4.0773 TANC1
7 43800001 43850000 3.9619 DAZAP1
7 43800001 43850000 3.9619 NDUFS7
7 43800001 43850000 3.9619 PWWP3A
7 43800001 43850000 3.9619 GAMT
7 43800001 43850000 3.9619 RPS15
13 63900001 63950000 3.9549 PIGU
13 63900001 63950000 3.9549 DYNLRB1
13 63900001 63950000 3.9549 MAP1LC3A
21 2900001 2950000 3.9535 ATP10A
21 2900001 2950000 3.9535 U6
23 10900001 10950000 3.9353 FGD2
7 90850001 90900000 3.9219 ARRDC3
1 2450001 2500000 3.9129 OLIG1
7 43700001 43750000 3.8287 EFNA2
7 43700001 43750000 3.8287 CIRBP
7 43700001 43750000 3.8287 FAM174C
7 43850001 43900000 3.7642 APC2
7 43850001 43900000 3.7642 PCSK4
7 43850001 43900000 3.7642 C7H19orf25
7 43850001 43900000 3.7642 REEP6
13 63950001 64000000 3.7413 PIGU
2 37250001 37300000 3.7316 TANC1
13 64350001 64400000 3.7275 TRPC4AP
13 64350001 64400000 3.7275 EDEM2
26 26000001 26050000 3.7252 SORCS3
14 14900001 14950000 3.7231 NSMCE2
23 10850001 10900000 3.7059 MTCH1
23 10850001 10900000 3.7059 PI16
13 64200001 64250000 3.6995 ACSS2
13 64200001 64250000 3.6995 GSS
20 400001 450000 3.693 SLIT3
13 64400001 64450000 3.6848 EDEM2
13 64400001 64450000 3.6848 PROCR
13 63850001 63900000 3.6798 ITCH
13 63850001 63900000 3.6798 DYNLRB1
12 12700001 12750000 3.6667 TNFSF11
13 63800001 63850000 3.6551 ITCH
13 64550001 64600000 3.6472 UQCC1
13 64550001 64600000 3.6472 FAM83C
13 64550001 64600000 3.6472 EIF6
13 64500001 64550000 3.6451 MMP24
13 64500001 64550000 3.6451 EIF6
2 38800001 38850000 3.6419 ACVR1C







13 64000001 64050000 3.6395 PIGU
13 64000001 64050000 3.6395 TP53INP2
2 37300001 37350000 3.63 TANC1
14 14750001 14800000 3.6186 TRIB1
21 2750001 2800000 3.6005 ATP10A
3 117600001 117650000 3.5876 TRAF3IP1
3 117550001 117600000 3.5821 PER2
3 117550001 117600000 3.5821 HES6
4 31650001 31700000 3.5766 FAM126A
15 40450001 40500000 3.5736 MICAL2
4 64650001 64700000 3.5621 PDE1C
18 50450001 50500000 3.5563 HNRNPUL1
18 50450001 50500000 3.5563 TGFB1
18 50450001 50500000 3.5563 CCDC97
3 117650001 117700000 3.5439 TRAF3IP1
14 14800001 14850000 3.5421 NSMCE2
13 64300001 64350000 3.5315 TRPC4AP
13 64300001 64350000 3.5315 MYH7B
4 64600001 64650000 3.5244 PDE1C
18 51900001 51950000 3.5097 SMG9
18 51900001 51950000 3.5097 IRGC
20 20450001 20500000 3.4887 RAB3C
19 10550001 10600000 3.4783 DHX40
19 10550001 10600000 3.4783 CLTC
4 64550001 64600000 3.4716 PDE1C
13 64150001 64200000 3.4664 GGT7
13 64150001 64200000 3.4664 ACSS2
14 15050001 15100000 3.4641 NSMCE2
14 15050001 15100000 3.4641 WASHC5
7 44000001 44050000 3.46 TCF3
8 90700001 90750000 3.4426 PLPPR1
14 14850001 14900000 3.4056 NSMCE2
20 450001 500000 3.4041 SLIT3
3 108850001 108900000 3.401 GRIK3
20 20400001 20450000 3.3977 RAB3C
15 40300001 40350000 3.3968 PARVA
18 14100001 14150000 3.3922 CBFA2T3
12 61150001 61200000 3.3878 HTATSF1
21 6400001 6450000 3.3861 ADAMTS17
9 15450001 15500000 3.3716 MYO6
3 108950001 109000000 3.3695 GRIK3
2 22850001 22900000 3.3474 SP3
21 2800001 2850000 3.3442 ATP10A
7 43650001 43700000 3.3295 STK11
7 43650001 43700000 3.3295 MIDN
7 43650001 43700000 3.3295 CBARP
7 43650001 43700000 3.3295 ATP5F1D
21 6350001 6400000 3.328 ADAMTS17
19 10600001 10650000 3.3222 CLTC
23 37250001 37300000 3.3063 CDKAL1
7 43950001 44000000 3.3059 TCF3
7 43950001 44000000 3.3059 MBD3







7 43950001 44000000 3.3059 MEX3D
7 43950001 44000000 3.3059 UQCR11
17 65150001 65200000 3.2873 KIAA1671
25 13850001 13900000 3.2845 BMERB1
10 32350001 32400000 3.2788 CDIN1
18 13100001 13150000 3.2505 JPH3
14 23000001 23050000 3.2438 TMEM68
14 22950001 23000000 3.2432 XKR4
3 108900001 108950000 3.2402 GRIK3
18 50400001 50450000 3.2378 AXL
18 50400001 50450000 3.2378 HNRNPUL1
5 69450001 69500000 3.2263 NUAK1
10 32450001 32500000 3.2125 CDIN1
11 81000001 81050000 3.211 VSNL1
13 64100001 64150000 3.211 NCOA6
24 55950001 56000000 3.207 TXNL1
15 40700001 40750000 3.2069 DKK3
15 40700001 40750000 3.2069 USP47
2 36100001 36150000 3.1905 ITGB6
6 88600001 88650000 3.1885 RASSF6
26 24950001 25000000 3.1794 CFAP58
15 40400001 40450000 3.1618 MICAL2
8 90200001 90250000 3.1589 MSANTD3
8 90200001 90250000 3.1589 TMEFF1
20 14750001 14800000 3.1562 SHISAL2B
20 14750001 14800000 3.1562 SREK1IP1
13 64050001 64100000 3.1536 NCOA6
14 24550001 24600000 3.1398 UBXN2B
18 50500001 50550000 3.1321 EXOSC5
18 50500001 50550000 3.1321 BCKDHA
18 50500001 50550000 3.1321 TGFB1
18 50500001 50550000 3.1321 B9D2
18 50500001 50550000 3.1321 TMEM91
14 14950001 15000000 3.1251 NSMCE2
7 90650001 90700000 3.1235 ADGRV1
16 43550001 43600000 3.1115 NMNAT1
16 43550001 43600000 3.1115 RBP7
15 41050001 41100000 3.1035 GALNT18
16 43150001 43200000 3.0924 PGD
1 2700001 2750000 3.0804 C1H21orf62
14 22750001 22800000 3.0725 XKR4
14 43300001 43350000 3.0725 TPD52
28 15500001 15550000 3.0641 CCDC6
5 69500001 69550000 3.0565 NUAK1
5 66300001 66350000 3.055 U6
2 18850001 18900000 3.0501 PDE11A
24 55900001 55950000 3.0277 TXNL1
14 24400001 24450000 3.0266 FAM110B
4 31550001 31600000 3.0235 SNORD93
20 14700001 14750000 3.0172 CWC27
20 14700001 14750000 3.0172 SREK1IP1
7 43900001 43950000 3.0114 ADAMTSL5







7 43900001 43950000 3.0114 MEX3D
7 43900001 43950000 3.0114 REEP6
15 63250001 63300000 3.0041 EIF3M
7 43600001 43650000 2.9953 SBNO2
18 51850001 51900000 2.9831 PLAUR
18 51850001 51900000 2.9831 CADM4
7 21600001 21650000 2.9801 KIF3A
19 11250001 11300000 2.9699 BRIP1
19 11200001 11250000 2.9604 INTS2
19 11200001 11250000 2.9604 BRIP1
21 49000001 49050000 2.9582 SEC23A
2 37150001 37200000 2.9572 TANC1
21 6100001 6150000 2.9541 CERS3
19 9450001 9500000 2.9534 MTMR4
19 9450001 9500000 2.9534 SEPTIN4
16 43650001 43700000 2.9469 CTNNBIP1
8 90050001 90100000 2.9413 CDK20
13 64250001 64300000 2.9376 MYH7B
13 64250001 64300000 2.9376 GSS
2 37450001 37500000 2.9361 DAPL1
21 1200001 1250000 2.9347 MAGEL2
20 14800001 14850000 2.9315 RGS7BP
3 109050001 109100000 2.9298 GRIK3
8 78000001 78050000 2.9269 NTRK2
18 52750001 52800000 2.9255 PPP1R37
18 52750001 52800000 2.9255 GEMIN7
18 52750001 52800000 2.9255 ZNF296
16 43600001 43650000 2.9199 CTNNBIP1
16 43600001 43650000 2.9199 LZIC
16 43600001 43650000 2.9199 NMNAT1
19 10500001 10550000 2.9183 DHX40
21 48350001 48400000 2.9175 CLEC14A
21 48350001 48400000 2.9175 SSTR1
11 100600001 100650000 2.913 HMCN2
6 87900001 87950000 2.9056 SNORD42
13 64600001 64650000 2.9048 UQCC1
2 43700001 43750000 2.8972 FMNL2
26 26050001 26100000 2.8962 SORCS3
4 31600001 31650000 2.895 FAM126A
27 37150001 37200000 2.8936 IKBKB
27 37150001 37200000 2.8936 POLB
29 48450001 48500000 2.8925 OSBPL5
27 33250001 33300000 2.8911 EIF4EBP1
27 33250001 33300000 2.8911 ASH2L
5 69600001 69650000 2.8911 CKAP4
5 82100001 82150000 2.8865 MRPS35
5 82100001 82150000 2.8865 PPFIBP1
5 82100001 82150000 2.8865 REP15
28 25350001 25400000 2.8763 U6
5 69650001 69700000 2.8757 TCP11L2
24 100001 150000 2.8678 OR9M1
14 23050001 23100000 2.8663 TGS1







14 23050001 23100000 2.8663 TMEM68
7 43500001 43550000 2.8545 GRIN3B
7 43500001 43550000 2.8545 CNN2
7 43500001 43550000 2.8545 WDR18
7 43500001 43550000 2.8545 TMEM259
7 43500001 43550000 2.8545 ABCA7
7 38250001 38300000 2.8527 UNC5A
5 58550001 58600000 2.8437 OR6C75
5 58550001 58600000 2.8437 OR6C1Q
14 43350001 43400000 2.8382 TPD52
4 31700001 31750000 2.8373 FAM126A
1 42250001 42300000 2.8368 GABRR3
1 2750001 2800000 2.8202 C1H21orf62
1 2750001 2800000 2.8202 PAXBP1
28 650001 700000 2.8199 RHOU
2 22800001 22850000 2.8193 SP3
26 25950001 26000000 2.8164 SORCS3
29 42300001 42350000 2.814 MACROD1
29 42300001 42350000 2.814 OTUB1
29 42300001 42350000 2.814 COX8A
14 22800001 22850000 2.8115 XKR4
15 63100001 63150000 2.8113 WT1
21 1250001 1300000 2.8083 NDN
8 78050001 78100000 2.8081 NTRK2
19 51950001 52000000 2.808 RPTOR
28 25450001 25500000 2.8027 SRGN
8 75450001 75500000 2.8002 DCAF12
8 75450001 75500000 2.8002 UBAP2
13 62900001 62950000 2.7978 SNTA1
22 34100001 34150000 2.797 SUCLG2
6 91300001 91350000 2.7963 SHROOM3
14 23200001 23250000 2.7948 LYN
3 108800001 108850000 2.7944 GRIK3
15 23850001 23900000 2.7943 TTC12
27 37100001 37150000 2.79 IKBKB
14 15000001 15050000 2.7875 NSMCE2
23 10800001 10850000 2.7851 C23H6orf89
2 37350001 37400000 2.7699 TANC1
3 109000001 109050000 2.765 GRIK3
1 83700001 83750000 2.7643 MCF2L2
6 64600001 64650000 2.763 GABRG1
8 90150001 90200000 2.7615 MSANTD3
19 10650001 10700000 2.7552 VMP1
27 16350001 16400000 2.7552 MTNR1A
19 10650001 10700000 2.7552 CLTC
19 10650001 10700000 2.7552 PTRH2
23 10700001 10750000 2.7514 CPNE5
7 21650001 21700000 2.7503 KIF3A
7 21650001 21700000 2.7503 IL4
6 91250001 91300000 2.7456 CCDC158
6 91250001 91300000 2.7456 U6
23 9050001 9100000 2.745 TCP11







23 9050001 9100000 2.745 ANKS1A
2 37500001 37550000 2.7397 DAPL1
9 68300001 68350000 2.736 SAMD3
16 4000001 4050000 2.7358 SRGAP2
2 14700001 14750000 2.7357 ITPRID2
12 15400001 15450000 2.7332 GTF2F2
6 35800001 35850000 2.7324 FAM13A
26 34500001 34550000 2.7308 ADRB1
3 117500001 117550000 2.7197 ILKAP
10 32300001 32350000 2.7153 CDIN1
1 149250001 149300000 2.7118 RIPPLY 3
1 149250001 149300000 2.7118 U6
28 15450001 15500000 2.7115 CCDC6
13 62800001 62850000 2.7099 CDK5RAP1
13 62800001 62850000 2.7099 BPIFB5
7 90500001 90550000 2.7094 ADGRV1
5 53800001 53850000 2.7091 SLC16A7
16 4050001 4100000 2.7062 SRGAP2
1 149600001 149650000 2.7017 DYRK1A
13 62850001 62900000 2.695 CDK5RAP1
13 62850001 62900000 2.695 SNTA1
24 300001 350000 2.6932 PARD6G
23 33500001 33550000 2.6922 NRSN1
9 81800001 81850000 2.6819 UTRN
7 90450001 90500000 2.6786 ADGRV1
15 63150001 63200000 2.6781 WT1
22 33400001 33450000 2.6773 TAFA1
11 104350001 104400000 2.6736 CACFD1
11 104350001 104400000 2.6736 SLC2A6
6 65850001 65900000 2.6713 GABRB1
18 13000001 13050000 2.6705 ZCCHC14
23 13200001 13250000 2.669 KIF6
16 43700001 43750000 2.6688 CLSTN1
8 83850001 83900000 2.6647 IARS1
23 10750001 10800000 2.6601 PPIL1
23 10750001 10800000 2.6601 CPNE5
23 10750001 10800000 2.6601 C23H6orf89
6 2400001 2450000 2.6589 NPY5R
6 2400001 2450000 2.6589 NPY1R
7 44100001 44150000 2.6584 ATP8B3
7 44100001 44150000 2.6584 ONECUT3
6 88800001 88850000 2.6574 CXCL8
18 12900001 12950000 2.6564 FBXO31
8 90750001 90800000 2.6529 PLPPR1
18 12950001 13000000 2.651 FBXO31
18 12950001 13000000 2.651 MAP1LC3B
18 12950001 13000000 2.651 ZCCHC14
15 63300001 63350000 2.6508 EIF3M
18 52800001 52850000 2.6504 NKPD1
18 52800001 52850000 2.6504 TRAPPC6A
18 52800001 52850000 2.6504 PPP1R37
18 52800001 52850000 2.6504 BLOC1S3







5 58600001 58650000 2.6501 OR6C7H
15 40650001 40700000 2.6427 DKK3
15 40350001 40400000 2.6416 MICAL2
27 33200001 33250000 2.6411 EIF4EBP1
27 33200001 33250000 2.6411 ADRB3
10 76200001 76250000 2.6347 SYNE2
14 24600001 24650000 2.6311 UBXN2B
5 66250001 66300000 2.6307 IGF1
14 23100001 23150000 2.6305 LYN
27 37050001 37100000 2.629 PLAT
7 21050001 21100000 2.6231 GNG7
26 19350001 19400000 2.6171 LOXL4
6 88550001 88600000 2.6116 AFM
5 105250001 105300000 2.607 KCNA1
29 42500001 42550000 2.6055 FERMT3
29 42500001 42550000 2.6055 STIP1
29 42500001 42550000 2.6055 DNAJC4
29 42500001 42550000 2.6055 NUDT22
29 42500001 42550000 2.6055 VEGFB
29 42500001 42550000 2.6055 FKBP2
29 42500001 42550000 2.6055 TRPT1
29 42500001 42550000 2.6055 PPP1R14B
8 71500001 71550000 2.6052 ADAM28
17 40400001 40450000 2.6034 RXFP1
26 9550001 9600000 2.6031 PTEN
26 9550001 9600000 2.6031 U6
2 36050001 36100000 2.6028 RBMS1
2 36050001 36100000 2.6028 ITGB6
13 63350001 63400000 2.6003 RALY
14 23150001 23200000 2.5958 LYN
7 43550001 43600000 2.5933 ARHGAP45
7 43550001 43600000 2.5933 ABCA7
7 43550001 43600000 2.5933 SBNO2
7 43550001 43600000 2.5933 POLR2E
7 43550001 43600000 2.5933 GPX4
4 13200001 13250000 2.5926 DYNC1I1
22 33350001 33400000 2.5917 TAFA1
2 18800001 18850000 2.5911 PDE11A
2 18800001 18850000 2.5911 CYCT
14 22700001 22750000 2.5878 XKR4
19 9500001 9550000 2.5856 TEX14
10 30400001 30450000 2.5853 AQR
24 650001 700000 2.5847 CTDP1
13 64800001 64850000 2.5803 FER1L4
13 64800001 64850000 2.5803 SPAG4
13 64800001 64850000 2.5803 CPNE1
16 42000001 42050000 2.5777 FBXO6
16 42000001 42050000 2.5777 FBXO2
16 42000001 42050000 2.5777 FBXO44
16 42000001 42050000 2.5777 MAD2L2
26 25000001 25050000 2.5771 CFAP58
28 25250001 25300000 2.5756 KIFBP







4 10450001 10500000 2.575 SAMD9
5 82000001 82050000 2.5747 KLHL42
14 23300001 23350000 2.5741 PLAG1
14 23300001 23350000 2.5741 MOS
5 53750001 53800000 2.5731 SLC16A7
8 83950001 84000000 2.5701 CENPP
8 83950001 84000000 2.5701 NOL8
8 83950001 84000000 2.5701 U6
14 24350001 24400000 2.5695 FAM110B
14 44050001 44100000 2.5637 ZNF704
7 90600001 90650000 2.5605 ADGRV1
5 51750001 51800000 2.56 TAFA2
7 90550001 90600000 2.5574 ADGRV1
9 76050001 76100000 2.5574 ARFGEF3
17 71750001 71800000 2.5557 BCR
2 37100001 37150000 2.5548 WDSUB1
2 37100001 37150000 2.5548 TANC1
2 42050001 42100000 2.5525 GALNT13
6 94950001 95000000 2.5521 FGF5
5 105100001 105150000 2.5473 KCNA5
18 52900001 52950000 2.5447 MARK4
18 52900001 52950000 2.5447 EXOC3L2
18 52900001 52950000 2.5447 U6
25 3200001 3250000 2.5416 ADCY9
20 65800001 65850000 2.538 ADCY2
5 105300001 105350000 2.5379 KCNA6
8 77950001 78000000 2.537 NTRK2
15 25800001 25850000 2.5368 CADM1
21 65950001 66000000 2.5364 MIR409
21 65950001 66000000 2.5364 MIR369
16 71600001 71650000 2.5362 LPGAT1
11 81050001 81100000 2.5352 VSNL1
11 81050001 81100000 2.5352 RAD51AP2
5 41500001 41550000 2.5339 ABCD2
25 3500001 3550000 2.5332 CORO7
25 3500001 3550000 2.5332 VASN
25 3500001 3550000 2.5332 GLIS2
25 3500001 3550000 2.5332 PAM16
12 15250001 15300000 2.5318 GTF2F2
20 550001 600000 2.5301 SLIT3
20 550001 600000 2.5301 MIR218-2
9 76100001 76150000 2.5298 ARFGEF3
2 42100001 42150000 2.5285 GALNT13
11 80900001 80950000 2.5265 SMC6
11 80900001 80950000 2.5265 VSNL1
7 38300001 38350000 2.5231 UNC5A
7 38300001 38350000 2.5231 HK3
16 45450001 45500000 2.5229 TNFRSF9
2 37600001 37650000 2.5223 PKP4
6 19950001 20000000 2.5191 TET2
8 79300001 79350000 2.519 GOLM1
17 14400001 14450000 2.518 GAB1







1 50000001 50050000 2.5176 ALCAM
8 75550001 75600000 2.5106 UBAP1
10 80950001 81000000 2.5105 EXD2
13 67800001 67850000 2.507 DHX35
10 72800001 72850000 2.5069 SIX1
29 42350001 42400000 2.5057 MACROD1
10 57900001 57950000 2.4996 MYO5A
9 76150001 76200000 2.4989 HEBP2
5 105350001 105400000 2.4984 KCNA6
15 23900001 23950000 2.4979 TTC12
9 11050001 11100000 2.4962 RIMS1
1 29100001 29150000 2.4933 GBE1
22 33450001 33500000 2.4932 TAFA1
3 23550001 23600000 2.4913 PHGDH
3 23550001 23600000 2.4913 HMGCS2
8 75500001 75550000 2.4886 DCAF12
5 82050001 82100000 2.4876 MRPS35
5 82050001 82100000 2.4876 KLHL42
5 82050001 82100000 2.4876 MANSC4
15 64450001 64500000 2.4819 LMO2
3 117700001 117750000 2.4809 ASB1
8 90300001 90350000 2.4787 TMEFF1
8 90300001 90350000 2.4787 CAVIN4
4 31500001 31550000 2.4781 TOMM7
20 20500001 20550000 2.4755 RAB3C
25 17950001 18000000 2.4753 GP2
11 4750001 4800000 2.4747 AFF3
5 58500001 58550000 2.4734 OR6C76
7 43400001 43450000 2.4713 MED16
7 43400001 43450000 2.4713 R3HDM4
7 43400001 43450000 2.4713 PRTN3
7 43400001 43450000 2.4713 ELANE
7 43400001 43450000 2.4713 CFD
7 43400001 43450000 2.4713 U6
2 22750001 22800000 2.4698 SP3
21 6150001 6200000 2.4683 CERS3
2 36150001 36200000 2.4645 ITGB6
10 30800001 30850000 2.4642 DPH6
10 30800001 30850000 2.4642 U6
20 15150001 15200000 2.4623 RNF180
17 20250001 20300000 2.4594 PCDH18
19 11150001 11200000 2.4593 INTS2
19 11150001 11200000 2.4593 MED13
1 83650001 83700000 2.4536 MCF2L2
2 18900001 18950000 2.4512 PDE11A
12 12000001 12050000 2.4479 VWA8
20 18000001 18050000 2.4464 ZSWIM6
28 25550001 25600000 2.446 SUPV3L1
28 25550001 25600000 2.446 HKDC1
28 25550001 25600000 2.446 VPS26A
28 25300001 25350000 2.4442 KIFBP
1 126850001 126900000 2.4441 TFDP2







13 39700001 39750000 2.4425 CFAP61
8 89550001 89600000 2.4409 NXNL2
15 64400001 64450000 2.4365 FBXO3
20 20300001 20350000 2.4356 PDE4D
3 46300001 46350000 2.4331 DPYD
8 92550001 92600000 2.4317 CYLC2
8 92550001 92600000 2.4317 U6
8 93850001 93900000 2.4297 TOPORSL
9 10000001 10050000 2.4289 B3GAT2
15 43200001 43250000 2.4262 IPO7
15 43200001 43250000 2.4262 SNORA23
24 56850001 56900000 2.4156 ATP8B1
24 56850001 56900000 2.4156 U6
19 11050001 11100000 2.4151 MED13
21 49150001 49200000 2.4147 PNN
21 49150001 49200000 2.4147 TRAPPC6B
5 41550001 41600000 2.4144 ABCD2
15 41100001 41150000 2.4143 GALNT18
11 56700001 56750000 2.4141 REG3A
8 86500001 86550000 2.4139 AUH
21 49050001 49100000 2.4132 SEC23A
9 42700001 42750000 2.412 PDSS2
6 88150001 88200000 2.4105 ANKRD17
6 88150001 88200000 2.4105 COX18
5 58850001 58900000 2.41 OR6C1N
5 58850001 58900000 2.41 OR6C5
2 43650001 43700000 2.4074 FMNL2
16 42550001 42600000 2.4066 MASP2
16 42550001 42600000 2.4066 TARDBP
16 42550001 42600000 2.4066 SRM
14 23250001 23300000 2.4048 RPS20
14 23250001 23300000 2.4048 MOS
14 23250001 23300000 2.4048 U1
8 90950001 91000000 2.4035 PLPPR1
25 18000001 18050000 2.4033 UMOD
25 18000001 18050000 2.4033 PDILT
25 18000001 18050000 2.4033 GP2
5 82150001 82200000 2.4028 PPFIBP1
9 86150001 86200000 2.3999 UST
9 91700001 91750000 2.3998 TIAM2
15 77150001 77200000 2.3993 MADD
15 77150001 77200000 2.3993 MYBPC3
19 52000001 52050000 2.3982 ENDOV
19 52000001 52050000 2.3982 RPTOR
10 27650001 27700000 2.3974 OR4G18
10 27650001 27700000 2.3974 OR4K36
6 64550001 64600000 2.3971 GABRG1
9 42750001 42800000 2.3969 PDSS2
2 90150001 90200000 2.3966 TMEM237
2 90150001 90200000 2.3966 C2CD6
2 90150001 90200000 2.3966 MPP4
2 90150001 90200000 2.3966 U6







6 88650001 88700000 2.3962 RASSF6
10 27600001 27650000 2.3945 OR4G10
10 27600001 27650000 2.3945 OR4F67B
7 38550001 38600000 2.3894 FGFR4
7 38550001 38600000 2.3894 ZNF346
19 31050001 31100000 2.3889 MYOCD
8 83900001 83950000 2.3864 NOL8
8 83900001 83950000 2.3864 IARS1
8 83900001 83950000 2.3864 SNORA84
6 4700001 4750000 2.3853 PRDM5
20 56700001 56750000 2.3841 ZNF622
14 22900001 22950000 2.383 XKR4
19 39700001 39750000 2.3824 STAC2
19 39700001 39750000 2.3824 FBXL20
7 44200001 44250000 2.3818 SCAMP4
7 44200001 44250000 2.3818 CSNK1G2
6 68600001 68650000 2.3809 SCFD2
21 6300001 6350000 2.3797 ADAMTS17
16 43750001 43800000 2.3675 CLSTN1
16 43750001 43800000 2.3675 PIK3CD
11 45800001 45850000 2.3662 ECRG4
2 30750001 30800000 2.3653 CSRNP3
14 23350001 23400000 2.3612 PLAG1
14 23350001 23400000 2.3612 CHCHD7
21 49100001 49150000 2.3601 GEMIN2
21 49100001 49150000 2.3601 TRAPPC6B
21 49100001 49150000 2.3601 SEC23A
29 42450001 42500000 2.359 MACROD1
29 42450001 42500000 2.359 STIP1
15 39950001 40000000 2.3586 TEAD1
21 6200001 6250000 2.3569 CERS3
17 65200001 65250000 2.3549 KIAA1671
17 61000001 61050000 2.3549 SDSL
17 61000001 61050000 2.3549 SDS
17 61000001 61050000 2.3549 PLBD2
15 40500001 40550000 2.3532 MICAL2
9 42650001 42700000 2.3529 PDSS2
15 1850001 1900000 2.3524 GRIA4
27 37000001 37050000 2.3501 AP3M2
18 52850001 52900000 2.3489 EXOC3L2
7 7650001 7700000 2.3477 RASAL3
7 7650001 7700000 2.3477 PGLYRP2
4 51900001 51950000 2.3466 CAV2
4 51900001 51950000 2.3466 CAV1
15 40000001 40050000 2.3462 TEAD1
4 71600001 71650000 2.3412 NPY
5 71450001 71500000 2.3411 TIMP3
7 21700001 21750000 2.3396 IL4
7 21700001 21750000 2.3396 IL13
8 75600001 75650000 2.339 UBAP1
16 43800001 43850000 2.3363 PIK3CD
16 43800001 43850000 2.3363 U6







3 98450001 98500000 2.3351 TRABD2B
5 69550001 69600000 2.3315 NUAK1
1 46050001 46100000 2.3301 CEP97
1 46050001 46100000 2.3301 ZBTB11
1 46050001 46100000 2.3301 RPL24
23 11500001 11550000 2.3301 MDGA1
1 56050001 56100000 2.3298 NECTIN3
15 62850001 62900000 2.3297 RCN1
19 51900001 51950000 2.3296 RPTOR
9 11100001 11150000 2.328 RIMS1
6 62900001 62950000 2.3275 KCTD8
2 37650001 37700000 2.3254 PKP4
10 76550001 76600000 2.3243 MTHFD1
5 43650001 43700000 2.3241 RAB3IP
11 102450001 102500000 2.3227 TTF1
11 102450001 102500000 2.3227 CFAP77
1 149650001 149700000 2.3222 DYRK1A
12 15350001 15400000 2.3201 GTF2F2
25 20700001 20750000 2.3192 USP31
22 34050001 34100000 2.3187 SUCLG2
13 64650001 64700000 2.3174 UQCC1
13 64650001 64700000 2.3174 GDF5
13 64650001 64700000 2.3174 CEP250
5 47850001 47900000 2.3172 HMGA2
21 1150001 1200000 2.3166 MKRN3
9 42600001 42650000 2.3158 PDSS2
11 104300001 104350000 2.3099 ADAMTS13
11 104300001 104350000 2.3099 REXO4
11 104300001 104350000 2.3099 STKLD1
7 12600001 12650000 2.3091 FARSA
7 12600001 12650000 2.3091 SYCE2
7 12600001 12650000 2.3091 RAD23A
7 12600001 12650000 2.3091 CALR
7 12600001 12650000 2.3091 GADD45GIP1
10 37250001 37300000 2.3046 SPTBN5
10 37250001 37300000 2.3046 EHD4
7 12650001 12700000 2.3026 MAST1
7 12650001 12700000 2.3026 SYCE2
7 12650001 12700000 2.3026 GCDH
7 12650001 12700000 2.3026 KLF1
7 12650001 12700000 2.3026 DNASE2
17 40250001 40300000 2.3024 ETFDH
17 40250001 40300000 2.3024 PPID
2 71200001 71250000 2.3005 TMEM37
2 71200001 71250000 2.3005 SCTR
27 16400001 16450000 2.2987 FAT1
27 16400001 16450000 2.2987 MTNR1A
2 23700001 23750000 2.294 RAPGEF4
15 40800001 40850000 2.2931 USP47
10 76250001 76300000 2.2926 SYNE2
2 36450001 36500000 2.288 LY 75
1 18550001 18600000 2.288 TMPRSS15







29 24800001 24850000 2.2859 NAV2
7 23050001 23100000 2.2848 CDC42SE2
7 23050001 23100000 2.2848 RAPGEF6
19 11300001 11350000 2.2823 BRIP1
2 62100001 62150000 2.2806 RAB3GAP1
2 62100001 62150000 2.2806 ZRANB3
2 62200001 62250000 2.2765 RAB3GAP1
25 3650001 3700000 2.2764 CDIP1
25 3650001 3700000 2.2764 HMOX2
9 42550001 42600000 2.2755 SOBP
28 33150001 33200000 2.2744 KCNMA1
2 122200001 122250000 2.2728 SERINC2
16 44200001 44250000 2.2725 H6PD
3 118450001 118500000 2.2684 HDAC4
13 63650001 63700000 2.2683 AHCY
13 63650001 63700000 2.2683 ASIP
14 43250001 43300000 2.2673 TPD52
8 90250001 90300000 2.2671 TMEFF1
21 48300001 48350000 2.2636 SSTR1
1 2800001 2850000 2.2627 SYNJ1
1 2800001 2850000 2.2627 PAXBP1
14 34750001 34800000 2.2607 EYA1
19 31100001 31150000 2.26 MYOCD
19 52400001 52450000 2.2576 CARD14
19 52400001 52450000 2.2576 SLC26A11
19 52400001 52450000 2.2576 SGSH
25 18050001 18100000 2.2572 PDILT
25 18050001 18100000 2.2572 ACSM5
20 14850001 14900000 2.2568 RGS7BP
4 14400001 14450000 2.2543 DLX5
11 20700001 20750000 2.254 ATL2
20 65750001 65800000 2.2469 ADCY2
15 39750001 39800000 2.2456 TEAD1
25 25550001 25600000 2.2456 GSG1L
1 45900001 45950000 2.2444 SENP7
19 9400001 9450000 2.2406 HSF5
19 9400001 9450000 2.2406 MTMR4
8 91200001 91250000 2.2398 ALDOB
8 91200001 91250000 2.2398 PGAP4
9 10050001 10100000 2.2386 B3GAT2
29 49200001 49250000 2.2365 CD81
17 60950001 61000000 2.2349 LHX5
28 25500001 25550000 2.2321 VPS26A
4 16200001 16250000 2.2318 ICA1
20 17950001 18000000 2.2315 ZSWIM6
10 70750001 70800000 2.2312 KIAA0586
15 40950001 41000000 2.2311 U6
29 49100001 49150000 2.2273 KCNQ1
21 1900001 1950000 2.2266 SNRPN
11 4800001 4850000 2.2249 AFF3
8 90850001 90900000 2.2231 PLPPR1
10 45700001 45750000 2.2229 CSNK1G1







10 76500001 76550000 2.2205 MTHFD1
3 67100001 67150000 2.2203 AK5
27 38300001 38350000 2.2179 SH2D4A
4 10500001 10550000 2.2165 HEPACAM2
1 149550001 149600000 2.2097 DYRK1A
12 15450001 15500000 2.2091 TPT1
10 26350001 26400000 2.2087 RNASE1
10 26350001 26400000 2.2087 RNASE4
10 26350001 26400000 2.2087 RNASE6
2 5850001 5900000 2.2069 MFSD6
8 10900001 10950000 2.2062 SCARA5
8 10900001 10950000 2.2062 U6
3 79100001 79150000 2.2051 PDE4B
2 97000001 97050000 2.2047 U6
4 64700001 64750000 2.2042 PDE1C
3 46050001 46100000 2.2021 DPYD
19 31750001 31800000 2.2013 HS3ST3A1
1 83250001 83300000 2.2004 PARL
7 19250001 19300000 2.1984 ARRDC5
7 19250001 19300000 2.1984 PLIN3
7 19250001 19300000 2.1984 UHRF1
6 30750001 30800000 2.1977 GRID2
6 91200001 91250000 2.1974 CCDC158
6 91200001 91250000 2.1974 STBD1
22 33300001 33350000 2.1969 TAFA1
11 100550001 100600000 2.196 HMCN2
1 87250001 87300000 2.1952 PEX5L
10 45300001 45350000 2.1952 RBPMS2
20 3850001 3900000 2.195 STK10
28 25600001 25650000 2.1946 HKDC1
16 43500001 43550000 2.1942 RBP7
16 43500001 43550000 2.1942 UBE4B
10 11150001 11200000 2.1935 SERINC5
10 30850001 30900000 2.1935 DPH6
25 13800001 13850000 2.1935 MPV17L
2 38900001 38950000 2.1934 CYTIP
2 17700001 17750000 2.1926 SESTD1
4 51850001 51900000 2.1924 CAV1
13 63700001 63750000 2.192 AHCY
11 99000001 99050000 2.1906 ODF2
11 99000001 99050000 2.1906 CERCAM
11 99000001 99050000 2.1906 URM1
11 99000001 99050000 2.1906 SNORA70
14 24800001 24850000 2.1905 NSMAF
8 71550001 71600000 2.1891 ADAM28
8 71550001 71600000 2.1891 ADAMDEC1
17 33050001 33100000 2.1879 ANKRD50
1 2350001 2400000 2.1853 IFNAR2
8 79400001 79450000 2.185 ISCA1
28 700001 750000 2.1842 RHOU
4 69650001 69700000 2.1828 SNX10
18 11150001 11200000 2.1818 KIAA0513







18 11150001 11200000 2.1818 CIBAR2
14 75650001 75700000 2.1816 CNBD1
26 44550001 44600000 2.1815 CTBP2
13 11950001 12000000 2.1797 CAMK1D
13 11950001 12000000 2.1797 RNU6ATAC39P
1 2850001 2900000 2.1784 SYNJ1
1 18650001 18700000 2.1754 TMPRSS15
10 45750001 45800000 2.1754 CSNK1G1
1 45750001 45800000 2.1748 IMPG2
7 43450001 43500000 2.1739 ARID3A
7 43450001 43500000 2.1739 KISS1R
13 11900001 11950000 2.1721 CAMK1D
25 25700001 25750000 2.1714 XPO6
5 47200001 47250000 2.1709 GRIP1
19 11100001 11150000 2.1705 MED13
12 12050001 12100000 2.1702 VWA8
27 40300001 40350000 2.1689 RARB
6 62850001 62900000 2.1684 KCTD8
2 14750001 14800000 2.1681 ITPRID2
26 33250001 33300000 2.1666 VTI1A
10 26400001 26450000 2.1646 RNASE4
10 26400001 26450000 2.1646 ANG2
15 1900001 1950000 2.1593 GRIA4
25 25100001 25150000 2.1581 KATNIP
29 24750001 24800000 2.1561 DBX1
19 12050001 12100000 2.1557 BCAS3
22 13300001 13350000 2.1556 ZNF621
22 13300001 13350000 2.1556 ZNF619
10 76600001 76650000 2.1554 ZBTB25
10 76600001 76650000 2.1554 MTHFD1
10 76600001 76650000 2.1554 AKAP5
10 76600001 76650000 2.1554 ZBTB1
14 32400001 32450000 2.1551 C14H8orf34
5 53650001 53700000 2.1539 SLC16A7
28 15400001 15450000 2.1538 MRLN
1 49900001 49950000 2.153 ALCAM
8 90900001 90950000 2.1528 PLPPR1
10 57950001 58000000 2.1528 MYO5A
14 44300001 44350000 2.1515 PAG1
1 45850001 45900000 2.1511 SENP7
8 78250001 78300000 2.1482 NTRK2
6 68550001 68600000 2.1481 SCFD2
26 51850001 51900000 2.147 STK32C
26 51850001 51900000 2.147 DPYSL4
8 91000001 91050000 2.143 PLPPR1
7 38350001 38400000 2.1421 UIMC1
7 38350001 38400000 2.1421 HK3
8 76600001 76650000 2.1417 FRMD3
15 4450001 4500000 2.1405 PDGFD
7 22950001 23000000 2.14 RAPGEF6
15 4500001 4550000 2.1397 PDGFD
11 45750001 45800000 2.1391 UXS1







11 45750001 45800000 2.1391 U5
29 42400001 42450000 2.1359 MACROD1
29 42400001 42450000 2.1359 FLRT1
17 9700001 9750000 2.1357 NR3C2
4 14050001 14100000 2.1357 SEM1
6 75200001 75250000 2.1353 Y _RNA
1 83550001 83600000 2.135 KLHL6
5 2050001 2100000 2.1348 TRHDE
14 23800001 23850000 2.1346 U6
1 46000001 46050000 2.1342 ZBTB11
1 46000001 46050000 2.1342 PCNP
2 38550001 38600000 2.1334 ACVR1
25 3550001 3600000 2.1321 DNAJA3
25 3550001 3600000 2.1321 CORO7
3 46250001 46300000 2.1316 DPYD
19 33900001 33950000 2.13 SLC47A2
19 33900001 33950000 2.13 ALDH3A2
8 73950001 74000000 2.1281 ADRA1A
2 106200001 106250000 2.1271 CXCR1
3 119300001 119350000 2.1253 OR9S44P
3 119300001 119350000 2.1253 OR9S36B
3 119300001 119350000 2.1253 OR9S39
3 78550001 78600000 2.1221 DYNLT5
3 78550001 78600000 2.1221 SGIP1
20 7350001 7400000 2.1205 U6
22 43100001 43150000 2.1185 FLNB
22 43100001 43150000 2.1185 DNASE1L3
7 13700001 13750000 2.1181 OR7E201
5 59900001 59950000 2.1143 TESPA1
4 16150001 16200000 2.1136 ICA1
4 16150001 16200000 2.1136 GLCCI1
8 18550001 18600000 2.1136 TUSC1
1 83500001 83550000 2.113 KLHL6
20 15200001 15250000 2.1122 RNF180
19 52050001 52100000 2.1101 ENDOV
19 52050001 52100000 2.1101 NPTX1
8 75400001 75450000 2.1087 UBAP2
22 49650001 49700000 2.108 DOCK3
4 31450001 31500000 2.1072 IL6
17 14450001 14500000 2.1069 GAB1
10 29450001 29500000 2.1059 FMN1
25 3400001 3450000 2.1043 SRL
25 3400001 3450000 2.1043 TFAP4
23 13250001 13300000 2.1024 KIF6
29 24850001 24900000 2.1014 NAV2
16 72100001 72150000 2.1004 RCOR3
16 71550001 71600000 2.0998 LPGAT1
10 88000001 88050000 2.0984 VASH1
10 88000001 88050000 2.0984 ANGEL1
2 35850001 35900000 2.0982 RBMS1
5 10250001 10300000 2.098 MYF5
5 10250001 10300000 2.098 MYF6







5 10250001 10300000 2.098 PTPRQ
12 16800001 16850000 2.0977 HTR2A
1 83300001 83350000 2.0976 YEATS2
1 83300001 83350000 2.0976 MAP6D1
1 83300001 83350000 2.0976 PARL
15 1500001 1550000 2.0973 ANKRD49
15 1500001 1550000 2.0973 MRE11
5 53850001 53900000 2.0969 SLC16A7
13 62750001 62800000 2.0941 BPIFB1
13 62750001 62800000 2.0941 BPIFB5
15 39700001 39750000 2.0933 TEAD1
4 49700001 49750000 2.0922 NME8
4 49700001 49750000 2.0922 SFRP4
19 16900001 16950000 2.092 ASIC2
8 106100001 106150000 2.0896 ASTN2
10 29400001 29450000 2.0875 FMN1
17 55750001 55800000 2.0855 PRKAB1
17 55750001 55800000 2.0855 TMEM233
16 43850001 43900000 2.085 TMEM201
16 43850001 43900000 2.085 PIK3CD
16 43850001 43900000 2.085 U6
2 35950001 36000000 2.0849 RBMS1
16 45600001 45650000 2.0849 CAMTA1
23 9100001 9150000 2.0841 TCP11
10 72850001 72900000 2.0834 SIX4
10 72850001 72900000 2.0834 MNAT1
11 45700001 45750000 2.0805 UXS1
2 36950001 37000000 2.0801 BAZ2B
9 68250001 68300000 2.0788 L3MBTL3
9 68250001 68300000 2.0788 SAMD3
1 49950001 50000000 2.0787 ALCAM
18 14450001 14500000 2.0784 SPG7
18 14450001 14500000 2.0784 RPL13
18 14450001 14500000 2.0784 SNORD68
16 33800001 33850000 2.0783 SDCCAG8
11 20650001 20700000 2.0782 ATL2
29 24900001 24950000 2.0775 NAV2
10 32250001 32300000 2.0766 CDIN1
27 33300001 33350000 2.0747 ASH2L
27 33300001 33350000 2.0747 LSM1
27 33300001 33350000 2.0747 STAR
27 33300001 33350000 2.0747 BAG4
23 11050001 11100000 2.0734 PIM1
13 16650001 16700000 2.0719 U6
2 36400001 36450000 2.0699 PLA2R1
29 36300001 36350000 2.0698 APLP2
2 5900001 5950000 2.0697 INPP1
16 45500001 45550000 2.0696 UTS2
22 49700001 49750000 2.0678 MAPKAPK3
22 49700001 49750000 2.0678 CISH
29 35900001 35950000 2.0623 U6
15 40750001 40800000 2.0616 USP47







10 32500001 32550000 2.0613 MEIS2
23 37300001 37350000 2.0606 CDKAL1
17 40350001 40400000 2.0599 RXFP1
5 66200001 66250000 2.0571 IGF1
19 11400001 11450000 2.0571 BRIP1
13 63100001 63150000 2.0558 NECAB3
13 63100001 63150000 2.0558 E2F1
13 63100001 63150000 2.0558 C13H20orf144
23 14300001 14350000 2.0533 LRFN2
23 14300001 14350000 2.0533 U6
19 31700001 31750000 2.0527 HS3ST3A1
20 20250001 20300000 2.0524 PDE4D
5 105550001 105600000 2.052 RAD51AP1
5 105550001 105600000 2.052 C5H12orf4
5 105550001 105600000 2.052 DYRK4
7 23000001 23050000 2.0517 RAPGEF6
3 119250001 119300000 2.0504 OR9S23B
3 119250001 119300000 2.0504 OR9S42
11 99400001 99450000 2.05 LRRC8A
11 99400001 99450000 2.05 PHYHD1
11 99400001 99450000 2.05 NUP188
11 99400001 99450000 2.05 DOLK
11 97600001 97650000 2.0484 ZBTB34
11 97600001 97650000 2.0484 ZBTB43
23 700001 750000 2.0482 KHDRBS2
12 15300001 15350000 2.0479 GTF2F2
12 15300001 15350000 2.0479 KCTD4
12 7900001 7950000 2.0462 U6
3 46000001 46050000 2.0461 DPYD
14 44150001 44200000 2.046 PAG1
1 66750001 66800000 2.046 CSTA
1 66750001 66800000 2.046 MIX23
12 13350001 13400000 2.0447 ENOX1
10 30450001 30500000 2.0446 ZNF770
4 87900001 87950000 2.0425 ASB15
23 7600001 7650000 2.0425 SYNGAP1
23 7600001 7650000 2.0425 ZBTB9
22 33250001 33300000 2.0412 TAFA1
12 48800001 48850000 2.0406 KLF12
3 23650001 23700000 2.0382 ZNF697
4 49450001 49500000 2.0379 NRCAM
13 67700001 67750000 2.0361 FAM83D
13 67700001 67750000 2.0361 DHX35
13 67700001 67750000 2.0361 PPP1R16B
29 49150001 49200000 2.0352 TRPM5
29 49150001 49200000 2.0352 TSSC4
29 49150001 49200000 2.0352 CD81
23 11150001 11200000 2.0351 TBC1D22B
2 62150001 62200000 2.035 RAB3GAP1
22 37900001 37950000 2.0349 SYNPR
2 38500001 38550000 2.0342 ACVR1
2 34150001 34200000 2.0342 IFIH1







2 34150001 34200000 2.0342 FAP
5 58400001 58450000 2.0333 OR6C1R
5 58400001 58450000 2.0333 OR6C280
27 40150001 40200000 2.0312 TOP2B
27 40150001 40200000 2.0312 RARB
2 71050001 71100000 2.0309 STEAP3
10 70650001 70700000 2.0304 TIMM9
10 70650001 70700000 2.0304 TOMM20L
10 70650001 70700000 2.0304 ARID4A
10 70650001 70700000 2.0304 KIAA0586
5 43600001 43650000 2.0302 MYRFL
4 10100001 10150000 2.0281 CDK6
15 38500001 38550000 2.0281 SPON1
14 3200001 3250000 2.0277 TRAPPC9
11 45550001 45600000 2.0273 ST6GAL2
10 35700001 35750000 2.0271 BMF
5 66150001 66200000 2.0267 IGF1
11 99100001 99150000 2.0263 SPTAN1
22 35750001 35800000 2.0263 MAGI1
13 12600001 12650000 2.0263 USP6NL
22 13250001 13300000 2.0258 ENTPD3
22 13250001 13300000 2.0258 RPL14
3 46200001 46250000 2.0255 DPYD
13 39650001 39700000 2.0229 CFAP61
23 7550001 7600000 2.0227 KIFC1
23 7550001 7600000 2.0227 PHF1
23 7550001 7600000 2.0227 SYNGAP1
23 7550001 7600000 2.0227 CUTA
3 117450001 117500000 2.0225 ESPNL
3 117450001 117500000 2.0225 KLHL30
3 117450001 117500000 2.0225 ERFE
20 3900001 3950000 2.0224 STK10
7 44250001 44300000 2.0223 BTBD2
7 44250001 44300000 2.0223 CSNK1G2
18 10250001 10300000 2.0217 OSGIN1
18 10250001 10300000 2.0217 MLYCD
23 11200001 11250000 2.021 TBC1D22B
23 11200001 11250000 2.021 RNF8
8 91250001 91300000 2.0207 RNF20
24 56800001 56850000 2.0206 FECH
24 56800001 56850000 2.0206 NARS1
23 37450001 37500000 2.0188 E2F3
23 11100001 11150000 2.0186 TMEM217
23 11100001 11150000 2.0186 TBC1D22B
25 13900001 13950000 2.0171 BMERB1
25 35300001 35350000 2.014 COL26A1
12 60650001 60700000 2.0137 SLITRK6
15 29000001 29050000 2.0132 MPZL2
15 29000001 29050000 2.0132 CD3E
15 29000001 29050000 2.0132 UBE4A
15 29000001 29050000 2.0132 CD3G
15 29000001 29050000 2.0132 CD3D







15 29000001 29050000 2.0132 U6
7 12550001 12600000 2.0106 NFIX
14 1150001 1200000 2.0096 ZC3H3
16 43300001 43350000 2.0092 U6
12 50550001 50600000 2.0076 COMMD6
12 50550001 50600000 2.0076 UCHL3
7 44300001 44350000 2.0074 BTBD2
15 1450001 1500000 2.0069 MRE11
4 12000001 12050000 2.0054 SGCE
2 80250001 80300000 2.0054 NABP1
13 39750001 39800000 2.0046 CFAP61
29 49000001 49050000 2.0041 KCNQ1
13 67750001 67800000 2.0035 DHX35
13 53600001 53650000 2.003 GINS1
24 56000001 56050000 2.0027 WDR7
1 55950001 56000000 2.0013 NECTIN3
10 64950001 65000000 2.0005 C10H15orf48
10 64950001 65000000 2.0005 SLC30A4
8 89600001 89650000 1.9996 NXNL2
8 89600001 89650000 1.9996 SPIN1
15 2000001 2050000 1.9994 GRIA4
24 250001 300000 1.9964 OR9M1D
24 250001 300000 1.9964 OR5W29P
26 9500001 9550000 1.9962 PTEN
7 6550001 6600000 1.9959 EPS15L1
18 52950001 53000000 1.9956 ERCC2
14 23850001 23900000 1.9956 BPNT2
18 52950001 53000000 1.9956 CKM
18 52950001 53000000 1.9956 KLC3
18 52950001 53000000 1.9956 MARK4
18 11450001 11500000 1.9951 GSE1
15 31350001 31400000 1.9946 GRIK4
29 12100001 12150000 1.9939 DLG2
14 44000001 44050000 1.9928 ZNF704
14 34800001 34850000 1.9921 EYA1
10 69200001 69250000 1.9917 OTX2
9 73000001 73050000 1.9915 HBS1L
9 73000001 73050000 1.9915 ALDH8A1
7 22900001 22950000 1.9908 RAPGEF6
9 34500001 34550000 1.9886 NT5DC1
9 34500001 34550000 1.9886 COL10A1
10 70700001 70750000 1.9874 KIAA0586
26 13400001 13450000 1.9864 TNKS2
26 13400001 13450000 1.9864 FGFBP3
1 106450001 106500000 1.9858 PPM1L
29 42250001 42300000 1.9856 NAA40
29 42250001 42300000 1.9856 RCOR2
29 42250001 42300000 1.9856 MARK2
26 9450001 9500000 1.9852 PTEN
8 94700001 94750000 1.9832 ABCA1
2 42150001 42200000 1.9828 GALNT13
4 14350001 14400000 1.9826 DLX6







15 31300001 31350000 1.9823 GRIK4
9 13400001 13450000 1.9788 U6
16 66700001 66750000 1.9785 HMCN1
1 54050001 54100000 1.9782 DPPA2
1 54050001 54100000 1.9782 DPPA4
26 22100001 22150000 1.9777 BTRC
1 22900001 22950000 1.9745 ABCC13
1 22900001 22950000 1.9745 RBM11
22 37850001 37900000 1.9743 SYNPR
6 45150001 45200000 1.9739 SLC34A2
6 45150001 45200000 1.9739 U6
2 71000001 71050000 1.9738 STEAP3
15 48700001 48750000 1.9718 OR51F1
15 48700001 48750000 1.9718 OR51F4
7 46850001 46900000 1.9711 MACROH2A1
7 21550001 21600000 1.97 SEPTIN8
7 21550001 21600000 1.97 CCNI2
10 27850001 27900000 1.9696 OR4F73
10 27850001 27900000 1.9696 OR4F70
9 7800001 7850000 1.9695 ADGRB3
16 44350001 44400000 1.9693 GPR157
24 8300001 8350000 1.9675 CCDC102B
1 18600001 18650000 1.9671 TMPRSS15
10 30350001 30400000 1.9667 AQR
8 81700001 81750000 1.9652 FANCC
4 51700001 51750000 1.9644 MET
13 39000001 39050000 1.964 SLC24A3
11 80950001 81000000 1.9636 VSNL1
14 22850001 22900000 1.9629 XKR4
18 55200001 55250000 1.961 SULT2B1
18 55200001 55250000 1.961 FAM83E
5 47150001 47200000 1.9599 GRIP1
9 83700001 83750000 1.9597 GRM1
7 38100001 38150000 1.9597 TSPAN17
7 38100001 38150000 1.9597 EIF4E1B
7 38100001 38150000 1.9597 SNCB
14 34850001 34900000 1.9573 EYA1
15 31250001 31300000 1.9564 GRIK4
20 31800001 31850000 1.9556 CCDC152
16 44300001 44350000 1.9554 GPR157
16 44300001 44350000 1.9554 U1
10 46500001 46550000 1.9535 USP3
1 53950001 54000000 1.9532 U6
4 14450001 14500000 1.9489 SDHAF3
6 35850001 35900000 1.9486 FAM13A
11 99150001 99200000 1.9475 DYNC2I2
11 99150001 99200000 1.9475 SPTAN1
10 76700001 76750000 1.9468 PPP1R36
11 80850001 80900000 1.9464 SMC6
11 80850001 80900000 1.9464 GEN1
16 26000001 26050000 1.9462 HHIPL2
16 26000001 26050000 1.9462 TAF1A







26 43750001 43800000 1.9461 CHST15
4 69600001 69650000 1.9454 SNX10
4 13550001 13600000 1.9451 SLC25A13
8 91150001 91200000 1.9439 ALDOB
8 91150001 91200000 1.9439 PGAP4
2 43750001 43800000 1.9431 FMNL2
26 24900001 24950000 1.9424 CFAP58
14 44200001 44250000 1.9419 PAG1
8 83800001 83850000 1.9404 IARS1
7 42100001 42150000 1.9404 OR2T27
8 83800001 83850000 1.9404 ZNF484
7 42100001 42150000 1.9404 OR2T2
7 42100001 42150000 1.9404 OR2T11
8 76750001 76800000 1.94 FRMD3
1 45700001 45750000 1.9394 IMPG2
12 21450001 21500000 1.9375 NEK5
17 20300001 20350000 1.9373 PCDH18
16 33750001 33800000 1.9369 SDCCAG8
17 33150001 33200000 1.9358 ANKRD50
28 3950001 4000000 1.9319 C28H1orf131
28 3950001 4000000 1.9319 TRIM67
1 45950001 46000000 1.9313 SENP7
1 45950001 46000000 1.9313 TRMT10C
18 22400001 22450000 1.9312 FTO
25 3250001 3300000 1.9312 ADCY9
29 12900001 12950000 1.9278 FAM181B
26 34300001 34350000 1.9261 NHLRC2
26 34300001 34350000 1.9261 DCLRE1A
3 78500001 78550000 1.9257 DYNLT5
3 78500001 78550000 1.9257 DNAI4
3 78500001 78550000 1.9257 INSL5
7 93750001 93800000 1.9256 KIAA0825
1 83600001 83650000 1.925 SNORA63
1 83600001 83650000 1.925 SNORA63
2 71300001 71350000 1.9246 SCTR
2 37050001 37100000 1.9228 WDSUB1
10 79550001 79600000 1.9223 RDH11
10 79550001 79600000 1.9223 RDH12
10 79550001 79600000 1.9223 VTI1B
10 79550001 79600000 1.9223 ZFYVE26
18 14200001 14250000 1.9196 ACSF3
12 13400001 13450000 1.9195 ENOX1
20 32600001 32650000 1.9182 RIMOC1
20 32600001 32650000 1.9182 FBXO4
14 66400001 66450000 1.9178 LAPTM4B
26 33200001 33250000 1.917 VTI1A
18 52400001 52450000 1.9169 PVR
18 52400001 52450000 1.9169 IGSF23
18 52400001 52450000 1.9169 CEACAM19
16 3500001 3550000 1.9166 SLC41A1
16 3500001 3550000 1.9166 RAB29
12 50600001 50650000 1.9159 UCHL3







16 43100001 43150000 1.9155 CENPS
16 43100001 43150000 1.9155 PEX14
16 43100001 43150000 1.9155 DFFA
16 43100001 43150000 1.9155 CORT
7 22850001 22900000 1.9152 RAPGEF6
17 40300001 40350000 1.9152 ETFDH
17 40300001 40350000 1.9152 C17H4orf46
17 40300001 40350000 1.9152 RXFP1
10 62150001 62200000 1.9148 SLC12A1
10 62150001 62200000 1.9148 CTXN2
5 106450001 106500000 1.9145 TSPAN11
15 39800001 39850000 1.9131 TEAD1
26 43050001 43100000 1.9127 U6
7 18300001 18350000 1.9125 RFX2
15 39850001 39900000 1.9121 TEAD1
21 60300001 60350000 1.9113 SYNE3
2 42250001 42300000 1.9106 GALNT13
26 9400001 9450000 1.9095 ATAD1
22 48900001 48950000 1.9088 RPL29
22 48900001 48950000 1.9088 ACY1
2 62250001 62300000 1.9083 MAP3K19
9 42800001 42850000 1.9081 PDSS2
1 126800001 126850000 1.905 GK5
3 79750001 79800000 1.9036 LEPR
14 20650001 20700000 1.903 SNTG1
12 16300001 16350000 1.903 LRRC63
12 16300001 16350000 1.903 LCP1
18 22200001 22250000 1.9026 FTO
10 65300001 65350000 1.9019 DUOX2
10 65300001 65350000 1.9019 SORD
10 65300001 65350000 1.9019 DUOXA1
10 65300001 65350000 1.9019 DUOXA2
14 32550001 32600000 1.9018 C14H8orf34
29 47650001 47700000 1.9016 SHANK2
28 42250001 42300000 1.9016 GDF10
28 42250001 42300000 1.9016 RBP3
28 42250001 42300000 1.9016 GDF2
23 750001 800000 1.9007 KHDRBS2
7 12700001 12750000 1.9003 RNASEH2A
7 12700001 12750000 1.9003 MAST1
7 12700001 12750000 1.9003 PRDX2
7 12700001 12750000 1.9003 RTBDN
7 12700001 12750000 1.9003 HOOK2
7 12700001 12750000 1.9003 JUNB
7 51100001 51150000 1.899 NRG2
2 1150001 1200000 1.8988 CYFIP1
18 2500001 2550000 1.8987 ZFP1
18 2500001 2550000 1.8987 U6
18 46400001 46450000 1.8978 KMT2B
18 46400001 46450000 1.8978 UPK1A
18 46400001 46450000 1.8978 ZBTB32
16 66750001 66800000 1.8975 HMCN1







7 42200001 42250000 1.8963 OR2T29
11 88400001 88450000 1.8945 MBOAT2
12 21750001 21800000 1.8927 SLC25A15
11 103050001 103100000 1.8926 RALGDS
11 103050001 103100000 1.8926 CEL
11 103050001 103100000 1.8926 GTF3C5
7 84100001 84150000 1.8916 EDIL3
20 14900001 14950000 1.8916 RGS7BP
4 72050001 72100000 1.8915 ADAM22
4 72050001 72100000 1.8915 FAM221A
3 18250001 18300000 1.8912 CRNN
20 5700001 5750000 1.8911 C20H5orf47
14 44250001 44300000 1.8906 PAG1
22 49550001 49600000 1.8877 DOCK3
24 41100001 41150000 1.8873 MTCL1
24 41100001 41150000 1.8873 RAB12
2 73300001 73350000 1.8869 CLASP1
9 8100001 8150000 1.8863 ADGRB3
1 83200001 83250000 1.8854 ABCC5
1 83200001 83250000 1.8854 PARL
1 56000001 56050000 1.8851 NECTIN3
16 43400001 43450000 1.8851 UBE4B
4 67950001 68000000 1.8847 JAZF1
15 1950001 2000000 1.8839 GRIA4
14 7100001 7150000 1.8834 ZFAT
24 57750001 57800000 1.8832 MALT1
16 65650001 65700000 1.8826 C16H1orf21
14 24650001 24700000 1.8821 CYP7A1
14 24650001 24700000 1.8821 U1
2 23750001 23800000 1.8817 RAPGEF4
25 41450001 41500000 1.8816 MICALL2
25 41450001 41500000 1.8816 INTS1
7 38050001 38100000 1.8808 CDHR2
7 38050001 38100000 1.8808 SNCB
7 38050001 38100000 1.8808 GPRIN1
21 45450001 45500000 1.8803 PRORP
21 45450001 45500000 1.8803 U6
10 37200001 37250000 1.8796 MAPKBP1
10 37200001 37250000 1.8796 PLA2G4B
10 37200001 37250000 1.8796 SPTBN5
10 37200001 37250000 1.8796 JMJD7
8 61600001 61650000 1.8793 FBXO10
8 61600001 61650000 1.8793 POLR1E
24 56700001 56750000 1.8786 ONECUT2
3 66000001 66050000 1.8768 IFI44
23 800001 850000 1.8761 KHDRBS2
7 6600001 6650000 1.8751 EPS15L1
10 46400001 46450000 1.8751 USP3
10 46400001 46450000 1.8751 FBXL22
16 1100001 1150000 1.8744 FMOD
24 700001 750000 1.8713 CTDP1
5 115250001 115300000 1.87 PRR5







2 84550001 84600000 1.8699 DNAH7
18 11200001 11250000 1.8697 CIBAR2
9 44700001 44750000 1.8695 PREP
18 14900001 14950000 1.8694 SHCBP1
18 14250001 14300000 1.8686 CDH15
18 14250001 14300000 1.8686 SLC22A31
1 1800001 1850000 1.8671 ITSN1
18 14400001 14450000 1.8667 ANKRD11
26 33550001 33600000 1.8661 TCF7L2
7 44150001 44200000 1.8658 REXO1
7 44150001 44200000 1.8658 KLF16
7 44150001 44200000 1.8658 ABHD17A
2 31150001 31200000 1.8653 SCN3A
11 97650001 97700000 1.8651 RALGPS1
11 97650001 97700000 1.8651 ZBTB34
14 35400001 35450000 1.8646 MSC
5 17750001 17800000 1.864 C5H12orf50
25 3450001 3500000 1.8638 TFAP4
25 3450001 3500000 1.8638 GLIS2
26 33450001 33500000 1.8637 TCF7L2
12 13450001 13500000 1.8632 ENOX1
4 69700001 69750000 1.8622 CBX3
4 69700001 69750000 1.8622 HNRNPA2B1
4 69700001 69750000 1.8622 NFE2L3
20 14350001 14400000 1.8619 U4
18 14350001 14400000 1.8614 ANKRD11
26 35300001 35350000 1.8597 FHIP2A
26 13450001 13500000 1.8583 BTAF1
19 9900001 9950000 1.8579 PPM1E
19 9900001 9950000 1.8579 TRIM37
12 19200001 19250000 1.8555 EBPL
12 19200001 19250000 1.8555 KPNA3
16 72050001 72100000 1.8554 RCOR3
20 18400001 18450000 1.8554 ERCC8
4 12050001 12100000 1.8541 SGCE
4 12050001 12100000 1.8541 PEG10
4 12050001 12100000 1.8541 U6
1 50150001 50200000 1.8538 ALCAM
3 103650001 103700000 1.8534 CCDC30
7 38600001 38650000 1.8533 NSD1
7 38600001 38650000 1.8533 U6
14 9000001 9050000 1.8502 KCNQ3
2 71500001 71550000 1.8499 PTPN4
13 63250001 63300000 1.8489 CHMP4B
22 37450001 37500000 1.8479 ATXN7
12 13300001 13350000 1.8477 ENOX1
9 15650001 15700000 1.8475 IMPG1
15 1550001 1600000 1.8465 AASDHPPT
17 9750001 9800000 1.8462 NR3C2
3 86850001 86900000 1.846 U6
5 24800001 24850000 1.8459 FGD6
20 3950001 4000000 1.8441 STK10







20 3950001 4000000 1.8441 EFCAB9
20 3950001 4000000 1.8441 UBTD2
14 20600001 20650000 1.844 SNTG1
4 68550001 68600000 1.8435 HIBADH
7 24250001 24300000 1.842 CHSY 3
19 39650001 39700000 1.8419 CACNB1
19 39650001 39700000 1.8419 PLXDC1
19 39650001 39700000 1.8419 RPL19
20 17700001 17750000 1.8419 U6
14 32350001 32400000 1.8409 C14H8orf34
5 103850001 103900000 1.8407 NCAPD2
5 103850001 103900000 1.8407 IFFO1
5 103850001 103900000 1.8407 NOP2
5 103850001 103900000 1.8407 GAPDH
5 103850001 103900000 1.8407 SCARNA10
26 25900001 25950000 1.8393 SORCS3
8 79250001 79300000 1.8392 GOLM1
8 79250001 79300000 1.8392 NAA35
18 25200001 25250000 1.8374 RSPRY 1
18 25200001 25250000 1.8374 PSME3IP1
9 83650001 83700000 1.8371 GRM1
2 38750001 38800000 1.8353 ACVR1C
10 11100001 11150000 1.8353 SERINC5
17 22400001 22450000 1.8351 U6
2 19150001 19200000 1.8344 PDE11A
13 39600001 39650000 1.8344 CRNKL1
13 39600001 39650000 1.8344 CFAP61
13 39600001 39650000 1.8344 NAA20
12 16400001 16450000 1.8338 RUBCNL
12 13500001 13550000 1.833 ENOX1
3 78650001 78700000 1.8325 SGIP1
5 59300001 59350000 1.8323 OR10U1
5 59300001 59350000 1.8323 OR10U5
5 59300001 59350000 1.8323 OR10U1B
5 59300001 59350000 1.8323 OR10A7
18 16750001 16800000 1.8314 SIAH1
18 16750001 16800000 1.8314 LONP2
3 117400001 117450000 1.8304 SCLY
3 117400001 117450000 1.8304 ESPNL
9 73050001 73100000 1.8295 HBS1L
4 33800001 33850000 1.828 GRM3
7 38400001 38450000 1.8277 UIMC1
20 18050001 18100000 1.8275 ZSWIM6
21 45750001 45800000 1.8271 RALGAPA1
21 45750001 45800000 1.8271 INSM2
27 36850001 36900000 1.8255 KAT6A
1 126900001 126950000 1.8245 TFDP2
10 79100001 79150000 1.8245 GARIN2
10 79100001 79150000 1.8245 PALS1
3 118400001 118450000 1.8243 HDAC4
21 45300001 45350000 1.823 SRP54
15 40850001 40900000 1.8229 Metazoa_SRP







11 99450001 99500000 1.8225 NUP188
2 26500001 26550000 1.8225 UBR3
2 26500001 26550000 1.8225 METTL5
11 99450001 99500000 1.8225 SH3GLB2
2 26500001 26550000 1.8225 SSB
2 26500001 26550000 1.8225 U6
28 33100001 33150000 1.8224 KCNMA1
21 45350001 45400000 1.8223 PPP2R3C
21 45350001 45400000 1.8223 FAM177A1
21 45350001 45400000 1.8223 PRORP
16 42500001 42550000 1.8222 EXOSC10
16 42500001 42550000 1.8222 MTOR
2 26700001 26750000 1.8221 FASTKD1
2 26700001 26750000 1.8221 KLHL41
6 35750001 35800000 1.8216 FAM13A
16 43350001 43400000 1.8214 UBE4B
20 750001 800000 1.8207 SLIT3
25 3700001 3750000 1.8206 UBALD1
22 7750001 7800000 1.8204 CLASP2
15 39900001 39950000 1.8201 TEAD1
27 36950001 37000000 1.819 KAT6A
4 16850001 16900000 1.8168 NXPH1
5 53700001 53750000 1.8163 SLC16A7
7 8950001 9000000 1.8149 OR7A114
2 71150001 71200000 1.8145 C2H2orf76
2 71150001 71200000 1.8145 DBI
6 95150001 95200000 1.8142 CFAP299
6 2700001 2750000 1.8132 NAF1
6 2700001 2750000 1.8132 U6
11 26900001 26950000 1.8118 CAMKMT
29 18100001 18150000 1.8117 INTS4
5 35250001 35300000 1.8114 DBX2
7 38650001 38700000 1.811 NSD1
28 35450001 35500000 1.8108 CL46
17 14300001 14350000 1.8095 SMARCA5
17 1900001 1950000 1.8082 MAP9
2 37000001 37050000 1.808 BAZ2B
11 80750001 80800000 1.8079 MSGN1
18 48150001 48200000 1.8069 CATSPERG
18 48150001 48200000 1.8069 PSMD8
18 48150001 48200000 1.8069 GGN
18 48150001 48200000 1.8069 SPRED3
12 5200001 5250000 1.8065 PCDH17
10 70600001 70650000 1.8061 ARID4A
13 73050001 73100000 1.805 ADA
25 35350001 35400000 1.8037 COL26A1
12 14800001 14850000 1.8036 TSC22D1
6 3550001 3600000 1.8035 ANXA5
11 74400001 74450000 1.8031 ADCY3
11 74400001 74450000 1.8031 CENPO
11 74400001 74450000 1.8031 PTRHD1
11 74400001 74450000 1.8031 NCOA1







19 51850001 51900000 1.803 RPTOR
13 39050001 39100000 1.8029 SLC24A3
20 17900001 17950000 1.8009 ZSWIM6
12 11950001 12000000 1.7999 VWA8
19 33850001 33900000 1.7998 ULK2
19 33850001 33900000 1.7998 ALDH3A1
19 33850001 33900000 1.7998 SLC47A2
15 43150001 43200000 1.7995 ZNF143
19 55100001 55150000 1.7995 ST6GALNAC1
15 43150001 43200000 1.7995 IPO7
5 17850001 17900000 1.7993 CEP290
22 48950001 49000000 1.7992 PCBP4
22 48950001 49000000 1.7992 RRP9
22 48950001 49000000 1.7992 PARP3
22 48950001 49000000 1.7992 ABHD14B
22 48950001 49000000 1.7992 ACY1
22 48950001 49000000 1.7992 ABHD14A
22 48950001 49000000 1.7992 IQCF2
22 48950001 49000000 1.7992 GPR62
15 29050001 29100000 1.799 MPZL2
15 29050001 29100000 1.799 UBE4A
15 29050001 29100000 1.799 ATP5MG
10 79600001 79650000 1.7986 ZFYVE26
9 15550001 15600000 1.7984 IMPG1
9 15550001 15600000 1.7984 MYO6
4 13500001 13550000 1.7978 SLC25A13
18 46450001 46500000 1.7978 ARHGAP33
18 46450001 46500000 1.7978 PROSER3
18 46450001 46500000 1.7978 LIN37
18 46450001 46500000 1.7978 KMT2B
18 46450001 46500000 1.7978 IGFLR1
18 46450001 46500000 1.7978 HSPB6
18 46450001 46500000 1.7978 U2AF1L4
18 46450001 46500000 1.7978 PSENEN
3 23750001 23800000 1.7972 HAO2
14 8950001 9000000 1.7943 KCNQ3
18 2750001 2800000 1.7924 BCNT2
18 2750001 2800000 1.7924 CFDP2
13 700001 750000 1.7922 TMX4
29 49050001 49100000 1.7919 KCNQ1
25 3350001 3400000 1.7919 SRL
4 40350001 40400000 1.791 CD36
21 45900001 45950000 1.7908 RALGAPA1
6 62800001 62850000 1.7908 KCTD8
29 28800001 28850000 1.7901 PKNOX2
22 42850001 42900000 1.7898 KCTD6
22 42850001 42900000 1.7898 ACOX2
8 76550001 76600000 1.7897 FRMD3
23 37400001 37450000 1.7897 CDKAL1
8 75650001 75700000 1.7896 KIF24
16 79650001 79700000 1.7896 TMEM9
16 79650001 79700000 1.7896 CACNA1S







8 75650001 75700000 1.7896 UBAP1
25 20750001 20800000 1.789 USP31
9 81700001 81750000 1.7886 UTRN
5 77300001 77350000 1.7885 FGD4
14 75600001 75650000 1.7882 CNBD1
22 52900001 52950000 1.7881 LRRC2
22 52900001 52950000 1.7881 RTP3
2 17750001 17800000 1.7875 SESTD1
2 17750001 17800000 1.7875 CCDC141
8 98800001 98850000 1.7872 EPB41L4B
7 38750001 38800000 1.7865 NSD1
7 38750001 38800000 1.7865 MXD3
7 38750001 38800000 1.7865 RAB24
7 38750001 38800000 1.7865 PRELID1
1 83400001 83450000 1.7862 YEATS2
1 83400001 83450000 1.7862 KLHL24
25 1450001 1500000 1.7851 HS3ST6
26 8300001 8350000 1.784 PRKG1
3 43250001 43300000 1.7839 SLC35A3
3 43250001 43300000 1.7839 U5
4 49000001 49050000 1.7832 LAMB1
18 50550001 50600000 1.7823 BCKDHA
18 50550001 50600000 1.7823 DMAC2
18 50550001 50600000 1.7823 ERICH4
18 50550001 50600000 1.7823 B3GNT8
27 16500001 16550000 1.7821 FAT1
2 71100001 71150000 1.7818 C2H2orf76
7 93650001 93700000 1.7816 KIAA0825
2 110800001 110850000 1.7809 FARSB
2 110800001 110850000 1.7809 MOGAT1
7 43150001 43200000 1.7804 CDC34
7 43150001 43200000 1.7804 GZMM
7 43150001 43200000 1.7804 MADCAM1
7 43150001 43200000 1.7804 TPGS1
29 18150001 18200000 1.7802 AAMDC
29 18150001 18200000 1.7802 RSF1
2 41950001 42000000 1.7789 GALNT13
3 100700001 100750000 1.7773 TESK2
3 100700001 100750000 1.7773 TOE1
3 100700001 100750000 1.7773 MUTYH
3 100700001 100750000 1.7773 HPDL
24 45750001 45800000 1.7772 PSTPIP2
6 4750001 4800000 1.7756 PRDM5
4 87850001 87900000 1.7748 NDUFA5
4 87850001 87900000 1.7748 IQUB
11 101250001 101300000 1.7733 LAMC3
11 101250001 101300000 1.7733 AIF1L
16 79500001 79550000 1.7732 INAVA
16 79500001 79550000 1.7732 KIF21B
1 50100001 50150000 1.7717 ALCAM
2 47850001 47900000 1.7714 PTMA
2 15650001 15700000 1.7711 UBE2E3







7 43050001 43100000 1.7705 THEG
7 43050001 43100000 1.7705 MIER2
10 65250001 65300000 1.7703 DUOX1
10 65250001 65300000 1.7703 SHF
10 65250001 65300000 1.7703 DUOXA1
21 68650001 68700000 1.7701 KIF26A
27 10350001 10400000 1.7699 SNORD22
2 113600001 113650000 1.7682 NYAP2
16 79600001 79650000 1.7678 CACNA1S
19 10100001 10150000 1.7674 SKA2
19 10100001 10150000 1.7674 PRR11
3 57450001 57500000 1.7663 CLCA4
5 6300001 6350000 1.7658 CSRP2
10 80650001 80700000 1.7649 ACTN1
6 117100001 117150000 1.7648 MAEA
6 117100001 117150000 1.7648 UVSSA
22 16350001 16400000 1.7646 ZKSCAN7
4 73400001 73450000 1.7644 ZNF804B
19 33750001 33800000 1.7643 AKAP10
16 45350001 45400000 1.7633 ERRFI1
6 60000001 60050000 1.763 APBB2
3 79150001 79200000 1.7628 PDE4B
2 30700001 30750000 1.7622 CSRNP3
23 850001 900000 1.7616 KHDRBS2
6 31300001 31350000 1.7615 GRID2
2 15700001 15750000 1.7614 UBE2E3
10 35750001 35800000 1.7613 BUB1B
10 35750001 35800000 1.7613 BMF
10 72900001 72950000 1.7589 MNAT1
7 13500001 13550000 1.7585 OR7G45
7 13500001 13550000 1.7585 OR7E192
20 5650001 5700000 1.7578 CPEB4
7 23100001 23150000 1.7556 CDC42SE2
19 43550001 43600000 1.7544 MEOX1
6 60050001 60100000 1.7539 APBB2
20 30550001 30600000 1.753 FGF10
13 53550001 53600000 1.7529 GINS1
16 79550001 79600000 1.7528 KIF21B
16 79550001 79600000 1.7528 CACNA1S
21 29000001 29050000 1.7524 PCSK6
5 60950001 61000000 1.7517 CFAP54
5 67450001 67500000 1.7517 NT5DC3
16 80550001 80600000 1.7515 LMOD1
16 80550001 80600000 1.7515 IPO9
16 80550001 80600000 1.7515 SHISA4
27 16450001 16500000 1.751 FAT1
19 10050001 10100000 1.7508 TRIM37
19 10050001 10100000 1.7508 SKA2
18 14500001 14550000 1.7502 DPEP1
18 14500001 14550000 1.7502 CPNE7
20 71100001 71150000 1.7489 CLPTM1L
20 71100001 71150000 1.7489 TERT







2 37700001 37750000 1.7486 PKP4
25 1300001 1350000 1.7484 MAPK8IP3
25 1300001 1350000 1.7484 JPT2
25 1300001 1350000 1.7484 NME3
7 43200001 43250000 1.7477 HCN2
7 43200001 43250000 1.7477 POLRMT
7 43200001 43250000 1.7477 BSG
4 13100001 13150000 1.7476 DYNC1I1
9 42900001 42950000 1.7476 BEND3
9 42900001 42950000 1.7476 MTRES1
16 80800001 80850000 1.746 CSRP1
1 83850001 83900000 1.7453 MCF2L2
10 27750001 27800000 1.7446 OR4G9
10 27750001 27800000 1.7446 OR4G2
16 71950001 72000000 1.7441 TRAF5
16 71950001 72000000 1.7441 RD3
17 51750001 51800000 1.7426 CCDC92
17 51750001 51800000 1.7426 DNAH10
2 34650001 34700000 1.7414 SLC4A10
8 90800001 90850000 1.7406 PLPPR1
16 12550001 12600000 1.7395 RGS13
2 42200001 42250000 1.7394 GALNT13
12 18250001 18300000 1.7391 RCBTB2
15 1400001 1450000 1.739 MRE11
15 1400001 1450000 1.739 GPR83
9 42850001 42900000 1.7388 PDSS2
9 42850001 42900000 1.7388 BEND3
29 12750001 12800000 1.7383 PRCP
5 65400001 65450000 1.7379 MYBPC1
5 107000001 107050000 1.7366 WASHC1
5 107000001 107050000 1.7366 IQSEC3
8 84000001 84050000 1.7358 CENPP
8 84000001 84050000 1.7358 OGN
8 84000001 84050000 1.7358 OMD
20 14500001 14550000 1.7346 CWC27
8 39350001 39400000 1.734 JAK2
8 39350001 39400000 1.734 INSL6
12 15150001 15200000 1.7339 GPALPP1
12 15150001 15200000 1.7339 NUFIP1
1 118650001 118700000 1.7337 TM4SF4
20 3700001 3750000 1.733 FBXW11
3 29600001 29650000 1.7328 PHTF1
3 29600001 29650000 1.7328 RSBN1
18 22150001 22200000 1.7326 FTO
25 2900001 2950000 1.7315 CLUAP1
25 2900001 2950000 1.7315 NLRC3
3 29550001 29600000 1.7309 PTPN22
3 29550001 29600000 1.7309 RSBN1
16 80600001 80650000 1.7308 IPO9
16 80600001 80650000 1.7308 NAV1
26 13350001 13400000 1.7303 TNKS2
14 43200001 43250000 1.7298 MRPS28







14 43200001 43250000 1.7298 TPD52
3 25250001 25300000 1.7284 WDR3
3 25250001 25300000 1.7284 SPAG17
3 25250001 25300000 1.7284 GDAP2
2 104000001 104050000 1.7271 MREG
4 11950001 12000000 1.7267 SGCE
8 41100001 41150000 1.7258 RFX3
2 39050001 39100000 1.7256 GALNT5
21 45050001 45100000 1.7255 CFL2
7 38700001 38750000 1.7254 NSD1
5 5850001 5900000 1.7247 OSBPL8
2 31300001 31350000 1.7242 SLC38A11
20 14650001 14700000 1.724 CWC27
5 107050001 107100000 1.7239 IQSEC3
3 78700001 78750000 1.7239 SGIP1
22 60250001 60300000 1.7234 PLXNA1
22 60250001 60300000 1.7234 CHCHD6
29 46600001 46650000 1.7228 SNORD14
25 900001 950000 1.7224 CACNA1H
13 63400001 63450000 1.7211 RALY
27 37950001 38000000 1.7211 CSGALNACT1
3 25850001 25900000 1.7211 MAN1A2
3 28000001 28050000 1.7197 NGF
7 6900001 6950000 1.7195 TPM4
7 6900001 6950000 1.7195 OR1AB2
26 22150001 22200000 1.7191 BTRC
2 1200001 1250000 1.7179 TUBGCP5
2 41800001 41850000 1.7177 GALNT13
26 8250001 8300000 1.7162 PRKG1
6 86450001 86500000 1.7161 SLC4A4
7 38500001 38550000 1.7155 ZNF346
7 38500001 38550000 1.7155 U6
25 21600001 21650000 1.7144 PRKCB
3 23700001 23750000 1.7144 HAO2
3 23700001 23750000 1.7144 HSD3B1
16 80650001 80700000 1.7139 NAV1
10 21500001 21550000 1.7136 MYH6
10 21500001 21550000 1.7136 MYH7
10 21500001 21550000 1.7136 CMTM5
10 21500001 21550000 1.7136 IL25
10 21500001 21550000 1.7136 MIR208B
10 21500001 21550000 1.7136 MIR208A
22 49000001 49050000 1.7126 IQCF2
22 49000001 49050000 1.7126 IQCF1
22 49000001 49050000 1.7126 IQCF5
27 37800001 37850000 1.7121 INTS10
18 11400001 11450000 1.712 GSE1
19 21600001 21650000 1.712 TRARG1
19 21600001 21650000 1.712 BHLHA9
24 24100001 24150000 1.7109 CCDC178
28 28550001 28600000 1.7109 MICU1
10 70900001 70950000 1.7096 DACT1







18 14300001 14350000 1.7091 ANKRD11
9 80900001 80950000 1.7088 PEX3
9 80900001 80950000 1.7088 ADAT2
4 68500001 68550000 1.7084 HIBADH
26 21950001 22000000 1.7084 TLX1
11 97950001 98000000 1.7082 RALGPS1
23 5450001 5500000 1.708 FAM83B
8 88900001 88950000 1.708 SHC3
6 91050001 91100000 1.7077 SCARB2
20 13400001 13450000 1.7077 SREK1
14 25950001 26000000 1.7074 CA8
5 41450001 41500000 1.7067 ABCD2
6 30800001 30850000 1.7063 GRID2
5 105400001 105450000 1.7054 GALNT8
12 17800001 17850000 1.7053 SUCLA2
2 90200001 90250000 1.7053 MPP4
2 90200001 90250000 1.7053 ALS2
5 17800001 17850000 1.7047 C5H12orf50
5 17800001 17850000 1.7047 CEP290
5 17800001 17850000 1.7047 C5H12orf29
19 9350001 9400000 1.7036 RNF43
19 9350001 9400000 1.7036 HSF5
1 2900001 2950000 1.7031 SYNJ1
1 2900001 2950000 1.7031 CFAP298
8 79000001 79050000 1.7025 AGTPBP1
2 90100001 90150000 1.7012 C2CD6
2 4850001 4900000 1.7012 LIMS2
2 4850001 4900000 1.7012 MYO7B
2 4850001 4900000 1.7012 GPR17
2 18000001 18050000 1.7001 CCDC141
2 18000001 18050000 1.7001 U6
13 2500001 2550000 1.6995 LAMP5
13 2500001 2550000 1.6995 PLCB4
3 46150001 46200000 1.699 DPYD
26 10600001 10650000 1.6981 ACTA2
26 10600001 10650000 1.6981 STAMBPL1
7 19300001 19350000 1.6977 PLIN3
7 19300001 19350000 1.6977 TICAM1
2 26750001 26800000 1.6975 BBS5
2 26750001 26800000 1.6975 KLHL41
7 11700001 11750000 1.6961 RFX1
7 11700001 11750000 1.6961 DCAF15
18 25150001 25200000 1.6958 PSME3IP1
18 25150001 25200000 1.6958 CPNE2
20 600001 650000 1.6955 SLIT3
17 55550001 55600000 1.6955 CIT
9 34450001 34500000 1.694 NT5DC1
9 34450001 34500000 1.694 TSPYL4
1 56400001 56450000 1.6932 PLCXD2
1 56400001 56450000 1.6932 CD96
27 40250001 40300000 1.692 RARB
22 4400001 4450000 1.6914 RBMS3







21 49300001 49350000 1.6902 FBXO33
1 43150001 43200000 1.6894 DCBLD2
7 48500001 48550000 1.6885 SPOCK1
2 41900001 41950000 1.6882 GALNT13
7 106450001 106500000 1.688 EFNA5
3 25800001 25850000 1.6875 MAN1A2
10 7800001 7850000 1.6874 IQGAP2
4 68450001 68500000 1.6874 HIBADH
10 7800001 7850000 1.6874 F2RL2
9 86200001 86250000 1.6872 UST
8 75150001 75200000 1.6866 AQP3
8 75150001 75200000 1.6866 AQP7
2 42000001 42050000 1.6859 GALNT13
18 39150001 39200000 1.6856 PKD1L3
18 39150001 39200000 1.6856 IST1
3 10900001 10950000 1.6853 OR6K5
3 10900001 10950000 1.6853 OR6K6
3 10900001 10950000 1.6853 OR6K4
3 10900001 10950000 1.6853 OR6N1
22 37100001 37150000 1.685 PRICKLE2
20 14950001 15000000 1.6849 RGS7BP
4 8550001 8600000 1.6844 CDK14
2 36250001 36300000 1.6839 PLA2R1
24 50001 100000 1.6833 OR5W32P
6 35650001 35700000 1.683 TIGD2
24 45600001 45650000 1.6827 EPG5
1 2300001 2350000 1.6821 IFNAR2
1 2300001 2350000 1.6821 IL10RB
14 24700001 24750000 1.6815 SDCBP
3 29500001 29550000 1.6814 PTPN22
3 29500001 29550000 1.6814 BCL2L15
16 65050001 65100000 1.6811 COLGALT2
19 52500001 52550000 1.6806 CCDC40
19 52500001 52550000 1.6806 TBC1D16
9 15500001 15550000 1.6791 MYO6
20 3100001 3150000 1.6786 RANBP17
13 54250001 54300000 1.678 COL20A1
13 54250001 54300000 1.678 ARFGAP1
13 54250001 54300000 1.678 CHRNA4
1 7400001 7450000 1.678 U6
1 38200001 38250000 1.6774 PROS1
5 107100001 107150000 1.6771 IQSEC3
19 12250001 12300000 1.6771 BCAS3
5 107100001 107150000 1.6771 SLC6A12
19 12250001 12300000 1.6771 PPM1D
19 12250001 12300000 1.6771 U6
17 19400001 19450000 1.677 SLC7A11
4 49300001 49350000 1.6766 NRCAM
8 78300001 78350000 1.6762 NTRK2
24 37400001 37450000 1.6752 MYL12B
24 37400001 37450000 1.6752 MYL12A
12 21400001 21450000 1.6749 ALG11







12 21400001 21450000 1.6749 NEK5
26 13850001 13900000 1.6726 IDE
29 6150001 6200000 1.6718 NOX4
25 950001 1000000 1.6717 CACNA1H
25 950001 1000000 1.6717 TPSB2
3 57400001 57450000 1.6712 CLCA3
3 55700001 55750000 1.6712 U6
29 50450001 50500000 1.671 AP2A2
29 50450001 50500000 1.671 CHID1
8 39300001 39350000 1.6701 PLGRKT
20 18350001 18400000 1.6699 ERCC8
20 18350001 18400000 1.6699 NDUFAF2
7 83450001 83500000 1.6694 VCAN
3 43350001 43400000 1.6681 AGL
7 42150001 42200000 1.6675 OR2G6
12 13550001 13600000 1.6665 ENOX1
11 102500001 102550000 1.6661 CFAP77
19 31150001 31200000 1.6657 MYOCD
26 11400001 11450000 1.6656 KIF20B
3 116550001 116600000 1.6656 COPS8
7 13800001 13850000 1.6654 OR7E200
7 13800001 13850000 1.6654 OR7E202
14 1100001 1150000 1.6646 EEF1D
14 1100001 1150000 1.6646 PYCR3
14 1100001 1150000 1.6646 GSDMD
14 1100001 1150000 1.6646 MROH6
14 1100001 1150000 1.6646 NAPRT
14 1100001 1150000 1.6646 TIGD5
18 46550001 46600000 1.6645 TYROBP
18 46550001 46600000 1.6645 APLP1
18 46550001 46600000 1.6645 KIRREL2
18 46550001 46600000 1.6645 NFKBID
18 46550001 46600000 1.6645 NPHS1
18 46550001 46600000 1.6645 HCST
1 83450001 83500000 1.6643 KLHL24
13 63450001 63500000 1.6643 EIF2S2
13 63450001 63500000 1.6643 RALY
2 62000001 62050000 1.6629 ZRANB3
16 66950001 67000000 1.6624 HMCN1
2 17650001 17700000 1.661 SESTD1
8 106150001 106200000 1.6603 ASTN2
22 49600001 49650000 1.6585 DOCK3
26 35350001 35400000 1.6582 TRUB1
4 13600001 13650000 1.6579 SLC25A13
2 36200001 36250000 1.6579 ITGB6
18 53200001 53250000 1.6576 EML2
25 3150001 3200000 1.6576 CREBBP
10 65000001 65050000 1.6576 C10H15orf48
10 65000001 65050000 1.6576 SPATA5L1
18 53200001 53250000 1.6576 GIPR
20 3800001 3850000 1.6569 FBXW11
1 148700001 148750000 1.6568 CLDN14







4 64000001 64050000 1.6561 AVL9
4 64000001 64050000 1.6561 LSM5
3 66050001 66100000 1.656 IFI44L
2 36500001 36550000 1.6558 LY 75
6 35700001 35750000 1.6554 FAM13A
19 39950001 40000000 1.6551 NEUROD2
21 51500001 51550000 1.6548 LRFN5
19 12100001 12150000 1.6536 BCAS3
22 49500001 49550000 1.6535 DOCK3
28 35400001 35450000 1.6533 CGN1
8 75350001 75400000 1.6526 UBAP2
20 3750001 3800000 1.6526 FBXW11
8 75350001 75400000 1.6526 SNORD121A
5 43700001 43750000 1.6525 RAB3IP
25 18200001 18250000 1.6523 ACSM1
25 18200001 18250000 1.6523 ACSM2B
1 52750001 52800000 1.6521 CD47
18 11500001 11550000 1.6517 GSE1
3 120400001 120450000 1.6516 HDLBP
19 10850001 10900000 1.6505 RPS6KB1
19 10850001 10900000 1.6505 RNFT1
10 34150001 34200000 1.6491 RASGRP1
7 19100001 19150000 1.6487 KDM4B
6 44700001 44750000 1.6487 SEPSECS
18 2700001 2750000 1.647 CFDP1
18 2700001 2750000 1.647 CFDP2
21 8700001 8750000 1.6469 ARRDC4
5 67550001 67600000 1.6449 TTC41
2 30250001 30300000 1.6443 SCN1A
1 144500001 144550000 1.6442 TSPEAR
22 27250001 27300000 1.6437 CNTN3
18 43350001 43400000 1.6435 CEP89
18 43350001 43400000 1.6435 FAAP24
1 56350001 56400000 1.6433 CD96
20 14450001 14500000 1.6433 CWC27
20 31950001 32000000 1.6429 GHR
14 58100001 58150000 1.6428 OXR1
17 55700001 55750000 1.6425 CIT
6 60150001 60200000 1.6418 UCHL1
4 72100001 72150000 1.6401 ADAM22
1 60750001 60800000 1.6398 LSAMP
2 110850001 110900000 1.6398 MOGAT1
8 29100001 29150000 1.6398 TTC39B
21 51600001 51650000 1.6368 LRFN5
21 51600001 51650000 1.6368 U4
3 40300001 40350000 1.6352 COL11A1
11 99050001 99100000 1.6351 GLE1
11 99050001 99100000 1.6351 ODF2
10 69600001 69650000 1.6349 EXOC5
6 65950001 66000000 1.6346 GABRB1
6 65950001 66000000 1.6346 U6
25 18850001 18900000 1.6341 DNAH3







2 23350001 23400000 1.6332 CDCA7
4 10050001 10100000 1.6329 CDK6
18 55800001 55850000 1.6323 TEAD2
18 55800001 55850000 1.6323 SLC6A16
18 55800001 55850000 1.6323 CD37
18 55800001 55850000 1.6323 DKKL1
2 44250001 44300000 1.6319 CACNB4
16 67000001 67050000 1.6319 HMCN1
18 46600001 46650000 1.6318 LRFN3
18 46600001 46650000 1.6318 TYROBP
7 54250001 54300000 1.6316 ARHGAP26
20 3650001 3700000 1.6307 FBXW11
20 32550001 32600000 1.6307 FBXO4
8 89650001 89700000 1.6304 SPIN1
23 9250001 9300000 1.6304 DEF6
23 9250001 9300000 1.6304 ZNF76
16 45400001 45450000 1.6281 PARK7
16 45400001 45450000 1.6281 TNFRSF9
11 80800001 80850000 1.6279 GEN1
10 92750001 92800000 1.6269 SEL1L
20 15250001 15300000 1.6261 RNF180
21 45850001 45900000 1.6258 RALGAPA1
8 78900001 78950000 1.6248 AGTPBP1
23 45050001 45100000 1.6243 NEDD9
13 65450001 65500000 1.624 DLGAP4
8 77150001 77200000 1.6238 KIF27
8 77150001 77200000 1.6238 C8H9orf64
4 10550001 10600000 1.6234 HEPACAM2
16 32400001 32450000 1.6233 HNRNPU
16 32400001 32450000 1.6233 COX20
4 69750001 69800000 1.623 NFE2L3
27 8050001 8100000 1.6227 VEGFC
9 71500001 71550000 1.6225 EYA4
21 65900001 65950000 1.6225 MIR382
21 65900001 65950000 1.6225 MIR487B
21 65900001 65950000 1.6225 MIR487A
21 65900001 65950000 1.6225 MIR154
21 65900001 65950000 1.6225 MIR494
15 20900001 20950000 1.6219 U6
2 36900001 36950000 1.6211 BAZ2B
26 9350001 9400000 1.6208 ATAD1
26 9350001 9400000 1.6208 PAPSS2
7 21800001 21850000 1.6207 RAD50
10 35650001 35700000 1.6197 EIF2AK4
10 35650001 35700000 1.6197 SRP14
29 18050001 18100000 1.6192 INTS4
12 15500001 15550000 1.619 SLC25A30
7 42000001 42050000 1.6186 OR2T4
29 18000001 18050000 1.6185 INTS4
29 18000001 18050000 1.6185 KCTD14







Supplementary Table S8. A summary of genes overlapped by pi , Fst and XP-EHH methods in common regions.
Chromosome Position start site(bp) Position end site (bp) Gene


1 87250001 87275000 PEX5L
2 22797327 22850000 SP3
5 58854800 58855759 OR6C1N
7 12550001 12575856 NFIX
7 43404172 43407636 PRTN3
7 43411277 43414454 ELANE
7 43416200 43418803 CFD
7 43418785 43436614 MED16
7 43436675 43436781 U6
7 43439368 43449545 R3HDM4
7 43656058 43670433 STK11
7 43673071 43679019 CBARP
7 43683704 43685876 ATP5F1D
7 43688529 43698292 MIDN
7 43707339 43712131 CIRBP
7 43713177 43716027 FAM174C
7 43722703 43725000 EFNA2
7 43800001 43804425 PWWP3A
7 43805788 43814284 NDUFS7
7 43814700 43817778 GAMT
7 43824822 43843948 DAZAP1
7 43846494 43848179 RPS15
7 43947454 43950000 MEX3D
7 43976251 43979203 UQCR11
7 43981884 44015020 TCF3
7 44175001 44182700 KLF16
7 44190928 44199228 ABHD17A
8 39351712 39362934 INSL6
8 39381277 39400000 JAK2
8 79000001 79025000 AGTPBP1
8 79250001 79255810 NAA35
8 79263894 79275000 GOLM1
9 42650001 42675000 PDSS2


14 14950001 14975000 NSMCE2
14 23330541 23375000 PLAG1
15 40374952 40375000 MICAL2
16 43425001 43450000 UBE4B
16 43747735 43750000 CLSTN1
19 11075001 11151673 MED13
19 11169421 11175000 INTS2
19 11300001 11350000 BRIP1
20 3700001 3725000 FBXW11
21 1252109 1253718 NDN
21 45875001 45900000 RALGAPA1
22 49600001 49650000 DOCK3







Supplementary Table S9. GO and KEGG enrichment analysis of LUX candidate genes by three methods.


KEGG PATHWAY Term ID Input number Background number p -Value Corrected p -Value Input


Oxidative phosphorylation bta00190 3 140 0.001093807 0.038058112 ATP5F1D|UQCR11|NDUFS7


Parkinson disease bta05012 3 150 0.001328493 0.038058112 ATP5F1D|UQCR11|NDUFS7


Alzheimer disease bta05010 3 180 0.00221467 0.04119286 ATP5F1D|UQCR11|NDUFS7


Huntington disease bta05016 3 198 0.002887695 0.051153452 ATP5F1D|UQCR11|NDUFS7


Thermogenesis bta04714 3 239 0.004854508 0.06609911 ATP5F1D|UQCR11|NDUFS7


Adipocytokine signaling pathway bta04920 2 72 0.004947426 0.06609911 STK11|JAK2


Thyroid hormone signaling pathway bta04919 2 118 0.012553528 0.06609911 MED13|MED16


PI3K-Akt signaling pathway bta04151 3 373 0.016056141 0.067007911 STK11|JAK2|EFNA2


Signaling pathways regulating pluripotency of stem cells bta04550 2 139 0.017032924 0.067007911 JAK2|TCF3


Ubiquitin mediated proteolysis bta04120 2 140 0.017260938 0.067007911 UBE4B|FBXW11


Non-alcoholic fatty liver disease (NAFLD) bta04932 2 158 0.021584804 0.068890771 UQCR11|NDUFS7


Transcriptional misregulation in cancer bta05202 2 188 0.029670777 0.077185517 ELANE|TCF3


Terpenoid backbone biosynthesis bta00900 1 21 0.030684096 0.077649549 PDSS2


Circadian rhythm bta04710 1 31 0.044325898 0.09521648 FBXW11


Homologous recombination bta03440 1 42 0.059115563 0.112774306 BRIP1


Glycine, serine and threonine metabolism bta00260 1 43 0.060448952 0.113000051 GAMT


Hedgehog signaling pathway bta04340 1 47 0.065764095 0.116496396 FBXW11


Arginine and proline metabolism bta00330 1 48 0.06708829 0.117720961 GAMT


Fanconi anemia pathway bta03460 1 52 0.072366783 0.122365652 BRIP1


Staphylococcus aureus infection bta05150 1 75 0.102157387 0.151623811 CFD


Leishmaniasis bta05140 1 76 0.103431231 0.151623811 JAK2


EGFR tyrosine kinase inhibitor resistance bta01521 1 80 0.108508998 0.153480408 JAK2


Prolactin signaling pathway bta04917 1 83 0.1122989 0.156461389 JAK2


Peroxisome bta04146 1 84 0.113558705 0.157626262 PEX5L


Complement and coagulation cascades bta04610 1 87 0.117327661 0.161651444 CFD


Longevity regulating pathway bta04211 1 90 0.121080982 0.164282485 STK11


Cardiac muscle contraction bta04260 1 90 0.121080982 0.164282485 UQCR11


PD-L1 expression and PD-1 checkpoint pathway in cancer bta05235 1 93 0.12481873 0.167023624 JAK2


mRNA surveillance pathway bta03015 1 95 0.127301942 0.169735922 DAZAP1


Th1 and Th2 cell differentiation bta04658 1 98 0.131013876 0.17221612 JAK2


AGE-RAGE signaling pathway in diabetic complications bta04933 1 103 0.137166231 0.177790376 JAK2


Th17 cell differentiation bta04659 1 113 0.149343718 0.187322875 JAK2


Toxoplasmosis bta05145 1 113 0.149343718 0.187322875 JAK2







Cholinergic synapse bta04725 1 114 0.150552204 0.187937651 JAK2


Metabolic pathways bta01100 4 1468 0.153430999 0.189622364 ATP5F1D|UQCR11|GAMT|NDUFS7


Oocyte meiosis bta04114 1 119 0.156569554 0.192224007 FBXW11


AMPK signaling pathway bta04152 1 123 0.161353474 0.197445698 STK11


FoxO signaling pathway bta04068 1 132 0.172020706 0.207765269 STK11


Autophagy - animal bta04140 1 133 0.173197751 0.208509914 STK11


Hippo signaling pathway bta04390 1 151 0.194107527 0.229231746 FBXW11


Retrograde endocannabinoid signaling bta04723 1 152 0.195253928 0.22985589 NDUFS7


mTOR signaling pathway bta04150 1 154 0.197541961 0.231815803 STK11


Ribosome bta03010 1 160 0.204368045 0.236102213 RPS15


Wnt signaling pathway bta04310 1 161 0.205500204 0.236675158 FBXW11


Protein processing in endoplasmic reticulum bta04141 1 165 0.210013145 0.241126204 UBE4B


Cellular senescence bta04218 1 166 0.211137467 0.241671193 FBXW11


Hepatitis B bta05161 1 172 0.217850687 0.246323573 JAK2


Necroptosis bta04217 1 177 0.223402432 0.251557334 JAK2


Influenza A bta05164 1 178 0.224508159 0.251557334 JAK2


Tight junction bta04530 1 178 0.224508159 0.251557334 STK11


Axon guidance bta04360 1 180 0.226715006 0.253267214 EFNA2


Systemic lupus erythematosus bta05322 1 182 0.228915725 0.254960029 ELANE


Chemokine signaling pathway bta04062 1 189 0.236570231 0.262340208 JAK2


Tuberculosis bta05152 1 198 0.24630288 0.269484327 JAK2


Jak-STAT signaling pathway bta04630 1 202 0.250589546 0.272571085 JAK2


Kaposi sarcoma-associated herpesvirus infection bta05167 1 206 0.254852422 0.276399712 JAK2


Rap1 signaling pathway bta04015 1 216 0.26540638 0.284527877 EFNA2


Human T-cell leukemia virus 1 infection bta05166 1 234 0.284037193 0.30189096 TCF3


Human immunodeficiency virus 1 infection bta05170 1 234 0.284037193 0.30189096 FBXW11


Ras signaling pathway bta04014 1 242 0.292168822 0.308769323 EFNA2


MAPK signaling pathway bta04010 1 292 0.340987729 0.355314945 EFNA2


Herpes simplex virus 1 infection bta05168 1 405 0.439530742 0.452923646 JAK2


Pathways in cancer bta05200 1 539 0.537857413 0.543703689 JAK2


--------------------


Gene Ontology Term ID Input number Background number p -Value Corrected p -Value Input


nucleus GO:0005634 13 2955 0.000148246 0.032311927 MIDN|UBE4B|GAMT|KLF16|TCF3|R3HDM4|MICAL2|


NSMCE2|BRIP1|MEX3D|NFIX|PLAG1|RALGAPA1







thyroid hormone receptor binding GO:0046966 2 14 0.000231509 0.032311927 MED13|MED16


positive regulation of mRNA splicing, via spliceosome GO:0048026 2 16 0.000294645 0.032311927 CIRBP|DAZAP1


aerobic respiration GO:0009060 2 20 0.000443263 0.032311927 ATP5F1D|NDUFS7


poly(U) RNA binding GO:0008266 2 21 0.000485044 0.032311927 CIRBP|DAZAP1


cytosol GO:0005829 11 2482 0.00052116 0.032311927 MIDN|DAZAP1|FBXW11|NDN|DOCK3|STK11|


AGTPBP1|PDSS2|PEX5L|PLAG1|PRTN3


transcription initiation from RNA polymerase II promoter GO:0006367 2 27 0.000774198 0.038058112 MED13|MED16


response to UV GO:0009411 2 30 0.00094328 0.038058112 UBE4B|ELANE


RNA polymerase II cis-regulatory region sequence-specific DNA binding GO:0000978 5 581 0.001366401 0.038058112 SP3|PLAG1|KLF16|TCF3|NDN


positive regulation of transcription by RNA polymerase II GO:0045944 6 872 0.001383605 0.038058112 KLF16|TCF3|NDN|MED13|NFIX|PLAG1


serine-type endopeptidase activity GO:0004252 3 154 0.001430552 0.038058112 ELANE|CFD|PRTN3


axon cytoplasm GO:1904115 2 39 0.001546942 0.038058112 FBXW11|AGTPBP1


mediator complex GO:0016592 2 40 0.001622836 0.038058112 MED13|MED16


transcription repressor complex GO:0017053 2 41 0.001700477 0.038058112 ELANE|SP3


proteolysis GO:0006508 4 368 0.001861104 0.038058112 ELANE|AGTPBP1|CFD|PRTN3


negative regulation of transcription by RNA polymerase II GO:0000122 5 625 0.001877366 0.038058112 ELANE|SP3|KLF16|TCF3|NFIX


phagocytosis GO:0006909 2 44 0.001943828 0.038058112 ELANE|PRTN3


DNA-binding transcription repressor activity, RNA polymerase II-specific GO:0001227 3 218 0.003769241 0.063734443 SP3|KLF16|TCF3


transcription, DNA-templated GO:0006351 2 70 0.004690191 0.06609911 PLAG1|TCF3


negative regulation of cell growth GO:0030308 2 83 0.006475343 0.06609911 CIRBP|STK11


protein dephosphorylation GO:0006470 2 94 0.008190368 0.06609911 STK11|FBXW11


granzyme-mediated apoptotic signaling pathway GO:0008626 1 5 0.008461119 0.06609911 UBE4B


respirasome GO:0070469 1 5 0.008461119 0.06609911 UQCR11


vesicle-mediated transport in synapse GO:0099003 1 5 0.008461119 0.06609911 CLSTN1


positive regulation of maintenance of mitotic sister chromatid cohesion GO:0034184 1 5 0.008461119 0.06609911 NSMCE2


mitochondrial proton-transporting ATP synthase complex assembly GO:0033615 1 5 0.008461119 0.06609911 ATP5F1D


cell-cell junction maintenance GO:0045217 1 5 0.008461119 0.06609911 PRTN3


small GTPase binding GO:0031267 1 5 0.008461119 0.06609911 PEX5L


microtubule organizing center organization GO:0031023 1 5 0.008461119 0.06609911 FBXW11


megakaryocyte differentiation GO:0030219 1 5 0.008461119 0.06609911 SP3


N-terminal protein amino acid acetylation GO:0006474 1 5 0.008461119 0.06609911 NAA35


Golgi localization GO:0051645 1 5 0.008461119 0.06609911 STK11


N-terminal peptidyl-methionine acetylation GO:0017196 1 5 0.008461119 0.06609911 NAA35


anoikis GO:0043276 1 6 0.009864498 0.06609911 STK11


negative regulation of epithelial cell proliferation GO:0060770 1 6 0.009864498 0.06609911 STK11







dendrite extension GO:0097484 1 6 0.009864498 0.06609911 STK11


embryonic process involved in female pregnancy GO:0060136 1 6 0.009864498 0.06609911 SP3


prostate gland growth GO:0060736 1 6 0.009864498 0.06609911 PLAG1


NADH dehydrogenase activity GO:0003954 1 6 0.009864498 0.06609911 NDUFS7


gland morphogenesis GO:0022612 1 6 0.009864498 0.06609911 PLAG1


Smc5-Smc6 complex GO:0030915 1 6 0.009864498 0.06609911 NSMCE2


positive regulation of glial cell proliferation GO:0060252 1 6 0.009864498 0.06609911 PLAG1


macromolecule depalmitoylation GO:0098734 1 6 0.009864498 0.06609911 ABHD17A


glial cell migration GO:0008347 1 6 0.009864498 0.06609911 NDN


positive regulation of circadian rhythm GO:0042753 1 7 0.01126594 0.06609911 FBXW11


protein depalmitoylation GO:0002084 1 7 0.01126594 0.06609911 ABHD17A


S-adenosylmethionine-dependent methyltransferase activity GO:0008757 1 7 0.01126594 0.06609911 GAMT


poly(G) binding GO:0034046 1 7 0.01126594 0.06609911 DAZAP1


tyrosine phosphorylation of STAT protein GO:0007260 1 7 0.01126594 0.06609911 JAK2


SUMO ligase activity GO:0061665 1 7 0.01126594 0.06609911 NSMCE2


cellular response to UV-B GO:0071493 1 8 0.012665446 0.06609911 STK11


cellular response to cold GO:0070417 1 8 0.012665446 0.06609911 CIRBP


complement activation, alternative pathway GO:0006957 1 8 0.012665446 0.06609911 CFD


vasculature development GO:0001944 1 8 0.012665446 0.06609911 STK11


retrograde axonal transport GO:0008090 1 8 0.012665446 0.06609911 FBXW11


leukocyte migration GO:0050900 1 8 0.012665446 0.06609911 ELANE


positive regulation of immune response GO:0050778 1 8 0.012665446 0.06609911 ELANE


ubiquitin-ubiquitin ligase activity GO:0034450 1 8 0.012665446 0.06609911 UBE4B


proton transmembrane transporter activity GO:0015078 1 8 0.012665446 0.06609911 ATP5F1D


positive regulation of mitotic metaphase/anaphase transition GO:0045842 1 8 0.012665446 0.06609911 NSMCE2


isoprenoid biosynthetic process GO:0008299 1 8 0.012665446 0.06609911 PDSS2


protein polyubiquitination GO:0000209 2 119 0.012753176 0.06609911 UBE4B|FBXW11


positive regulation of ubiquitin-dependent protein catabolic process GO:2000060 1 9 0.014063019 0.06609911 AGTPBP1


central nervous system neuron development GO:0021954 1 9 0.014063019 0.06609911 AGTPBP1


granulocyte differentiation GO:0030851 1 9 0.014063019 0.06609911 SP3


positive regulation of synaptic transmission GO:0050806 1 9 0.014063019 0.06609911 CLSTN1


telomere maintenance via recombination GO:0000722 1 9 0.014063019 0.06609911 NSMCE2


translation repressor activity GO:0030371 1 9 0.014063019 0.06609911 CIRBP


actin filament depolymerization GO:0030042 1 10 0.015458663 0.06609911 MICAL2


regulation of protein kinase B signaling GO:0051896 1 10 0.015458663 0.06609911 STK11







maternal placenta development GO:0001893 1 10 0.015458663 0.06609911 DAZAP1


positive regulation of proteolysis GO:0045862 1 10 0.015458663 0.06609911 FBXW11


quinone binding GO:0048038 1 10 0.015458663 0.06609911 NDUFS7


palmitoyl-(protein) hydrolase activity GO:0008474 1 10 0.015458663 0.06609911 ABHD17A


mitochondrial ATP synthesis coupled proton transport GO:0042776 1 10 0.015458663 0.06609911 ATP5F1D


vesicle transport along microtubule GO:0047496 1 10 0.015458663 0.06609911 FBXW11


dopamine receptor signaling pathway GO:0007212 1 10 0.015458663 0.06609911 KLF16


microtubule associated complex GO:0005875 1 10 0.015458663 0.06609911 FBXW11


protein palmitoylation GO:0018345 1 10 0.015458663 0.06609911 ABHD17A


neurotrophin TRK receptor signaling pathway GO:0048011 1 10 0.015458663 0.06609911 NDN


centrosome GO:0005813 3 375 0.016282836 0.067007911 FBXW11|PLAG1|NDN


positive thymic T cell selection GO:0045059 1 11 0.016852379 0.067007911 STK11


RNA stem-loop binding GO:0035613 1 11 0.016852379 0.067007911 DAZAP1


negative regulation of phagocytosis GO:0050765 1 11 0.016852379 0.067007911 PRTN3


mitogen-activated protein kinase kinase kinase binding GO:0031435 1 12 0.01824417 0.067007911 TCF3


monocyte differentiation GO:0030224 1 12 0.01824417 0.067007911 SP3


nucleus organization GO:0006997 1 12 0.01824417 0.067007911 GOLM1


negative regulation of TORC1 signaling GO:1904262 1 12 0.01824417 0.067007911 STK11


oxidoreductase activity, GO:0016709 1 12 0.01824417 0.067007911 MICAL2


cerebellar Purkinje cell differentiation GO:0021702 1 12 0.01824417 0.067007911 AGTPBP1


enzyme binding GO:0019899 2 147 0.018893401 0.067007911 UBE4B|PRTN3


natural killer cell differentiation GO:0001779 1 13 0.019634039 0.067007911 SP3


embryonic placenta development GO:0001892 1 13 0.019634039 0.067007911 SP3


seminiferous tubule development GO:0072520 1 13 0.019634039 0.067007911 BRIP1


respiratory system process GO:0003016 1 13 0.019634039 0.067007911 NDN


ubiquinone biosynthetic process GO:0006744 1 13 0.019634039 0.067007911 PDSS2


neuromuscular process GO:0050905 1 13 0.019634039 0.067007911 AGTPBP1


ventricular trabecula myocardium morphogenesis GO:0003222 1 13 0.019634039 0.067007911 UBE4B


definitive hemopoiesis GO:0060216 1 13 0.019634039 0.067007911 SP3


ribosomal small subunit assembly GO:0000028 1 14 0.021021988 0.06800156 RPS15


bone remodeling GO:0046849 1 14 0.021021988 0.06800156 EFNA2


trophectodermal cell differentiation GO:0001829 1 14 0.021021988 0.06800156 SP3


axonal fasciculation GO:0007413 1 14 0.021021988 0.06800156 NDN


nuclear migration GO:0007097 1 14 0.021021988 0.06800156 FBXW11


stress granule assembly GO:0034063 1 14 0.021021988 0.06800156 CIRBP







embryonic camera-type eye morphogenesis GO:0048596 1 15 0.02240802 0.068890771 SP3


dynein complex binding GO:0070840 1 15 0.02240802 0.068890771 FBXW11


regulation of dendrite morphogenesis GO:0048814 1 15 0.02240802 0.068890771 STK11


intrinsic apoptotic signaling pathway by p53 class mediator GO:0072332 1 15 0.02240802 0.068890771 STK11


tissue homeostasis GO:0001894 1 15 0.02240802 0.068890771 STK11


transcription coactivator activity GO:0003713 2 163 0.022857934 0.069697963 MED13|TCF3


olfactory bulb development GO:0021772 1 16 0.023792137 0.070243452 AGTPBP1


microtubule plus-end binding GO:0051010 1 16 0.023792137 0.070243452 FBXW11


regulation of postsynapse organization GO:0099175 1 16 0.023792137 0.070243452 ABHD17A


protein localization to membrane GO:0072657 1 16 0.023792137 0.070243452 ABHD17A


plasma membrane raft GO:0044853 1 17 0.025174342 0.073162932 PRTN3


cellular senescence GO:0090398 1 17 0.025174342 0.073162932 NSMCE2


regulation of small GTPase mediated signal transduction GO:0051056 1 18 0.026554638 0.075407065 RALGAPA1


membrane protein ectodomain proteolysis GO:0006509 1 18 0.026554638 0.075407065 PRTN3


negative regulation of NIK/NF-kappaB signaling GO:1901223 1 18 0.026554638 0.075407065 FBXW11


mitochondrial proton-transporting ATP synthase complex GO:0005753 1 19 0.027933028 0.076405046 ATP5F1D


regulation of multicellular organism growth GO:0040014 1 19 0.027933028 0.076405046 GAMT


protein sumoylation GO:0016925 1 19 0.027933028 0.076405046 NSMCE2


metallocarboxypeptidase activity GO:0004181 1 19 0.027933028 0.076405046 AGTPBP1


bHLH transcription factor binding GO:0043425 1 19 0.027933028 0.076405046 TCF3


postsynaptic density membrane GO:0098839 1 20 0.029309513 0.076782667 ABHD17A


brain morphogenesis GO:0048854 1 20 0.029309513 0.076782667 FBXW11


triglyceride homeostasis GO:0070328 1 20 0.029309513 0.076782667 MED13


positive regulation of protein localization to nucleus GO:1900182 1 20 0.029309513 0.076782667 STK11


positive regulation of smooth muscle cell proliferation GO:0048661 1 20 0.029309513 0.076782667 ELANE


axon extension GO:0048675 1 20 0.029309513 0.076782667 NDN


establishment of cell polarity GO:0030010 1 21 0.030684096 0.077649549 STK11


mRNA 3'-UTR AU-rich region binding GO:0035925 1 21 0.030684096 0.077649549 MEX3D


protein kinase activator activity GO:0030295 1 21 0.030684096 0.077649549 STK11


ephrin receptor binding GO:0046875 1 22 0.03205678 0.080034377 EFNA2


positive regulation of axonogenesis GO:0050772 1 22 0.03205678 0.080034377 STK11


spermatogenesis GO:0007283 2 198 0.032596023 0.080838136 DAZAP1|GAMT


NADH dehydrogenase (ubiquinone) activity GO:0008137 1 23 0.033427568 0.08127487 NDUFS7


gamma-tubulin binding GO:0043015 1 23 0.033427568 0.08127487 NDN


regulation of lipid metabolic process GO:0019216 1 23 0.033427568 0.08127487 GOLM1







germ cell development GO:0007281 1 24 0.034796461 0.083511507 FBXW11


positive regulation of transforming growth factor beta receptor GO:0030511 1 24 0.034796461 0.083511507 STK11


osteoclast differentiation GO:0030316 1 25 0.036163463 0.086235951 EFNA2


DNA binding GO:0003677 3 517 0.037040595 0.087764977 BRIP1|NFIX|PLAG1


peroxisomal membrane GO:0005778 1 26 0.037528577 0.087802708 PEX5L


protein monoubiquitination GO:0006513 1 26 0.037528577 0.087802708 UBE4B


establishment of mitotic spindle orientation GO:0000132 1 27 0.038891803 0.089861807 FBXW11


nucleotide-excision repair GO:0006289 1 27 0.038891803 0.089861807 BRIP1


positive regulation of GTPase activity GO:0043547 2 222 0.040054608 0.091866077 RALGAPA1|PRTN3


embryonic skeletal system development GO:0048706 1 28 0.040253147 0.091866077 SP3


T cell differentiation GO:0030217 1 29 0.041612608 0.093817517 SP3


cytokine binding GO:0019955 1 29 0.041612608 0.093817517 ELANE


negative regulation of cell population proliferation GO:0008285 2 228 0.042011745 0.094146802 AGTPBP1|NDN


methylation GO:0032259 1 30 0.042970191 0.094585273 GAMT


regulation of cell growth GO:0001558 1 30 0.042970191 0.094585273 CLSTN1


kinesin binding GO:0019894 1 30 0.042970191 0.094585273 CLSTN1


response to ionizing radiation GO:0010212 1 31 0.044325898 0.09521648 STK11


chromosome, telomeric region GO:0000781 1 31 0.044325898 0.09521648 NSMCE2


adult walking behavior GO:0007628 1 31 0.044325898 0.09521648 AGTPBP1


regulation of transcription by RNA polymerase II GO:0006357 3 557 0.044536741 0.09521648 BRIP1|MED13|KLF16


polysome GO:0005844 1 32 0.045679731 0.097102057 NAA35


nucleoplasm GO:0005654 6 1867 0.046697801 0.098290954 DAZAP1|TCF3|NDN|CIRBP|STK11|BRIP1


sensory perception of pain GO:0019233 1 33 0.047031693 0.098290954 NDN


ephrin receptor signaling pathway GO:0048013 1 33 0.047031693 0.098290954 EFNA2


DNA helicase activity GO:0003678 1 34 0.048381787 0.099989026 BRIP1


negative regulation of cold-induced thermogenesis GO:0120163 1 34 0.048381787 0.099989026 STK11


protein heterodimerization activity GO:0046982 2 250 0.049486666 0.10109052 PDSS2|TCF3


retina development in camera-type eye GO:0060041 1 35 0.049730014 0.10109052 AGTPBP1


erythrocyte differentiation GO:0030218 1 35 0.049730014 0.10109052 JAK2


liver development GO:0001889 1 36 0.051076377 0.103263111 SP3


DNA-binding transcription factor activity GO:0003700 2 258 0.052316573 0.103726422 PLAG1|TCF3


FAD binding GO:0071949 1 37 0.05242088 0.103726422 MICAL2


tubulin binding GO:0015631 1 37 0.05242088 0.103726422 AGTPBP1


4 iron, 4 sulfur cluster binding GO:0051539 1 37 0.05242088 0.103726422 NDUFS7


positive regulation of autophagy GO:0010508 1 38 0.053763524 0.105820269 STK11







amyloid-beta binding GO:0001540 1 39 0.055104312 0.106956837 CLSTN1


SCF-dependent proteasomal ubiquitin-dependent protein catabolic processGO:0031146 1 39 0.055104312 0.106956837 FBXW11


positive regulation of transcription, DNA-templated GO:0045893 2 266 0.055203529 0.106956837 FBXW11|MED16


catalytic activity GO:0003824 1 41 0.057780329 0.111369339 MED16


protein destabilization GO:0031648 1 42 0.059115563 0.112774306 FBXW11


RNA polymerase II transcription regulator complex GO:0090575 1 43 0.060448952 0.113000051 TCF3


repressing transcription factor binding GO:0070491 1 43 0.060448952 0.113000051 TCF3


cytosolic small ribosomal subunit GO:0022627 1 43 0.060448952 0.113000051 RPS15


E-box binding GO:0070888 1 44 0.061780497 0.113213521 TCF3


heart looping GO:0001947 1 44 0.061780497 0.113213521 MICAL2


activation of protein kinase activity GO:0032147 1 44 0.061780497 0.113213521 STK11


mitochondrial respiratory chain complex I GO:0005747 1 44 0.061780497 0.113213521 NDUFS7


nuclear chromatin GO:0000790 2 285 0.062279544 0.11356858 KLF16|TCF3


mitochondrial respiratory chain complex I assembly GO:0032981 1 45 0.063110201 0.113965993 NDUFS7


ossification GO:0001503 1 45 0.063110201 0.113965993 SP3


spliceosomal complex GO:0005681 1 46 0.064438066 0.115801741 CIRBP


DNA replication GO:0006260 1 47 0.065764095 0.116496396 NFIX


electron transport chain GO:0022900 1 47 0.065764095 0.116496396 UQCR11


positive regulation of synapse assembly GO:0051965 1 48 0.06708829 0.117720961 CLSTN1


negative regulation of DNA-binding transcription factor activity GO:0043433 1 49 0.068410654 0.118919454 MED13


cytoplasmic microtubule GO:0005881 1 49 0.068410654 0.118919454 FBXW11


mitochondrion organization GO:0007005 1 51 0.071049898 0.122363714 AGTPBP1


mRNA 3'-UTR binding GO:0003730 1 51 0.071049898 0.122363714 DAZAP1


axonogenesis GO:0007409 1 52 0.072366783 0.122365652 STK11


DNA duplex unwinding GO:0032508 1 52 0.072366783 0.122365652 BRIP1


negative regulation of translation GO:0017148 1 52 0.072366783 0.122365652 CIRBP


SCF ubiquitin ligase complex GO:0019005 1 53 0.073681847 0.123991886 FBXW11


cell cycle arrest GO:0007050 1 54 0.074995092 0.123991886 STK11


cytoplasmic stress granule GO:0010494 1 54 0.074995092 0.123991886 CIRBP


lung development GO:0030324 1 54 0.074995092 0.123991886 SP3


p53 binding GO:0002039 1 54 0.074995092 0.123991886 STK11


positive regulation of neuron differentiation GO:0045666 1 55 0.076306521 0.125048572 TCF3


canonical Wnt signaling pathway GO:0060070 1 55 0.076306521 0.125048572 STK11


cell surface GO:0009986 2 325 0.078108806 0.12709829 ELANE|CLSTN1


B cell differentiation GO:0030183 1 57 0.078923938 0.12709829 SP3







secretory granule GO:0030141 1 57 0.078923938 0.12709829 ELANE


ubiquitin-dependent ERAD pathway GO:0030433 1 57 0.078923938 0.12709829 UBE4B


protein autoubiquitination GO:0051865 1 58 0.080229932 0.12754502 UBE4B


double-strand break repair via homologous recombination GO:0000724 1 58 0.080229932 0.12754502 NSMCE2


growth cone GO:0030426 1 58 0.080229932 0.12754502 CBARP


animal organ morphogenesis GO:0009887 1 59 0.081534119 0.128519883 GAMT


central nervous system development GO:0007417 1 59 0.081534119 0.128519883 NDN


T cell receptor signaling pathway GO:0050852 1 61 0.084137083 0.131508383 STK11


cytoskeleton organization GO:0007010 1 61 0.084137083 0.131508383 MICAL2


response to lipopolysaccharide GO:0032496 1 62 0.085435865 0.132979673 ELANE


post-embryonic development GO:0009791 1 63 0.08673285 0.133658902 NDN


kinetochore GO:0000776 1 64 0.088028041 0.133658902 FBXW11


PML body GO:0016605 1 64 0.088028041 0.133658902 NSMCE2


positive regulation of DNA-binding transcription factor activity GO:0051091 1 64 0.088028041 0.133658902 TCF3


ubiquitin ligase complex GO:0000151 1 64 0.088028041 0.133658902 UBE4B


spermatid development GO:0007286 1 64 0.088028041 0.133658902 BRIP1


cholesterol homeostasis GO:0042632 1 65 0.089321439 0.135071444 MED13


regulation of transcription, DNA-templated GO:0006355 2 360 0.092882195 0.139786358 PLAG1|RALGAPA1


cell projection GO:0042995 1 68 0.093190905 0.139786358 NDN


protease binding GO:0002020 1 69 0.094477159 0.141146599 ELANE


small GTPase mediated signal transduction GO:0007264 1 76 0.103431231 0.151623811 DOCK3


DNA-binding transcription activator activity, RNA polymerase II-specific GO:0001228 2 385 0.103896804 0.151623811 PLAG1|NDN


regulation of apoptotic process GO:0042981 1 77 0.104703312 0.151623811 JAK2


Notch signaling pathway GO:0007219 1 77 0.104703312 0.151623811 CFD


guanyl-nucleotide exchange factor activity GO:0005085 1 77 0.104703312 0.151623811 DOCK3


DNA-binding transcription factor activity GO:0000981 2 389 0.105691842 0.151623811 NFIX|KLF16


ATP binding GO:0005524 4 1275 0.105747359 0.151623811 UBE4B|STK11|JAK2|BRIP1


endosome membrane GO:0010008 1 78 0.105973631 0.151623811 ABHD17A


dendritic spine GO:0043197 1 78 0.105973631 0.151623811 ABHD17A


response to bacterium GO:0009617 1 79 0.107242193 0.152850942 CFD


multicellular organism growth GO:0035264 1 80 0.108508998 0.153480408 PLAG1


neuron projection development GO:0031175 1 82 0.11103735 0.155871298 UBE4B


hormone activity GO:0005179 1 82 0.11103735 0.155871298 INSL6


transcription coregulator activity GO:0003712 1 83 0.1122989 0.156461389 MED13


postsynaptic membrane GO:0045211 1 85 0.114816765 0.158780061 CLSTN1







neuron migration GO:0001764 1 88 0.118580502 0.162774711 NDN


proton transmembrane transport GO:1902600 1 90 0.121080982 0.164282485 ATP5F1D


glucose homeostasis GO:0042593 1 91 0.122328625 0.164282485 STK11


nuclear envelope GO:0005635 1 91 0.122328625 0.164282485 FBXW11


cell population proliferation GO:0008283 1 91 0.122328625 0.164282485 DAZAP1


transcription regulatory region sequence-specific DNA binding GO:0000976 1 97 0.129778279 0.17221612 KLF16


negative regulation of canonical Wnt signaling pathway GO:0090090 1 98 0.131013876 0.17221612 STK11


homophilic cell adhesion via plasma membrane adhesion molecules GO:0007156 1 98 0.131013876 0.17221612 CLSTN1


negative regulation of gene expression GO:0010629 1 99 0.132247761 0.17261813 PLAG1


ribonucleoprotein complex GO:1990904 1 99 0.132247761 0.17261813 DAZAP1


extracellular region GO:0005576 2 454 0.135964744 0.176849247 INSL6|CLSTN1


cytokine-mediated signaling pathway GO:0019221 1 104 0.138391593 0.178137275 JAK2


heparin binding GO:0008201 1 104 0.138391593 0.178137275 ELANE


ubiquitin-protein transferase activity GO:0004842 1 105 0.139615256 0.179092674 NSMCE2


oxidoreductase activity GO:0016491 1 109 0.144492978 0.184712673 MICAL2


cell cycle GO:0007049 1 111 0.146921712 0.187174236 NSMCE2


heart development GO:0007507 1 113 0.149343718 0.187322875 MICAL2


protein autophosphorylation GO:0046777 1 113 0.149343718 0.187322875 STK11


membrane GO:0016020 2 482 0.149556167 0.187322875 STK11|JAK2


axon guidance GO:0007411 1 115 0.151759015 0.188659295 EFNA2


extracellular space GO:0005615 3 952 0.152144593 0.188659295 ELANE|CFD|PRTN3


histone binding GO:0042393 1 119 0.156569554 0.192224007 JAK2


postsynaptic density GO:0014069 1 124 0.162545311 0.198251986 CLSTN1


protein dimerization activity GO:0046983 1 127 0.166110917 0.201938762 FBXW11


translation GO:0006412 1 128 0.167296158 0.202717168 RPS15


nucleolus GO:0005730 2 551 0.184113862 0.220936634 MIDN|AGTPBP1


cellular response to DNA damage stimulus GO:0006974 1 143 0.184878775 0.221141171 STK11


cell division GO:0051301 1 144 0.186037983 0.221814518 NSMCE2


nuclear membrane GO:0031965 1 147 0.189505966 0.225227538 BRIP1


transcription corepressor activity GO:0003714 1 148 0.190658753 0.225875975 ELANE


receptor complex GO:0043235 1 155 0.198683596 0.232294989 PEX5L


structural constituent of ribosome GO:0003735 1 156 0.199823646 0.232294989 RPS15


neuronal cell body GO:0043025 1 156 0.199823646 0.232294989 FBXW11


actin binding GO:0003779 1 158 0.202099002 0.234208189 MICAL2


transcription regulator complex GO:0005667 1 168 0.213381429 0.243490465 TCF3







signaling receptor binding GO:0005102 1 171 0.2167357 0.24606898 PRTN3


cytoplasm GO:0005737 6 2867 0.216964046 0.24606898 UBE4B|GAMT|TCF3|INTS2|BRIP1|RALGAPA1


cytoskeleton GO:0005856 1 190 0.237657662 0.262340208 JAK2


magnesium ion binding GO:0000287 1 190 0.237657662 0.262340208 STK11


GTPase activator activity GO:0005096 1 194 0.241992295 0.266334715 RALGAPA1


zinc ion binding GO:0008270 2 664 0.242788664 0.266422958 AGTPBP1|NSMCE2


neuron projection GO:0043005 1 202 0.250589546 0.272571085 FBXW11


ubiquitin protein ligase activity GO:0061630 1 211 0.260147761 0.281322579 FBXW11


protein serine/threonine kinase activity GO:0004674 1 214 0.263307323 0.283913983 STK11


glutamatergic synapse GO:0098978 1 215 0.264357582 0.284222603 CLSTN1


mitochondrial inner membrane GO:0005743 1 231 0.280964396 0.300341251 UQCR11


nucleic acid binding GO:0003676 1 235 0.285058609 0.302113398 R3HDM4


mitochondrion GO:0005739 2 774 0.300759602 0.316947796 STK11|AGTPBP1


negative regulation of apoptotic process GO:0043066 1 256 0.306182887 0.321751509 NAA35


negative regulation of transcription, DNA-templated GO:0045892 1 265 0.315048595 0.33013543 FBXW11


intracellular signal transduction GO:0035556 1 267 0.317003691 0.331251048 JAK2


nuclear speck GO:0016607 1 299 0.347554688 0.361146212 PLAG1


protein ubiquitination GO:0016567 1 311 0.3586641 0.371651936 NSMCE2


chromatin binding GO:0003682 1 349 0.392640072 0.405728074 SP3


perinuclear region of cytoplasm GO:0048471 1 411 0.444340098 0.456614686 MEX3D


RNA binding GO:0003723 1 422 0.453052896 0.464285612 RPS15


signal transduction GO:0007165 1 432 0.460857863 0.470986607 INSL6


metal ion binding GO:0046872 2 1164 0.495425606 0.504926919 MICAL2|NDUFS7


protein homodimerization activity GO:0042803 1 514 0.520889439 0.529384329 TCF3


oxidation-reduction process GO:0055114 1 516 0.522268949 0.529384329 MICAL2


calcium ion binding GO:0005509 1 560 0.551656221 0.556141231 CLSTN1


Golgi apparatus GO:0005794 1 639 0.600056267 0.603299814 GOLM1


plasma membrane GO:0005886 2 2339 0.854646139 0.856949767 ABHD17A|EFNA2


integral component of membrane GO:0016021 3 3697 0.909415243 0.909415243 UQCR11|CBARP|CLSTN1







Supplementary Table  S10.  QTLs Overlapped with Candidate Selected Regions.
Chromosome QTL traits QTL start site(bp) QTL end site (bp) QTL information


1 Meat_and_Carcass_QTL 24549201 94402650 QTL_ID=12199
1 Reproduction_QTL 50246903 102544700 QTL_ID=3439
1 Milk_QTL 60296283 144690571 QTL_ID=21533
1 Health_QTL 67679502 112799170 QTL_ID=9947
1 Exterior_QTL 78446695 102247320 QTL_ID=7124
1 Reproduction_QTL 78446695 125412168 QTL_ID=5658
1 Health_QTL 78449771 101673070 QTL_ID=1736
1 Meat_and_Carcass_QTL 79656722 89336942 QTL_ID=10643
1 Milk_QTL 79656722 125412168 QTL_ID=2508
1 Production_QTL 85829913 93623311 QTL_ID=5266
2 Milk_Association 0 136230987 QTL_ID=9943
2 Exterior_Association 0 136230987 QTL_ID=9944
2 Milk_QTL 4078468 40208237 QTL_ID=1675
2 Meat_and_Carcass_QTL 6872895 104870360 QTL_ID=12152
2 Meat_and_Carcass_QTL 12597135 24443308 QTL_ID=1312
2 Production_QTL 12597135 32502936 QTL_ID=1549
2 Exterior_QTL 12597135 32502936 QTL_ID=1550
2 Milk_QTL 12597135 32502936 QTL_ID=2651
2 Production_QTL 12599250 27468313 QTL_ID=2613
2 Production_QTL 12599250 27468313 QTL_ID=2615
2 Production_QTL 16394257 26548119 QTL_ID=5379
2 Meat_and_Carcass_QTL 19175992 27468313 QTL_ID=4857
2 Production_QTL 20854552 27468313 QTL_ID=1304
2 Meat_and_Carcass_QTL 21725034 24443308 QTL_ID=10657
2 Meat_and_Carcass_QTL 22211574 63461640 QTL_ID=1322
5 Milk_QTL 4693754 92900908 QTL_ID=10437
5 Milk_QTL 6110736 90863996 QTL_ID=10435
5 Milk_QTL 7439157 93609399 QTL_ID=10436
5 Health_QTL 11185304 103882522 QTL_ID=9915
5 Milk_QTL 17889402 109284767 QTL_ID=21534
5 Production_QTL 26568420 66421050 QTL_ID=37668
5 Exterior_QTL 28561051 61718439 QTL_ID=10278
5 Milk_QTL 28561051 61718439 QTL_ID=10279
5 Milk_QTL 30199437 95911996 QTL_ID=10438
5 Milk_QTL 31882104 117786662 QTL_ID=9993
5 Meat_and_Carcass_QTL 36310174 66421050 QTL_ID=1362
5 Production_QTL 37195788 60221752 QTL_ID=4901
5 Production_QTL 40301636 63551660 QTL_ID=1301
5 Production_QTL 40301636 63551660 QTL_ID=1305
5 Reproduction_QTL 41623858 72620348 QTL_ID=1376
5 Health_QTL 46131633 70973105 QTL_ID=2659
5 Meat_and_Carcass_QTL 46406173 80449175 QTL_ID=1365
5 Milk_QTL 46406173 80449175 QTL_ID=4495
5 Meat_and_Carcass_QTL 46937542 62878594 QTL_ID=4904
5 Milk_QTL 47578726 62648334 QTL_ID=2429
5 Production_QTL 47823156 113358592 QTL_ID=3422
5 Health_QTL 49594384 63551660 QTL_ID=4973
5 Health_QTL 49860068 77491225 QTL_ID=5117
5 Meat_and_Carcass_QTL 54908068 70849120 QTL_ID=4903
5 Meat_and_Carcass_QTL 54908068 79705260 QTL_ID=1363







5 Meat_and_Carcass_QTL 56679296 61992980 QTL_ID=1364
5 Milk_QTL 57564910 66421050 QTL_ID=9997
5 Production_QTL 57715464 58919899 QTL_ID=1295
5 Reproduction_QTL 57715464 65712558 QTL_ID=10732
5 Meat_and_Carcass_QTL 57715464 65712558 QTL_ID=10731
5 Production_Association 58627646 63551660 QTL_ID=3406
5 Meat_and_Carcass_QTL 58627646 63551660 QTL_ID=3543
5 Reproduction_QTL 58627646 65712558 QTL_ID=1758
5 Reproduction_QTL 58627646 65712558 QTL_ID=1761
7 Milk_QTL 0 93365497 QTL_ID=21539
7 Reproduction_QTL 0 13682170 QTL_ID=2699
7 Reproduction_QTL 0 13682170 QTL_ID=2700
7 Milk_QTL 0 13682170 QTL_ID=3533
7 Milk_QTL 0 13682170 QTL_ID=3535
7 Reproduction_QTL 0 13682170 QTL_ID=10782
7 Reproduction_QTL 4002545 27119287 QTL_ID=5386
7 Health_QTL 4574337 94754136 QTL_ID=9916
7 Production_QTL 6869674 13682170 QTL_ID=10783
7 Production_QTL 6869674 26171745 QTL_ID=10786
7 Production_QTL 7923406 46805275 QTL_ID=5274
7 Production_QTL 9557098 39617031 QTL_ID=5275
7 Exterior_QTL 11435844 98021520 QTL_ID=3449
7 Health_QTL 12412818 12912814 QTL_ID=263363
7 Reproduction_QTL 20421150 57996066 QTL_ID=9927
7 Exterior_QTL 20739719 69693300 QTL_ID=7132
7 Reproduction_QTL 32126553 47826333 QTL_ID=3538
7 Meat_and_Carcass_QTL 35941224 57996066 QTL_ID=1327
7 Production_QTL 39126923 47826333 QTL_ID=10793
7 Production_QTL 39126923 47826333 QTL_ID=10792
7 Production_QTL 39126923 47826333 QTL_ID=10791
7 Meat_and_Carcass_QTL 39126923 47826333 QTL_ID=10790
7 Production_QTL 42067569 46805275 QTL_ID=5277
7 Milk_QTL 42475992 80867754 QTL_ID=3434
7 Production_QTL 43521554 46110956 QTL_ID=4350
7 Health_Association 43666502 43666506 QTL_ID=57601
7 Production_QTL 43684924 43848293 QTL_ID=4544
7 Milk_Association 43684924 43848293 QTL_ID=6185
7 Reproduction_Association 43807450 43970820 QTL_ID=10092
8 Meat_and_Carcass_QTL 9692980 41415460 QTL_ID=2548
8 Reproduction_QTL 24012155 47804015 QTL_ID=11443
8 Milk_QTL 24673040 51108440 QTL_ID=3438
8 Production_QTL 25140065 55540775 QTL_ID=7089
8 Production_QTL 36657088 44155929 QTL_ID=10827
8 Meat_and_Carcass_QTL 36657088 58184315 QTL_ID=10826
8 Production_QTL 36657088 58184315 QTL_ID=10825
8 Milk_Association 39359625 39359629 QTL_ID=215577
8 Reproduction_QTL 44155929 81703009 QTL_ID=11442
8 Exterior_QTL 62616650 104596066 QTL_ID=3599
8 Reproduction_QTL 62616650 104596066 QTL_ID=4657
8 Reproduction_QTL 62616650 104596066 QTL_ID=4658
8 Reproduction_QTL 74001496 81703009 QTL_ID=10833
8 Meat_and_Carcass_QTL 74001496 104596066 QTL_ID=10834







8 Milk_Association 79023037 79023041 QTL_ID=33791
9 Milk_QTL 11580914 70439207 QTL_ID=3747
9 Milk_QTL 19801092 94009774 QTL_ID=21540
9 Meat_and_Carcass_QTL 21917447 45097442 QTL_ID=4507
9 Exterior_QTL 28084852 45406266 QTL_ID=7135
9 Health_QTL 28084852 45406266 QTL_ID=66184
9 Exterior_QTL 30728025 74499340 QTL_ID=10292
9 Reproduction_QTL 30728025 74499340 QTL_ID=10293
9 Exterior_QTL 36332280 50865192 QTL_ID=3441
9 Milk_QTL 38584881 45406266 QTL_ID=1687
9 Exterior_QTL 38584881 45406266 QTL_ID=1688
9 Milk_QTL 38584881 45406266 QTL_ID=1689
9 Reproduction_QTL 38584881 51846163 QTL_ID=10854
9 Milk_QTL 39792929 45406266 QTL_ID=3754
9 Milk_QTL 39792929 70439207 QTL_ID=3745
9 Health_QTL 39792929 74081518 QTL_ID=10085
9 Health_QTL 41536879 82637770 QTL_ID=10076
9 Meat_and_Carcass_QTL 41782122 69031332 QTL_ID=4906
14 Meat_and_Carcass_QTL 0 17448178 QTL_ID=1332
14 Meat_and_Carcass_QTL 0 19034376 QTL_ID=1333
14 Milk_QTL 0 19827475 QTL_ID=3407
14 Milk_QTL 0 26418127 QTL_ID=3618
14 Production_QTL 0 26418127 QTL_ID=10954
14 Milk_QTL 0 33310158 QTL_ID=3408
14 Milk_QTL 0 55516930 QTL_ID=3413
14 Milk_QTL 0 82402986 QTL_ID=10099
14 Milk_QTL 0 82402986 QTL_ID=10100
14 Milk_QTL 0 82402986 QTL_ID=10101
14 Health_QTL 4044804 74154756 QTL_ID=9917
14 Milk_QTL 4064632 26418127 QTL_ID=3620
14 Meat_and_Carcass_QTL 4064632 34602909 QTL_ID=4833
14 Health_QTL 4064632 34602909 QTL_ID=66189
14 Reproduction_QTL 4837903 38703231 QTL_ID=5374
14 Production_QTL 4837903 67651344 QTL_ID=5375
14 Milk_QTL 8327539 48125247 QTL_ID=2604
14 Health_QTL 8327539 48125247 QTL_ID=3177
14 Meat_and_Carcass_QTL 8724089 15861980 QTL_ID=1370
14 Milk_QTL 11111316 20382644 QTL_ID=2675
14 Reproduction_QTL 11111316 26418127 QTL_ID=10958
14 Production_QTL 11111316 33072228 QTL_ID=2627
14 Production_QTL 14148886 33072228 QTL_ID=1734
14 Meat_and_Carcass_QTL 14148886 34602909 QTL_ID=10960
14 Meat_and_Carcass_QTL 14156817 16885077 QTL_ID=1408
14 Milk_Association 14961324 14961328 QTL_ID=248215
14 Milk_QTL 20382644 41534594 QTL_ID=2732
14 Milk_QTL 20382644 41534594 QTL_ID=2733
14 Health_QTL 20382644 41534594 QTL_ID=2734
14 Health_QTL 20382644 41534594 QTL_ID=2776
14 Meat_and_Carcass_QTL 23325171 24301941 QTL_ID=222287
14 Meat_and_Carcass_QTL 23330541 23375751 QTL_ID=223755
14 Health_Association 23338888 23338892 QTL_ID=71512
14 Exterior_Association 23338888 23338892 QTL_ID=95575







14 Exterior_Association 23338888 23338892 QTL_ID=95592
14 Exterior_Association 23338888 23338892 QTL_ID=95593
14 Production_Association 23338888 23338892 QTL_ID=102021
14 Production_Association 23338888 23338892 QTL_ID=102022
14 Production_Association 23338888 23338892 QTL_ID=102023
14 Production_Association 23338888 23338892 QTL_ID=102031
14 Production_Association 23338888 23338892 QTL_ID=102032
14 Production_Association 23338888 23338892 QTL_ID=102033
14 Meat_and_Carcass_Association 23338888 23338892 QTL_ID=125067
14 Meat_and_Carcass_Association 23338888 23338892 QTL_ID=125071
14 Meat_and_Carcass_Association 23338888 23338892 QTL_ID=125081
14 Exterior_Association 23338888 23338892 QTL_ID=154178
14 Exterior_Association 23338888 23338892 QTL_ID=154312
14 Exterior_Association 23338888 23338892 QTL_ID=154313
14 Exterior_Association 23338888 23338892 QTL_ID=154314
14 Milk_Association 23338888 23338892 QTL_ID=161530
14 Milk_Association 23338888 23338892 QTL_ID=161531
14 Milk_Association 23338888 23338892 QTL_ID=161532
14 Milk_Association 23338888 23338892 QTL_ID=161533
14 Milk_Association 23338888 23338892 QTL_ID=161534
14 Production_Association 23338888 23338892 QTL_ID=161535
14 Production_Association 23338888 23338892 QTL_ID=161536
14 Production_Association 23338888 23338892 QTL_ID=161537
14 Reproduction_Association 23338888 23338892 QTL_ID=169796
14 Production_Association 23338888 23338892 QTL_ID=172041
14 Production_Association 23338888 23338892 QTL_ID=180498
14 Production_Association 23338888 23338892 QTL_ID=182249
14 Production_Association 23338888 23338892 QTL_ID=184269
14 Production_Association 23338888 23338892 QTL_ID=186948
14 Meat_and_Carcass_Association 23338888 23338892 QTL_ID=190494
14 Meat_and_Carcass_Association 23338888 23338892 QTL_ID=191918
14 Exterior_Association 23338888 23338892 QTL_ID=214876
14 Production_Association 23343148 23343152 QTL_ID=20871
14 Production_Association 23343148 23343152 QTL_ID=20872
14 Production_Association 23343148 23343152 QTL_ID=20873
14 Meat_and_Carcass_Association 23343148 23343152 QTL_ID=36553
14 Production_Association 23343148 23343152 QTL_ID=185277
14 Production_Association 23343148 23343152 QTL_ID=188452
14 Meat_and_Carcass_Association 23343148 23343152 QTL_ID=190946
14 Production_Association 23346063 23346067 QTL_ID=185383
14 Production_Association 23346063 23346067 QTL_ID=188608
14 Meat_and_Carcass_Association 23346063 23346067 QTL_ID=190987
14 Production_Association 23354420 23354424 QTL_ID=184873
14 Production_Association 23354420 23354424 QTL_ID=187837
14 Meat_and_Carcass_Association 23354420 23354424 QTL_ID=190809
14 Production_Association 23354567 23354571 QTL_ID=185144
14 Production_Association 23354567 23354571 QTL_ID=188255
14 Meat_and_Carcass_Association 23354567 23354571 QTL_ID=190903
15 Exterior_QTL 12367579 42062169 QTL_ID=1699
15 Meat_and_Carcass_QTL 16273131 53468859 QTL_ID=1335
15 Milk_QTL 27896796 47037097 QTL_ID=21547
15 Meat_and_Carcass_QTL 29415621 42069918 QTL_ID=10995







15 Meat_and_Carcass_QTL 29415621 42069918 QTL_ID=10994
15 Production_QTL 29415621 42069918 QTL_ID=10993
15 Meat_and_Carcass_QTL 30275772 57056696 QTL_ID=12195
15 Exterior_QTL 37363108 42062169 QTL_ID=1596
15 Exterior_QTL 37363108 42062169 QTL_ID=1598
15 Exterior_QTL 37363108 42062169 QTL_ID=1601
15 Health_QTL 37363108 42062169 QTL_ID=2678
16 Meat_and_Carcass_QTL 21443600 47175920 QTL_ID=1353
16 Meat_and_Carcass_QTL 27447808 48891408 QTL_ID=1355
16 Meat_and_Carcass_QTL 29780871 46403950 QTL_ID=11022
16 Health_QTL 33023144 56525329 QTL_ID=5123
16 Meat_and_Carcass_QTL 33057453 46378218 QTL_ID=4837
16 Meat_and_Carcass_QTL 37509145 46403950 QTL_ID=11024
16 Production_QTL 37509145 55924908 QTL_ID=11025
19 Meat_and_Carcass_QTL 0 21420040 QTL_ID=1339
19 Milk_QTL 1389408 52681720 QTL_ID=10444
19 Milk_QTL 2373572 59397192 QTL_ID=10445
19 Health_QTL 2373572 61307628 QTL_ID=10446
19 Milk_QTL 6368120 53839560 QTL_ID=10027
19 Milk_QTL 8162772 34966768 QTL_ID=10443
19 Meat_and_Carcass_QTL 9262720 44576840 QTL_ID=10021
19 Reproduction_QTL 9285876 26584006 QTL_ID=4668
19 Meat_and_Carcass_QTL 9288192 22577880 QTL_ID=1396
19 Meat_and_Carcass_QTL 9288192 22577880 QTL_ID=1397
19 Meat_and_Carcass_QTL 9288192 22577880 QTL_ID=1398
19 Meat_and_Carcass_QTL 9288192 22577880 QTL_ID=1399
19 Health_QTL 10362668 22577880 QTL_ID=3623
19 Meat_and_Carcass_QTL 10877906 25073025 QTL_ID=11077
19 Production_QTL 10877906 25073025 QTL_ID=11075
19 Production_QTL 10877906 25073025 QTL_ID=11076
19 Production_QTL 10970534 11086318 QTL_ID=4452
19 Reproduction_Association 11102150 11102154 QTL_ID=146102
20 Meat_and_Carcass_QTL 0 7148862 QTL_ID=11094
20 Milk_QTL 0 17499005 QTL_ID=2750
20 Milk_QTL 0 27647821 QTL_ID=2564
20 Meat_and_Carcass_QTL 0 27647821 QTL_ID=12250
20 Health_QTL 0 27647821 QTL_ID=66202
20 Health_QTL 0 27647821 QTL_ID=66204
20 Health_QTL 0 27647821 QTL_ID=66205
20 Health_QTL 0 27647821 QTL_ID=66206
20 Health_QTL 0 27647821 QTL_ID=66208
20 Health_QTL 0 27647821 QTL_ID=66209
20 Health_QTL 0 27647821 QTL_ID=66210
20 Milk_QTL 0 71974585 QTL_ID=10103
20 Health_QTL 546708 10795320 QTL_ID=4561
20 Production_QTL 546708 16612990 QTL_ID=1357
20 Health_QTL 1735582 30372685 QTL_ID=9948
21 Meat_and_Carcass_QTL 0 9139379 QTL_ID=11114
21 Reproduction_QTL 0 10506951 QTL_ID=1721
21 Reproduction_QTL 0 31529191 QTL_ID=11389
21 Production_QTL 250165 9506289 QTL_ID=5300
21 Health_QTL 29928132 52267911 QTL_ID=5446







21 Milk_QTL 33438788 48949049 QTL_ID=10165
21 Production_QTL 34781343 52267911 QTL_ID=1358
21 Reproduction_QTL 35957121 51067117 QTL_ID=11126
21 Health_QTL 43470425 57888296 QTL_ID=66212
22 Meat_and_Carcass_QTL 37284662 57206606 QTL_ID=1315
22 Exterior_QTL 44203537 57206606 QTL_ID=1628
22 Milk_QTL 44203537 57206606 QTL_ID=2686
22 Reproduction_QTL 44203537 57206606 QTL_ID=4671
22 Production_QTL 44203537 57206606 QTL_ID=11151
22 Milk_QTL 44838170 55281324 QTL_ID=1536
22 Milk_QTL 44838170 55281324 QTL_ID=1537
22 Meat_and_Carcass_QTL 48797725 58889762 QTL_ID=11152
22 Production_QTL 48797725 60772965 QTL_ID=11155





