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Abstract

Background Neuroinflammatory factors, especially chemokines, have been widely reported to be involved in the
pathogenesis of Alzheimer’s disease (AD). It is unclear how chemokines are altered in AD, and whether dysregulation
of chemokines is the cause, or the consequence, of the disease.

Methods We initially screened the transcriptomic profiles of chemokines from publicly available datasets of brain
tissues of AD patients and mouse models. Expression alteration of chemokines in the blood from AD patients was also
measured to explore whether any chemokine might be used as a potential biomarker for AD. We further analyzed the
association between the coding variants of chemokine genes and genetic susceptibility of AD by targeted sequenc-
ing of a Han Chinese case—control cohort. Mendelian randomization (MR) was performed to infer the causal associa-
tion of chemokine dysregulation with AD development.

Results Three chemokine genes (CCL5, CXCL1, and CXCL16) were consistently upregulated in brain tissues from AD
patients and the mouse models and were positively correlated with AR and tau pathology in AD mice. Peripheral
blood mMRNA expression of CXCL16 was upregulated in mild cognitive impairment (MCl) and AD patients, indicating
the potential of CXCL16 as a biomarker for AD development. None of the coding variants within any chemokine gene
conferred a genetic risk to AD. MR analysis confirmed a causal role of CCL5 dysregulation in AD mediated by trans-
regulatory variants.

Conclusions In summary, we have provided transcriptomic and genomic evidence supporting an active role of
dysregulated CXCL16 and CCL5 during AD development.

Keywords Alzheimer’s disease, Chemokine, mRNA expression, Pathology, Targeted sequencing, Mendelian
randomization
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Background

Alzheimer’s disease (AD) is a progressive and incur-
able age-related neurodegenerative disease with cogni-
tive decline caused by neuronal loss and brain atrophy
[1, 2]. The neuropathological features of AD include the
presence of abundant extracellular amyloid plaques laden
with B-amyloid peptide (AP), intraneuronal neurofibril-
lary tangles formed by the hyperphosphorylated tau,
neuritic dystrophy, loss of synapses and neuronal somata
[1, 2]. Microglia activation and neuroinflammation are
also hallmarks of AD [1, 2]. Genetic studies including
genome-wide association studies (GWAS) [3-7], whole-
exome sequencing (WES) [8, 9], and whole-genome
sequencing (WGS) [10] studies have identified numer-
ous genomic loci associated with AD, with immune genes
being highlighted frequently.

The immune factors that are linked to neuroinflam-
mation may accompany and contribute to neurodegen-
erative pathology [11]. Chemokines are small proteins
with the ability to induce targeted chemotaxis of nearby
reactive immune cells and have a well-established role
in the immune system [12, 13]. Chemokines are a group
of chemotactic cytokines and can be classified into two
groups: the homeostatic chemokines and the inflam-
matory chemokines. The homeostatic chemokines are
important for lymphoid organ development and immune
cell trafficking. The inflammatory chemokines are
actively involved in the mobilization of effector cells to
the inflammatory sites [14]. Apart from their roles in the
immune system, chemokines also take part in the physi-
ological and pathological processes in the central nervous
system (CNS). In the human brain, neurons and glial cells
are able to express chemokines and also have chemokine
receptors [15, 16]. Chemokines participate in the prolif-
eration, differentiation, and migration of neural cells and
are important for brain homeostasis [15]. The expression
of chemokines and the functioning of their receptors may
change in CNS diseases [14—16]. Chemokines have been
reported to be actively involved in CNS development and
neurological diseases [14]. Chemokine signaling affects a
variety of cellular activities and functions, including the
migration and survival of neuronal precursors [17], the
migration and proliferation of oligodendrocyte progeni-
tors [18], the maintenance of oligodendrocyte lineage,
myelination, and white matter [19], the central synaptic
transmission [20], glymphatic function and neuroinflam-
mation [21], and aging-dependent neuronal regenera-
tive decline [22].

There are several lines of evidence to show expres-
sion change, chemokine/chemokine receptor axis sign-
aling, pathological correlation, and genetic regulation
of chemokines, each take a part in the disease progres-
sion of AD. First, expression changes of chemokines
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have been implicated in the pathogenesis of AD. Some
chemokines were reported to be significantly altered in
brain tissues [23], cerebral microcirculation [24], cer-
ebrospinal fluid (CSF) [25, 26], plasma [27] or periph-
eral blood cells [28, 29] of AD patients, and in a mouse
model of AD [30]. Second, chemokine/chemokine recep-
tor axes may affect AD pathologies in multiple ways.
The impaired CCL2/CCR2 axis in blood-derived mono-
cytes caused a deficit in cell migration in mild cognitive
impairment (MCI) and AD patients [31]. Dysregulation
of the CX3CL1/CX3CR1 axis has shown both neuro-
protective and neurotoxic effects in different AD mouse
models [32, 33]. Third, a growing body of evidence indi-
cates the chemokine/chemokine receptor axes affect Ap
and tau pathologies [32, 34-36], glymphatic function,
cognition, or neuroinflammation [21, 36] in AD mouse
models. Despite the functional involvement, several
genetic association studies focusing on a few chemokine
genes showed no direct association between common
genetic polymorphisms of chemokine genes and the
genetic susceptibility to AD [13, 37-39]. However, one
study has suggested that a haplotype of single nucleotide
polymorphism (SNP) within a chemokine gene cluster
may modify the age of onset of familial AD [40]. Since
genetic variants play a role in the regulation and activa-
tion of chemokine/chemokine receptor signaling in AD
[27], a systematic evaluation of the genetic variants and
regulation of chemokines in AD is warranted.

In this study, we evaluated the transcriptomic dysregu-
lation of chemokines in publicly available datasets of AD
patients and mouse models. A three-stage genetic study
of 31 chemokine genes was conducted in a Han Chinese
cohort of 1280 AD cases and 5044 cognitively normal
control subjects, to evaluate the potential association
of genetic variation of chemokines with AD. Mendelian
randomization (MR) was further used to evaluate the
causally associated chemokine gene(s) in AD (Fig. 1). We
found an active involvement of CXCL16 and CCL5 dys-
regulation in the development of AD.

Materials and methods

Gene assignment

We assigned 31 typical chemokine genes, includ-
ing nine C-C motif chemokine ligands (CCLs) and
seven receptors (CCRs), nine C-X-C motif chemokine
ligands (CXCLs) and four receptors (CXCRs), C-X3-C
motif chemokine receptor (CX3CR1) and X-C motif
chemokine receptor (XCR1), as defined by the KEGG
“Chemokine signaling pathway” (https://www.gsea-
msigdb.org/gsea/msigdb/cards/ KEGG_CHEMOKINE_
SIGNALING_PATHWAY.html) and the Immport data-
base (https://www.immport.org/shared/genelists) [45].
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Thirty-one chemokine genes
CCL1, CCL2, CCL3, CCL5, CCL8, CCL11, CCL14, CCL15, CCL16,
CCR1, CCR3, CCR5, CCR6, CCR7, CCR9, CCRL2, CX3CR1, CXCL1,
CXCL10, CXCL11, CXCL13, CXCL16, CXCL2, CXCL6, CXCL8, CXCLY,
CXCR2, CXCR4, CXCR5, CXCR6, XCR1

Transcriptomic characterization
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Fig. 1 Study design for integrative analysis and for identifying AD-associated chemokines. The mRNA expression profiling of 31 chemokine genes
was analyzed by using the compiled microarray data of four brain regions (entorhinal cortex, hippocampus, frontal cortex, and temporal cortex) of
AD patients and controls [41], two microarray data (GSE63060 and GSE63061) from peripheral blood of patients with mild cognitive impairment
(MCl) or AD and controls [42], and expression data of AD mouse models [43]. The gene-based burden test and single-variant association analysis
were performed using Han Chinese cohorts in this study and reported datasets [6, 44]. Mendelian randomization (MR) was used to assess the causal

effect of the most significantly AD-associated chemokine genes on AD

mRNA expression profiling of chemokine genes in AD
patients

The mRNA expression levels of the chemokine genes were
analyzed in four AD-relevant brain regions (the entorhi-
nal cortex, hippocampus, temporal cortex and frontal
cortex) [41]. The microarray expression data of the four
brain regions from 269 AD patients and 271 controls were
retrieved from Gene Expression Omnibus (GEO: http://
www.ncbi.nlm.nih.gov/geo) and were integrated to gen-
erate a normalized expression profile, as described in our
previous study (http://www.alzdata.org/) [41]. In brief,
for each original microarray data retrieved from the GEO
database, we conducted data normalization, log2 trans-
formation, probe filtration, and probe mapping to entrez

gene IDs. Expression datasets for the same brain region
were then combined and re-normalized to remove batch
effects. The normalized expression data was used to detect
if there were any differentially expressed chemokine genes
between AD patients and controls. More details regard-
ing to data processing of these reported datasets can be
retrieved from our previous study ([41] and references
therein).

The expression alterations of chemokines in periph-
eral blood from individuals with and without AD were
explored in two large independent age-matched dementia
case—control data sets [42]. The first dataset (GSE63060)
includes 329 individuals containing 104 healthy con-
trols, 80 MCI, and 145 AD patients from AddneuroMed
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Cohort (batch 1, https://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE63060). The second dataset
(GSE63061) includes 388 individuals, among which 382
were explicitly defined (including 134 healthy controls,
109 MCI, and 139 AD patients) (batch 2, https://www.
ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE63061)
[42]. Patients with MCI and AD had different levels of
cognitive impairments. Specifically, the MCI patients had
problems with memory, but had normal daily activities.
The healthy control subjects had no cognitive impair-
ment. More description of these patients with AD, MCI,
and healthy controls can be found in the original study
[42]. The expression profiling of the original microarray
expression matrix series was loaded using the R package
GEOquery. The limma R package was used to process the
data and differential expression analysis was conducted
under the linear model. More information regarding the
related datasets can be found in the original publication
[42].

mRNA expression profiling and pathological correlation

in AD mouse models

So as to investigate the dynamic alteration of chemokines
before and during the development of AD pathology,
we retrieved the spatial-temporal expression data of
chemokine genes in AD mouse models from Mou-
seac (www.mouseac.org) [43]. We retrieved pathologi-
cal scores of AP and tau of the AD mouse models and
performed the correlation analysis between the mRNA
expression level of chemokine genes and scored AD
pathology by using the nonparametric Pearson correla-
tion test with the GraphPad Prism software (GraphPad
Software, La Jolla, CA, USA), as described in our pre-
vious study [46]. The original study [43] measured the
gene expression changes in the brain tissues (including
113 hippocampus samples, 113 cortex samples, and 111
cerebellum samples) from different AD murine models
at the age of 2, 4, 8, and 18 months. Also, the levels of
amyloid burden and phosphorylated tau pathology were
investigated through immunostaining with antibodies
for AB40 or phosphorylated tau, and the semi-quanti-
tative scores were based on the pathology severity [43].
In total, the expression data and pathological features of
114 brain tissues from wild-type mice (WILD) and 219
brain tissues from five AD transgenic mice with human
APP, PSEN1 or MAPT mutant (TAS10 [with APP K670N/
M67IL mutant], TPM [with PSEN1 M6V mutant], HO_
TASTPM [with homozygous mutant of APP and PSEN1
mentioned above], HET TASTPM [with heterozygous
mutant of APP and PSEN1 mentioned above], and TAU
[with MAPT P39t mutant]) were analyzed. More infor-
mation about these mouse models can be found in the
original research [43].
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Targeted sequencing of chemokine genes in Han Chinese
To investigate whether there is a potential genetic asso-
ciation between the chemokine gene variants and AD, we
conducted targeted sequencing of 31 chemokine genes
in Han Chinese with and without AD. The majority of
Han Chinese samples have been described in our previ-
ous studies [46—49]. Briefly, two cohorts containing AD
cases (n=1280) and controls (7z=5044) were enrolled
from Southern and Eastern China. All AD patients were
confirmed to have no known pathogenic variants in APP,
PSENI, or PSEN2. The Southern cohort contains 635
sporadic AD patients (mean age 79.7 £ 8.2 years, 40.0%
male) and 1507 controls (mean age 35.2+15.5 years,
56.2% male) recruited from Sichuan, Hunan, and Yun-
nan Province of China. The Eastern cohort contains 645
AD patients (mean age 79.2+9.1 years, 41.2% male)
recruited from Shanghai and Zhejiang and 3537 con-
trols from the general population with WGS data from
the China Metabolic Analytics Project (ChinaMAP) [50].
The patients were diagnosed by at least two clinical psy-
chiatrists following the Diagnostic and Statistical Manual
of Mental Disorders (DSM-1V), as have been previously
described [46—48]. Some of the control samples from the
Yunnan Province of China have been reported in our pre-
vious study [51, 52]. The Southern and Eastern cohorts
were used in stage 1 and stage 2 analyses, respectively.
Written informed consents conforming to the tenets of
the Declaration of Helsinki were obtained from all par-
ticipants before the enrollment of this study. The experi-
mental protocols were approved by the institutional
review board of Kunming Institute of Zoology, Chinese
Academy of Sciences.

Genomic DNA was extracted from peripheral blood
by using the AxyPrep Blood Genomic DNA Miniprep
Kit (Axygen Scientific). DNA probes were designed
using the online NimbleDesign tool (now updated
ashttps://www.hyperdesign.com/#/). Coding regions,
exon—intron boundaries, the 5- and 3’-untranslated
regions (UTRs) of the 31 genes were captured with the
NimbleGen SeqCap EZ Choice Enrichment Kit (Roche
NimbleGen) according to the manufacturer’s proto-
cols, as described in our recent studies [51, 52]. Briefly,
all captured DNA libraries were sequenced with the
NovaSeq 6000 (150 bp paired-end). Raw reads were
trimmed to remove sequencing adapters and low-
quality reads by using the Trimmomatic (v0.33) [53].
Clean reads were aligned according to the human refer-
ence genome GRCh37/hg19 with the Burrows-Wheeler
Aligner [54]. Post alignment quality control and vari-
ant calling were performed using the Genome Analysis
Toolkit (GATK v4.1) following the best practices pipe-
line (https://www.broadinstitute.org/gatk/guide/best-
practices) [55]. Quality control was performed based
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on all of the sequencing data. Variants were excluded
if the genotype rate were less than 90%, or deviated
from Hardy—Weinberg equilibrium (HWE p<1 x 107°).
Samples with an average genotype rate <80% were also
excluded.

Variants were annotated into different functional cat-
egories by using ANNOVAR [56]. A variant was defined
as rare if it had a minor allele frequency (MAF)<0.01,
otherwise, it was defined as common. Rare variants were
further classified into three categories: loss-of-function
(LoF) variants, missense variants, and possibly patho-
genic variants. Variants belonging to stop gain/loss,
frameshift indels, initiation codon, and splice sites were
defined as LoF variants. Rare missense variants with sen-
sitivity score <0.95 were defined as possibly pathogenic
by using the Mendelian Clinically Applicable Pathogenic-
ity (M-CAP) [57].

Cross-genetic validation in European-ancestry populations
Data from two previous studies [6, 44] were used for
cross-validation of the association of the single variants
and genes with AD identified in this study. The summary
data of the newly published GWAS meta-analysis [6]
contains a total of 111,326 clinically diagnosed/ “proxy”
AD cases and 677,663 controls. We used this dataset to
validate the potential association of common variants
with AD in Han Chinese. The WES data from the discov-
ery case—control association results of the Alzheimer’s
Disease Sequencing Project (ADSP) [44] was used to vali-
date the gene-based burden test discerned in this study.
The cumulative minor allele counts from the 5740 AD
cases and 5096 cognitively normal controls and the p-val-
ues adjusted for different covariates were extracted from
the original study. More information regarding patient
description and data quality control can be found in the
original reports [6, 44].

MR analyses

In order to explore whether there was a causal effect of
the observed association between chemokine and AD,
we conducted MR analyses by using the R package “Two-
SampleMR” [58]. The causal effect of chemokine on AD
was measured using chemokine as the exposure and AD
as the outcome. Genetic variants (SNPs) associated with
chemokine expression (p-value <1 x 107°) were set as the
instrumental variables and were investigated in GWAS of
outcomes. The causal effect of chemokine-related instru-
ments (significant SNPs) on AD outcomes was assessed in
large-scale GWAS for AD. In brief, we extracted plasma
protein data for chemokines from 3301 healthy blood
donors [59] and 3394 individuals with multiple cardio-
vascular diseases [60]. GWAS data for AD were extracted
from the stage 1 summary results of 21,982 diagnosed AD
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cases and 41,944 controls in a large GWAS meta-analysis
study [3]. Data were retrieved from IEU GWAS database
(https://gwas.mrcieu.ac.uk/) [58] using the gwasglue R
package (https://mrcieu.github.io/gwasglue/).

In consideration of the fact that reverse causation is a
common confounding factor in observational studies,
we also checked the reverse causal effect setting AD as
the exposure and chemokine as the outcome in the MR
analyses. SNPs associated with AD (p-value<1 x 107°)
were used as the instrumental variables. The effect of the
instruments was estimated in the corresponding GWAS
for each outcome with inverse-variance weighted (IVW)
linear regression [58]. For the significance of the MR
effect, a MR p-value<0.05 was defined as significant.
All MR analyses were conducted in R version 3.6.3 with
packages.

Statistical analyses

We used Quanto software to evaluate the statistical
power of our samples under the gene-only hypoth-
esis and log additive model [61]. Fisher’s exact test
was applied to test if the allele frequency of a variant
was significantly different between AD patients and
controls. Meta-analyses combined the Southern and
Eastern cohorts were performed using the metafor R
package under the fixed effects model [62]. Nominal
significance was defined as p<0.05. The Bonferroni
correction for multiple testing was performed based
on the corresponding numbers of tested variants or
genes. Rare variants within each gene were arranged
into a gene-based burden test. Single rare and common
variants were subjected to association analysis. The
Bonferroni corrected significance requires a p <0.0016
(0.05/31 genes) for gene-based analysis, p <5.96 x 107>
(0.05/839 rare variants identified in this study) for
rare variant association analysis, and p<7.04x 107*
(0.05/71 common variants identified in this study) for
common variant association analysis. The burden of
rare variants in each targeted gene was tested by using
the optimized sequence kernel association test (SKAT-
O) in the R package SKAT [63]. Rare variants classified
into LoF, possibly pathogenic, or missense in each gene,
were assessed. As we had no detailed genotype data of
each individual from the ChinaMAP [50], we followed
the same strategy as in our recent study [52] and per-
formed the burden tests using only the 1507 healthy
individuals from the Southern cohort as the control
sample in the burden test.

Two-tailed Student’s ¢-test was used to investigate the
mRNA expression difference between AD patients and
controls with the GraphPad Prism software. Correlations
between mRNA levels of the chemokine genes and AD
pathology scores from Mouseac [43] were measured by
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using the nonparametric Pearson correlation test with
the GraphPad Prism software.

Results

Upregulation of mRNA levels of chemokine genes in AD
brain tissues

Since expression changes of chemokines are implicated
in the pathogenesis of AD [32], we compared the mRNA
expression levels of chemokine genes in four brain tissues
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(entorhinal cortex, hippocampus, temporal cortex, and
frontal cortex) between AD patients and controls, using
the normalized microarray data compiled in our previ-
ous study [41]. Among these 31 chemokine genes, no
expression data of CCL3, CCL14, and CCL15 were avail-
able for the analysis. The mRNA expression levels of 15
chemokine genes were nominally upregulated in one or
more of the four AD-relevant tissues. Four genes, CCLS,
CXCL1, CXCLI16, and CXCR4, survived multiple-testing

Table 1T mRNA expression levels of chemokine genes in brain tissues from 269 AD patients and 271 controls

Gene Entorhinal cortex Hippocampus Temporal cortex Frontal cortex
logFC P logFC P logFC P logFC P
C-C motif chemokine ligand
CCL1 —0.13 0413 0.09 0.498 —0.28 0.229 0.02 0.82
a2 0.68 0.021* 0.63 0.007* 0.52 0.094 0.19 0351
CCLS 0.17 017 0.46 0.001* 0.64 0.001* 0.02 0.841
ccLs 043 0.017* 032 0.081 0.12 0619 —0.19 0.066
CCL11 0.23 0.128 —-0.16 0213 0.19 0.409 0.01 0.901
CCLi6 0.18 0.194 0.29 0.056 —0.07 0.785 —0.13 0211
C-C motif chemokine receptor
CCR1 0.28 0.127 032 0.006* 04 0.008* 0.26 0.008*
CCR3 0.11 0.398 0.22 0.143 0.01 0973 —0.06 061
CCRS NA NA 0.38 0.006* NA NA —0.02 0.864
CCR6 012 0411 —0.02 0.892 —0.18 0.464 —0.08 046
CCR7 032 0.034* 0.15 0.279 —0.09 0.748 0.07 0.398
CCR9 0.27 0.036* —0.08 0.61 —0.04 0.838 —0.04 0.692
CCRL2 0.18 0.206 NA NA 0.28 0.207 —0.01 0.923
C-X-C motif chemokine ligand
cxXcL1 0.21 0.263 0.26 0.18 0.79 8.89 x 1075 0.39 0.012*
cxXcLz 0.23 0.192 0.2 0.257 0.17 0.405 0.09 0483
CXCLe 0.41 0.005* 0.04 0.805 —0.07 0.807 —0.06 0.635
CXCL8 0.28 0.274 0.53 0.004* —0.06 0.729 0.03 0.816
CXcL9 0.31 0.016* —0.16 0.281 043 0.07 0.2 0.133
CXCL10 045 0.097 035 0.168 0.71 0.007* 041 0.026*
cxXcLnn 0.24 0.165 012 0406 —0.1 0.691 017 0.275
CXcLi3 0.16 0.289 —0.06 0.655 —0.09 0.754 —0.03 0.752
CXCL16 0.38 0.011* 0.29 0.012% 0.64 2.16 x 107% NA NA
C-X-C motif chemokine receptor
CXCR2 NA NA 0.26 0.088 —0.05 0.849 —003 0.847
CXCR4 0.8 3.3x 107 0.56 0.001* 0.55 0.003* 0.5 3.79x 1075
CXCR5 0.03 0.776 0.11 032 0.08 0.712 —-0.12 0.22
CXCR6 0.14 0.245 0.16 0.091 0.16 0.278 0.2 0.011*
C-X3-C motif chemokine receptor
CX3CR1 0.06 0.759 —0.09 0.589 -0.12 0535 0.08 0.569
X-C motif chemokine receptor
XCR1 0.1 0.392 0 0977 0.09 0.637 0.01 0.884

The mRNA expression data were retrieved from the AlzData database (www.alzdata.org) [41], with no data available for CCL3, CCL14, and CCL15

A p value <0.05 was marked with “*"and a p value <0.0018 after Bonferroni correction for the number of tested genes (0.05/28) was marked in bold

LogFC, log2 fold change of mRNA expressional mean value in AD patients relative to that in controls
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Fig. 2 Upregulated mRNA expression levels of chemokine genes in brain tissues of AD patients. A-D The mRNA expression data were retrieved
from the AlzData (www.alzdata.org) [41]. Data of CXCL16 was not available in the frontal cortex tissues. Data from min to max were presented by
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and showed significant differential expression (Table 1
and Fig. 2), suggesting a robust dysregulation of these
genes in AD. No significant alteration of mRNA expres-
sion was observed for the remaining 13 genes.

Correlation of chemokine mRNA expression levels with Ap

and tau pathology in AD mouse models

We reanalyzed the expression data of the AD mouse
models and compared the gene expression levels of
chemokines in brain tissues including 114 from WILD
mice, 44 from HO_TASTPM mice, and 45 from TAU
mice at different ages [43]. The mRNA expression lev-
els of 10 chemokine genes (Ccl3, Ccl5, Ccl8, Ccri2,
Cx3crl, Cxcll, Cxcl9, Cxcl10, Cxcl13, and Cxcl16) were
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upregulated along with age and reached a significant
level of differential expression at the late stage of AD.
Among these 10 chemokines, six genes (Ccl3, Ccl5,
Cxcll, Cxcll0, Cxcl13, and Cxcl16) were upregulated
in both HO_TASTPM and TAU mice (Additional file 1:
Fig. S1). We observed a strong positive correlation
between the mRNA expression of the above 10 genes
and AD pathology. Except for the Ccri2 gene, whose
mRNA expression was positively correlated only with
AP pathology, the other nine genes showed a positive
correlation of mRNA expression with both AP and tau
pathology (Additional file 1: Fig. S2). These observa-
tions support an active involvement of chemokines in
AD pathology in mouse models.
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Fig. 3 Correlation of upregulated mRNA levels of Cc/5 (A), Cxcl1 (B), and Cxcl16 (C) with AR and tau pathology in AD mouse models. Original data
were retrieved from Mouseac (www.mouseac.org) [43]. The age-related mRNA expression level was measured in 114 brain tissues from wild-type
mice (WILD), 44 brain tissues from homozygous APP/PSENT double mutant mice (HO_TASTPM), and 45 brain tissues from mutant human MAPT
mice (TAU) at different ages. The scores of AP pathology and tau pathology were based on 44 brain tissues of HO_TASTPM mice and 45 brain
tissues of TAU mice, respectively. Error bars represent the population standard deviation. **, P<0.01; **** P<0.0001; two-tailed Student’s t-test for
comparison of mMRNA expression between AD transgenic mice and WILD mice at month 18.The correlation between mRNA expression levels and
pathology was measured using the Pearson correlation analysis. The solid and dashed lines represent the slope and the 95% confidence intervals in

linear regression
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We overlapped the genes with significant expression
alteration in brain tissues from AD patients and the mouse
models, as we speculated that these genes validated in
two systems may be more reliable for being causal for AD
development. Three genes, including CCLS, CXCL1, and
CXCL16 showed a consistent alteration pattern in AD
patients and in the mouse models (Figs. 2 and 3).
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Upregulation of CXCL16 expression in peripheral blood

of patients with MCl and AD

To investigate if any of these dysregulated chemokine
genes could be used as a potential biomarker for AD
development, we analyzed the mRNA expression altera-
tions of these genes in the peripheral blood from MCI
patients, AD patients, and healthy controls. Among

Table 2 mRNA expression levels of chemokine genes in peripheral blood of patients with MCl and AD and healthy controls

Gene ID (GSE63060) 80 MCI/104 controls 145 AD/104 controls ID (GSE63061) 109 MCI/134 controls 139 AD/134 controls
logfC P logFC P logFC P logFC P
C-C motif chemokine ligand
ccL2 ILMN_1720048 —0.013 0210 0.003 0.793 ILMN_1720048 0.005 0416  —0.002 0.670
ccL3 ILMN_1671509 0.043 0.012* 0.050 6.65x 107 ILMN_1671509 0.006 0647 0015 0.216
ccLs ILMN_1773352 0.086 0.241 6.75x 107 0.991 ILMN_1773352 0.011 0853  0.032 0.575
ccLs ILMN_1772964 0.038 0.036* 0.016 0.291 ILMN_1772964 0.029 0482 —0.017 0.650
ccLn ILMN_1725519  0.002 0.877 0.002 0.806 - - - - -
ccLi4 - - - - - ILMN_3192001 —6.72x10"* 0895 0003 0.6
CCL15  ILMN_1670658 —0.002 0.809 —0.009 0.250 - - - - -
CCL16  ILMN_2045324 0.004 0.677 —710x107* 0935 - - - - -
C-C motif chemokine receptor
CCR1 ILMN_1678833 —0.166 0.001* —0.037 0.420 ILMN_1678833 —0.039 0319 —0.033 0.370
CCR3 ILMN_1763322 0.027 0.741 —0.085 0.219 ILMN_1763322 0.104 0130 —0.032 0.601
CCR5 ILMN_2145033 —0.012 0.379 —0.006 0.609 ILMN_2145033 —0.001 0.795 0.004 0.464
CCR6 ILMN_2387696  0.054 0.084 0.034 0.189 ILMN_2387696 0.017 049  0.027 0.246
CCR7 ILMN_1715131 0.030 0.715 0.026 0.733 ILMN_1715131  —0.11 0094 —0.092 0.166
CCR9 ILMN_2337386 —0.008 0.561 0.005 0.737 ILMN_2337386 —0.006 0176 ~ —0.005 0222
CCRL2  ILMN_1675346 —0.015 0387 —0.012 0435 ILMN_1675346  0.001 0.804 —0.007 0.107
C-X-C motif chemokine ligand
CXCL1T  ILMN_1787897 —0.007 0.599 0.002 0.841 ILMN_1787897 —0.021 0241 0013 0448
CXCL6  ILMN_2161577 —0.006 0447 0.011 0.116 ILMN_2161577  —0.003 0411 —7.16%x 107> 0986
CXCL8  ILMN_1666733 —0.047 0339 0.075 0.092 ILMN_1666733  —0.025 0310  —0.004 0.875
CXCL9  ILMN_1745356 0.006 0611 0.011 0.291 - - - - -
CXCLT0 ILMN_1791759 —0.119 836x 107> —0.046 0.138 ILMN_1791759 —0.034 0.043* —0.036 0.025*%
CXCLT1  ILMN_2067890 0.010 0.270 0.002 0.809 ILMN_2067890 5.29x 1073 0.229  0.006 0.168
CXCL13 ILMN_1718552 —0.014 0.136 —0.004 0.638 ILMN_1718552  0.002 0637 —0.002 0.597
CXCL16  ILMN_1728478 0.124 0.017* 0111 0.029*% ILMN_1728478  0.097 0.012* 0.118 0.003*
C-X-C motif chemokine receptor
CXCR2  ILMN_1680397 0.264 230x107°% 0155 0.037% ILMN_1680397 0.158 0.010* 0.122 0.057
CXCR4  ILMN_2320888 0.083 0.066 0.165 379%x 107°* ILMN_2320888 0.007 0818 0.057 0.045
CXCR5  ILMN_2337928 0.069 0.321 —0.033 0.556 ILMN_2337928 —0.046 0334 —-0.11 0.01
CXCR6  ILMN_1674640 —0.003 0.902 0.004 0.864 ILMN_1674640 0.017 0394 0032 0.076
C-X3-C motif chemokine receptor
CX3CR1 ILMN_1745788 0.067 0.098 0013 0.716 ILMN_1745788 0.046 0126 0044 0.116
X-C motif chemokine receptor
XCR1 ILMN_1764034 —0.006 0.637 —0.017 0.155 ILMN_1764034 0.008 0416  0.008 0323

The original data GSE63060 and GSE63061 [42] were extracted from GEO (https://www.ncbi.nlm.nih.gov/geo), with no data available for CCL7 and CXCL2
Six individuals without explicit disease definition in GSE63061 were excluded from the analysis

A p value <0.05 was marked with a

-, missing data

ugn

ID Unique identifier for the probe

LogFC Log2 fold change of mRNA expressional mean value in MCl or AD patients relative to that in controls
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Fig. 4 Upregulated mRNA expression of CXCL16 in peripheral blood of patients with MCl and AD. Datasets of (A) GSE63060 (104 controls, 80 MCl,
and 145 AD patients) and (B) GSE63061 (134 controls, 109 MCl, and 139 AD patients) [42] were used for determining CXCL16 mRNA expression
levels. Data from min to max were presented by dots. *, P<0.05; **, P<0.01; two-tailed Student’s t-test

the three genes (CCLS, CXCLI1, and CXCL16) consist-
ently upregulated in brain tissues of AD patients and the
mouse models, only CXCL16 showed an upregulated
expression in peripheral blood of MCI and AD patients
as compared to controls (Table 2 and Fig. 4). This result
suggests the potential of CXCL16 to be a biomarker for
AD development.

No association of chemokine genetic variants with AD
in Han Chinese
Among these Han Chinese subjected to targeted
sequencing, the mean sequencing depth of each gene
was higher than 90 x in targeted sequencing (Additional
file 1: Table S1), and the sequencing depth for each vari-
ant was higher than 25 x (Additional files 2 and 3). A
total of 910 genetic variants (including 839 rare and 71
common variants) in 31 chemokine genes passed the
quality control and were analyzed subsequently. The
SKAT-O analysis [63] was conducted using rare variants
in each gene for each cohort. In the Southern cohort,
possibly pathogenic variants in CCR7 (p=0.004) and
missense variants in CCR9 (p=0.009) were enriched in
AD patients. In the Eastern cohort, CCL3, CCRS, and
CCR9 showed an association with AD at the gene-burden
level. When combined both cohorts together to achieve a
better statistic power, we found that five genes (including
CCL3, CCR7, CCRY9, CCRL2, and XCR1) were associated
with AD at the gene-burden level and had an enrichment
of rare variants (Additional file 1: Table S2). However,
none of these significances survived the multiple testing
correction, partially due to the limited sample size.

To confirm the gene-based association between
chemokine genes and AD identified in Han Chinese, we

used the WES data in the discovery stage of ADSP (5740
AD cases and 5096 cognitively normal controls) [44] as a
validation cohort. None of these chemokine genes asso-
ciated with AD in our Han Chinese population could be
validated in the ADSP dataset [44], although we found
that four genes (CCL2, CCR6, CXCL6, CX3CRI) were
associated with AD at the gene-burden level under cor-
rection for different covariates, including the principal
components, sequencing center, sex, age, and APOE &4
and €2 dosages, with the SKAT-O analysis [63] by using
the ADSP dataset [44] (Additional file 1: Table S3).

Next, we tested the single-variant association of 839
rare and 71 common variants with AD risk in each Han
Chinese cohort and the combined sample. We observed
nominally significant association with AD of eight rare
variants in six of the 31 chemokine genes in meta-analy-
sis, but none of these variants survived the multiple test-
ing correction (Additional file 2). The MAF of 71 common
variants ranged from 0.01 to 0.5 in the combined control
samples. Under the gene-only hypothesis and log additive
model with an average population MAF of 0.1, the statis-
tical power to detect an odds ratio (OR) value of 1.25 for
a risk allele using the current sample size (1280 cases and
5044 controls) was above 88.8%. We observed a signifi-
cant association of rs181868085 (p=0.006, OR=1.59) in
CXCLI and rs2304973 (p=0.045, OR=0.84) in CXCL16
with AD in the meta-analysis (Additional file 3). The OR
values of these two SNPs indicated a consistent direc-
tion of genetic effect on disease risk between the South-
ern and the Eastern cohorts, although the association
did not survive the multiple testing correction. Note that
we observed a significant association between CCL3 and
AD in the Eastern cohort of Han Chinese, even after the
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Bonferroni correction (p=4.35 x 10™%), but this associa-
tion was weakened in the combined Han Chinese sam-
ple (»=0.008; Additional file 1: Table S2), suggesting
that population heterogeneity may exist even between
our two cohorts under study. A reanalysis of the allele
frequency data of 71 common variants in the newly pub-
lished GWAS study [6] showed no association with AD
in the European population (Additional file 1: Table S4).

Taken together, there seems to be no robust association
of rare and common variants of chemokine genes with
AD in both Han Chinese and European populations. The
weak association between the chemokine gene and AD
observed in the gene-based burden test might be caused
by population substructure and stratification.

MR analyses prioritized CCL5 as a causal gene for AD

The MR analysis based on large-scale proteomic data
of plasma chemokine levels [59, 60] and a genetic study
of AD [3] showed that CCL5 (p=0.0055, p= —0.0667,
Table 3) was causally linked to AD without the reverse
causal effect (»p =0.7864, p=0.0078). This result, together
with the observation of altered expression of CCLS in
AD patients and the mouse models, indicated that CCL5
dysregulations might be actively involved in the develop-
ment of AD.

Discussion

Alteration of chemokines has been frequently reported
to be involved in AD [28, 31, 32]. However, the exact
mechanisms of the upregulation or downregulation of
chemokine genes during the development of AD have
not been sufficiently clarified, and this has led to a dis-
pute regarding whether the chemokine expression altera-
tions are the drivers, or by-products, of AD pathobiology.
In this study, we aimed to determine the role of mRNA
expression and genetic variations of 31 chemokine genes
in AD, with an intention of defining the involvement of
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chemokines in AD. By integrating the genetic analyses,
mRNA expression alterations, and pathological correla-
tion in both AD patients and mouse models, we found
an involvement of CXCL16 and CCL5 in the develop-
ment of AD. This comprehensive analysis enabled us to
provide a systematic view for understanding the roles of
chemokines in the development of AD. First, the mRNA
expression levels of a small proportion of chemokines
under study were upregulated in brain regions both in
AD patients (Table 1 and Fig. 2) and AD mice (Fig. 3).
This result is consistent with previous reports for a higher
level of proinflammatory chemokines in peripheral blood
and brain tissues in AD patients [28, 64], and supports
the significant role of chemokines in the neuroinflamma-
tory process of AD. Second, we found that the upregu-
lated chemokines were positively correlated with AP and
tau pathology in AD mice (Fig. 3). This observation sug-
gested an active role of chemokines in AD progression
although their function in regulating AP or tau pathology
remains to be determined [32]. Third, the MR analysis
showed that CCL5 was prioritized to be causally linked to
AD, indicating that chemokine gene may be involved in
AD in different ways.

We did not obtain a firm conclusion regarding the
association of genetic variants of 31 chemokine genes
with AD. Although we found five genes (CCL3, CCR?7,
CCR9, CCRL2, and XCRI) were nominally associated
with AD in the combined Han Chinese sample in the
gene-based burden test (Additional file 1: Table S2), none
of the associations can be verified in the populations of
European ancestry based on a data-mining of the ADSP
dataset [44] (Additional file 1: Table S3). Instead, four
other genes, CCL2, CCR6, CX3CR1, and CXCL6, were
suggested to be associated with AD in the populations
of European ancestry [44]. Our analysis of the potential
association between rare or common variants and AD
risk showed the same pattern of mixed signal for positive

Table 3 Summary results of bi-direction MR estimates for causal effect between chemokines and Alzheimer’s disease

Exposure Exposure ID Outcome Outcome ID Nsnp B SE P OR 95% Cl

CCLs prot-a-409 Alzheimer’s disease ieu-b-2 29 —0.0667 0.0240 0.0055 0.94 0.89-0.98
CXCL1 prot-b-16 Alzheimer's disease ieu-b-2 8 —0.0251 0.0353 04773 0.98 0.91-1.05
CXCL16 prot-a-745 Alzheimer’s disease jeu-b-2 27 —0.0050 0.0246 0.8404 1.00 0.95-1.04
Alzheimer’s disease ieu-b-2 CCLs prot-a-409 50 0.0078 0.0290 0.7864 1.01 0.95-1.07
Alzheimer's disease ieu-b-2 CXCu1 Prot-b-16 32 0.0016 0.0380 0.9657 1.00 0.93-1.08
Alzheimer's disease ieu-b-2 CXCL16 prot-a-745 50 —0.0404 0.0290 0.1636 0.96 0.91-1.02

Nsnp Number of SNPs used as instrumental variables with GWAS p<1.0 x 10~°

B The effect size of exposure on outcome

SE Standard error of

P P value of the causal effect inference by inverse-variance weighted (IVW) model
OR Odds ratio of the causal effect, 95% CI 95% confidence interval of OR
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association. Therefore, we were unable to make a firm
conclusion that genetic variants of the chemokine genes
had a role in conferring genetic risk to AD, and the cur-
rent weak association could be real or could be explained
by different genetic structures between Asian and Euro-
pean populations. Independent validation analysis with a
large sample size in populations of different ancestral ori-
gins is needed to clarify this issue.

The dysregulation of CCL5 and CXCL16 in AD
patients at the transcriptional level deserved further
attention. The CCL5 was reported to be upregulated in
peripheral blood mononuclear cells of AD patients [29,
65], and AB42 treatment could increase the expression of
CCL5 and its receptor CCR5 in peripheral mononuclear
cells [66]. The upregulation of CCL5 in the AD brain
may play a possible neuroprotective role [24], as soluble
CCL5 activated by AP had an ameliorating effect on AD
in mice by recruiting bone marrow-induced microglia
immune response [67]. In this study, we found that CCL5
increases with AD development in both mouse models
and patients, and an increased CCL5 level was causally
associated with decreased AD risk in the MR analysis,
collectively supporting the active role of CCL5 in AD and
the potential utility of CCL5 as a therapeutic target.

Concerning the involvement of CXCL16 in AD, there
were only a few reports available until very recently,
Piehl et al. highlighted the CXCL16-CXCR6 axis in CSF
of aged and AD brain [68]. These researchers found that
CXCL16, derived from inflamed microglia and increased
in CSE, activated the CD8" T cell trafficking to the CSF
through the CXCL16-CXCR6 pathway [68]. Note that
dysregulation of CXCL16 was previously suggested as a
possible mechanism of neurodegeneration in AD [69].
The consistent alteration pattern of CXCL16 in serum,
CSE, and brain tissues of AD patients suggested that
this chemokine might be used as a potential biomarker
for monitoring AD development. A clinical observation
study is needed to test this possibility.

This study has some limitations. First, the sample size
used in genetic analyses was relatively small, and poten-
tial population stratification and different population
structure might blur the potential association between
chemokine genes and AD. Second, although we observed
expression alterations of some chemokine genes in brain
tissues of AD patients and the mouse models, we have
not linked the expression changes to cell types and had
no experimental data to discern its potential effect on
cellular function of these affected cells. We also did not
validate the causal role of the highlighted genes, such as
CCL5 and CXCL16, in animal models of AD [70]. Third,
we only analyzed a proportion of chemokines in this
study, and we could not exclude the possibility that other
chemokine genes might have a prominent role in AD
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pathobiology. Nonetheless, the accumulating knowledge
of chemokines’ roles in AD, as exemplified in this study
with an intention of comprehensive integrative analysis,
is undoubtedly essential for guiding the development of
potential novel immunotherapies for AD.

Conclusions

In short, through an extensive analysis of chemokine
genes based on expressional, pathological, and genetic
analysis data, we provide multiple lines of evidence to
support the important role of chemokines CCL5 and
CXCL16 in the development of AD. Further genetic
studies with larger sample sizes and functional assays
are needed to validate our conclusion and to depict

the mechanisms of these two chemokines in AD

pathogenesis.
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Fig. S1 Up-regulation of mRNA expression of chemokine genes during aging in AD
mouse models. A-J The age-related mRNA expression alteration of each of the 10
chemokine genes. Data were retrieved from Mouseac (www.mouseac.org) [1]. The
age-related mRNA expression level was measured in 114 brain tissues from WILD
mice, 44 brain tissues from HO TASTPM mice, and 45 brain tissues from TAU mice
at different life stages. Statistical differences were calculated by two-tailed student’s t-
test. Error bars represent the population standard deviation. Ns, not significant; **P <
0.01; ***P <0.001; ****P <0.0001.
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Fig. S2 Correlation between the mRNA expression levels of chemokine genes with
AD pathology in AD mouse models. Data were retrieved from Mouseac
(www.mouseac.org) [1]. A-J shows the correlation between each of the chemokine
gene and the AP and tau pathology. The scores of AP pathology were retrieved from
44 brain tissues of HO TASTPM mice, and the scores of tau pathology were retrieved
from 45 brain tissues of TAU mice. The correlations between mRNA expression
levels and AP or tau pathology were measured using the Pearson correlation analysis.
The solid and dashed lines represent the slope and the 95% confidence intervals in
linear regression.



Table S1 Sequence coverage of each gene in the targeted sequencing

10x Coverage

20x Coverage
(o)

30x Coverage
(o)

50x Coverage
(“o)

Gene Mean

depth (%)
C-C motif chemokine ligand
CCL1 923 100
CCL2 94.1 100
CCL3 106.3 100
CCL5 118.7 100
CCLS 139.4 100
CCLI11 134.2 100
CCL14 160.6 100
CCL15 146.2 100
CCLI6 182.0 100
C-C motif chemokine receptor
CCRI 229.2 100
CCR3 239.4 100
CCRS5 250.2 100
CCR6 248.6 100
CCR7 139.7 100
CCRY 229.5 100
CCRL2 222.8 100
C-X-C motif chemokine ligand
CXCLI 102.6 100
CXCL2 109.1 100
CXCL6 150.5 100
CXCLS 134.9 100
CXCLY 187.9 100
CXCLI10 140.4 100
CXCLI11 206.4 100
CXCLI3 115.3 100
CXCLI6  94.8 100
C-X-C motif chemokine receptor
CXCR2 203.8 100
CXCR4 198.4 100
CXCR5 131.9 100
CXCR6 213.4 100

C-X3-C motif chemokine receptor

CX3CRI

X-C motif chemokine receptor

XCRI

225.7

171.3

100

100

100
100
100
100
100
100
100
100
100

100
100
100
100
100
100
100

100
100
100
100
100
100
100
100
100

100

100

100

100

100

100

100
100
100
100
100
100
100
100
100

100
100
100
100
100
100
100

100
100
100
100
100
100
100
100
97.3

100

100

100

100

100

100

100
97.0
75.1
100
100
100
100
98.4
100

100
100
100
100
100
100
100

87.7
91.6
100
92.6
100
100
100
100
84.8

100

100

99.9

100

100

100

The mean depth of a gene was calculated by an equation = total sequence data / gene length.

Nx coverage was calculated by an equation = (the total number of nucleobases in a gene that was

sequenced over N times / total gene length) x 100%.



Table S2 Results of SKAT-O analysis in Han Chinese with and without AD

Southern cohort

Eastern cohort

Combined

Gene (635 cases vs. 1507 controls) (645 cases vs. 1507 controls) (1280 cases vs. 1507 controls)

LoF Possibly pathogenic Missense LoF Possibly pathogenic Missense LoF Possibly pathogenic  Missense
C-C motif chemokine ligand
CCLI NA 0.648 (1) 0.532 (2) NA 0.650 (1) 0.515 (3) NA 0.730 (1) 0.431 (3)
CCL2 NA NA 0.780 (3) NA NA 0.755 (2) NA NA 0.798 (3)
CCL3 NA 1.000 (0) 0.763 (4) NA 1.000 (0) 4.351% 10 (5)* NA 1.000 (0) 0.008 (6)*
CCL5 NA 0.648 (1) 0.456 (5) NA 0.300 (2) 0.591 (4) NA 0.752 (2) 0.824 (6)
CCLS NA NA 0.148 (1) NA NA 0.150 (1) NA NA 0.105 (2)
CCLI11 NA NA 0.753 (2) NA NA 0.755 (2) NA NA 0.357 (2)
CCL14 1.000 (0) NA 0.532 (2) 1.000 (0) NA 0.794 (2) 1.000 (0) NA 0.608 (2)
CCLIS5 NA NA 0.423 (3) NA NA 0.222 (4) NA NA 0.201 (5)
CCLI6 NA NA 0.125 (4) NA NA 0.435 (5) NA NA 0.110 (5)
C-C motif chemokine receptor
CCRI NA 0.532 (6) 0.973 (9) NA 0.061 (9) 0.362 (12) NA 0.187 (11) 0.740 (14)
CCR3 NA 0.897 (6) 0.930 (10) NA 0.463 (9) 0.464 (14) NA 0.671 (11) 0.853 (16)
CCRS5 NA 0.798 (9) 0.650 (17) NA 0.026 (12)* 0.025 (19)* NA 0.121 (12) 0.072 (20)
CCR6 NA 1.000 (0) 0.772 (6) NA 0.150 (1) 0.773 (6) NA 0.230 (1) 0.847 (8)
CCR7 0.332(1)  0.004 (4)* 0.142 (11) 0.851 (1) 1.000 (0) 0.927 (6) 0.418 (1) 0.022 (4)* 0.378 (12)
CCRY NA 0.296 (2) 0.009 (11)* NA 0.016 (5)* 0.117 (13) NA 0.067 (6) 0.015 (15)*
CCRL2 NA 0.592 (7) 0.183 (15) NA 0.672 (7) 0.089 (18) NA 0.876 (9) 0.042 (20)*
C-X-C motif chemokine ligand
CXCLI NA 1.000 (0) 0.456 (4) NA 1.000 (0) 0.755 (2) NA 1.000 (0) 0.524 (4)
CXCL2 0385(1) NA 0.290 (3) 0.387 (1) NA 0.288 (6) 0.176 (1) NA 0.457 (6)
CXCL6 NA NA 0.057 (2) NA NA 0.109 (3) NA NA 0.118 (3)




CXCLS NA NA

CXCL9 NA NA
CXCL10 NA 0.648 (1)
CXCL11 1.000 (0)  0.532(2)
CXCLI13 NA NA
CXCLI16 NA 0.408 (1)
C-X-C motif chemokine receptor
CXCR2 NA 0.780 (3)
CXCR4 NA 1.000 (0)
CXCR5 NA 0.296 (2)
CXCR6 NA 0.780 (3)

C-X3-C motif chemokine receptor
CX3CR1 NA 0.662 (3)
X-C motif chemokine receptor

XCRI NA 0.275 (8)

0.456 (5)
0.516 (3)
0.853 (2)
0.301 (7)
0.772 (2)
0.232 (9)

0.378 (12)
0.739 (5)
0.872 (6)
0.666 (4)

0.758 (13)

0.277 (18)

NA
NA
NA
1.000 (0)
NA
NA

NA
NA
NA
NA

NA

NA

NA
NA
0.650 (1)
0.526 (3)
NA
0.904 (1)

0.755 (2)
0.150 (1)
0.121 (3)
0.755 (2)

0.469 (2)

0.054 (8)

0.562 (4)
0.526 (3)
0.853 (2)
0.761 (8)
0.308 (3)
0.277 (9)

0.710 (10)
0.120 (5)
0.559 (8)
0.245 (5)

0.362 (10)

0.106 (17)

NA
NA
NA
1.000 (0)
NA
NA

NA

NA
NA

NA

NA

NA
NA
0.730 (1)
0.686 (3)
NA
0.502 (1)

0.798 (3)
0.230 (1)
0.234 (4)
0.798 (3)

0.496 (3)

0.031 (9)*

0.457 (6)
0.413 (3)
0.722 (2)
0.320 (8)
0.736 (3)
0.178 (11)

0.837 (13)
0.329 (7)
0.934 (9)
0.603 (6)

0.629 (14)

0.069 (20)

Numbers of tested variants are shown in parentheses and association with nominal significance (p < 0.05) was marked with a “*”.

LoF, loss-of-function variants.



Table S3 Results of gene-based burden test of chemokine genes from ADSP [2]

Gene nSNPs cMAC all p mo0 p_ml p_m2
C-C motif chemokine ligand

CCLI 10 15 0.508 0.580 0.516
CCLI11 14 42 0.265 0.292 0.354
CCL14 21 1766 0.073 0.114 0.160
CCLI15 11 1058 0.489 0.462 0.731
CCLI6 17 382 0.651 0.401 0.313
CCL2 5 24 0.064 0.033 0.030
CCL3 14 81 0.144 0.374 0.294
CCL5 10 21 0.792 0.469 0.541
CCLS 14 559 0.175 0.348 0.413
C-C motif chemokine receptor

CCRI 26 111 0.473 0.451 0.602
CCR3 36 535 0.662 0.787 0.811
CCRS5 57 744 0.452 0.117 0.160
CCR6 24 31 0.015 0.058 0.147
CCR7 25 721 0.985 0.704 0.755
CCR9 32 360 0.239 0.601 0.333
CCRL2 46 798 0.472 0.941 0.912
C-X-C motif chemokine ligand

CXCLI 12 60 0.331 0.064 0.053
CXCL10 10 136 0.699 0.095 0.107
CXCL11 16 179 0.104 0.645 0.445
CXCL13 11 16 0.300 0.407 0.614
CcxcLie 21 273 0.322 0.491 0.487
cXxcLz2 14 490 0.681 0.350 0.286
CXCL6 13 107 0.020 0.101 0.115
CXCL9 11 33 0.442 0.804 0.864
C-X-C motif chemokine receptor

CXCR2 29 154 0.282 0.254 0.349
CXCR4 23 40 0.665 0.948 0.830
CXCR5 26 44 0.752 0.432 0.348
CXCR6 15 163 0.990 0.599 0.601
C-X3-C motif chemokine receptor

CX3CRI 27 436 0.011 0.013 0.015
X-C motif chemokine receptor

XCRI 28 188 0.542 0.811 0.771

Data for CXCLS8 was not available in this study. nSNPs, number of SNPs tested; cMAC _all,
cumulative minor allele count in all samples including 5740 AD cases and 5096 cognitively
normal controls in discovery stage; p_mo, p values were adjusted for PCs and sequencing center;
p_ml, p values were adjusted for sex and age at diagnosis or last follow-up in addition to those
included in mo; p_m2, p values were adjusted for APOE ¢4 & €2 dosages in addition to those

included in m1.



Table S4 Association results of common variants in European population

Gene Variant id P Chr Location Allele Effect_allele freq OR ci_lower ci_upper beta se
CCL2 rs28730833  0.2523 17 34255475 A/T 0.0129 1.045 0.969 1.126 0.0436 0.0381
CCL2 rs4586 0.1808 17 34256250 T/C 0.6398 1.011 0.995 1.028 0.0113 0.0084
CCL2 rs13900 0.5038 17 34256892 T/C 0.2693 0.994 0.976 1.012 -0.0061 0.0091
CCL3 rs1130371 0.7399 17 36089191 A/G 0.2311 0.997 0.978 1.016 -0.0032 0.0098
CCLS rs41410552  0.7661 17 34319112 A/G 0.107 1.004 0.978 1.03 0.0039 0.0132
CCLS rs1133763 0.6492 17 34320812 A/C 0.8455 0.995 0.973 1.017 -0.0051 0.0113
CCLI1 rs1129844 0.2609 17 34285875 A/G 0.1834 1.012 0.991 1.033 0.0118 0.0105
CCL14 rs75238886  0.9026 17 35986576 A/G 0.0317 1.003 0.958 1.049 0.0028 0.0231
CCL14 rs113937434 0.9316 17 35986638 A/G 0.0313 1.002 0.957 1.049 0.002 0.0232
CCLI15 rs854625 0.7695 17 36001422 A/G 0.0451 0.994 0.955 1.034 -0.006 0.0203
CCLI6 1s79254649  0.3018 17 35977569 A/C 0.0242 0.971 0.918 1.027 -0.0295 0.0286
CCLI16 rs11080369  0.7433 17 35978128 A/C 0.9292 0.995 0.964 1.026 -0.0052 0.0159
CCLI6 rs114853983 0.2714 17 35978326 T/C 0.0241 0.969 0.916 1.025 -0.0315 0.0287
CCRI rs34423195  0.676 3 46208231 A/G 0.9218 1.006 0.977 1.037 0.0064 0.0153
CCRI rs3181080 0.6745 3 46208438 A/T 0.9218 1.006 0.977 1.037 0.0064 0.0153
CCR3 rs9853223 0.5162 3 46242602 A/G 0.4376 0.995 0.979 1.011 -0.0053 0.0082
CCR3 rs4987053 0.3866 3 46265209 T/C 0.929 1.014 0.983 1.046 0.0137 0.0159
CCR5 rs1800452 0.9312 3 46373570 A/G 0.001 0.985 0.706 1.376 -0.0147 0.1704
CCR6 rs1012656 0.865 6 167111815  C/G 0.4645 1.001 0.986 1.017 0.0014 0.0081
CCR6 rs3093009 0.3378 6 167135989  A/G 0.7813 1.01 0.99 1.03 0.0096 0.01
CCR6 rs3093007 0.4998 6 167136287  T/C 0.8149 1.007 0.987 1.028 0.0072 0.0106
CCR6 rs2071171 0.489 6 167136554  T/C 0.6183 0.994 0.978 1.011 -0.0058 0.0084
CCR7 rs588019 0.7504 17 40558855 A/G 0.0732 0.995 0.963 1.028 -0.0053 0.0167
CCRL2 rs11266744  0.19 3 46408487 A/C 0.6008 0.989 0.973 1.005 -0.0109 0.0083
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CXCRS5 rs598207 0.1642 11 118894558  C/G 0.2674 1.013 0.995 1.031 0.0129 0.0092
CXCR6 1s2234358 0.9427 3 45947552 T/G 0.4966 0.999 0.984 1.015 -6.00 x 10*  0.0081
CX3CRI 153732378 0.7644 3 39265671 A/G 0.1629 0.997 0.976 1.018 -0.0033 0.0109
CX3CRI 153732379 0.5591 3 39265765 T/C 0.2792 1.005 0.988 1.023 0.0052 0.009

CX3CRI  1s11715522  0.9979 3 39281672 A/C 0.6025 1 0.984 1.017 0 0.0084
XCRI rs2230322 0.2389 3 46021837 T/C 0.893 1.016 0.99 1.043 0.0157 0.0133
XCRI rs71327010  0.255 3 46027343 T/G 0.1035 0.985 0.959 1.011 -0.0153 0.0135
XCRI 157623476 0.1307 3 46027351 A/G 0.7796 0.985 0.967 1.004 -0.0148 0.0098

Summary statistics are available through the National Human Genome Research Institute-European Bioinformatics Institute GWAS catalog under accession number
GCST90027158 (https://www.ebi.ac.uk/gwas/) [3].

Thirteen common variants (rs193057414, rs74842203, rs117290001, rs181868085, rs3732380, rs137916685, rs70937035, rs151132172, rs17038679, rs61758325,
rs41339751, rs75158174, 1s55901334) have no data in this GWAS study.

Chr, chromosome; Location, base pair location in GRCh38; Allele, effect allele/other allele; OR, odds ratio of the effect allele; ci, confidence interval of OR; se,

standard error.
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Rare variants of 31 chemokine genes in Han Chinese with AD

a

M-CAP

Stage 1 (Southern cohort)

Stage 2 (Eastern cohort)

Stage 3 (meta-analysis)

MAF of  Allele no.

Gene  Chr*  Position” Variant ID® Al'  Ref® Location Function  Amino acid change MeanDP' M-CAP® sensitivity MAF of Alleleno. MAF of  Allele no. ; R
| v | Pvalue  OR  95% CI i
score cases'__of cases _contrals' _of controls cases'

CCLI 17 32688760 7573288091 A G intronic reaulatory B 308 NA NA  B.O00E-04 1250  0.000333 3004 0.501 240 0.03-188.51 0.000781
CCLI 17 32690253 chrl7 32690253 G A A G upstream  downstream - 362 NA NA 0 1242 0.000337 2968 1.000 0.00  0.00-93.06 0
CCLI 17 32690089 chrl7 32690089 T C  C T intronic intron - 349 NA NA 0 1246 0 2970 1.000 0.00 0.00-Inf  0.00079
ccLi 17 32687689 r53136684 G A intronic  downstream - 304 NA NA 0 1156 0.000357 2800 1.000 000 0.00-94.33 0
CCLI 17 32687638 15572840565 C T exonic synonymous CCLI.T77T 37.8 NA NA 0 1252 0 2980 1.000 0.00 0.00-Inf 0
CcCcLI 17 32688811 15772552276 G C  exonic regulatory CCLIp.G6IR 447 0007191  0.99231 0 1270 0.000664 3014 1.000 000  0.00-12.64 0
cCcLI 17 32687571 15749704943 C A UTR3 3 prime UTR - 39.1 NA NA 0 1260 0 3002 1.000 0.00 0.00-Inf 0000779
ccLI 17 32690119 15542632553 C A exonic downstream CCLIn.V21G 385 000821 0.99 0 1262 0 3002 1.000 0.00 0.00-Inf 0000783
CCLI 17 32687650 chrl7 32687650 GC C G exonic downstream CCLLIp.CT3W 369 0201628  0.64692 0 1248 0.000337 2966 1.000 000 0.00-92.55 0
ccLi 17 32687522 r51463966077 G T UIR3 downstream - 345 NA NA 0000808 1238 0 2956 0295 239 0.06-Inf 0
CCLI 17 32688738 chrl7 32688733 AT T A intronic regulatory - 37.1 NA NA 0 1214 0.000334 2992 1.000 0.00  0.00-95.98 0.000801
ccLi 17 32690057 15375569467 A G intronic intron - 293 NA NA 0 1162 0.000352 2838 1.000 0.00  0.00-95.11 0
ccLl 17 32687511 rs3136683 C G UR3 downstream - 329 NA NA 0 1220 0.000341 2930 1.000 000 0.00-93.53 0
CCLI 17 32688775 15187174245 G A intronic regulatory - 425 NA NA 0003968 1260  0.003989 3008 1.000 099 0.27-3.04 0.000778
ccLi 17 32690056 15185823036 T C intonic  downstream - 29 NA NA 0001712 1168  0.001413 2830 1.000 121 0.11-847 0.000853
CCLI 17 32690231 chrl7 32690231 GA A G UTRS 5 prime UTR - 385 NA NA 0 1260 0.000333 3002 1.000 000  0.00-92.79 0

17 32688878 15533149708 G C  exonic regulatory CCLIp.A3SA 453 NA NA 000237 1266  0.000995 3014 0370 238 032-17.81 0

17 32614087 15377267955 T  C intronic intron - 49.1 NA NA 0 1266 0 3014 1.000 0.00 0.00-Inf 0000779

17 32612684 15897141820 T C  upstream upstream - 418 NA NA 0 1260 0 3000 1.000 0.00 0.00-Inf 0

17 32614128 chrl7 32614128 CT T  C  exonic synonymous CCLI1p.T30T 503 NA NA 0 1270 0.000332 3014 1.000 000 0.00-92.42 0

17 32612864 £51345202009 C A exonic regulatory CCLI1:p.I13L 44 0002338 0.99846 0 1266 0.000332 3012 1.000 000 0.00-92.65 0

17 32614157 15764694346 T A exonic missense CCL11:p.K40M 504 0012144  0.98231 0 1270 0.000332 3014 1.000 000 0.00-92.42 0

17 32614552 rs183026342 A G intronic intron - 39.1 NA NA 0 1234 0 2996 1.000 0.00 0.00-Inf 0

17 32612754 15547574343 A G upstcam 5 prime UTR - 4.7 NA NA 0 1270 0.000332 3014 1.000 000 0.00-92.42 0

17 32612665 15762590301 G A upstream upstream - 385 NA NA  8.00E04 1250 0 2992 0295 240 0.06-Inf 0000796

17 32612703 r51479581443 T C  upsteam 5 prime UTR - 436 NA NA 0002366 1268  0.000995 3014 0370 238 032-17.78  0.000779

17 32612937 15370775153 A G intronic regulatory - 36.5 NA NA 0000843 1186 0 2968 0286 2.50 0.06-Inf 0

17 32612691 r51182975436 T G upsteam 5 prime UTR - 427 NA NA 0 1266 0.000333 3004 1,000 0.00  0.00-92.41 0

17 32612839 15185980467 T C  exonic regulatory CCLI11:p.848 45 NA NA 001343 1266  0.008988 3004 0.188 150 076287 001009

17 32612712 15200213188 T C  upsteam 5 prime UTR - 438 NA NA 0 1268 0 3012 1.000 0.00 0.00-Inf 0000776

17 32612731 15199775798 G A upstcam 5 prime UTR - 445 NA NA 0000787 1270  0.000664 3014 1.000 119 0.0222.82 0

17 32614658 «chrl7 32614658 GA A G exonic synonymous CCLILp.V8IV 4.6 NA NA 0 1266 0.000332 3012 1.000 000 0.00-92.65 0

17 32614743 15200369153 C G UTR3 3 prime UTR - 38 NA NA 0 1200 0.000336 2978 1.000 000 0.00-96.64 0.001631

17 32614577 chrl7 32614577 TG G T intronic intron - 424 NA NA 0 1260 0 3012 1.000 0.00 0.00-Inf 0000781

17 32614551 r51190477269 C T intronic intron - 39 NA NA 0 1232 0 2998 1.000 0.00 0.00-Inf 0

17 32614556 chrl7 32614556 AG G A intronic intron - 40.1 NA NA 0 1238 0.000332 3008 1.000 000 0.00-94.62 0

17 32612814 r5137995665 G C UIRS regulatory - 45 NA NA 0 1270 0 3012 1.000 0.00 0.00-Inf 0002326

17 32612721 ¢chrl7 32612721 TC  C T  upstream 5 prime UTR - 44.1 NA NA 0000787 1270 0 3012 0297 237 0.06-Inf 0

17 32614165 chrl7 32614165 C T T  C  exonic missense CCLI11:p.L43F 505 0004421  0.99846 0 1270 0 3014 1,000 0.00 0.00-Inf 0

17 32612842 rs757174131 T A exonic regulatory CCLI1:p.ASA 444 NA NA 000079 1266 0 3010 0296 238 0.06-Inf 0

17 32612840 1556120942 A G exonic regulatory CCLI1:p.AST 445 000424 0.99846 0 1264 0 3008 1.000 0.00 0.00-Inf 0

17 32614704 chrl7 32614704 CA A C  exonic missense CCL11:p.P97T 4310015043 097615 0 1262 0 3010 1.000 0.00 0.00-Inf 0

17 32612756 r51470484567 A G upstcam 5 prime UTR - 4.7 NA NA 0 1270 0 3010 1.000 0.00 0.00-Inf 0

17 32614703 chrl7 32614703 GA A G exonic synonymous CCLI1:.K96K 432 NA NA 0 1264 0 3012 1.000 0.00 0.00-Inf 0

17 32612701 chrl7 32612701 CT T C  upstream 5 prime UTR - 434 NA NA 0 1268 0.000332 3014 1.000 000 0.00-92.57 0

17 34313606 15755332753 T C  splicing regulatory - 459 0.00964  0.98538 0 1270 0 3014 1.000 0.00 0.00-Inf 0000776

17 34312811 chrl7 34312811 CA A C  exonic regulatory CCL14:.V34F 507 0002496  0.99846 0 1270 0.000664 3014 1.000 0.00  0.00-12.64 0

17 34313637 15771441014 T C  exonic regulatory CCL14p.A17T 494 0002919  0.99846 0 1270 0 3014 1.000 0.00 0.00-Inf 0

17 34311411 chrl7 34311411 AG G A exonic NMDJ3 prime UTI  CCLI4ip.Y69H 444 0010564 0.98462 0 1270 0 3012 1.000 0.00 0.00-Inf 0

17 34311478 ¢chrl7 34311478 GC  C G exonic NMD.J3 prime UTI  CCLI4ip.Y46X 434 NA NA 0 1270 0 3004 1.000 0.00 0.00-Inf 0

17 34311483 chrl7 34311483 GC C G exonic NMDJ3 prime UTI  CCLI4:p.P4SA 431 0009029  0.98769 0 1270 0 3010 1.000 0.00 0.00-Inf 0

17 34313607 15186783049 C G exonic regulatory CCL14p.R27G 46 0004454 0.99846 0 1270 0.000332 3012 1.000 000 0.00-92.36 0.000775

17 34311433 r5148605501 T C  exonic synonymous CCLI14:.P61P 443 NA NA 0 1270 0.000332 3010 1.000 0.00  0.00-92.30 0

17 34324849 r5150213949 A G exonic missense CCLI15:p.P99L 432 0.000585 1 0002362 1270 0.001327 3014 0430 178 026-10.55 0.001558

17 34325361 15567687330 C T  exonic 5 prime UTR  CCLIS;p.K68R 44 0.00144 1 0 1268 0.000332 3014 1.000 0.00  0.00-92.57 0.000778

17 34325426 chrl7 34325426 GC  C G exonic regulatory CCLI5:p.546R 426 0.001548 1 0000789 1268 0 3010 0.296 238 0.06-Inf 0

17 34328523 chrl7 34328523 GC C G exonic regulatory CCLI5:p.V3V 67.4 NA NA 000079 1266 0 3012 0296 238 0.06-Inf 0

17 34328513 ¢chrl7 34328513 C A A C  exonic regulatory CCLI5:p.ATS 67 0.001503 1 0 1264 0 3010 1.000 0.00 0.00-Inf 0000784

17 34324876 15745762672 T C  exonic missense CCLI15:.R900 425 0.001033 1 0 1268 0 3004 1.000 0.00 0.00-Inf ~ 0.00078

17 34304735 chrl7 34304735 GA A G exonic regulatory CCL16:p.T771 623 0004385  0.99846 0 1270 0.000332 3014 1.000 000 0.00-92.42 0

17 34304657 15536870292 A G exonic regulatory CCL16:.T103M 751 0.001475 1 0 1270 0.000332 3014 1.000 000 0.00-92.42 0

17 34308597 15565897451 A T upsteam  regulatory - 331 NA NA 0 1158 0.000674 2968 1.000 000 0.00-13.65 0

17 34304726 rs768847780 C T exonic regulatory CCL16:0.N80S 625 0.001551 1 0 1270 0.00095 3014 0560 000 0.00-5.74 0

17 34305241 chrl7 34305241 CT T C  exonic synonymous CCLI6.V45V 493 NA NA 0 1270 0.000332 3014 1.000 000 0.00-92.42 0

17 34308523 15549950289 A G UIRS regulatory - 40.7 NA NA 0 1264 0 2994 1.000 0.00 0.00-Inf  1.56E-03

17 34308565 chrl7 34308565 G A A G upstream  regulatory - 373 NA NA 0 1240 0.000334 2996 1.000 0.00  0.00-94.09 0

17 34304806 15772673314 T  C intronic regulatory - 61.7 NA NA 0000789 1268 0 3008 0297 237 0.06-Inf 0

17 34308476 15369188602 G A UIRS regulatory - 417 NA NA 0 1266 0.000332 3012 1.000 000 0.00-92.65 0

17 34304748 15192887586 T G exonic regulatory CCLI6:.R73R 623 NA NA 0 1270 0 3014 1.000 0.00 0.00-Inf 0000775

17 34308436 chrl7 34308436 GC C G exonic regulatory CCLI6:p.ATA 413 NA NA 0 1268 0 3012 1.000 0.00 0.00-Inf 0000781

17 34308408 chrl7 34308408 TA A T  exonic regulatory CCLI6:p.117F 398 0002232 0.99923 0 1270 0 3010 1.000 0.00 0.00-Inf 0

17 34304538 chrl7 34304538 TC  C T  UTR3 regulatory - 622 NA NA 0 1268 0 3014 1.000 0.00 0.00-Inf 0000776

17 34305154 chrl7 34305154 GA A G intronic intron - 489 NA NA 0 1268 0.000332 3012 1.000 0.00  0.00-92.51 0

17 34308475 r51219037835 A C UIRS regulatory - 418 NA NA 0000789 1268 0 3010 0296 238 0.06-Inf 0

17 34308350 15200938478 A G intronic regulatory - 315 NA NA 0 1202 0.002381 2940 0204 000 0.00-1.70  0.004181

17 34308364 chrl7 34308364 GA A G intronic regulatory - 339 NA NA 0 1218 0.001008 2976 0.561 000 0.00-5.91 0

17 34308561 chrl7 34308561 C G G C  upstream  regulatory - 38.1 NA NA 0 1246 0.000666 3002 1,000 000 0.00-12.83 0

17 34305138 chrl7 34305133 C T T  C intronic intron - 483 NA NA 0 1268 0 3014 1.000 0.00 0.00-Inf 0000776

17 34308491 15371857407 T C URS regulatory - 416 NA NA 0 1270 0.000665 3008 1.000 000 0.00-12.62 0

17 34308392 15543053536 T C  exonic regulatory CCL16:0.R22H 378 0001615  0.99923 0 1266 0 2988 1.000 0.00 0.00-Inf 0000786

17 34308401 r5199602184 A G exonic regulatory CCLI62.S19L 39 0.004801 0.99846 0 1270 0.000665 3008 1.000 0.00  0.00-12.62 0

17 34305092 chrl7 34305092 AC C A intronic intron - 437 NA NA 0000814 1228 0 2986 0291 243 0.06-Inf 0

17 34304774 chrl7 34304774 AG G A intronic regulatory - 622 NA NA 0 1270 0.000332 3014 1,000 000 0.00-92.42 0

17 34304786 chrl7 34304786 AG G A intronic regulatory - 62.1 NA NA 0 1270 0.000332 3014 1.000 000 0.00-92.42 0

17 34304508 chrl7 34304508 GA A G UTR3 regulatory - 59.9 NA NA 0000808 1238 0 2998 0292 242 0.06-Inf 0

17 34305100 r5189408858 T  C intronic intron - 4.8 NA NA 0000803 1246 0 3000 0293 241 0.06-Inf 0

of cases
1280
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1282
1290
1290
1172
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1282
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1286
1272
1276
1252
1290
1288
1270
1258

MAF of Allele no. of

controls'
0.00099

0
0
0

0.000848

0

0

0

0
0.000424
0.000848

0.00212
0
0.000424
0.000141
0

0
0.000141
0.001272
0.000424
0.000565
0.006785
0.000424

0.00099

0
0.000424
0.000141
0.000707

0

0.000565

controls P value OR'"  95% CI* Pvalue  OR  95% CI* Het1 (%) HetP™
7074 1.000 079 0.02-6.15 0843 T18 022630 0.0 0.530
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 1.000 000  0.00Inf 0637 182 0.1521.69  0.00 0.432
7074 1.000 000  0.00Inf 0361 364 023-5822  0.00 0.764
7074 1.000 000  0.00nf 0888 119 0.11-13.11 0.0 0333
7074 NA NA NA NA NA NA NA NA
7074 1.000 092 0.02-7.61 0889 L14 018736  0.00 0.677
7074 NA NA NA NA NA NA NA NA
7074 1.000 000  0.00Inf 0139 651 05577.68  0.00 0.926
7074 0.150 567 0.15Inf 0254 374 0393595 41.93 0.189
7074 1.000 000  0.00Inf 0637 182 0.1521.68  0.00 0.437
7074 1.000 000  0.00Inf 0658 175 0.15-2091  0.00 0.448
7074 0.487 183 0032286 0.833 LIl 043286  0.00 0.631
7074 1.000 101 002830 0.860 113 030424  0.00 0.893
7074 NA NA NA NA NA NA NA NA
7074 0.149 000  0.00-1.53 0743 126 031508  59.67 0.115
7074 0.154 5.51 0.14-Inf ~ 0.109 762 0.64-90.90  0.00 0453
7074 1.000 0.00  0.00-13.40 0.891 118 0.11-1255  0.00 0.660
7074 NA NA NA NA NA NA NA NA
7074 1.000 0.00 0.00-213.4¢ 0872 120 0.13-1158  0.00 0.717
7074 1.000 000  0.00Inf 0670 172 0142048  0.00 0453
7074 NA NA NA NA NA NA NA NA
7074 1.000 000  0.00-Inf 0670 172 0142048  0.00 0453
7074 0.279 564 0.07-440.81  0.086 625 0.77-50.86  0.00 0911
7074 1.000 061  0.01-442 0580 143 040507 356 0.309
7074 1.000 000  0.00-14.15 0453 230 0262025  0.00 0.324
7074 1.000 000  0.00-838 0735 069 008596  0.00 0.909
7074 0211 149 074281  0.068 150 097231  0.00 0.990
7074 0.488 183 0032283 0.503 195 028-13.88  0.00 0.910
7074 0.605 000  0.00-381 0737 073 012459  0.00 0.536
7074 1.000 000  0.00Inf  0.668 172 0142052 0.00 0.454
7074 0.161 385 0323364 0218 267 056-1274  0.00 0.411
7074 NA NA NA NA NA NA NA NA
7074 1.000 0.00  0.00-220.3C 0.560 209 0182495  0.00 0.922
7074 NA NA NA NA NA NA NA NA
7074 0.112 330 051-1695 0.093 307 0831217 0.00 0.877
7074 1.000 000  0.00nf 0142 641 0547654 0.00 0.919
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 1.000 000  0.00-832 0994 099  0.10-1032  0.00 0585
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 1.000 000  0.00Inf  0.141 645 0547697  0.00 0.921
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA
7074 NA NA NA NA NA NA NA NA



34304703
34304845
34304819
34304796
32583350
32582354
32583892
32582521
32583310
32582498
32582455
32583309
32583861
32582334
32583311
34416500
34416045
34417530
34416533
34416536
34417531
34417493
34417571
34416665
34416063
34417541
34416499
34416559
34416647
34417313
34416486
34416507
34416577
34416702
34416560
34416578
34416038
34416039
34416453
34417475
34416706
34417558
34416655
34199334
34205623
34205670
34205632
34205717
34205533
34207221
34205680
34205662
34199565
34199474
34199514
34207303
34207416
34207335
34199501
34207436
34199282
34199448
32646408
32647360
32646157
32647463
32646426
32647927
32646186
32647299
32646111
32646006
32646140
32646380
32646328
32646192
32646575
32647816
32646501
32646272
32647410
32646583
32646134
32646324
32646181
32646479
32646544
46245772
46245465
46249906
46249797
46245077

chrl7 34304703 T C
chrl7 34304845 A G
rs763998359
rs774525937
chrl7 32583350 A T
rs762750838
rs766347726
chrl7 32582521 T C
rs148937652
rs189570180
rs771009864
760761240
rs773995779
5779422035
chrl7 32583311 G A

5201356193
151049114
1s929424387
rs943179896
151130374
rs983463958
chrl7 34417493 G
chrl7 34417571 T
151719133
chrl7 34416063 C
909385570
rs118134981
rs771827521
151851501
chrl7 34417313 C
rs184293561
151468375708
rs146554516
chrl7 34416702 C
chrl7 34416560 T
chrl7 34416578 T
rs141182065
151049121
151719131
chrl7 34417475 T
chrl7 34416706 T
chrl7 34417558 G
rs749528977
rs370171166
rs776911285
chrl7 34205670 C
rs759918234
chrl7 34205717 T
15766662990
chrl7 34207221 G
rs191296440
chrl7 34205662 G
chrl7 34199565 T
chrl7 34199474 G
rs572481560
chrl7 34207303 C
chrl7 34207416 C
151168580925
chrl7 34199501 A
chrl7 34207436 T
rs752111320
rs140271646
chrl7 32646408 C
rs745389863
15200838025
chrl7 32647463 G
151178525576
151247688071
rs144003271
769159848
151263614226
5200083542
rs199521640
chrl7 32646380 T
151367907135
chrl7 32646192 T
chrl7 32646575 C
rs199534921
rs768645764
rs183097812
chrl7 32647410 G
chrl7 32646583 A
chrl7 32646134 C
151418329867
151168291809
chrl7 32646479 C
1s569040565
rs762719844
chr3 46245465 A T
chr3 46249906 G C
rs549636818
chr3 46245077 A G
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exonic
intronic
intronic
intronic
exonic
UTRS
UTR3
intronic
exonic
intronic
intronic
exonic
UTR3
UTRS
exonic
intronic
exonic
upstream
exonic
exonic
upstream
upstream
upstream
intronic
exonic
upstream
intronic
exonic
intronic
intronic
intronic
intronic
exonic
intronic
exonic
exonic
exonic
exonic
intronic
UTRS
intronic
upstream
intronic
exonic
exonic
intronic
exonic
intronic
exonic
intronic
intronic
intronic
intronic
intronic
intronic
exonic
upstream
UTRS
intronic
upstream
exonic
exonic
upstream
exonic
upstream
intronic
upstream
UTR3
upstream
exonic
upstream
upstream
upstream
upstream
upstream
upstream
exonic
intronic
UTRS
upstream
intronic
exonic
upstream
upstream
upstream
UTRS
exonic
exonic
exonic
upstream
UTRS

exonic

regulatory

intron,non coding
intron,non coding

CCLI16:p.I88V.

CCL2:p.E62D
CCL2:p.A49V
CCL2:p.A49T

CCL2:p.A49A

CCL3:p.Y84Y
CCL3:p.V621
CCL3:p.G61S

CCL3:p.ET8E

CCL3:p.T53M
CCL3:p.147T

CCL3:p.T53S

upstream
intron,non coding

upstream

regulatory

upstream
intron,non coding
5 prime UTR
missense
regulatory
intron
5 prime UTR
3 prime UTR
regulatory
missense

splice,intron
5 prime UTR
regulatory
splice,intron
synonymous
regulatory
regulatory
regulatory
5 prime UTR
synonymous
intron
missense

CCL5:p.T30A

CCL5:p.V631

CCLS:p.V3IL

CCL8:p.S50N

CCL8:p.I30F

CCL8:p.P198

CCL8:p.G21G

CCLS8:p.L8L
CCR1:p.DI1D
CCRL:p.Y114N

CCR1:p.V243A

0.001549

0.033626
NA
0.011372
0.003122

0.057951
NA
0.036341
NA
0.01843

0.015458
NA
0.014066

0.224426
NA
NA

0.02432

1
NA
NA
NA

0.97385

0.61692
NA
NA

0.95077

0
0
0.00079
0
0.000789
0.000791
0
0
0
0.003268
0.00159
0

coocococococoocococooo

5

0.0142
0
0.001577
0
0.01422
0
0
0
0
0.000787
0.000824
0
0.000808
0

0
0.000809
0

0

0

0

0

0
0.000796

0
0.000794

0

0

0

0.00079
0
0

0
0.000789
0
0
0.000787
0

0
0.000787
0

0

0
0.000787
0.000789

0

cococoo

0
0.000801
0

0.007874
0

0
0.000787
0.000787
0.000787

0
0.00158
0

0.000787
0
0
0

1270
1230
1266
1270
1268
1264
1214
1114
1270
1224
1258
1270
1258
1262
1270
1266
1210
1270
1270
1270
1270
1270
1218
1266
1204
1262
1268
1270
1268
1256
1266
1268
1270
1236
1270
1270
1214
1210
1238
1270
1194
1236
1266
1258
1262
1262
1262
1188
1256
1238
1260
1262
1082
1270
1266
1270
1226
1270
1268
1170
1182
1270
1270
1270
1270
1150
1270
1242
1270
1268
1270
1212
1270
1270
1270
1270
1266
1248
1270
1270
1266
1266
1270
1270
1270
1266
1266
1270
1270
1270
1270
1270

0
0

0
0.000332
0

0

0

0
0.000332
0.004076
0.000334
0.000333
0.000333
0.000334
0.000332
0.000332

0
0.000999
0

0

0

0
0.000338
0.000333

0

0
0.007979
0.000332
0.000665

0
0.007973
0.000665

0
0.000336
0.000332

0
0.000366
0

0
0.000332
0

0
0.000333
0.000333

0
0.000333
0.000332
0.000339

0
0.000336
0

0

0

0
0.000665
0.000666
0.000342
0.000333

0
0.000703
0.000339

0

0

0
0.000332
0.000678

0
0.000338
0.002322

0

0

0
0.000332
0

0.000332
0.000332
0
0
0
0.003981
0.000332
0.000333

0
0.000332
0

0
0.000333
0.000332

0
0.000664
0.000332
0.000332

3014
2984
3006
3012
3010
2996
2996
2858
3012
2944
2992
3006
3006
2996
3010
3010
2736
3004
3014
3014
3010
3014
2958
3004
2750
3008
3008
3014
3006
3008
3010
3010
3014
2978
3014
3014
2732
2718
2986
3014
2960
2988
3004
3006
3014
3002
3012
2948
3010
2978
3008
3012
2920
3014
3008
3004
2928
3006
3014
2846
2946
3014
3014
3014
3014
2950
3014
2958
3014
3008
3014
2954
3014
3014
3014
3014
3002
2994
3008
3014
3012
3004
3014
3014
3014
3010
3006
3014
3014
3012
3014
3014

1.000
1.000
0.296
1.000
0.296
0.297
1.000
1.000
1.000
1.000
0.211
1.000
1.000
1.000
1.000
1.000
1.000
0.559
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.064
1.000
0.587
1.000
0.063
1.000
1.000
1.000
1.000
0.296
0.521
1.000
0.293
1.000
1.000
0.293
1.000
1.000
1.000
1.000
1.000
1.000
0.294
1.000
0.295
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.296
1.000
1.000
0.296
1.000
1.000
0.505
1.000
1.000
1.000
0.450
0.297
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.294
1.000
0.107
1.000
1.000
0.296
0.505
0.296
1.000
0.211
1.000
0.296
1.000
1.000
1.000

0.00
0.00
238
0.00
238
237
0.00
0.00
0.00
0.80
4.76
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.79
0.00
237
0.00
1.79
0.00
0.00
0.00
0.00
238
2.25
0.00
241
0.00
0.00
242
0.00
0.00
0.00
0.00
0.00
0.00
2.40
0.00
239
0.00
0.00
0.00
1.19
0.00
0.00
0.00
238
0.00
0.00
238
0.00
0.00
237
0.00
0.00
0.00
0.34
237
0.00
0.00
0.00
0.00
0.00
0.00
0.00
240
0.00
1.99
0.00
0.00
238
237
238
0.00
4.75
0.00
238
0.00
0.00
0.00

0.00-Inf
0.00-Inf
0.06-Inf
0.00-92.36
0.06-Inf
0.06-Inf
0.00-Inf
0.00-Inf
0.00-92.36
0.19-2.65
0.25-280.58
0.00-92.18
0.00-93.06
0.00-92.45
0.00-92.30
0.00-92.59
0.00-Inf
0.00-5.73
0.00-Inf
0.00-Inf
0.00-Inf
0.00-Inf
0.00-94.58
0.00-92.41
0.00-Inf
0.00-Inf
0.91-3.45
0.00-92.42
0.17-32.76
0.00-Inf
0.91-3.46
0.00-12.64
0.00-Inf
0.00-93.83
0.00-92.42
0.06-Inf
0.03-176.55
0.00-Inf
0.06-Inf
0.00-92.42
0.00-Inf
0.06-Inf
0.00-92.41
0.00-93.06
0.00-Inf
0.00-92.64
0.00-92.95
0.00-96.63
0.06-Inf
0.00-93.68
0.06-Inf
0.00-Inf
0.00-Inf
0.00-Inf
0.02-22.84
0.00-12.60
0.00-93.01
0.00-92.18
0.06-Inf
0.00-12.96
0.00-97.06
0.06-Inf
0.00-Inf
0.00-Inf
0.03-186.16
0.00-13.66
0.00-Inf
0.00-92.75
0.01-2.64
0.06-Inf
0.00-Inf
0.00-Inf
0.00-92.42
0.00-Inf
0.00-92.42
0.00-92.42
0.00-Inf
0.06-Inf
0.00-Inf
0.77-5.03
0.00-92.65
0.00-92.41
0.06-Inf
0.03-186.16
0.06-Inf
0.00-Inf
0.25-280.11
0.00-92.42
0.06-Inf
0.00-12.63
0.00-92.42
0.00-92.42

0
0.000795

cocococo

0
0.003247
0

cococococo

0
0.000776
0.004658

0.00078
0.000775

0

0

0
0.000781
0.009346

0

0.00311
0.000784
0.00939
0

coococococoo

0
0.000792
0.000779

0
0.000775
0

cococococo

0.000912
0

0.00155
0.00156
0

coocococococooo

0
0.00155
0

0.000775
0.000824
0
0
0

0
0.000783
0
0.000783

0.003101
0

cococococococococoo

1290
1258
1286
1290
1290
1284
1230
1114
1288
1232
1282
1288
1276
1274
1288
1282
1226
1278
1288
1288
1282
1290
1232
1286
1236
1280
1284
1290
1286
1276
1278
1286
1290
1252
1290
1290
1224
1222
1246
1290
1204
1262
1284
1290
1290
1280
1288
1196
1282
1244
1274
1282
1096
1290
1290
1282
1244
1288
1290
1176
1212
1290
1284
1288
1290
1170
1284
1258
1290
1278
1290
1214
1290
1290
1290
1290
1278
1274
1278
1290
1286
1274
1290
1290
1290
1282
1286
1290
1290
1290
1290
1290

0.001696
0.000283
0

0.000141

0.000141
0

0
0.001555
0.000707

0
0.000565
0

0.000424

0.003958

0.000283

L oo

7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074

0.45-6.34
0.00-29.39
0.00-Inf
NA
0.00-215.82

0.00-213.4¢
0.00-Inf
NA
NA
0.00-Inf
0.11-4.58
0.00-6.04
0.14-Inf
0.03-14.75
0.00-Inf
NA
NA
0.00-13.28

0.00-29.21
NA
NA
0.00-Inf
0.00-Inf

0.14-20.46
NA
0.13-11.63

0.17-24.23
0.33-30.19
NA
NA
0.15-20.73
0.20-2.35
0.19-14.19
0.64-90.53
0.24-11.16
0.14-20.48

0.22-12.95
NA
NA

0.64-38.34

0.14-20.48

30.97
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46245692
46245447
46245532
46245721
46245177
46245280
46245547
46244879
46245624
46245169
46245807
46245528
46244850
46245394
46249796
46245483
46244948
46244902
46245645
46245897
46245372
46249787
46245473
46245546
46245371
46245378
46249864
46245548
46307386
46283862
46307432
46306940
46283878
46306696
46307756
46283903
46307586
46284039
46307031
46307700
46307525
46306653
46307487
46306902
46307752
46307472
46305808
46306822
46307367
46307442
46307471
46307261
46307677
46284038
46307211
46307519
46305958
46283870
46305950
46307449
46306870
46307033
46307089
46307083
46305952
46306928
46306765
46283975
46283902
46307620
46307364
46307379
46415209
46415348
46414560
46414498
46415447
46415207
46414470
46415199
46414940
46414925
46415273
46414436
46415394
46415151
46415269
46415067
46415060
46415014
46415415
46414922

151192919970
chr3 46245447 C
rs570245777
rs146106258
chr3 46245177 A
15201064013
15202204196
15201235369
rs142817888
chr3 46245169 C
rs41477748
151303561388
rs181920971
rs768750994
rs188083799
chr3 46245483 T
15201264930
rs141128686
chr3 46245645 G
chr3 46245897 A
chr3 46245372 G
chr3 46249787 A
chr3 46245473 C
chr3 46245546 G
151213578557
rs368420597
151314075555
rs200700185
rs756281359
chr3 46283862 T
s939772784
chr3 46306940 T
151336673814
chr3 46306696 A
rs774783220
15200506062
5777668503
15201804545
chr3 46307031 A
chr3 46307700 C
chr3 46307525 C
chr3 46306653 A
151265344373
5201980677
rs773365222
rs41276535
chr3 46305808 G
760043296
rs761492821
151289458889
rs753893797
chr3 46307261 C
rs777044791
rs778498603
chr3 46307211 C
rs775542097
rs541912550
rs984801958
rs903813800
rs41515745
151371298356
rs570345529
rs61738836
rs199999286
chr3 46305952 T
chr3 46306928 T
185742906
15200200535
5184254690
rs768953812
rs367876385
chr3 46307379 A
chr3 46415209 T
1rs374959868
151459619557
rs113471490
151312722843
rs761483454
rs189601230
rs184279915
151281371966
rs199824195
chr3 46415273 C
15200209014
rs764318467
rs748818705
151392690733
chr3 46415067 G
5200419576
chr3 46415014 G
rs751446924
rs777849486
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exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
UTRS
exonic
exonic
exonic
UTRS
exonic
exonic
exonic
exonic
intronic
exonic
UTRS
exonic
exonic
exonic
exonic
upstream
exonic
exonic
upstream
exonic
exonic
UTRS
exonic
UTR3
UTRS
exonic
intronic
exonic
exonic
exonic
exonic
exonic
exonic
UTR3
exonic
intronic
exonic
exonic
exonic
exonic
exonic
exonic
intronic
exonic
exonic
intronic
upstream
intronic
exonic
exonic
exonic
exonic
exonic
intronic
exonic
exonic
UTRS
UTRS
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic

missense
intron
synonymous
intron
synonymous
synonymous
synonymous
intron
intron
missense
5 prime UTR
intron
missense
intron
regulatory
missense
intron
synonymous
intron
intron
synonymous
regulatory
intron
missense
intron
missense
regulatory
intron
missense
regulatory
synonymous
missense
regulatory
missense

synonymous
missense
missense
missense

w
B
]
2
=t
=i
=

synonymous

synonymous
missense
missense
regulatory

intron,non coding
synonymous
regulatory
regulatory

CCRI1:p.P38L
CCRIL:p.E120K
CCR1
CCRI

CCR1:p.L210L
CCR1:p.Q175Q
CCR1:p.T86T
CCR1:p.R309Q
CCRI1:p.Q61K

CCRI:p.L212F

CCR1:p.Y93H
CCRI:p.R319C
CCR1:p.HI3TH

CCR1:p.I108F
CCR1:p.T286M
CCR1:p.Y301Y

CCRI:p.L54L

CCRIL:p.RI45R

CCRILp.GIIE
CCRI1:p.L87F
CCR1:p.R145Q
CCRI1:p.R143W
CCR1:p.T86M
CCR3:p.A267V
CCR3:p.L282L
CCR3:p.HI18Q

CCR3:p.Y37C

CCR3:p.R334C
CCR3:p.T149S
CCR3:p.L372F
CCR3:p.S3138
CCR3:p.T23P
CCR3:p.D30IN
CCR3:p.V1061

CCR3:p.R296W
CCR3:p.I79N
CCR3:p.L261F
CCR3:p.Q286K
CCR3:p.E295E
CCR3:p.T225T
CCR3:p.S364F
CCR3:p.P209S
CCR3:p.A311A

CCR3:p.1288N
CCR3:p.L9SR
CCR3:p.T149T
CCR3:p.VI168A
CCR3:p.R166Q
CCR3:p.Y114Y
CCR3:p.P60L

CCR3:p.L345P

CCR3:p.1265V

CCRS5:p.S2728

CCRS5:p.R319C
CCRS5:p.IS6K

CCRS5:p.L352L
CCRS5:p.S272P

CCR5:p.12921
CCR5:p.R225L
CCR5:p.R223W
CCR5:p.L207L
CCR5:p.R341Q
CCR5:p.T177S

511
50.5
50.8
511
503
504
50.9
477
51.2
503
514
50.7
475
50.5
65.5
50.7
50.1
478
511
39.7
50.5
65.4
50.6
50.8
50.5
50.5
65.4

46.9
49.9
46.9
46.9
50.1
46.1
38.1
50.2
46.6
49.6
46.9

46.8
45.6
46.8

389
46.8
433

46.9
46.8
46.8
46.9
457
49.6
46.8
46.8

50

46.8
46.9
46.9
46.9
46.9

46.9
46.8
503
50.2
46.4
46.9
46.9
49.2
489
47.6
47.6
482
49.3
479
49.3
483
49.1
49.2
474
48.7
49.3
49.2
49.1
483
482
48.6
48

0.186276

0.097548
0.006046
0.061766
NA
0.173318
0.05542
NA
NA
0.006556
0.158704

0.108107
0.112913
0.125817
0.193804
NA
0.336949
0.005948
NA
NA
0.003683
NA
0.164837
NA
NA
0.010008
NA
0.04721
0.007629
NA
0.07865
0.050145
0.004442
NA
0.066221
NA
0.047972
0.029569
0.031989
NA
NA
0.075711

0.016805
0.080069
NA
0.03295
0.043137

0.036195
0.151397
0.009537
NA
0.013967
0.030385
NA
NA
0.078931
0.005183
0.033771
0.014551
0.098506
0.261782
0.00634
0.037835
0.077761
NA
0.034413
0.034994
NA
0.010331
0.009354

0.66538

0

0

0

0
0.000787
0.000787

0

0
0.000787

0
0.001575

0

0
0

0
0.000787
0

0
0

0
0.000787
0
0

0
0.000787
0

cococoo

0
0.000787
0

0
0.001575
0

cocoocococococoo

0
0.000787
0

0
0
0.000787
0.00158
0
0

0
0.000796
0

0
0

0
0.000787
0
0.000787
0
0.000787
0

0.000787
0.000787
0.001575

0

0

0

0
0.000787
0

0
0.000787
0.001575

0

0
0.00315
0

coocococoo

0
0.000787

1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1268
1270
1110
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1164
1270
1270
1270
1270
1258
1270
1270
1270
1270
1184
1270
1264
1270
1270
1270
1270
1270
1266
1270
1270
1270
1256
1270
1264
1270
1270
1270
1270
1270
1262
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270

0

0
0.000332
0.000332

0

0
0.000332
0.000332
0.000332
0.000332
0.001327

0
0.000332
0.000332
0.000332
0.000995

0
0.000332
0.000332

0
0.000332
0.000332

0
0.000332
0

0
0.000664
0
0.000332
0
0.000664
0.000332

0.000332
0

0

0

0

0

0
0.000332
0.000332

0

0

0

0

0
0.000332

0

0

0
0.000332

0

0.00166

0
0.000332

0

0.000664
0.000332

0
0.000332
0

cocococoo

0.000332
0

0.001327
0.000664

0
0.000332
0

0.000995
0.000664
0
0.000332
0.002654
0.000332
0.000332
0.002986
0
0.000332
0.000664
0.000332
0
0
0.000664
0.000332
0.000332
0

3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
2944
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
2970
3014
3014
3014
3014
3010
3014
3014
3014
3014
2978
3014
3010
3014
3014
3014
3014
3014
3012
3014
3014
3014
3014
3014
3012
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014

1.000
1.000
1.000
1.000
0.296
0.296
1.000
1.000
0.505
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.505
1.000
1.000
1.000
0.296
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.505
1.000
1.000
0.088
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.296
1.000
1.000
1.000
0.296
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.296
1.000
0.296
1.000
0.296
1.000
0.505
0.296
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.505
0.733
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.296

0.00
0.00
0.00
0.00
238
238
0.00
0.00
237
0.00
1.19
0.00
0.00
0.00
0.00
0.79
0.00
0.00
0.00
0.00
237
0.00
0.00
0.00
238
0.00
0.00
0.00
0.00
0.00
0.00
0.00
237
0.00
0.00
4.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
238
0.00
0.00
0.00
238
0.95
0.00
0.00
0.00
1.20
0.00
0.00
0.00
0.00
238
0.00
238
0.00
238
0.00
237
238
1.19
0.00
0.00
0.00
0.00
0.79
0.00
0.00
237
0.59
0.00
0.00
1.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
238

0.00-Inf
0.00-Inf
0.00-92.42
0.00-92.42
0.06-Inf
0.06-Inf
0.00-92.42
0.00-92.42
0.03-186.16
0.00-92.42
0.11-8.30
0.00-Inf
0.00-92.42
0.00-92.42
0.00-92.42
0.02-9.86
0.00-Inf
0.00-92.57
0.00-92.42
0.00-Inf
0.03-186.16
0.00-92.42
0.00-Inf
0.00-92.42
0.06-Inf
0.00-Inf
0.00-12.64
0.00-Inf
0.00-92.42
0.00-Inf
0.00-12.64
0.00-92.42
0.03-186.16
0.00-Inf
0.00-Inf
0.45-Inf
0.00-Inf
0.00-Inf
0.00-Inf
0.00-93.18
0.00-92.42
0.00-Inf
0.00-Inf
0.00-Inf
0.00-Inf
0.00-Inf
0.00-92.74
0.06-Inf
0.00-Inf
0.00-Inf
0.00-92.42
0.06-Inf
0.09-5.82
0.00-Inf
0.00-92.42
0.00-Inf
0.02-23.07
0.00-92.42
0.00-Inf
0.00-92.42
0.00-Inf
0.06-Inf
0.00-Inf
0.06-Inf
0.00-Inf
0.06-Inf
0.00-Inf
0.03-186.16
0.06-Inf
0.11-8.30
0.00-12.64
0.00-Inf
0.00-92.42
0.00-Inf
0.02-9.86
0.00-12.64
0.00-Inf
0.03-186.16
0.06-2.98
0.00-92.42
0.00-92.42
0.24-3.79
0.00-Inf
0.00-92.42
0.00-12.64
0.00-92.42
0.00-Inf
0.00-Inf
0.00-12.64
0.00-92.42
0.00-92.42
0.06-Inf

0.000775

0

0

0

0

0
0.000775

0
0.000775

0
0.004651
0.000775

0

0
0.000775

0
0.000775

0

0

0

0

0
0.000775

0

0
0

0
0.000775
0

0.000775
0

0

0

0

0

0
0.000775

0
0.000775

0

0
0.000778
0.000775

0

0
0.000775
0

cocococo

0
0.000775
0

cococococo

0
0.000775

55

cococococococoSocococooo

0.003101
0
0
0
0.000775
0

0
0

0
0.000775
0

0
0
0

1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1136
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1210
1290
1290
1290
1290
1282
1290
1286
1290
1290
1220
1290
1284
1290
1290
1290
1290
1290
1288
1290
1290
1290
1280
1290
1284
1290
1290
1290
1290
1290
1286
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290

0.000141

0

0.000141
0

0
0.001555

0.001131

0
0.000283
0

0.000141

0.000141

0
0.000141

0.000283

0
0.000141

0.000424
0

0.000141
0

0
0.000141
0.000141

0

0.002827
0
0
0.001696

0
0

0
0.002262
0

0.000141
0.000141

0
0.000565
0.000424
0.001696

0

0

0
0.000283
0.000141
0.000707

0.000565

7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074

0.07-429.2¢

0.00-213.1¢
0.14-Inf
0.00-Inf
0.01-3.43
NA
1.18-13.59

0.00-213.1¢
NA

0.00-Inf
0.07-429.2¢
NA
NA
0.00-29.21
NA
0.00-Inf
0.00-213.1¢
NA
NA
0.03-22.79
0.00-Inf

0.00-225.3¢
0.14-Inf
NA
0.00-Inf
0.00-213.1¢
0.00-213.1¢
0.00-Inf
NA
0.00-1.11

0.00-213.1¢
0.00-213.1¢
0.00-Inf
0.00-8.31
NA
0.00-13.28
0.43-6.05
0.00-Inf
0.00-Inf
0.00-Inf
NA
0.00-29.21
0.00-213.1¢
0.00-5.99

0.43-39.91
NA
0.14-20.48
NA
NA
0.38-34.70
0.38-34.70
0.14-20.48
0.17-4.49

0.14-20.48
0.26-11.97
0.18-9.12
NA
0.13-11.57
NA
NA
0.33-30.19

0.14-20.48
0.43-39.91
NA
NA
0.22-12.95
NA
0.24-61.75
0.54-44.32
NA
NA
0.27-13.86
0.14-20.63

0.18-25.62
0.64-90.53
NA
0.54-76.57
0.17-24.21
0.17-24.21
0.14-20.48

0.14-20.48
0.23-57.68
0.09-3.68

0.23-57.68
NA
NA
0.54-76.57
NA
NA
0.23-57.68
0.33-30.19
0.54-76.57
0.29-2.64
0.11-13.10
NA
0.12-11.56
0.17-24.21
0.18-9.12
0.07-4.43
NA
0.19-10.71
0.50-3.09
0.14-20.48
0.14-20.48
0.39-3.74
NA
0.10-8.50
0.10-8.13
0.07-5.25



46414564
46415255
46415131
46415349
46414852
46414784
46414926
46414538
46414543
46415400
167550195
167549617
167550202
167525398
167549536
167549925
167550168
167549528
167550807
167550790
167550808
167549811
167525451
167549695
167550589
167549537
167549597
167550565
167525342
167549432
167550758
167550332
167525302
167549694
38711815
38715210
38711222
38715268
38711270
38721710
38711481
38711893
38721709
38711665
38711482
38715238
38715102
38721676
38711182
38715263
38721802
38715067
38711894
38710991
38715084
38721760
38712044
38715185
38711291
38715060
38711405
38711920
38712118
38721554
38715186
38711107
38712111
38715178
38711031
38712116
38711623
38711323
45942529
45943371
45943278
45943351
45943318
45942963
45943394
45943358
45928136
45943249
45943348
45943256
45942460
45943120
45943047
45936405
45942704
45942551
45942608
45942329

chr3 46414564 C T
rs150592242
rs771408105
1s369373756
s574865763
s34418657

chr3 46414926 G A
151450402163

chr3 46414543 G
rs765009973
rs41510645
15201769708
s555430497

chr6 167525398 C
1$3093008
rs185551935
rs767267986

chr6 167549528 T
rs749935898
rs188414355
rs145112098
rs746424070
rs181845376

chr6 167549695 C
rs545727839

chr6 167549537 C
15776702941

chr6 167550565 A

chr6 167525342 G

chr6 167549432 G

chr6 167550758 C
151359373359

chr6 167525302 G
rs775830961
rs187022118
151183888660
152229095
1996657496

chrl7 38711270 C
rs756086011

chrl7 38711481 A
rs778119660
15200743644
rs760286309
rs771518819

chrl7 38715238 G
153136689
rs764612700
15200720683

chrl7 38715263 G
151479661854
rs557078450
rs114428166
rs372376814

chrl7 38715084 C
rs11574661
rs140039442
rs111607645
5754971665

chrl7 38715060 C
rs751684156
rs375638802

chrl7 38712118 T
151343791765
152228015

chrl7 38711107 T

chr17 38712111 G
rs193282140

chrl7 38711031 C
rs751950812
rs575312747
rs145153052
rs191809380

chr3 45943371 C

chr3 45943278 A

chr3 45943351 T
5200106483

chr3 45942963 T C
rs753720491
rs766123355
151407616439
rs199573914
15201669237
rs751139030
1rs769563630
5201673015
rs149823113

chr3 45936405 C T
rs199541347
1s56325097
1s56064700

chr3 45942329 T C
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exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
UTRS
exonic
UTRS
UTRS
exonic
exonic
UTRS
exonic
exonic
exonic
exonic
UTRS
intronic
exonic
UTRS
UTRS
exonic
UTRS
intronic
exonic
exonic
UTRS
intronic
exonic
intronic
exonic
intronic
exonic
UTRS
exonic
exonic
UTRS
exonic
exonic
intronic
intronic
UTRS
exonic
intronic
upstream
intronic
exonic
UTR3
intronic
upstream
exonic
exonic
exonic
intronic
exonic
exonic
intronic
intronic
exonic
exonic
intronic
exonic
exonic
intronic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
UTR3
exonic
UTRS
exonic
exonic
exonic
exonic
exonic
exonic
UTRS
exonic
exonic
exonic
exonic

regulatory

regulatory
synonymous

regulatory

splice,5 prime UTE
synonymous
regulatory
non coding exon
regulatory
regulatory
intron,non coding
missense
non coding exon
5 prime UTR
missense
regulatory
intron,non coding
regulatory
missense
regulatory
intron
missense
intron
regulatory
intron
regulatory
regulatory
regulatory
missense
regulatory
missense
regulatory
intron
intron
regulatory
missense
intron
regulatory
intron
synonymous
regulatory
intron
regulatory
synonymous
missense
regulatory
intron
regulatory
missense
intron
regulatory
missense
missense
intron
synonymous
missense
intron
missense
regulatory
upstream
missense
missense
synonymous
missense
missense
3 prime UTR
synonymous
regulatory
synonymous
synonymous
missense
synonymous
synonymous
upstream
intron
missense
missense
missense
regulatory

CCRS5:p.T288A
CCR5:p.L246L
CCRS5:p.R319H
CCRS5:p.W153C
CCR5:p.VI3II
CCR5:p.C178Y
CCRS5:p.M49V
CCRS5:p.L50L
CCR5:p.S3361
CCR6:p.R159S

CCR6:p.P162S
CCR6:p.1691
CCR6:p.A1S0A
CCR6:p.T363T
CCR6:p.R358W
CCR6:p.A364T
CCR6:p.S31S

CCR6:p.E291K

CCR6:p.K283E
CCR6:p.S347C
CCR6:p.S205L

CCR7:p.L106V
CCR7:p.Q3030

CCR7:p.T287T
CCR7:p.V217A
CCR7:p.V8OM
CCR7:p.VI56M
CCR7:p.V21TM

CCR7:p.V3171

CCR7:p.VT9V
CCR7:p.T29T
CCR7:p.MTT
CCR7:p.N280N
CCR7:p.C242C
CCR7:p.VTIM

CCR7:p.M7V
CCR7:p.K342E

CCR7:p.89S
CCR7:p.S367N
CCR7:p.R170C
CCR7:p.V270M
CCR9:p.T83T
CCR9:p.S364L
CCR9:p.K333R
CCR9:p.S3578
CCR9:p.F346L
CCR9:p.V228A

CCR9:p.L360L

CCR9:p.R323R
CCR9:p.S3568
CCR9:p.R326W
CCRY:p.1601
CCR9:p.D280D
CCR9:p.T2561

CCR9:p.VI142M
CCR9:p.A91T
CCR9:p.DI1ON
CCR9:p.Y17TH

NA
0.011559
NA
0.005125
0.279848
0.021061
0.045271
0.003158
NA
0.027172
0.012295
NA
0.004721

0.003151
NA
NA

0.018683
NA
NA

0.010824

0.005775

0.039243
NA
NA

0.027378
NA

0.041629

0.014446
NA

0.069684

0.005151
NA

0.004304

0.007206

0.064403
0.012598
NA
0.002704
NA
0.010384
0.056301
NA
0.048802

0
0.000787
0

0
0.001575
0.000787

0

0

0
0.002362
0.000787
0.000787

0
0.001575
0.000787

0

0
0.000787
0

0
0

0
0.000787
0

0
0.000787
0

0

0
0.000843
0.000787
0.000787

0
0.000787
0.004724

0
0.01102
0
0
0
0
0.000787
0.00315
0.000795
0.000801
0.000796
0.009494
0.000787
0
0
0.001582
0.008885

0
0.000803
0

0

0

0

0
0.000821
0.000789

0

0

0
0.000787
0.000787

0
0.006299
0.000789

0
0.000794
0.000787
0.001575

0

0
0.000787
0

0
0

0
0.00079
0
0
0
0.000787
0
0.000787
0.000787
0.003937

0
0.0126
0

1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1268
1268
1268
1270
1270
1270
1270
1270
1270
1270
1270
1186
1270
1270
1264
1270
1270
1266
1270
1188
1270
1270
1244
1270
1270
1258
1248
1256
1264
1270
1270
1208
1264
1238
1270
1246
1260
1270
1270
1268
1270
1218
1268
1270
1256
1254
1270
1270
1264
1270
1268
1256
1260
1270
1270
1270
1270
1270
1270
1270
1266
1270
1266
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270

0
0.000664
0.000332
0.000664
0.002322
0.000332

0

0
0.000332
0.001659
0.000664

0
0.000332
0

0
0.000995
0

cocoo

0
0.000995
0.000332
0.000332

0
0.000332
0.000332
0.000332

0

0

0

0

0
0.002986
0.000333
0.009622
0.000343
0.000332

0
0.000665
0

0.000332
0.000332
0

0
0.008661
0

0
0.00034
0

0.006069
0.001327
0
0

0
0.000332
0

0.000332
0.000676
0.000332
0.000332
0.000668
0.000332
0.001995
0

0
0.008976
0
0
0
0
0

0.000332
0.000332

0
0.001991
0
0.000332
0

0.000333
0.000332
0
0
0
0.000995
0.000995
0.000332
0.001327

0
0.005309
0

3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3012
3014
3010
3014
3014
3014
3014
3014
3014
3014
3014
2980
3014
3014
3008
3014
3014
3002
3014
2918
3014
3014
3006
3014
3014
3008
3006
2994
3002
3014
3014
2938
2994
2966
3014
2986
2994
3014
3014
3014
3014
2960
3014
3014
2996
3008
3008
3014
2998
3008
3010
2996
3008
3014
3014
3014
3014
3014
3014
3014
3012
3014
3000
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014

1.000
1.000
1.000
1.000
1.000
0.505
1.000
1.000
1.000
0.701
1.000
0.296
1.000
0.088
0.296
0.560
1.000
0.296
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.296
1.000
1.000
1.000
0.285
0.296
0.296
1.000
0.296
0.400
1.000
0.737
1.000
1.000
1.000
1.000
0.296
0.029
0.503
0.293
0.296
0.858
0.296
1.000
1.000
0.088
0.312
0.326
0.294
1.000
1.000
1.000
1.000
1.000
1.000
0.505
1.000
1.000
1.000
0.682
0.296
1.000
0.459
0.296
1.000
0.295
0.296
0.088
1.000
1.000
0.296
0.189
1.000
1.000
1.000
0.506
1.000
1.000
1.000
0.296
0.560
1.000
0.505
0.136
1.000
0.018
1.000

0.00
1.19
0.00
0.00
0.68
237
0.00
0.00
0.00
1.42
1.19
238
0.00
4.75
238
0.00
0.00
238
0.00
0.00
0.00
0.00
0.79
0.00
0.00
238
0.00
0.00
0.00
2.51
238
238
0.00
238
1.58
0.00
1.15
0.00
0.00
0.00
0.00
238
9.52
239
241
239
1.10
238
0.00
0.00
4.74
1.47
0.00
240
0.00
0.00
0.00
0.00
0.00
1.22
238
0.00
0.00
0.00
0.39
238
0.00
0.70
238
0.00
239
238
4.75
0.00
0.00
238
0.00
0.00
0.00
0.00
237
0.00
0.00
0.00
238
0.00
0.79
237
297
0.00
239
0.00

0.00-Inf
0.02-22.82
0.00-92.42
0.00-12.64
0.07-3.57
0.03-186.16
0.00-Inf
0.00-Inf
0.00-92.42
0.22-7.34
0.02-22.82
0.06-Inf
0.00-92.42
0.45-Inf
0.06-Inf
0.00-5.74
0.00-Inf
0.06-Inf
0.00-Inf
0.00-Inf
0.00-Inf
0.00-Inf
0.02-9.86
0.00-92.42
0.00-92.42
0.06-Inf
0.00-92.42
0.00-92.42
0.00-92.42
0.06-Inf
0.06-Inf
0.06-Inf
0.00-Inf
0.06-Inf
0.46-5.00
0.00-92.35
0.56-2.25
0.00-95.65
0.00-92.42
0.00-Inf
0.00-12.87
0.06-Inf
0.94-467.78
0.03-187.56
0.06-Inf
0.06-Inf
0.50-2.26
0.06-Inf
0.00-Inf
0.00-94.71
0.44-Inf
0.62-3.29
0.00-3.60
0.06-Inf
0.00-Inf
0.00-Inf
0.00-92.42
0.00-Inf
0.00-92.42
0.02-23.37
0.03-186.46
0.00-92.42
0.00-12.71
0.00-93.42
0.01-3.26
0.06-Inf
0.00-Inf
0.27-1.59
0.06-Inf
0.00-Inf
0.06-Inf
0.06-Inf
0.45-Inf
0.00-92.42
0.00-92.42
0.06-Inf
0.00-2.01
0.00-Inf
0.00-92.65
0.00-Inf
0.03-185.88
0.00-92.42
0.00-Inf
0.00-Inf
0.06-Inf
0.00-5.74
0.02-9.86
0.03-186.16
0.64-15.01
0.00-Inf
1.12-5.12
0.00-Inf

0
0
0
0
0

0
0.000775
0

0
0.000775
0.000775

0

0
0.000775
0.000775

0

0

0

0
0.000775
0.000776

0

0

0

0

0
0.000775

0

0

0

0

0
0.00078

0
0.003882
0.000779
0.01008
0.000833

0
0.000775

0

0

0
0.000789
0

0
0.007031
0
0.000775
0

0.000781
0.003968
0
0
0.00078
0.000775
0.000775
0
0

0
0.000776
0
0
0
0.001553
0

0
0.007776
0

cococococo

0
0.00155
0

0.000778
0.000775
0
0
0.000775
0
0
0
0.000775
0
0
0.000775

0.007752
0.000775

1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1288
1290
1290
1290
1290
1290
1290
1290
1290
1214
1290
1290
1282
1290
1288
1284
1290
1200
1290
1290
1272
1288
1290
1268
1268
1270
1280
1290
1290
1206
1280
1260
1290
1268
1282
1290
1290
1288
1290
1238
1288
1290
1274
1274
1288
1290
1278
1286
1288
1276
1270
1290
1290
1286
1290
1290
1290
1290
1286
1290
1282
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290

0.000141
0.000707
0.000141
0.000565
0.001131
0.001131
0.000141

0

0

0
0.000141
0

0
0.000283
0

0.000141
0.000707

0

0.000283

0
0.004806
0.014984
0.001414

0

0.001555

0.000707

0.007068

0.000707
0

0

0
0.000141
0.000424
0.000707

0

0.002262

0.006927

0.000283
0

0.000424
0.000283
0
0
0
0
0.000283
0.000141
0.001414
0.00099
0.010885

7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074

NA
0.00-213.1¢
NA
0.00-5.99
0.00-213.1¢
0.00-8.31

0.02-5.12
0.02-5.12
0.00-213.1¢
0.00-Inf
0.14-Inf
0.14-Inf
0.00-213.1¢
0.00-Inf
NA
0.00-Inf
0.05-52.69
0.14-Inf
0.00-213.1¢
0.00-5.99
NA
0.00-Inf
NA
0.05-52.69

0.02-9.89
0.17-1.40
0.00-5.99
0.00-Inf
NA
0.14-Inf
0.14-Inf
0.00-213.4¢
NA
0.00-13.83
0.02-9.83
0.00-Inf

0.00-Inf
0.00-Inf
NA
NA
0.00-Inf
0.40-75.66
0.00-Inf
0.03-22.86
0.05-52.69
0.00-Inf
NA
0.14-Inf
NA
0.00-Inf
0.00-Inf
0.05-52.69
0.00-213.1¢
0.00-2.45
0.02-6.10
0.33-1.38
NA

0.340
NA

NA

13.87
10.83

1.26
NA

1.13-104.1¢
0.08-6.49
0.23-57.68
NA
0.23-57.71
0.34-20.44
0.64-90.62
0.17-24.21
0.11-3.95
NA
0.14-20.48
NA
0.26-11.97

0.54-76.57
0.55-2.20
NA
0.55-1.31
0.11-3.66
NA
NA
0.11-13.32
NA
0.42-13.53
0.68-44.79
0.55-77.79
0.54-77.26
0.56-1.49

0.42-14.08
0.56-1.79
0.05-2.84
0.54-77.55
NA
0.64-90.53
0.38-34.70
0.17-24.25
NA
0.16-6.70
0.27-8.02
0.14-20.48

0.54-76.57
0.81-98.08
NA
NA
0.54-76.57
0.37-9.42
0.23-57.68
0.22-8.80
0.34-20.43
0.33-30.22
NA
0.64-90.53
NA
0.54-76.57
0.09-9.91
0.27-7.37
0.26-17.26
0.59-6.38
0.16-6.36
0.78-2.04
NA

33.14

75.46

42.11

72.80

18.89

0.00
57.02
0.00
83.72
NA
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45942956
45942421
45928052
45943073
45943253
45942566
45928138
45942893
45943113
45943130
45942524
46449684
46450333
46448832
46450596
46449896
46449923
46449906
46449107
46449864
46450034
46448821
46449560
46448970
46450394
46450151
46449103
46449857
46449811
46450453
46449146
46449519
46450072
46450607
46449863
46449513
46450591
46450619
46449289
46450326
46450336
46450205
46449932
46449072
46449672
46449269
46449996
46450586
46450185
46449142
46448963
46450076
46449520
46448920
46448820
46448908
46450071
46450046
46450429
46449723
46449018
46449834
39307494
39307587
39323221
39307146
39307785
39307830
39308028
39323150
39307922
39307667
39307933
39307297
39323332
39307690
39307962
39323333
39307832
39323282
39323071
39307229
39307705
39307666
39323115
39307472
39307803
39323216
39323167
39307784
39323113
39307682

chr3 45942956 C
1s372974725
rs191514046
5200611238
15200417769
15200200496
rs41289608
5201973846

chr3 45943113 C
rs12721497
rs759011726

chr3 46449684 C
rs757568035
rs540361762
rs146961841
s556407644
rs749278347

chr3 46449906 G

chr3 46449107 G
16808835
151232278210
1s569537650
15762524534
151487259446
rs560371668
rs770117283

chr3 46449103 C

chr3 46449857 A
rs377346921

chr3 46450453 A
15754865498

chr3 46449519 C
156441977

chr3 46450607 C
rs111863112

chr3 46449513 A

chr3 46450591 T
rs751640350
15770202632
rs557325885
rs746011785
151175561646
rs770582861

chr3 46449072 C

chr3 46449672 G

chr3 46449269 G

chr3 46449996 G
rs184378837

chr3 46450185 C
151296950838
rs541643583
rs755804337

chr3 46449520 A
151203835808
rs765805906
1s573204763
1s369593534

chr3 46450046 C
rs145501356
rs778301112

chr3 46449018 G

chr3 46449834 G
5149456270
rs758302878
rs146251729
151173177338

chr3 39307785 G

chr3 39307830 G

chr3 39308028 C
rs780911224
15200139865
rs757198893
rs750523600

chr3 39307297 A
908648673

chr3 39307690 A
rs41535248
rs761713089
rs199811198
1s958914498
rs764402346
15765564346
rs777824021
15201442030

chr3 39323115 C
rs868320190
rs548178853
rs374777325
rs187806548
15776227760
rs779788631
1s535968351
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exonic
exonic
UTRS
exonic
exonic
exonic
UTRS
exonic
exonic
exonic
exonic
exonic
exonic
UTRS
exonic
exonic
exonic
exonic
UTRS
exonic
exonic
UTRS
exonic
UTRS
exonic
exonic
intronic
exonic
exonic
exonic
UTRS
intronic
exonic
UTR3
exonic
intronic
exonic
UTR3
intronic
exonic
exonic
exonic
exonic
intronic
exonic
intronic
exonic
exonic
exonic
UTRS
UTRS
exonic
intronic
UTRS
UTRS
UTRS
exonic
exonic
exonic
exonic
intronic
exonic
exonic
exonic
UTRS
exonic
exonic
exonic
intronic
exonic
exonic
exonic
exonic
exonic
upstream
exonic
exonic
upstream
exonic
upstream
intronic
exonic
exonic
exonic
exonic
exonic
exonic
UTRS
exonic
exonic
exonic
exonic

upstream
intron
regulatory
intron
intron
missense
regulatory
upstream
intron
upstream

synonymous
synonymous
intron

regulatory
missense
missense
missense
missense
regulatory
missense
missense

CCR9:p.P2268
CCR9:p.A47TA

CCR9:p.L265V
CCR9:p.R325C
CCR9:p.L961
CCR9:p.D205N
CCR9:p.T278N
CCR9:p.M284V
CCR9:p.M82V
CCRL2:p.AS0A
CCRL2:p.N267D
CCRL2:p.T354T
CCRL2:p.L121Q
CCRL2:p.T1301
CCRL2:p.V124V
CCRL2:p.G110G
CCRL2:p.A167V

CCRL2:p.G9D
CCRL2:p.S287N
CCRL2:p.T2061
CCRL2:p.HI08R
CCRL2:p.A93T

CCRL2:p.1307L

CCRL2:p.VI80M
CCRL2:p.G110E

CCRL2:p.S353P

CCRL2:p.A264A
CCRL2:p.268V

CCRL2:p.P224L
CCRL2:p.N133S
CCRL2:p.Q46Q

CCRL2:p.RIS4R
CCRL2:p.D351G
CCRL2:p.N217K

CCRL2:p.VI8IA
CCRL2:p.F179F
CCRL2:p.AI71V
CCRL2:p.L2991
CCRL2:p.1631

CCRL2:p.L100F

CX3CRI1:p.M1701

CX3CRI1:p.H317H
CX3CRI1:p.N104N
CX3CR1:p.T89T

CX3CRI:p.L13L
CX3CRI1:p.V59M
CX3CR1:p.G1448

CX3CRI:p.F136C
CX3CR1:p.E45D

CX3CRI1:p.T89A

CX3CR1:p.L290F
CX3CRI1:p.N131S
CX3CRI1:p.G144A
CX3CRI1:p.W24C
CX3CR1:p.G2098
CX3CR1:p.T98T

CX3CRI1:p.A7TV
CX3CR1:p.L105L
CX3CRI1:p.R25T
CX3CRI1:p.A139T

0.050736
0.005286
NA
0.008667
0.09706
0.019178
NA
0.009056
0.021485
NA
0.026958

0.057329
0.016926

0.024739
NA
0.013917
0.036785
NA
0.014184
0.037245
0.007768

0.021203
0.096294
0.015631

0.010161
0.106462
NA
NA
0.050899

0.028209
0.015459
NA
NA
0.039249
0.022223
0.016616

0.050424
0.01881
0.027755
0.048076
NA
0.016276
NA
NA
0.007071

0.003182
NA
0.004764
0.015634

0.88077
0.99846
NA
0.98846
0.78615
0.96846
NA
0.98692
0.96077

0.000787
0.000787
0.004739
0.000787

0
0.000787
0
0.000787
0

0.003937
0

coocococococoocococooo

0
0.000787
0

coocococoo

0
0.000917
0

coococococoo

0
0.000787
0.002362

0

0

0
0.000787
0

cococoo

0.0

5
3

449

cococococococoo

0
0.000787
0

0
0.000787
0.000787

0

0

0

0
0.000787

0.00079

0

0

0
0.004724
0.000789

0

0
0.000787
0.000787

0

0
0.000787

1270
1270
1266
1270
1270
1270
1266
1270
1270
1270
1270
1270
1270
1268
1270
1270
1270
1270
1268
1270
1270
1268
1232
1268
1270
1270
1270
1270
1270
1270
1270
1112
1270
1270
1270
1090
1270
1258
1152
1270
1270
1270
1270
1268
1270
1238
1270
1270
1270
1270
1260
1270
1126
1268
1268
1270
1270
1270
1270
1270
1264
1270
1270
1270
1270
1270
1270
1270
1252
1270
1270
1270
1270
1270
1192
1270
1270
1192
1270
1266
1192
1270
1270
1270
1268
1270
1270
1270
1270
1270
1268
1270

0

0
0.003014
0.000995

0
0.000664
0.000334

0

0
0.001327
0

0.000332
0.000332
0

0
0.000664
0
0.000332
0

0.000664
0.000664
0
0.000335
0.000332
0.000332
0
0.000332
0.000332
0.000332

0
0.000664
0

0.000664
0.000332
0.000332

0

0
0.001329
0.000338
0.000332
0.000332

0
0.002986
0.000332
0.000332
0.000334

0
0.002324
0
0.000664
0

0
0.000339
0.000332
0.000332

0
0.000332
0
0.005309
0
0.000332
0

0.000995
0.000664
0.000332

0
0.000332
0
0
0.000664
0

0
0.000995
0
0.000346
0

0.000332
0.000347
0.000332
0.000335
0.000337
0.000664
0.001327
0.003981
0
0
0.000332
0.000332
0
0.000664
0.000333
0

3014
3014
2986
3014
3014
3014
2994
3014
3014
3014
3014
3014
3014
3012
3014
3014
3014
3014
3014
3014
3014
3014
2982
3014
3014
3014
3014
3014
3014
3014
3014
2928
3014
3014
3014
2912
3014
3010
2962
3014
3014
3014
3014
3014
3014
2998
3014
3012
3014
3014
3014
3014
2946
3014
3012
3014
3014
3014
3014
3014
3010
3014
3014
3014
3014
3014
3014
3014
2996
3014
3014
3014
3014
3014
2890
3014
3014
2882
3014
2984
2964
3014
3014
3014
3004
3014
3014
3010
3012
3014
3000
3014

0.296
0.296
0.402
1.000
1.000
1.000
1.000
0.296
1.000
0.136
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.296
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.272
1.000
0.327
1.000
1.000
1.000
1.000
0.066
1.000
1.000
1.000
0.296
1.000
1.000
1.000
1.000
0.296
1.000
1.000
1.000
1.000
1.000
1.000
0.146
1.000
1.000
1.000
0.560
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.296
1.000
1.000
1.000
1.000
0.505
0.507
1.000
1.000
0.326
0.797
0.297
1.000
1.000
0.505
0.297
1.000
1.000
0.296

238
238
1.58
0.79
0.00
1.19
0.00
238
0.00
297
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
238
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
238
1.02
0.00
0.00
0.00
238
0.00
0.00
0.00
0.00
0.00
0.00
1.79
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.19
0.00
0.00
0.79
238
0.00
0.00
0.00
0.00
237
236
0.00
0.00
0.00
1.19
237
0.00
0.00
237
237
0.00
0.00
238

0.06-Inf
0.06-Inf
0.46-4.97
0.02-9.86
0.00-Inf
0.02-22.82
0.00-92.10
0.06-Inf
0.00-Inf
0.64-15.01
0.00-Inf
0.00-92.42
0.00-92.42
0.00-Inf
0.00-Inf
0.00-12.64
0.00-Inf
0.00-92.42
0.00-Inf
0.00-12.64
0.00-12.64
0.00-Inf
0.00-94.26
0.00-92.57
0.00-92.42
0.06-Inf
0.00-92.42
0.00-92.42
0.00-92.42
0.00-Inf
0.00-12.64
0.00-Inf
0.00-12.64
0.00-92.42
0.00-92.42
0.07-Inf
0.00-Inf
0.00-3.62
0.00-100.12
0.00-92.42
0.00-92.42
0.00-Inf
0.00-1.20
0.00-92.57
0.00-92.42
0.00-94.31
0.06-Inf
0.17-4.46
0.00-Inf
0.00-12.64
0.00-Inf
0.06-Inf
0.00-101.88
0.00-92.57
0.00-92.51
0.00-Inf
0.00-92.42
0.00-Inf
0.77-4.04
0.00-Inf
0.00-92.74
0.00-Inf
0.00-5.74
0.00-12.64
0.00-92.42
0.00-Inf
0.00-92.42
0.00-Inf
0.00-Inf
0.02-22.82
0.00-Inf
0.00-Inf
0.02-9.86
0.06-Inf
0.00-94.42
0.00-Inf
0.00-92.42
0.00-94.16
0.03-186.16
0.03-184.89
0.00-96.83
0.00-12.64
0.00-3.60
0.36-3.43
0.06-Inf
0.00-Inf
0.00-92.42
0.03-185.92
0.06-Inf
0.00-12.64
0.00-92.14
0.06-Inf

0

0

0
0.00155
0.000775
0.00155

0

0

0
0.004651
0.000775

0

0
0.000776
0

0.00155
0.000775

0
0.000775
0

0.000775
0

cococococo

0
0.000775
0

0.000868
0

0

0

0
0.000775
0.000786

0

0

0
0.000775
0
0
0
0
0
0.000776
0.000775
0.000775
0.000781
0

0
0

0
0.000775
0

0
0.01008
0.000775
0

0
0.000775
0

coocococococooo

0
0.000775
0

0
0
0
0

0
0.000775
0.003876

0

0

0.00155
0.002326
0

0
0
0

1290
1290
1286
1290
1290
1290
1280
1290
1290
1290
1290
1290
1290
1288
1286
1290
1290
1290
1290
1290
1290
1290
1256
1282
1290
1290
1290
1290
1290
1290
1290
1152
1290
1280
1290
1110
1290
1272
1166
1290
1290
1290
1290
1290
1290
1264
1290
1288
1290
1290
1280
1290
1164
1290
1288
1290
1290
1290
1290
1290
1276
1290
1290
1290
1290
1290
1290
1290
1258
1290
1290
1290
1290
1290
1200
1290
1290
1202
1290
1280
1232
1290
1290
1290
1286
1290
1290
1290
1290
1290
1282
1290

0.00099
0.000848
0
0

0.004524
0

0.000565
0

0.000707
0.000283
0.000283
0.000283
0.000141
0.000141
0.000141
0

0.000707
0
0
0

0.000283
0
0.000424
0.000424
0.000141
0.000141
0.000141
0.000141
0
0

0
0.004382

0.000283
0

0

0
0.000141
0

0.008906

0.000141

0.000283

0.000424
0

0.000848
0.000141
0.000141

0.000283

0.000141
0

0
0.000141
0.001131
0.000424
0.004806

0
0.002403
0

0

7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074

NA
NA
0.00-3.82
0.18-10.24
NA
1.03-Inf
0.00-Inf

0.21-13.42
0.05-52.69
NA
0.05-52.69
0.00-29.21
0.07-429.2¢
0.00-213.1¢
0.00-218.91
0.00-Inf
NA
0.00-5.99
0.00-Inf
0.00-Inf
0.00-Inf

0.03-22.79
0.04-23.11
0.00-235.7¢
0.00-213.1¢
NA
0.07-429.2¢
0.00-213.1¢
0.00-Inf
0.00-Inf
NA
0.00-Inf
0.00-1.06
NA
0.05-52.69

0.00-213.1¢
0.05-52.69

0.00-213.1¢
0.00-213.1¢
NA
0.00-31.42
NA
0.00-213.1¢
0.00-Inf
NA
0.00-Inf
0.00-223.1¢
0.00-3.21
0.03-22.79
0.25-2.08

NA
NA
0.565
0.627
NA
0.151
0.669

NA
NA
0.50-3.52
0.37-5.11
NA
0.60-26.14
0.14-20.50
NA
NA
0.69-2.95
0.64-90.53
NA
0.08-5.93
0.64-90.65
NA
0.37-6.58
0.34-20.43
NA
0.34-20.44
0.08-6.17
0.23-13.97
0.17-24.23
0.13-11.83
0.14-20.55
NA
0.19-14.12
0.14-20.48
0.14-20.48
0.14-20.48

0.14-20.48
NA
0.27-13.86
0.15-5.36
0.14-12.66
0.12-11.56
NA
0.43-39.91
0.05-3.41
0.14-20.50
0.14-20.48
NA
0.54-76.57
0.19-1.79
NA
0.21-9.19

0.54-76.57
NA
0.14-20.50
0.14-20.50
0.43-39.91
0.14-20.48

0.17-24.21
0.19-7.74
0.07-5.11
0.14-20.48

0.17-24.21
0.16-6.64

0.12-11.56
0.15-21.30
NA
0.33-30.13
0.13-12.11
0.05-3.09
0.15-5.29
0.49-1.91
NA
NA
0.56-46.31
0.36-3.45
0.54-76.54
NA
NA
0.54-76.57
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74735503
74735058
74735075
74735517
74735181
74735618
74735566
74735674
74735294
74736268
74735137
74735026
74735319
74735609
74735519
74736180
74735790
74735444
74735601
74735131
74736193
74736355
74735478
74735689
74735215
74735332
74735579
74735550
74736256
74736267
74735238
74735068
74735378
74735493
74735592
74736291
74735006
74735265
74736305
76942953
76943942
76943857
76944641
76944631
76942966
76942967
76943561
76943015
76943046
76957127
76956449
76955970
76956220
76956459
76956378
76955947
76956468
76956271
76957080
76957097
78531891
78532066
78531703
78532296
78532120
78432857
78432989
78432901
78432953
78432841
78526933
78532288
78528775
78527038
78531897
78528928
78527003
78532082
78528969
78531812
78529030
4638743

4638618

4642136

4638785

4641666

4641999

4638427

4641811

4638713

4641994

4638580

rs190901425
chr4 74735058 G
chr4 74735075 C
rs763506829
chr4 74735181 G
chr4 74735618 T
1s375620205
chrd 74735674 A
rs199755915
chr4 74736268 G
151240344258
rs555081880
rs746567439
chr4 74735609 C
rs559470228
rs56078309
151294354786
769691514
5201005012
15202228146
chrd 74736193 A
chr4 74736355 G
15201878466
s759232302
chr4 74735215 C
rs374842435
chr4 74735579 C
rs769188173
1s373235955
rs568899629
5201090116
rs116120548
151336020337
chrd 74735493 G
chr4 74735592 C
chrd 74736291 G
chr4 74735006 G
rs199791199
chr4 74736305 C
chr4 76942953 C
chrd 76943942 A
rs756286152
chrd 76944641 G
rs765381166
151175655613
chrd 76942967 G
rs755610178
chrd 76943015 G
1s542690649
rs763762627
766851546
chr4 76955970 C
chr4 76956220 G
rs765371990
rs780866387
rs61757197
151436351705
rs763146774
15749029946
chr4 76957097 C
rs765631049
997310003
rs531446649
151397356088
rs199748032
chr4 78432857 A
chr4 78432989 T
rs183893867
11039780585
chr4 78432841 C
chr4 78526933 T
chr4 78532288 A
rs764379787
151446341803
rs368899779
rs371680233
5748252694
chr4 78532082 A
chr4 78528969 T
rs115525661
chr4 78529030 A
151403253124
chrl7 4638618 C
15200171443
5201243416
chrl7 4641666 T
chrl7 4641999 T
rs758471159
chrl7 4641811 C
151327594547
chrl7 4641994 C
chrl7 4638580 C
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exonic
upstream
upstream
intronic
UTRS
intronic
intronic
exonic
intronic
UTR3
UTRS
upstream
intronic
intronic
intronic
intronic
intronic
exonic
intronic
UTRS
intronic
UTR3
exonic
exonic
exonic
intronic
intronic
intronic
UTR3
UTR3
exonic
upstream
intronic
exonic
intronic
UTR3
upstream
exonic
UTR3
UTR3
exonic
exonic
UTRS
UTRS
UTR3
UTR3
exonic
UTR3
UTR3
exonic
exonic
splicing
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
intronic
intronic
intronic
UTR3
intronic
upstream
intronic
upstream
intronic
upstream
intronic
UTR3
intronic
exonic
intronic
exonic
UTRS
intronic
exonic
exonic
intronic
exonic
exonic
exonic
exonic
intronic
intronic
exonic
intronic
exonic
intronic
exonic

regulatory

3 prime UTR
intron
missense
regulatory
regulatory
3 prime UTR
intron
intron
intron
3 prime UTR
regulatory
regulatory
downstream

intron
3 prime UTR
intron
upstream
intron
upstream
intron
upstream
intron
3 prime UTR
intron
missense
intron
missense
5 prime UTR
intron
synonymous
missense
intron
downstream
missense
regulatory
downstream

downstream
regulatory

downstream
regulatory

downstream

CXCL1:p.E73V

CXCLI:p.1921

CXCL1:p.H53H

CXCLI1:p.P65S
CXCLI1:p.197M
CXCLI:p.P10S

CXCLI:p.RI7R
CXCL1:p.A70S

CXCL1:p.V26V

CXCL10:p.C30C
CXCL10:p.R59S

CXCL10:p.S79L

CXCL11:p.G5V
CXCL11:p.G36G

CXCLI11:p.Q81E

CXCLI11:p.C30F
CXCLI1:p.I64V
CXCL11:p.G21C
CXCL11:p.C15Y

CXCL13:p.S7T

CXCL13:p.R46C
CXCL13:p.G59G
CXCL13:p.A81V
CXCL16:p.P140L
CXCL16:p.E182K
CXCL16:p.Q72Q
CXCL16:p.S126L

CXCL16:p.L245L

CXCL16:p.S150F

CXCL16:p.A194A

473
375
38.7
474
414
484
48
484
349
523
42.1
347
36.4
484
475
518
359
46.4
484
42.1
52.1
46.9
47.1
48.1
39.2
379
48.1
478
524

0.044453

0.008351
0.014896
0.00292

0.039041
NA
NA

0.015815
NA
NA

0.11097

0.005572

0.011911
NA

0.191933

0.018075

0.197274

0.003894

0.89154

0
0
0
0
0

0
0.000787
0

0
0

0
0.002451
0

0.000787
0.002377
0
0
0

0
0.001595
0

0
0.000792
0.000787

0

0

0

0
0.001575
0.000787
0.000845
0.007154
0.000795

0

cocoococoo

0
0.000791
0

0
0.000817
0

cocoococoo

0
0.000787
0

coocococoo

0
0.000906
0.002377
0.000799

0
0.000791
0

0
0
0
0

0
0.002381
0

0

0

0
0.001575

0

0.000799
0

0
0.003284
0.000791
0.000838
0.000787

0
0.000799
0
0

1266
1254
1258
1266
1244
1270
1270
1270
1150
1270
1254
1224
1214
1270
1262
1270
1074
1262
1270
1254
1270
1228
1262
1270
1208
1234
1270
1266
1270
1270
1184
1258
1258
1266
1270
1270
1192
1176
1268
1176
1264
1264
1270
1270
1224
1222
1270
1268
1270
1268
1268
1244
1270
1270
1270
1264
1270
1270
1268
1268
1266
1084
1160
1104
1262
1252
1238
1264
1260
1246
1256
1156
1050
1268
1260
1270
1264
1188
1270
1270
1170
1252
1266
1270
1218
1264
1194
1270
1256
1252
1156
1270

0
0

0
0.000997
0

0

0

0
0.00104
0.000332

0
0.002427
0

0.000332
0.000665
0.000664
0.000339

0
0.001327
0.001004
0.000332

0

0

0
0.000338

0.00034

0
0.000664
0

0.001991
0.002409
0.009196

0
0.000332
0

0.000332
0.000347
0.000343

0
0.000337
0

0.000332
0.000332
0.000332
0.000334
0
0.000332
0.000332
0.00166
0.000332
0.000332
0
0
0.000332
0.000332
0
0.000332
0.000332
0.000664
0.000332
0.000332
0.000341
0.000669
0.00034
0.004648

0
0.000335
0

0
0.000333
0
0.000337
0
0
0.003324
0.000664
0.000332
0.000335
0
0.000995
0

0
0

0
0.002363
0
0.000674
0.000332
0.000334

0
0.00034
0

3012
2932
2954
3010
2960
3014
3014
3014
2884
3014
2984
2884
2904
3014
3008
3014
2950
3012
3014
2988
3014
2988
3012
3012
2956
2942
3010
3014
3014
3014
2906
2936
2990
3014
3014
3012
2886
2912
3012
2972
3014
3014
3014
3014
2994
2978
3014
3010
3012
3014
3014
3014
3014
3014
3014
3014
3012
3014
3014
3014
3014
2934
2990
2938
3012
3010
2988
3004
3012
3000
3008
2968
2938
3014
3008
3014
3014
2988
3014
3014
2964
2994
3006
3012
2962
3006
2968
3008
2992
2998
2944
3014

1.000
1.000
1.000
0.560
1.000
1.000
0.296
1.000
0.563
1.000
1.000
1.000
1.000
0.505
0.157
1.000
1.000
1.000
0.326
0.636
1.000
1.000
0.295
0.297
1.000
1.000
1.000
1.000
0.088
0.682
0.452
0.587
0.296
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.504
1.000
1.000
0.496
1.000
1.000
1.000
0.331
1.000
1.000
1.000
1.000
0.505
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.472
0.425
0.294
1.000
0.296
1.000
1.000
1.000
1.000
1.000
1.000
0.767
1.000
1.000
1.000
1.000
0.637
1.000
0.295
1.000
1.000
0.740
0.296
1.000
0.506
1.000
0.295
1.000
1.000

0.00
0.00
0.00
0.00
0.00
0.00
238
0.00
0.00
0.00
0.00
1.01
0.00
237
3.58
0.00
0.00
0.00
0.00
1.59
0.00
0.00
239
237
0.00
0.00
0.00
0.00
4.75
0.40
0.35
0.78
238
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
239
0.00
0.00
245
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
237
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.66
0.51
241
0.00
238
0.00
0.00
0.00
0.00
0.00
0.00
0.72
0.00
0.00
0.00
0.00
1.58
0.00
239
0.00
0.00
1.39
238
1.24
237
0.00
240
0.00
0.00

0.00-Inf
0.00-Inf
0.00-Inf
0.00-5.76
0.00-Inf
0.00-Inf
0.06-Inf
0.00-Inf
0.00-6.07
0.00-92.42
0.00-Inf
0.17-4.43
0.00-Inf
0.03-186.16
0.41-42.91
0.00-12.64
0.00-106.95
0.00-Inf
0.00-3.60
0.13-13.89
0.00-92.42
0.00-Inf
0.06-Inf
0.06-Inf
0.00-95.29
0.00-92.85
0.00-Inf
0.00-12.68
0.45-Inf
0.01-3.26
0.01-2.73
0.32-1.71
0.06-Inf
0.00-92.72
0.00-Inf
0.00-92.36
0.00-94.29
0.00-96.43
0.00-Inf
0.00-98.41
0.00-Inf
0.03-187.05
0.00-92.42
0.00-92.42
0.03-191.87
0.00-Inf
0.00-92.42
0.00-92.45
0.00-2.59
0.00-92.57
0.00-92.57
0.00-Inf
0.00-Inf
0.03-186.16
0.00-92.42
0.00-Inf
0.00-92.36
0.00-92.42
0.00-12.66
0.00-92.57
0.00-92.72
0.00-105.39
0.00-13.73
0.03-208.74
0.09-1.83
0.06-Inf
0.00-93.99
0.06-Inf
0.00-Inf
0.00-93.76
0.00-Inf
0.00-99.98
0.00-Inf
0.00-Inf
0.13-2.79
0.00-12.64
0.00-92.86
0.00-97.94
0.00-Inf
0.13-13.83
0.00-Inf
0.06-Inf
0.00-Inf
0.00-Inf
0.30-5.48
0.06-Inf
0.02-23.90
0.03-185.79
0.00-92.77
0.06-Inf
0.00-99.17
0.00-Inf

0

0
0.000785

0
0.000796

0

0.000781

0.000776

0.000865
0

0
0.002431
0

0.000775
0.000783
0.00155
0
0.00078
0.000775
0

0
0.00079
0
0
0
0.001631
0
0
0
0

0
0.005529
0

cocococoo

0
0.000776
0.000775

0

0
0.00159
0

cocococoo

0.000775
0
0

0
0.000775

e
=
cocoZoocococooo

3

12

0.000786
0

0

0

0
0.000775
0.000781

0

0

0

0

0

0

0
0.000776
0.000775

0.00081
0

0
0
0
0
0
0

1282
1256
1274
1274
1256
1288
1280
1288
1156
1290
1274
1234
1196
1290
1278
1290
1140
1282
1290
1272
1288
1266
1280
1290
1212
1226
1282
1280
1290
1290
1176
1266
1270
1282
1282
1288
1202
1162
1286
1230
1288
1290
1290
1290
1258
1262
1290
1290
1288
1290
1290
1280
1290
1290
1290
1288
1290
1290
1290
1290
1282
1140
1172
1136
1282
1274
1238
1278
1272
1262
1270
1176
1082
1290
1280
1290
1286
1232
1288
1290
1194
1268
1288
1290
1234
1280
1226
1284
1266
1270
1196
1290

0.000141

0
0.000141

0.000283

0
0.002262
0

0.001272
0.000141

0
0.000283
0

0

0
0.000141

0.000283

0
0.000424
0.000707
0.001272
0.007492

0
0.000283

0.000141
0

0.000283

0.000283
0

0.000141

0
0.000565
0

0
0.000707
0

0.001838
0

0.000283
0.000141

0.001272
0

0.000707
0
0.000707
0.001555
0.00099
0.000424

7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074

0.00-214.4¢
NA
NA
0.00-Inf
0.07-440.81
NA
NA
NA
0.05-58.87
NA
0.00-Inf
0.20-3.76
0.00-Inf
NA
0.01-4.44
0.57-645.17
0.00-Inf
0.05-53.02
0.14-Inf
0.00-Inf
NA
NA
0.00-Inf
0.00-213.1¢
NA
0.42-79.61
NA
0.00-Inf
0.00-13.28
0.00-5.99
0.00-3.05
0.28-1.63
0.00-Inf
0.00-29.39

0.07-429.8¢
0.14-Inf
NA
NA
0.41-77.60
NA
0.00-29.21
NA
NA
0.00-Inf
NA
NA
0.07-429.2¢

0.14-Inf
0.00-8.31
0.00-Inf
NA
0.00-Inf
0.00-6.78
0.00-Inf
NA
0.40-5.51
0.00-Inf
0.00-30.45
0.00-215.1¢
0.14-Inf

0.00-5.99
NA
0.00-Inf
NA
0.02-9.81
0.01-3.59
NA
0.00-4.00
0.00-13.34

0.17-24.33

0.23-58.12
0.42-2.60
0.24-60.14
NA
0.43-6.51
0.50-21.57
0.16-23.49
0.34-20.56
0.20-14.93
0.39-10.06
NA
NA
0.54-77.07
0.37-34.69
NA
0.63-17.90
NA
0.11-13.17
0.35-24.61
0.08-2.37
0.06-1.83
0.44-1.31
0.54-77.12

0.37-34.68
0.08-5.93
0.11-13.12
NA
0.14-20.57
0.08-5.96
0.12-14.30
NA
0.43-2.29
0.54-77.56
0.11-8.76
0.38-34.88
0.64-91.56

0.27-68.39
0.64-90.59
0.23-2.05

0.11-13.10

37.33
60.48

71.40

36.63

49.34



CXCL16
CXCL16
CXCL16
CXCL16
CXCL16
CXCL16
CXCL16
CXCL16
CXCL16
CXCL16
CXCL16
CXCL16
CXCL16
CXCL16
CXCL16
CXCL16
CXCL16
CXCL16
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4638377

4638744

4637947

4642195

4638360

4642237

4638401

4638474

4642051

4638652

4637915

4641815

4641801

4638608

4638530

4641850

4642148

4642134

4638625

4638485

74964830
74964590
74963554
74965026
74964861
74964664
74964237
74964247
74964526
74964836
74965015
74964525
74964356
74963600
74964798
74964625
74964847
74964617
74963496
74964817
74964786
74964365
74963493
74964820
74964797
74963558
74964428
74964216
74965025
74702292
74702473
74702625
74702533
74702570
74703355
74702447
74702635
74703430
74702557
74702923
74703262
74703322
74702838
74703017
74703028
74702588
74703024
74703416
74702370
74702360
74702951
74702752
74702639
74702907
74702572
74607690
74606472
74607378
74606303
74607303
74607164
74607340
74607797
74607746
74608282
74607331
74608299
74607757
74607197
74607827
74607824
74607419

151245448303
151342445224
151402966715
s545491433
rs548855958
rs752937120
rs754219984
rs147630160
151269660062
rs747829747
chrl7 4637915 C
chrl7 4641815 G
rs760611199
s756282432
361463072
chrl7 4641850 C
chrl7 4642148 C
rs142895776
rs151239052
rs771591021
rs186397980
151181764749
chr4 74963554 C
151480151838
chrd 74964861 G
rs918287928
151347966646
151309518072
rs773598787
rs770759328
chr4 74965015 C
chrd 74964525 G
rs200989587
chr4 74963600 C
rs747593102
rs142264518
151403975975
chr4 74964617 C
rs750117850
rs771730846
chr4 74964786 C
chr4 74964365 G
15201597863
chrd 74964820 G
chr4 74964797 C
151233800719
5201352382
chrd 74964216 G
151350572240
chr4 74702292 C
chr4 74702473 C
rs41401748
rs768136002
rs770802849
chr4 74703355 C
chrd 74702447 G
chrd 74702635 G
rs949337617
15754627748
chr4 74702923 C
151324118047
rs749690840
chr4 74702838 C
chr4 74703017 T
1s925068282
chr4 74702588 T
chr4 74703024 T
chr4 74703416 G
chr4 74702370 G
rs543723730
rs140549348
151253736804
chr4 74702639 T
151334652828
rs146902260
5751369405
1s909040696
rs140214046
chr4 74606303 G
151229729466
chrd 74607164 G
151422350043
151216823634
rs185040023
chrd 74608282 G
chr4 74607331 C
rs537113120
rs747439661
chrd 74607197 A
chr4 74607827 T
151377623448
chr4 74607419 T
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intronic
exonic
exonic
exonic
intronic
intronic
exonic
exonic
intronic
exonic
exonic
intronic
intronic
exonic
exonic
intronic
exonic
exonic
exonic
exonic
exonic
exonic
intronic
upstream
UTRS
intronic
intronic
intronic
exonic
exonic
upstream
exonic
exonic
intronic
exonic
exonic
UTRS
exonic
intronic
exonic
exonic
exonic
intronic
exonic
exonic
intronic
intronic
intronic
upstream
upstream
exonic
intronic
exonic
exonic
exonic
UTRS
intronic
UTR3
exonic
exonic
intronic
intronic
intronic
intronic
intronic
intronic
intronic
UTR3
upstream
upstream
exonic
exonic
intronic
intronic
exonic
exonic
intronic
exonic
UTRS
exonic
intronic
exonic
UTR3
exonic
UTR3
exonic
UTR3
UTR3
intronic
UTR3
UTR3
intronic

downstream
downstream
upstream
regulatory
downstream
regulatory
downstream
missense
regulatory
downstream
missense
regulatory
regulatory
downstream
downstream
regulatory
regulatory
regulatory
synonymous

synonymous
regulatory
regulatory
3 prime UTR
regulatory
regulatory
intron
intron
regulatory
regulatory
regulatory
regulatory
regulatory
3 prime UTR
regulatory
regulatory
regulatory

regulatory

CXCL16:p.P140T
CXCL16:p.D259G
CXCL16:p.VS3L
CXCL16:p.P254L
CXCL16:p.L230F
CXCLI16:p.P170P
CXCL16:p.D270N

CXCL16:p.R185H
CXCL16:p.P211R

CXCL16:p.P68P
CXCL16:p.F73Y
CXCL16:p.81798
CXCL16:p.P226L
CXCL2:p.R3H
CXCL2:p.Q50Q

CXCL2:p.TT2A
CXCL2:p.M1?
CXCL2:p.T721
CXCL2:p.S90S
CXCL2:p.R14G
CXCL2:p.T39A

CXCL2:p.LAIL
CXCL2:p.S7S
CXCL2:p.VISL
CXCL2:p.N87K

CXCL2:p.L6L
CXCL2:p.R14P

CXCL6:p.S2S8
CXCL6:p.L22L
CXCL6:p.A35T

CXCL6:p.N114N

CXCL6:p.P30P
CXCL6:p.AR2A

CXCL6:p.L92V
CXCL6:p.K61E

CXCL&?U.A}SA
CXCL8:p.E75D
CXCLS:v.AéZT
CXCL&{:D. B7V
CXCL&;:D. 149T

CXCL8:p.K94R

CXCL8:p.P46H

NA
0.002007
0.003249
0.008525

NA

NA
0.003435
0.040408

NA

NA
0.008524

NA

NA
0.002029

0.00559

NA

NA
0.001993

NA
0.079667

0
0.000799
0

0
0
0

0
0.006309
0

cococoo

0
0.000895

=
=

cocococcocococococgoococo

79

0.000787
0.000838
0

0
0.000792
0

coococococococoo

0
0.000796
0

coocococococococoocoocococooo

0
0.000787
0

0.001575
0

0
0
0
0
0
0.000787
0
0

0
0.000787
0

cocoocococococoo

1254
1252
1252
1268
1216
1254
1266
1268
1264
1266
1264
1252
1264
1268
1268
1118
1270
1270
1266
1268
1260
1266
1266
1226
1266
1246
1214
1230
1264
1256
1244
1266
1270
1194
1222
1266
1262
1264
1266
1246
1194
1270
1266
1254
1224
1266
1270
1074
1232
1256
1268
1256
1262
1248
1262
1270
1260
1196
1260
1270
1174
1262
1270
1270
1270
1250
1270
1228
1270
1270
1270
1270
1262
1270
1252
1270
1262
1270
1248
1270
1130
1270
1224
1270
1200
1270
1162
1270
1248
1086
1092
1234

0.000335
0.000334

0
0.000664
0

0.002004

0.000334

0.004316

0.000333

0.000999
0

0
0.000332
0
0.00365
0

0.000332

0.001659

0.000332
0

0

0

0

0
0.000335

0

0.000338
0.000671
0
0.001011
0.000339

0
0.00365
0

0.000689
0.000334
0
0.000333
0.000332
0.000677
0.000345

0
0.000995
0
0
0
0.000995
0
0
0
0.000332
0

0.000333
0

0
0.000332
0

0.000336
0.000334
0.000332
0.000334
0.000332
0.000332
0.000332
0.000332
0

cocoo

0
0.000332
0.000333
0.000332
0.000335
0.000332
0.000332

0
0.001333
0.000332
0.000336

0
0.000333
0.000664

0.00034

0

0

0

0

0.00034
0.000342
0.000333

2982
2992
2988
3012
2962
2994
2998
3012
3006
3004
3008
2988
3008
3010
3014
2932
3012
3014
3008
3014
2956
3004
3014
2920
2988
2934
2962
2980
3012
2966
2946
3012
3014
2982
2902
2996
2984
3006
3014
2956
2898
3014
3014
2962
2924
3014
3014
2910
2920
2964
3014
3000
3006
2990
3014
3014
3002
2976
2994
3014
2990
3014
3014
3014
3014
2986
3014
3000
3010
3014
3014
3014
3002
3014
2986
3014
3014
3014
3000
3014
2976
3014
3004
3014
2942
3014
2922
3014
3014
2938
2928
3006

1.000
0.503
1.000
1.000
1.000
0.189
1.000
0.472
1.000
0.560
1.000
1.000
1.000
1.000
0.041
0.276
1.000
0.330
1.000
1.000
1.000
0.296
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.559
1.000
1.000
0.125
0.286
1.000
1.000
0.297
1.000
1.000
1.000
1.000
1.000
0.560
1.000
1.000
1.000
0.560
1.000
1.000
0.298
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.297
1.000
0.088
1.000
1.000
1.000
1.000
1.000
1.000
0.296
0.328
1.000
1.000
0.296
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.00
239
0.00
0.00
0.00
0.00
0.00
1.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.62
0.00
0.00
0.00
0.00
0.00
237
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.22
2.50
0.00
0.00
237
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
236
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
237
0.00
4.75
0.00
0.00
0.00
0.00
0.00
0.00
238
0.00
0.00
0.00
238
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00-92.61
0.03-187.46
0.00-Inf
0.00-12.65
0.00-Inf
0.00-2.03
0.00-92.22
0.52-3.82
0.00-92.62
0.00-5.74
0.00-Inf
0.00-Inf
0.00-92.68
0.00-Inf
0.00-0.95
0.07-Inf
0.00-92.36
0.00-2.59
0.00-92.53
0.00-Inf
0.00-Inf
0.06-Inf
0.00-Inf
0.00-Inf
0.00-91.92
0.00-Inf
0.00-95.02
0.00-12.91
0.00-Inf
0.00-5.72
0.00-92.23
0.00-Inf
0.00-1.48
0.06-Inf
0.00-12.65
0.00-92.16
0.06-Inf
0.00-92.62
0.00-92.72
0.00-12.64
0.00-94.52
0.00-Inf
0.00-5.76
0.00-Inf
0.00-Inf
0.00-Inf
0.00-5.74
0.00-Inf
0.00-Inf
0.06-Inf
0.00-92.57
0.00-Inf
0.00-92.76
0.00-Inf
0.00-Inf
0.00-92.42
0.00-Inf
0.00-96.90
0.00-92.54
0.00-92.42
0.00-99.17
0.00-93.01
0.00-92.42
0.00-92.42
0.00-92.42
0.00-Inf
0.00-Inf
0.00-Inf
0.06-Inf
0.00-Inf
0.45-Inf
0.00-92.42
0.00-92.64
0.00-92.42
0.00-92.88
0.00-92.42
0.00-93.01
0.06-Inf
0.00-3.64
0.00-92.42
0.00-102.55
0.06-Inf
0.00-95.57
0.00-12.64
0.00-95.47
0.00-Inf
0.00-Inf
0.00-Inf
0.00-Inf
0.00-105.34
0.00-104.40
0.00-94.86

0
0
0
0
0
0

0.004658
0
0.000783
0

0

0
0.000776
0.000775

0

0
0.000775
0

0
0.000783
0

0.000776
0.000814
0
0
0

0
0.000775
0
0
0.000775
0.000775
0
0

0
0.00078
0

0
0.001577
0
0
0
0.000786
0
0

0.000775
0.000901

2

79

coocococococococoococoQococooo

0.000778
0.000794
0
0.000775
0.000775
0.000775
0

cocococococococococoo

0.000775
0

0
0.000784
0

0
0

1260
1270
1260
1290
1224
1274
1286
1288
1290
1278
1270
1262
1274
1288
1290
1162
1290
1290
1284
1290
1278
1288
1288
1228
1286
1254
1226
1246
1290
1278
1250
1290
1290
1226
1238
1286
1282
1288
1290
1268
1222
1290
1288
1272
1244
1290
1290
1110
1232
1278
1290
1272
1284
1266
1290
1290
1280
1238
1268
1290
1226
1290
1290
1288
1286
1266
1286
1260
1290
1290
1290
1290
1282
1290
1268
1288
1288
1288
1262
1290
1182
1290
1268
1288
1234
1290
1164
1288
1276
1124
1140
1234

0.000565
0
0
0

0.008623

0.000424

0.000424
0.002403

0.000141

0.000141
0

0
0

0.000141

0.000424
0.00099
0

0.000283

0.000424
0.000848

0.000141

0

0
0.000283

0

0.001272
0.000141
0.000707
0.000283

0.000141

0.000283

0
0.00099
0

0.000283
0

coo:

0.000141
0

0
0

7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074

0.00-8.51
0.00-Inf

0.03-22.83
0.01-2.06
NA
NA
0.07-429.2¢
NA
NA
0.07-433.2¢
0.00-Inf
0.14-Inf
0.15-Inf
NA
0.00-219.2¢
NA
NA
0.14-Inf

0.03-22.79
NA
0.00-3.97
0.00-Inf
0.05-53.02
NA
0.00-13.28
0.18-10.42
NA
NA
0.00-213.4¢
NA
0.00-Inf
0.00-Inf
0.05-52.69
0.16-Inf
0.00-2.91
NA
NA
0.00-216.1¢
0.00-6.01
0.05-53.69
NA
NA
NA
0.00-222.0¢
NA

NA
0.00-29.21

0.00-Inf
NA
NA
0.00-Inf
0.00-Inf
0.00-Inf
NA
0.07-429.2¢
0.00-Inf
0.00-Inf
NA
0.00-Inf

NA

0.08-6.02

0.33-30.48
NA

0.11-13.11

0.43-40.00
0.54-76.61
0.64-90.73
0.66-93.38
NA
0.17-24.55
NA
NA
0.64-90.68

0.23-58.93
0.23-57.77
0.19-7.74
0.73-104.47
0.06-6.14
NA
NA
0.17-24.48
0.07-5.27
0.35-20.77

0.54-76.51
0.16-6.36
1.53-125.5¢
0.26-11.97
0.14-20.56

0.54-76.57
0.15-21.04
0.11-13.11
NA
0.43-39.91
0.24-62.50
0.23-57.73
NA
0.16-23.41
NA
NA

13.45
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74606355
74606318
76928680
76927268
76927220
76928514
76927338
76924776
76927420
76927468
76927497
76927213
76927430
76927418
76924770
76928473
76928740
76928490
76928486
76928509
218994110
218993970
219000097
218999386
218999379
218994113
219000634
219000055
218994170
218994089
219000570
218990949
218990923
219000280
218999400
218999369
218989983
219000505
218990000
219000628
218993942
219000387
218990948
218999545
218994003
218999480
218999551
219000114
218990043
218999815
219000417
218999932
218999659
219000405
218999762
219000142
218991066
218999759
218990927
218991009
219000272
219000460
219000404
218991167
218999933
218999595
218990114
218999442
218999767
136875738
136872820
136875554
136875720
136872946
136875523
136873243
136872427
136872509
136873511
136873549
136873128
136872497
136872495
136872410
136875617
136872988
136873409
136873203
136872637
136872976
136872823
136873327

1s56002960
chr4 74606318 T C
rs139049627
chrd4 76927268 T A
151340874065
chr4 76928514 T C
rs773967412
5764068063
rs140548865
chrd 76927468 A
chrd 76927497 G
chrd 76927213 A
151035844912
rs771431360
s752253991
chrd 76928473 G
chr4 76928740 C
chr4 76928490 T
chr4 76928486 C
1s376172940
chr2 218994110 C
rs532891105
rs757932890
151462122778
rs56288225
chr2 218994113 C
rs749754060
5201960181
151233606141
151268294652
5200917361
151209622886
151438455528
517844699
1rs916503546
rs746065677
rs751544158
chr2 219000505 G
rs142516344
rs756813057
151234937921
rs199642674
chr2 218990948 C
chr2 218999545 G
rs376479157
rs189767843
rs776173448
151477862706
1s558264941
chr2 218999815 T
chr2 219000417 C
rs376503094
rs183812193
152228413
rs138773569
chr2 219000142 C
chr2 218991066 A
rs149364972
chr2 218990927 A
151425656484
rs755206310
rs45606837
rs141145934
151429141735
rs369839517
rs764550414
1s554061016
chr2 218999442 T
rs372364370
151418351901
chr2 136872820 C
rs908818052
chr2 136875720 G
rs770667555
151420564690
15202097184
rs767404285
chr2 136872509 G
chr2 136873511 C
152680880
chr2 136873128 C
rs748189454
rs147214773
rs17848059
chr2 136875617 C
chr2 136872988 G
rs923351521
rs755899324
rs535778934
chr2 136872976 A
chr2 136872823 C
rs533290861
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UTRS
UTRS
upstream
intronic
intronic
intronic
exonic
exonic
exonic
intronic
intronic
intronic
intronic
exonic
exonic
intronic
upstream
intronic
intronic
intronic
intronic
intronic
exonic
intronic
intronic
intronic
UTR3
exonic
intronic
splicing
exonic
UTRS
UTRS
exonic
intronic
intronic
upstream
exonic
upstream
UTR3
intronic
exonic
UTRS
exonic
intronic
intronic
exonic
exonic
UTRS
exonic
exonic
exonic
exonic
exonic
exonic
exonic
UTRS
exonic
UTRS
UTRS
exonic
exonic
exonic
intronic
exonic
exonic
intronic
intronic
exonic
upstream
exonic
intronic
upstream
exonic
intronic
exonic
UTR3
exonic
UTRS
UTRS
exonic
exonic
exonic
UTR3
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic

regulatory
regulatory
regulatory
intron
downstream
regulatory
downstream
intron,non coding
downstream
upstream
upstream
intron
downstream
missense
missense
regulatory

synonymous
intron
intron

synonymous
regulatory
regulatory
missense

synonymous
intron
intron
upstream
missense
upstream
3 prime UTR
regulatory
missense
regulatory
synonymous
regulatory
intron
synonymous
missense
upstream
synonymous
missense
synonymous
missense
missense
missense
missense
regulatory
missense

synonymous
missense
regulatory

synonymous
missense
upstream

intron

synonymous

regulatory

regulatory

CXCL9:p.F52V
CXCL9:p.R118H
CXCL9:p.P24P

CXCL9:p.V25A
CXCL9:p.R120H

CXCR2:p.N19IN

CXCR2:p.AIT7A

CXCR2:p.V349G

CXCR2:p.V252V

CXCR2:p.K327N

CXCR2:p.R288H

CXCR2:p.E7TE

CXCR2:p.D9D
CXCR2:p.Y197C
CXCR2:p.F97F

CXCR2:p.A298V
CXCR2:p.L136L

CXCR2:p.R80C
CXCR2:p.N206K

CXCR2:p.G79S

CXCR2:p.M250L
CXCR2:p.L312L
CXCR2:p.R294W
CXCR2:p.L137L
CXCR2:p.S24N

CXCR2:p.S81S

CXCR4:p.L297L

CXCR4:p.Y255Y

CXCR4:p.L156L
CXCR4:p.S401Y
CXCR4:p.V128I
CXCR4:p.R405Q
CXCR4:p.G406S

CXCR4:p.SSN

CXCR4:p.K296K
CXCR4:p.G128G

0.007597
0.003384

0.012747
0.008143

0.030097
NA
NA

0.007339
NA

0.0037

0.005961

0.012619

0.004055
NA

0.00267
NA
NA

0.028216
NA

0.014588
NA
NA

0.008359

0.014506
0.028584
0.015994
NA
0.019541
NA
0.009549
0.008761

0.99077
0.99846

0

0
0.004747

0

0
0.000787
0.000787

0

0
0.000804
0.000952

0

0
0
0
0

0
0.000792
0.000791

0

0

0

0

0.00082
0.00084

0
0.000791
0

0
0

0
0.001577
0

0.000789
0.00321

0.000876

0.000787

0
0.007087
0

cocoococoo

0
0.000787
0

0

0

0
0.001575
0.000787
0.01024

0

0
0
0
0

0
0.000787
0

0

0
0.000787
0.002366

0

0
0.000807
0.000787

0
0.000794
0.000787
0.000812
0.002362

0
0.000787
0

cocoocococococoo

0
0.000787
0
0

1270
1260
1264
1270
1262
1270
1270
1270
1266
1244
1050
1252
1266
1268
1270
1260
1188
1262
1264
1270
1270
1266
1270
1220
1190
1270
1264
1270
1228
1268
1270
1268
1260
1268
1246
1142
1270
1270
1270
1264
1218
1270
1268
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1260
1270
1270
1270
1270
1208
1270
1270
1268
1268
1270
1240
1270
1262
1260
1270
1232
1270
1258
1270
1268
1264
1270
1270
1270
1244
1268
1270
1270
1270
1270
1270
1270
1270

0.000332
0.00133
0.006304
0.000332
0
0
0

0
0.000332
0

0

0

0
0.000332
0.000664

0

0

0

0
0.001659
0

0
0.000332
0.000333

0

0

0
0.000664
0.000335
0.000332
0.000332
0.000332

0
0.000664
0
0.000674
0

0.000332
0.00564
0.000332
0.000351
0.000332
0.000332
0
0

0
0.000332
0
0.000332
0

0.000332
0.000332
0.000332
0
0.007631
0.000332
0.000332
0.000332
0.000334
0
0.000332
0.000332
0
0.000336
0.000332
0
0.002988
0.000332
0
0

0
0.000332
0

0.000332
0

0
0.000664
0
0.000332
0.00166
0
0

0
0.000333
0

0
0.000664
0
0.000332
0

0.000664
0.000332

3014
3008
3014
3014
3012
3014
3014
3014
3014
3004
2948
3008
3012
3014
3014
3012
2984
3012
3012
3014
3014
2974
3014
3006
2986
3014
3012
3014
2982
3014
3014
3010
2994
3014
3010
2966
3014
3014
3014
3014
2846
3014
3008
3014
3010
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
2998
3014
3014
3014
3014
2978
3014
3014
3012
3014
3014
2954
3014
3008
2988
3014
2968
3014
3014
3014
3014
3012
3014
3014
3014
3000
3014
3014
3014
3014
3014
3014
3014
3014

1.000
0.327
0.663
1.000
1.000
0.296
0.296
1.000
1.000
0.293
0.263
1.000
1.000
1.000
1.000
1.000
1.000
0.295
0.296
0.330
1.000
1.000
1.000
0.494
0.285
1.000
0.296
1.000
1.000
1.000
1.000
0.211
1.000
1.000
0.007
1.000
0.296
1.000
0.667
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.296
1.000
1.000
1.000
1.000
0.211
0.296
0.463
1.000
1.000
1.000
1.000
1.000
1.000
0.505
1.000
1.000
1.000
0.296
1.000
1.000
1.000
0.296
0.296
1.000
0.297
0.505
0.293
0.026
1.000
0.296
1.000
0.330
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.296
1.000
1.000

0.00
0.00
0.75
0.00
0.00
238
238
0.00
0.00
242
2.81
0.00
0.00
0.00
0.00
0.00
0.00
239
238
0.00
0.00
0.00
0.00
247
2.51
0.00
238
0.00
0.00
0.00
0.00
4.75
0.00
1.19
9.69
1.30
238
0.00
1.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
238
0.00
0.00
0.00
0.00
4.75
238
1.34
0.00
0.00
0.00
0.00
0.00
0.00
237
0.00
0.00
0.00
238
0.79
0.00
0.00
238
238
0.00
237
237
241
7.14
0.00
238
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
238
0.00
0.00

0.00-92.42
0.00-3.62
0.25-1.96
0.00-92.42
0.00-Inf
0.06-Inf
0.06-Inf
0.00-Inf
0.00-92.72
0.06-Inf
0.07-Inf
0.00-Inf
0.00-Inf
0.00-92.57
0.00-12.64
0.00-Inf
0.00-Inf
0.06-Inf
0.06-Inf
0.00-2.59
0.00-Inf
0.00-Inf
0.00-92.42
0.03-193.27
0.06-Inf
0.00-Inf
0.06-Inf
0.00-12.64
0.00-94.57
0.00-92.57
0.00-92.42
0.25-280.04
0.00-Inf
0.02-22.85
1.60-Inf
0.02-24.97
0.06-Inf
0.00-92.42
0.49-2.99
0.00-92.86
0.00-91.00
0.00-92.42
0.00-92.39
0.00-Inf
0.00-Inf
0.00-Inf
0.00-92.42
0.06-Inf
0.00-92.42
0.00-Inf
0.00-92.42
0.00-92.42
0.25-279.97
0.06-Inf
0.62-2.78
0.00-92.42
0.00-92.42
0.00-92.42
0.00-92.66
0.00-Inf
0.00-92.42
0.03-186.16
0.00-Inf
0.00-96.00
0.00-92.42
0.06-Inf
0.14-3.18
0.00-92.57
0.00-Inf
0.06-Inf
0.06-Inf
0.00-92.82
0.06-Inf
0.03-186.16
0.06-Inf
0.98-Inf
0.00-12.76
0.06-Inf
0.00-92.57
0.00-2.60
0.00-Inf
0.00-Inf
0.00-Inf
0.00-93.91
0.00-Inf
0.00-Inf
0.00-12.64
0.00-Inf
0.00-92.42
0.06-Inf
0.00-12.64
0.00-92.42

0

0
0.007764

0
0.00155

0
0.000775

0

0

0

0

0
0.000779

0.000775
0

0

0

0

0

0
0.000775

0.000786
0

0

0

0

0
0.000775

0

0
0.000776
0

0
0.00155
0

0.000874
0

0
0.008527
0

cococococococoo

0.000775
0

0
0

0
0.006977
0

0
0

0
0.000775
0

0.000775
0.000775
0
0

0
0.003106
0

0
0

0
0.000778
0
0
0
0.000775
0

0

0

0
0.000775
0.000775

0

cococococococoo

1290
1278
1288
1290
1290
1290
1290
1290
1290
1260
1120
1290
1284
1290
1290
1268
1198
1284
1276
1290
1290
1272
1290
1234
1198
1290
1282
1290
1252
1290
1288
1286
1258
1290
1268
1144
1290
1290
1290
1282
1230
1290
1284
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1264
1290
1290
1290
1290
1230
1290
1290
1288
1290
1290
1262
1290
1286
1288
1290
1248
1290
1278
1290
1290
1284
1290
1290
1290
1254
1290
1290
1290
1290
1288
1290
1290
1290

0
0.004524

0.00099
0

0

0
0.000141
0

0
0.000424
0.000141

0

0

0
0.000141

0.00099

0.000424
0

0

0.000565

0.001131

0.001696
0

0.008058
0.000565

0.000283

0.000141

0.000141
0

0

0.000565

0.001131

0
0.010178

0.000141
0

0.000141
0

0
0.000141

0.002686
0

0

0
0.000424
0

0
0.000283
0.000141
0.000424

0.001131
0

oo o

7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074

0.00-Inf
0.00-13.28
0.07-429.2¢
NA
0.00-Inf
0.00-Inf
0.00-Inf
NA
0.00-214.4¢
0.02-6.10
NA
0.00-13.28
0.14-Inf
0.00-Inf
NA
0.25-19.17
0.00-3.27
0.01-3.49
0.00-Inf
NA
0.50-2.05
0.00-8.36
NA
0.00-29.21
0.00-214.1¢
0.00-213.1¢
0.00-Inf
NA
0.00-Inf
NA
0.00-8.31

0.00-217.52
0.14-Inf
0.00-213.1¢
0.14-Inf
0.14-Inf
0.00-223.52
NA
NA
0.29-3.49
0.00-Inf
0.00-Inf
NA
0.00-Inf
0.03-22.86
0.00-Inf
0.00-Inf
0.00-30.20
0.07-429.2¢
0.00-13.40

NA

NA

0.64-90.87
0.29-19.46
0.11-13.10

0.54-77.10
0.05-3.21
0.43-39.91
NA
0.14-20.48
0.34-31.41
0.57-81.56
NA
0.38-34.88
0.12-3.74
NA
0.09-6.93
0.38-34.72
0.64-38.34
NA
0.52-8.31
0.33-19.57
0.16-3.59
0.54-76.57
NA
0.68-1.88
0.08-5.97
NA
0.10-8.50
0.13-11.58
0.17-24.21
0.23-57.64
NA
0.14-20.48

0.13-11.69
0.64-90.53
0.12-11.56
0.67-44.27
0.64-90.53
0.13-12.07

0.23-57.68
NA
0.54-76.57
0.22-8.81
0.54-76.59
0.33-30.19
0.30-24.68
1.22-69.76
0.07-5.16
NA
NA
0.03-2.02
0.64-90.53

0.23-57.73
NA
0.11-13.10
0.23-57.68
NA
NA
0.11-13.10
NA

42.17

75.36



136872971
136875748
136872813
136875700
136873574
136873048
136872969
118754525
118754646
118765339
118754662
118764986
118764331
118764922
118764574
118765087
118765165
118754530
118765256
118754686
118754533
118764412
118764972
118764461
118764664
118754731
118764418
118764989
118764590
118764990
118754668
118765115
118764893
118764326
118765231
118764880
118754521
118764378
118764337
118764712
45988100
45984991
45989018
45988498
45988580
45989074
45989078
45988612
45988789
45987980
45987962
45988979
45988282
45988156
45988924
45988330
45988801
45988525
45988485
45988828
45988860
45988190
45988717
45988501
45985030
46063484
46062490
46063050
46068974
46068929
46063052
46062663
46063164
46062816
46062694
46068933
46063503
46062882
46063383
46063023
46063003
46063223
46062934
46063528
46063087
46062629
46063188
46062656
46063363
46062922
46063378
46063343

151274871337
chr2 136875748 T C
15772992625
chr2 136875700 G C
1s556724652
chr2 136873048 C T
rs767830104
151476432605
rs199805189
rs749744362
rs552138226
rs764486324
rs146150938
rs771273984
rs369772789
152230321
rs187389271
151163258383
15200126792
rs755089290
chrll 118754533 T A
rs373651751
chrll 118764972 G T
rs112901555
chrll 118764664 C T
rs370538221
chrll 118764418 C A
1s753990934
chrll 118764590 G C
chrll 118764990 G T
rs373785028
chrll 118765115 A C
chrll 118764893 G T
chrll 118764326 G A
rs12795395
rs768071139
151252498049
chrll 118764378 A T
rs367828442
rs745706377
1s753227593
1s924193069
rs371002459
rs61757198
chr3 45988580 C G
rs116917020
chr3 45989078 C A
151212760681
rs150362180
152234355
chr3 45987962 A C
rs753824355
15746505246
rs768543024
15775944730
chr3 45988330 C A
rs140098665
rs61751654
15200297727
15200437385
rs141955108
chr3 45988190 C T
1s1221055000
chr3 45988501 C T
1s983400643
rs767355373
1s529280793
rs761886960
151193206012
chr3 46068929 A T
rs370879585
1s573724659
chr3 46063164 G A
1s922608630
rs181118021
151159261362
chr3 46063503 T C
rs758777371
rs758306508
rs752197806
chr3 46063003 C G
chr3 46063223 G A
chr3 46062934 T G
chr3 46063528 C A
151335381226
rs551972565
chr3 46063188 C A
chr3 46062656 T C
chr3 46063363 G A
rs78405233
rs750354912
rs140218706
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exonic
upstream
exonic
UTRS
UTRS
exonic
exonic
upstream
UTRS
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
upstream
exonic
exonic
upstream
exonic
exonic
exonic
exonic
intronic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
upstream
exonic
exonic
exonic
exonic
UTRS
UTR3
exonic
exonic
UTR3
UTR3
exonic
exonic
exonic
UTRS
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
UTRS
intronic
exonic
exonic
UTRS
UTRS
exonic
exonic
exonic
exonic
exonic
UTRS
intronic
exonic
exonic
exonic
exonic
exonic
exonic
intronic
exonic
exonic
exonic
exonic
exonic
exonic
exonic
exonic

regulatory

synonymous
synonymous
3 prime UTR
3 prime UTR
regulatory
missense

downstream
3 prime UTR
downstream
3 prime UTR
regulatory
synonymous
missense
missense

downstream
3 prime UTR
3 prime UTR
regulatory
missense
synonymous
3 prime UTR
regulatory
intron
regulatory

upstream
upstream
synonymous
upstream
upstream
regulatory
upstream
synonymous
upstream
synonymous
missense
synonymous
upstream
intron
missense
upstream
upstream
upstream
upstream
upstream
upstream
upstream

CXCR4:p.N2478
CXCR4:p.S300T
CXCR4:p.L221L
CXCR4:p.V248I

CXCRS:p.E362E
CXCRS:p.P4P
CXCRS:p.L245L
CXCRS5:p.N26K
CXCRS:p.H223H
CXCRS:p.A107A
CXCRS5:p.V278V
CXCRS5:p.13041

CXCRS5:p.R335W

P,
CXCRS5:p.G240V
CXCRS:p.V701
CXCRS5:p.S1378

CXCRS:p.P55P

CXCRS5:p.T6T
CXCRS5:p.K288Q
CXCRS:p.A2148
CXCRS5:p.D25N
CXCRS5:p.G326G
CXCRS5:p.Q209H
CXCRS:p.E42V
CXCRS5:p.N28N
CXCRS:p.HIS3H
CXCR6:p.V43F
CXCR6:p.L175L
CXCR6:p.P203A
CXCR6:p.V213V
CXCR6:p.V272V
CXCR6:p.E3K
CXCR6:p.A336T
CXCR6:p.K103N
CXCR6:p.K61K
CXCR6:p.Q317Q
CXCR6:p.11191
CXCR6:p.12761
CXCR6:p.D184D
CXCR6:p.N1718
CXCRG6:p.P285P
CXCR6:p.R296L
CXCR6:p.L73L
CXCR6:p.N248N
CXCR6:p.D176D
XCR1:p.S317L
XCR1:p.S130S

XCR1:p.S130A
XCR1:p.C259C

XCRI1:p.RI39R
XCRI1:p.R146P
XCRI1:p.L73L
XCRI1:p.K169T

XCRI:p.F118Y

XCR1:p.K262E
XCR1:p.A26V
XCR1:p.S173L
XCRI:p.P2IL
XCRI1:p.A33T

0.006636
NA
0.021408

0.022514
0.038269
0.009834
NA
0.045774
0.025013
0.00259
NA
0.031835

0.063759
NA
0.030521
NA
0.035934
NA
0.012672
0.027073
0.090865
0.018574
0.016325
0.005726
0.014362
0.004988

0.99385

0.000787
0
0.000787
0
0.002547
0

0
0

0
0.000789
0
0.000787
0
0.000787
0

0.000787
0

0
0.00079
0
0.000838
0

0
0
0

0
0.000787
0
0
0
0.000787
0

0
0
0

0
0.000877
0

0.001577
0

0
8.00E-04
0

0

0
0.002513
0.000849
0.000787
0.000787
0.001575
0.000787

0

cococoo

0
0.000787
0

coocococoo

0
0.001577
0.000787
0.004724

0
0.000789
0
0.002362
0
0
0
0
0.000787
0.000787
0
0
0
0
0.002362
0
0.000787
0
0.000787
0

0

1270
1214
1270
1264
1178
1270
1270
1154
1270
1268
1266
1270
1268
1270
1270
1270
1270
1170
1266
1270
1194
1268
1270
1270
1270
1266
1270
1270
1270
1270
1270
1270
1270
1266
1270
1270
1140
1270
1268
1270
1270
1250
1266
1270
1270
1194
1178
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1270
1234
1262
1266
1270
1268
1270
1270
1270
1268
1270
1270
1270
1246
1270
1270
1270
1270
1270
1270
1126
1268
1270
1268
1270
1270
1270
1270
1270

0
0.000348
0.000664

0
0.000669
0.000332
0.000332
0.000347
0.001328

0

0
0.000332
0
0
0
0.000332
0

0
0
0

0
0.000332
0
0.000332
0
0.000665
0

0.000332
0.000332
0.000332

0

0

0

0
0.000332
0

0
0.000332
0.000332

0

0

0

0
0.000332
0
0.000669
0
0
0.000332
0.000995
0

0
0.000332
0

cocoo

0
0.000332
0.000332
0.000332
0.000332
0.000332

0
0.000332
0

0.000332
0.000332
0
0.001991
0.000332
0
0.000332
0.004645
0.000332
0.000333
0
0.000332
0.001327
0
0
0.001327
0.000348
0.000332
0.000664
0.000332
0
0
0.001327
0.000332
0

3014
2876
3014
3004
2990
3014
3014
2886
3012
3012
3014
3010
3006
3014
3014
3012
3014
2886
3012
3014
2926
3008
3010
3008
3012
3010
3008
3012
3014
3012
3014
3014
3014
3002
3010
3014
2868
3010
3008
3010
3014
2940
3010
3014
3014
2988
2972
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
3014
2956
3010
3002
3014
3014
3012
3014
3014
3014
3014
3014
3014
3002
3014
3014
3014
3014
3014
3014
2870
3014
3014
3014
3014
3014
3014
3014
3014

0.296
1.000
1.000
1.000
0.141
1.000
1.000
1.000
0.326
0.296
1.000
0.505
1.000
0.296
1.000
0.505
1.000
1.000
0.296
1.000
0.290
1.000
1.000
1.000
1.000
1.000
0.297
1.000
1.000
1.000
0.296
1.000
1.000
1.000
1.000
1.000
0.284
1.000
0.212
1.000
1.000
0.298
1.000
1.000
1.000
0.144
0.284
0.296
0.505
0.637
0.296
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.296
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.211
0.297
0.201
1.000
0.296
1.000
0.425
1.000
1.000
1.000
1.000
1.000
0.296
1.000
0.326
1.000
1.000
0.158
1.000
0.296
1.000
1.000
1.000
1.000

238
0.00
1.19
0.00
3.81
0.00
0.00
0.00
0.00
238
0.00
237
0.00
238
0.00
237
0.00
0.00
238
0.00
245
0.00
0.00
0.00
0.00
0.00
237
0.00
0.00
0.00
238
0.00
0.00
0.00
0.00
0.00
2.52
0.00
4.75
0.00
0.00
235
0.00
0.00
0.00
3.76
2.53
238
237
1.58
238
0.00
0.00
0.00
0.00
0.00
0.00
0.00
238
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.76
237
238
0.00
238
0.00
0.51
0.00
0.00
0.00
0.00
0.59
238
0.00
0.00
0.00
0.00
3.57
0.00
238
0.00
0.59
0.00
0.00

0.06-Inf
0.00-92.26
0.02-22.82
0.00-Inf
0.44-45.70
0.00-92.42
0.00-92.42
0.00-97.39
0.00-3.59
0.06-Inf
0.00-Inf
0.03-185.92
0.00-Inf
0.06-Inf
0.00-Inf
0.03-186.04
0.00-Inf
0.00-Inf
0.06-Inf
0.00-Inf
0.06-Inf
0.00-92.39
0.00-Inf
0.00-92.24
0.00-Inf
0.00-12.66
0.06-Inf
0.00-92.36
0.00-92.42
0.00-92.36
0.06-Inf
0.00-Inf
0.00-Inf
0.00-Inf
0.00-92.30
0.00-Inf
0.06-Inf
0.00-92.30
0.25-279.85
0.00-Inf
0.00-Inf
0.06-Inf
0.00-Inf
0.00-92.42
0.00-Inf
0.43-45.06
0.06-Inf
0.06-Inf
0.03-186.16
0.13-13.83
0.06-Inf
0.00-Inf
0.00-92.42
0.00-Inf
0.00-Inf
0.00-Inf
0.00-Inf
0.00-Inf
0.06-Inf
0.00-92.42
0.00-92.42
0.00-92.42
0.00-92.42
0.00-92.42
0.00-Inf
0.00-92.89
0.00-Inf
0.00-92.42
0.25-280.41
0.06-Inf
0.63-8.92
0.00-92.42
0.06-Inf
0.00-92.42
0.09-1.82
0.00-92.42
0.00-93.83
0.00-Inf
0.00-92.42
0.01-6.00
0.06-Inf
0.00-Inf
0.00-3.60
0.00-99.25
0.00-92.57
0.41-42.72
0.00-92.57
0.06-Inf
0.00-Inf
0.01-6.00
0.00-92.42
0.00-Inf

0

0
0.002326

0
0.000816

0

0

0
0.001553

0.000775
0

0

0

0

0
0.002326

0

0
0.000775
0
0
0
0.000778
0.000779
0.000775
0
0
0
0
0
0.000775
0
0.000781
0.000776
0.000775
0
0
0.000781

0
0.00155
0

0
0.000775
0
0
0
0
0
0.000775
0

0.000775
0

0
1.55E-03
0

0.000775
0

cococococo

0.000801
0
0.00078
0
0.000779
0
0.000775
0
0
0
0.00155
0.001553
0
0
0
0
0
0.000775
0
0
0
0.003101
0
0
0
0.000775
0

0

1290
1226
1290
1290
1226
1290
1290
1176
1288
1290
1290
1290
1280
1290
1288
1290
1290
1196
1288
1290
1210
1286
1290
1286
1284
1290
1288
1290
1288
1290
1290
1290
1290
1280
1288
1290
1148
1286
1280
1286
1290
1254
1284
1290
1290
1224
1212
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1290
1248
1284
1282
1286
1284
1290
1290
1290
1290
1290
1290
1288
1250
1290
1288
1288
1288
1290
1290
1152
1288
1290
1290
1290
1290
1290
1290
1290

0.001414
0.000424
0.00099
0

0.001414
0.000707

0.000283
0

0.000707
0.000141
0.000283
0.000424
0.000707
0.000424

0.000848
0.000141

0.000141
0.000141

0.000141
0

0

0
0.000283
0.000424

0
0.000141
0.000283
0.000283
0.000141
0.000565
0.000565
0.000283
0.000141

0.000141

0

0.000283

0.000141
0.000141

0.000707
0.000141
0.000141
0.000141
0.001696
0.000565

0

0
0.000141
0.001131

0
0.000141
0.00212

0

0

0

7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074
7074

0.00-29.21
0.00-Inf
0.00-5.99
NA
0.00-213.1¢
0.94-98.75
0.00-14.32
0.00-6.00
0.03-22.79
NA
0.00-4.67
NA
0.07-430.5¢
NA
0.07-429.2¢
0.00-213.4¢

0.07-429.8¢
0.14-Inf
0.00-Inf
NA
0.14-Inf
0.00-29.30
0.31-32.00
NA
0.00-Inf
0.07-429.2¢
NA
0.00-30.80
0.00-31.11
0.00-213.1¢
0.00-8.31
0.03-13.88
NA
0.05-52.69
0.00-213.1¢
NA
0.57-645.17
NA

0.00-213.82
0.07-431.2¢
NA
0.02-9.81
0.00-213.1¢
0.00-213.1¢
0.00-213.1¢
0.10-4.11
0.25-19.20
0.00-Inf
0.00-Inf
0.00-213.4¢
0.00-3.22
NA
NA
0.00-Inf
0.00-238.6(
NA
0.35-4.60
0.00-Inf
0.00-Inf
NA
0.14-Inf
NA
NA

NA
NA
0.49-4.77
0.11-12.47
0.51-7.80
0.14-20.48
NA
NA
0.21-3.12
0.33-11.67
NA
0.22-12.94
0.23-57.87
0.19-14.12
NA
0.26-17.25
1.30-33.88
0.12-13.26
0.19-14.15
0.27-13.86

0.29-19.47
NA

0.23-13.98

0.38-34.69

0.64-90.53
NA
NA
0.29-19.46
0.64-90.53
0.58-83.09
NA
1.09-50.88
0.13-16.18
0.67-17.31
NA
0.23-57.87
0.29-19.45
NA
0.59-12.97
0.31-25.62
0.38-34.70
0.17-9.31
0.37-5.98
NA
0.34-20.43
0.12-11.56
NA
0.93-56.04
NA
NA
0.23-57.68

0.14-20.48
NA
NA
0.14-20.58
NA
0.13-11.58
0.83-31.13
NA
0.74-5.48
0.12-11.56
0.38-34.72
0.12-11.56
0.25-1.69
0.47-9.37
0.15-20.93
0.23-57.68
0.13-11.57
0.08-2.69
NA
NA
0.07-8.11
0.14-12.68
NA
0.73-4.79
0.14-20.50
0.54-76.57
NA
0.28-10.46
NA
NA



XCRI 3 46063030  chr3 46063030 G A A G exonic missense XCRI1:p.T1371 46.6 0.022592  0.95692  0.000787 1270 0 3012 0.297 2.37 0.06-Inf 0 1290 - 7074 NA NA NA NA NA NA NA NA
XCRI 3 46069034 chr3 46069034 T G G T upstream regulatory - 41.2 NA NA 0 1224 0 2992 1.000 0.00 0.00-Inf  0.000799 1252 - 7074 NA NA NA NA NA NA NA NA
XCRI 3 46062567  chr3 46062567 C T T C exonic upstream XCR1:p.G291G 459 NA NA 0 1270 0.000332 3014 1.000 0.00 0.00-92.42 0 1290 - 7074 NA NA NA NA NA NA NA NA
XCRI 3 46062972 rs770851613 A G exonic upstream XCRI:p.A156A 46.8 NA NA 0.000787 1270 0.000332 3014 0.505 2.37 0.03-186.16 0.000775 1290 0.000283 7074 0.395 2.74 0.05-52.69  0.306 2.58 0.42-15.84 0.00 0.938
XCRI 3 46063323 151399389370 C G exonic upstream XCR1:p.C39W 47 0.016556  0.97308 0 1270 0 3014 1.000 0.00 0.00-Inf 0 1290 0.000283 7074 1.000 0.00 0.00-29.21  0.756 1.46 0.13-16.16 0.00 0.760
XCRI 3 46068799  chr3 46068799 T A A T intronic intron - 324 NA NA 0 1062 0.00034 2938 1.000 0.00 0.00-107.71 0 1134 - 7074 NA NA NA NA NA NA NA NA
XCRI 3 46063281 15779760487 T C exonic upstream XCR1:p.L53L 47 NA NA 0 1270 0 3014 1.000 0.00 0.00-Inf 0 1290 - 7074 NA NA NA NA NA NA NA NA
XCRI 3 46063250  chr3 46063250 A G G A exonic upstream 47.2 0.042005  0.89615 0 1270 0.000664 3014 1.000 0.00 0.00-12.64 0 1290 - 7074 NA NA NA NA NA NA NA NA
XCRI 3 46063009 rs181024730 T C exonic upstream XCRI:p.R144H 46.9 0.020311  0.96615  0.002362 1270 0.000995 3014 0.370 2.38 0.32-17.75  0.003106 1288 0.000848 7074 0.054 3.67 0.76-15.50  0.025 3.10 1.15-8.38 0.00 0.677
XCRI 3 46063033 151377358310 A G exonic upstream XCR1:p.S136F 46.6 0.024861  0.94923 0 1270 0.000332 3012 1.000 0.00 0.00-92.36 0 1290 0 7074 1.000 0.00 0.00-Inf 0.670 171 0.14-20.47 0.00 0.453
XCRI 3 46063199 1377699037 T C exonic upstream XCRI1:p.A8IT 47 0.006561  0.99385 0 1268 0.000332 3014 1.000 0.00 0.00-92.57 0 1290 0 7074 1.000 0.00 0.00-Inf 0.669 1.72 0.14-20.50 0.00 0.454
XCRI 3 46062775 15757552327 T C exonic upstream XCRI1:p.R222H 46.9 0.042434  0.89538 0 1270 0.000332 3014 1.000 0.00 0.00-92.42 0 1290 0 7074 1.000 0.00 0.00-Inf 0.670 1.72 0.14-20.48 0.00 0.453
XCRI 3 46069059  chr3 46069059 G C C G upstream regulatory - 339 NA NA 0 1074 0.000344 2904 1.000 0.00 0.00-105.28 0 1094 - 7074 NA NA NA NA NA NA NA NA
XCRI 3 46062771 rs148335914 T C exonic synonymous XCR1:p.T223T 46.9 NA NA 0 1270 0 3014 1.000 0.00 0.00-Inf  0.000775 1290 - 7074 NA NA NA NA NA NA NA NA
XCRI 3 46063406 rs778906589 C A exonic upstream XCRI:p.FI12V 47.1 0.012927  0.97923 0 1270 0.000995 3014 0.560 0.00 0.00-5.74 0 1290 0.001696 7074 0.234 0.00 0.00-1.97  0.209 0.27 0.03-2.08 0.00 0.835
XCRI 3 46063377 rs368378214 T C exonic synonymous XCRI:p.P21P 47.3 NA NA 0 1270 0.000332 3014 1.000 0.00 0.00-92.42 0 1290 0 7074 1.000 0.00 0.00-Inf 0.670 1.72 0.14-20.48 0.00 0.453
XCRI 3 46062782 rs745493157 A G exonic missense XCR1:p.R220C 46.9 0.133273  0.73077 0 1270 0 3014 1.000 0.00 0.00-Inf 0.00155 1290 0.000141 7074 0.064 10.98  0.57-645.17  0.058 7.23 0.93-56.04 0.00 0.514
“Chromosome. *hg19 position. “Variant ID with format "chromosome_position_reference allele_alternate allele (according to hgl9)", or SNP (rs) number according to dbSNP build 151. “Alternative allele. ‘Reference allele. ‘Mean ing depth. *Mendelian Clinically Applicable P icity. "Variants with M-CAP sensitivity score < 0.95 were judged as possibly pathogenic. 'MAF, minor

allele frequency. 'odds ratio with respect to the alternative allele. 95% dence interval of OR. 'F ity statistic. "P-value for heterogencity statistic.
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CCLI 1361758325 17 32688804 exonic 45.6 C/A 0.019 1268 0.023 3014 0.491 0.82 049-1.33  0.014 1288 0.016 7074 0.629 0.86 049-1.42 0316 0.84 0.60-1.18 0.00 0.907
CCLIT 151129844 17 32612894 exonic 49.3 AG 0.179 1256 0.176 3004 0.826 1.02 0.85-1.21 0.144 1276 0.140 7074 0.694 1.04 23 0.664 1.03 0.91-1.16 0.00 0.895
CCLIT 1555901334 17 32614637 exonic 45.5 AlC 0.011 1268 0.011 3014 1.000 1.01 0.50-1.94  0.009 1288 0.008 7074 0.743 1.10 0818 105 0.00 0.848
CCLI4 5113937434 17 34313674 exonic 51.3 AG 0.029 1268 0.039 3014 0.127 0.74 0.49-1.08  0.024 1290 - 7074 NA NA NA NA NA NA
CCLI4 1575238886 17 34313612 exonic 49.1 A/G 0.030 1270 0.039 3014 0.153 0.76 051-1.11  0.025 1288 - 7074 NA NA NA NA NA NA
CCLIS 15854625 17 34328461 exonic 664 AG 0314 1256 0.337 2998 0.153 0.90 0.78-1.04  0.288 1264 - 7074 NA NA NA NA NA NA
CCLI6  1s74842203 17 34304680 exonic 81.7 TIC 0.073 1270 0.056 3014 0.036 1.33 1.01-1.74  0.072 1290 - 7074 NA NA NA NA NA NA
CCLI6 1511080369 17 34305164 intronic 554 C/IA 0.058 1268 0.070 3014 0.139 0.81 0.60-1.07  0.050 1290 - 7074 NA NA NA NA NA NA
CCLI6 1151132172 17 34308557  upstream 389 A/G 0.009 1252 0.010 3000 0.864 0.88 0.40-1.81  0.006 1256 - 7074 NA NA NA NA NA NA
CCLI6  rs114853983 17 34305362 intronic 383 TiC 0.079 1114 0.057 2958 0.014 1.42 1.07-1.86  0.079 1146 - 7074 NA NA NA NA NA NA
CCLI6 1579254649 17 34304605 exonic 754 A/C 0.073 1270 0.056 3014 0.036 1.33 1.01-1.74  0.072 1290 - 7074 NA NA NA NA NA NA
ccL2? 1513900 17 32583911 UTR3 422 CIT 0449 1182 0.465 2954 0.388 0.94 0.82-1.08 0416 1206 0414 7074 0.899 1.01 0.622 0.98 0.00 0452
ccL2 rs4586 17 32583269 exonic 718 TIC 0451 1266 0.463 3006 0.460 0.95 0.83-1.09 0429 1284 0414 7074 0310 1.06 0.801 101 3427 0217
ccL2? 1528730833 17 32582494 intronic 335 AT 0.012 1228 0.012 2934 0.875 1.05 0.53-2.00  0.010 1242 0.009 7074 0517 1.20 0.591 112 0.00 0.773
CCL3 rs1130371 17 34416537 exonic 79.6 AG 0.395 1268 0.387 3006 0.631 1.03 0.90-1.18  0.392 1278 - 7074 NA NA NA NA NA NA
CCLS 151133763 17 32647831 exonic 459 C/IA 0.287 1254 0.300 2994 0397 0.94 0.81-1.09  0.284 1266 0.287 7074 0.840 098 0.456 0.96 0.00 0.630
CCL8 1570937035 17 32646017 upstream 40.8 AT 0.014 1244 0.012 2976 0.646 116 0.61-2.14  0.011 1244 0.009 7074 0.525 123 0.395 1.20 0.00 0.900
CCLS 541410552 17 32646131 upstream 83.1 AG 0.287 1270 0.302 3012 0.341 0.93 0.80-1.08  0.285 1290 0.285 7074 0.973 1.00 0.487 0.97 0.00 0.497
CCL8 rs41339751 17 32647298 X0 418 TIC 0.022 1268 0.018 3008 0.398 121 0.74-1.96  0.017 1276 0.019 7074 0.737 091 0.777 1.05 0.00 0.382
CCRI s3181080 3 46249929 upstream 64 TIA 0.044 1260 0.036 3002 0219 1.23 0.87-1.74  0.057 1286 0.055 7074 0.843 1.03 0359 110 0.00 0.387
CCRI 15137916685 3 46244920 X0 51 G/IA 0.013 1270 0.013 3014 1.000 101 0.53-1.83  0.024 1290 0.019 7074 0.233 127 0.328 118 0.00 0.522
CCRI 1534423195 3 46249722 intronic 68.5 G/A 0.043 1266 0.036 3012 0.255 1.22 0.86-1.72  0.057 1290 0.055 7074 0.843 1.02 0.391 1.09 0.00 0.407
CCR3 rs4987053 3 46306700 exonic 536 CIT 0.039 1270 0.033 3014 0315 121 0.84-1.72  0.047 1290 0.050 7074 0.626 0.92 0.828 1.02 2946 0.234
CCR3 59853223 3 46284093 intronic 60.7 AG 0312 1228 0320 2996 0.611 0.96 0.83-1.11 0.289 1258 0.290 7074 0.946 0.99 0.681 0.98 0.00 0.743
CCRS 151800452 3 46415061 X0 69.1 AG 0.061 1270 0.069 3014 0.347 0.87 0.66-1.15  0.068 1290 0.068 7074 0.952 1.01 0.542 0.95 0.00 0423
CCR6 15193057414 6 167549660  intronic 65.8 CIT 0.016 1270 0.013 3014 0475 1.22 0.67-2.15  0.003 1290 0.008 7074 0.051 038 0.811 0.94 7431 0.049
CCR6 153093007 6 167549775 exonic 74.1 CIT 0.043 1270 0.048 3014 0.474 0.89 0.63-1.23  0.057 1288 0.049 7074 0.238 1.17 0.660 1.05 42.67 0.187
CCR6  1s117290001 6 167525350 UTRS 64.9 G/IC 0.028 1266 0.022 3014 0270 1.27 0.81-1.95  0.030 1290 0.033 7074 0.732 092 0.724 1.05 27.39 0.241
CCR6 151012656 6 167525303 UTRS 64.8 CIG 0.406 1260 0.401 3008 0.732 1.02 0.89-1.17 0410 1276 0422 7074 0.423 0.95 0.701 0.98 0.00 0413
CCR6 152071171 6 167550042 exonic 147.5 CIT 0.487 1270 0.497 3010 0.569 0.96 0.84-1.10  0.509 1288 0517 7074 0.628 097 0432 0.97 0.00 0.920
CCR6 153093009 6 167549477 intronic 63.5 G/IA 0.131 1264 0.138 3010 0.591 0.95 0.77-1.15  0.131 1282 0.123 7074 0.408 1.08 0.826 101 0.00 0330
CCR6 1575158174 6 167525399 UTRS 659 AG 0.017 1270 0.010 3014 0.094 1.62 0.88-2.92  0.012 1290 0.010 7074 0.540 121 0.094 1.40 0.00 0475
CCR7 s588019 17 38715107 intronic 442 A/G 0.068 1262 0.061 3002 0.409 112 0.85-1.47  0.056 1284 0.057 7074 0.948 0.99 0.611 1.05 0.00 0.499
CCRL2 153204849 3 46450070 exonic 179.6 TIA 0457 1270 0446 3014 0.523 1.05 091-1.20 0470 1290 0477 7074 0.649 097 0.920 1.00 0.00 0419
CCRL2 1511266744 3 46449978 exonic 169.4 AlC 0457 1268 0.446 3014 0.523 105 091-1.20 0471 1288 0.477 7074 0.693 098 0.888 1.01 0.00 0.444
CCRL2 153204850 3 46450297 exonic 65.8 G/A 0.043 1270 0.037 3014 0437 1.14 0.80-1.60  0.043 1290 0.050 7074 0324 0.85 0.769 0.97 39.95 0.197
CX3CRI 13732379 3 39307256 exonic 55.1 TIC 0.034 1270 0.028 3014 0327 121 081-1.77  0.022 1290 0.024 7074 0.842 0.93 0.621 1.07 0.00 0356
CX3CRI  rs11715522 3 39323163 exonic 914 AIC 0.350 1266 0.347 3010 0.860 1.01 0.88-1.17  0.333 1288 0332 7074 0.949 1.01 0.849 1.01 0.00 0.930
CX3CRI 13732380 3 39307562 exonic 523 TIC 0.024 1270 0.023 3012 0.739 1.08 0.68-1.69  0.033 1290 0.034 7074 1.000 0.98 0.908 1.02 0.00 0.711
CX3CRI 13732378 3 39307162 exonic 528 AG 0.034 1270 0.027 3014 0.235 1.25 0.84-1.85  0.022 1290 0.023 7074 1.000 0.98 0438 L1l 0.00 0.370
CX3CRI 1517038679 3 39307545 exonic 56.3 AG 0.036 1270 0.040 3014 0.604 0.90 0.62-1.28  0.046 1290 0.045 7074 0.884 1.01 0.760 0.97 0.00 0.594
CXCLI  rs181868085 4 74735429 exonic 472 AIC 0.037 1262 0.031 3002 0.301 121 0.83-1.75  0.037 1278 0.023 7074 0.009 1.59 0.006 1.40 17.18 0272
CXCLI 52071425 4 74735244 X0 375 G/IA 0.400 1210 0.382 2904 0.292 1.08 0.94-1.24 0399 1206 0.407 7074 0.612 0.97 0.731 1.02 25.18 0.248
CXCLI 154074 4 74736144 intronic 65.8 AG 0470 1260 0437 2996 0.050 1.14 1.00-1.31 0457 1288 0.491 7074 0.027 0.87 0.747 0.99 88.69 0.003
CXCLI 157656335 4 74735524 intronic 542 CIG 0.132 1264 0.116 3010 0.136 116 0.95-142  0.118 1282 0.123 7074 0.643 0.95 0517 1.05 53.25 0.144
CXCLI  rs11547681 4 74735150 RS 46.7 TG 0323 1244 0.305 2956 0.258 1.09 0.94-1.26 0319 1256 0335 7074 0.298 093 0.986 1.00 59.29 0.117
CXCLI0 153921 4 76942943 UTR3 372 CIG 0.044 1118 0.054 2944 0.231 0.81 0.57-1.13  0.054 1176 0.047 7074 0.378 1.14 0.908 0.99 59.19 0.117
CXCLII 16532111 4 76955914 exonic 743 TIC 0.042 1266 0.054 3014 0.108 0.77 0.55-1.06  0.052 1286 0.047 7074 0436 L1l 0.635 0.95 66.32 0.085
CXCLII 16819597 4 76957171 UTRS 1725 CIT 0.042 1270 0.054 3014 0.108 0.77 0. 0.052 1288 0.047 7074 0478 111 0.620 0.95 66.63 0.083
CXCLI3 1517002743 4 78531932 intronic 39.7 TIC 0.051 1180 0.039 2976 0.088 132 0.043 1206 0.055 7074 0.096 0.78 0.947 0.99 82.51 0.017
CXCLI6 151050997 17 4641755 exonic 78.5 CIT 0.287 1264 0.301 3010 0.360 0.93 0.295 1284 0.274 7074 0.119 111 0.585 1.03 66.95 0.082
CXCLI6 12304973 17 4642222 intronic 48.8 AG 0.087 1266 0.095 3004 0452 0.91 0.065 1286 0.082 7074 0.043 0.78 0.045 0.84 0.00 0378
CXCLI6 151876444 17 4638484 exonic 919 TIC 0.375 1268 0.398 3010 0.160 0.91 0.395 1288 0.382 7074 0.383 1.06 0.760 0.99 63.36 0.099
CXCLI6 151050998 17 4638737 exonic 56 AG 0.378 1244 0.402 2990 0.138 0.90 0.394 1268 0.384 7074 0.552 1.04 0.592 0.98 56.61 0.129
CXCLI6 12250333 17 4642069 intronic. 80.5 A/G 0.281 1268 0.298 3006 0.270 0.92 0.291 1284 0272 7074 0.174 1.10 0.789 101 68.21 0.076
CXCLI6 151051009 17 4637886 R3 50.7 G/A 0471 1244 0.501 2972 0.074 0.89 0.463 1258 0.467 7074 0.854 0.99 0.174 0.94 29.04 0.235
CXCLI6 12277680 17 4638563 exonic 97.5 G/IA 0.385 1266 0.405 3014 0218 0.92 0.397 1288 0.385 7074 0419 1.05 0.805 0.99 5449 0.138
CXCLI6 13744700 17 4638010 intronic 333 TG 0.100 1160 0.106 2866 0.608 0.94 0.109 1176 0.111 7074 0.841 098 0.591 0.96 0.00 0.807
CXCLY 152276885 4 76928729 upstream 55.6 G/IA 0.495 1220 0.500 2996 0812 0.98 0.468 1244 0.470 7074 0.902 0.99 0.774 0.99 0.00 0917
CXCLY 152276886 4 76928428 intronic 39.1 TIC 0.408 1126 0.390 2940 0.298 1.08 0429 1140 0429 7074 1.000 1.00 0.467 1.04 0.00 0439
CXCR2 152230054 2 219000310 exonic 84 TIC 0.343 1270 0.329 3010 0.394 1.06 0.365 1286 0345 7074 0.181 1.09 0.114 1.08 0.00 0.800
CXCR2 154674259 2 218991005  UTRS 97.8 AG 0376 1266 0.369 3012 0.677 1.03 0394 1284 0374 7074 0.169 1.09 0.186 1.06 0.00 0.552
CXCR2 1511574750 2 219000292 exonic 59 TIC 0.032 1268 0.040 3014 0.254 0.81 0.030 1290 0.028 7074 0.716 1.07 0.593 0.93 19.34 0.266
CXCR4 152228014 2 136873084 exonic 77.3 AG 0.133 1268 0.145 3012 0314 0.90 0.121 1290 0.126 7074 0.647 0.96 0.285 0.93 0.00 0.676
CXCRS 1510892307 11 118754649 UTRS 49.6 G/IC 0.063 1268 0.067 3012 0.638 0.93 0.065 1288 0.060 7074 0.486 1.09 0.870 1.02 0.00 0.398
CXCRS 15598207 11 118765267 exonic 63.8 C/G 0.184 1266 0211 3006 0.050 0.85 0210 1286 0.221 7074 0.400 0.94 0.053 0.90 0.00 0356
CXCRS 152276344 11 118754518 upstream 309 AT 0.158 1152 0.160 2876 0.886 0.98 0.145 1144 0.127 7074 0.087 1.17 0.262 1.08 42.76 0.186
CXCR6 152234358 3 45989044 UTR3 664 TG 0323 1252 0330 3008 0.667 0.97 0.358 1268 0.360 7074 0.899 0.99 0.683 0.98 0.00 0.811
XCRI 1571327010 3 46068835 intronic 42 T/G 0.046 1242 0.046 2998 1.000 1.00 0.071 1260 0.062 7074 0.258 1.15 0.348 1.09 0.00 0.505
XCRI 157623476 3 46068843 intronic 50.2 G/A 0.301 1256 0.298 2996 0.854 1.02 0.302 1280 0316 7074 0326 0.94 0.541 0.97 0.88-1.07 0.00 0.405
XCRI 152230322 3 46063329 exonic 569 CIT 0.046 1270 0.046 3014 1.000 1.00 0.72-1.38  0.070 1290 0.062 7074 0.291 113 0.89-144  0.408 1.08 0.90-1.31 0.00 0.522
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