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ABSTRACT

EVOLUTIONARY GENETICS OF BEHCET’S DISEASE

Behcet’s Disease (BD) is an auto-immune/autoinflammatory complex disease
that causes inflammation of the blood vessels. The underlying cause of BD is unknown.
The highest prevalence is seen in populations along the ancient silk road, raising the
possibility that it may have its origins along these historic trade routes. The genetic
makeup that increases BD susceptibility in modern populations might have been
advantageous for certain environmental stress factors such as resistance to infections
and pathogens. Such an advantage is expected to leave signs of selection on the genes
associated with BD. We have observed a possible recent selection on HLA-B as
suggested in previous reports, but recent selection signature was not unique to HLA-B,
14 other BD-associated genes also showed recent selection including other MHC loci
such as HLA-G, and other genes such as KCKN9 and NOD2 showed even a stronger
selection than HLA-B. Results indicate that the BD alleles are not specific to East
Asians. They are present in other world populations with appreciable frequencies. This
shows that there is no selection favouring specifically these variants in populations with
high BD prevalence. In conclusion, a variety of evolutionary processes have shaped the
genetic diversity in BD risk genes, and it is difficult to understand the precise
mechanisms of selection that underlie these processes. There are some common genes
with BD and other inflammatory diseases. Consequently, our findings may not only

apply to BD but also to other inflammatory illnesses in general.



OZET

BEHCET HASTALIGI'NIN EVRIMSEL GENETIGI

Behget Hastaligi (BH), damarlarin iltihaplanmasina neden olan kompleks bir
otoimmiin/otoinflamatuar hastaliktir. BH nin nedenleri bilinmemektedir. Hastaligin en
sik goriildiigli poplilasyonlar antik ipek yolu iizerindeki popiilasyonlardir, bu da
hastaligin kdkeninin bu antik ticaret yoluna dayanma ihtimalini arttirir. Eger, hastaliga
neden olan genler secilim gegirdiyse, bu secilim bizi ¢esitli patojenler ve bulasict
hastaliklar gibi stres faktorlerine karsit koruma amacli ortaya ¢ikmis olabilir. Boylesine
bir se¢ilimin de izlerini BH ile iligkilendirilmis genlerde bulmayi bekleriz. Bu
calismanin amaci BH’nin nétral veya segilimsel siireglerden nasil etkilendigini
bulmaktir. Caligmamizda HLA-B iizerinde 6nceki ¢alismalarda da belirtildigi lizere bir
secilim tespit ettik, ancak secilim izi sadece HLA-B’ye 6zgii degildi. HLA-B disinda
BH ile iligkilendirilmis 14 genin daha se¢ilim gecirdigini gordiik. Bu secilim izlerinden
bazilar1 HLA-G gibi MHC lokusunda bulunan genlerdeyken, MHC lokusu disinda
bulunan KCNK9 ve NOD?2 gibi bazi genler HLA-B’den daha biiyiik bir segilim izi
gostermekte. Sonuclar, BH alellerinin sadece BH’ nin goriildiigii popiilasyonlara 6zgii
olmadigini, aksine diger diinya popiilasyonlarinda da kayda deger bir miktarda
bulundugunu gostermekte. Bu da BH’nin sik goriildiigii popiilasyonlarda BH alellerini
ozellikle destekleyen bir se¢ilim olma olasiligini diisiirmekte. Cesitli evrimsel siiregler,
BH genlerindeki genetik cesitliligi sekillendirmistir ve bu slireglerin altinda yatan
secilim mekanizmalarint kesin olarak anlamak zordur. BH diger inflamatuar
hastaliklarla ortak bazi genlere sahip. Sonug olarak, bulgularimiz sadece BH igin degil,

genel olarak diger inflamatuar hastaliklar i¢in de gecerli olabilir.
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CHAPTER 1

INTRODUCTION

1.1. Behcet’s Disease

Behget’s Disease (BD) is a multisystem disorder causing inflammation of the
blood vessels and tissues showing symptoms mainly in the gastrointestinal systems,
skin, nervous systems and eyes 1. The underlying cause of BD is unknown but it is a
complex disease, meaning several genes are involved along with the environmental
factors in the disease pathogenesis *.

The first official recognition of the disease was in 1937 by Hulusi Behget, a
Turkish dermatologist who described the three main symptoms as iritis, orogenital
ulcerations, and hypopyon uveitis 3. However, Hippocrates mentions a disease-specific

to Asia Minor with similar symptoms to BD in his book Epidemion *.

1.2. Epidemiology

BD mainly shows a distribution from East Asia to the Mediterranean and is
rarely seen in the US, Northern European, Australian, African, and American Indian
populations® ©. Showing a high prevalence among East Asia, the Middle East, and the

Mediterranean; BD is sometimes referred to as the “Silk Road Disease” ’.

1.3. Clinic Features

Even though BD can affect all systems by inflammation of blood vessels, its
main clinical features include mucocutaneous lesions like oral and genital aphthae,
articular and ocular inflammations/manifestations, neurological inflammations, and

cutaneous lesions. 8


https://sciwheel.com/work/citation?ids=2938925,1726684&pre=&pre=&suf=&suf=&sa=0,0
https://sciwheel.com/work/citation?ids=2938925&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=3820109&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=785941&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=4149560&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=4147380&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=13978841&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=1911644&pre=&suf=&sa=0

1.3.1. Mucocutaneous lesions

Mucocutaneous lesions are the most important signs of BD since they are the
most common symptoms seen in patients. Their identification carries a significant role

in early diagnosis and treatment resulting in a better prognosis. 8

1.3.1.1. Oral Aphthae

Oral aphthae are the most common symptoms seen in BD patients with an
occurrence rate of 97%. ° They usually take place on the lips’ mucous sides, soft palate,
tongue, and buccal mucosa. It takes 1-4 weeks for an oral aphtha to disappear and it

returns within days or months. 8

1.3.1.2. Genital Aphthae

Genital aphthae are seen in 60-70% of the patients. They can affect any part of
the urogenital system and take weeks to heal. The most common part affected is the
scrotum in males and the vulva in females. ° The ulcers are deeper compared to the oral

aphthae. 8

1.3.2. Cutaneous/Skin Lesions

The main cutaneous lesions seen in BD patients are papulopustular lesions and
erythema nodosum-like lesions. Papulopustular lesions are present in 50-96% of the
patients while erythema nodosum-like lesions have an occurrence within half of the

patients.

1.3.3. Articular Manifestations

40-71 % of BD patients have articular manifestations according to different
studies. Joint involvement is the first seen manifestation occurring in 11-34 % and can

show itself years before other symptoms.


https://sciwheel.com/work/citation?ids=1911644&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=5082202&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=1911644&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=5082202&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=1911644&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=14000633&pre=&suf=&sa=0

On the other hand, the most common articular symptom by being present in 80%
of BD patients is Arthralgia. !

1.3.4. Ocular Manifestations

Ocular symptoms are present in nearly 50% of the patients and male patients are
more prone (50-70%) to developing ocular involvement compared to females (20—
30%). Males also are at a higher risk of visual morbidity. Ocular findings usually show

themselves in the first 2-4 years of BD. 2

1.3.5. Neurological Manifestations

Neurological symptoms are present in 3-9% of the patients.!® The risk of
involvement is higher in male patients. Symptoms are usually seen in the central
nervous system and can be classified into two groups: parenchymal and non-
parenchymal. In the parenchymal involvement, the major risk is meningoencephalitis

while in the non-parenchymal involvement, it is thrombosis. 1

1.4. Pathogenesis

The causes of BD are still unknown, however, it is a complex disease with
environmental and genetic factors involved ®. As symptoms, repeated inflammation of
the mucocutaneous tissue, blood vessels, eyes, gastrointestinal tract and brain are
present. These symptoms are thought to be triggered by a pathogen as Hulusi Behget
himself mentioned suspecting viruses and oral cavity infections °.

Viral agents possibly associated with BD are herpes simplex virus-1, parvovirus
B19, hepatitis C virus, Epstein-Barr virus, cytomegalovirus, and varicella zoster virus.
Along with the viruses listed, several bacteria suspected to play a role in BD
susceptibility are Streptococcus sanguinis, Saccharomyces cerevisiae, Escherichia coli,
mycobacterium, Helicobacter pylori, Borrelia burgdorferi, Mycoplasma fermentans,
and Staphylococcus aureus. 6


https://sciwheel.com/work/citation?ids=14000684&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=14000763&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=4150072&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=1068385&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=2938925&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=13999849&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=13999954&pre=&suf=&sa=0

As genetic factors, major histocompatibility complex (MHC) class | genes have
been strongly associated with BD. Among the MHC class | genes, HLA-B51 is
considered the main genetic factor while also being used as the genetic marker for the
disease. Even though being used as a genetic marker, it is estimated that it contributes

roughly 20% to overall genetic BD susceptibility. 1’

1.4.1. Nongenetic Factors

1.4.1.1. Viral Hypothesis

The first mention of a viral infection triggering BD was made by Hulusi Behget
himself. The most associated virus with the disease is herpes simplex virus-1 (HSV-1)
because serum antibodies against HSV and HSV DNA were found higher in BD
patients compared to the control groups. The HSV DNA was present in genital and

intestinal ulcers. However, it was not found in oral ulcers. 16

1.4.1.2. Bacterial Hypothesis

Given oral aphtha is the most common symptom and the decrease in some
symptoms after usage of antibiotics such as minocycline and penicillin increased the
suspicion of oral flora being involved in BD pathogenesis. The main focus has been on
the Streptococci genus, especially Streptococcus sanguis. Research has shown
Streptococcus sanguis of unique characteristics was present in BD patients’ oral flora

and was found in higher proportions compared to the control group. 6%/

1.4.2. Genetic Factors

1.4.2.1. HLA Region

Human leukocyte antigens (HLA), also known as major histocompatibility
complex (MHC) molecules, are the cell surface proteins that present antigens, activate T

cells, and aid in the immune system's recognition of foreign substances.


https://sciwheel.com/work/citation?ids=3345889&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=13999954&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=13999954,3345889&pre=&pre=&suf=&suf=&sa=0,0
https://sciwheel.com/work/citation?ids=14058560&pre=&suf=&sa=0

1.4.2.1.1. HLA-B*51

HLA-B*51 was identified to be the major risk locus, however, it cannot be the
sole and main factor of this disease because a third of patients from countries with high
BD prevalence do not present HLA-B*51. 4

Interestingly, this HLA-B subtype is thought to be passing to modern humans

through Neanderthal admixture according to the latest admixture studies. °

1.5. Genome-Wide Association Study

To associate genetic variations with particular traits, Genome-Wide Association
Study (GWAS) is conducted.

To perform a GWAS, the genomes of many people with and without disease are
scanned. By using Single Nucleotide Polymorphisms (SNPs), the whole genome is
searched to find a significant difference in a certain position. When the differences are

found, they are suggested to be associated with the disease.

1.6. Evolution of Complex Diseases

Our genome carries traces of human history and evolution. Every stress factor in
the environment such as infectious diseases, climate changes, and migration had
impacts on our DNA. Humans have experienced changes in certain traits to adapt to
their surroundings. With all these impacts, modern humans’ genomes differ from their
ancient relatives’ genomes.

Some of these trait changes caused by infectious diseases have led to genetic
disorders.

A few examples of infectious disease—qgenetic disorder pairings would be:
Tuberculosis — Tay-Sachs Disease, Cholera — Cystic Fibrosis, Yersinia pestis (The
Plague) - Familial Mediterranean Fever (FMF) 2


https://sciwheel.com/work/citation?ids=785941&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=13978833&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=4561590&pre=&suf=&sa=0

1.7. Ancient DNA Studies

Ancient DNA (aDNA) studies started by collecting DNA samples from ancient
specimens. The first extraction of aDNA was on a quagga and a child mummy from
Egypt 2. Due to the lack of better sequencing technologies and PCR, those samples
were not as informative as samples collected later but they have surely opened a new
perspective on evolution in general.

Even with high-throughput sequencing, there are many factors affecting the
aDNA quality such as fragmentation, post-mortem mutations, contamination, etc. 2 All
these factors make it hard to study the aDNA samples.

However, with all the drawbacks, aDNA is still an important source to compare
modern individuals to ancient individuals. After the genome-wide association studies
(GWAS), many loci have been associated with complex traits. Using these associations,
we are able to compare past and present allele frequencies of certain traits and even see

if there are any signs of selection. 2

1.8. Hypothesis and Aims of the Study

1.8.1. Hypothesis

Behcet’s Disease has a rather structured global distribution and is seen more
commonly in populations along the ancient silk road. We hypothesize that there can be
a selection or neutral processes behind BD, and if the disease is carrying marks of
selection, it may be an environmental stress factor behind this particular geographic
distribution.

The genetic makeup that increases BD susceptibility in modern populations
might have been advantageous for certain environmental stress factors such as
resistance to infections and pathogens. If so, there should be signs of selection on the
genes associated with Behcet’s Disease.

By looking at the ancient DNA data and variants in the global ancient DNA
variant set, we want to find out the nature of this selection. We will also support our
hypothesis by comparing the genomic variation in contemporary Asian populations with

the European populations- which have a lower risk for Behcet’s Disease.


https://sciwheel.com/work/citation?ids=4831829&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=4831829&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=12414815&pre=&suf=&sa=0

1.8.2. Aims

To test whether BD susceptibility is a derived selected trait, we compared the
distribution of disease risk status (susceptible vs. protective) of alleles with their
respective ancestral and derived status among populations with high BD prevalence.

To conduct population differentiation analyses between East Asians, Europeans
and Africans with BD-associated alleles and, compare the results with respect to
genome-wide differentiation between these populations.

To conduct population genetic tests to identify possible selection on BD-
associated genes

To compare the allele frequency difference between modern-day populations

and ancient populations.



CHAPTER 2

MATERIALS AND METHODS

2.1. Variants and Genes Associated with Behcet’s Disease

BD-associated variants and genes were found by reviewing articles till 31 May
2022 in PubMed (https://www.ncbi.nlm.nih.gov/pubmed/). The keywords used to
search articles were “Behcet Disease”, “Behcet Syndrome”, “Behcet’s Disease”, and
“genetics” for between 1980-2022. Only original studies written in English that reported
on sample size, studied genes and their variations, and their statistical connection with
Behcet's disease were further assessed. Seventy-seven articles in total met the search
requirements. After filtering out unnecessary information, we used SNP and gene data
from 18 papers in total (Appendix A).

BD-associated SNPs, their allelic states (derived vs ancestral), positions on the
chromosomes, population frequencies, and their nature of change (coding, promoter,
etc.) were collected from dbSNP (https://www.ncbi.nlm.nih.gov/snp/) and the 1000

Genomes database 22 (http://www.internationalgenome.org/) accessed till 31 May 2022.

2.2. Single Nucleotide Polymorphism (SNP) Based and Gene Sequence
Based Population Genetics Analyses Samples

For the modern populations used for both gene sequence-based and SNP-based
analyses, the 1000 Genomes database 2° (http://www.internationalgenome.org/) was
used and they are listed in Appendix C. The analyses were conducted to focus on East
Asians (high BD occurrence), Europeans (low/very low BD occurrence), and Africans
(very low/no BD occurrence). VCF files and DNA sequences for BD-associated genes
were downloaded using the ENSEMBL DataSlicer tool
(http://grch37.ensembl.org/Homo_sapiens/Tools/DataSlicer) based on Phase 31,1000
Genomes data?®. East Asian, European, and African populations included 504, 503, and

661 individuals, respectively.


https://www.ncbi.nlm.nih.gov/snp/
https://sciwheel.com/work/citation?ids=790619&pre=&suf=&sa=0
http://www.internationalgenome.org/
https://sciwheel.com/work/citation?ids=790619&pre=&suf=&sa=0
http://www.internationalgenome.org/
http://grch37.ensembl.org/Homo_sapiens/Tools/DataSlicer
https://sciwheel.com/work/citation?ids=790619&pre=&suf=&sa=0

The ancient populations used for both gene sequence and SNP-based analyses
are  taken  from  Allen  Ancient DNA  Resource  (AADR) 2
(https://reich.hms.harvard.edu/allen-ancient-dna-resource-aadr-downloadable-
genotypes-present-day-and-ancient-dna-data), version 44.3.

Turkish population allele frequencies of 3,362 individuals were taken from the
Turkish Variome.?
(https://figshare.com/articles/dataset/The_genetic_structure_of the_Turkish_population

_reveals_high_levels_of variation_and_admixture/15147642).

2.3. Population Genetics and Selection Analyses

PLINK (a toolset for whole-genome association and population-based linkage
analysis) versions 2.0 and 1.9 (www.cog-genomics.org/plink/2.0/) %27 was used to
compare SNP-based fixation indices (Fst) between 1K Genome populations. For the
gene-based analyses, we calculated the number of haplotypes, segregating sites (S),
haplotype diversity, the total number of mutations (Eta), nucleotide diversity m (pi) %,
Watterson theta OW (ThetaW) 22°| the average number of nucleotide differences 0K
(ThetaK) *° for each population.

The 0 (Theta), calculated by 4Nep (effective population size and mutation rate
multiplied), nucleotide diversity estimates are determined by the number of segregating
sites. The average number of pairwise differences between gene sequences is used to
estimate the m diversity. For allele frequency spectrum-based neutrality tests we
estimated Fu and Li’s D 3, Fu’s Fs 2, Fu and Li’s F 3!, Tajima’s D ¥, Achaz’s Y 34,

ZnS statistic 3, Ramos-Onsins and Rozas R2 36, Test results are given in Table 1.


https://sciwheel.com/work/citation?ids=14232994&pre=&suf=&sa=0
https://reich.hms.harvard.edu/allen-ancient-dna-resource-aadr-downloadable-genotypes-present-day-and-ancient-dna-data
https://reich.hms.harvard.edu/allen-ancient-dna-resource-aadr-downloadable-genotypes-present-day-and-ancient-dna-data
https://sciwheel.com/work/citation?ids=13589897&pre=&suf=&sa=0
https://figshare.com/articles/dataset/The_genetic_structure_of_the_Turkish_population_reveals_high_levels_of_variation_and_admixture/15147642
https://figshare.com/articles/dataset/The_genetic_structure_of_the_Turkish_population_reveals_high_levels_of_variation_and_admixture/15147642
https://sciwheel.com/work/citation?ids=431749,1158431&pre=&pre=&suf=&suf=&sa=0,0
https://sciwheel.com/work/citation?ids=10932740&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=10932740,30215&pre=&pre=&suf=&suf=&sa=0,0
https://sciwheel.com/work/citation?ids=3967176&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=10005030&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=491636&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=10005030&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=483729&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=5103580&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=7483761&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=3965195&pre=&suf=&sa=0

Table 1. Comparison of ancestral and derived allele status versus population
distribution of BD-associated SNPs with respect to their effect on BD.
4Chi-square test result. ®Pooling alleles and their effects from all reported
studies. “Focusing only on reported alleles from studies with larger sample
sizes and more significant BD associations (reported p values less than p <
10%). Populations represent study populations where BD genetic
association study was conducted and variants were discovered.

Susceptible Protective p?

Ancestral Derived N(%) [ Ancestral Derived

N(%) N(%) N(%)
Chinese 18 (31) 14 (24) 13 (22) 14 (22) | 0.64
Japanese 35 (24) 47 (33) 20 (14) 41 (29) 0.23
Korean 5 (62) 3 (38) - - -
Turkish 14 (35) 24 (60) 0 (0) 2 (100) | 0.29
Total® 72 (29) 88 (35) 33(13) 57 (23) 0.32
SNPs¢ with 32 (26) 53 (44) 15 (12) 21(17) |0.68
p<10*

Here, we provide a quick summary of various techniques. Tajima's D determines
whether there is a statistically significant difference between the m and 0 estimates of
nucleotide diversity. The m and 6 estimates of nucleotide diversity should be relatively
comparable under neutral evolutionary processes, such as no selection and constant
population size, leading to Tajima's D values around zero. While excessive intermediate
frequency polymorphisms result in positive Tajima's D values, suggesting balancing
selection, excessive rare polymorphisms result in negative Tajima's D values, implying
negative selection, background selection, or abrupt population expansion. Using Fu and
Li's D* and F* tests, the distribution of mutations on the internal branches and external
branches of the gene are compared. On the external branches of the tree, rare frequency
variants that have just evolved are found, whereas, on the internal branches, older,
higher frequency variants occur. Negative Fu-Li test findings, therefore, imply a high
prevalence of recent or novel mutations, whereas positive values indicate a high
prevalence of old intermediate or high-frequency variants. The distribution of allele

frequency spectrum under various demographic and evolutionary models can be

10



modeled by Fu’s Fs 32, Achaz’s Y 3%, and Ramos-Onsins and Rozas R2 3. They are
statistically stronger than Tajima's D and Fu and Li tests and are significantly less

dependent on sample size. The ZnS statistic *°

calculates the average linkage
disequilibrium statistic between all pairs of segregating sites to estimate linkage
disequilibrium.

We calculated the parameters for population differentiation Fst (fixation index),
Hst (haplotype diversity-based differentiation) %8, and Dxy (average number of
nucleotide changes per site between two populations). In our work, DnaSP 6 (DNA
Sequence Polymorphism) software was used to estimate all population genetic
parameters 3.

Inter-population haplotype differentiation-based cross-population extended
haplotype homozygosity (XP-EHH) “° and Intra-population linkage disequilibrium-
based integrated haplotype score (iHS) #! are used to detect recent selection on BD-
related genomic regions using PopHuman. iHS scores are obtained for EAS, EUR,
AFR, and SAS subpopulations whereas Pairwise XP-EHH is calculated by comparing
CHB (Han-Chinese from Beijing, China), CEU (Utah Residents of Western and
Northern European Ancestry) and YRI (Yoruba in Ibadan, Nigeria) populations. XP-
EHH and iHS estimates are based on a sliding window of 10kb. The highest determined
iHS and XP-EHH scores for each gene from the sliding window analyses are presented.
To avoid compromising the selection signals from other SNPs in the gene, the windows
are not always focused on the variants linked to BD.

McDonald and Kreitman test (MKT) “?, Alpha value (proportion of adaptive
substitutions) “3, Neutrality index (NI) %4, and Direction of selection (DoS) *° tests were
performed using chimpanzee sequences in order to obtain adaptive protein evolution
parameters.

Adaptive protein evolution and recent selection tests were performed using
PopHuman (https://pophuman.uab.cat/) *6 tool. The selection tests mentioned above can
be carried out using PopHuman, a web-based application with a focus on human

genomics.

11


https://sciwheel.com/work/citation?ids=491636&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=5103580&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=3965195&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=7483761&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=319857,1088766&pre=&pre=&suf=&suf=&sa=0,0
https://sciwheel.com/work/citation?ids=4368528&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=162731&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=239756&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=1209718&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=387625&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=13685615&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=387685&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=4412101&pre=&suf=&sa=0

2.4. Statistical Analyses

Chi-square tests are used to compare the distribution of susceptible, protective,
ancestral, and derived effect alleles among populations. Shapiro test is used to evaluate
deviations from the Normal distribution for continuous variables. By using a non-
parametric Kruskal-Wallis one-way ANOVA followed by non-parametric Wilcoxon
pairwise testing, population genetic parameter estimates for each gene were compared
among Asian, European, and African populations. R (https://www.r-project.org) was
used to do the principal component analysis with allele frequencies, and factoextra
version 1.0.7 (https://cran.r-project.org/web/packages/factoextra/index.html) was used
to visualize the results. Rfit package version 0.23.0 4" was used to perform rank-based
regressions . Every statistical analysis was done in R (https://www.r-project.org/).

2.5. Biological Pathway and Molecular Function Analyses

Protein class, molecular function identification, protein-protein interaction, and
biological process enrichment analyses were performed using STRING-DB (Search
Tool for the Retrieval of Interacting Genes/Proteins) “° (https:/stringdb.org), and
PANTHER (Protein  ANalysis THrough Evolutionary Relationships) °
(http://www.pantherdb.org/) online tools. Using the online STRING tool, a protein-
protein interaction network was built from primary interactions based only on functional
and physical protein relationships from curated databases and empirically determined
sources. Medium confidence was defined as the minimum required interaction score.

Using the Cytoscape ! tool, a protein-protein interaction network was created.
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CHAPTER 3

RESULTS AND DISCUSSION

3.1. Annotation of Behcet’s Disease Related Variants

241 variations from 114 genes were found to be linked with BD when candidate
gene and genome-wide association studies were taken into account. In candidate gene
research, the final list only contained genetic connections that had been verified in at
least two separate studies and that were based on the largest sample size (Appendix A).
Only 9% of the variants linked to BD were found in exons, and 64% of these were
reported to raise the risk of BD. For all but two of the variants, dbSNP identification (rs
number) was possible. Gene ontology and pathway analyses of genes with respect to
molecular function, biological process, and protein class showed a common
representation of immune response-related genes involved in antigen processing and
presentation (such as HLA), cytokine and chemokine signalling pathways (such as
IL10, CCR) in the list. However, only limited gene ontology data was discovered for the
majority of the top-hit BD genes, including PSORS1C1 and CCHCRL.

3.2. Analyses Using Behcet’s Disease-Related Variants

We focused on published findings from studies done with Chinese, Japanese,
Korean, and Turkish populations for analyses with BD-related variants. To determine if
susceptibility to BD is an ancestral or a derived trait; variant/SNP identification number,
reported p-values, and effect on BD (susceptible vs protective) are used. First, we
determined the derived and ancestral allele status of variants linked to BD and
compared the distribution of allele status according to their impact on BD. Overall, both
protective (23 vs 13%) and susceptible (35 vs 29%) variants had slightly more derived
alleles than ancestral alleles, but the difference was not statistically significant (Table
1). When all the variations from all the studies were combined, there was no statistically
significant difference in the distribution of ancestral and derived alleles with regard to

their susceptibility or protection against BD (Table 1). The analysis was stratified by
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study populations once more, but there was no evidence of enrichment of ancestral or
derived alleles within susceptible or protective traits in any populations (Table 1).
There were no appreciable differences in the ancestral/derived status or

susceptible/protective effect partitioning in BD variants amongst the groups (Figure 1).

Chinese Japanese Korean Turkish

0,8
0,6

0,

1S

0,

N

o

B Ancestral B Derived M Protecive M Susceptible

Figure 1. Ancestral and derived allele status distribution and their impact on BD in
the populations with the highest frequency of BD. Table 1 provides
information on allele counts.

For all twenty-six 1000 Genomes populations, allele frequencies of reported
BD-related variants with rs numbers were collected (Appendix C). A principal
component analysis was then performed on the resulting allele frequency matrix. The
top two principal components (PCs) that provide the most significant information on
population differentiation were displayed (Figure 2A).
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Figure 2. (A) Principal component analysis on a BD-related allele frequency matrix
was used to separate the 26 1K Genome populations along the top 2
principal components (Dim1 and Dim2). Populations with ellipses around
them denote clusters created using clustering analysis. (B) Estimates of
population differentiation (Fst) for BD-associated SNPs between
populations from East Asia (EAS) and Africa (AFR). Genome-wide SNP
Fst and mean Fst of BD-related SNPs are depicted by solid and dashed
vertical lines, respectively. (C) Fst estimations of BD-associated SNPs in
populations from East Asia (EAS) and Europe (EUR). Genome-wide SNP
Fst and mean Fst of BD-related SNPs are depicted by solid and dashed
vertical lines, respectively. (D) Distribution of EAS-AFR Fst values for
BD-related SNPs along human chromosomes. (E) Distribution of EAS-

EUR Fst values for BD-related SNPs along human chromosomes.

The first PC made a distinct distinction between populations in Africa and the
rest of the world. The first PC had the highest loading for BD-related variants in
TNFAIP3, IL23R, EBF2, SMARCA2, ASB18, SAMD3, and COL12A1 indicating
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significant frequency differences between African and other populations. The second
PC, interestingly, distinguished East Asian groups from the other populations, including
Southeast Asians. On the second PC that separated East Asians from other populations,
BD-associated variations in IL10, STAT4, TENM4, LYST, LILRB1, DTL, API5,
LTN1, FUT2, TNFAIP3, and PMFBP1 made the biggest contributions. In comparison
to the variants that contributed significantly to the first PC, these variants were also
more significantly associated with BD in East Asian populations. Some of the most
significant variants reported to be associated with BD making a contribution to the
second PC include I1L10 (rs1518111 and rs1800871), TNFAIP3 (rs9494885), and API5
(rs16937370) (Appendix A).

In addition to performing principal component analysis, we looked into
population differentiation (Fst) amongst East Asian, European, and African populations.
In comparison to genome-wide Fst estimates between East Asian and African (0.149)
and East Asian and European (0.098) populations, the mean Fst estimates of BD-related
SNPs between East Asian and African (0.133) and East Asian and European (0.088)
populations were lower (Figures 2B, C). Between East Asians and Africans, seventy-
four percent of the SNPs had lower Fst values than the mean Fst of all BD SNPs (less
than 0.133; Figure 2B). Between East Asians and Europeans, sixty-eight percent of the
SNPs had Fst values that were lower than the mean Fst of all BD SNPs (less than 0.088;
Figure 2C). This suggests a small number of SNPs related to BD, significantly
differentiate East Asians from other groups. There was no confounding from
chromosomal stratification or genomic location, as shown by the even distribution of
BD SNPs with high and low Fst values across the human chromosomes (Figures 2D, E).
Additionally, in East Asians, population differentiation (Fst) in relation to African
populations was greater for the ancestral BD-associated alleles than the derived BD-
associated alleles (medians 0.09 vs 0.06, p = 0.008). (Appendix S).

Additional research on the allele frequency distributions of BD-associated SNPs
in East Asian, African, and European populations revealed mainly overlapping
histograms with various modalities (Appendix TA). No population showed any
systematic enrichment or skew in favor of rare or more frequent alleles. We predicted
that BD-associated variants with larger allele frequency differences and greater
population differentiation (Fst) between East Asians (high BD prevalence) and other
populations (low/no BD prevalence) would be more significantly associated with BD

and would have a greater risk effect on BD. To test this theory, a rank regression
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analysis of the allele frequencies of BD-associated SNPs in East Asians was carried out,
where the allele frequencies were regressed on the rank order by the reported p-values
of these variants from BD GWAS studies in East Asian populations. There was no trend
that was statistically significant (Appendix TB). But when the same rank regression
analysis was carried out regressing allele frequency differences between East Asians
and Europeans or East Asians and Africans on the rank order of the reported p-values of

these variations, significant trends were seen (Figures 3A, B).
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Figure 3. (A) Plot comparing the allele frequencies of BD-associated variants in
populations from East Asia and Africa against the stated rank of BD
association test p-values. (B) The plot of the rank of the reported BD
association test p-values against the allele frequency difference between
European and East Asian populations for BD-linked variants. (C) The
plot of the rank of the reported BD association test p-values against the
population differentiation (Fst) between East Asian and European
populations. (D) The plot of the rank of the reported BD association test
p-values against the population differentiation (Fst) between East Asian
and African populations.

For variants associated with BD more significantly (having a greater effect on
BD risk), the allele frequency differences between East Asians and Europeans or

between East Asians and Africans were less. When the allele frequency differences
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between East Asians and Europeans or Africans were regressed on the actual reported
p-values of these variations, the trend remained significant (Appendix U). Similar to
this, a significant rank regression trend was seen between the rank order of the BD-
related variant p-values and the East Asian-African and East Asian-European Fst
estimations. Between East Asians and Europeans or Africans, more significant BD
associations were seen to have lower Fst values (Figures 3C, D). Higher risk variants
were shown to have less allele frequency differences and less population differentiation
between East Asians and Europeans and East Asians and Africans when similar

regression analyses were carried out using reported odds ratios (Appendix V).

3.3. Population Genetic Analyses with Behcet’s Disease-Related Genes

3.3.1. Intra-population statistics

Following analyses that targeted particular BD-related variants, population
genetic analyses focusing on the molecular evolution of BD-related genes were carried
out (Appendices D-F). First, the cumulative distribution of summary statistics
comparing 114 genes' population differentiation tests among African, East Asian, and
European populations were compared. These statistics included estimates of nucleotide
and haplotype diversity, allele frequency spectrum, and population differentiation tests
(Table 2).
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Table 2. Comparison of 114 BD-associated gene population genetic parameter
estimations across the 1,000 Genomes populations of East Asian (EAS),
African (AFR), and European (EUR). Medians and distributions of 114 BD-
associated genes are compared by non-parametric Kruskal-Wallis one-way
ANOVA, followed by non-parametric Wilcoxon pairwise tests. Small letters
‘a’ and 'b' represent significantly different pairwise comparisons between the
three populations. S: segregating sites, Eta: total number of mutations, Hap:
total number of haplotypes, Hd: Haplotype diversity, m (pi): nucleotide
diversity, 0K (ThetaK): average number of nucleotide differences, OW

(ThetaW): Watterson theta.

Parameter | AFR Median EAS Median (25%, | EUR Median p
(25%, 75%) 75%) (25%, 75%)

Nucleotide Diversity

Total Sites | 903 (246, 3695) 903 (246, 3695) 903 (246, 3695) | 0.99

S 143 (15, 549) 113 (8, 400) 105 (11, 375) 0.05

Eta 553 (144, 1789) 400 (114, 1074) 375 (106, 1006) | 0.05

Hap 482 (160, 1056)a | 313 (96,877)b 278 (78, 819)b 0.004

Hd 0.99 (0.95,0.99) |0.97 (0.86,0.99) |0.97 (0.88,0.92) |0.08

T 1.1 (0.8, 1.5)a 0.8 (0.6, 1.2)b 0.8 (0.6, 1.3)b 0.0002

0K 437 (14.7,131.1) |35.3(9.4,107.2) |35.8(11.1,100.5) |0.37

oW 71.3(18.5,230.4) |53.4(15.3,143.4) |50.1(14.1,134.3) |0.08

Allele Frequency Spectrum

TajimasD |-1.2(-15,-09)a |[-0.8(-1.3,-0.3)b  [-0.7(-1.2,-0.1)b | <0.001

Fuand Li's |-6.5(-7.9,-4.3)a |-8.5(-10.4,-4.0)b |-7.4(-9.2,-4.0)a |0.0008

D*

Fuand Li's |-3.7(-4.5,-2.6)a |-45(5.6,-26)b |-3.9(-4.8,-2.8)a |0.001

E*

Fu's Fs -31.4 (-34.4,-30.2) |-30.9 (-32.0,-9.6) |-31.0(-32.2,-7.9) | 0.06

Achaz's Y* |-0.7 (-1.2,-0.3)a | 0.1(-0.5,0.7)b 0.2 (-0.4, 0.9)b <0.001

R2 0.04 (0.03, 0.05)a | 0.05(0.04,0.06)b |0.05 (0.04,0.06)b |0.001

ZnS 0.02 (0.01, 0.05)a | 0.04 (0.02,0.07)b |0.04 (0.02, 0.07)b |0.0002

Population Differentiation

20



Table 2 (cont.)

AFR - Fst |- 0.12 (0.07, 0.16) 0.09 (0.06,0.14) |0.03

AFR - Dxy |- 0.001 (0.0008, 0.001 (0.0008, 0.9
002) 0.002)

AFR - Hst |- 0.009 (0.0003, 0.008 (0.0004, 0.31
0.03) 0.02)

Effect of Divergence on Nucleotide Diversity

n/Fst - 0.006 (0.004, 0,01) | 0.007 (0.005, 0.07

0.02)
n/Dxy - 0.76 (0.64, 0.88) 0.82 (0.71,0.90) |0.02

African populations exhibited the highest nucleotide and haplotype diversity,
followed by East Asian and European groups. East Asian people exhibited much more
negative Fu and Li's D* and Fu and Li's F* test results than African populations,
indicating a higher number of more recently derived singleton or rare variations, despite
African populations having slightly more negative Tajima’'s D test results (Table 2,
Appendix Y). East Asian and European populations had similar estimates for the Y*,
R2, and ZnS parameters, indicating similar demographic and evolutionary histories
(Table 2). Compared to African populations, East Asian and European populations' ZnS
estimations were higher, indicating greater linkage disequilibrium and extended
haplotypes (Table 2).

Gene parameter estimates were ordered from smallest to greatest for each
population after comparisons between three populations using population genetics
parameter estimates of all BD-associated genes (East Asian, European, and African).
Within each population, each parameter—such as nucleotide diversity, haplotype
diversity, Tajima's D, etc.—was rated separately. Genes within the lowest (values less
than the 25th percentile) and highest (values more than the 75th percentile) quartiles for
each parameter estimate were found. For the East Asian, African, and European
populations separately, this ranking and the identification of genes with the lowest and
highest quartile values were carried out by creating a list for each population. These lists
were combined, and genes having values in the three populations' greatest and lowest
quartiles for the population genetic parameter were compared. Most genes had
overlapping rank orders when the highest and lowest quartile population genetic
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parameter values from the three populations were compared, however, several genes
had values that were specific to East Asians (Appendices G, H, and R). In all three
meta-populations, HLA genes, for instance, demonstrated balancing selection because
of their great nucleotide diversity and quantity of intermediate frequency alleles (high
positive Tajima's and Fu-Li test findings). But some genes reported to be among the
most significantly associated with BD showed extreme reduction in nucleotide
diversity, and excess of rare variants (such as DTL, NOD2, FUT2, IL23R, SMARCAZ2,
STX8) only in East Asians, suggesting a unique evolutionary history of these genes in

East Asians, where highest BD incidence and prevalence is reported.

3.3.2. Population differentiation and divergence

Inter-population statistics are used to assess population differentiation between
East Asian, African, and European populations after intra-population analysis
(Appendices | and J). Based on the Fst statistic of all 114 genes, population
differentiation between Africans and East Asians was greater than population
differentiation between Africans and Europeans (Table 2). Although average net
nucleotide divergence (Dxy) and haplotype divergence (Hst) between Africans and East
Asians, as well as between Africans and Europeans, were fairly similar, the effect of
divergence on nucleotide diversity was greater, leading to a greater reduction in
nucleotide diversity in East Asians (Table 2). The genes with the lowest Fst values were
those with high nucleotide diversity, including HLA genes, and those with significant
differences in rare allele profiles. While comparing the three populations for each gene,
based on the highest and lowest quartile population differentiation and divergence
parameters we have seen overlaps but also genes with divergence patterns found only in
East Asians. IL6, OSR1, FUT2, HMP19, HNF4G, and IL1A have shown the highest Fst
between East Asians and Africans (Appendices K, L, and R).

Furthermore, we compared the BD-related SNP Fst estimations with the
corresponding genes of these variants (as described above in Section 3.2). We also want
to determine whether SNPs associated with BD show greater population differentiation
than other SNIPs in the same gene between populations with high BD prevalence (East
Asian) and those with extremely low/no BD prevalence (African). Since the frequency

of the BD risk allele should be greater in the high BD prevalent population, we
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anticipate SNPs that have been reported to be significantly related to BD to show strong
population differentiation across populations with high and very low/no BD prevalence.
Only 39% (85/216) of the BD-associated SNPs showed population differentiation
estimates (Fst) that were greater than those for the corresponding genes between East
Asians and Africans (Appendix M). The remaining 61% (131/216) of BD SNPs had Fst
values that were lower than the Fst estimations for respective genes (Appendix M). As
predicted, some of the SNPs identified as having the strongest associations with BD,
including those in PSORS1C1, POU5F1, MUC21, HLA-B, IL23R, and HLA-G, had Fst
estimates higher than their corresponding genes, indicating a higher BD risk allele
frequency difference and differentiation in these SNPs compared to other variants in
those genes. Contrary to predictions, several SNPs that were shown to exhibit some of
the strongest associations with BD, including those in the CCHCR1, IL-10, ERAP1,
TLR4, and CCR1, had Fst estimates that were lower than the corresponding genes
(Appendix M).

3.3.3. Recent selective sweeps

We used integrated haplotype score (iHS) and cross-population extended
haplotype homozygosity (XP-EHH) testing to look for recent selections on BD-related
genes. Since iHS values more than 2 make up the top 1% of the empirical distribution of
genome-wide iHS values, absolute iHS values greater than 2 are regarded as suggesting
recent selection. As values above 1.635 represent the top 90th percentile among
HapMap Phase-2 SNPs ¢ iHS values between 1.64 and 2.0 are viewed as suggesting
moderate recent selection. About twenty genes associated with pattern recognition (i.e.,
NOD?2), intracellular peptide processing (i.e., DTL, UBASH3B, GALNT10, LYST),
adaptive immune regulation (HLA genes), immune cell differentiation (i.e., EBF2), and
other molecular processes have undergone recent selection, which is unique to EAS

populations (Appendix N).

3.3.4. Adaptive protein evolution

We investigated possible adaptive protein evolution in BD-associated genes in

East Asians by utilizing variations of the McDonald and Kreitman (MK) test,
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comparing the proportion of adaptive substitutions in an MK test (alpha value), ratio of
ratios in a MK 2x2 table (Neutrality index: NI), and the difference between the
proportion of nonsynonymous divergence and nonsynonymous polymorphism (DoS:
Direction of selection). Nearly all genes showed negative DoS results and NI values
greater than one, which suggested that negative selection had occurred; however, only
ABCB5, ATP8AL, CPVL, HIVEP3, PSORS1C1, and SLC22A23 showed statistical
significance, indicating that there were many polymorphic changes but few divergent
nonsynonymous (replacement) changes. None of the BD-related genes in East Asians is

predicted to have undergone adaptive protein evolution or positive selection.

3.3.5. Gene expression profiles

For gene expression studies, we collected expression profiles of BD-related
genes for 27 human tissues from the "NCBI normal tissue RNA-seq” collection
(accessed in April 2022).%° Considering all BD-related genes (Appendix Z.A) or just the
genes that demonstrate recent selection in East Asians (Appendix P; Appendix Z.B), the
highest gene expression was found in the gastrointestinal tissues. It's interesting to note
that East Asians with BD tend to have gastrointestinal issues. Expression in immune
function-related tissues such as thyroid, bone marrow, spleen, and lymph node was

lower than in gastrointestinal tissues with a wider expression range (Appendix Z.B).

3.3.6. Genes with population genetic parameter and selection estimates
unique to east Asians

Based on the difference between East Asian populations and African
populations (Fst), detection of a selective sweep, and abundance of rare/singleton
variants, we found 36 genes with various roles and different evolutionary histories that
are unique to East Asians. Recent soft selective sweep was inferred for KCNK9, NOD2,
RALGAPA2, CTNNA2, HLA-G, EBF2, DTL, NAV2, GALNT10, SEMAG6D, LYST,
and UBASH3B by concentrating on iHS values greater than 2. The genes KCNKO,
NOD2, RALGAPA2, EBF2, and NAV?2 all displayed significant frequency of recent
rare/singleton mutations as well (Appendix R, Figure 4). For UBAC2, STX8,
SMARCA2, and IL23R, high-frequency recent rare/singleton variants were seen, but
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there was no recent selective sweep signal. Low nucleotide diversity and high Fst with
regard to African populations were found in FUT2, HMP19, HNF4G, and LYST. On
the other side, IL6, IL1A, and OSR1 showed significant Fst and low haplotype
diversity. HLA-F, RNF39, PSORS1C1, PPP1R11, ZNRD1, and SLC44A4 showed low
Fst and high nucleotide diversity in contrast to the genes with reduced nucleotide and

haplotype diversity (Appendix R, Figure 4).
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Figure 4. Population genetic parameter and selection estimates superposed on to
protein-protein interaction network of BD-associated genes with
population genetic parameter and selection estimates unique to East
Asians. Primary interactions based on functional and physical protein
associations only from curated databases and experimentally determined
sources are presented. The line thickness of the edges indicates the
strength of data support. High and low Fst represent the population
differentiation of East Asians with respect to Africans.

With these 36 genes, we did a protein-protein interaction network analysis and
discovered two main networks that were interconnected. One of the networks included
the genes HLA-G, HLA-F, RNF39, PPP1R11l, ZNRD1, GABBR1, and MOG.
Surprisingly, nearly all of the genes in this network displayed the highest nucleotide
diversity (Figure 4). All of these genes are located on Chromosome 6 in the extended

HLA area, with immune-related tissues often exhibiting the highest levels of expression
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(Appendices P and R). The second network includes ERAPL, IL1A, NOD2, FUT2, IL6,
and IL23R, the center node of this network. The genes in this network display a variety
of the aforementioned population genetic parameter estimations and selection
signatures, in contrast to the first network (Figure 4). In the gastrointestinal tissues, this

network's genes exhibit their highest levels of expression (Appendices P and R).

3.4. Ancient vs Modern Allele Frequency Differences

We observed a possible recent selection on HLA-B as suggested in previous
reports, but the recent selection signature was not unique to HLA-B, 14 other BD-
associated genes also showed recent selection including other MHC loci such as HLA-
G, and other genes such as KCNK9 and NOD2 showed even a stronger selection than
HLA-B.

Therefore, we hypothesized that we can independently test and compare the
recent selection suggestion by comparing the allele frequencies of BD-associated alleles
in ancient and modern populations.

The recent selection might have increased BD-associated allele frequencies in
modern-day populations compared to ancient populations, through adaptation to or
selection from environmental factors.

Unfortunately, we weren’t able to find SNPs from the genes showing high recent
selection signs such as KCNKO.

Below in Table 3, the mean value of protective and susceptible alleles’ absolute
frequency difference is shown. As seen in the table, there is not a significant allele

frequency difference in either protective or susceptible SNPs.
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Table 3. The mean value of protective and susceptible alleles’ absolute frequency

difference.

Turkey China Israel Central Europe
Mean of the Protective 0.069 0.079 0.125 0.076
Alleles' Absolute
Frequency Differences
Mean of the Susceptible | 0.058 0.106 0.105 0.072
Alleles' Absolute
Frequency Differences

To detect the BD SNPs showing the most absolute frequency difference in

Turkish, Chinese (CHB), Israeli and Central European (CEU) populations, SNPs within

the highest 15th percentile in terms of the allele frequency difference between ancient

and modern populations are listed and compared among four populations (Tables 4, 5,

6,7).

Table 4. SNPs within the highest 15th percentile in terms of the allele frequency
difference between ancient and modern populations in Turkey.

Gene Behcet Allele Turkey

SNP Allele | Status Ancient | Modern Difference

(n=152) | (n=3362)

IL23R, rs1495965 |G Susceptible [ 0.373 0.547 -0.173
IL12RB2
TCF19 rs2073723 | T Protective 0.343 0.192 0.151
POUSF1 |rs3130501 | A Protective 0.337 0.192 0.145
MICA rs2523467 | A Protective 0.144 0.418 -0.274
SAMD3 | rs899276 A Protective 0.500 0.274 0.226
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Table 5. SNPs within the highest 15th percentile in terms of the allele frequency
difference between ancient and modern populations in Israel.

Gene Behcet Allele Israel

SNP Allele | Status Ancient | Modern | Difference

(n=94) (n=137)

HIVEP3 rs4660590 | A Protective | 0.714 0.493 0.222
IL23R, rs1495965 |G Susceptible | 0.333 0.533 -0.200
IL12RB2
STAT4 rs7574070 | A Susceptible | 0.200 0.482 -0.282
SACM1L rs1969624 | C Protective | 0.636 0.489 0.147
CCR1 rs7631551 | A Protective | 0.030 0.243 -0.212
CCR3 rs9990343 |G Protective | 0.160 0.386 -0.226
ERAP1 rs17482078 | T Susceptible | 0.265 0.084 0.181
LOC285830 [rs2523386 | A Susceptible | 0.364 0.164 0.199
(HLA-F
antisense
RNAL)
LOC285830 |[rs1633041 | T Susceptible | 0.120 0.405 -0.285
(HLA-F
antisense
RNAL)
MUC21 rs2530710 | A Protective | 0.368 0.120 0.248
MUC21 rs1634717 | T Susceptible | 0.107 0.357 -0.250
MICA rs2523467 | A Protective | 0.278 0.477 -0.199
TSBP1 rs539703 C Susceptible | 1.000 0.569 0.431
HLA-DQAL |rs9272346 |G Protective | 0.667 0.302 0.365
SAMD3 rs899276 A Protective 1.000 0.407 0.593
TNFAIP3 rs10499194 | C Susceptible | 0.000 0.677 -0.677
GIMAP2 rs10266069 | A Susceptible | 1.000 0.485 0.515
SMARCA2 |rs7033529 | A Protective 1.000 0.827 0.173
TLR4 rs4986790 |G Protective | 0.333 0.022 0.311
TMEM132B | rs4435061 | A Protective 0.087 0.257 -0.170
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Table 6. SNPs within the highest 15th percentile in terms of the allele frequency
difference between ancient and modern populations in China.

Gene Behcet Allele China

SNP Allele | Status Ancient [ Modern | Difference

(n=64) [ (n=103)

IL-10 rs1554286 | C Protective 0.500 0.267 0.233
IL-10 rs1800871 | T Susceptible |0.444 0.743 -0.298
DNMT3A |rs1465825 |(C Protective 0.241 0.422 -0.181
STAT4 rs7572482 | A Susceptible |0.348 0.617 -0.269
POUSF1 rs3130501 | A Protective 0.103 0.320 -0.217
HLA-C rs3905495 | C Protective 0.375 0.612 -0.237
HLA-B rs9266406 | A Susceptible |0.125 0.354 -0.229
BAG6 rs2077102 | T Susceptible | 0.460 0.165 0.294
(BAT3)
SLC44A4 |[rs11965547 | A Susceptible |0.482 0.209 0.273
TSBP1 rs574710 G Susceptible | 0.700 0.408 0.292
TSBP1 rs539703 C Susceptible | 0.550 0.398 0.152
BTNL2 rs2076530 | G Protective 0.192 0.335 -0.143
SAMD3 rs899276 A Protective 0.548 0.364 0.184
TNFAIP3 |rs10499194 | C Susceptible | 0.000 0.981 -0.981
KLRC4 rs2617170 | C Protective 0.735 0.549 0.187
SLC41A2 ([rs2731031 | A Susceptible | 0.240 0.422 -0.182
UBAC?2 rs2892976 |G Susceptible | 0.438 0.291 0.146
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Table 7. SNPs within the highest 15th percentile in terms of the allele frequency
difference between ancient and modern populations in CEU.

Gene Behcet Allele CEU

SNP Allele | Status Ancient | Modern | Difference

(n=432) | (n=99)

IL23R Rs11209032 | A Susceptible | 0.188 0.188
IL23R, rs1495965 G Susceptible | 0.267 0.424 -0.157
IL12RB2
HLA-G rs2523408 G Susceptible | 0.408 0.263 0.146
LOC285830 | rs2523386 A Susceptible | 0.321 0.096 0.225
(HLA-F
antisense
RNA1)

MUC21 rs2517411 Susceptible | 0.343 0.101 0.242
C6orf15 rs1265048 Protective | 0.452 0.682 -0.230
HLA-B rs9266409 Susceptible | 0.402 0.182 0.220
BTNL2 rs2076530 Protective | 0.263 0.475 -0.211

HLA-DQAL | rs9272346 Protective | 0.721 0.434 0.286

SAMD3 rs899276 Protective | 0.520 0.343 0.176

>|I>O0|l0[l0|>|6

GIMAP2 rs10266069 Susceptible | 0.732 0.485 0.247

3.5. Discussion

We have conducted population genetic analyses on BD associated genes and
their variants to see if the increased BD risk in specific populations is due to past
selection.

The SNP-based analyses have proved that both ancestral and derived alleles play
a role in increasing or decreasing the BD risk. In addition to this, the allele frequency
differences showed a similar distribution throughout the East Asians, Africans, and
Europeans. These results indicate that BD-associated alleles are not specific to East

Asians, they are present in other world populations with similar frequencies. A selection
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scenario favoring the BD-associated alleles in populations with high BD occurrence
seems unlikely.

BD is considered an autoimmune disease . Autoimmune diseases are believed
to be triggered by a more active immune system . Some derived traits causing
autoimmune diseases are the result of selection against pathogens %36, Based on this
information, we expected derived traits to have a high population differentiation in BD-
susceptible populations. However, the results do not support this hypothesis. Both
ancestral and derived traits play a role in BD susceptibility. Therefore, further
alternative selection (or neutral) explanations for BD variants are required in light of our
data. For instance, changes in environmental factors may result in a relaxation of
negative selection on derived alleles related to BD. Or eventually, allele dynamics
related to BD may be the outcome of neutral demographic processes unaffected by any
form of selection. Since it is not possible to differentiate these alternative selection
scenarios by focusing only on allele type and frequency-based analyses, we have
decided to proceed with population genetic analyses on the genes of the alleles
associated with BD.

Several HLA region genes, including HLA-F, PPP1R11, RNF39, ZNRD1, and
PSORS1C1, showed much higher nucleotide diversity in East Asians compared to other
groups, indicating selection for high nucleotide and haplotype diversity in East Asians.

The pathogenesis of BD is thought to be triggered by the innate immune
system's recognition of infectious organisms' proteins or human proteins due to
molecular mimicry %8, Interestingly, only in East Asians, we have identified recent
selection sweep in genes involved in immune regulation (HLA-G), regulation of
migration and cellular growth (CTNNA2, NAV2, SEMAG6D, RALGAPA?2),
differentiation of B cells (EBF2), intracellular pattern recognition (NOD2), and
intracellular processing of (foreign) peptides (UBASH3B, GALNT10, DTL, LYST). All
the BD-associated derived and ancestral alleles in these genes affect BD susceptibility
suggesting recent selection is influencing both ancestral and derived alleles. The results
of the selective sweep rely on the strongest selective sweep signal seen on a gene, and
the selective sweep windows are not always concentrated on variants that are linked to
BD. This helps to not lose any selection signal on an undiscovered variant affecting BD
susceptibility.

Highest population differentiation, high frequency of singleton/rare variants, low

haplotype and nucleotide diversity were observed in genes responsible for microbial
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recognition (FUT2), stimulation of neutrophils and T helper 17 cells (IL23R), triggering
of inflammation (IL1A, IL6), cell differentiation and maturation (SMARCA2),
transcriptional regulation (HNF4G, TCFP2L1, OSR1). No selective sweep is seen for
these genes, despite the fact that these genetic patterns are typically seen in sweeps.
Despite the fact that some of the genes exhibit recent selective sweep signals, the sweep
should be regarded as a soft sweep due to the low iHS values of the genes. This could
be the primary cause of the genome-wide selection scans' failure to detect these BD risk
genes. Soft sweep model suggests that beneficial mutations can appear at a locus on
various genomic backgrounds, and these variants can simultaneously increase in
frequency while none of them can reach fixation *°. Pathogen identification, immune
response modulation, self vs. non-self recognition, cellular differentiation, and other
unidentified tasks reflecting many biological pathways are only a few of the diverse
roles performed by genes related to BD. These genes also affect other inflammatory
conditions °°. For instance, certain IL23R variations that block IL23 signalling have
protective effects not just in BD but also in psoriasis, inflammatory bowel disease
(IBD), and ankylosing spondylitis (AS) 5>6%-62_ Important elements of the immune
response against pathogens, such as neutrophil-driven inflammation and Th17 T-cell-
driven inflammation, are modulated by IL23R. Different variants and their derived and
ancestral status may have a survival advantage against certain infections. Therefore, it's
possible that no specific variant was the major object of selection resulting in a selective
sweep. Similarly, among European and East Asian populations, distinct haplotypes and
ancestral genetic polymorphisms influence a variety of inflammatory disorders in
different degrees . In BD, the ERAP1 effect is only seen in those who have the HLA-
B51* type, suggesting that there may be an interaction between ERAP1 and HLA-B51*
64 For both East Asians and Europeans, a soft selective sweep in HLA-B is seen in this
study. These findings draw attention to the potential significance of interactions and
epistasis in influencing the selection affecting BD genes. Soft selective signals were
population specific. Most signals were only observed in Chinese samples (such as CHS,
CHB, CDX). However Japanese samples did not show as soft selective sweep signals as
many. This again shows the importance of analysing local populations to see soft
selective sweep signals instead of focusing only on meta-populations. Finally, BD can
affect the success of reproduction, but this effect is limited because the condition
typically develops after sexual development %56, Therefore, it is unlikely that a strong

sexual selection against risk alleles would drive a hard selective sweep. It is
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significantly more difficult to identify and comprehend the underlying mechanisms of
soft sweeps than hard sweeps, and often much higher sample sizes are needed. Future
research can find novel sweeps and potential underlying mechanisms by collecting
high-density SNP or sequencing data from various East Asian populations.

Compared to their BD-associated variations, certain gene-based analyses of
genes including 1L-10, MEFV, ERAP1, TLR4, and CCHCR1 exhibit larger population
differentiation estimates. This implies the existence of additional variants with higher
population differentiation than those that have been reported. These untested variants
may have an impact on BD and may be to blame for BD's lack of heredity. In fact,
individuals with BD who underwent targeted sequencing of the genes ERAP1, MEFV,
TLR4, and IL10 revealed unique population-specific functional rare variants that were
substantially related to BD %7, We suggest that sequencing of genes with population
differentiation estimates greater than their BD-linked variants can uncover novel BD
risk variants and help us understand the molecular etiology of BD.

Finally, we summarized our thorough examination of the molecular evolutionary
genetic etiology of BD. The genetic diversity in BD risk genes is shaped by a variety of
evolutionary processes, and it is undoubtedly difficult to understand the precise
mechanisms of selection that underlie these processes. We discovered a modest number
of BD risk genes among East Asians with distinct evolutionary histories. The selection
mechanisms and their historical causes in these genes can be uncovered in future studies
using larger sequence data from BD patients and healthy controls recruited from local
East Asian populations as well as from other groups with high BD prevalence. Several
of the genes looked at in this study have been linked to other inflammatory illnesses as
risk factors. Consequently, our findings and recommendations are not just applicable to
BD but also to those inflammatory diseases.

The study has a number of drawbacks. To start with one, we did not use DNA
sequence information from BD patients. Our findings should be validated by whole
genome or candidate gene resequencing investigations in BD patients. Future studies
using patient sequence data, we believe, will confirm our findings and uncover even
better selection outcomes. For instance, BD patients had a frequency of a recently
selected single extended HLA-B haplotype that was three times greater than that of
controls ®8. Secondly, we restricted our analysis to East Asian groups. Future research
should be done using high-quality genome sequence data from groups in Turkey, the

Middle East, and Central Asia that have a high prevalence of BD. In addition to testing

33


https://sciwheel.com/work/citation?ids=13978828,13978830&pre=&pre=&suf=&suf=&sa=0,0
https://sciwheel.com/work/citation?ids=2297941&pre=&suf=&sa=0

our findings, analyses of various populations can reveal intriguing evolutionary histories
in BD genes that are unique to each population. Third, non-coding areas like the
extended promoter and downstream sections of BD genes were not included in our
analysis; instead, we focused solely on the coding regions, which were delineated by
well-defined start and finish nucleotide locations. Future population genetic research
should concentrate on these non-coding regions since several identified BD-related
SNPs are in non-coding regions.

Comparing the BD-related variants showing an allele frequency difference
higher than 15 percent among the ancient and modern populations, the Turkish
population shows the highest allele frequency difference in the protective MICA variant
rs2523467. This SNP shows an allele frequency difference among the highest 15th
percentile in the Israeli population as well. However, in the Chinese population and the
CEU population, we did not observe a major difference in terms of the MICA variant
rs2523467. The second highest allele frequency difference observed in the Turkish
population was protective SAMD3 variant rs899276, notably, this variant is present in
the highest 15th percentile in all four populations. In Israeli and Chinese populations,
the highest allele frequency is seen in the susceptible variant rs10499194, interestingly
this variant has an allele frequency of 0 in the Israeli and Chinese ancient populations.
These results support our previous findings about both protective and susceptible
variants going under selection and no certain pattern is affecting the disease
susceptibility. Therefore, further aDNA analyses including the genes of interest and
related variants that are showing recent selection marks, are required to properly create

a perspective on BD evolution.
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CHAPTER 4

CONCLUSION

BD is not driven only by derived alleles. Both ancestral and derived alleles are
involved in BD susceptibility. Among these variants, both susceptible and protective
properties are present.

Alleles reported to be associated with BD are not only unique to East Asians but
are also found in other world populations with appreciable frequencies. Some protective
and susceptible variants present in populations included in this thesis even show similar
frequencies.

Gene-based analyses show possible recent selection on a number of genes
involved in pathogen recognition, pattern recognition (i.e. NOD?2), intracellular
processing of peptides (i.e. DTL, UBASH3B, GALNT10, LYST), adaptive immune
regulation (HLA genes), differentiation of immune cells (i.e. EBF2), and other
molecular processes. Since these genes are related to the immune system and show a

selection sign, they can be responsible for disease susceptibility and progression.

35



REFERENCES

(1) Hatemi, G.; Yazici, Y.; Yazici, H. Behget’s Syndrome. Rheum. Dis. Clin. North Am.

2013, 39, 245-261.

(2) Dalvi, S. R.; Yildirim, R.; Yazici, Y. Behcet’s Syndrome. Drugs 2012, 72, 2223—
2241.

(3) Saadoun, D.; Wechsler, B. Behget’s Disease. Orphanet J. Rare Dis. 2012, 7, 20.

(4) Verity, D. H.; Wallace, G. R.; Vaughan, R. W.; Stanford, M. R. Behget’s Disease:
From Hippocrates to the Third Millennium. Br. J. Ophthalmol. 2003, 87, 1175-
1183.

(5) Leonardo, N. M.; McNeil, J. Behcet’s Disease: Is There Geographical Variation? A
Review Far from the Silk Road. Int. J. Rheumatol. 2015, 2015, 945262.

(6) Keino, H.; Okada, A. A. Behget’s Disease: Global Epidemiology of an Old Silk
Road Disease. Br. J. Ophthalmol. 2007, 91, 1573-1574.

(7) Verity, D. H.; Marr, J. E.; Ohno, S.; Wallace, G. R.; Stanford, M. R. Behget’s
Disease, the Silk Road and HLA-B51: Historical and Geographical Perspectives.
Tissue Antigens 1999, 54, 213-220.

(8) Alpsoy, E. Behget’s Disease: A Comprehensive Review with a Focus on
Epidemiology, Etiology and Clinical Features, and Management of
Mucocutaneous Lesions. J. Dermatol. 2016, 43, 620-632.

(9) Nair, J. R.; Moots, R. J. Behcet’s Disease. Clin. Med. 2017, 17, 71-77.

(10) Vural, S.; Boyvat, A. The Skin in Behget’s Disease: Mucocutaneous Findings and
Differential Diagnosis. JEADV Clinical Practice 2022, 1, 11-20.

(11) Desbois, A.-C.; Wechsler, B.; Saadoun, D. Articular and Muscular Manifestations
in Behget’s Disease. In Behget’s syndrome: from pathogenesis to treatment;
Emmi, L., Ed.; Rare diseases of the immune system; Springer Milan: Milano,
2014; pp. 117-123.

(12) Sahli, E.; Gurbuz-Koz, O. Ocular Manifestations of Behget’s Disease. In Behcet’s

36


https://sciwheel.com/work/bibliography/2938925
https://sciwheel.com/work/bibliography/2938925
https://sciwheel.com/work/bibliography/2938925
https://sciwheel.com/work/bibliography/2938925
https://sciwheel.com/work/bibliography/2938925
https://sciwheel.com/work/bibliography/2938925
https://sciwheel.com/work/bibliography/2938925
https://sciwheel.com/work/bibliography/2938925
https://sciwheel.com/work/bibliography/1726684
https://sciwheel.com/work/bibliography/1726684
https://sciwheel.com/work/bibliography/1726684
https://sciwheel.com/work/bibliography/1726684
https://sciwheel.com/work/bibliography/1726684
https://sciwheel.com/work/bibliography/1726684
https://sciwheel.com/work/bibliography/1726684
https://sciwheel.com/work/bibliography/1726684
https://sciwheel.com/work/bibliography/3820109
https://sciwheel.com/work/bibliography/3820109
https://sciwheel.com/work/bibliography/3820109
https://sciwheel.com/work/bibliography/3820109
https://sciwheel.com/work/bibliography/3820109
https://sciwheel.com/work/bibliography/3820109
https://sciwheel.com/work/bibliography/3820109
https://sciwheel.com/work/bibliography/785941
https://sciwheel.com/work/bibliography/785941
https://sciwheel.com/work/bibliography/785941
https://sciwheel.com/work/bibliography/785941
https://sciwheel.com/work/bibliography/785941
https://sciwheel.com/work/bibliography/785941
https://sciwheel.com/work/bibliography/785941
https://sciwheel.com/work/bibliography/785941
https://sciwheel.com/work/bibliography/785941
https://sciwheel.com/work/bibliography/4149560
https://sciwheel.com/work/bibliography/4149560
https://sciwheel.com/work/bibliography/4149560
https://sciwheel.com/work/bibliography/4149560
https://sciwheel.com/work/bibliography/4149560
https://sciwheel.com/work/bibliography/4149560
https://sciwheel.com/work/bibliography/4149560
https://sciwheel.com/work/bibliography/4149560
https://sciwheel.com/work/bibliography/4147380
https://sciwheel.com/work/bibliography/4147380
https://sciwheel.com/work/bibliography/4147380
https://sciwheel.com/work/bibliography/4147380
https://sciwheel.com/work/bibliography/4147380
https://sciwheel.com/work/bibliography/4147380
https://sciwheel.com/work/bibliography/4147380
https://sciwheel.com/work/bibliography/4147380
https://sciwheel.com/work/bibliography/13978841
https://sciwheel.com/work/bibliography/13978841
https://sciwheel.com/work/bibliography/13978841
https://sciwheel.com/work/bibliography/13978841
https://sciwheel.com/work/bibliography/13978841
https://sciwheel.com/work/bibliography/13978841
https://sciwheel.com/work/bibliography/13978841
https://sciwheel.com/work/bibliography/13978841
https://sciwheel.com/work/bibliography/1911644
https://sciwheel.com/work/bibliography/1911644
https://sciwheel.com/work/bibliography/1911644
https://sciwheel.com/work/bibliography/1911644
https://sciwheel.com/work/bibliography/1911644
https://sciwheel.com/work/bibliography/1911644
https://sciwheel.com/work/bibliography/1911644
https://sciwheel.com/work/bibliography/1911644
https://sciwheel.com/work/bibliography/1911644
https://sciwheel.com/work/bibliography/5082202
https://sciwheel.com/work/bibliography/5082202
https://sciwheel.com/work/bibliography/5082202
https://sciwheel.com/work/bibliography/5082202
https://sciwheel.com/work/bibliography/5082202
https://sciwheel.com/work/bibliography/5082202
https://sciwheel.com/work/bibliography/5082202
https://sciwheel.com/work/bibliography/14000633
https://sciwheel.com/work/bibliography/14000633
https://sciwheel.com/work/bibliography/14000633
https://sciwheel.com/work/bibliography/14000633
https://sciwheel.com/work/bibliography/14000633
https://sciwheel.com/work/bibliography/14000633
https://sciwheel.com/work/bibliography/14000633
https://sciwheel.com/work/bibliography/14000633
https://sciwheel.com/work/bibliography/14000684
https://sciwheel.com/work/bibliography/14000684
https://sciwheel.com/work/bibliography/14000684
https://sciwheel.com/work/bibliography/14000684
https://sciwheel.com/work/bibliography/14000684
https://sciwheel.com/work/bibliography/14000684
https://sciwheel.com/work/bibliography/14000763
https://sciwheel.com/work/bibliography/14000763

Disease; Gonul, M.; Kartal, S. P., Eds.; InTech, 2017.

(13) Saip, S.; Akman-Demir, G.; Siva, A. Neuro-Behget Syndrome. Handb. Clin.
Neurol. 2014, 121, 1703-1723.

(14) Al-Araji, A.; Kidd, D. P. Neuro-Behget’s Disease: Epidemiology, Clinical
Characteristics, and Management. Lancet Neurol. 2009, 8, 192-204.

(15) Behget, H.; Matteson, E. L. On Relapsing, Aphthous Ulcers of the Mouth, Eye and
Genitalia Caused by a Virus. 1937. Clin. Exp. Rheumatol. 2010, 28, S2-5.

(16) Galeone, M.; Colucci, R.; D’Erme, A. M.; Moretti, S.; Lotti, T. Potential Infectious
Etiology of Behget’s Disease. Patholog. Res. Int. 2012, 2012, 595380.

(17) Pineton de Chambrun, M.; Wechsler, B.; Geri, G.; Cacoub, P.; Saadoun, D. New
Insights into the Pathogenesis of Behget’s Disease. Autoimmun. Rev. 2012, 11,
687-698.

(18) Yal¢in, B. Major Doku Uygunluk Kompleksi (MHC) Molekiilleri: Genel
Ozellikleri ve Hastaliklarla Iiskisi. turkderm 2013, 47, 12—17.

(19) Rhodri, S.; Robert, J. M.; Mariam, M.; Graham, R. W. A Darwinian View of
Behget’s Disease. Rheumatology and Immunology Research 2021, 2, 91-99.

(20) Withrock, I. C.; Anderson, S. J.; Jefferson, M. A.; McCormack, G. R.; Mlynarczyk,
G. S. A.; Nakama, A.; Lange, J. K.; Berg, C. A.; Acharya, S.; Stock, M. L.; Lind,
M. S.; Luna, K. C.; Kondru, N. C.; Manne, S.; Patel, B. B.; de la Rosa, B. M.
Huang, K. P.; Sharma, S.; Hu, H. Z.; Kanuri, S. H.; Carlson, S. A. Genetic
Diseases Conferring Resistance to Infectious Diseases. Genes Dis. 2015, 2, 247—
254.

(21) Rizzi, E.; Lari, M.; Gigli, E.; De Bellis, G.; Caramelli, D. Ancient DNA Studies:
New Perspectives on Old Samples. Genet. Sel. Evol. 2012, 44, 21.

(22) Irving-Pease, E. K.; Muktupavela, R.; Dannemann, M.; Racimo, F. Quantitative
Human Paleogenetics: What Can Ancient DNA Tell Us about Complex Trait
Evolution? Front. Genet. 2021, 12, 703541.

(23) 1000 Genomes Project Consortium; Auton, A.; Brooks, L. D.; Durbin, R. M.;
Garrison, E. P.; Kang, H. M.; Korbel, J. O.; Marchini, J. L.; McCarthy, S.;
McVean, G. A.; Abecasis, G. R. A Global Reference for Human Genetic
Variation. Nature 2015, 526, 68-74.

37


https://sciwheel.com/work/bibliography/14000763
https://sciwheel.com/work/bibliography/14000763
https://sciwheel.com/work/bibliography/4150072
https://sciwheel.com/work/bibliography/4150072
https://sciwheel.com/work/bibliography/4150072
https://sciwheel.com/work/bibliography/4150072
https://sciwheel.com/work/bibliography/4150072
https://sciwheel.com/work/bibliography/4150072
https://sciwheel.com/work/bibliography/4150072
https://sciwheel.com/work/bibliography/4150072
https://sciwheel.com/work/bibliography/1068385
https://sciwheel.com/work/bibliography/1068385
https://sciwheel.com/work/bibliography/1068385
https://sciwheel.com/work/bibliography/1068385
https://sciwheel.com/work/bibliography/1068385
https://sciwheel.com/work/bibliography/1068385
https://sciwheel.com/work/bibliography/1068385
https://sciwheel.com/work/bibliography/1068385
https://sciwheel.com/work/bibliography/13999849
https://sciwheel.com/work/bibliography/13999849
https://sciwheel.com/work/bibliography/13999849
https://sciwheel.com/work/bibliography/13999849
https://sciwheel.com/work/bibliography/13999849
https://sciwheel.com/work/bibliography/13999849
https://sciwheel.com/work/bibliography/13999849
https://sciwheel.com/work/bibliography/13999849
https://sciwheel.com/work/bibliography/13999954
https://sciwheel.com/work/bibliography/13999954
https://sciwheel.com/work/bibliography/13999954
https://sciwheel.com/work/bibliography/13999954
https://sciwheel.com/work/bibliography/13999954
https://sciwheel.com/work/bibliography/13999954
https://sciwheel.com/work/bibliography/13999954
https://sciwheel.com/work/bibliography/13999954
https://sciwheel.com/work/bibliography/3345889
https://sciwheel.com/work/bibliography/3345889
https://sciwheel.com/work/bibliography/3345889
https://sciwheel.com/work/bibliography/3345889
https://sciwheel.com/work/bibliography/3345889
https://sciwheel.com/work/bibliography/3345889
https://sciwheel.com/work/bibliography/3345889
https://sciwheel.com/work/bibliography/3345889
https://sciwheel.com/work/bibliography/3345889
https://sciwheel.com/work/bibliography/14058560
https://sciwheel.com/work/bibliography/14058560
https://sciwheel.com/work/bibliography/14058560
https://sciwheel.com/work/bibliography/14058560
https://sciwheel.com/work/bibliography/14058560
https://sciwheel.com/work/bibliography/14058560
https://sciwheel.com/work/bibliography/14058560
https://sciwheel.com/work/bibliography/14058560
https://sciwheel.com/work/bibliography/13978833
https://sciwheel.com/work/bibliography/13978833
https://sciwheel.com/work/bibliography/13978833
https://sciwheel.com/work/bibliography/13978833
https://sciwheel.com/work/bibliography/13978833
https://sciwheel.com/work/bibliography/13978833
https://sciwheel.com/work/bibliography/13978833
https://sciwheel.com/work/bibliography/13978833
https://sciwheel.com/work/bibliography/4561590
https://sciwheel.com/work/bibliography/4561590
https://sciwheel.com/work/bibliography/4561590
https://sciwheel.com/work/bibliography/4561590
https://sciwheel.com/work/bibliography/4561590
https://sciwheel.com/work/bibliography/4561590
https://sciwheel.com/work/bibliography/4561590
https://sciwheel.com/work/bibliography/4561590
https://sciwheel.com/work/bibliography/4561590
https://sciwheel.com/work/bibliography/4561590
https://sciwheel.com/work/bibliography/4561590
https://sciwheel.com/work/bibliography/4561590
https://sciwheel.com/work/bibliography/4831829
https://sciwheel.com/work/bibliography/4831829
https://sciwheel.com/work/bibliography/4831829
https://sciwheel.com/work/bibliography/4831829
https://sciwheel.com/work/bibliography/4831829
https://sciwheel.com/work/bibliography/4831829
https://sciwheel.com/work/bibliography/4831829
https://sciwheel.com/work/bibliography/4831829
https://sciwheel.com/work/bibliography/12414815
https://sciwheel.com/work/bibliography/12414815
https://sciwheel.com/work/bibliography/12414815
https://sciwheel.com/work/bibliography/12414815
https://sciwheel.com/work/bibliography/12414815
https://sciwheel.com/work/bibliography/12414815
https://sciwheel.com/work/bibliography/12414815
https://sciwheel.com/work/bibliography/12414815
https://sciwheel.com/work/bibliography/12414815
https://sciwheel.com/work/bibliography/790619
https://sciwheel.com/work/bibliography/790619
https://sciwheel.com/work/bibliography/790619
https://sciwheel.com/work/bibliography/790619
https://sciwheel.com/work/bibliography/790619
https://sciwheel.com/work/bibliography/790619
https://sciwheel.com/work/bibliography/790619
https://sciwheel.com/work/bibliography/790619
https://sciwheel.com/work/bibliography/790619
https://sciwheel.com/work/bibliography/790619

(24) Allen Ancient DNA Resource (AADR): Downloadable genotypes of present-day
and ancient DNA data | David Reich Lab https://reich.nms.harvard.edu/allen-
ancient-dna-resource-aadr-downloadable-genotypes-present-day-and-ancient-dna-
data (accessed Jan 19, 2023).

(25) Kars, M. E.; Basak, A. N.; Onat, O. E.; Bilguvar, K.; Choi, J.; Itan, Y.; Caglar, C.;
Palvadeau, R.; Casanova, J.-L.; Cooper, D. N.; Stenson, P. D.; Yavuz, A.; Bulus,
H.; Giinel, M.; Friedman, J. M.; Ozcelik, T. The Genetic Structure of the Turkish
Population Reveals High Levels of Variation and Admixture. Proc Natl Acad Sci
USA 2021, 118.

(26) Purcell, S.; Neale, B.; Todd-Brown, K.; Thomas, L.; Ferreira, M. A. R.; Bender,
D.; Maller, J.; Sklar, P.; de Bakker, P. I. W.; Daly, M. J.; Sham, P. C. PLINK: A
Tool Set for Whole-Genome Association and Population-Based Linkage
Analyses. Am. J. Hum. Genet. 2007, 81, 559-575.

(27) Chang, C. C.; Chow, C. C.; Tellier, L. C.; Vattikuti, S.; Purcell, S. M.; Lee, J. J.
Second-Generation PLINK: Rising to the Challenge of Larger and Richer
Datasets. Gigascience 2015, 4, 7.

(28) Nei, M. Molecular Evolutionary Genetics; Columbia University Press, 1987.

(29) Watterson, G. A. On the Number of Segregating Sites in Genetical Models without
Recombination. Theor. Popul. Biol. 1975, 7, 256-276.

(30) Tajima, F. Evolutionary Relationship of DNA Sequences in Finite Populations.
Genetics 1983, 105, 437-460.

(31) Fu, Y. X.; Li, W. H. Statistical Tests of Neutrality of Mutations. Genetics 1993,
133, 693-709.

(32) Fu, Y. X. Statistical Tests of Neutrality of Mutations against Population Growth,
Hitchhiking and Background Selection. Genetics 1997, 147, 915-925.

(33) Tajima, F. Statistical Method for Testing the Neutral Mutation Hypothesis by DNA
Polymorphism. Genetics 1989, 123, 585-595.

(34) Achaz, G. Testing for Neutrality in Samples with Sequencing Errors. Genetics
2008, 179, 1409-1424.

(35) Kelly, J. K. A Test of Neutrality Based on Interlocus Associations. Genetics 1997,
146, 1197-1206.

38


file:///C:/Users/Merkez/Downloads/(24)%20Allen%20Ancient%20DNA%20Resource%20(AADR):%20Downloadable%20genotypes%20of%20present-day%20and%20ancient%20DNA%20data%20|%20David%20Reich%20Lab%20https:/reich.hms.harvard.edu/allen-ancient-dna-resource-aadr-downloadable-genotypes-present-day-and-ancient-dna-data%20(accessed%20Jan%2019,%202023).
file:///C:/Users/Merkez/Downloads/(24)%20Allen%20Ancient%20DNA%20Resource%20(AADR):%20Downloadable%20genotypes%20of%20present-day%20and%20ancient%20DNA%20data%20|%20David%20Reich%20Lab%20https:/reich.hms.harvard.edu/allen-ancient-dna-resource-aadr-downloadable-genotypes-present-day-and-ancient-dna-data%20(accessed%20Jan%2019,%202023).
file:///C:/Users/Merkez/Downloads/(24)%20Allen%20Ancient%20DNA%20Resource%20(AADR):%20Downloadable%20genotypes%20of%20present-day%20and%20ancient%20DNA%20data%20|%20David%20Reich%20Lab%20https:/reich.hms.harvard.edu/allen-ancient-dna-resource-aadr-downloadable-genotypes-present-day-and-ancient-dna-data%20(accessed%20Jan%2019,%202023).
file:///C:/Users/Merkez/Downloads/(24)%20Allen%20Ancient%20DNA%20Resource%20(AADR):%20Downloadable%20genotypes%20of%20present-day%20and%20ancient%20DNA%20data%20|%20David%20Reich%20Lab%20https:/reich.hms.harvard.edu/allen-ancient-dna-resource-aadr-downloadable-genotypes-present-day-and-ancient-dna-data%20(accessed%20Jan%2019,%202023).
https://sciwheel.com/work/bibliography/13589897
https://sciwheel.com/work/bibliography/13589897
https://sciwheel.com/work/bibliography/13589897
https://sciwheel.com/work/bibliography/13589897
https://sciwheel.com/work/bibliography/13589897
https://sciwheel.com/work/bibliography/13589897
https://sciwheel.com/work/bibliography/13589897
https://sciwheel.com/work/bibliography/13589897
https://sciwheel.com/work/bibliography/13589897
https://sciwheel.com/work/bibliography/13589897
https://sciwheel.com/work/bibliography/13589897
https://sciwheel.com/work/bibliography/431749
https://sciwheel.com/work/bibliography/431749
https://sciwheel.com/work/bibliography/431749
https://sciwheel.com/work/bibliography/431749
https://sciwheel.com/work/bibliography/431749
https://sciwheel.com/work/bibliography/431749
https://sciwheel.com/work/bibliography/431749
https://sciwheel.com/work/bibliography/431749
https://sciwheel.com/work/bibliography/431749
https://sciwheel.com/work/bibliography/431749
https://sciwheel.com/work/bibliography/1158431
https://sciwheel.com/work/bibliography/1158431
https://sciwheel.com/work/bibliography/1158431
https://sciwheel.com/work/bibliography/1158431
https://sciwheel.com/work/bibliography/1158431
https://sciwheel.com/work/bibliography/1158431
https://sciwheel.com/work/bibliography/1158431
https://sciwheel.com/work/bibliography/1158431
https://sciwheel.com/work/bibliography/1158431
https://sciwheel.com/work/bibliography/10932740
https://sciwheel.com/work/bibliography/10932740
https://sciwheel.com/work/bibliography/10932740
https://sciwheel.com/work/bibliography/30215
https://sciwheel.com/work/bibliography/30215
https://sciwheel.com/work/bibliography/30215
https://sciwheel.com/work/bibliography/30215
https://sciwheel.com/work/bibliography/30215
https://sciwheel.com/work/bibliography/30215
https://sciwheel.com/work/bibliography/30215
https://sciwheel.com/work/bibliography/30215
https://sciwheel.com/work/bibliography/3967176
https://sciwheel.com/work/bibliography/3967176
https://sciwheel.com/work/bibliography/3967176
https://sciwheel.com/work/bibliography/3967176
https://sciwheel.com/work/bibliography/3967176
https://sciwheel.com/work/bibliography/3967176
https://sciwheel.com/work/bibliography/3967176
https://sciwheel.com/work/bibliography/3967176
https://sciwheel.com/work/bibliography/10005030
https://sciwheel.com/work/bibliography/10005030
https://sciwheel.com/work/bibliography/10005030
https://sciwheel.com/work/bibliography/10005030
https://sciwheel.com/work/bibliography/10005030
https://sciwheel.com/work/bibliography/10005030
https://sciwheel.com/work/bibliography/10005030
https://sciwheel.com/work/bibliography/10005030
https://sciwheel.com/work/bibliography/491636
https://sciwheel.com/work/bibliography/491636
https://sciwheel.com/work/bibliography/491636
https://sciwheel.com/work/bibliography/491636
https://sciwheel.com/work/bibliography/491636
https://sciwheel.com/work/bibliography/491636
https://sciwheel.com/work/bibliography/491636
https://sciwheel.com/work/bibliography/491636
https://sciwheel.com/work/bibliography/483729
https://sciwheel.com/work/bibliography/483729
https://sciwheel.com/work/bibliography/483729
https://sciwheel.com/work/bibliography/483729
https://sciwheel.com/work/bibliography/483729
https://sciwheel.com/work/bibliography/483729
https://sciwheel.com/work/bibliography/483729
https://sciwheel.com/work/bibliography/483729
https://sciwheel.com/work/bibliography/5103580
https://sciwheel.com/work/bibliography/5103580
https://sciwheel.com/work/bibliography/5103580
https://sciwheel.com/work/bibliography/5103580
https://sciwheel.com/work/bibliography/5103580
https://sciwheel.com/work/bibliography/5103580
https://sciwheel.com/work/bibliography/5103580
https://sciwheel.com/work/bibliography/5103580
https://sciwheel.com/work/bibliography/7483761
https://sciwheel.com/work/bibliography/7483761
https://sciwheel.com/work/bibliography/7483761
https://sciwheel.com/work/bibliography/7483761
https://sciwheel.com/work/bibliography/7483761
https://sciwheel.com/work/bibliography/7483761
https://sciwheel.com/work/bibliography/7483761
https://sciwheel.com/work/bibliography/7483761

(36) Ramos-Onsins, S. E.; Rozas, J. Statistical Properties of New Neutrality Tests
against Population Growth. Mol. Biol. Evol. 2002, 19, 2092-2100.

(37) Hudson, R. R.; Boos, D. D.; Kaplan, N. L. A Statistical Test for Detecting
Geographic Subdivision. Mol. Biol. Evol. 1992, 9, 138-151.

(38) Hudson, R. R.; Slatkin, M.; Maddison, W. P. Estimation of Levels of Gene Flow
from DNA Sequence Data. Genetics 1992, 132, 583-589.

(39) Rozas, J.; Ferrer-Mata, A.; Sanchez-DelBarrio, J. C.; Guirao-Rico, S.; Librado, P.;
Ramos-Onsins, S. E.; Sanchez-Gracia, A. Dnasp 6: DNA Sequence
Polymorphism Analysis of Large Data Sets. Mol. Biol. Evol. 2017, 34, 3299—
3302.

(40) Sabeti, P. C.; Varilly, P.; Fry, B.; Lohmueller, J.; Hostetter, E.; Cotsapas, C.; Xie,
X.; Byrne, E. H.; McCarroll, S. A.; Gaudet, R.; Schaffner, S. F.; Lander, E. S,;
International HapMap Consortium; Frazer, K. A.; Ballinger, D. G.; Cox, D. R;
Hinds, D. A.; Stuve, L. L.; Gibbs, R. A.; Belmont, J. W.; et al. Genome-Wide
Detection and Characterization of Positive Selection in Human Populations.
Nature 2007, 449, 913-918.

(41) Voight, B. F.; Kudaravalli, S.; Wen, X.; Pritchard, J. K. A Map of Recent Positive
Selection in the Human Genome. PLoS Biol. 2006, 4, e72.

(42) McDonald, J. H.; Kreitman, M. Adaptive Protein Evolution at the Adh Locus in
Drosophila. Nature 1991, 351, 652-654.

(43) Smith, N. G. C.; Eyre-Walker, A. Adaptive Protein Evolution in Drosophila.
Nature 2002, 415, 1022-1024.

(44) Rand, D. M.; Kann, L. M. Excess Amino Acid Polymorphism in Mitochondrial
DNA: Contrasts among Genes from Drosophila, Mice, and Humans. Mol. Biol.
Evol. 1996, 13, 735-748.

(45) Stoletzki, N.; Eyre-Walker, A. Estimation of the Neutrality Index. Mol. Biol. Evol.
2011, 28, 63-70.

(46) Casillas, S.; Mulet, R.; Villegas-Miron, P.; Hervas, S.; Sanz, E.; Velasco, D.;
Bertranpetit, J.; Laayouni, H.; Barbadilla, A. PopHuman: The Human Population
Genomics Browser. Nucleic Acids Res. 2018, 46, D1003-D1010.

(47) Kloke, J., D.; McKean, J., W. Rfit: Rank-Based Estimation for Linear Models. R J.

39


https://sciwheel.com/work/bibliography/3965195
https://sciwheel.com/work/bibliography/3965195
https://sciwheel.com/work/bibliography/3965195
https://sciwheel.com/work/bibliography/3965195
https://sciwheel.com/work/bibliography/3965195
https://sciwheel.com/work/bibliography/3965195
https://sciwheel.com/work/bibliography/3965195
https://sciwheel.com/work/bibliography/3965195
https://sciwheel.com/work/bibliography/319857
https://sciwheel.com/work/bibliography/319857
https://sciwheel.com/work/bibliography/319857
https://sciwheel.com/work/bibliography/319857
https://sciwheel.com/work/bibliography/319857
https://sciwheel.com/work/bibliography/319857
https://sciwheel.com/work/bibliography/319857
https://sciwheel.com/work/bibliography/319857
https://sciwheel.com/work/bibliography/1088766
https://sciwheel.com/work/bibliography/1088766
https://sciwheel.com/work/bibliography/1088766
https://sciwheel.com/work/bibliography/1088766
https://sciwheel.com/work/bibliography/1088766
https://sciwheel.com/work/bibliography/1088766
https://sciwheel.com/work/bibliography/1088766
https://sciwheel.com/work/bibliography/1088766
https://sciwheel.com/work/bibliography/4368528
https://sciwheel.com/work/bibliography/4368528
https://sciwheel.com/work/bibliography/4368528
https://sciwheel.com/work/bibliography/4368528
https://sciwheel.com/work/bibliography/4368528
https://sciwheel.com/work/bibliography/4368528
https://sciwheel.com/work/bibliography/4368528
https://sciwheel.com/work/bibliography/4368528
https://sciwheel.com/work/bibliography/4368528
https://sciwheel.com/work/bibliography/4368528
https://sciwheel.com/work/bibliography/162731
https://sciwheel.com/work/bibliography/162731
https://sciwheel.com/work/bibliography/162731
https://sciwheel.com/work/bibliography/162731
https://sciwheel.com/work/bibliography/162731
https://sciwheel.com/work/bibliography/162731
https://sciwheel.com/work/bibliography/162731
https://sciwheel.com/work/bibliography/162731
https://sciwheel.com/work/bibliography/162731
https://sciwheel.com/work/bibliography/162731
https://sciwheel.com/work/bibliography/162731
https://sciwheel.com/work/bibliography/162731
https://sciwheel.com/work/bibliography/239756
https://sciwheel.com/work/bibliography/239756
https://sciwheel.com/work/bibliography/239756
https://sciwheel.com/work/bibliography/239756
https://sciwheel.com/work/bibliography/239756
https://sciwheel.com/work/bibliography/239756
https://sciwheel.com/work/bibliography/239756
https://sciwheel.com/work/bibliography/239756
https://sciwheel.com/work/bibliography/1209718
https://sciwheel.com/work/bibliography/1209718
https://sciwheel.com/work/bibliography/1209718
https://sciwheel.com/work/bibliography/1209718
https://sciwheel.com/work/bibliography/1209718
https://sciwheel.com/work/bibliography/1209718
https://sciwheel.com/work/bibliography/1209718
https://sciwheel.com/work/bibliography/1209718
https://sciwheel.com/work/bibliography/387625
https://sciwheel.com/work/bibliography/387625
https://sciwheel.com/work/bibliography/387625
https://sciwheel.com/work/bibliography/387625
https://sciwheel.com/work/bibliography/387625
https://sciwheel.com/work/bibliography/387625
https://sciwheel.com/work/bibliography/387625
https://sciwheel.com/work/bibliography/387625
https://sciwheel.com/work/bibliography/13685615
https://sciwheel.com/work/bibliography/13685615
https://sciwheel.com/work/bibliography/13685615
https://sciwheel.com/work/bibliography/13685615
https://sciwheel.com/work/bibliography/13685615
https://sciwheel.com/work/bibliography/13685615
https://sciwheel.com/work/bibliography/13685615
https://sciwheel.com/work/bibliography/13685615
https://sciwheel.com/work/bibliography/13685615
https://sciwheel.com/work/bibliography/387685
https://sciwheel.com/work/bibliography/387685
https://sciwheel.com/work/bibliography/387685
https://sciwheel.com/work/bibliography/387685
https://sciwheel.com/work/bibliography/387685
https://sciwheel.com/work/bibliography/387685
https://sciwheel.com/work/bibliography/387685
https://sciwheel.com/work/bibliography/387685
https://sciwheel.com/work/bibliography/4412101
https://sciwheel.com/work/bibliography/4412101
https://sciwheel.com/work/bibliography/4412101
https://sciwheel.com/work/bibliography/4412101
https://sciwheel.com/work/bibliography/4412101
https://sciwheel.com/work/bibliography/4412101
https://sciwheel.com/work/bibliography/4412101
https://sciwheel.com/work/bibliography/4412101
https://sciwheel.com/work/bibliography/4412101
https://sciwheel.com/work/bibliography/14056726
https://sciwheel.com/work/bibliography/14056726
https://sciwheel.com/work/bibliography/14056726

2012, 4, 57.

(48) Terpstra, J.; McKean, J. Rank-Based Analyses of Linear Models Using R. J. Stat.
Softw. 2005, 14.

(49) Szklarczyk, D.; Gable, A. L.; Nastou, K. C.; Lyon, D.; Kirsch, R.; Pyysalo, S.;
Doncheva, N. T.; Legeay, M.; Fang, T.; Bork, P.; Jensen, L. J.; von Mering, C.
The STRING Database in 2021: Customizable Protein-Protein Networks, and
Functional Characterization of User-Uploaded Gene/Measurement Sets. Nucleic
Acids Res. 2021, 49, D605-D612.

(50) Mi, H.; Thomas, P. PANTHER Pathway: An Ontology-Based Pathway Database
Coupled with Data Analysis Tools. Methods Mol. Biol. 2009, 563, 123-140.

(51) Shannon, P.; Markiel, A.; Ozier, O.; Baliga, N. S.; Wang, J. T.; Ramage, D.; Amin,
N.; Schwikowski, B.; Ideker, T. Cytoscape: A Software Environment for
Integrated Models of Biomolecular Interaction Networks. Genome Res. 2003, 13,
2498-2504.

(52) Hindorff, L. A.; Sethupathy, P.; Junkins, H. A.; Ramos, E. M.; Mehta, J. P;
Collins, F. S.; Manolio, T. A. Potential Etiologic and Functional Implications of
Genome-Wide Association Loci for Human Diseases and Traits. Proc Natl Acad
Sci USA 2009, 106, 9362-9367.

(53) Costenbader, K. H.; Gay, S.; Alarcon-Riquelme, M. E.; laccarino, L.; Doria, A.
Genes, Epigenetic Regulation and Environmental Factors: Which Is the Most
Relevant in Developing Autoimmune Diseases? Autoimmun. Rev. 2012, 11, 604—
6009.

(54) Fumagalli, M.; Pozzoli, U.; Cagliani, R.; Comi, G. P.; Riva, S.; Clerici, M.;
Bresolin, N.; Sironi, M. Parasites Represent a Major Selective Force for
Interleukin Genes and Shape the Genetic Predisposition to Autoimmune
Conditions. J. Exp. Med. 2009, 206, 1395-1408.

(55) Kirino, Y.; Zhou, Q.; Ishigatsubo, Y.; Mizuki, N.; Tugal-Tutkun, I.; Seyahi, E.;
Ozyazgan, Y.; Ugurluy, S.; Erer, B.; Abaci, N.; Ustek, D.; Meguro, A.; Ueda, A.;
Takeno, M.; Inoko, H.; Ombrello, M. J.; Satorius, C. L.; Maskeri, B.; Mullikin, J.
C.; Sun, H.-W.; Remmers, E. F. Targeted Resequencing Implicates the Familial
Mediterranean Fever Gene MEFV and the Toll-like Receptor 4 Gene TLR4 in
Behget Disease. Proc Natl Acad Sci USA 2013, 110, 8134-8139.

(56) Takeuchi, M.; Kastner, D. L.; Remmers, E. F. The Immunogenetics of Behget’s
Disease: A Comprehensive Review. J. Autoimmun. 2015, 64, 137-148.

40


https://sciwheel.com/work/bibliography/14056726
https://sciwheel.com/work/bibliography/14056726
https://sciwheel.com/work/bibliography/14056726
https://sciwheel.com/work/bibliography/14056726
https://sciwheel.com/work/bibliography/13978838
https://sciwheel.com/work/bibliography/13978838
https://sciwheel.com/work/bibliography/13978838
https://sciwheel.com/work/bibliography/13978838
https://sciwheel.com/work/bibliography/13978838
https://sciwheel.com/work/bibliography/13978838
https://sciwheel.com/work/bibliography/13978838
https://sciwheel.com/work/bibliography/13978838
https://sciwheel.com/work/bibliography/13978838
https://sciwheel.com/work/bibliography/13978838
https://sciwheel.com/work/bibliography/10960543
https://sciwheel.com/work/bibliography/10960543
https://sciwheel.com/work/bibliography/10960543
https://sciwheel.com/work/bibliography/10960543
https://sciwheel.com/work/bibliography/10960543
https://sciwheel.com/work/bibliography/10960543
https://sciwheel.com/work/bibliography/10960543
https://sciwheel.com/work/bibliography/10960543
https://sciwheel.com/work/bibliography/10960543
https://sciwheel.com/work/bibliography/10960543
https://sciwheel.com/work/bibliography/10960543
https://sciwheel.com/work/bibliography/4470403
https://sciwheel.com/work/bibliography/4470403
https://sciwheel.com/work/bibliography/4470403
https://sciwheel.com/work/bibliography/4470403
https://sciwheel.com/work/bibliography/4470403
https://sciwheel.com/work/bibliography/4470403
https://sciwheel.com/work/bibliography/4470403
https://sciwheel.com/work/bibliography/4470403
https://sciwheel.com/work/bibliography/121985
https://sciwheel.com/work/bibliography/121985
https://sciwheel.com/work/bibliography/121985
https://sciwheel.com/work/bibliography/121985
https://sciwheel.com/work/bibliography/121985
https://sciwheel.com/work/bibliography/121985
https://sciwheel.com/work/bibliography/121985
https://sciwheel.com/work/bibliography/121985
https://sciwheel.com/work/bibliography/121985
https://sciwheel.com/work/bibliography/121985
https://sciwheel.com/work/bibliography/23536
https://sciwheel.com/work/bibliography/23536
https://sciwheel.com/work/bibliography/23536
https://sciwheel.com/work/bibliography/23536
https://sciwheel.com/work/bibliography/23536
https://sciwheel.com/work/bibliography/23536
https://sciwheel.com/work/bibliography/23536
https://sciwheel.com/work/bibliography/23536
https://sciwheel.com/work/bibliography/23536
https://sciwheel.com/work/bibliography/23536
https://sciwheel.com/work/bibliography/3157856
https://sciwheel.com/work/bibliography/3157856
https://sciwheel.com/work/bibliography/3157856
https://sciwheel.com/work/bibliography/3157856
https://sciwheel.com/work/bibliography/3157856
https://sciwheel.com/work/bibliography/3157856
https://sciwheel.com/work/bibliography/3157856
https://sciwheel.com/work/bibliography/3157856
https://sciwheel.com/work/bibliography/3157856
https://sciwheel.com/work/bibliography/3157856
https://sciwheel.com/work/bibliography/5830327
https://sciwheel.com/work/bibliography/5830327
https://sciwheel.com/work/bibliography/5830327
https://sciwheel.com/work/bibliography/5830327
https://sciwheel.com/work/bibliography/5830327
https://sciwheel.com/work/bibliography/5830327
https://sciwheel.com/work/bibliography/5830327
https://sciwheel.com/work/bibliography/5830327
https://sciwheel.com/work/bibliography/5830327
https://sciwheel.com/work/bibliography/5830327
https://sciwheel.com/work/bibliography/13978828
https://sciwheel.com/work/bibliography/13978828
https://sciwheel.com/work/bibliography/13978828
https://sciwheel.com/work/bibliography/13978828
https://sciwheel.com/work/bibliography/13978828
https://sciwheel.com/work/bibliography/13978828
https://sciwheel.com/work/bibliography/13978828
https://sciwheel.com/work/bibliography/13978828
https://sciwheel.com/work/bibliography/13978828
https://sciwheel.com/work/bibliography/13978828
https://sciwheel.com/work/bibliography/13978828
https://sciwheel.com/work/bibliography/13978828
https://sciwheel.com/work/bibliography/13978837
https://sciwheel.com/work/bibliography/13978837
https://sciwheel.com/work/bibliography/13978837
https://sciwheel.com/work/bibliography/13978837
https://sciwheel.com/work/bibliography/13978837
https://sciwheel.com/work/bibliography/13978837
https://sciwheel.com/work/bibliography/13978837
https://sciwheel.com/work/bibliography/13978837

(57) Mattioli, I.; Bettiol, A.; Saruhan-Direskeneli, G.; Direskeneli, H.; Emmi, G.
Pathogenesis of Behget’s Syndrome: Genetic, Environmental and Immunological
Factors. Front Med (Lausanne) 2021, 8, 713052.

(58) Nguyen, A.; Upadhyay, S.; Javaid, M. A.; Qureshi, A. M.; Haseeb, S.; Javed, N.;
Cormier, C.; Farooq, A.; Sheikh, A. B. Behcet’s Disease: An In-Depth Review
about Pathogenesis, Gastrointestinal Manifestations, and Management. Inflamm.
Intest. Dis. 2021, 6, 175-185.

(59) Hermisson, J.; Pennings, P. S. Soft Sweeps and beyond: Understanding the Patterns
and Probabilities of Selection Footprints under Rapid Adaptation. Methods Ecol.
Evol. 2017, 8, 700-716.

(60) Rueda, B.; Orozco, G.; Raya, E.; Fernandez-Sueiro, J. L.; Mulero, J.; Blanco, F. J.;
Vilches, C.; Gonzalez-Gay, M. A.; Martin, J. The IL23R Arg381GIn Non-
Synonymous Polymorphism Confers Susceptibility to Ankylosing Spondylitis.
Annals of the rheumatic diseases 2008, 67, 1451-1454.

(61) Momozawa, Y.; Mni, M.; Nakamura, K.; Coppieters, W.; Almer, S.; Amininejad,
L.; Cleynen, I.; Colombel, J.-F.; de Rijk, P.; Dewit, O.; Finkel, Y.; Gassull, M. A,;
Goossens, D.; Laukens, D.; Lémann, M.; Libioulle, C.; O’Morain, C.; Reenaers,
C.; Rutgeerts, P.; Tysk, C.; Georges, M. Resequencing of Positional Candidates
Identifies Low Frequency IL23R Coding Variants Protecting against
Inflammatory Bowel Disease. Nat. Genet. 2011, 43, 43-47.

(62) Tang, H.; Jin, X; Li, Y.; Jiang, H.; Tang, X.; Yang, X.; Cheng, H.; Qiu, Y.; Chen,
G.; Mei, J.; Zhou, F.; Wu, R.; Zuo, X.; Zhang, Y.; Zheng, X.; Cai, Q.; Yin, X
Quan, C.; Shao, H.; Cui, Y.; Zhang, X. A Large-Scale Screen for Coding Variants
Predisposing to Psoriasis. Nat. Genet. 2014, 46, 45-50.

(63) Ombrello, M. J.; Kastner, D. L.; Remmers, E. F. Endoplasmic Reticulum-
Associated Amino-Peptidase 1 and Rheumatic Disease: Genetics. Curr. Opin.
Rheumatol. 2015, 27, 349-356.

(64) Kirino, Y.; Bertsias, G.; Ishigatsubo, Y.; Mizuki, N.; Tugal-Tutkun, I.; Seyahi, E.;
Ozyazgan, Y.; Sacli, F. S.; Erer, B.; Inoko, H.; Emrence, Z.; Cakar, A.; Abaci, N.;
Ustek, D.; Satorius, C.; Ueda, A.; Takeno, M.; Kim, Y.; Wood, G. M.; Ombrello,
M. J.; Kastner, D. L. Genome-Wide Association Analysis Identifies New
Susceptibility Loci for Behget’s Disease and Epistasis between HLA-B*51 and
ERAPL. Nat. Genet. 2013, 45, 202-207.

(65) Tiseo, B. C.; Cocuzza, M.; Bonfa, E.; Srougi, M.; Silva, C. A. Male Fertility
Potential Alteration in Rheumatic Diseases: A Systematic Review. Int. Braz. J.
Urol. 2016, 42, 11-21.

41


https://sciwheel.com/work/bibliography/12482901
https://sciwheel.com/work/bibliography/12482901
https://sciwheel.com/work/bibliography/12482901
https://sciwheel.com/work/bibliography/12482901
https://sciwheel.com/work/bibliography/12482901
https://sciwheel.com/work/bibliography/12482901
https://sciwheel.com/work/bibliography/12482901
https://sciwheel.com/work/bibliography/12482901
https://sciwheel.com/work/bibliography/12482901
https://sciwheel.com/work/bibliography/13481617
https://sciwheel.com/work/bibliography/13481617
https://sciwheel.com/work/bibliography/13481617
https://sciwheel.com/work/bibliography/13481617
https://sciwheel.com/work/bibliography/13481617
https://sciwheel.com/work/bibliography/13481617
https://sciwheel.com/work/bibliography/13481617
https://sciwheel.com/work/bibliography/13481617
https://sciwheel.com/work/bibliography/13481617
https://sciwheel.com/work/bibliography/13481617
https://sciwheel.com/work/bibliography/5918574
https://sciwheel.com/work/bibliography/5918574
https://sciwheel.com/work/bibliography/5918574
https://sciwheel.com/work/bibliography/5918574
https://sciwheel.com/work/bibliography/5918574
https://sciwheel.com/work/bibliography/5918574
https://sciwheel.com/work/bibliography/5918574
https://sciwheel.com/work/bibliography/5918574
https://sciwheel.com/work/bibliography/5918574
https://sciwheel.com/work/bibliography/13978834
https://sciwheel.com/work/bibliography/13978834
https://sciwheel.com/work/bibliography/13978834
https://sciwheel.com/work/bibliography/13978834
https://sciwheel.com/work/bibliography/13978834
https://sciwheel.com/work/bibliography/13978834
https://sciwheel.com/work/bibliography/13978834
https://sciwheel.com/work/bibliography/13978834
https://sciwheel.com/work/bibliography/13978834
https://sciwheel.com/work/bibliography/13978834
https://sciwheel.com/work/bibliography/1336196
https://sciwheel.com/work/bibliography/1336196
https://sciwheel.com/work/bibliography/1336196
https://sciwheel.com/work/bibliography/1336196
https://sciwheel.com/work/bibliography/1336196
https://sciwheel.com/work/bibliography/1336196
https://sciwheel.com/work/bibliography/1336196
https://sciwheel.com/work/bibliography/1336196
https://sciwheel.com/work/bibliography/1336196
https://sciwheel.com/work/bibliography/1336196
https://sciwheel.com/work/bibliography/1336196
https://sciwheel.com/work/bibliography/1336196
https://sciwheel.com/work/bibliography/583213
https://sciwheel.com/work/bibliography/583213
https://sciwheel.com/work/bibliography/583213
https://sciwheel.com/work/bibliography/583213
https://sciwheel.com/work/bibliography/583213
https://sciwheel.com/work/bibliography/583213
https://sciwheel.com/work/bibliography/583213
https://sciwheel.com/work/bibliography/583213
https://sciwheel.com/work/bibliography/583213
https://sciwheel.com/work/bibliography/583213
https://sciwheel.com/work/bibliography/13978831
https://sciwheel.com/work/bibliography/13978831
https://sciwheel.com/work/bibliography/13978831
https://sciwheel.com/work/bibliography/13978831
https://sciwheel.com/work/bibliography/13978831
https://sciwheel.com/work/bibliography/13978831
https://sciwheel.com/work/bibliography/13978831
https://sciwheel.com/work/bibliography/13978831
https://sciwheel.com/work/bibliography/13978831
https://sciwheel.com/work/bibliography/355145
https://sciwheel.com/work/bibliography/355145
https://sciwheel.com/work/bibliography/355145
https://sciwheel.com/work/bibliography/355145
https://sciwheel.com/work/bibliography/355145
https://sciwheel.com/work/bibliography/355145
https://sciwheel.com/work/bibliography/355145
https://sciwheel.com/work/bibliography/355145
https://sciwheel.com/work/bibliography/355145
https://sciwheel.com/work/bibliography/355145
https://sciwheel.com/work/bibliography/355145
https://sciwheel.com/work/bibliography/355145
https://sciwheel.com/work/bibliography/1405112
https://sciwheel.com/work/bibliography/1405112
https://sciwheel.com/work/bibliography/1405112
https://sciwheel.com/work/bibliography/1405112
https://sciwheel.com/work/bibliography/1405112
https://sciwheel.com/work/bibliography/1405112
https://sciwheel.com/work/bibliography/1405112
https://sciwheel.com/work/bibliography/1405112
https://sciwheel.com/work/bibliography/1405112

(66) Chan, T.-M.; Chiou, M.-J.; Kuo, C.-F. Adverse Pregnancy Outcomes in Women
with Behget’s Disease: Population-Based Registry Linkage Study in Taiwan. Clin.
Rheumatol. 2021, 40, 4135-4142.

(67) Matos, M.; Xavier, J. M.; Abrantes, P.; Sousa, I.; Rei, N.; Davatchi, F.; Shahram,
F.; Jesus, G.; Barcelos, F.; Vedes, J.; Salgado, M.; Abdollahi, B. S.; Nadji, A.;
Moraes-Fontes, M. F.; Shafiee, N. M.; Ghaderibarmi, F.; Vaz Patto, J.; Crespo, J.;
Oliveira, S. A. IL10 Low-Frequency Variants in Behget’s Disease Patients. Int. J.
Rheum. Dis. 2017, 20, 622-627.

(68) Remmers, E. F.; Cosan, F.; Kirino, Y.; Ombrello, M. J.; Abaci, N.; Satorius, C.;
Le, J. M.; Yang, B.; Korman, B. D.; Cakiris, A.; Aglar, O.; Emrence, Z.; Azakli,
H.; Ustek, D.; Tugal-Tutkun, I.; Akman-Demir, G.; Chen, W.; Amos, C. I.; Dizon,
M. B.; Kose, A. A.; Giil, A. Genome-Wide Association Study Identifies Variants
in the MHC Class I, IL10, and IL23R-IL12RB2 Regions Associated with
Behget’s Disease. Nat. Genet. 2010, 42, 698—702.

(69) Suntsova, M.; Gaifullin, N.; Allina, D.; Reshetun, A.; Li, X.; Mendeleeva, L.;
Surin, V.; Sergeeva, A.; Spirin, P.; Prassolov, V.; Morgan, A.; Garazha, A.;
Sorokin, M.; Buzdin, A. Atlas of RNA Sequencing Profiles for Normal Human
Tissues. Sci. Data 2019, 6, 36.

42


https://sciwheel.com/work/bibliography/13978825
https://sciwheel.com/work/bibliography/13978825
https://sciwheel.com/work/bibliography/13978825
https://sciwheel.com/work/bibliography/13978825
https://sciwheel.com/work/bibliography/13978825
https://sciwheel.com/work/bibliography/13978825
https://sciwheel.com/work/bibliography/13978825
https://sciwheel.com/work/bibliography/13978825
https://sciwheel.com/work/bibliography/13978825
https://sciwheel.com/work/bibliography/13978830
https://sciwheel.com/work/bibliography/13978830
https://sciwheel.com/work/bibliography/13978830
https://sciwheel.com/work/bibliography/13978830
https://sciwheel.com/work/bibliography/13978830
https://sciwheel.com/work/bibliography/13978830
https://sciwheel.com/work/bibliography/13978830
https://sciwheel.com/work/bibliography/13978830
https://sciwheel.com/work/bibliography/13978830
https://sciwheel.com/work/bibliography/13978830
https://sciwheel.com/work/bibliography/13978830
https://sciwheel.com/work/bibliography/2297941
https://sciwheel.com/work/bibliography/2297941
https://sciwheel.com/work/bibliography/2297941
https://sciwheel.com/work/bibliography/2297941
https://sciwheel.com/work/bibliography/2297941
https://sciwheel.com/work/bibliography/2297941
https://sciwheel.com/work/bibliography/2297941
https://sciwheel.com/work/bibliography/2297941
https://sciwheel.com/work/bibliography/2297941
https://sciwheel.com/work/bibliography/2297941
https://sciwheel.com/work/bibliography/2297941
https://sciwheel.com/work/bibliography/2297941

APPENDICES

43



4%

APPENDIX A. GENES AND THEIR VARIANTS REPORTED TO BE ASSOCIATED WITH BEHCET

DISEASE.
Gene Variant/SN Type Behcet Effect on OR P value Study Reference
P Allele Behcet Population
Disease
PSORS1C1 rs4959053 Intron A Susceptible 3.18 1.8x10% Japanese (Mizuki et al., 2010)
POU5F1 rs9501063 Exon G Susceptible 2.54 1.2x10% Japanese (Mizuki et al., 2010)
CCHCR1 rs2073716 Intron C Susceptible 2.57 1.7x10% Japanese (Mizuki et al., 2010)
IL-10 rs1518111 Intron A Susceptible 1.45 3.54x1018 Turkish (Zhou et al., 2012;

Remmers et al., 2010;
Takeuchi et al., 2015)
MuUC21 rs2517446 Upstream C Susceptible 2.28 1.5x10°Y Japanese (Mizuki et al., 2010)
LOC285830 rs1610637 Upstream C Susceptible 2.17 8.3x10°Y Japanese (Mizuki et al., 2010)

( HLA-F antisense RNAL)
LOC285830 rs885940 Upstream A Susceptible 2.13 2.4x101® Japanese (Mizuki et al., 2010)

( HLA-F antisense RNA1)
HLA-B rs9266409 Upstream C Susceptible 1.92 2.4x10716 Japanese (Mizuki et al., 2010)
POUSF1 rs3130501 Intron A Protective 0.50 2.5x1076 Japanese (Mizuki et al., 2010)
HLA-G rs2523408 Upstream G Susceptible 2.10 2.7x1016 Japanese (Mizuki et al., 2010)
LOC285830 rs1633041 Upstream T Susceptible 2.15 6.2x10716 Japanese (Mizuki et al., 2010)

( HLA-F antisense RNA1)
POU5F1 rs9263804 Intron C Protective 0.52 1.2x10™ Japanese (Mizuki et al., 2010)
HLA-G rs9258466 Upstream G Susceptible 2.08 1.4x10°% Japanese (Mizuki et al., 2010)
HLA-G rs1736963 Upstream T Susceptible 2.08 1.5x10°% Japanese (Mizuki et al., 2010)
POUSF1 rs3132524 Intron A Protective 0.52 2x10°%° Japanese (Mizuki et al., 2010)
HLA-B rs9266406 Upstream A Susceptible 1.86 2.1x10°% Japanese (Mizuki et al., 2010)
HLA-G rs753544 Upstream T Susceptible 2.08 3.3x101® Japanese (Mizuki et al., 2010)
HLA-B rs6910516 Upstream C Susceptible 1.86 6x10° Japanese (Mizuki et al., 2010)

(cont. on the next page)
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Appendix A (cont.)

IL-10 rs1800871 Upstream T Susceptible 1.45 1x10 Japanese (Zhou et al., 2012;
Mizuki et al., 2010;
Takeuchi et al., 2015)
HLA-G rs407238 Downstream C Susceptible 2.01 1.6x10 Japanese (Mizuki et al., 2010)
IL-10 rs1800872 Upstream A Susceptible 1.45 2 1x10~ Japanese, (Zhou et al., 2012;
Turkish, Korean Mizuki et al., 2010)
HLA-G rs1633002 Upstream A Susceptible 2.01 1.1x10"1 Japanese (Mizuki et al., 2010)
HLA-G rs1632973 Upstream A Susceptible 2.00 1.6x1012 Japanese (Mizuki et al., 2010)
MUC21 rs2844673 | Downstream A Susceptible 1.96 1.7x10"8 Japanese (Mizuki et al., 2010)
MUC21 rs2252926 | Downstream G Susceptible 1.97 1.8x1012 Japanese (Mizuki et al., 2010)
CCR1 rs7616215 | Downstream T Protective 0.72 4.3x108 Turkish- (Kirino et al., 2013a)
Japanese-Han
Chinese
MUC21 rs2517411 | Downstream G Susceptible 1.95 4.9x101 Japanese (Mizuki et al., 2010)
MEFV rs61752717 Exon G Susceptible 2.65 | 1.79x1012 Turkish (Deng et al., 2018;
Kirino et al., 2013b)
CCHCR1 rs2240063 Intron A Protective 0.55 2.1x1012 Japanese (Mizuki et al., 2010)
RNF39 rs9261317 Exon A Susceptible 2.25 3.1x1012 Japanese (Mizuki et al., 2010)
MUC21 rs1632854 | Downstream T Susceptible 1.82 3.2x1012 Japanese (Mizuki et al., 2010)
MucC21 rs2523915 | Downstream T Susceptible 1.90 7.7x1012 Japanese (Mizuki et al., 2010)
TNFAIP3 rs9494885 Upstream T Protective 0.50 | 8.26x10* Han Chinese (Lietal., 2013)
HLA-F rs3116788 Upstream G Protective 0.48 8.4x1012 Japanese (Mizuki et al., 2010)
IFNy UTR-5644 | Downstream A Susceptible 3.53 1x101! Turkish (Zhou et al., 2012)
MucC21 rs1634717 | Downstream T Susceptible 1.80 1.6x10 Japanese (Mizuki et al., 2010)
TCF19 rs2073723 Intron T Protective 0.57 1.9x10 Japanese (Mizuki et al., 2010)
MUC21 rs2252925 | Downstream G Susceptible 1.87 2.1x101t Japanese (Mizuki et al., 2010)
C6orf15 (STG) rs1265048 Upstream A Protective 0.59 2.6x101 Japanese (Mizuki et al., 2010)
HLA-C rs3905495 Upstream C Protective 0.59 4.7x101! Japanese (Mizuki et al., 2010)
BTNL2 rs2076530 Exon G Protective 0.59 4.7x101t Japanese (Mizuki et al., 2010)

(cont. on the next page)
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ERAP1 rs17482078 Exon T Susceptible 456 | 4.73x10 Turkish (Kirino et al., 2013a;
Takeuchi et al., 2015)

HLA-F rs1610584 Upstream T Protective 0.51 6.5x10 Japanese (Mizuki et al., 2010)
ZNRD1 rs9261265 Upstream C Susceptible 2.04 7.3x10°1 Japanese (Mizuki et al., 2010)

HLA-F rs1611388 Upstream C Protective 0.52 7.8x10 Japanese (Mizuki et al., 2010)

HLA-DQA1 rs9272346 Upstream G Protective 0.60 8.7x10 Japanese (Mizuki et al., 2010)
LOC285830 rs2844845 Intron A Susceptible 2.07 9.5x10™* Japanese (Mizuki et al., 2010)
( HLA-F antisense RNA1)

HCG9 rs9260954 | Downstream G Susceptible 2.06 1.2x10°%0 Japanese (Mizuki et al., 2010)
GABBR1 rs29273 Upstream G Susceptible 2.03 1.4x101° Japanese (Mizuki et al., 2010)
MuC21 rs2530710 Upstream A Protective 0.53 3x10710 Japanese (Mizuki et al., 2010)

HLA-F rs1610585 Upstream C Protective 0.52 3.3x101° Japanese (Mizuki et al., 2010)

HCG9 rs6926792 | Downstream A Susceptible 1.75 3.3x10°%0 Japanese (Mizuki et al., 2010)
DHFRP2 rs7761068 Exon T Protective 0.48 3.5x101° Japanese (Mizuki et al., 2010)

uBD rs3025657 | Downstream G Protective 0.48 3.8x10%0 Japanese (Mizuki et al., 2010)
HCG27 rs3130944 | Downstream C Susceptible 1.70 4.3x10%0 Japanese (Mizuki et al., 2010)

HLA-F rs1610593 Upstream T Protective 0.53 4.5x101° Japanese (Mizuki et al., 2010)

MICA rs3094584 | Downstream T Susceptible 1.69 4.7x101° Japanese (Mizuki et al., 2010)

HLA-F rs1611381 Upstream T Protective 0.53 5.6x10%0 Japanese (Mizuki et al., 2010)
ABCB5 rs2190411 Intron C Susceptible 251 | 8.77x101° Han Chinese (Hou et al., 2012c)

Cé6orfl0 (TSBP1) rs574710 Intron G Susceptible 1.65 9.7x10°%0 Japanese (Mizuki et al., 2010)
C6orfa7 (G4) rs2242655 Exon C Susceptible 1.70 1.1x10° Japanese (Mizuki et al., 2010)
LOC285830 rs2523386 Intron A Susceptible 2.02 1.2x10° Japanese (Mizuki et al., 2010)

( HLA-F antisense RNA1)
KLRC4 rs2617170 Exon C Protective 0.78 1.34x10°%° Turkish- (Kirino et al., 2013a;
Appendix A (cont.) Japanese Takeuchi et al., 2015)

SGPP2 rs17562982 Intron T Susceptible 279 | 1.91x10% Han Chinese (Hou et al., 2012c)
TRIM31 rs9261376 | Downstream G Susceptible 1.67 2.2x10° Japanese (Mizuki et al., 2010)

MICA rs2523467 Upstream A Protective 0.59 2.3x10% Japanese (Mizuki et al., 2010)

(cont. on the next page)




Ly

Appendix A (cont.)

SUSD1 rs2782932 Intron T Susceptible 241 | 2.47x10°° Han Chinese (Hou et al., 2012c)
TRIM31 rs6923832 | Downstream A Susceptible 2.00 2.5x10° Japanese (Mizuki et al., 2010)
HLA-F rs1627465 Upstream C Protective 0.54 2.6x10% Japanese (Mizuki et al., 2010)
C6orf10 (TSBP1) rs544358 Intron C Susceptible 1.63 2.8x10 Japanese (Mizuki et al., 2010)
RIMBP2 rs2895135 Intron A Susceptible 2.55 | 3.35x10° Han Chinese (Hou et al., 2012c)
HLA-F rs1611356 Upstream G Protective 0.55 3.4x100° Japanese (Mizuki et al., 2010)
HLA-DQA1 rs9272723 Intron T Protective 0.61 4.8x10%° Japanese (Mizuki et al., 2010)
C6orfl0 (TSBP1) rs926591 Intron T Susceptible 1.62 5.1x10%° Japanese (Mizuki et al., 2010)
BAG6(BAT?3) rs2077102 Intron T Susceptible 1.64 5.2x10% Japanese (Mizuki et al., 2010)
C6orf10 (TSBP1) rs539703 Intron C Susceptible 1.61 5.3x10%° Japanese (Mizuki et al., 2010)
FUT2 rs681343 Exon T Susceptible 1.30 5.9x10% Iranian-Turkish | (Takeuchi etal., 2015)
API5 (LINCO01499) rs16937370 Upstream G Susceptible 246 | 6.01x10% Han Chinese (Hou et al., 2012c)
TRIM31 rs9261389 | Downstream G Susceptible 1.64 6.1x10°%° Japanese (Mizuki et al., 2010)
SMG6 rs749240 Exon T Susceptible 2.49 6.43x%° Han Chinese (Hou et al., 2012c)
IL23R,IL12RB2 rs924080 Down/Up- T Susceptible 1.28 | 6.69x10% Japanese- (Zhou et al., 2012;
stream Turkish Remmers et al., 2010)
HLA-G rs1077433 Upstream A Susceptible 1.79 6.9x10°%° Japanese (Mizuki et al., 2010)
Cé6orfl0 (TSBP1) rs4959093 Intron C Susceptible 1.62 8.6x10%° Japanese (Mizuki et al., 2010)
LOC285830 rs9258205 Intron C Protective 0.56 9.5x10%° Japanese (Mizuki et al., 2010)
( HLA-F antisense RNA1)

SLC44A4 rs11965547 Intron A Susceptible 1.65 1x10%8 Japanese (Mizuki et al., 2010)
MOG rs3129045 | Downstream T Susceptible 1.78 1.2x1008 Japanese (Mizuki et al., 2010)
ZNRD1 rs9261189 Upstream T Susceptible 1.64 1.4x1008 Japanese (Mizuki et al., 2010)
HLA-F rs7741807 Upstream G Protective 0.54 1.5x10°%8 Japanese (Mizuki et al., 2010)
HCG9 rs6931776 | Downstream G Susceptible 1.63 1.7x10%8 Japanese (Mizuki et al., 2010)
SLC43A3 rs549630 | Downstream G Susceptible 2.27 | 2.04x107°8 Han Chinese (Hou et al., 2012c)
HLA-DQB1 rs6457617 Upstream C Protective 0.63 2.1x1078 Japanese (Mizuki et al., 2010)
GALNTL1 rs12589991 Intron A Susceptible 251 | 2.16x10° Han Chinese (Hou et al., 2012c)

(cont. on the next page)




8v

Appendix A (cont.)

PPP1R11 rs2074482 Exon T Susceptible 1.60 2.2x10% Japanese (Mizuki et al., 2010)
HLA-G rs1736951 Upstream A Susceptible 1.75 2.3x1008 Japanese (Mizuki et al., 2010)
LOC285830 rs1615251 Upstream T Susceptible 1.62 2.7x10% Japanese (Mizuki et al., 2010)
( HLA-F antisense RNAL)
IL23R,IL12RB2 rs12119179 | Down/Up- A Susceptible 1.55 2.7x10%8 Japanese- (Mizuki et al., 2010)
stream Turkish
uUBD rs6933331 | Downstream A Protective 0.55 2.8x10% Japanese (Mizuki et al., 2010)
ZNRD1 rs3869068 Upstream A Susceptible 1.61 3.3x10%8 Japanese (Mizuki et al., 2010)
SLIT2 rs13435197 Intron A Susceptible 2.46 | 3.59x10°8 Han Chinese (Hou et al., 2012c¢)
HCG9 rs6911737 | Downstream A Susceptible 1.60 4.1x108 Japanese (Mizuki et al., 2010)
LOC285830 rs1737031 Upstream A Susceptible 1.59 4.4x10°% Japanese (Mizuki et al., 2010)
( HLA-F antisense RNA1)
ASB18 rs7561555 Intron C Susceptible 2.28 4.7x10°% Han Chinese (Hou et al., 2012c¢)
IL23R,IL12RB2 rs11209033 | Down/Up- C Susceptible 1.54 5.5x10708 Japanese- (Mizuki et al., 2010)
stream Turkish
GIMAP4 rs1608157 Upstream C Susceptible 253 | 6.01x10 Korean (Lee et al., 2013; Deng
etal., 2018)
IL-10 rs1554286 Intron C Protective 0.62 8x1078 Chinese (Mizuki et al., 2010)
IL23R,IL12RB2 rs12141431 | Down/Up- C Susceptible 1.52 1.1x10 Han Chinese (Mizuki et al., 2010)
stream
CPLX1 rs11248047 Upstream A Susceptible 1.36 | 1.26x10% Turkish (Remmers et al., 2010)
COL12A1 rs4640857 | Downstream G Protective 0.65 1.3x10 Japanese (Mizuki et al., 2010)
GIMAP4 rs1916012 Upstream T Susceptible 2.38 | 2.62x10 Korean (Lee et al., 2013)
GIMAP4 rs1522596 Upstream T Susceptible 2.38 | 3.47x10 Korean (Lee et al., 2013; Deng
etal., 2018)
DNMT3A rs1465825 Intron C Protective 0.49 | 3.83x10% Han Chinese (Hou et al., 2012c)
C100rfll (LRMDA) rs1323076 Intron G Protective 0.61 1.2x10°% Japanese (Mizuki et al., 2010)
PAX8 rs11123169 | Downstream C Susceptible 1.53 1.3x10% Japanese (Mizuki et al., 2010)
MSX2 rs10516130 | Downstream A Protective 0.23 | 2.98x100¢ Han Chinese (Hou et al., 2012c¢)
SORBS?2 rs4493590 Intron G Susceptible 1.86 | 4.88x10% Han Chinese (Hou et al., 2012c)

(cont. on the next page)
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HIVEP3 rs4660590 Intron A Protective 0.69 5.7x10% Japanese (Mizuki et al., 2010)
CEP135 rs2593082 Intron T Susceptible 1.42 6.2x10% Japanese (Mizuki et al., 2010)
UBAC2 rs3825427 Upstream T Susceptible 150 | 6.9x10 Chinese (Hou et al., 2012a; Deng
etal., 2018
RALGAPA2 rs6082210 Upstream A Protective 0.17 | 7.01x10% Han Chinese (Hou et al., 20120)
GIMAP1 rs2286900 Exon T Susceptible 1.81 9.22x10°% Korean (Lee et al., 2013; Deng
etal., 2018)
TTLL7 rs11163772 | Downstream A Susceptible 1.52 9.5x10% Japanese (Mizuki et al., 2010)
HMP19 rs1909704 | Downstream A Susceptible 1.43 9.5x10°8 Japanese (Mizuki et al., 2010)
TFCP2L1 rs17006292 Intron A Protective 0.13 | 1.03x10% Han Chinese (Hou et al., 2012c¢)
TENM4(ODZ4) rs2156215 Intron T Protective 0.69 1.1x10% Japanese (Mizuki et al., 2010)
OSR1 rs4666492 Upstream G Protective 0.62 1.2x10% Japanese (Mizuki et al., 2010)
KLRK1 rs2617151 Intron A Protective 0.63 1.2x10°% Japanese (Mizuki et al., 2010)
CTNNA2 rs4852547 Intron G Protective 0.62 1.3x10% Japanese (Mizuki et al., 2010)
IL12A rs17810546 Upstream A Susceptible 1.66 | 1.49x10% Turkish-mixed (Remmers et al., 2010;
Takeuchi et al., 2015)
MN1 rs134006 Downstream C Susceptible 1.46 1.6x10% Japanese (Mizuki et al., 2010)
CEP135 rs2611826 Intron G Susceptible 1.40 1.6x10% Japanese (Mizuki et al., 2010)
PSMD14 rs6744214 Intron T Susceptible 1.76 | 1.67x10% Han Chinese (Hou et al., 2012c¢)
API5 (LINC01499) rs420798 Intron C Susceptible 1.72 | 1.79x10% Han Chinese (Hou et al., 2012c)
C60rf85(SLC22A23) rs12194547 Intron C Protective 0.16 | 1.91x10% Han Chinese (Hou et al., 2012c¢)
PSMD14 rs6733456 Intron C Susceptible 1.75 | 1.98x10% Han Chinese (Hou et al., 2012c)
LTN1(RNF160) rs2832137 | Downstream T Protective 0.64 2.1x10% Japanese (Mizuki et al., 2010)
HERPUD2 rs11763983 | Downstream T Protective 0.66 2.1x10% Japanese (Mizuki et al., 2010)
LILRA1 rs103294 Upstream C Susceptible 1.76 | 2.19x10% Han Chinese (Hou et al., 2012c¢)
LILRB1 rs798887 Upstream A Susceptible 1.83 | 2.23x10% Han Chinese (Hou et al., 2012c)
SAMD3(TMEM200A) rs9483115 Intron T Protective 0.72 2.5x10% Japanese (Mizuki et al., 2010)
GALNT10 rs574750 Intron A Susceptible 1.66 2.5x10% Japanese (Mizuki et al., 2010)

(cont. on the next page)
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GIMAP2 rs10266069 Upstream A Susceptible 1.83 | 2.57x10% Korean (Lee et al., 2013; Deng
et al., 2018)
KLRK1 rs2733852 Intron G Protective 0.65 2.8x10% Japanese (Mizuki et al., 2010)
DEPDC1 rs6692084 Upstream A Susceptible 1.89 | 2.81x10% Han Chinese (Hou et al., 2012c¢)
GIMAP2 rs10256482 Upstream T Susceptible 1.83 2.82x10° Korean (Lee et al., 2013; Deng
etal., 2018)
UBAC2 rs9517701 Intron G Susceptible 1.40 2.9x10% Chinese (Hou et al., 2012a)
DEPDC1 rs12134670 Upstream C Susceptible 2.15 | 3.13x10% Han Chinese (Hou et al., 2012c¢)
SEMA6D rs470151 Downstream T Susceptible 1.54 3.2x10% Japanese (Mizuki et al., 2010)
CDH26 rs817277 | Downstream A Susceptible 1.78 | 3.24x10% Han Chinese (Hou et al., 2012c)
PMFBP1 rs11862324 Upstream T Susceptible 1.39 3.3x10% Japanese (Mizuki et al., 2010)
SAMD3 rs4897380 Intron C Susceptible 1.38 3.4x10% Japanese (Mizuki et al., 2010)
NAV2 rs2707110 Intron C Susceptible 1.43 3.5x10% Japanese (Mizuki et al., 2010)
UBAC2 rs9517668 Intron T Susceptible 2.62 | 3.61x10% Turkish-Italy (Sawalha et al., 2011)
STK39 rs2390639 Intron A Susceptible 1.72 | 3.97x10% Han Chinese (Hou et al., 2012c¢)
TMEM132B rs4435061 Intron A Protective 0.73 4x10°% Japanese (Mizuki et al., 2010)
STX8 rs1549332 Intron A Susceptible 1.59 4x10% Japanese (Mizuki et al., 2010)
SAMD3(TMEM200A) rs4141940 Intron A Protective 0.73 4x10% Japanese (Mizuki et al., 2010)
CCDC180 rs2061634 Exon G Susceptible 2.04 4.2x10°% Turkish (Fei et al., 2009; Hou et
al., 2012a
OVCH1 rs1436321 | Downstream A Susceptible 1.39 4.4x10% Japanese (Mizuki et al., )2010)
SLC41A2 rs2731031 Intron A Susceptible 1.40 4.7x10°% Japanese (Mizuki et al., 2010)
NAV2 rs873764 Intron G Susceptible 1.42 4.7x10% Japanese (Mizuki et al., 2010)
HNF4G rs2980221 Upstream A Protective 0.71 4.8x10°% Japanese (Mizuki et al., 2010)
IL1 (IL1A) rs1800587 Exon C Susceptible 2.90 5x10% Turkish (Zhou et al., 2012)
SMARCA?2 rs7033529 Intron A Protective 0.73 5.1x10% Japanese (Mizuki et al., 2010)
EBF2 rs4570167 Intron C Susceptible 1.47 5.2x10% Japanese (Mizuki et al., 2010)
GAS2 rs10833804 Intron G Protective 0.73 5.4x10% Japanese (Mizuki et al., 2010)
PAX8 rs10864912 Intron T Susceptible 1.47 5.7x10% Japanese (Mizuki et al., 2010)

(cont. on the next page)
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DTL rs1472224 | Downstream G Protective 0.16 | 5.73x10% Han Chinese (Hou et al., 2012c¢)
STAT4 rs897200 Intron A Susceptible 1.45 | 5.88x10% Han Chinese (Hou et al., 2012c;
Takeuchi et al., 2015)
LYST/NID1 rs7354999 Down/Up- G Susceptible 1.38 6.1x10°% Japanese (Mizuki et al., 2010)
stream
STK39 rs3769393 Intron G Susceptible 1.70 | 6.17x10% Han Chinese (Hou et al., 2012c)
TMEM132B rs10846917 Intron T Susceptible 1.39 6.3x10°% Japanese (Mizuki et al., 2010)
LOC100132252 rs9469615 Intergenic C Protective 0.63 6.3x10% Japanese (Mizuki et al., 2010)
CDH26 rs817283 Downstream A Susceptible 1.74 | 6.42x10% Han Chinese (Hou et al., 2012c¢)
SAMD3(TMEM200A) rs899276 Intron A Protective 0.73 6.5x10°% Japanese (Mizuki et al., 2010)
LOC107984355 rs872837 Intron A Susceptible 1.46 6.5x10% Japanese (Mizuki et al., 2010)
SACM1L rs1969624 Intron C Protective 0.67 6.8x10% Japanese (Mizuki et al., 2010)
IL23R rs11209026 Intron A Protective 0.68 6.9x10°% Turkish- (Deng et al., 2018)
Japanese
IL23R rs76418789 Intron A Protective 0.54 6.9x10°% Turkish- (Deng et al., 2018)
Japanese
PLEKHB1 rs591804 Intron G Protective 0.72 7.4x10°% Japanese (Mizuki et al., 2010)
SAMD3(TMEMZ200A) rs7758496 Intron G Protective 0.73 7.7x10°% Japanese (Mizuki et al., 2010)
TMEM132B rs10846924 Intron T Protective 0.74 8x10% Japanese (Mizuki et al., 2010)
ATP8A1 rs2100766 Upstream T Protective 0.62 8.2x10°% Japanese (Mizuki et al., 2010)
IL23R, IL12RB2 rs1495965 Down/Up- G Susceptible 1.25 8.4x10°% Japanese- (Zhou et al., 2012;
stream Turkish Mizuki et al., 2010)
EBF2 rs4242425 Intron T Susceptible 1.44 8.4x10°% Japanese (Mizuki et al., 2010)
UBAC2 rs9554581 Intron T Susceptible 2.48 | 8.53x10% Turkish-Italy (Sawalha et al., 2011)
STAT4 rs7574070 Intron A Susceptible 1.27 | 8.56x10% Turkish- (Kirino et al., 20133;
Japanese Hou et al., 2012c;
Takeuchi et al., 2015)
CCR1 rs17282391 | Downstream G Protective 0.15 | 8.66x10% Han Chinese (Hou et al., 2012b)
CCR1 rs13084057 | Downstream G Protective 0.15 | 8.66x10% Han Chinese (Hou et al., 2012b)

(cont. on the next page)
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CCR1 rs7631551 | Downstream A Protective 0.15 | 8.66x10% Han Chinese (Hou et al., 2012b)
C100rf11(LRMDA) rs17434565 Intron G Protective 0.64 9x10% Japanese (Mizuki et al., 2010)
SAMD3(TMEM200A) 1s724324 Intron G Protective 0.74 9.5x10% Japanese (Mizuki et al., 2010)
KCNK9 rs1961261 | Downstream A Protective 0.69 9.5x10% Japanese (Mizuki et al., 2010)
STAT4 rs7572482 Intron A Susceptible 1.68 | 9.77x10% Turkish (Hou et al., 2012c)
CCR3 rs13075270 Intron C Protective 0.13 9.9x10% Han Chinese (Hou et al., 2012Db)
CCR3 rs13092160 Intron C Protective 0.13 9.9x10% Han Chinese (Hou et al., 2012b)
CCR3 rs2373156 Intron T Protective 0.13 9.9x10% Han Chinese (Hou et al., 2012b)
CCR3 rs1542755 Intron A Protective 0.13 9.9x10% Han Chinese (Hou et al., 2012b)
UBAC2 rs727263 Intron A Susceptible 2.45 1x10%4 Turkish-Italy (Sawalha et al., 2011)
CPVL rs317711 Intron C Susceptible 2.26 1x10°% Turkish (Fei et al., 2009; Hou et
al., 2012a)
IL17F-A126G, rs2397084 Exon T Protective 0.06 1x10% Korean (Jang et al., 2008)
(Glul26Gly)
UBAC2 rs7332161 Intron A Susceptible 2.43 1.1x10% Turkish-Italy (Sawalha et al., 2011)
IL23R rs17375018 Intron G Susceptible 1.57 1.11x10°% Han Chinese (Zhou et al., 2012; Jiang
etal., 2010)
CCR1 rs10510749 | Downstream T Protective 0.16 | 1.22x10% Han Chinese (Hou et al., 2012b)
IL23R rs11209032 | Downstream A Susceptible 1.48 | 1.58x10™ Han Chinese (Zhou et al., 2012; Jiang
etal., 2010
UBAC2 rs17575643 Intron T Susceptible 291 1.8x10% Turkish-Italy (Sawalha et al., )2011)
SUMO4 rs237024 | Downstream C Susceptible 1.70 2x10%4 Han Chinese (Deng et al., 2018)
IL1 rs16944 Upstream G Susceptible 2.19 2x10°04 Turkish (Zhou et al., 2012)
CCR3 rs13067058 Intron A Protective 0.14 2x10%4 Han Chinese (Hou et al., 2012b)
UBAC2 rs2892976 | Downstream G Susceptible 1.96 2.3x10%4 Turkish-Italy (Sawalha et al., 2011)
LOC100129342 rs11206377 | Intergenic G Susceptible 1.84 3x10% Turkish (Fei et al., 2009; Hou et
al., 2012a
UBAC2 rs7999348 Intron G Susceptible 1.78 5.8x10 Turkish-Italy (Sawalha et aI.,)2011)
TNFAIP3 rs10499194 | Upstream C Susceptible 1.92 1x10% Han Chinese (Lietal., 2013)

¢S
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TNFAIP3 rs7753873 Upstream C Susceptible 1.49 1x10% Han Chinese (Lietal., 2013; Deng et
al., 2018
UBAC2 rs6491493 Intron G Susceptible 1.74 1.1x100 Turkish-Italy (Sawalha et aI.,) 2011)
UBAC2 rs9554573 Intron A Susceptible 1.73 1.2x10 Turkish-Italy (Sawalha et al., 2011)
UBAC2 rs9517644 Upstream T Susceptible 1.72 1.3x100 Turkish-Italy (Sawalha et al., 2011)
CCR3 rs13092160 Intron C Protective 0.13 | 1.48x10% Han Chinese (Hou et al., 2012b)
UBASH3B rs4936742 Intron T Susceptible 1.71 1.5x100 Turkish (Fei et al., 2009; Hou et
al., 2012a
UBAC2 rs11069357 Upstream A Susceptible 1.68 2x10%2 Turkish-Italy (Sawalha et aI.,)2011)
TLR4 rs4986790 Exon G Protective 0.64 3x10% Turkish- (Deng et al., 2018)
Japanese
TLR4 rs4986791 Exon T Protective 0.82 3x10% Turkish- (Deng et al., 2018)
Japanese
CCR3 rs9990343 | Downstream G Protective 0.48 3.4x10° Han Chinese (Hou et al., 2012Db)
CCR3 rs6803980 | Downstream A Protective 0.48 3.4x10 Han Chinese (Hou et al., 2012b)
TNFo. rs1799724 Upstream T Protective 0.76 4x1008 Turkish (Zhou et al., 2012)
IL12 rs3212227 | Downstream A Susceptible 1.84 4x1002 Turkish (Zhou et al., 2012)
UBAC2 rs984477 Intron G Susceptible 1.65 4.3x10% Turkish-Italy (Sawalha et al., 2011)
UBAC2 rs9513584 Intron G Susceptible 1.61 5.8x10% Turkish-China (Fei et al., 2009; Hou et
al., 2012a)
TNFa rs361525 Upstream A Susceptible 151 6x103 Turkish (Zhou et al., 2012)
TNFa rs1799964 Upstream C Susceptible 1.35 7x1002 Turkish (Zhou et al., 2012)
UBAC2 rs912130 Intron C Susceptible 1.58 7.1x100 Turkish-Italy (Sawalha et al., 2011)
CCR3 rs7651539 Intron T Protective 0.35 8x10% Han Chinese (Hou et al., 2012b)
IL18 rs1946518 promoter C Susceptible 1.67 | 1.01x10% Korean (Zhou et al., 2012)
IL1beta +3962T/C Exon C Susceptible 2.60 1.5x1002 Turkish (Akman et al., 2008)
NOD2 rs2066844 Exon T Protective 0.40 2x107°2 Turkish- (Deng et al., 2018)
Japanese
NOD?2 rs2066845 Exon C Protective 0.66 2x10702 Turkish- (Deng et al., 2018)
Japanese

(cont. on the next page)
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NOD2 rs2066847 Exon ins-C Protective 0.38 2x1072 Turkish- (Deng et al., 2018)
Japanese
CCR3 rs7649764 | Downstream C Protective 0.69 2.2x1002 Han Chinese (Hou et al., 2012b)
IL1 rs1143634 Exon T Susceptible 1.74 2.4x1002 Turkish (Zhou et al., 2012)
IL23R rs1343151 Intron T Protective 0.50 2.9x102 Han Chinese (Jiang et al., 2010)
TNFAIP3 rs610604 Intron A Protective 0.80 5.5x1092 Han Chinese (Lietal., 2013)
IL6 VNTR Downstream C Susceptible 3.45 4x10°2 Korean (Chang et al., 2005)

Notes: Although over seventy publications that reported genetic associations with BD were found in the literature, redundant

findings are not included in this final list. For candidate gene studies, only genetic associations that were replicated in at least two

independent studies, and the result based on the largest sample size were included the final list. P values are the statistical associations

reported in the original publications.

VNTR: Variable number tandem repeat; ins-C: Insertion of C nucleotide
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APPENDIX B. GENE ONTOLOGY ANALYSES OF BEHCET DISEASE ASSOCIATED GENES

Gene Family Name GO-Slim Molecular GO-Slim Biological Process GO-Slim Cellular Component Panther Protein
Function Class

ABCB5 ATP-BINDING CASSETTE ATPase transmembrane integral component of ATP-binding
SUB-FAMILY B MEMBER 5 activity(G0:0016887);pho | transport(GO:0055085);lipid membrane(G0:0016021) cassette (ABC)
(PTHR24221:SF217) spholipid transporter translocation(G0:0034204);amide transporter(PC0000

activity(G0:0005548);AT | transport(GO:0042886) 3)
Pase-coupled

intramembrane lipid

transporter

activity(G0:0140326);acti

ve transmembrane

transporter

activity(G0:0022804)

API5 APOPTOSIS INHIBITOR 5 RNA negative regulation of apoptotic nucleus(GO:0005634)
(PTHR12758:SF23) binding(G0:0003723) process(G0:0043066);apoptotic

process(G0O:0006915)

ASB18 ANKYRIN REPEAT AND membrane traffic
SOCS BOX PROTEIN 18 protein(PC00150)
(PTHR24118:SF76)

ATP8AL PHOSPHOLIPID- ATPase phospholipid translocation(G0:0045332) | plasma membrane(GO:0005886) primary active
TRANSPORTING ATPASE IA | activity(GO:0016887);AT transporter(PC0006
(PTHR24092:SF150) Pase-coupled 8)

intramembrane lipid
transporter
activity(G0:0140326)

BAG6 LARGE PROLINE-RICH polyubiquitin ubiquitin-dependent ERAD cytosol(G0O:0005829);protein- chaperone(PC0007
PROTEIN BAG6 modification-dependent pathway(G0:0030433) containing complex(G0:0032991) 2)
(PTHR15204:SF0) protein

binding(G0:0031593)
BTNL2 BTNL2-RELATED signaling receptor immune response(G0O:0006955);cytokine | leaflet of membrane immunoglobulin

(PTHR24100:SF105)

binding(G0:0005102)

production(G0O:0001816);regulation of
cytokine production(G0:0001817);T cell
receptor signaling pathway(G0:0050852)

bilayer(G0:0097478);external side
of plasma membrane(G0:0009897)

receptor
superfamily(PC001
24)

(cont. on the next page)
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C10orfll | LEUCINE-RICH

(LRMDA) | MELANOCYTE
DIFFERENTIATION-

ASSOCIATED PROTEIN
(PTHR46282:SF2)

C6orf10 TESTIS-EXPRESSED BASIC nucleus (GO:0005634),

(TSBP1) PROTEIN 1 integral component of

membrane (G0O:0016021)

Céorf15 MUCIN 18B, ISOFORM A
(PTHR15817:SF2)

C6orf47 SI:CH73-25F10.6
(PTHR14307:SF0)

CCDC180 | COILED-COIL DOMAIN-

CONTAINING PROTEIN 180
(PTHR21444:SF14)

CCHCR1 | COILED-COIL ALPHA- protein export from nucleus(GO:0006611) | centriole(GO:0005814)
HELICAL ROD PROTEIN 1
(PTHR46822:SF1)

CCR1 C-C CHEMOKINE RECEPTOR | C-C chemokine inflammatory cytoplasm(G0:0005737)
TYPE 1 (PTHR10489:SF711) binding(G0:0019957) response(G0:0006954);immune

response(G0:0006955)

CCR3 C-C CHEMOKINE RECEPTOR inflammatory cytoplasm(G0:0005737)

TYPE 3 (PTHR10489:SF649) response(G0:0006954);immune
response(G0:0006955)

CDH26 CADHERIN-LIKE PROTEIN cadherin cell-cell junction adherens cadherin(PC00057)

26 (PTHR24027:SF78) binding(G0:0045296);calc | assembly(GO:0007043);multicellular junction(G0:0005912);plasma
ium ion organism development(G0O:0007275);cell | membrane protein
binding(G0:0005509) morphogenesis(G0O:0000902);cell-cell complex(G0O:0098797);extrinsic

adhesion via plasma-membrane adhesion | component of plasma
molecules(G0:0098742) membrane(G0:0019897)

CEP135 CENTROSOMAL PROTEIN chromatin/chromati
OF 135 KDA n-binding, or -
(PTHR23159:SF18) regulatory

protein(PC00077)

99

(cont

. on the next page)
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COL12A1 | COLLAGEN ALPHA-1(XII) cell collagen-containing extracellular extracellular matrix

CHAIN (PTHR24020:SF17) differentiation(G0:0030154);ectoderm matrix(G0:0062023) structural
formation(G0O:0001705);endoderm protein(PC00103)
formation(G0O:0001706);mesoderm
formation(G0O:0001707)

CTLA4 CYTOTOXIC T- T cell differentiation (GO:0030217), leaflet of membrane bilayer immunoglobulin
LYMPHOCYTE PROTEIN 4 regulation of hemopoiesis (G0:1903706), | (GO:0097478), external side of receptor
(PTHR11494:SF8) immune response (GO:0006955), plasma membrane (GO:0009897) superfamily

regulation of cell differentiation (PC00124)
(G0:0045595), negative regulation of

multicellular organismal process

(G0:0051241), negative regulation of T

cell activation (GO:0050868), T cell

receptor signaling pathway

(G0:0050852), leukocyte cell-cell

adhesion (GO:0007159), B cell receptor

signaling pathway (GO:0050853)

CPLX1 COMPLEXIN-1 syntaxin-1 regulation of neurotransmitter terminal
(PTHR16705:SF6) binding(G0:0017075) secretion(G0:0046928);vesicle fusion to bouton(G0:0043195);SNARE

plasma membrane(G0:0099500);synaptic | complex(G0:0031201);plasma
vesicle exocytosis(G0:0016079) membrane region(G0:0098590)

CPVL SERINE carboxypeptidase serine
CARBOXYPEPTIDASE CPVL- | activity(GO:0004180);seri protease(PC00203)
RELATED (PTHR11802:SF98) | ne-type peptidase

activity(G0:0008236)

CTNNA2 | CATENIN ALPHA-2 non-motor actin
(PTHR18914:SF23) binding

protein(PC00165)

DEPDC1 | DEP DOMAIN-CONTAINING scaffold/adaptor
PROTEIN 1A protein(PC00226)
(PTHR16206:SF12)

DHFRP2 | dihydrofolate reductase
pseudogene 2

DNMT3A | DNA (CYTOSINE-5)- DNA

METHYLTRANSFERASE 3A
(PTHR23068:SF10)

methyltransferase(P
C00013)

(cont. on the next page)




Appendix B(cont.)

DTL DENTICLELESS PROTEIN
HOMOLOG (PTHR22852:SF0)

EBF2 TRANSCRIPTION FACTOR RNA polymerase Il cis- transcription by RNA polymerase nuclear chromatin(G0O:0000790) DNA-binding
COE2 (PTHR10747:SF33) regulatory region 11(G0:0006366);regulation of transcription

sequence-specific DNA transcription by RNA polymerase factor(PC00218)
binding(GO:0000978);DN | 11(G0:0006357)

A-binding transcription

factor activity, RNA

polymerase II-

specific(GO:0000981)

ERAP1 ENDOPLASMIC RETICULUM | zinc ion peptide metabolic cytoplasm(G0:0005737) metalloprotease(PC
AMINOPEPTIDASE 1 binding(G0:0008270);pept | process(GO:0006518);proteolysis(GO:00 00153)
(PTHR11533:SF156) ide 06508);0rganonitrogen compound

binding(G0:0042277);met | catabolic process(GO:1901565);cellular
allopeptidase catabolic process(G0:0044248)
activity(G0:0008237)

FUT2 GALACTOSIDE ALPHA-(1,2)- | fucosyltransferase protein glycosylation(GO:0006486) glycosyltransferase
FUCOSYLTRANSFERASE 2 activity(G0:0008417) (PC00111)
(PTHR11927:SF2)

GABBR1 | GAMMA-AMINOBUTYRIC G protein-coupled receptor | G protein-coupled receptor signaling integral component of plasma G-protein coupled
ACID TYPE B RECEPTOR activity(G0:0004930) pathway(G0:0007186) membrane(G0O:0005887);plasma receptor(PC00021)
SUBUNIT 1 membrane protein
(PTHR10519:SF73) complex(G0O:0098797);receptor

complex(G0:0043235)

GALNT1 | POLYPEPTIDE N- Golgi glycosyltransferase
ACETYLGALACTOSAMINYL apparatus(G0:0005794);vacuole(G (PCO0111)
TRANSFERASE 1 0:0005773);plasma
(PTHR11675:SF123) membrane(G0O:0005886)

GALNT1 | POLYPEPTIDE N- Golgi glycosyltransferase

0 ACETYLGALACTOSAMINYL apparatus(G0O:0005794);vacuole(G (PC00111)
TRANSFERASE 10 0:0005773);plasma
(PTHR11675:SF41) membrane(G0O:0005886)

GAS2 GROWTH ARREST-SPECIFIC | actin filament actin filament actin
PROTEIN 2 (PTHR46756:SF9) | binding(G0O:0051015);prot | organization(GO:0007015);microtubule filament(G0O:0005884);microtubule(

ein-macromolecule adaptor | cytoskeleton organization(G0O:0000226) G0:0005874)
activity(G0:0030674);micr

otubule

binding(G0:0008017)
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Appendix B(cont.)

GIMAP1 | GTPASE IMAP FAMILY endoplasmic small
MEMBER 1 reticulum(G0O:0005783);vacuole(G GTPase(PC00208)
(PTHR10903:SF74) 0:0005773);plasma
membrane(G0O:0005886)
GIMAP2 | GTPASE IMAP FAMILY endoplasmic small
MEMBER 2 (PTHR10903:SF7) reticulum(G0O:0005783);vacuole(G GTPase(PC00208)
0:0005773);plasma
membrane(G0O:0005886)
GIMAP4 | GTPASE IMAP FAMILY small
MEMBER 4 GTPase(PC00208)
(PTHR10903:SF62)
HCG27
HCG9
HERPUD | HOMOCYSTEINE- endoplasmic reticulum unfolded protein
2 RESPONSIVE response(G0:0030968)
ENDOPLASMIC
RETICULUM-RESIDENT
UBIQUITIN-LIKE DOMAIN
MEMBER 2 PROTEIN
(PTHR12943:SF5)
HIVEP3 TRANSCRIPTION FACTOR RNA polymerase Il cis- transcription by RNA polymerase nucleus(G0O:0005634)
HIVEP3 (PTHR45944:SF5) regulatory region 11(G0:0006366);regulation of
sequence-specific DNA transcription by RNA polymerase
binding(G0:0000978);DN | 11(G0O:0006357)
A-binding transcription
factor activity, RNA
polymerase I1-
specific(GO:0000981)
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Appendix B(cont.)

HLA-B HLA CLASS | T cell mediated extracellular major
HISTOCOMPATIBILITY immunity(G0:0002456);positive space(G0:0005615);leaflet of histocompatibility
ANTIGEN, B ALPHA CHAIN regulation of adaptive immune membrane complex
(PTHR16675:SF251) response(G0:0002821);positive bilayer(G0O:0097478);external side protein(PC00149)
regulation of cellular of plasma membrane(G0:0009897)
process(G0O:0048522);antigen processing
and presentation(G0:0019882);positive
regulation of lymphocyte mediated
immunity(G0:0002708);cellular
process(G0:0009987)
HLA-C HLA CLASS | peptide T cell mediated extracellular major
HISTOCOMPATIBILITY binding(G0:0042277);sign | immunity(GO:0002456);positive space(G0:0005615);leaflet of histocompatibility
ANTIGEN, C ALPHA CHAIN aling receptor regulation of adaptive immune membrane complex
(PTHR16675:SF252) binding(G0:0005102) response(G0:0002821);positive bilayer(GO:0097478);external side protein(PC00149)
regulation of cellular of plasma membrane(G0:0009897)
process(G0:0048522);antigen processing
and presentation(G0:0019882);positive
regulation of lymphocyte mediated
immunity(G0:0002708);cellular
process(G0:0009987)
HLA-DQ antigen processing and major histocompatibility complex T cell activation->MHC-antigen;;
presentation of peptide or antigen(PC00149)
polysaccharide antigen via
MHC class
11(G0:0002504);cellular
defense
response(G0O:0006968)
HLA- HLA CLASS Il major
DQAl HISTOCOMPATIBILITY histocompatibility
ANTIGEN, DQ ALPHA 1 complex
CHAIN (PTHR19944:SF59) protein(PC00149)
HLA- HLA CLASS 11 major
DQA2 HISTOCOMPATIBILITY histocompatibility
ANTIGEN, DQ ALPHA 2 complex

CHAIN (PTHR19944:SF94)

protein(PC00149)

(cont. on the next page)
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Appendix B(cont.)

HLA- antigen processing and immunoglobulin receptor
DQB1 presentation(G0:0019882) | superfamily(PC00124);major
histocompatibility complex
antigen(PC00149)
HLA-F HLA CLASS | peptide T cell mediated extracellular major
HISTOCOMPATIBILITY binding(G0:0042277);sign | immunity(GO:0002456);positive space(G0O:0005615);leaflet of histocompatibility
ANTIGEN, ALPHA CHAIN F aling receptor regulation of adaptive immune membrane complex
(PTHR16675:SF187) binding(G0:0005102) response(G0:0002821);positive bilayer(GO:0097478);external side protein(PC00149)
regulation of cellular of plasma membrane(G0:0009897)
process(G0:0048522);antigen processing
and presentation(G0:0019882);positive
regulation of lymphocyte mediated
immunity(G0:0002708);cellular
process(G0:0009987)
HLA-G HLA CLASS | peptide T cell mediated extracellular major
HISTOCOMPATIBILITY binding(G0:0042277);sign | immunity(GO:0002456);positive space(G0O:0005615);leaflet of histocompatibility
ANTIGEN, ALPHA CHAIN G aling receptor regulation of adaptive immune membrane complex
(PTHR16675:SF169) binding(G0:0005102) response(G0:0002821);positive bilayer(GO:0097478);external side protein(PC00149)
regulation of cellular of plasma membrane(G0O:0009897)
process(G0O:0048522);antigen processing
and presentation(G0:0019882);positive
regulation of lymphocyte mediated
immunity(G0O:0002708);cellular
process(G0:0009987)
HMP19 NEURONAL VESICLE clathrin cellular protein-containing complex endosome(G0O:0005768);integral
TRAFFICKING-ASSOCIATED | binding(GO:0030276) assembly(G0:0034622);endosomal component of
PROTEIN 2 (PTHR28546:SF2) transport(G0O:0016197) membrane(G0:0016021);vacuole(G
0:0005773);plasma
membrane(G0O:0005886)
HNF4G HEPATOCYTE NUCLEAR RNA polymerase Il cis- anatomical structure nuclear chromatin(G0O:0000790) C4 zinc finger

FACTOR 4-GAMMA
(PTHR24083:SF42)

regulatory region
sequence-specific DNA
binding(G0:0000978);DN
A-binding transcription
factor activity, RNA
polymerase II-
specific(GO:0000981)

development(G0:0048856);cell
differentiation(G0O:0030154);transcription
by RNA polymerase
11(G0O:0006366);regulation of
transcription by RNA polymerase
11(G0:0006357)

nuclear
receptor(PC00169)

(cont

. on the next page)




29

Appendix B(cont.)

IFNG INTERFERON GAMMA interferon
(PTHR11419:SF0) superfamily(PC001
27)
IL10 Interkulin-10 interleukin superfamily(PC00128) Interleukin signaling pathway-
>Interleukin;;
IL12A Interkulin-12 interleukin superfamily(PC00128) Interleukin signaling pathway-
>Interleukin;;
IL17A Interkulin-17 interleukin superfamily(PC00128) Interleukin signaling pathway-
>Interleukin;;
IL1A INTERLEUKIN-1 ALPHA T cell extracellular space(G0O:0005615) interleukin
(PTHR10078:SF33) differentiation(G0:0030217);inflammator superfamily(PC001
y response(G0O:0006954);cellular 28)
response to
lipopolysaccharide(G0O:0071222);cytokin
e-mediated signaling
pathway(G0:0019221);positive regulation
of T cell
differentiation(GO:0045582);positive
regulation of gene
expression(G0:0010628);T cell
proliferation(GO:0042098);regulation of
catalytic activity(GO:0050790);gene
expression(G0:0010467);oxidation-
reduction process(GO:0055114);positive
regulation of T cell
proliferation(GO:0042102);leukocyte
cell-cell adhesion(GO:0007159)
IL23R INTERLEUKIN-23 RECEPTOR | growth factor receptor cytokine-mediated signaling integral component of plasma transmembrane
(PTHR23036:SF112) binding(G0:0070851);cyto | pathway(GO:0019221) membrane(G0O:0005887);leaflet of signal
kine membrane receptor(PC00197)
binding(G0:0019955);cyto bilayer(G0:0097478);plasma
kine receptor membrane protein
activity(G0:0004896);cyto complex(G0:0098797);external side
kine receptor of plasma
binding(G0:0005126) membrane(GO:0009897);receptor
complex(G0:0043235)
IL6 INTERLEUKIN-6

(PTHR10511:SF3)

(cont. on the next page)
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Appendix B(cont.)

KCNK?9 POTASSIUM CHANNEL potassium channel potassium ion transmembrane integral component of plasma ion
SUBFAMILY K MEMBER 9 activity(G0:0005267) transport(GO:0071805);regulation of membrane(G0:0005887) channel(PC00133)
(PTHR11003:SF75) membrane potential(GO:0042391)

KLRC4 NKG2-F TYPE Il INTEGRAL
MEMBRANE PROTEIN
(PTHR22800:SF185)

KLRK1 NKG2-D TYPE Il INTEGRAL
MEMBRANE PROTEIN
(PTHR47494:SF1)

LILRA1 LEUKOCYTE immunoglobulin
IMMUNOGLOBULIN-LIKE receptor
RECEPTOR SUBFAMILY A superfamily(PC001
MEMBER 1-RELATED 24)
(PTHR11738:SF165)

LILRB1 LEUKOCYTE immunoglobulin
IMMUNOGLOBULIN-LIKE receptor
RECEPTOR SUBFAMILY A superfamily(PC001
MEMBER 1-RELATED 24)
(PTHR11738:SF165)

LOC1001

29342

LOC1001

32252

LOC1079

84355

LOC2858

30

LTN1 E3 UBIQUITIN-PROTEIN ubiquitin protein ligase regulation of cytosol(GO:0005829);protein- ubiquitin-protein
LIGASE LISTERIN activity(G0:0061630);ribo | translation(GO:0006417);proteasome- containing complex(G0:0032991) ligase(PC00234)
(PTHR12389:SF0) nucleoprotein complex mediated ubiquitin-dependent protein

binding(G0:0043021) catabolic
process(G0:0043161);translational
elongation(G0:0006414)
LYST LYSOSOMAL-TRAFFICKING | protein kinase protein localization(GO:0008104) membrane(G0:0016020);cytosol(G

REGULATOR
(PTHR13743:SF86)

binding(G0:0019901)

0:0005829)

(cont. on the next page)
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MEFV PYRIN (PTHR24103:SF606) ubiquitin protein ligase protein ubiquitination(GO:0016567) cytoplasm(G0:0005737) ubiquitin-protein

activity(G0:0061630) ligase(PC00234)

MICA MHC CLASS |
POLYPEPTIDE-RELATED
SEQUENCE A-RELATED

MN1 TRANSCRIPTIONAL
ACTIVATOR MN1
(PTHR15821:SF0)

MOG MYELIN- signaling receptor immune response(G0O:0006955);cytokine | leaflet of membrane immunoglobulin
OLIGODENDROCYTE binding(G0:0005102) production(G0:0001816);regulation of bilayer(GO:0097478);external side receptor
GLYCOPROTEIN cytokine production(G0:0001817);T cell | of plasma membrane(G0O:0009897) | superfamily(PC001
(PTHR24100:SF71) receptor signaling pathway(G0:0050852) 24)

MSX2 HOMEOBOX PROTEIN MSX- | RNA polymerase Il embryonic morphogenesis(GO:0048598) nucleus(GO:0005634) homeodomain
2 (PTHR24338:SF10) transcription regulatory transcription

region sequence-specific factor(PC00119)
DNA
binding(G0:0000977);DN
A-binding transcription
factor activity, RNA
polymerase I1-
specific(GO:0000981)
MuUC21 MUCIN-21 (PTHR39408:SF3)
NAV2 NEURON NAVIGATOR 2 nervous system

(PTHR12784:SF6)

development(G0:0007399)

(cont. on the next page)
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NOD2 NUCLEOTIDE-BINDING transcription, DNA- cytosol(G0:0005829) scaffold/adaptor
OLIGOMERIZATION templated(GO:0006351);positive protein(PC00226)
DOMAIN-CONTAINING regulation of I-kappaB kinase/NF-kappaB
PROTEIN 2 (PTHR24106:SF64) signaling(G0:0043123);response to

peptide(GO:1901652);1-kappaB
kinase/NF-kappaB
signaling(G0:0007249);defense response
to bacterium(G0:0042742);positive
regulation of NF-kappaB transcription
factor activity(G0:0051092)

OSR1 PROTEIN ODD-SKIPPED- RNA polymerase Il embryo nucleus(G0O:0005634) zinc finger
RELATED 1 (PTHR14196:SF5) | transcription regulatory development(G0O:0009790);urogenital transcription

region sequence-specific system factor(PC00244)
DNA development(GO:0001655);transcription

binding(G0:0000977);DN | by RNA polymerase

A-binding transcription 11(G0O:0006366);regulation of

factor activity, RNA transcription by RNA polymerase

polymerase I1- 11(G0O:0006357)

specific(GO:0000981)

OVCH1 OVOCHYMASE-1 serine
(PTHR24251:SF21) protease(PC00203)

PAXS PAIRED BOX PROTEIN PAX- | RNA polymerase Il cis- anatomical structure nuclear chromatin(G0O:0000790)

8 (PTHR45636:SF6) regulatory region development(G0:0048856);transcription
sequence-specific DNA by RNA polymerase
binding(G0:0000978);DN | 11(GO:0006366);regulation of
A-binding transcription transcription by RNA polymerase
factor activity, RNA 11(G0:0006357)
polymerase II-
specific(GO:0000981)

PLEKHB | PLECKSTRIN HOMOLOGY regulation of cell integral component of

1 DOMAIN-CONTAINING differentiation(G0O:0045595);cell membrane(G0:0016021)
FAMILY B MEMBER 1 differentiation(G0O:0030154)

(PTHR14309:SF7)
PMFBP1 | POLYAMINE-MODULATED

FACTOR 1-BINDING
PROTEIN 1 (PTHR18881:SF2)

99
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POUS5F1 POU DOMAIN, CLASS 5, RNA polymerase Il cis- transcription by RNA polymerase nuclear chromatin(G0O:0000790)
TRANSCRIPTION FACTOR 1 | regulatory region 11(GO:0006366);regulation of
(PTHR11636:SF86) sequence-specific DNA transcription by RNA polymerase

binding(GO:0000978);DN | 11(G0:0006357)
A-binding transcription

factor activity, RNA

polymerase II-

specific(GO:0000981)

PPP1R11 | E3 UBIQUITIN-PROTEIN phosphoprotein negative regulation of phosphatase nucleus(GO:0005634) ubiquitin-protein
LIGASE PPP1R11 phosphatase activity(G0:0010923);protein ligase(PC00234)
(PTHR20835:SF4) activity(G0O:0004721);prot | dephosphorylation(GO:0006470);negative

ein phosphatase inhibitor regulation of protein
activity(G0O:0004864);prot | dephosphorylation(GO:0035308);regulati
ein phosphatase 1 on of phosphoprotein phosphatase
binding(G0:0008157) activity(G0O:0043666)

PSMD14 | 26S PROTEASOME NON- thiol-dependent ubiquitin- | protein proteasome regulatory particle, lid translation
ATPASE REGULATORY specific protease deubiquitination(G0:0016579);proteasom | subcomplex(GO:0008541) initiation
SUBUNIT 14 activity(G0:0004843);prot | e-mediated ubiquitin-dependent protein factor(PC00224)
(PTHR10410:SF5) easome catabolic process(G0:0043161)

binding(G0:0070628);met
allopeptidase
activity(G0:0008237)

PSORS1C | Psoriasis susceptibility 1

1 candidate gene 1
protein;PSORS1C1;ortholog

PTPN22 TYROSINE-PROTEIN protein tyrosine peptidyl-tyrosine dephosphorylation Nucleus cytoplasm (GO:0005737)

PHOSPHATASE NON- phosphatase activity (G0:0035335)

RECEPTOR TYPE 22 (G0:0004725)

(PTHR45983:SF1)
RALGAP | RAL GTPASE-ACTIVATING GTPase cytoplasm(G0:0005737) GTPase-activating
A2 PROTEIN SUBUNIT ALPHA-2 | activity(GO:0003924);GT protein(PC00257)

(PTHR10063:SF2)

Pase activator
activity(GO:0005096)

(cont. on the next page)
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RIMBP2 RIMS-BINDING PROTEIN 2 neuromuscular synaptic
(PTHR14234:SF18) transmission(G0:0007274)

RNF39 RING FINGER PROTEIN 39 ubiquitin protein ligase innate immune cytoplasm(G0:0005737) ubiquitin-protein
(PTHR24103:SF646) activity(G0:0061630) response(G0:0045087);regulation of gene ligase(PC00234)

expression(G0:0010468);gene
expression(G0:0010467);protein
ubiquitination(G0:0016567)

SACM1L | PHOSPHATIDYLINOSITOL-3- | phosphatase phospholipid endoplasmic phosphatase(PC001
PHOSPHATASE SAC1 activity(G0:0016791) dephosphorylation(GO:0046839);phospha | reticulum(GO:0005783);vacuole(G 81)
PTHR45662:SF2) tidylinositol metabolic 0:0005773);plasma

process(G0:0046488) membrane(G0O:0005886)
SAMD3 STERILE ALPHA MOTIF

DOMAIN-CONTAINING
PROTEIN 3 (PTHR47302:SF1)

(cont. on the next page)
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SEMA6D | SEMAPHORIN-6D receptor ligand negative regulation of integral component of plasma membrane-bound
(PTHR11036:SF65) activity(G0:0048018) locomotion(G0:0040013);neural crest cell | membrane(GO:0005887);extracellul | signaling
development(G0:0014032);negative ar space(G0:0005615) molecule(PC00152
regulation of cellular component )
movement(G0:0051271);negative
regulation of neuron
differentiation(GO:0045665);axon
guidance(G0:0007411);cell surface
receptor signaling
pathway(G0:0007166);axon
extension(G0:0048675);regulation of
axonogenesis(G0:0050770);regulation of
cell growth(G0:0001558);negative
regulation of response to external
stimulus(G0:0032102);negative
regulation of cellular component
organization(G0:0051129);regulation of
cellular component
size(G0O:0032535);regulation of
chemotaxis(G0O:0050920);cell
migration(G0O:0016477);positive
regulation of cell migration(GO:0030335)

SGPP2 SPHINGOSINE-1- phosphatase phospholipid endoplasmic reticulum phosphatase(PC001
PHOSPHATE PHOSPHATASE | activity(G0:0016791) dephosphorylation(G0O:0046839);alcohol | membrane(GO:0005789);endoplasm | 81)

2 (PTHR14969:SF14) metabolic ic
process(G0O:0006066);sphingolipid reticulum(G0O:0005783);vacuole(G
metabolic process(GO:0006665) 0:0005773);plasma
membrane(G0O:0005886)

SLC22A2 | SOLUTE CARRIER FAMILY secondary carrier

3 22 MEMBER 23 transporter(PC0025
(PTHR24064:SF192) 8)

SLC41A2 | SOLUTE CARRIER FAMILY plasma membrane(G0O:0005886) secondary carrier
41 MEMBER 2 transporter(PC0025
(PTHR16228:SF25) 8)

SLC43A3 | SOLUTE CARRIER FAMILY amino acid
43 MEMBER 3 transporter(PC0004
(PTHR20765:SF1) 6)

89

(cont. on the next page)




69

Appendix B(cont.)

SLC44A4 | CHOLINE TRANSPORTER- organic cation choline transport(GO:0015871);anion plasma membrane(G0:0005886) secondary carrier
LIKE PROTEIN 4 transmembrane transporter | transmembrane transporter(PC0025
(PTHR12385:SF37) activity(G0:0015101);orga | transport(GO:0098656);cation 8)

nophosphate ester transmembrane
transmembrane transporter | transport(GO:0098655);0rganophosphate
activity(G0:0015605);0rga | ester transport(GO:0015748);organic
nic anion transmembrane anion transport(G0O:0015711)
transporter
activity(G0:0008514)
SLIT2 SLIT HOMOLOG 2 PROTEIN heparin
binding(G0:0008201);sign
aling receptor
binding(G0:0005102)

SMARCA | GLOBAL TRANSCRIPTION DNA ATP-dependent chromatin nucleus(GO:0005634) DNA

2 ACTIVATOR SNF2L2- binding(G0:0003677);DN | remodeling(G0O:0043044);transcription by helicase(PC00011)
RELATED A-dependent ATPase RNA polymerase
(PTHR10799:SF541) activity(GO:0008094);tran | 11(GO:0006366);positive regulation of

scription factor transcription by RNA polymerase
binding(G0:0008134) 11(G0:0045944)

SMG6 TELOMERASE-BINDING telomerase RNA nuclear-transcribed mRNA catabolic telomerase holoenzyme RNA metabolism
PROTEIN EST1A binding(G0:0070034);telo | process, nonsense-mediated complex(G0O:0005697) protein(PC00031)
(PTHR15696:SF0) meric DNA decay(G0:0000184);gene

binding(G0:0042162) expression(G0:0010467)
SORBS2 | SORBIN AND SH3 DOMAIN-

CONTAINING PROTEIN 2
(PTHR14167:SF56)

(cont. on the next page)




0.

Appendix B(cont.)

STAT4 SIGNAL TRANSDUCER AND | RNA polymerase Il cis- cell population nuclear chromatin(G0O:0000790) DNA-binding
ACTIVATOR OF regulatory region proliferation(G0:0008283);cytokine- transcription
TRANSCRIPTION 4 sequence-specific DNA mediated signaling factor(PC00218)
(PTHR11801:SF19) binding(G0:0000978);DN | pathway(G0O:0019221);transcription by

A-binding transcription RNA polymerase

factor activity, RNA 11(G0O:0006366);defense

polymerase I1- response(G0:0006952);response to

specific(GO:0000981) peptide hormone(GO:0043434);regulation
of cell population
proliferation(G0O:0042127);receptor
signaling pathway via JAK-
STAT(GO0:0007259);regulation of
transcription by RNA polymerase
11(G0:0006357)

STK39 STE20/SPS1-RELATED
PROLINE-ALANINE-RICH
PROTEIN KINASE
(PTHR48012:SF14)

STX8 SYNTAXIN-8 SNARE organelle integral component of SNARE
(PTHR19957:SF322) binding(G0:0000149);prot | localization(GO:0051640);vesicle membrane(G0:0016021);SNARE protein(PC00034)

ein-macromolecule adaptor | fusion(GO:0006906);intracellular protein | complex(G0:0031201);endomembra

activity(G0:0030674) transport(GO:0006886) ne
system(G0:0012505);vacuole(GO:0
005773);plasma
membrane(G0O:0005886)

SUMO4 SMALL UBIQUITIN- ubiquitin-like protein protein sumoylation(G0:0016925) nucleus(GO:0005634)

RELATED MODIFIER 3- ligase
RELATED (PTHR10562:SF79) | binding(G0:0044389)

SUSD1 SUSHI DOMAIN- extracellular matrix
CONTAINING PROTEIN 1 glycoprotein(PC00
(PTHR24051:SF5) 100)

TCF19 TRANSCRIPTION FACTOR 19 regulation of gene nucleus(G0O:0005634) DNA-binding
(PTHR15464:SF1) expression(G0:0010468);gene transcription

expression(G0O:0010467) factor(PC00218)

(cont. on the next page)
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TENM4 TENEURIN-4 protein homodimerization cell-cell adhesion via plasma-membrane plasma membrane
(PTHR11219:SF9) activity(G0:0042803);cell | adhesion molecules(GO:0098742);neuron | region(G0:0098590);neuron

adhesion molecule development(G0:0048666) projection(G0:0043005)
binding(G0:0050839)

TFCP2L1 | TRANSCRIPTION FACTOR RNA polymerase Il cis- transcription by RNA polymerase nucleus(GO:0005634) DNA-binding
CP2-LIKE PROTEIN 1 regulatory region 11(G0:0006366);regulation of transcription
(PTHR11037:SF18) sequence-specific DNA transcription by RNA polymerase factor(PC00218)

binding(G0:0000978);DN | 11(G0O:0006357)
A-binding transcription

activator activity, RNA

polymerase II-

specific(GO:0001228)

TLR4 TOLL-LIKE RECEPTOR 4 signaling receptor toll-like receptor signaling integral component of plasma
(PTHR24365:SF521) activity(G0:0038023);lipo | pathway(GO:0002224);inflammatory membrane(G0O:0005887)

polysaccharide response(G0O:0006954);defense response
binding(G0:0001530) to Gram-negative
bacterium(G0:0050829)

TMEM13 | TRANSMEMBRANE

2B PROTEIN 132B
(PTHR13388:SF12)

TNF TUMOR NECROSIS FACTOR | tumor necrosis factor tumor necrosis factor-mediated signaling extracellular

(PTHR11471:SF23)

receptor
binding(G0:0005164);cyto
kine activity(G0:0005125)

pathway(G0:0033209);transcription by
RNA polymerase
11(G0O:0006366);extrinsic apoptotic
signaling pathway via death domain
receptors(G0O:0008625);positive
regulation of transcription by RNA
polymerase 11(GO:0045944);positive
regulation of NF-kappaB transcription
factor activity(G0:0051092)

space(G0O:0005615);cell
surface(G0O:0009986)

(cont

. on the next page)
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TNFAIP3 | TUMOR NECROSIS FACTOR | thiol-dependent ubiquitin- | protein nucleus(G0O:0005634);cytoplasm(G | cysteine
ALPHA-INDUCED PROTEIN 3 | specific protease deubiquitination(G0:0016579);cytoskelet | 0:0005737) protease(PC00081)
(PTHR13367:SF3) activity(G0:0004843);K63 | on organization(GO:0007010);Wnt

-linked polyubiquitin signaling pathway(G0:0016055);positive

modification-dependent regulation of Wnt signaling

protein pathway(G0:0030177);cell

binding(G0:0070530) migration(G0:0016477);ubiquitin-
dependent protein catabolic
process(G0O:0006511)

TRIM31 E3 UBIQUITIN-PROTEIN ubiquitin protein ligase innate immune cytoplasm(G0O:0005737) ubiquitin-protein
LIGASE TRIM31 activity(G0:0061630) response(G0:0045087);regulation of gene ligase(PC00234)
(PTHR24103:SF87) expression(G0:0010468);gene

expression(G0O:0010467);protein
ubiquitination(G0:0016567)

TTLLY TUBULIN tubulin peptidyl-amino acid cilium(G0:0005929);intraciliary microtubule or
POLYGLUTAMYLASE TTLL7 | binding(GO:0015631);cata | modification(G0O:0018193);microtubule transport microtubule-
(PTHR12241:SF147) Iytic activity, acting on a cytoskeleton organization(GO:0000226) particle(GO:0030990);plasma binding

protein(G0O:0140096);ligas membrane region(G0:0098590) cytoskeletal
e activity(G0:0016874) protein(PC00157)
UBAC2 Ubiquitin-associated domain-

containing protein
2;UBAC2;ortholog

(cont. on the next page)
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UBASH3
B

UBIQUITIN-ASSOCIATED
AND SH3 DOMAIN-
CONTAINING PROTEIN B
(PTHR16469:SF29)

protein tyrosine
phosphatase
activity(G0:0004725)

transmembrane receptor protein tyrosine
kinase signaling
pathway(G0:0007169);regulation of bone
resorption(G0:0045124);protein
phosphorylation(GO:0006468);negative
regulation of protein kinase
activity(G0:0006469);o0steoclast
differentiation(G0:0030316);regulation of
release of sequestered calcium ion into
cytosol(G0:0051279);regulation of
hemopoiesis(GO:1903706);negative
regulation of signal
transduction(G0:0009968);regulation of
cell differentiation(GO:0045595);bone
resorption(G0:0045453);negative
regulation of multicellular organismal
process(G0:0051241);sequestering of
calcium ion(G0O:0051208);release of
sequestered calcium ion into
cytosol(GO:0051209);peptidyl-tyrosine
dephosphorylation(GO:0035335);platelet
aggregation(G0:0070527)

cytoplasm(G0:0005737)

(cont. on the next page)
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UBD UBIQUITIN D
(PTHRA47731:SF1)

proteasome
binding(G0:0070628)

transcription, DNA-
templated(GO:0006351);innate immune
response(G0:0045087);apoptotic
process(G0O:0006915);positive regulation
of apoptotic
process(G0:0043065);positive regulation
of I-kappaB kinase/NF-kappaB
signaling(G0:0043123);I-kappaB
kinase/NF-kappaB
signaling(G0:0007249);positive
regulation of NF-kappaB transcription
factor activity(G0:0051092);protein
ubiquitination(GO:0016567);response to
tumor necrosis
factor(G0O:0034612);ubiquitin-dependent
protein catabolic process(GO:0006511)

nucleus(GO:0005634)

ZNRD1 DNA-DIRECTED RNA DNA-directed 5'-3' RNA transcription by RNA polymerase RNA polymerase | DNA-directed
POLYMERASE | SUBUNIT polymerase 1(GO:0006360) complex(GO:0005736) RNA
RPA12 (PTHR11239:SF14) activity(G0:0003899) polymerase(PC000
19)




APPENDIX C. DISTRIBUTION OF BEHCET DISEASE
ASSOCIATED VARIANTS AMONG 1000
GENOMES POPULATION SAMPLES

A Abbreviations of the 1000 Genomes populations

AFR African

ACB | African Caribbeans in Barbados

ASW | Americans of African Ancestry in SW USA

ESN | Esan in Nigeria

GWD | Gambian in Western Divisions in the Gambia

LWK | Luhya in Webuye, Kenya

MSL | Mende in Sierra Leone

YRI | Yoruba in Ibadan, Nigeria

AMR | Ad Mixed American

CLM | Colombians from Medellin, Colombia

MXL | Mexican Ancestry from Los Angeles USA

PEL Peruvians from Lima, Peru

PUR | Puerto Ricans from Puerto Rico

EAS East Asian

CDX | Chinese Dai in Xishuangbanna, China

CHB | Han Chinese in Bejing, China

CHS | Southern Han Chinese

JPT | Japanese in Tokyo, Japan

KHV | Kinh in Ho Chi Minh City, Vietham

EUR | European

CEU | Utah Residents (CEPH) with Northern and Western European Ancestry

FIN Finnish in Finland

GBR | British in England and Scotland

IBS Iberian Population in Spain

TSI Toscani in ltalia

SAS South Asian

BEB | Bengali from Bangladesh

GIH | Gujarati Indian from Houston, Texas

ITU | Indian Telugu from the UK

PJL | Punjabi from Lahore, Pakistan

STU | Sri Lankan Tamil from the UK
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1000 Genomes African population samples

Gene Variant/SNP Behcet ALL AFR ACB ASW ESN GWD LWK MSL YRI
IL-10 rs1518111 ﬁllele 0.427 0.434 0.385 0.377 0.449 0.473 0.394 0.471 0.463
IL-10 rs1800871 T 0.435 0.436 0.391 0.377 0.449 0.473 0.389 0.476 0.468
IL-10 rs1800872 A 0.435 0.436 0.391 0.377 0.449 0.473 0.394 0.476 0.468
IL-10 rs1554286 C 0.592 0.569 0.625 0.623 0.556 0.527 0.606 0.529 0.542
IL23R,IL12RB2 rs1495965 G 0.466 0.422 0.422 0.484 0.409 0.363 0.419 0.471 0.426
IL23R,IL12RB2 rs924080 T 0.604 0.495 0.484 0.541 0.530 0.403 0.515 0.547 0.481
IL23R,IL12RB2 rs12119179 A 0.644 0.801 0.797 0.746 0.788 0.876 0.778 0.806 0.787
IL23R,IL12RB2 rs11209033 C 0.644 0.797 0.792 0.746 0.783 0.876 0.773 0.806 0.778
IL23R,IL12RB2 rs12141431 C 0.294 0.023 0.036 0.131 0.005 0.013 0.010 0.005
TNFAIP3 rs9494885 T 0.794 0.477 0.536 0.639 0.505 0.363 0.551 0.447 0.384
TNFAIP3 rs10499194 C 0.809 0.870 0.833 0.811 0.838 0.876 0.929 0.841 0.926
TNFAIP3 rs610604 A 0.613 0.318 0.354 0.369 0.384 0.292 0.278 0.247 0.315
TNFAIP3 rs7753873 C 0.191 0.463 0.458 0.295 0.449 0.522 0.409 0.441 0.579
STAT4 rs7574070 A 0.494 0.734 0.688 0.623 0.828 0.704 0.753 0.759 0.750
STAT4 rs897200 A 0.499 0.734 0.688 0.615 0.828 0.704 0.753 0.765 0.750
STAT4 rs7572482 A 0.484 0.697 0.635 0.607 0.763 0.699 0.702 0.735 0.704
CCR1 rs17282391 G 0.093 0.003 0.010 0.016

CCR1 rs10510749 T 0.122 0.111 0.052 0.082 0.056 0.173 0.141 0.141 0.116
CCR1 rs13084057 G 0.122 0.111 0.052 0.082 0.056 0.173 0.141 0.141 0.116
CCR1 rs7631551 A 0.180 0.307 0.198 0.262 0.232 0.336 0.449 0.365 0.292
CCR1 rs7616215 T 0.652 0.523 0.609 0.574 0.566 0.513 0.369 0.512 0.537
CCR3 rs7649764 Cc 0.634 0.722 0.609 0.656 0.722 0.792 0.662 0.776 0.801
CCR3 rs9990343 G 0.409 0.523 0.432 0.402 0.470 0.673 0.424 0.606 0.593
CCR3 rs6803980 A 0.418 0.559 0.458 0.467 0.500 0.704 0.465 0.624 0.639

(cont. on the next page)




Appendix C (cont.)

CCR3 rs13075270 Cc 0.156 0.220 0.255 0.230 0.217 0.168 0.227 0.235 0.222
CCR3 rs13092160 C 0.125 0.124 0.130 0.164 0.076 0.097 0.146 0.141 0.134
CCR3 rs2373156 T 0.195 0.374 0.344 0.311 0.359 0.381 0.399 0.441 0.370
CCR3 rs7651539 T 0.195 0.374 0.344 0.311 0.359 0.381 0.399 0.441 0.370
CCR3 rs1542755 A 0.084 0.003 0.010 0.016

CCR3 rs13067058 A 0.079 0.003 0.010 0.016 0 0 0 0 0
CCR3 rs13092160 Cc 0.125 0.124 0.130 0.164 0.076 0.097 0.146 0.141 0.134
KLRC4 rs2617170 C 0.557 0.433 0.474 0.516 0.434 0.341 0.455 0.365 0.477
MEFV rs61752717 G 0.0002 0 0 0 0 0
ERAP1 rs17482078 T 0.101 0.054 0.073 0.074 0.035 0.031 0.040 0.071 0.065
FUT2 rs681343 T 0.322 0.491 0.516 0.508 0.566 0.469 0.439 0.388 0.542
IL12A rs17810546 A 0.960 0.998 0.995 0.992 1.000 1.000 1.000 1.000 1.000
IL23R rs11209026 A 0.023 0.003 0.016 0 0 | 0.005 0 | 0.005
IL23R rs76418789 A 0.0112 0.0008 0.0082 0 0 0 0 0
IL23R rs17375018 G 0.694 0.794 0.812 0.795 0.854 0.752 0.692 0.818 0.843
IL23R rs11209032 A 0.354 0.198 0.198 0.246 0.222 0.124 0.212 0.194 0.218
IL23R rs1343151 T 0.338 0.728 0.703 0.598 0.788 0.730 0.712 0.771 0.750
TLR4 rs4986790 G 0.060 0.071 0.042 0.057 0.051 0.128 0.096 0.076 0.037
TLR4 rs4986791 T 0.041 0.005 0.010 0.018 0 | 0.006 0
NOD2 rs2066844 T 0.014 0.002 0.005 0.016 0 0 0 0 0
NOD2 rs2066845 C 0.005 0 0
NOD2 rs2066847 ins-C 0.006 0.004 0.005 0.033 0 0
IL1 rs1800587 C 0.721 0.596 0.568 0.664 0.641 0.531 0.606 0.641 0.565
IL1 rs1143634 T 0.133 0.123 0.130 0.123 0.126 0.168 0.111 0.088 0.102
IL1 rs16944 G 0.491 0.427 0.464 0.443 0.434 0.478 0.359 0.400 0.412
TNFa rs1799964 Cc 0.219 0.149 0.130 0.156 0.076 0.164 0.207 0.188 0.130
TNFa rs361525 A 0.061 0.038 0.016 0.041 0.010 0.084 0.061 0.047 0.005
TNFa rs1799724 T 0.099 0.024 0.031 0.049 0.025 0.022 0.010 0.024 0.019

Ll

(cont. on the next page)
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IL12 rs3212227 A 0.641 0.648 0.682 0.713 0.616 0.659 0.591 0.647 0.648
IL18 rs1946518 C 0.592 0.650 0.661 0.672 0.662 0.606 0.657 0.635 0.667
IL17F-A126G rs2397084 T 0.967 0.997 0.995 0.992 1.000 1.000 | 0.990 1.000 1.000
LOC100129342 rs11206377 G 0.540 0.274 0.271 0.320 0.308 0.319 0.212 0.271 0.231
CCDC180 rs2061634 G 0.278 0.410 0.411 0.402 0.434 0.420 0.394 0.371 0.426
CPVL rs317711 C 0.173 0.203 0.177 0.246 0.212 0.146 0.222 0.247 0.199
UBASH3B rs4936742 T 0.389 0.163 0.203 0.230 0.136 0.124 0.182 0.159 0.144
UBAC2 rs9513584 G 0.532 0.728 0.667 0.656 0.763 0.770 0.697 0.771 0.741
UBAC2 rs9517644 T 0.526 0.705 0.641 0.631 0.758 0.743 0.677 0.753 0.704
UBAC2 rs11069357 A 0.526 0.707 0.641 0.639 0.758 0.748 0.677 0.753 0.704
UBAC2 rs984477 G 0.546 0.712 0.641 0.648 0.753 0.757 0.682 0.759 0.718
UBAC2 rs9554573 A 0.559 0.809 0.745 0.746 0.874 0.810 0.773 0.788 0.894
UBAC2 rs6491493 G 0.533 0.726 0.656 0.656 0.768 0.770 0.697 0.771 0.736
UBAC2 rs9517668 T 0.266 0.404 0.385 0.369 0.545 0.319 0.369 0.424 0.417
UBAC2 rs7999348 G 0.555 0.741 0.672 0.680 0.823 0.717 0.747 0.735 0.782
UBAC2 rs9554581 T 0.192 0.135 0.099 0.139 0.167 0.159 0.111 0.171 0.102
UBAC2 rs17575643 T 0.096 0.048 0.031 0.082 0.056 0.044 0.040 0.059 0.042
UBAC2 rs727263 A 0.188 0.121 0.099 0.115 0.136 0.146 0.131 0.147 0.074
UBAC2 rs7332161 A 0.189 0.121 0.104 0.115 0.131 0.146 0.131 0.147 0.074
UBAC2 rs912130 C 0.527 0.705 0.635 0.631 0.717 0.765 0.712 0.729 0.708
UBAC2 rs2892976 G 0.344 0.467 0.490 0.443 0.490 0.376 0.556 0.465 0.454
UBAC2 rs3825427 T 0.194 0.135 0.104 0.139 0.167 0.159 0.121 0.159 0.102
UBAC2 rs9517701 G 0.190 0.121 0.104 0.115 0.131 0.146 0.131 0.147 0.074
GIMAP4 rs1916012 T 0.506 0.452 0.521 0.410 0.480 0.434 0.530 0.388 0.389
GIMAP4 rs1522596 T 0.530 0.541 0.536 0.459 0.631 0.588 0.581 0.488 0.463
GIMAP4 rs1608157 C 0.505 0.452 0.516 0.410 0.480 0.434 0.530 0.388 0.389
GIMAP2 rs10266069 A 0.412 0.327 0.396 0.352 0.313 0.270 0.359 0.347 0.278
GIMAP2 rs10256482 T 0.501 0.455 0.484 0.418 0.480 0.447 0.470 0.471 0.407

(cont. on the next page)
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GIMAP1 rs2286900 T 0.123 0.118 0.115 0.066 0.146 0.150 0.126 0.076 0.116
CPLX1 rs11248047 A 0.440 0.424 0.438 0.434 0.485 0.394 0.343 0.359 0.505
DEPDC1 rs6692084 A 0.293 0.495 0.432 0.500 0.515 0.544 0.480 0.535 0.463
DEPDC1 rs12134670 C 0.068 0.012 0.026 0.008 0.005 0.009 0.015 0.012 0.009
DTL rs1472224 G 0.452 0.592 0.552 0.557 0.662 0.606 0.551 0.553 0.634
DNMT3A rs1465825 C 0.364 0.405 0.411 0.385 0.308 0.478 0.318 0.500 0.426
TFCP2L1 rs17006292 A 0.048 0.118 0.156 0.090 0.101 0.093 0.172 0.106 0.102
PSMD14 rs6744214 T 0.374 0.368 0.302 0.393 0.414 0.332 0.379 0.412 0.366
PSMD14 rs6733456 C 0.428 0.582 0.542 0.557 0.576 0.593 0.510 0.676 0.616
STK39 rs2390639 A 0.639 0.632 0.661 0.598 0.657 0.522 0.712 0.671 0.616
STK39 rs3769393 G 0.697 0.720 0.734 0.689 0.758 0.664 0.803 0.682 0.704
SGPP2 rs17562982 T 0.368 0.288 0.260 0.320 0.298 0.270 0.359 0.282 0.245
ASB18 rs7561555 C 0.437 0.822 0.781 0.639 0.828 0.863 0.833 0.859 0.875
SLIT2 rs13435197 A 0.311 0.389 0.417 0.385 0.389 0.442 0.369 0.365 0.347
SORBS2 rs4493590 G 0.174 0.038 0.031 0.057 0.030 0.062 0.025 0.041 0.023
MSX2 rs10516130 A 0.268 0.486 0.438 0.467 0.495 0.496 0.510 0.535 0.463
C60rf85(LOC100507336) rs12194547 C 0.087 0.115 0.115 0.082 0.146 0.106 0.066 0.141 0.139
ABCB5 rs2190411 Cc 0.235 0.260 0.250 0.303 0.278 0.248 0.116 0.329 0.319
SUSD1 rs2782932 T 0.140 0.009 0.036 0.033 0.005
LINCO01499(API5) rs420798 Cc 0.795 0.913 0.906 0.926 0.929 0.907 0.874 0.912 0.940
API5 rs16937370 G 0.039

SLC43A3 rs549630 G 0.364 0.579 0.573 0.516 0.611 0.500 0.667 0.624 0.560
RIMBP2 rs2895135 A 0.174 0.039 0.052 0.115 0.010 0.058 0.015 0.018 0.028
GALNTL1 rs12589991 A 0.109 0.089 0.109 0.115 0.056 0.049 0.121 0.065 0.120
SMG6 rs749240 T 0.426 0.691 0.641 0.607 0.697 0.699 0.667 0.729 0.764
LILRB1 rs798887 A 0.695 0.825 0.891 0.803 0.788 0.823 0.798 0.835 0.833
LILRAL rs103294 C 0.782 0.926 0.938 0.885 0.975 0.867 0.934 0.918 0.954
RALGAPA2 rs6082210 A 0.100 0.165 0.125 0.156 0.182 0.181 0.177 0.106 0.208

(cont. on the next page)
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CDH26 rs817277 A 0.447 0.692 0.661 0.623 0.722 0.743 0.707 0.753 0.616
CDH26 rs817283 A 0.441 0.669 0.620 0.590 0.687 0.726 0.707 0.729 0.597
UBD rs6933331 A 0.079 0.123 0.099 0.082 0.121 0.150 0.141 0.129 0.120
UBD rs3025657 G 0.079 0.123 0.099 0.074 0.116 0.146 0.152 0.147 0.111
GABBR1 rs29273 G 0.863 0.864 0.870 0.844 0.859 0.854 0.894 0.871 0.852
MOG rs3129045 T 0.386 0.580 0.630 0.525 0.525 0.558 0.556 0.606 0.644
HLA-F rs3116788 G 0.310 0.312 0.292 0.270 0.338 0.323 0.359 0.329 0.259
HLA-F rs1610584 T 0.310 0.312 0.292 0.270 0.338 0.323 0.359 0.329 0.259
HLA-F rs1610585 C 0.310 0.312 0.292 0.270 0.338 0.323 0.359 0.329 0.259
HLA-F rs1610593 T 0.311 0.312 0.292 0.270 0.338 0.323 0.359 0.329 0.264
HLA-F rs1611356 G 0.689 0.688 0.708 0.730 0.662 0.677 0.641 0.671 0.736
HLA-F rs1611381 T 0.311 0.312 0.292 0.270 0.338 0.323 0.359 0.329 0.264
HLA-F rs7741807 G 0.939 0.934 0.958 0.934 0.955 0.867 0.960 0.947 0.931
HLA-F rs1611388 C 0.310 0.312 0.292 0.270 0.338 0.323 0.354 0.329 0.264
HLA-F rs1627465 C 0.311 0.312 0.292 0.270 0.338 0.323 0.359 0.329 0.264
LOC285830 ( HLA-F rs9258205 C 0.217 0.223 0.229 0.164 0.268 0.204 0.247 0.212 0.218
antisense RNA1)

LOC285830 ( HLA-F rs2523386 A 0.088 0.044 0.026 0.082 0.035 0.080 0.051 0.012 0.028
antisense RNAL)

LOC285830 ( HLA-F rs2844845 A 0.094 0.063 0.052 0.082 0.056 0.097 0.106 0.012 0.032
antisense RNA1L)

LOC285830 ( HLA-F rs1633041 T 0.232 0.251 0.240 0.320 0.227 0.265 0.278 0.194 0.250
antisense RNA1)

LOC285830 ( HLA-F rs1737031 A 0.329 0.486 0.505 0.500 0.480 0.518 0.404 0.412 0.565
antisense RNA1L)

LOC285830 ( HLA-F rs885940 A 0.232 0.250 0.240 0.320 0.222 0.265 0.278 0.194 0.250
antisense RNA1L)

LOC285830 ( HLA-F rs1610637 C 0.232 0.250 0.240 0.320 0.222 0.265 0.278 0.194 0.250
antisense RNA1)

LOC285830 ( HLA-F rs1615251 T 0.616 0.402 0.370 0.393 0.439 0.327 0.510 0.429 0.356
antisense RNA1L)

HLA-G rs1633002 A 0.771 0.757 0.781 0.689 0.778 0.735 0.742 0.806 0.755

(cont. on the next page)
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HLA-G rs1632973 A 0.232 0.250 0.240 0.320 0.222 0.261 0.278 0.194 0.250
HLA-G rs1736963 T 0.232 0.250 0.240 0.320 0.222 0.265 0.278 0.194 0.250
HLA-G rs2523408 G 0.001

HLA-G rs1611172 G 0.232 0.250 0.240 0.320 0.222 0.265 0.278 0.194 0.250
HLA-G rs753544 T 0.232 0.250 0.240 0.320 0.222 0.265 0.278 0.194 0.250
HLA-G rs1077433 A 0.232 0.250 0.240 0.320 0.222 0.265 0.278 0.194 0.250
HLA-G rs1736951 A 0.302 0.374 0.375 0.418 0.318 0.438 0.389 0.353 0.333
HLA-G rs407238 C 0.260 0.241 0.260 0.213 0.222 0.212 0.278 0.206 0.278
HCG9 rs9260954 G 0.041 0.050 0.052 0.041 0.051 0.080 0.061 0.006 0.046
HCG9 rs6911737 A 0.192 0.300 0.286 0.270 0.253 0.345 0.288 0.324 0.315
HCG9 rs6926792 A 0.191 0.299 0.286 0.270 0.253 0.345 0.278 0.324 0.319
HCG9 rs6931776 G 0.191 0.299 0.286 0.270 0.253 0.345 0.278 0.324 0.319
ZNRD1 rs9261189 T 0.192 0.300 0.286 0.270 0.253 0.350 0.278 0.324 0.319
ZNRD1 rs3869068 A 0.191 0.299 0.286 0.270 0.253 0.345 0.278 0.324 0.319
ZNRD1 rs9261265 C 0.041 0.048 0.052 0.041 0.051 0.071 0.061 0.006 0.046
PPP1R11 rs2074482 T 0.191 0.299 0.286 0.270 0.253 0.345 0.278 0.324 0.319
RNF39 rs9261317 A 0.958 0.950 0.948 0.959 0.949 0.920 0.939 0.994 0.954
TRIM31 rs9261376 G 0.317 0.507 0.490 0.434 0.465 0.580 0.449 0.600 0.505
TRIM31 rs9261389 G 0.315 0.503 0.490 0.434 0.460 0.580 0.449 0.600 0.486
TRIM31 rs6923832 A 0.041 0.050 0.052 0.041 0.051 0.080 0.061 0.006 0.046
MUC21 rs2530710 A 0.139 0.021 0.026 0.057 0.010 0.009 0.030 0.035

MUC21 rs2517446 Cc 0.154 0.154 0.172 0.156 0.116 0.146 0.111 0.229 0.157
MUC21 rs2517411 G 0.155 0.154 0.172 0.156 0.116 0.146 0.111 0.229 0.157
MUC21 rs2844673 A 0.173 0.154 0.172 0.156 0.116 0.146 0.111 0.229 0.157
MUC21 rs2252925 G 0.155 0.154 0.172 0.156 0.116 0.146 0.111 0.229 0.157
MuUC21 rs2252926 G 0.155 0.154 0.172 0.156 0.116 0.146 0.111 0.229 0.157
MUC21 rs1634717 T 0.305 0.273 0.286 0.246 0.253 0.279 0.268 0.324 0.255
MuUC21 rs2523915 T 0.845 0.846 0.828 0.844 0.884 0.854 0.889 0.771 0.843

(cont. on the next page)
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MUC21 rs1632854 T 0.695 0.727 0.714 0.754 0.747 0.721 0.732 0.676 0.745
C6orf15 rs1265048 A 0.606 0.705 0.661 0.689 0.732 0.642 0.793 0.735 0.690
PSORS1C1 rs4959053 A 0.093 0.012 0.031 0.041 0.005 0.012 0.009
CCHCR1 rs2240063 A 0.427 0.438 0.469 0.475 0.500 0.420 0.455 0.347 0.407
CCHCR1 rs2073716 Cc 0.895 0.849 0.854 0.852 0.884 0.854 0.879 0.794 0.819
TCF19 rs2073723 T 0.231 0.131 0.120 0.189 0.106 0.155 0.101 0.129 0.134
POUSF1 rs9501063 G 0.891 0.811 0.844 0.811 0.813 0.810 0.838 0.771 0.787
POUSF1 rs9263804 C 0.237 0.130 0.120 0.189 0.101 0.155 0.101 0.129 0.134
POUSF1 rs3130501 A 0.231 0.130 0.120 0.189 0.101 0.155 0.101 0.129 0.134
POUSF1 rs3132524 A 0.237 0.130 0.120 0.189 0.101 0.155 0.101 0.129 0.134
HCG27 rs3130944 C 0.779 0.862 0.901 0.811 0.879 0.836 0.778 0.912 0.907
HLA-C rs3905495 C 0.555 0.508 0.432 0.615 0.500 0.544 0.586 0.441 0.468
DHFRP2 rs7761068 T 0.358 0.402 0.401 0.451 0.348 0.491 0.399 0.412 0.329
HLA-B rs9266406 A 0.296 0.238 0.255 0.148 0.182 0.248 0.207 0.259 0.329
HLA-B rs9266409 C 0.297 0.240 0.266 0.148 0.182 0.248 0.207 0.259 0.329
HLA-B rs6910516 Cc 0.297 0.240 0.266 0.148 0.182 0.248 0.207 0.259 0.329
MICA rs2523467 A 0.436 0.554 0.536 0.566 0.667 0.447 0.606 0.565 0.514
MICA rs3094584 T 0.204 0.253 0.276 0.230 0.177 0.283 0.162 0.265 0.361
BAG6(BAT3) rs2077102 T 0.127 0.076 0.057 0.131 0.040 0.159 0.045 0.076 0.032
Céorfa7 rs2242655 Cc 0.873 0.924 0.943 0.869 0.960 0.841 0.955 0.924 0.968
SLC44A4 rs11965547 A 0.127 0.077 0.052 0.123 0.040 0.133 0.040 0.082 0.079
C6orf10 rs544358 Cc 0.327 0.135 0.146 0.164 0.081 0.235 0.111 0.135 0.079
C6orf10 rs574710 G 0.337 0.135 0.146 0.164 0.081 0.235 0.111 0.135 0.079
C6orf10 rs539703 Cc 0.327 0.135 0.146 0.164 0.081 0.235 0.111 0.135 0.079
C6orf10 rs926591 T 0.326 0.135 0.151 0.164 0.086 0.235 0.101 0.135 0.079
C6orf10 rs4959093 Cc 0.327 0.135 0.151 0.164 0.086 0.235 0.101 0.135 0.079
BTNL2 rs2076530 G 0.387 0.328 0.312 0.311 0.182 0.522 0.192 0.459 0.301
HLA-DQA1 rs9272346 G 0.475 0.533 0.630 0.598 0.530 0.394 0.682 0.329 0.579
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HLA-DQB1 rs6457617 Cc 0.465 0.459 0.568 0.459 0.586 0.274 0.449 0.329 0.551
COL12A1 rs4640857 G 0.318 0.056 0.099 0.156 0.035 0.018 0.061 0.012 0.051
C10orfll rs1323076 G 0.365 0.348 0.417 0.393 0.318 0.319 0.409 0.288 0.310
C10orf11l rs17434565 G 0.167 0.023 0.057 0.057 0.015 0.004 0.025 0.012 0.005
PAX8 rs11123169 Cc 0.322 0.378 0.422 0.328 0.303 0.367 0.414 0.459 0.352
PAX8 rs10864912 T 0.384 0.433 0.484 0.434 0.485 0.358 0.409 0.365 0.495
HIVEP3 rs4660590 A 0.536 0.716 0.677 0.672 0.717 0.765 0.692 0.729 0.731
CEP135 rs2593082 T 0.542 0.686 0.693 0.623 0.687 0.655 0.687 0.718 0.722
CEP135 rs2611826 G 0.460 0.357 0.354 0.410 0.348 0.394 0.374 0.329 0.306
HMP19 rs1909704 A 0.538 0.509 0.526 0.557 0.475 0.473 0.535 0.512 0.509
TTLL7 rs11163772 A 0.220 0.354 0.349 0.328 0.359 0.288 0.379 0.400 0.380
TENM4(0ODZ4) rs2156215 T 0.233 0.248 0.240 0.238 0.308 0.195 0.258 0.235 0.264
KLRK1 rs2617151 A 0.176 0.231 0.229 0.221 0.192 0.336 0.172 0.294 0.167
KLRK1 rs2733852 G 0.315 0.540 0.531 0.475 0.500 0.628 0.601 0.588 0.435
OSR1 rs4666492 G 0.312 0.248 0.281 0.303 0.182 0.279 0.268 0.212 0.227
CTNNA2 rs4852547 G 0.384 0.492 0.531 0.385 0.500 0.460 0.475 0.465 0.579
MN1 rs134006 C 0.213 0.315 0.255 0.254 0.409 0.292 0.313 0.365 0.301
LTN1(RNF160) rs2832137 T 0.340 0.111 0.135 0.164 0.076 0.102 0.136 0.100 0.088
HERPUD2 rs11763983 T 0.294 0.086 0.146 0.131 0.045 0.084 0.096 0.065 0.056
GALNT10 rs574750 A 0.313 0.460 0.396 0.451 0.540 0.456 0.470 0.476 0.431
SAMD3(TMEM200A) rs9483115 T 0.544 0.878 0.849 0.738 0.889 0.881 0.924 0.912 0.903
SAMD3(TMEM200A) rs4141940 A 0.518 0.790 0.781 0.680 0.788 0.783 0.818 0.829 0.815
SAMD3(TMEM200A) rs899276 A 0.514 0.772 0.776 0.672 0.753 0.779 0.808 0.829 0.759
SAMD3(TMEM200A) rs7758496 G 0.557 0.937 0.880 0.795 0.955 0.978 0.960 0.976 0.958
SAMD3(TMEM200A) rs724324 G 0.544 0.877 0.854 0.738 0.909 0.903 0.879 0.906 0.894
SAMD3 rs4897380 Cc 0.567 0.937 0.865 0.803 0.960 0.978 0.965 0.971 0.963
SEMA6D rs470151 T 0.197 0.257 0.224 0.295 0.303 0.235 0.247 0.247 0.264
PMFBP1 rs11862324 T 0.381 0.542 0.458 0.492 0.561 0.504 0.662 0.500 0.588
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NAV2 rs2707110 Cc 0.433 0.571 0.615 0.557 0.571 0.588 0.571 0.576 0.519
NAV2 rs873764 G 0.518 0.615 0.651 0.648 0.606 0.615 0.591 0.582 0.620
TMEM132B rs4435061 A 0.444 0.689 0.688 0.541 0.727 0.735 0.672 0.682 0.713
TMEM132B rs10846917 T 0.472 0.269 0.286 0.336 0.202 0.239 0.268 0.306 0.282
TMEM132B rs10846924 T 0.330 0.355 0.396 0.328 0.364 0.358 0.338 0.335 0.352
STX8 rs1549332 A 0.135 0.216 0.229 0.172 0.207 0.204 0.308 0.206 0.171
OVCH1 rs1436321 A 0.489 0.747 0.677 0.648 0.813 0.810 0.763 0.782 0.699
SLC41A2 rs2731031 A 0.373 0.238 0.203 0.287 0.192 0.257 0.273 0.253 0.218
HNF4G rs2980221 A 0.479 0.483 0.469 0.410 0.520 0.558 0.495 0.441 0.449
SMARCA2 rs7033529 A 0.570 0.152 0.193 0.262 0.126 0.133 0.141 0.141 0.116
EBF2 rs4570167 C 0.493 0.825 0.828 0.656 0.838 0.876 0.864 0.794 0.838
EBF2 14242425 T 0.495 0.832 0.839 0.656 0.864 0.885 0.864 0.794 0.843
GAS2 rs10833804 G 0.603 0.598 0.615 0.631 0.601 0.650 0.449 0.612 0.634
LYST/NID1 rs7354999 G 0.738 0.762 0.760 0.803 0.798 0.721 0.823 0.682 0.755
LOC100132252 rs9469615 C 0.097 0.129 0.083 0.115 0.136 0.195 0.146 0.129 0.083
LOC107984355 rs872837 A 0.293 0.275 0.297 0.246 0.308 0.221 0.263 0.288 0.301
SACM1L rs1969624 C 0.403 0.421 0.411 0.426 0.414 0.540 0.303 0.447 0.394
PLEKHB1 rs591804 G 0.383 0.489 0.438 0.492 0.535 0.429 0.525 0.524 0.495
ATP8AL rs2100766 T 0.145 0.294 0.302 0.230 0.354 0.243 0.278 0.294 0.338
KCNK9 rs1961261 A 0.209 0.129 0.078 0.164 0.126 0.119 0.121 0.200 0.116
SUMO4 rs237024 C 0.702 0.970 0.948 0.926 0.990 0.973 0.975 0.982 0.981




C. 1000 Genomes Ad-mixed American and East Asian populations population samples

Gene Variant/SNP Behcet AMR CLM MXL PEL PUR | EAS CDX CHB CHS JPT KHV
IL-10 rs1518111 ﬁllele 0.329 0.287 0.422 0.371 | 0.274 0.676 0.651 0.743 0.686 0.644 | 0.652
IL-10 rs1800871 T 0.333 0.298 0.422 0.371 | 0.279 0.676 0.651 0.743 0.686 0.639 | 0.657
IL-10 rs1800872 A 0.333 0.298 0.422 0.371 | 0.279 0.676 0.651 0.743 0.686 0.639 | 0.657
IL-10 rs1554286 C 0.693 0.729 0.594 0.647 | 0.760 0.339 0.360 0.267 0.338 0.365 | 0.369
IL23R,IL12RB2 rs1495965 G 0.354 | 0.378 0.289 0.371 | 0.361 0.517 0.565 0.510 0.529 0.433 | 0.556
IL23R,IL12RB2 rs924080 T 0.581 0.521 0.523 0.765 | 0.519 0.759 0.769 0.791 0.800 0.707 | 0.727
IL23R,IL12RB2 rs12119179 A 0.769 0.718 0.773 0.806 | 0.784 0.494 0.430 0.505 0.495 0.587 | 0.444
IL23R,IL12RB2 rs11209033 Cc 0.769 0.718 0.773 0.806 | 0.784 0.499 0.435 0.515 0.500 0.591 | 0.444
IL23R,IL12RB2 rs12141431 C 0.215 0.277 0.195 0.176 | 0.202 0.506 0.575 0.490 0.505 0.413 | 0.556
TNFAIP3 rs9494885 T 0.863 0.846 0.914 0.900 | 0.817 0.938 0.973 0.922 0.952 0.875 | 0.975
TNFAIP3 rs10499194 C 0.722 0.750 0.688 0.806 | 0.649 0.967 0.973 0.981 0.976 0.933 | 0.975
TNFAIP3 rs610604 A 0.605 0.580 0.617 0.629 | 0.601 0.900 0.935 0.883 0.890 0.947 | 0.843
TNFAIP3 rs7753873 Cc 0.131 0.144 0.086 0.100 | 0.173 0.066 0.032 0.078 0.057 0.135 | 0.025
STAT4 rs7574070 A 0.341 0.319 0.336 0.300 | 0.399 0.612 0.737 0.612 0.605 0.500 | 0.621
STAT4 rs897200 A 0.344 | 0.330 0.328 0.300 | 0.404 0.614 0.737 0.617 0.605 0.500 | 0.626
STAT4 rs7572482 A 0.334 | 0.319 0.320 0.282 | 0.399 0.614 0.737 0.617 0.605 0.500 | 0.626
CCR1 rs17282391 G 0.049 0.064 0.031 0.053 | 0.043 0.044 0.027 0.068 0.043 0.048 | 0.030
CCR1 rs10510749 T 0.059 0.069 0.039 0.065 | 0.058 0.043 0.027 0.068 0.043 0.043 | 0.030
CCR1 rs13084057 G 0.059 0.069 0.039 0.065 | 0.058 0.043 0.027 0.068 0.043 0.043 | 0.030
CCR1 rs7631551 A 0.095 0.085 0.055 0.076 | 0.144 0.043 0.027 0.068 0.043 0.043 | 0.030
CCR1 rs7616215 T 0.736 0.718 0.789 0.818 | 0.654 0.873 0.914 0.850 0.876 0.822 | 0.909
CCR3 rs7649764 C 0.666 0.676 0.711 0.571 | 0.707 0.403 0.317 0.369 0.424 0.486 | 0.409
CCR3 rs9990343 G 0.378 0.372 0.391 0.318 | 0.423 0.122 0.075 0.141 0.110 0.202 | 0.076
CCR3 rs6803980 A 0.382 0.378 0.398 0.318 | 0.428 0.122 0.075 0.141 0.110 0.202 | 0.076
CCR3 rs13075270 Cc 0.091 0.101 0.062 0.059 | 0.125 0.038 0.016 0.083 0.033 0.029 | 0.025

g8
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CCR3 rs13092160 C 0.058 0.074 0.031 0.059 | 0.058 0.038 0.016 0.083 0.033 0.029 | 0.025
CCR3 rs2373156 T 0.121 0.133 0.086 0.059 | 0.183 0.038 0.016 0.083 0.033 0.029 | 0.025
CCR3 rs7651539 T 0.121 0.133 0.086 0.059 | 0.183 0.038 0.016 0.083 0.033 0.029 | 0.025
CCR3 rs1542755 A 0.048 0.064 0.039 0.041 | 0.043 0.038 0.016 0.083 0.033 0.029 | 0.025
CCR3 rs13067058 A 0.046 0.059 0.039 0.041 | 0.043 0.036 0.011 0.083 0.033 0.029 | 0.020
CCR3 rs13092160 C 0.058 0.074 0.031 0.059 | 0.058 0.038 0.016 0.083 0.033 0.029 | 0.025
KLRC4 rs2617170 C 0.667 0.707 0.727 0.682 | 0.582 0.550 0.500 0.549 0.610 0.601 | 0.480
MEFV rs61752717 G 0.001 0.006 0 0 0 0 0 0
ERAP1 rs17482078 T 0.124 | 0.170 0.070 0.053 | 0.173 0.058 0.054 0.063 0.057 0.072 | 0.040
FUT2 rs681343 T 0.343 0.388 0.320 0.124 | 0.495 0.004 0 | 0.015 0 0 | 0.005
IL12A rs17810546 A 0.899 0.899 0.875 0.929 | 0.889 1.000 1.000 1.000 1.000 | 1.000 1.000
IL23R rs11209026 A 0.052 0.053 0.062 0.012 | 0.077 0 0 0 0 0 0
IL23R rs76418789 A 0.0526 | 0.0376 | 0.0631 | 0.0429 | 0.10 0.0152
IL23R rs17375018 G 0.504 | 0.569 0.516 0.265 | 0.635 0.680 0.715 0.689 0.695 0.644 | 0.657
IL23R rs11209032 A 0.229 0.282 0.227 0.188 | 0.216 0.497 0.570 0.471 0.495 0.409 | 0.551
IL23R rs1343151 T 0.277 0.324 0.234 0.082 | 0.418 0.053 0.038 0.024 0.038 0.101 | 0.061
TLR4 rs4986790 G 0.037 0.053 0.031 0.006 | 0.053 0 0 0 0 0 0
TLR4 rs4986791 T 0.036 0.064 0.031 0.043 0 0 0 0 0 0
NOD2 rs2066844 T 0.024 | 0.053 0.006 | 0.029 0 0 0 0 0 0
NOD2 rs2066845 Cc 0.013 0.021 0.023 0.010 0 0 0 0 0 0
NOD2 rs2066847 ins-C 0.016 0.016 0.008 0.006 | 0.029 0 0 0 0 0 0
IL1 rs1800587 Cc 0.725 0.691 0.766 0.724 | 0.731 0.928 0.930 0.937 0.948 0.865 | 0.960
IL1 rs1143634 T 0.125 0.170 0.086 0.053 | 0.168 0.023 0.011 0.019 0.010 0.062 | 0.010
IL1 rs16944 G 0.450 | 0.548 0.469 0.300 | 0.471 0.531 0.500 0.549 0.543 0.534 | 0.525
TNFa rs1799964 C 0.219 0.181 0.258 0.182 | 0.260 0.195 0.210 0.218 0.190 0.135 | 0.227
TNFa rs361525 A 0.082 0.059 0.102 0.118 | 0.062 0.031 0.011 0.034 0.038 0.014 | 0.056
TNFa rs1799724 T 0.183 0.170 0.203 0.282 | 0.101 0.125 0.129 0.141 0.071 0.163 | 0.121
IL12 rs3212227 A 0.659 0.755 0.602 0.541 | 0.702 0.499 0.457 0.568 0.486 0.466 | 0.515
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IL18 rs1946518 C 0.509 0.511 0.508 0.471 | 0.538 0.473 0.489 0.408 0.514 0.394 | 0.566
IL17F-A126G rs2397084 T 0.952 0.931 0.945 0.994 | 0.942 0.996 0.995 0.995 0.995 1.000 | 0.995
LOC100129342 rs11206377 G 0.633 0.670 0.633 0.753 | 0.500 0.568 0.575 0.500 0.519 0.688 | 0.561
CCDC180 rs2061634 G 0.304 | 0.314 0.266 0.394 | 0.245 0.184 0.194 0.131 0.248 0.154 | 0.192
CPVL rs317711 C 0.147 0.176 0.156 0.059 | 0.188 0.152 0.134 0.170 0.138 0.082 | 0.237
UBASH3B rs4936742 T 0.418 0.452 0.438 0.394 | 0.394 0.569 0.618 0.539 0.629 0.428 | 0.641
UBAC2 rs9513584 G 0.504 | 0.346 0.547 0.700 | 0.462 0.494 0.602 0.413 0.448 0.538 | 0.480
UBAC2 rs9517644 T 0.499 0.340 0.539 0.694 | 0.457 0.494 0.602 0.413 0.448 0.538 | 0.480
UBAC2 rs11069357 A 0.499 0.340 0.539 0.694 | 0.457 0.492 0.602 0.408 0.448 0.538 | 0.475
UBAC2 rs984477 G 0.526 0.372 0.570 0.700 | 0.495 0.494 0.602 0.413 0.448 0.538 | 0.480
UBAC2 rs9554573 A 0.509 0.351 0.547 0.706 | 0.466 0.507 0.618 0.417 0.462 0.548 | 0.500
UBAC2 rs6491493 G 0.504 | 0.346 0.547 0.700 | 0.462 0.493 0.597 0.413 0.448 0.538 | 0.480
UBAC2 rs9517668 T 0.287 0.170 0.398 0.441 | 0.197 0.317 0.398 0.267 0.267 0.356 | 0.308
UBAC2 rs7999348 G 0.507 0.351 0.539 0.712 | 0.462 0.495 0.597 0.413 0.448 0.538 | 0.490
UBAC2 rs9554581 T 0.267 0.149 0.383 0.418 | 0.178 0.320 0.403 0.272 0.267 0.356 | 0.313
UBAC2 rs17575643 T 0.219 0.144 0.234 0.376 | 0.149 0.057 0.038 0.102 0.071 0.034 | 0.035
UBAC2 rs727263 A 0.267 0.154 0.375 0.418 | 0.178 0.318 0.403 0.277 0.262 0.341 | 0.318
UBAC2 rs7332161 A 0.268 0.154 0.375 0.424 | 0.178 0.319 0.403 0.277 0.262 0.346 | 0.318
UBAC2 rs912130 C 0.504 | 0.346 0.555 0.694 | 0.462 0.495 0.602 0.422 0.443 0.534 | 0.485
UBAC2 rs2892976 G 0.346 0.229 0.414 0.488 | 0.293 0.349 0.344 0.291 0.319 0.452 | 0.338
UBAC2 rs3825427 T 0.264 | 0.149 0.367 0.418 | 0.178 0.315 0.398 0.267 0.262 0.351 | 0.308
UBAC2 rs9517701 G 0.271 0.154 0.383 0.429 | 0.178 0.322 0.409 0.282 0.262 0.351 | 0.318
GIMAP4 rs1916012 T 0.463 0.537 0.461 0.335 | 0.500 0.513 0.570 0.485 0.529 0.490 | 0.495
GIMAP4 rs1522596 T 0.473 0.548 0.461 0.335 | 0.524 0.509 0.554 0.485 0.524 0.490 | 0.495
GIMAP4 rs1608157 C 0.463 0.537 0.461 0.335 | 0.500 0.513 0.570 0.485 0.529 0.490 | 0.495
GIMAP2 rs10266069 A 0.408 0.447 0.438 0.271 | 0.466 0.501 0.548 0.500 0.476 0.457 | 0.530
GIMAP2 rs10256482 T 0.484 | 0.553 0.477 0.335 | 0.548 0.516 0.565 0.515 0.500 0.462 | 0.545
GIMAP1 rs2286900 T 0.091 0.106 0.109 0.071 | 0.082 0.213 0.247 0.189 0.205 0.212 | 0.217
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CPLX1 rs11248047 A 0.555 0.516 0.617 0.624 | 0.495 0.438 0.371 0.461 0.429 0.500 | 0.419
DEPDC1 rs6692084 A 0.336 0.282 0.305 0.371 | 0.375 0.138 0.134 0.146 0.190 0.115 | 0.101
DEPDC1 rs12134670 C 0.032 0.032 0.023 0.012 | 0.053 0.099 0.097 0.107 0.124 0.091 | 0.076
DTL rs1472224 G 0.403 0.431 0.422 0.188 | 0.543 0.135 0.086 0.141 0.129 0.202 | 0.111
DNMT3A rs1465825 C 0.285 0.282 0.297 0.271 | 0.293 0.381 0.360 0.422 0.376 0.409 | 0.333
TFCP2L1 rs17006292 A 0.010 | 0.005 0.029 0.032 0.022 0.044 0.014 0.058 | 0.020
PSMD14 rs6744214 T 0.251 0.202 0.273 0.265 | 0.269 0.488 0.452 0.476 0.514 0.438 | 0.561
PSMD14 rs6733456 C 0.275 0.245 0.273 0.259 | 0.317 0.462 0.441 0.461 0.500 0.361 | 0.551
STK39 rs2390639 A 0.693 0.691 0.695 0.694 | 0.692 0.420 0.446 0.388 0.386 0.500 | 0.379
STK39 rs3769393 G 0.723 0.755 0.711 0.694 | 0.726 0.492 0.543 0.447 0.495 0.534 | 0.444
SGPP2 rs17562982 T 0.530 | 0.473 0.617 0.706 | 0.385 0.200 0.226 0.214 0.186 0.125 | 0.258
ASB18 rs7561555 C 0.256 0.282 0.211 0.194 | 0.312 0.242 0.226 0.277 0.257 0.216 | 0.232
SLIT2 rs13435197 A 0.316 0.335 0.281 0.294 | 0.337 0.133 0.140 0.121 0.124 0.183 | 0.096
SORBS2 rs4493590 G 0.137 0.176 0.164 0.071 | 0.139 0.246 0.237 0.262 0.262 0.250 | 0.217
MSX2 rs10516130 A 0.274 | 0.229 0.281 0.312 | 0.279 0.165 0.215 0.189 0.167 0.101 | 0.157
C60rf85(LOC100507336) rs12194547 Cc 0.035 0.021 0.078 0.012 | 0.038 0.104 0.048 0.136 0.095 0.188 | 0.045
ABCB5 rs2190411 C 0.252 0.298 0.211 0.212 | 0.269 0.192 0.172 0.199 0.152 0.255 | 0.182
SUSD1 rs2782932 T 0.174 | 0.207 0.133 0.147 | 0.192 0.231 0.220 0.252 0.252 0.240 | 0.187
LINCO1499(API5) rs420798 C 0.703 0.846 0.633 0.506 | 0.779 0.490 0.473 0.471 0.462 0.505 | 0.540
API5 rs16937370 G 0.168 0.124 0.136 0.200 0.202 | 0.172
SLC43A3 rs549630 G 0.255 0.309 0.289 0.059 | 0.346 0.276 0.306 0.248 0.233 0.332 | 0.263
RIMBP2 rs2895135 A 0.197 0.261 0.156 0.088 | 0.255 0.182 0.204 0.155 0.152 0.183 | 0.217
GALNTL1 rs12589991 A 0.052 0.064 0.039 0.006 | 0.087 0.162 0.183 0.131 0.186 0.178 | 0.131
SMG6 rs749240 T 0.357 0.441 0.281 0.229 | 0.433 0.237 0.242 0.223 0.243 0.216 | 0.263
LILRB1 rs798887 A 0.571 0.665 0.516 0.353 | 0.697 0.343 0.618 0.189 0.305 0.188 | 0.449
LILRA1 rs103294 Cc 0.756 0.846 0.641 0.712 | 0.784 0.487 0.855 0.243 0.452 0.260 | 0.672
RALGAPA2 rs6082210 A 0.049 0.048 0.047 0.059 | 0.043 0.128 0.086 0.155 0.148 0.139 | 0.106
CDH26 rs817277 A 0.298 0.277 0.234 0.212 | 0.428 0.289 0.409 0.204 0.229 0.260 | 0.359
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CDH26 rs817283 A 0298 | 0277 | 0234 |0206 |0433 |0286 |0409 |0194 |0229 | 0231 |0.384
UBD rs6933331 A 0042 | 0043 | 0031 |0024 |0062 |0129 |0070 |0107 |0057 |0216 |0.192
UBD rs3025657 G 0042 | 0043 | 0031 |0024 |0062 |0129 |0070 |0107 |0057 |0216 |0.192
GABBR1 1529273 G 0800 | 0782 | 0734 | 0871 | 0798 |0954 | 0984 |0956 |0976 |0.894 | 0.965
MOG rs3129045 T 0375 | 0351 | 0500 |0.194 | 0466 | 0231 | 0247 |0282 |0252 |O0.159 |0.217
HLA-F rs3116788 G 0265 | 0287 | 0250 |O0.476 | 0327 |0308 |0306 |0330 |0290 |O0250 |0.364
HLA-F rs1610584 T 0265 | 0287 | 0250 |O0.476 | 0327 |0309 | 0306 |0330 |0290 |O0.255 |0.364
HLA-F rs1610585 C 0265 | 0287 | 0250 |O0.476 | 0327 |0309 |0306 |0330 |0290 |O0.255 |0.364
HLA-F rs1610593 T 0265 | 0287 | 0250 |O0.476 | 0327 |0309 |0.306 |0330 |0290 |O0.255 |0.364
HLA-F rs1611356 G 0735 | 0713 |0.750 | 0824 | 0673 | 0691 | 0694 |0670 |0.710 |O0.745 | 0.636
HLA-F rs1611381 T 0265 | 0287 | 0250 |O0.476 | 0327 |0309 |0.306 |0330 |0290 |O0.255 |0.364
HLA-F rs7741807 G 0981 | 0979 | 0992 |0988 | 0971 |0895 |0930 |0903 |0948 |0.784 | 0914
HLA-F rs1611388 c 0265 | 0287 | 0250 |O0.476 | 0327 |0309 |0.306 |0330 |0290 |O0.255 |0.364
HLA-F rs1627465 C 0265 | 0287 | 0250 |O0.476 | 0327 |0309 |0306 |0330 |0290 |O0.255 |0.364
LOC285830 ( HLA-F antisense | rs9258205 C 0146 | 0106 | 0156 | 0141 | 0178 |0291 | 0301 | 0291 | 0271 | 0250 |0.343
RNA1)

LOC285830 ( HLA-F antisense | rs2523386 A 0125 |0154 |0156 | 0059 |0.135 |0041 |0011 | 0039 | 0014 | 0.106 | 0.030
RNA1)

LOC285830 ( HLA-F antisense | rs2844845 A 0128 | 0160 | 0.56 | 0059 |0.139 |0.041 |0011 |0039 |0014 | 0.106 | 0.030
RNA1)

LOC285830 ( HLA-F antisense | rs1633041 T 0245 |0223 |0281 |0341 |0163 |0109 |0011 | 0160 | 0057 | 0.202 | 0.106
RNA1)

LOC285830 ( HLA-F antisense | rs1737031 A 0280 | 0271 |0289 | 0341 |0231 |0187 |008L |0238 |0110 | 0303 | 0.192
RNA1)

LOC285830 ( HLA-F antisense | rs885940 A 0245 | 0223 | 0281 |0341 | 0163 |0109 |0011 | 0160 | 0057 | 0202 | 0.106
RNA1)

LOC285830 ( HLA-F antisense | rs1610637 C 0245 |0223 |0281 | 0341 |0163 |0109 |0011 | 0160 | 0057 | 0.202 | 0.106
RNA1)

LOC285830 ( HLA-F antisense | rs1615251 T 0630 | 0644 | 0609 |0612 | 0644 |0805 |0919 |0.733 | 0890 | 0.683 | 0.808
RNA1)

HLA-G rs1633002 A 0759 | 0777 | 0.734 | 0665 | 0837 | 0893 |0989 |0850 |0943 |0.798 | 0.894
HLA-G 151632973 A 0245 |0223 |0281 | 0341 |0163 |0109 |0011 | 0160 | 0057 | 0.202 | 0.106
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HLA-G rs1736963 T 0.245 0.223 0.281 0.341 | 0.163 0.109 0.011 0.160 0.057 0.202 | 0.106
HLA-G rs2523408 G 0.001 0.005 0

HLA-G rs1611172 G 0.245 0.223 0.281 0.341 | 0.163 0.109 0.011 0.160 0.057 0.202 | 0.106
HLA-G rs753544 T 0.245 0.223 0.281 0.341 | 0.163 0.109 0.011 0.160 0.057 0.202 | 0.106
HLA-G rs1077433 A 0.245 0.223 0.281 0.341 | 0.163 0.109 0.011 0.160 0.057 0.202 | 0.106
HLA-G rs1736951 A 0.346 0.319 0.383 0.406 | 0.298 0.120 0.011 0.199 0.057 0.216 | 0.106
HLA-G rs407238 C 0.252 0.293 0.234 0.282 | 0.202 0.127 0.011 0.175 0.076 0.207 | 0.157
HCG9 rs9260954 G 0.035 0.037 0.062 0.012 | 0.034 0.036 0.011 0.029 0.010 0.101 | 0.025
HCG9 rs6911737 A 0.174 | 0.165 0.266 0.100 | 0.188 0.190 0.091 0.194 0.095 0.303 | 0.263
HCG9 rs6926792 A 0.174 | 0.165 0.266 0.100 | 0.188 0.188 0.086 0.194 0.095 0.303 | 0.258
HCG9 rs6931776 G 0.174 | 0.165 0.266 0.100 | 0.188 0.190 0.091 0.194 0.095 0.303 | 0.263
ZNRD1 rs9261189 T 0.174 | 0.165 0.266 0.100 | 0.188 0.190 0.091 0.194 0.095 0.303 | 0.263
ZNRD1 rs3869068 A 0.174 | 0.165 0.266 0.100 | 0.188 0.190 0.091 0.194 0.095 0.303 | 0.263
ZNRD1 rs9261265 C 0.040 | 0.048 0.062 0.018 | 0.038 0.036 0.011 0.029 0.010 0.101 | 0.025
PPP1R11 rs2074482 T 0.174 | 0.165 0.266 0.100 | 0.188 0.190 0.091 0.194 0.095 0.303 | 0.263
RNF39 rs9261317 A 0.960 | 0.952 0.938 0.982 | 0.962 0.964 0.989 0.971 0.990 0.899 | 0.975
TRIM31 rs9261376 G 0.256 0.266 0.336 0.141 | 0.293 0.208 0.091 0.223 0.110 0.303 | 0.308
TRIM31 rs9261389 G 0.256 0.266 0.336 0.141 | 0.293 0.208 0.001 0.223 0.110 0.303 | 0.308
TRIM31 rs6923832 A 0.040 | 0.048 0.062 0.018 | 0.038 0.036 0.011 0.029 0.010 0.101 | 0.025
MUC21 rs2530710 A 0.125 0.112 0.125 0.100 | 0.159 0.163 0.156 0.126 0.100 0.221 | 0.212
MUC21 rs2517446 C 0.261 0.250 0.258 0.371 | 0.183 0.119 0.075 0.155 0.110 0.159 | 0.091
MUC21 rs2517411 G 0.262 0.250 0.266 0.371 | 0.183 0.118 0.075 0.155 0.110 0.154 | 0.091
MUC21 rs2844673 A 0.262 0.250 0.266 0.371 | 0.183 0.208 0.317 0.189 0.214 0.154 | 0.177
MUC21 rs2252925 G 0.261 0.245 0.266 0.371 | 0.183 0.118 0.075 0.155 0.110 0.154 | 0.091
MUC21 rs2252926 G 0.261 0.245 0.266 0.371 | 0.183 0.118 0.075 0.155 0.110 0.154 | 0.091
MuUC21 rs1634717 T 0.535 0.500 0.602 0.571 | 0.495 0.161 0.075 0.233 0.152 0.188 | 0.146
MUC21 rs2523915 T 0.739 0.755 0.734 0.629 | 0.817 0.882 0.925 0.845 0.890 0.846 | 0.909
MuUC21 rs1632854 T 0.465 0.500 0.398 0.429 | 0.505 0.839 0.925 0.767 0.848 0.812 | 0.854
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Céorfl15 rs1265048 A 0.520 | 0.516 0.477 0.382 | 0.663 0.475 0.263 0.510 0.457 0.606 | 0.520
PSORS1C1 rs4959053 A 0.091 0.080 0.070 0.147 | 0.067 0.128 0.172 0.107 0.095 0.082 | 0.192
CCHCR1 rs2240063 A 0.367 0.367 0.352 0.318 | 0.418 0.399 0.274 0.437 0.410 0.481 | 0.379
CCHCR1 rs2073716 C 0.970 | 0.968 0.961 0.982 | 0.966 0.817 0.796 0.854 0.814 0.803 | 0.818
TCF19 rs2073723 T 0.186 0.181 0.195 0.212 | 0.163 0.323 0.199 0.320 0.338 0.457 | 0.288
POUSF1 rs9501063 G 0.968 0.952 0.969 0.982 | 0971 0.817 0.796 0.854 0.814 0.803 | 0.818
POUSF1 rs9263804 C 0.192 0.181 0.203 0.218 | 0.173 0.323 0.199 0.320 0.338 0.457 | 0.288
POUSF1 rs3130501 A 0.186 0.181 0.195 0.218 | 0.159 0.323 0.199 0.320 0.338 0.457 | 0.288
POUSF1 rs3132524 A 0.192 0.181 0.203 0.218 | 0.173 0.323 0.199 0.320 0.338 0.457 | 0.288
HCG27 rs3130944 C 0.780 | 0.782 0.797 0.718 | 0.817 0.698 0.597 0.728 0.724 0.707 | 0.727
HLA-C rs3905495 Cc 0.546 0.590 0.594 0.506 | 0.510 0.594 0.715 0.612 0.629 0.404 | 0.626
DHFRP2 rs7761068 T 0.304 | 0.319 0.242 0.171 | 0.438 0.273 0.242 0.277 0.357 0.216 | 0.268
HLA-B rs9266406 A 0.223 0.186 0.273 0.229 | 0.221 0.391 0.457 0.354 0.357 0.361 | 0.434
HLA-B rs9266409 C 0.225 0.191 0.273 0.229 | 0.221 0.391 0.457 0.354 0.357 0.361 | 0.434
HLA-B rs6910516 Cc 0.225 0.191 0.273 0.229 | 0.221 0.391 0.457 0.354 0.357 0.361 | 0.434
MICA rs2523467 A 0.520 | 0.590 0.453 0.494 | 0.519 0.324 0.360 0.301 0.295 0.337 | 0.333
MICA rs3094584 T 0.187 0.191 0.164 0.100 | 0.269 0.119 0.032 0.131 0.048 0.303 | 0.071
BAG6(BAT3) rs2077102 T 0.187 0.181 0.148 0.276 | 0.144 0.130 0.065 0.165 0.105 0.264 | 0.040
C6orf47 rs2242655 C 0.813 0.819 0.852 0.724 | 0.856 0.869 0.935 0.830 0.895 0.736 | 0.960
SLC44A4 rs11965547 A 0.183 0.197 0.180 0.265 | 0.106 0.148 0.070 0.209 0.100 0.284 | 0.066
C6orf10 rs544358 C 0.501 0.415 0.539 0.718 | 0.380 0.361 0.306 0.398 0.410 0.365 | 0.318
C6orf10 rs574710 G 0.517 0.431 0.570 0.735 | 0.385 0.382 0.344 0.408 0.433 0.370 | 0.348
C6orf10 rs539703 C 0.500 | 0.415 0.531 0.718 | 0.380 0.361 0.306 0.398 0.410 0.365 | 0.318
C6orf10 rs926591 T 0.496 0.399 0.531 0.718 | 0.380 0.360 0.301 0.398 0.410 0.365 | 0.318
C6orf10 rs4959093 C 0.496 0.399 0.531 0.718 | 0.380 0.361 0.301 0.398 0.410 0.370 | 0.318
BTNL2 rs2076530 G 0.484 | 0.532 0.531 0.435 | 0.452 0.292 0.231 0.335 0.181 0.519 | 0.182
HLA-DQA1 rs9272346 G 0.321 0.447 0.289 0.171 | 0.351 0.492 0.640 0.422 0.452 0.510 | 0.449
HLA-DQB1 rs6457617 Cc 0.318 0.372 0.266 0.194 | 0.404 0.443 0.312 0.476 0.462 0.404 | 0.556
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COL12A1 rs4640857 G 0.313 0.346 0.328 0.259 | 0.317 0.390 0.376 0.393 0.390 0.365 | 0.424
C10orf11l rs1323076 G 0.460 | 0.532 0.367 0.441 | 0.466 0.188 0.156 0.204 0.176 0.216 | 0.182
C10orfll rs17434565 G 0.229 0.250 0.211 0.335 | 0.135 0.171 0.156 0.175 0.176 0.183 | 0.162
PAX8 rs11123169 C 0.316 0.426 0.312 0.253 | 0.269 0.220 0.194 0.214 0.238 0.212 | 0.242
PAX8 rs10864912 T 0.353 0.452 0.367 0.276 | 0.317 0.231 0.247 0.228 0.238 0.159 | 0.288
HIVEP3 rs4660590 A 0.693 0.707 0.680 0.800 | 0.601 0.311 0.269 0.296 0.290 0.385 | 0.308
CEP135 rs2593082 T 0.640 | 0.601 0.648 0.718 | 0.606 0.385 0.360 0.374 0.405 0.447 | 0.333
CEP135 rs2611826 G 0.362 0.394 0.352 0.282 | 0.404 0.567 0.597 0.597 0.529 0.505 | 0.616
HMP19 rs1909704 A 0.595 0.644 0.570 0.600 | 0.562 0.440 0.457 0.447 0.429 0.409 | 0.465
TTLL7 rs11163772 A 0.146 0.160 0.117 0.076 | 0.207 0.272 0.263 0.248 0.267 0.255 | 0.328
TENM4(0ODz4) rs2156215 T 0.278 0.223 0.289 0.453 | 0.178 0.376 0.414 0.364 0.390 0.274 | 0.444
KLRK1 rs2617151 A 0.125 0.138 0.109 0.041 | 0.192 0.214 0.269 0.155 0.190 0.207 | 0.258
KLRK1 rs2733852 G 0.228 0.245 0.133 0.071 | 0.399 0.262 0.344 0.209 0.219 0.226 | 0.323
OSR1 rs4666492 G 0.343 0.394 0.320 0.224 | 0.409 0.197 0.215 0.160 0.186 0.183 | 0.247
CTNNA2 rs4852547 G 0.441 0.457 0.500 0.329 | 0481 0.154 0.145 0.194 0.143 0.135 | 0.152
MN1 rs134006 Cc 0.190 | 0.160 0.219 0.288 | 0.120 0.279 0.349 0.214 0.290 0.260 | 0.288
LTN1(RNF160) rs2832137 T 0.418 0.367 0.453 0.476 | 0.394 0.172 0.151 0.189 0.138 0.202 | 0.177
HERPUD2 rs11763983 T 0.427 0.463 0.383 0.424 | 0.423 0.234 0.220 0.272 0.210 0.250 | 0.217
GALNT10 rs574750 A 0.215 0.261 0.195 0.088 | 0.288 0.144 0.156 0.131 0.129 0.159 | 0.146
SAMD3(TMEM200A) rs9483115 T 0.445 0.415 0.492 0.476 | 0.418 0.473 0.538 0.364 0.443 0.534 | 0.495
SAMD3(TMEM200A) rs4141940 A 0.435 0.399 0.500 0.465 | 0.404 0.473 0.538 0.364 0.443 0.534 | 0.495
SAMD3(TMEM200A) rs899276 A 0.434 | 0.394 0.500 0.465 | 0.404 0.474 0.543 0.364 0.443 0.534 | 0.495
SAMD3(TMEM200A) rs7758496 G 0.44 0.41 0.508 0.476 | 0.42 0.47 0.538 0.36 0.44 0.534 | 0.48

SAMD3(TMEM200A) rs724324 G 0.445 0.410 0.500 0.476 | 0.418 0.473 0.538 0.364 0.443 0.534 | 0.495
SAMD3 rs4897380 C 0.45 0.43 0.523 0471 | 041 0.48 0.522 0.40 0.45 0.577 | 0.46

SEMAGD rs470151 T 0.159 0.133 0.172 0.259 | 0.091 0.259 0.269 0.248 0.281 0.144 | 0.359
PMFBP1 rs11862324 T 0.476 0.367 0.484 0.735 | 0.356 0.455 0.376 0.505 0.529 0.495 | 0.359
NAV2 rs2707110 Cc 0.354 | 0.335 0.336 0.382 | 0.361 0.338 0.301 0.335 0.329 0.332 | 0.394
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NAV2 rs873764 G 0.500 | 0.457 0.469 0.624 | 0.457 0.408 0.376 0.432 0.405 0.394 | 0.429
TMEM132B rs4435061 A 0.341 0.372 0.352 0.329 | 0.317 0.476 0.468 0.490 0.486 0.438 | 0.500
TMEM132B rs10846917 T 0.588 0.574 0.570 0.571 | 0.625 0.376 0.430 0.364 0.357 0.346 | 0.389
TMEM132B rs10846924 T 0.290 | 0.314 0.328 0.329 | 0.212 0.476 0.468 0.485 0.486 0.442 | 0.500
STX8 rs1549332 A 0.104 | 0.128 0.117 0.035 | 0.130 0.091 0.070 0.078 0.086 0.149 | 0.071
OVCH1 rs1436321 A 0.274 | 0.266 0.188 0.194 | 0.399 0.465 0.516 0.456 0.467 0.365 | 0.530
SLC41A2 rs2731031 A 0.284 | 0.261 0.312 0.259 | 0.308 0.390 0.414 0.422 0.381 0.322 | 0.414
HNF4G rs2980221 A 0.431 0.521 0.391 0.259 | 0.514 0.343 0.323 0.350 0.338 0.346 | 0.359
SMARCA2 rs7033529 A 0.761 0.729 0.742 0.700 | 0.851 0.538 0.527 0.539 0.557 0.510 | 0.556
EBF2 rs4570167 C 0.363 0.335 0.359 0.253 | 0.481 0.250 0.290 0.228 0.238 0.202 | 0.298
EBF2 rs4242425 T 0.362 0.330 0.359 0.253 | 0.481 0.250 0.290 0.228 0.238 0.202 | 0.298
GAS2 rs10833804 G 0.715 0.777 0.727 0.618 | 0.731 0.400 0.387 0.325 0.371 0.486 | 0.429
LYST/NID1 rs7354999 G 0.885 0.910 0.891 0.824 | 0.909 0.364 0.371 0.320 0.357 0.404 | 0.369
LOC100132252 rs9469615 C 0.086 0.069 0.078 0.053 | 0.135 0.058 0.005 0.053 0.019 0.173 | 0.030
LOC107984355 rs872837 A 0.370 | 0.335 0.352 0.441 | 0.356 0.240 0.290 0.233 0.243 0.197 | 0.242
SACM1L rs1969624 Cc 0.454 | 0.410 0.445 0.382 | 0.558 0.265 0.317 0.204 0.224 0.240 | 0.348
PLEKHB1 rs591804 G 0.329 0.319 0.328 0.306 | 0.356 0.310 0.306 0.350 0.290 0.317 | 0.283
ATP8A1 rs2100766 T 0.082 0.085 0.047 0.094 | 0.091 0.156 0.113 0.170 0.167 0.188 | 0.136
KCNK9 rs1961261 A 0.226 0.207 0.250 0.218 | 0.236 0.233 0.253 0.282 0.148 0.216 | 0.273
SUMO4 rs237024 Cc 0.615 0.532 0.594 0.700 | 0.635 0.736 0.753 0.728 0.714 0.726 | 0.763




D. 1000 Genomes European and South Asian populations

Gene Variant/SNP Behcet | EUR CEU FIN GBR IBS TSI SAS BEB GIH ITU PJL STU
IL-10 rs1518111 ﬁllele 0.221 | 0.202 0.207 | 0.176 0.234 0.276 | 0.443 | 0.459 0.403 | 0.436 | 0.443 | 0.475
IL-10 rs1800871 T 0.24 0.207 0.237 | 0.187 0.262 0.294 | 0458 | 0.494 | 0.408 | 0.456 | 0.448 | 0.49

IL-10 rs1800872 A 0.240 | 0.207 0.237 | 0.187 0.262 0.294 | 0.458 | 0.494 | 0.408 | 0.456 | 0.448 | 0.490
IL-10 rs1554286 Cc 0.815 | 0.833 0.813 | 0.841 0.818 0.776 | 0.582 | 0.547 0.621 | 0.574 | 0.620 | 0.544
IL23R,IL12RB2 rs1495965 G 0.480 | 0.424 0.646 | 0.445 0.439 0.449 | 0.537 | 0.599 0.529 | 0.505 | 0.484 | 0.574
IL23R,IL12RB2 rs924080 T 0.553 | 0.515 0.697 | 0.555 0.505 0.500 | 0.661 | 0.703 0.655 | 0.598 | 0.677 | 0.676
IL23R,IL12RB2 rs12119179 A 0.665 | 0.697 0.611 | 0.698 0.664 0.659 | 0.475 | 0.407 0.481 | 0.510 | 0.536 | 0.436
IL23R,IL12RB2 rs11209033 Cc 0.665 | 0.697 0.611 | 0.698 0.664 0.659 | 0.478 | 0.407 0.485 | 0.510 | 0.542 | 0.436
IL23R,IL12RB2 rs12141431 o 0.304 | 0.288 0.323 | 0.275 0.313 0.318 | 0.488 | 0.547 0.461 | 0.471 | 0453 | 0.515
TNFAIP3 rs9494885 T 0.913 | 0.904 0.960 | 0.907 0.916 0.879 | 0.902 | 0924 | 0917 | 0.922 | 0.875 | 0.873
TNFAIP3 rs10499194 o 0.720 | 0.727 0.763 | 0.720 0.654 0.738 | 0.715 | 0.797 0.636 | 0.725 | 0.682 | 0.745
TNFAIP3 rs610604 A 0.662 | 0.601 0.707 | 0.654 0.650 0.696 | 0.674 | 0.715 | 0.689 | 0.637 | 0.661 | 0.672
TNFAIP3 rs7753873 Cc 0.087 | 0.096 0.040 | 0.093 0.084 0.121 | 0.101 | 0.081 0.083 | 0.078 | 0.125 | 0.137
STAT4 rs7574070 A 0.342 | 0.343 0.313 | 0.379 0.318 0.360 | 0.314 | 0.366 0.291 | 0.343 | 0.297 | 0.279
STAT4 rs897200 A 0.357 | 0.364 0.313 | 0.401 0.341 0.369 | 0.319 | 0.372 0.301 | 0.343 | 0.292 | 0.294
STAT4 rs7572482 A 0.343 | 0.343 0.313 | 0.385 0.318 0.360 | 0.315 | 0.360 | 0.296 | 0.343 | 0.292 | 0.289
CCR1 rs17282391 G 0.094 | 0.101 0.141 | 0.099 0.061 0.075 | 0.293 | 0.209 0.325 | 0.275 | 0.359 | 0.289
CCR1 rs10510749 T 0.094 | 0.101 0.141 | 0.099 0.061 0.075 | 0.292 | 0.209 0.325 | 0.275 | 0.359 | 0.284
CCR1 rs13084057 G 0.094 | 0.101 0.141 | 0.099 0.061 0.075 | 0.293 | 0.209 0.325 | 0.275 | 0.359 | 0.289
CCR1 rs7631551 A 0.100 | 0.101 0.141 | 0.099 0.079 0.084 | 0.293 | 0.209 0.325 | 0.275 | 0.365 | 0.284
CCR1 rs7616215 T 0.643 | 0.616 0.616 | 0.648 0.631 0.701 | 0.549 | 0.640 | 0,519 | 0.525 | 0.500 | 0.574
CCR3 rs7649764 Cc 0.735 | 0.753 0.697 | 0.769 0.785 0.673 | 0.628 | 0.570 | 0.675 | 0.603 | 0.656 | 0.627
CCR3 rs9990343 G 0.507 | 0.510 0.566 | 0.571 0.509 0.393 | 0.472 | 0.378 0.515 | 0.490 | 0.516 | 0.451
CCR3 rs6803980 A 0.506 | 0.510 0.566 | 0.571 0.509 0.388 | 0.466 | 0.384 | 0.515 | 0.480 | 0.495 | 0.446
CCR3 rs13075270 Cc 0.098 | 0.101 0.131 | 0.099 0.070 0.093 | 0.299 | 0.221 0.354 | 0.265 | 0.370 | 0.275
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CCR3 rs13092160 Cc 0.092 | 0.101 0.131 | 0.099 0.061 0.075 | 0.299 | 0.221 0.354 | 0.265 | 0.370 | 0.275
CCR3 rs2373156 T 0.089 | 0.091 0.106 | 0.077 0.075 0.098 | 0.276 | 0.203 0.316 | 0.240 | 0.349 | 0.265
CCR3 rs7651539 T 0.089 | 0.091 0.106 | 0.077 0.075 0.098 | 0.276 | 0.203 0.316 | 0.240 | 0.349 | 0.265
CCR3 rs1542755 A 0.080 | 0.091 0.106 | 0.077 0.051 0.075 | 0.272 | 0.215 | 0.311 | 0.245 | 0.312 | 0.270
CCR3 rs13067058 A 0.078 | 0.096 0.111 | 0.071 0.047 0.065 | 0.253 | 0.198 0.301 | 0.211 | 0.297 | 0.250
CCR3 rs13092160 o 0.092 | 0.101 0.131 | 0.099 0.061 0.075 | 0.299 | 0.221 0.354 | 0.265 | 0.370 | 0.275
KLRC4 rs2617170 Cc 0.663 | 0.687 0.591 | 0.720 0.696 0.626 | 0.544 | 0.552 0.515 | 0.515 | 0.589 | 0.554
ERAP1 rs17482078 T 0.224 | 0.263 0.227 | 0.253 0.182 0.201 | 0.065 | 0.058 | 0.058 | 0.078 | 0.068 | 0.064
FUT2 rs681343 T 0.440 | 0.535 0.298 | 0.473 0.425 0.472 | 0.283 | 0.238 0.252 | 0.240 | 0.427 | 0.260
IL12A rs17810546 A 0.906 | 0.909 0.894 | 0.885 0.916 0.921 | 0.967 | 0.983 0.942 | 0.966 | 0.958 | 0.990
IL23R rs11209026 A 0.062 | 0.051 0.030 | 0.071 0.065 0.089 | 0.012 | 0.006 0.010 | 0.015 | 0.016 | 0.015
IL23R rs76418789 A 0.002 0 | 0.0055 | 0.0047 0 0 0 0 0 0
IL23R rs17375018 G 0.714 | 0.717 0.697 | 0.747 0.664 0.748 | 0.686 | 0.733 0.660 | 0.667 | 0.714 | 0.667
IL23R rs11209032 A 0.334 | 0.303 0.389 | 0.297 0.336 0.341 | 0.525 | 0.593 0.515 | 0.495 | 0.458 | 0.569
IL23R rs1343151 T 0.322 | 0.343 0.207 | 0.363 0.336 0.360 | 0.164 | 0.122 0.155 | 0.167 | 0.203 | 0.167
TLR4 rs4986790 G 0.057 | 0.040 0.116 | 0.044 0.037 0.047 | 0.126 | 0.134 | 0.102 | 0.142 | 0.109 | 0.142
TLR4 rs4986791 T 0.058 | 0.040 0.116 | 0.038 0.047 0.047 | 0.117 | 0.093 0.092 | 0.147 | 0.078 | 0.167
NOD2 rs2066844 T 0.051 | 0.071 0.030 | 0.049 0.056 0.047 | 0.001 | 0.006 0 0

NOD2 rs2066845 Cc 0.010 | 0.020 0.005 0.009 0.014 | 0.004 0.005 | 0.016

NOD2 rs2066847 ins-C 0.014 | 0.030 0.022 0.014 0.005 0 0 0 0 0
IL1 rs1800587 Cc 0.713 | 0.747 0.722 | 0.637 0.743 0.706 | 0.685 | 0.715 | 0.704 | 0.642 | 0.693 | 0.676
IL1 rs1143634 T 0.248 | 0.232 0.237 | 0.313 0.196 0.266 | 0.147 | 0.122 0.194 | 0.132 | 0.146 | 0.137
IL1 rs16944 G 0.650 | 0.652 0.626 | 0.681 0.673 0.621 | 0.400 | 0.401 0.403 | 0.382 | 0.438 | 0.377
TNFa rs1799964 Cc 0.210 | 0.212 0.202 | 0.220 0.178 0.238 | 0.348 | 0.436 0.383 | 0.373 | 0.286 | 0.270
TNFa rs361525 A 0.064 | 0.066 0.040 | 0.077 0.051 0.084 | 0.105 | 0.105 | 0.170 | 0.132 | 0.047 | 0.069
TNFa rs1799724 T 0.094 | 0.056 0.066 | 0.077 0.131 0.136 | 0.119 | 0.076 0.107 | 0.118 | 0.151 | 0.137
IL12 rs3212227 A 0.777 | 0.808 0.813 | 0.753 0.780 0.734 | 0.626 | 0.674 | 0.655 | 0.583 | 0.667 | 0.559
IL18 rs1946518 Cc 0.577 | 0.636 0.545 | 0.621 0.579 0.509 | 0.712 | 0.750 | 0.772 | 0.691 | 0.646 | 0.701

(cont. on the next page)




96

Appendix C(cont.)

IL17F-A126G rs2397084 T 0.921 | 0.924 0.934 | 0.907 0.935 0.907 | 0.953 | 0.953 0.961 | 0.956 | 0.938 | 0.956
LOC100129342 rs11206377 G 0.542 | 0.596 0.530 | 0.533 0.500 0.551 | 0.802 | 0.756 0.859 | 0.789 | 0.766 | 0.828
CCDC180 rs2061634 G 0.200 | 0.237 0.121 | 0.209 0.215 0.215 | 0.261 | 0.227 0.223 | 0.275 | 0.328 | 0.250
CPVL rs317711 o 0.249 | 0.247 0.247 | 0.236 0.234 0.276 | 0.095 | 0.087 0.034 | 0.098 | 0.120 | 0.137
UBASH3B rs4936742 T 0.419 | 0.369 0.328 | 0.451 0.439 0.505 | 0.458 | 0.465 | 0.485 | 0.475 | 0.396 | 0.466
UBAC2 rs9513584 G 0.273 | 0.202 0.359 | 0.258 0.234 0.313 | 0.593 | 0.558 0.597 | 0.627 | 0.536 | 0.637
UBAC2 rs9517644 T 0.276 | 0.202 0.359 | 0.264 0.238 0.318 | 0.594 | 0.552 0.602 | 0.623 | 0.552 | 0.632
UBAC2 rs11069357 A 0.277 | 0.202 0.359 | 0.264 0.238 0.322 | 0.594 | 0.552 0.602 | 0.623 | 0.552 | 0.632
UBAC2 rs984477 G 0.341 | 0.308 0.455 | 0.319 0.290 0.336 | 0.599 | 0,570 | 0.602 | 0.627 | 0.547 | 0.642
UBAC2 rs9554573 A 0.275 | 0.202 0.364 | 0.264 0.234 0.313 | 0.603 | 0.576 0.597 | 0.642 | 0.547 | 0.647
UBAC2 rs6491493 G 0.273 | 0.202 0.359 | 0.258 0.234 0.313 | 0.599 | 0.576 0.607 | 0.627 | 0.542 | 0.637
UBAC2 rs9517668 T 0.115 | 0.096 0.146 | 0.137 0.075 0.126 | 0.168 | 0.174 | 0.165 | 0.176 | 0.151 | 0.172
UBAC2 rs7999348 G 0.285 | 0.202 0.364 | 0.286 0.243 0.332 | 0.677 | 0.651 0.650 | 0.725 | 0.604 | 0.745
UBAC2 rs9554581 T 0.114 | 0.096 0.146 | 0.137 0.075 0.121 | 0.166 | 0.169 0.165 | 0.176 | 0.146 | 0.172
UBAC2 rs17575643 T 0.100 | 0.091 0.131 | 0.126 0.070 0.089 | 0.109 | 0.110 | 0.121 | 0.118 | 0.062 | 0.132
UBAC2 rs727263 A 0.114 | 0.096 0.146 | 0.137 0.075 0.121 | 0.163 | 0.169 0.155 | 0.172 | 0.146 | 0.172
UBAC2 rs7332161 A 0.114 | 0.096 0.146 | 0.137 0.075 0.121 | 0.167 | 0.174 | 0.165 | 0.176 | 0.146 | 0.172
UBAC2 rs912130 Cc 0.274 | 0.207 0.364 | 0.258 0.234 0.308 | 0.595 | 0.570 | 0.592 | 0.627 | 0.542 | 0.637
UBAC2 rs2892976 G 0.202 | 0.162 0.247 | 0.203 0.150 0.248 | 0.317 | 0.250 | 0.306 | 0.338 | 0.292 | 0.387
UBAC2 rs3825427 T 0.116 | 0.096 0.146 | 0.143 0.075 0.126 | 0.178 | 0.186 0.175 | 0.181 | 0.167 | 0.181
UBAC2 rs9517701 G 0.115 | 0.096 0.146 | 0.137 0.079 0.121 | 0.167 | 0.174 | 0.165 | 0.176 | 0.146 | 0.172
GIMAP4 rs1916012 T 0.554 | 0.525 0.475 | 0.637 0.584 0.551 | 0.551 | 0.465 | 0.587 | 0.529 | 0.573 | 0.588
GIMAP4 rs1522596 T 0.555 | 0.525 0.475 | 0.637 0.589 0.551 | 0.551 | 0.465 | 0.587 | 0.529 | 0.573 | 0.588
GIMAP4 rs1608157 Cc 0.554 | 0.525 0.475 | 0.637 0.584 0.551 | 0.551 | 0.465 | 0.587 | 0.529 | 0.573 | 0.588
GIMAP2 rs10266069 A 0.494 | 0.485 0.455 | 0.489 0.514 0.523 | 0.356 | 0.366 0.393 | 0.324 | 0.349 | 0.348
GIMAP2 rs10256482 T 0.597 | 0.556 0.571 | 0.654 0.603 0.607 | 0.463 | 0.430 | 0.505 | 0.412 | 0.500 | 0.466
GIMAP1 rs2286900 T 0.092 | 0.096 0.126 | 0.082 0.070 0.089 | 0.090 | 0.064 | 0.083 | 0.127 | 0.099 | 0.074
CPLX1 rs11248047 A 0.466 | 0.480 0.500 | 0.505 0.453 0.402 | 0.359 | 0.355 | 0.427 | 0.363 | 0.328 | 0.319
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DEPDC1 rs6692084 A 0.232 | 0.242 0.308 | 0.187 0.210 0.210 | 0.214 | 0.198 0.214 | 0.186 | 0.245 | 0.225
DEPDC1 rs12134670 o 0.082 | 0.076 0.126 | 0.066 0.065 0.075 | 0.122 | 0.087 0.112 | 0.137 | 0.141 | 0.127
DTL rs1472224 G 0.597 | 0.616 0.465 | 0.670 0.621 0.617 | 0.474 | 0.384 | 0.481 | 0.495 | 0.495 | 0.505
DNMT3A rs1465825 o 0.262 | 0.258 0.227 | 0.236 0.322 0.262 | 0451 | 0.465 | 0.413 | 0485 | 0.432 | 0.461
TFCP2L1 rs17006292 A 0.002 0 0.005 0.005 | 0.043 | 0.070 | 0.053 | 0.054 | 0.010 | 0.029
PSMD14 1s6744214 T 0.313 | 0.227 0.414 | 0.330 0.304 0.294 | 0.415 | 0.453 0.403 | 0.412 | 0.396 | 0.417
PSMD14 rs6733456 Cc 0.317 | 0.232 0.419 | 0.330 0.304 0.304 | 0.406 | 0.442 0.374 | 0412 | 0.391 | 0.417
STK39 rs2390639 A 0.790 | 0.833 0.753 | 0.808 0.808 0.752 | 0.681 | 0.645 | 0.646 | 0.740 | 0.703 | 0.667
STK39 rs3769393 G 0.818 | 0.843 0.808 | 0.808 0.841 0.790 | 0.734 | 0.686 0.728 | 0.765 | 0.750 | 0.735
SGPP2 rs17562982 T 0.402 | 0.384 0.333 | 0.396 0.388 0.500 | 0.500 | 0.442 0.529 | 0.529 | 0.443 | 0.544
ASB18 rs7561555 Cc 0.304 | 0.343 0.354 | 0.247 0.285 0.290 | 0.383 | 0.419 0.393 | 0.348 | 0.380 | 0.382
SLIT2 rs13435197 A 0.397 | 0.419 0.379 | 0.396 0.355 0.435 | 0.297 | 0.262 0.257 | 0.333 | 0.354 | 0.275
SORBS2 rs4493590 G 0.280 | 0.343 0.323 | 0.269 0.271 0.201 | 0.199 | 0.256 0.218 | 0.137 | 0.182 | 0.211
MSX2 rs10516130 A 0.141 | 0.126 0.141 | 0.176 0.131 0.136 | 0.203 | 0.215 | 0.194 | 0.255 | 0.198 | 0.157
C60rf85(LOC100507336) rs12194547 Cc 0.062 | 0.066 0.081 | 0.082 0.065 0.019 | 0.096 | 0.116 0.068 | 0.064 | 0.120 | 0.118
ABCB5 rs2190411 Cc 0.273 | 0.283 0.187 | 0.269 0.262 0.360 | 0.192 | 0.169 0.194 | 0.181 | 0.219 | 0.196
SUSD1 rs2782932 T 0.181 | 0.157 0.192 | 0.165 0.196 0.192 | 0.158 | 0.134 | 0.146 | 0.142 | 0.161 | 0.206
LINCO01499(API5) rs420798 Cc 0.925 | 0.934 0.924 | 0.923 0.911 0.935 | 0.882 | 0.831 0.898 | 0.892 | 0.896 | 0.887
API5 rs16937370 G 0 0 0| 0.026 | 0.047 0.010 | 0.020 | 0.036 | 0.020
SLC43A3 rs549630 G 0.380 | 0.449 0.253 | 0.407 0.393 0.397 | 0.223 | 0.186 0.228 | 0.206 | 0.229 | 0.260
RIMBP2 rs2895135 A 0.324 | 0.303 0.384 | 0.302 0.374 0.257 | 0.178 | 0.215 | 0.136 | 0.162 | 0.219 | 0.167
GALNTL1 rs12589991 A 0.142 | 0.091 0.202 | 0.143 0.164 0.112 | 0.087 | 0.099 0.117 | 0.069 | 0.083 | 0.069
SMG6 rs749240 T 0.362 | 0.328 0.338 | 0.352 0.369 0.416 | 0.378 | 0.384 | 0.413 | 0.368 | 0.312 | 0.412
LILRB1 rs798887 A 0.810 | 0.823 0.682 | 0.802 0.836 0.897 | 0.852 | 0.767 0.898 | 0.902 | 0.818 | 0.858
LILRAL rs103294 Cc 0.820 | 0.833 0.702 | 0.824 0.836 0.897 | 0.872 | 0.820 | 0.908 | 0.917 | 0.828 | 0.877
RALGAPA2 rs6082210 A 0.046 | 0.025 0.141 | 0.038 0.009 0.019 | 0.077 | 0.058 0.092 | 0.078 | 0.083 | 0.069
CDH26 rs817277 A 0.431 | 0.500 0.409 | 0.407 0.416 0.425 | 0.399 | 0.401 0.383 | 0.373 | 0.411 | 0.426
CDH26 rs817283 A 0.433 | 0.500 0.424 | 0.401 0.421 0.421 | 0.403 | 0.424 | 0.388 | 0.373 | 0.411 | 0.422
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UBD rs6933331 A 0.012 | 0.010 | 0.005 0023 | 0019 | 0.063 | 0.093 | 0.058 | 0.044 | 0.057 | 0.069
UBD rs3025657 G 0012 | 0.010 | 0.005 0023 | 0019 | 0.063 | 0.093 | 0.058 | 0.044 | 0.057 | 0.069
GABBR1 1529273 G 0813 | 0.889 | 0.894 | 0.786 | 0.724 | 0.780 | 0.863 | 0.901 | 0.850 | 0.907 | 0.792 | 0.868
MOG rs3129045 T 0347 | 0.247 | 0212 | 0385 | 0472 | 0407 | 0.333 | 0413 | 0.286 | 0.294 | 0.354 | 0.333
HLA-F rs3116788 G 0304 | 0.298 | 0.429 | 0291 | 0.234 | 0.276 | 0.349 | 0.390 | 0.320 | 0.328 | 0.354 | 0.358
HLA-F rs1610584 T 0304 | 0.298 | 0429 | 0291 | 0234 |0276 | 0.349 | 0.390 | 0.320 | 0.328 | 0.354 | 0.358
HLA-F rs1610585 c 0304 | 0.298 | 0.429 | 0291 | 0.234 | 0.276 | 0.349 | 0.390 | 0.320 | 0.328 | 0.354 | 0.358
HLA-F rs1610593 T 0304 | 0.298 | 0429 | 0291 | 0234 |0276 | 0.350 | 0.390 | 0.320 | 0.333 | 0.354 | 0.358
HLA-F rs1611356 G 0696 | 0.702 | 0571 | 0.709 | 0.766 | 0.724 | 0.650 | 0.610 | 0.680 | 0.667 | 0.646 | 0.642
HLA-F rs1611381 T 0304 | 0.298 | 0429 | 0291 | 0234 | 0276 | 0.350 | 0.390 | 0.320 | 0.333 | 0.354 | 0.358
HLA-F rs7741807 G 0978 | 0.980 | 0975 | 0978 | 0991 | 0967 | 0921 | 0942 | 0927 | 0931 | 0.891 | 0.917
HLA-F rs1611388 c 0302 | 0.298 | 0.419 | 0291 | 0234 | 0276 | 0.350 | 0.390 | 0.320 | 0.333 | 0.354 | 0.358
HLA-F 151627465 c 0304 | 0.298 | 0.429 | 0291 |0234 |0276 | 0353 | 0407 | 0.320 | 0.333 | 0.354 | 0.358
LOC285830 ( HLA-F antisense | rs9258205 c 0115 | 0121 | 0111 | 0159 | 0079 | 0112 | 0287 | 0.343 | 0.262 | 0.279 | 0.302 | 0.260
RNAL)

LOC285830 ( HLA-F antisense | rs2523386 A 0.174 | 0.09 | 0.126 | 0.187 | 0234 | 0220 | 0.081 | 0.041 | 0.117 | 0.039 | 0.130 | 0.074
RNA1)

LOC285830 ( HLA-F antisense | rs2844845 A 0179 | 0.096 | 0.126 | 0.187 | 0248 | 0.229 | 0.082 | 0.041 | 0.117 | 0.044 | 0.130 | 0.074
RNA1)

LOC285830 ( HLA-F antisense | rs1633041 T 0255 | 0.232 | 0.202 | 0275 | 0.280 | 0.285 | 0.299 | 0.209 | 0.417 | 0.304 | 0.328 | 0.221
RNA1)

LOC285830 ( HLA-F antisense | rs1737031 A 0280 | 0.258 | 0.207 | 0.286 | 0.313 | 0.332 | 0.350 | 0.262 | 0.451 | 0.333 | 0.401 | 0.289
RNA1)

LOC285830 ( HLA-F antisense | rs885940 A 0255 | 0232 | 0.202 | 0275 | 0280 | 0285 | 0.301 | 0209 | 0417 | 0.314 | 0.328 | 0.221
RNA1)

LOC285830 ( HLA-F antisense | rs1610637 c 0255 | 0.232 | 0.202 | 0.275 | 0.280 | 0.285 | 0.303 | 0.215 | 0.417 | 0.314 | 0.333 | 0.221
RNAL)

LOC285830 ( HLA-F antisense | rs1615251 T 0690 | 0.712 | 0.783 | 0.681 | 0.650 | 0.631 | 0.626 | 0.727 | 0.524 | 0.623 | 0.573 | 0.696
RNA1)

HLA-G rs1633002 A 0745 | 0.768 | 0.798 | 0.725 | 0.720 | 0.715 | 0.700 | 0.791 | 0.587 | 0.686 | 0.672 | 0.779
HLA-G 151632973 A 0254 | 0.232 | 0202 | 0.269 | 0280 | 0.285 | 0.302 | 0.209 | 0.417 | 0.314 | 0.333 | 0.221
HLA-G rs1736963 T 0256 | 0.232 | 0.202 | 0280 | 0280 | 0285 | 0.302 | 0209 | 0.417 | 0.314 | 0.333 | 0.221
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HLA-G rs2523408 G 0 0 0| 0.005 | 0.017 0.005 | 0.005 0

HLA-G rs1611172 G 0.256 | 0.237 0.202 | 0.275 0.280 0.285 | 0.301 | 0.209 0.417 | 0.314 | 0328 | 0.221
HLA-G rs753544 T 0.255 | 0.232 0.202 | 0.275 0.280 0.285 | 0.303 | 0.215 | 0.417 | 0.314 | 0.328 | 0.225
HLA-G rs1077433 A 0.255 | 0.232 0.202 | 0.275 0.280 0.285 | 0.302 | 0.209 0.417 | 0.314 | 0.333 | 0.221
HLA-G rs1736951 A 0.303 | 0.283 0.237 | 0.324 0.322 0.346 | 0.362 | 0.227 0476 | 0.431 | 0.411 | 0.245
HLA-G rs407238 o 0.348 | 0.333 0.424 | 0.335 0.276 0.374 | 0.340 | 0.297 0.417 | 0.299 | 0.328 | 0.353
HCG9 rs9260954 G 0.051 | 0.030 0.010 | 0.060 0.070 0.079 | 0.028 | 0.017 0.010 | 0.039 | 0.016 | 0.054
HCG9 rs6911737 A 0.095 | 0.061 0.030 | 0.082 0.126 0.168 | 0.158 | 0.238 | 0.121 | 0.123 | 0.104 | 0.216
HCG9 rs6926792 A 0.095 | 0.061 0.030 | 0.082 0.126 0.168 | 0.157 | 0.238 0.121 | 0.123 | 0.099 | 0.216
HCG9 rs6931776 G 0.096 | 0.061 0.030 | 0.088 0.126 0.168 | 0.157 | 0.238 | 0.121 | 0.123 | 0.099 | 0.216
ZNRD1 rs9261189 T 0.095 | 0.061 0.030 | 0.082 0.126 0.168 | 0.158 | 0.238 0.121 | 0.123 | 0.099 | 0.221
ZNRD1 rs3869068 A 0.095 | 0.061 0.030 | 0.082 0.126 0.168 | 0.156 | 0.238 | 0.121 | 0.123 | 0.099 | 0.211
ZNRD1 rs9261265 Cc 0.051 | 0.030 0.010 | 0.060 0.070 0.079 | 0.027 | 0.017 0.010 | 0.039 | 0.016 | 0.049
PPP1R11 rs2074482 T 0.095 | 0.061 0.030 | 0.082 0.126 0.168 | 0.157 | 0.238 | 0.121 | 0.123 | 0.099 | 0.216
RNF39 rs9261317 A 0.949 | 0.970 0.990 | 0.940 0.930 0.921 | 0.972 | 0.983 0.990 | 0.961 | 0979 | 0.951
TRIM31 rs9261376 G 0.189 | 0.146 0.061 | 0.187 0.248 0.290 | 0.346 | 0.372 0.398 | 0.333 | 0.302 | 0.324
TRIM31 rs9261389 G 0.189 | 0.146 0.061 | 0.187 0.248 0.290 | 0.345 | 0.372 0.398 | 0.333 | 0.297 | 0.324
TRIM31 rs6923832 A 0.051 | 0.030 0.010 | 0.060 0.070 0.079 | 0.027 | 0.017 0.010 | 0.039 | 0.016 | 0.049
MUC21 rs2530710 A 0.182 | 0.212 0.232 | 0.176 0.150 0.145 | 0.237 | 0.209 0.199 | 0.240 | 0.255 | 0.279
MUC21 rs2517446 Cc 0.143 | 0.101 0.086 | 0.121 0.224 0.173 | 0.125 | 0.145 | 0.073 | 0.152 | 0.130 | 0.127
MUC21 rs2517411 G 0.146 | 0.101 0.096 | 0.121 0.224 0.178 | 0.127 | 0.151 0.078 | 0.152 | 0.130 | 0.127
MUC21 rs2844673 A 0.146 | 0.101 0.096 | 0.121 0.224 0.178 | 0.127 | 0.151 0.078 | 0.152 | 0.130 | 0.127
MUC21 rs2252925 G 0.146 | 0.101 0.096 | 0.121 0.224 0.178 | 0.127 | 0.151 0.078 | 0.152 | 0.130 | 0.127
MUC21 1s2252926 G 0.146 | 0.101 0.096 | 0.121 0.224 0.178 | 0.127 | 0.151 0.078 | 0.152 | 0.130 | 0.127
MUC21 rs1634717 T 0.405 | 0.354 0.293 | 0.423 0.477 0.467 | 0.232 | 0.227 0.180 | 0.289 | 0.266 | 0.201
MuUC21 rs2523915 T 0.854 | 0.899 0.904 | 0.879 0.776 0.822 | 0.873 | 0.849 0.922 | 0.848 | 0.870 | 0.873
MUC21 rs1632854 T 0.595 | 0.646 0.707 | 0.577 0.523 0.533 | 0.768 | 0.773 0.820 | 0.711 | 0.734 | 0.799
C6orfl15 rs1265048 A 0.603 | 0.682 0.510 | 0.621 0.579 0.626 | 0.673 | 0.744 | 0.684 | 0.632 | 0.609 | 0.701
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PSORS1C1 rs4959053 A 0.082 | 0.086 0.076 | 0.082 0.079 0.084 | 0.178 | 0.221 0.146 | 0.157 | 0.250 | 0.127
CCHCR1 rs2240063 A 0.437 | 0.439 0.359 | 0.423 0.495 0.463 | 0474 | 0535 | 0.466 | 0451 | 0.458 | 0.471
CCHCR1 rs2073716 Cc 0.957 | 0.965 0.955 | 0.962 0.939 0.967 | 0.922 | 0.953 0.942 | 0.931 | 0.901 | 0.887
TCF19 rs2073723 T 0.216 | 0.247 0.232 | 0.253 0.173 0.182 | 0.317 | 0.407 0.243 | 0.284 | 0.339 | 0.328
POUSF1 rs9501063 G 0.957 | 0.965 0.955 | 0.956 0.949 0.963 | 0.950 | 0.977 0.971 | 0.961 | 0.943 | 0.902
POUSF1 rs9263804 o 0.219 | 0.247 0.232 | 0.258 0.182 0.182 | 0.344 | 0.424 | 0.272 | 0.314 | 0.380 | 0.343
POUSF1 rs3130501 A 0.217 | 0.253 0.232 | 0.253 0.173 0.182 | 0.318 | 0.407 0.243 | 0.289 | 0.339 | 0.328
POUSF1 rs3132524 A 0.220 | 0.247 0.232 | 0.258 0.182 0.187 | 0.344 | 0.424 | 0.272 | 0.314 | 0.380 | 0.343
HCG27 rs3130944 Cc 0.763 | 0.727 0.808 | 0.731 0.794 0.752 | 0.767 | 0.826 0.733 | 0.735 | 0.760 | 0.789
HLA-C rs3905495 o 0.607 | 0.641 0.510 | 0.648 0.626 0.612 | 0.532 | 0.651 0.578 | 0.475 | 0.490 | 0.480
DHFRP2 rs7761068 T 0.512 | 0.641 0.434 | 0.555 0.542 0.397 | 0.268 | 0.250 | 0.282 | 0.221 | 0.271 | 0.314
HLA-B rs9266406 A 0.215 | 0.182 0.202 | 0.148 0.224 0.304 | 0.412 | 0.483 0.393 | 0.436 | 0.375 | 0.382
HLA-B rs9266409 Cc 0.215 | 0.182 0.202 | 0.148 0.224 0.304 | 0.412 | 0.483 0.393 | 0.436 | 0.375 | 0.382
HLA-B rs6910516 o 0.215 | 0.182 0.202 | 0.148 0.224 0.304 | 0.412 | 0.483 0.393 | 0.436 | 0.375 | 0.382
MICA rs2523467 A 0.388 | 0.293 0.369 | 0.418 0.444 0.411 | 0.381 | 0.419 0.456 | 0.382 | 0.271 | 0.377
MICA rs3094584 T 0.179 | 0.121 0.051 | 0.132 0.318 0.252 | 0.261 | 0.302 0.223 | 0.275 | 0.255 | 0.255
BAG6(BAT3) rs2077102 T 0.163 | 0.146 0.328 | 0.165 0.093 0.093 | 0.115 | 0.110 | 0.107 | 0.093 | 0.099 | 0.162
Céorfa7 rs2242655 Cc 0.837 | 0.854 0.672 | 0.835 0.907 0.907 | 0.888 | 0.890 | 0.898 | 0.907 | 0.901 | 0.843
SLC44A4 rs11965547 A 0.116 | 0.101 0.212 | 0.104 0.056 0.112 | 0.144 | 0.128 0.126 | 0.142 | 0.130 | 0.191
C6orf10 rs544358 Cc 0.372 | 0.414 0.313 | 0.368 0.350 0.411 | 0.383 | 0.355 | 0.437 | 0.338 | 0.401 | 0.382
C6orf10 rs574710 G 0.379 | 0.414 0.333 | 0.368 0.360 0.416 | 0.395 | 0.349 0.442 | 0.343 | 0417 | 0.417
C6orf10 rs539703 Cc 0.372 | 0.414 0.313 | 0.368 0.350 0.411 | 0.381 | 0.337 0.437 | 0.343 | 0.401 | 0.382
C6orf10 rs926591 T 0.374 | 0.414 0.313 | 0.368 0.350 0.421 | 0.381 | 0.343 0.437 | 0.338 | 0.401 | 0.382
C6orf10 rs4959093 Cc 0.374 | 0.414 0.313 | 0.368 0.350 0.421 | 0.381 | 0.343 0.437 | 0.338 | 0.401 | 0.382
BTNL2 rs2076530 G 0.447 | 0.475 0.444 | 0.478 0.477 0.369 | 0435 | 0.494 | 0.388 | 0471 | 0.385 | 0.441
HLA-DQA1 rs9272346 G 0.451 | 0.434 0.535 | 0.407 0.444 0.435 | 0.511 | 0.541 0.505 | 0.520 | 0.495 | 0.500
HLA-DQB1 rs6457617 Cc 0.455 | 0.480 0.369 | 0.467 0.491 0.467 | 0.608 | 0.610 | 0.549 | 0.569 | 0.729 | 0.593
COL12A1 rs4640857 G 0.414 | 0.404 0.465 | 0.379 0.421 0.397 | 0.505 | 0.547 0.500 | 0.554 | 0.505 | 0.426
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C10orfll rs1323076 G 0.500 | 0.510 0.444 | 0.484 0.500 0.556 | 0.367 | 0.401 0.311 | 0.382 | 0.385 | 0.363
C10orf11l rs17434565 G 0.214 | 0.192 0.298 | 0.181 0.206 0.192 | 0.265 | 0.331 0.199 | 0.270 | 0.271 | 0.265
PAX8 rs11123169 Cc 0.329 | 0.374 0.359 | 0.253 0.322 0.332 | 0.349 | 0.401 0.383 | 0.353 | 0.323 | 0.289
PAX8 rs10864912 T 0.456 | 0.470 0.510 | 0.456 0.416 0.435 | 0.420 | 0.436 0.456 | 0.387 | 0.422 | 0.402
HIVEP3 rs4660590 A 0.472 | 0.444 0.535 | 0.533 0.411 0.449 | 0.481 | 0.401 0.408 | 0.554 | 0.495 | 0.534
CEP135 rs2593082 T 0.508 | 0.455 0.515 | 0.484 0.547 0.533 | 0.476 | 0.477 0.471 | 0.436 | 0.464 | 0.534
CEP135 rs2611826 G 0.490 | 0.545 0.485 | 0.516 0.444 0.467 | 0.527 | 0.535 | 0.544 | 0574 | 0.531 | 0.451
HMP19 rs1909704 A 0.670 | 0.702 0.636 | 0.665 0.645 0.701 | 0.501 | 0.471 0.500 | 0.510 | 0.495 | 0.525
TTLL7 rs11163772 A 0.159 | 0.187 0.116 | 0.143 0.168 0.178 | 0.102 | 0.122 0.073 | 0.103 | 0.083 | 0.132
TENM4(0ODZ4) rs2156215 T 0.033 | 0.005 0.086 | 0.027 0.033 0.014 | 0.237 | 0.262 0.214 | 0.304 | 0.203 | 0.206
KLRK1 rs2617151 A 0.183 | 0.172 0.222 | 0.137 0.164 0.215 | 0.090 | 0.110 | 0.083 | 0.078 | 0.089 | 0.093
KLRK1 rs2733852 G 0.294 | 0.293 0.308 | 0.264 0.280 0.322 | 0.150 | 0.157 0.150 | 0.127 | 0.161 | 0.157
OSR1 rs4666492 G 0.418 | 0.404 0.470 | 0.385 0.402 0.430 | 0.385 | 0.343 0.388 | 0.392 | 0.396 | 0.402
CTNNA2 rs4852547 G 0.484 | 0.455 0.525 | 0.495 0.467 0.481 | 0.333 | 0.390 | 0.272 | 0.333 | 0.359 | 0.324
MN1 rs134006 Cc 0.058 | 0.040 0.076 | 0.055 0.042 0.075 | 0.185 | 0.186 0.155 | 0.250 | 0.161 | 0.172
LTN1(RNF160) rs2832137 T 0.562 | 0.571 0.611 | 0.632 0.486 0.523 | 0.538 | 0.523 0.539 | 0.549 | 0.557 | 0.520
HERPUD2 rs11763983 T 0.571 | 0.601 0.636 | 0.588 0.533 0.505 | 0.259 | 0.262 0.296 | 0.245 | 0.240 | 0.250
GALNT10 rs574750 A 0.293 | 0.308 0.258 | 0.302 0.304 0.294 | 0.379 | 0.419 0.403 | 0.314 | 0.401 | 0.368
SAMD3(TMEM200A) rs9483115 T 0.348 | 0.354 0.348 | 0.363 0.318 0.360 | 0.438 | 0.471 0.413 | 0.436 | 0.370 | 0.500
SAMD3(TMEM200A) rs4141940 A 0.343 | 0.343 0.348 | 0.357 0.313 0.355 | 0.435 | 0.471 0.413 | 0.431 | 0.370 | 0.490
SAMD3(TMEM200A) rs899276 A 0.343 | 0.343 0.348 | 0.357 0.313 0.355 | 0.438 | 0.471 0.413 | 0.436 | 0.370 | 0.500
SAMD3(TMEM200A) rs7758496 G 0.34 0.34 0.36 0.35 0.31 0.36 0.42 0.471 0.40 0.43 0.35 0.45

SAMD3(TMEM200A) rs724324 G 0.349 | 0.354 0.348 | 0.363 0.322 0.360 | 0.439 | 0.477 0.413 | 0.436 | 0.370 | 0.500
SAMD3 rs4897380 Cc 0.36 0.37 0.38 0.36 0.33 0.37 0.44 0.471 0.42 0.49 0.37 0.45

SEMA6D rs470151 T 0.043 | 0.066 0.035 | 0.055 0.019 0.042 | 0.237 | 0.314 | 0.165 | 0.240 | 0.135 | 0.338
PMFBP1 rs11862324 T 0.170 | 0.182 0.232 | 0.181 0.126 0.136 | 0.237 | 0.279 0.218 | 0.186 | 0.260 | 0.250
NAV2 rs2707110 Cc 0.300 | 0.348 0.217 | 0.308 0.304 0.322 | 0.534 | 0.541 0.592 | 0.529 | 0.448 | 0.554
NAV2 rs873764 G 0.430 | 0.470 0.460 | 0.462 0.360 0.411 | 0.601 | 0.599 0.655 | 0.613 | 0.526 | 0.608
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TMEM132B rs4435061 A 0.286 | 0.263 0.328 | 0.308 0.257 0.280 | 0.317 | 0.337 0.345 | 0.289 | 0.297 | 0.319
TMEM132B rs10846917 T 0.669 | 0.662 0.631 | 0.621 0.720 0.701 | 0.562 | 0.541 0.544 | 0.588 | 0.620 | 0.520
TMEM132B rs10846924 T 0.230 | 0.227 0.288 | 0.264 0.192 0.187 | 0.279 | 0.314 | 0.296 | 0.260 | 0.240 | 0.289
STX8 rs1549332 A 0.124 | 0.126 0.071 | 0.104 0.168 0.145 | 0.103 | 0.134 | 0.087 | 0.083 | 0.120 | 0.098
OVCH1 rs1436321 A 0.308 | 0.283 0.374 | 0.286 0.290 0.308 | 0.505 | 0.552 0.529 | 0.451 | 0.505 | 0.495
SLC41A2 rs2731031 A 0.372 | 0.374 0.455 | 0.352 0.350 0.332 | 0.603 | 0.541 0.607 | 0.603 | 0.589 | 0.667
HNF4G rs2980221 A 0.586 | 0.611 0.545 | 0.566 0.570 0.636 | 0.537 | 0.442 0.573 | 0.510 | 0.547 | 0.598
SMARCA2 rs7033529 A 0.849 | 0.843 0.793 | 0.896 0.822 0.893 | 0.747 | 0.738 | 0.767 | 0.750 | 0.724 | 0.755
EBF2 rs4570167 Cc 0.344 | 0.313 0.343 | 0.297 0.350 0.407 | 0.542 | 0.453 0.495 | 0.627 | 0.589 | 0.534
EBF2 rs4242425 T 0.344 | 0.313 0.343 | 0.297 0.350 0.407 | 0.542 | 0.453 0.495 | 0.627 | 0.589 | 0.534
GAS2 rs10833804 G 0.664 | 0.657 0.646 | 0.687 0.696 0.636 | 0.677 | 0.756 0.665 | 0.647 | 0.661 | 0.667
LYST/NID1 rs7354999 G 0.989 1.000 | 0.960 | 0.995 0.995 0995 | 0.731 | 0.680 | 0.791 | 0.667 | 0.776 | 0.735
LOC100132252 rs9469615 Cc 0.143 | 0.126 0.136 | 0.143 0.117 0.192 | 0.057 | 0.041 0.068 | 0.039 | 0.094 | 0.044
LOC107984355 rs872837 A 0.363 | 0.394 0.449 | 0.324 0.322 0.327 | 0.244 | 0.256 0.277 | 0.172 | 0.307 | 0.216
SACM1L rs1969624 o 0.564 | 0.520 0.540 | 0.516 0.584 0.645 | 0.319 | 0250 | 0.291 | 0.363 | 0.391 | 0.294
PLEKHB1 rs591804 G 0.354 | 0.354 0.318 | 0.352 0.355 0.388 | 0.383 | 0.331 0.403 | 0.392 | 0.396 | 0.387
ATP8A1 rs2100766 T 0.034 | 0.025 0.061 | 0.060 0.009 0.019 | 0.093 | 0.081 0.107 | 0.083 | 0.094 | 0.098
KCNK9 rs1961261 A 0.230 | 0.232 0.263 | 0.264 0.201 0.196 | 0.261 | 0.326 0.252 | 0.230 | 0.260 | 0.245
SUMO4 rs237024 Cc 0.483 | 0.490 0.480 | 0.522 0.481 0.449 | 0593 | 0.628 | 0.553 | 0.613 | 0.562 | 0.613
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APPENDIX D. POPULATION GENETIC PARAMETER ESTIMATES OF BEHCET DISEASE
ASSOCIATED GENES IN THE 1000 GENOMES ASIAN POPULATIONS

Gene Total Eta Segregating | Haplotypes | Haplotype | ThetakK Pi Theta Tajima’s | FuLi’s | FuLi’s | Achaz R2
Sites Sites Diversity (Watterson) | D D F Y

ABCB5 4810 1406 1404 959 1.00 108.64 0.0008 187.66 -1.24 -9.90 -5.16 -0.46 0.04
API5 788 204 203 163 0.92 7.17 0.0002 27.23 -2.11 | -10.59 -6.77 -1.59 0.02
ASB18 1984 616 616 452 0.98 62.04 | 0.0009 82.22 -0.72 -9.44 -4.78 0.36 | 0.05
ATP8AL 7037 1920 1915 902 1.00 176.94 | 0.0007 256.26 -0.91 | -10.73 -5.26 0.14 | 0.05
BAG6 382 144 143 157 0.95 10.73 0.0008 19.22 -1.25 -5.57 -3.81 -0.82 0.04
BTNL2 642 454 450 240 0.97 94.45 0.0077 60.59 1.63 191 2.01 143 0.10
C100RF11 (LRMDA) 30401 8102 8093 1008 1.00 651.76 | 0.0006 1081.36 -1.17 | -12.52 -6.10 -0.05 | 0.04
C60RF10 (TSBP1) 2086 1083 1081 445 0.99 215.55 0.0027 144,55 1.44 -0.19 0.93 1.57 0.10
C60RF15 56 24 24 17 0.69 4.85 | 0.0038 3.20 1.23 -2.13 -0.84 2.08 | 0.10
C60RF47 49 13 13 15 0.72 0.97 0.0004 1.74 -0.94 -2.57 -2.34 -0.45 0.04
C60RF85 5961 1763 1762 998 1.00 233.92 235.30 -0.02 -9.54 -4.13 1.34 | 0.07
(SLC22A23) 0.0012

CCDC180 2020 578 578 373 0.98 62.87 | 0.0009 77.14 -0.54 | -10.11 -4.98 0.78 | 0.05
CCHCR1 492 250 250 132 0.94 38.36 | 0.0024 33.37 0.43 -1.46 -0.44 0.67 | 0.08
CCR1 157 39 39 33 0.28 0.99 | 0.0002 5.21 -2.09 -5.83 -4.98 -1.74 | 0.01
CCR3 702 206 206 160 0.86 19.57 | 0.0008 27.49 -0.83 -7.92 -4.56 0.15 | 0.05
CDH26 1524 399 399 440 0.98 18.42 | 0.0003 53.25 -1.90 | -10.83 -6.39 -1.32 | 0.02
CEP135 2132 531 530 362 0.98 35.47 | 0.0004 70.87 -1.46 | -10.60 -5.86 -0.64 | 0.03
COL12A1 3133 811 810 878 1.00 57.55 0.0005 108.24 -1.37 | -12.75 -6.63 -0.22 0.03
CPLX1 1427 438 437 527 0.99 48.92 0.0012 58.46 -0.48 -8.87 -4.46 0.71 0.06
CPVL 5291 1550 1545 988 1.00 154.73 | 0.0008 206.88 -0.74 -9.78 -4.75 0.29 | 0.05
CTLA4 145 48 48 48 0.67 1.47 | 0.0002 6.41 -2.03 -7.68 -6.03 -1.43 0.02
CTNNA2 34316 9730 9718 1008 1.00 955.57 0.0008 1298.64 -0.78 -9.70 -4.63 0.16 0.05
DEPDC1 532 145 145 103 0.74 11.13 0.0005 19.35 -1.20 -6.30 -4.14 -0.60 0.04
DHFRP2 150 110 109 35 0.81 22.25 0.0064 14.68 1.44 0.53 1.23 1.45 0.10
DNMT3A 2863 707 706 774 1.00 47.29 | 0.0004 94.36 -1.46 | -13.07 -6.88 -0.31 | 0.03
DTL 1831 485 485 342 0.97 30.97 | 0.0004 64.73 -1.52 -9.65 -5.50 -0.85 | 0.03
EBF2 6081 1629 1625 953 1.00 135.43 0.0007 217.42 -1.11 | -10.45 -5.30 -0.20 0.04
ERAP1 1453 435 435 317 0.97 57.39 0.0011 58.06 -0.03 -5.62 -2.64 0.73 0.07
FUT2 356 103 103 116 0.88 4.26 0.0004 13.75 -1.93 -6.39 -4.80 -1.59 0.02
GABBR1 704 273 273 147 0.94 25.63 | 0.0008 36.44 -0.86 -4.06 -2.56 -0.51 | 0.05
GALNT1 2769 781 781 780 1.00 81.82 0.0009 104.24 -0.63 -9.17 -4.53 0.42 0.05
GALTI10 6235 1875 1873 971 1.00 162.96 0.0007 250.25 -1.03 -9.56 -4.83 -0.19 0.04
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GAS2 4319 1159 1159 882 1.00 129.32 | 0.0009 154.69 -0.48 -9.70 -4.59 0.70 | 0.06
GIMAP1 226 62 62 55 0.72 5.30 | 0.0007 8.28 -0.97 -7.21 -4.97 0.27 | 0.04
GIMAP2 238 63 63 77 0.86 593 | 0.0007 8.41 -0.80 -4.90 -3.45 -0.05 | 0.05
GIMAP4 197 60 60 51 0.84 6.17 | 0.0009 8.01 -0.62 -6.15 -4.14 0.56 | 0.05
HCG27 212 121 120 98 0.95 25.94 | 0.0043 16.15 1.71 -1.45 0.32 221 | 011
HCG9 158 117 116 79 0.82 20.11 | 0.0062 15.62 0.81 0.70 0.87 0.69 | 0.09
HERPUD2 212 121 120 98 0.95 25.94 | 0.0043 16.15 1.71 -1.45 0.32 221 | 011
HIVEP3 14415 3684 3679 1004 1.00 299.71 | 0.0006 491.70 -1.15 | -11.35 -5.63 -0.17 | 0.04
HLA_B 297 270 248 690 0.99 54.89 | 0.0166 36.04 1.51 -0.94 0.52 176 | 011
HLA_DQ 836 798 783 578 0.98 241.87 | 0.0347 106.51 3.72 4.08 4.43 313 | 0.15
HLA_F 128 52 51 33 0.81 8.47 | 0.0022 6.94 0.59 -2.66 -141 112 | 0.08
HLA_G 185 99 98 41 0.80 22.60 | 0.0055 13.21 1.98 -1.66 0.34 263 | 0.12
HLA C 319 233 222 532 0.98 55.02 | 0.0163 31.10 2.21 -0.35 1.26 239 | 0.2
HLADQB1 905 861 861 646 0.99 278.42 | 0.0386 114.92 4.17 4.36 4.82 345 | 0.16
HMP19 1774 452 452 319 0.98 9.99 | 0.0002 60.33 -243 | -10.29 -6.44 -2.27 | 0.01
HNF4G 808 234 234 154 0.88 25.21 | 0.0009 31.23 -0.55 -9.89 -5.30 099 | 0.05
IFNG 118 28 28 28 0.62 1.45 | 0.0003 3.74 -1.51 -7.84 -6.16 0.05 | 0.03
IL10 142 38 38 33 0.73 2.87 | 0.0006 5.07 -1.12 -5.98 -4.54 -0.08 | 0.04
IL12A 178 43 43 37 0.59 3.75 | 0.0005 5.74 -0.90 -5.29 -3.92 0.02 | 0.04
IL17A 224 62 61 52 0.87 5.89 | 0.0008 8.28 -0.78 -6.48 -4.44 035 | 0.05
IL1A 269 72 72 47 0.57 8.09 | 0.0007 9.61 -0.43 -6.45 -4.10 0.84 | 0.06
IL23R 3296 853 852 680 1.00 74.90 | 0.0006 113.85 -1.00 | -11.43 -5.77 0.20 | 0.04
IL6 145 52 52 42 0.50 1.53 | 0.0003 6.94 -2.07 -4.63 -4.10 -1.88 | 0.01
KCNK9 3439 929 928 885 1.00 82.86 | 0.0008 123.99 -0.97 | -12.62 -6.26 046 | 0.04
KLRC4 473 144 144 119 0.93 17.22 | 0.0008 19.22 -0.30 -6.36 -3.58 0.74 | 0.06
KLRK1 429 116 116 103 0.79 15.81 | 0.0009 15.48 0.06 -6.76 -3.69 1.46 | 0.07
LILRA1 461 171 171 149 0.91 8.89 | 0.0010 22.82 -1.74 -6.12 -4.32 -1.42 | 0.03
LILRB1 901 307 306 248 0.94 24.16 | 0.0012 40.97 -1.19 -6.14 -3.76 -0.70 | 0.04
LOC100129342 207 53 53 44 0.65 4.90 | 0.0007 7.07 -0.82 -5.58 -3.96 0.14 | 0.05
LOC100132252 1039 385 384 428 0.99 38.60 | 0.0013 51.39 -0.72 -6.34 -3.49 -0.07 | 0.05
LOC107984355 617 179 179 309 0.98 11.38 | 0.0007 23.89 -1.50 -9.53 -5.90 -0.61 | 0.03
LOC285830 655 347 346 117 0.90 71.36 | 0.0032 46.31 1.57 -1.06 0.55 1.85| 0.0
LTN1 1567 430 430 337 0.98 33.70 | 0.0005 57.39 -1.20 | -11.92 -6.38 0.08 | 0.04
LYST 5588 1257 1257 828 1.00 38.18 | 0.0002 167.77 -2.27 | -13.74 -7.58 -1.84 | 0.01
MEFV 584 169 169 259 0.96 18.87 | 0.0013 22.56 -0.47 -8.59 -4.78 095 | 0.06
MICA 686 418 413 149 0.95 64.73 | 0.0042 55.79 0.47 -3.67 -1.40 1.05 | 0.08
MN1 1555 459 458 873 1.00 35.53 | 0.0007 61.26 -1.22 -8.90 -4.97 -0.47 | 0.04
MOG 427 185 183 88 0.86 9.16 | 0.0006 24.69 -1.80 -8.51 -5.57 -1.28 | 0.03
MSX2 199 51 51 43 0.65 1.94 | 0.0003 6.81 -1.90 -4.02 -3.62 -1.70 | 0.02
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MUC21 209 114 112 164 0.86 8.35 | 0.0014 15.22 -1.27 -3.31 -2.62 -0.99 | 0.04
NAV2 24008 6560 6550 1008 1.00 664.45 | 0.0009 875.55 -0.71 | -10.54 -4.95 0.39 | 0.05
NOD2 1185 321 320 282 0.88 12.18 | 0.0003 42.84 -2.07 | -11.73 -7.04 -1.50 | 0.02
OSR1 178 33 33 32 0.44 0.48 | 0.0001 4.40 -2.25 -9.61 -7.66 -1.33 | 0.01
OVCH1 1882 556 556 515 0.99 52.31 | 0.0007 74.21 -0.86 -8.17 -4.32 -0.05 | 0.05
PAX8 1700 507 506 448 0.98 50.28 | 0.0008 67.67 -0.75 -7.92 -4.16 0.09 | 0.05
PLEKHB1 459 119 119 111 0.84 13.49 | 0.0008 15.88 -0.42 -5.74 -3.42 047 | 0.06
PMFBP1 1461 401 401 340 0.98 29.81 | 0.0006 53.52 -1.29 | -11.16 -6.12 -0.20 | 0.04
POUSF1 190 103 103 64 0.87 17.20 | 0.0027 13.75 0.70 -2.77 -1.12 131 | 0.08
PPP1R11 73 33 32 21 0.62 2.16 | 0.0007 4.40 -1.29 -1.38 -1.65 -1.24 | 0.03
PSMD14 2268 531 530 424 0.99 35.12 | 0.0003 70.87 -1.47 | -13.68 -7.28 -0.16 | 0.03
PSORS1C1 920 567 561 272 0.97 101.02 | 0.0040 75.68 0.98 -0.76 0.33 1.16 | 0.09
PTPN22 1249 313 313 243 0.91 24.69 | 0.0004 41.78 -1.18 -9.58 -5.42 -0.23 | 0,04
RALGAPA2 8018 1953 1950 958 1.00 113.86 | 0.0004 260.66 -1.66 | -13.06 -6.78 -0.79 | 0.03
RIMBP2 11477 3395 3385 1008 1.00 412.77 | 0.0013 453.12 -0.26 -9.19 -4.09 0.87 | 0.06
RNF39 173 89 89 49 0.84 10.65 | 0.0019 11.88 -0.29 -1.53 -1.06 -0.08 | 0.06
SACM1L 1481 447 446 275 0.94 64.48 | 0.0011 59.66 0.24 -1.77 -3.46 153 | 0.07
SAMD3 6653 2044 2037 962 1.00 308.60 | 0.0014 272.81 0.39 -9.19 -3.68 1.87 | 0.08
SEMA6D 15970 4670 4662 1003 1.00 471.63 | 0.0008 623.29 -0.72 | -1041 -4.91 0.37 | 0.05
SGPP2 3802 1099 1096 974 1.00 80.10 | 0.0006 146.68 -1.33 -9.81 -5.23 -0.61 | 0.04
SLC41A2 3845 1111 1110 650 1.00 120.88 | 0.0008 148.28 -0.54 | -10.17 -4.84 0.69 | 0.05
SLC43A3 603 162 162 164 0.89 6.28 | 0.0003 21.62 -2.02 | -10.16 -6.64 -1.43 | 0.02
SLC44A4 406 156 156 141 0.94 16.72 | 0.0011 20.82 -0.56 -4.38 -2.67 -0.02 | 0.05
SLIT2 10545 2845 2840 1004 1.00 205.09 | 0.0006 379.72 -1.35 | -11.29 -5.77 -052 | 0.04
SMARCA?2 6721 1809 1808 1001 1.00 177.36 | 0.0010 241.44 -0.78 | -11.90 -5.68 0.58 | 0.05
SMG6 6965 1975 1974 920 1.00 173.24 | 0.0007 263.60 -1.01 | -12.11 -5.91 022 | 0.04
SORBS2 11721 3518 3501 1008 1.00 434.77 | 0.0012 469.54 -0.22 -9.06 -4.00 0.92 | 0.06
STAT4 3720 989 989 894 1.00 94.74 | 0.0007 132.00 -0.83 | -11.46 -5.63 048 | 0.05
STK39 8547 2341 2339 966 1.00 321.08 | 0.0011 312.45 0.08 -9.04 -3.82 137 | 0.07
STX8 10346 2820 2815 1008 1.00 217.81 | 0.0007 376.38 -1.24 | -11.57 -5.81 -0.29 | 0.04
SUMO4 36 8 8 8 0.40 0.79 | 0.0010 1.07 -0.48 -2.98 -2.49 0.46 | 0.05
SUSD1 3622 1048 1048 974 1.00 102.97 | 0.0008 139.87 -0.77 | -10.86 -5.31 045 | 0.05
TCF19 190 92 91 52 0.88 12.50 | 0.0016 12.28 0.05 -3.47 -1.99 0.63 | 0.07
TENM4 23487 6209 6203 1008 0.30 558.50 | 0.0007 828.70 -0.96 | -11.78 -5.65 0.20 | 0.04
TFCP2L1 2031 532 531 679 0.33 49.23 | 0.0007 71.00 -0.89 | -10.39 -5.38 0.28 | 0.05
TLR4 338 80 80 95 0.85 3.69 | 0.0003 10.68 -1.80 -9.49 -6.65 -0.85 | 0.02
TMEM132B 9972 2766 2764 1007 1.00 256.79 | 0.0008 369.17 -0.90 | -10.43 -5.08 0.11 | 0.05
TNF 61 13 13 13 0.33 0.47 | 0.0002 1.74 -1.55 -2.57 -2.64 -1.29 | 0.02
TNFAIP3 381 116 116 110 0.69 3.72 | 0.0002 15.48 -2.13 -8.63 -6.11 -1.73 | 0.02
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TRIM31 338 146 146 166 0.95 14.92 19.49 -0.67 -2.90 -0.36 | 0.05
0.0015 -1.97

TTLL7 3060 874 873 605 0.99 56.74 116.65 -1.51 -9.93 -0.85 | 0.03
0.0004 -5.45

UBAC2 5101 1406 1405 808 1.00 110.54 187.66 -1.21 -10.66 -0.31 | 0.04
0.0006 -5.47

UBASH3B 4485 1324 1324 985 1.00 141.49 176.71 -0.59 -8.72 0.36 | 0.05
0.0009 -4.21

UBD 120 48 48 30 0.79 6.17 6.41 -0.10 -2.08 0.30 | 0.06
0.0015 -1.38

ZNRD1 85 53 53 38 0.81 4.43 7.07 -1.00 -0.67 -0.97 | 0.04
0.0012 -1.00
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APPENDIX E.

POPULATION GENETIC PARAMETER ESTIMATES OF BEHCET DISEASE
ASSOCIATED GENES IN THE 1000 GENOMES AFRICAN POPULATIONS

Gene Total Eta Segregating | Haplotypes | Haplotype | ThetaK Pi Theta Tajima’s | FuLi’s | FuLi’s | Achaz R2
Sites Sites Diversity (Watterson) | D D F Y

ABCB5 4810 2530 2527 1249 1.00 204.23 | 0.0014 325.87 -1.09 -7.03 -3.64 -0.65 0.04
API5 788 328 327 247 0.97 11.20 | 0.0003 42.25 -2.10 -8.57 -5.45 -1.87 0.02
ASB18 1984 1028 1025 697 1.00 104.25 | 0.0015 132.41 -0.62 -5.14 -2.61 -0.20 0.05
ATP8AL 7037 3530 3511 1143 1.00 238.82 | 0.0010 454.68 -1.38 -7.55 -4.05 -1.02 0.03
BAG6 382 180 180 206 0.96 11.07 | 0.0008 23.18 -1.47 -6.64 -4.35 -1.03 0.03
BTNL2 642 526 520 160 0.96 43.65 | 0.0035 67.75 -1.03 -4.52 -2.73 -0.76 0.04
C100RF11 (LRMDA) 30401 | 14818 14778 1322 1.00 872.90 | 0.0008 1908.62 -1.58 -9.29 -4.84 -1.18 0.03
C60RF10 (TSBP1) 2086 1267 1264 591 0.99 203.66 | 0.0026 163.19 0.72 -2.76 -0.64 1.10 0.08
C60RF15 56 38 38 37 0.74 3.58 | 0.0028 4.89 -0.68 -2.70 -2.15 -0.27 0.05
C60RF47 49 24 24 24 0.75 1.11 | 0.0005 3.09 -1.52 -3.39 -3.16 -1.18 0.02
C60RF85

(SLC22A23) 5961 3108 3098 1285 1.00 277.29 | 0.0015 400.32 -0.89 -6.62 -3.33 -0.44 0.04
CCDC180 2020 907 905 481 0.99 67.38 | 0.0010 116.83 -1.23 -8.53 -4.50 -0.67 0.04
CCHCR1 492 293 293 228 0.97 43.68 | 0.0028 37.74 0.45 -2.42 -0.84 0.80 0.07
CCR1 157 74 74 69 0.76 2.61 | 0.0004 9.53 -1.96 -5.43 -4.40 -1.71 0.02
CCR3 702 366 366 285 0.95 24.89 | 0.0010 47.14 -1.35 -7.69 -4.48 -0.85 0.03
CDH26 1524 720 720 606 0.99 43.21 | 0.0008 92.74 -1.54 -8.99 -4.97 -1.07 0.03
CEP135 2132 1052 1051 567 0.99 46.61 | 0.0006 135.50 -1.90 -7.39 -4.46 -1.70 0.02
COL12A1 3133 1501 1495 1052 1.00 82.26 | 0.0007 193.33 -1.67 -9.44 -5.11 -1.25 0.03
CTLA4 145 60 60 56 0.82 2.44 | 0.0004 7.73 -1.82 -6.47 -5.04 -1.35 0.02
CPLX1 1427 712 711 683 1.00 59.49 | 0.0015 91.71 -1.02 -7.79 -4.08 -0.43 0.04
CPVL 5291 2705 2695 1232 1.00 199.51 | 0.0011 348.41 -1.24 -6.51 -3.54 -0.91 0.04
CTNNA2 34316 | 17541 17485 1322 1.00 1314.89 | 0.0012 2259.35 -1.22 -8.04 -4.08 -0.76 0.04
DEPDC1 532 253 253 199 0.94 20.03 | 0.0009 32.59 -1.10 -6.28 -3.78 -0.60 0.04
DHFRP2 150 126 125 69 0.83 23.84 | 0.0069 16.23 1.30 -0.84 0.40 1.55 0.10
DNMT3A 2863 1278 1274 936 1.00 65.59 | 0.0006 164.61 -1.75 -9.60 -5.25 -1.34 0.03
DTL 1831 921 920 486 0.99 44.44 | 0.0006 118.63 -1.81 -7.66 -4.54 -1.56 0.02
EBF2 6081 3026 3007 1187 1.00 197.84 | 0.0010 389.76 -1.43 -8.20 -4.36 -1.04 0.03
ERAP1 1453 762 760 538 0.99 66.40 | 0.0012 98.15 -0.94 -6.15 -3.31 -0.49 0.04
FUT2 356 178 178 227 0.93 19.94 | 0.0020 22.93 -0.37 -6.09 -3.34 0.44 0.06
GABBR1 704 371 370 228 0.96 19.66 | 0.0006 47.79 -1.69 -4.81 -3.38 -1.52 0.03
GALNT1 2769 1380 1380 1027 1.00 101.99 | 0.0011 177.75 -1.24 -7.29 -3.92 -0.82 0.04
GALTI10 6235 3215 3206 1189 1.00 292.02 | 0.0013 414,10 -0.86 -6.92 -3.42 -0.37 0.05

(cont. on the next page)
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GAS2 4319 2263 2253 1052 1.00 192.97 | 0.0013 291.48 -0.98 -6.70 -3.44 -0.54 0.04
GIMAP1 226 114 113 113 0.95 6.67 | 0.0009 14.68 -1.51 -2.80 -2.49 -1.36 0.03
GIMAP2 238 132 132 187 0.95 6.45 | 0.0008 17.00 -1.73 -6.56 -4.63 -1.36 0.02
GIMAP4 197 86 86 82 0.89 7.37 | 0.0011 11.08 -0.91 -2.91 -2.24 -0.63 0.04
HCG27 212 143 143 130 0.95 22.84 | 0.0038 18.42 0.67 -0.48 0.18 0.78 0.08
HCG9 158 127 124 186 0.96 25.05 | 0.0077 16.36 1.48 0.55 1.26 1.46 0.10
HERPUD2 212 143 143 130 0.95 22.84 | 0.0038 18.42 0.67 -0.48 0.18 0.78 0.08
HIVEP3 14415 7323 7298 1312 1.00 519.53 | 0.0010 943.23 -1.31 -8.02 -4.16 -0.89 0.04
HLA_B 297 282 261 975 1.00 50.66 | 0.0153 36.32 1.13 2.56 1.93 0.72 0.10
HLA_DQ 836 799 784 761 0.97 236.97 | 0.0340 102.91 3.77 3.96 4.37 3.23 0.15
HLA_F 128 74 73 58 0.91 10.41 | 0.0027 9.53 0.25 -5.00 -2.88 1.18 0.07
HLA_G 185 125 124 69 0.90 25.63 | 0.0062 16.10 1.64 -1.91 0.04 2.17 0.10
HLAC 319 284 270 805 1.00 63.54 | 0.0188 36.58 2.10 1.95 2.36 1.86 0.12
HLADQB1 905 866 865 794 0.98 24495 | 0.0340 111.54 3.46 -0.10 2.39 3.66 0.14
HMP19 1774 842 838 483 0.99 49.72 | 0.0008 108.45 -1.57 -8.50 -4.75 -1.16 0.03
HNF4G 808 421 419 301 0.97 23.39 | 0.0009 54.23 -1.63 -7.01 -4.33 -1.34 0.03
IFNG 118 59 59 51 0.85 2.26 | 0.0005 7.60 -1.86 -4.54 -3.89 -1.62 0.02
IL10 142 58 58 59 0.85 4.59 | 0.0010 7.47 -1.02 -5.32 -3.88 -0.32 0.04
IL12A 178 82 82 75 0.90 5.98 | 0.0009 10.56 -1.18 -4.79 -3.51 -0.71 0.04
IL17A 224 110 110 102 0.93 6.17 | 0.0008 14.17 -1.56 -6.51 -4.58 -1.09 0.03
IL1A 269 139 139 108 0.94 10.77 | 0.0009 17.90 -1.11 -4.62 -3.17 -0.73 0.04
IL23R 3296 1664 1659 806 1.00 118.55 | 0.0010 214.33 -1.30 -7.46 -4.01 -0.89 0.04
IL6 145 66 65 77 0.92 451 | 0.0010 8.50 -1.26 -3.47 -2.83 -0.91 0.03
KCNK9 3439 1758 1751 1214 1.00 124.64 | 0.0012 226.44 -1.31 -7.11 -3.87 -0.95 0.04
KLRC4 473 240 240 160 0.95 24.78 | 0.0012 30.91 -0.56 -5.74 -3.18 0.06 0.05
KLRK1 429 199 199 155 0.95 26.10 | 0.0015 25.63 0.05 -4.32 -2.13 0.66 0.07
LILRA1 461 239 239 240 0.97 18.64 | 0.0021 30.78 -1.12 -5.65 -3.51 -0.70 0.04
LILRB1 901 508 505 638 0.99 43.66 | 0.0021 65.43 -0.96 -5.15 -2.95 -0.58 0.04
LOC100129342 207 97 97 79 0.92 3.99 | 0.0006 12.49 -1.87 -5.04 -4.02 -1.65 0.02
LOC100132252 1039 574 570 560 0.99 53.55 | 0.0018 73.93 -0.80 -3.94 -2.29 -0.51 0.05
LOC107984355 617 276 274 642 0.99 17.80 | 0.0010 35.55 -1.42 -8.77 -5.20 -0.88 0.03
LOC285830 655 443 442 257 0.98 77.78 | 0.0035 57.06 1.04 -3.19 -0.72 1.58 0.09
LTN1 1567 743 742 471 0.99 40.87 | 0.0006 95.70 -1.66 -9.26 -5.17 -1.22 0.03
LYST 5588 2713 2702 1066 1.00 183.39 | 0.0008 349.45 -1.38 -8.61 -4.49 -0.93 0.03
MEFV 584 278 277 481 0.99 22.98 | 0.0016 35.81 -1.02 -5.18 -3.16 -0.61 0.04
MICA 686 533 526 260 0.98 67.66 | 0.0044 68.65 -0.04 0.26 0.09 -0.07 0.06
MN1 1555 743 739 1062 1.00 40.16 | 0.0008 95.70 -1.68 -7.98 -4.63 -1.36 0.03
MOG 427 259 257 169 0.96 23.05 | 0.0015 33.36 -0.88 -6.94 -3.95 -0.22 0.04
MSX2 199 94 94 104 0.94 8.05 | 0.0013 12.11 -0.92 -5.00 -3.40 -0.36 0.04

(cont. on the next page)
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MUC21 209 146 141 233 0.96 9.74 | 0.0016 18.81 -1.35 -0.68 -1.26 -1.41 0.03
NAV2 24008 | 12463 12414 1322 1.00 988.67 | 0.0013 1605.28 -1.12 -7.20 -3.68 -0.70 0.04
NOD2 1185 530 529 420 0.99 26.67 | 0.0007 68.27 -1.76 -8.55 -5.03 -1.40 0.02
OSR1 178 88 88 103 0.79 2.87 | 0.0004 11.33 -2.04 -7.26 -5.43 -1.69 0.02
OVCH1 1882 953 950 692 0.99 80.03 | 0.0011 122.75 -1.01 -6.88 -3.64 -0.54 0.04
PAX8 1700 850 848 606 0.99 66.97 | 0.0011 109.48 -1.12 -7.23 -3.89 -0.66 0.04
PLEKHB1 459 256 254 251 0.96 24.15 | 0.0015 32.97 -0.76 -5.46 -3.14 -0.22 0.05
PMFBP1 1461 635 633 486 0.99 37.36 | 0.0007 81.79 -1.57 | -10.36 -5.64 -1.01 0.03
POUSF1 190 107 107 67 0.92 14.46 | 0.0023 13.78 0.13 -2.35 -1.21 0.51 0.07
PPP1R11 73 35 33 30 0.85 3.02 | 0.0010 451 -0.83 -2.49 -2.18 -0.58 0.05
PSMD14 2268 998 996 608 0.99 30.15 | 0.0003 128.55 -2.22 -9.73 -5.69 -2.03 0.01
PSORS1C1 920 582 577 366 0.97 94.74 | 0.0038 74.96 0.76 -3.23 -0.90 1.24 0.08
PTPN22 1249 541 541 375 0.97 22.73 | 0.0004 69.68 -1.94 -8.07 -4.93 -1.69 0.02
RALGAPA2 8018 3639 3634 1224 1.00 137.17 | 0.0004 468.72 -2.06 -9.72 -5.41 -1.83 0.02
RIMBP2 11477 6072 6045 1322 1.00 506.77 | 0.0016 782.10 -1.03 -6.49 -3.34 -0.63 0.04
RNF39 173 94 94 70 0.92 12.41 | 0.0022 12.11 0.07 -2.48 -1.36 0.47 0.07
SACM1L 1481 749 749 441 0.99 77.14 | 0.0014 96.47 -0.58 -6.50 -3.21 0.01 0.05
SAMD3 6653 3684 3669 1205 1.00 319.27 | 0.0014 474.51 -0.95 -5.16 -2.78 -0.65 0.04
SEMA6D 15970 8188 8160 1317 1.00 556.11 | 0.0009 1054.65 -1.38 -9.12 -4.65 -0.90 0.03
SGPP2 3802 1907 1903 1165 1.00 133.19 | 0.0010 245.63 -1.33 -8.36 -4.40 -0.88 0.03
SLC41A2 3845 1894 1891 817 1.00 124.14 | 0.0008 243.95 -1.43 -6.37 -3.64 -1.15 0.03
SLC43A3 603 264 264 260 0.98 15.57 | 0.0008 34.00 -1.54 -6.38 -4.11 -1.21 0.03
SLC44A4 406 211 211 217 0.97 18.01 | 0.0011 27.18 -0.96 -5.18 -3.21 -0.52 0.04
SLIT2 10545 5088 5069 1298 1.00 278.11 | 0.0008 655.35 -1.68 -9.28 -4.94 -1.31 0.03
SMARCA?2 6721 3437 3427 1299 1.00 243.11 | 0.0014 442.70 -1.31 -8.31 -4.31 -0.86 0.04
SMG6 6965 3153 3142 1159 1.00 225.72 | 0.0009 406.12 -1.29 | -10.61 -5.23 -0.61 0.04
SORBS2 11721 6134 6122 1321 1.00 561.34 | 0.0015 790.08 -0.84 -6.80 -3.34 -0.36 0.05
STAT4 3720 1762 1757 1057 1.00 116.54 | 0.0008 226.95 -1.41 -8.69 -4.59 -0.96 0.03
STK39 8547 4545 4536 1218 1.00 405.22 | 0.0014 585.41 -0.90 -7.29 -3.59 -0.39 0.04
STX8 10346 5399 5381 1319 1.00 437.06 | 0.0013 695.41 -1.08 -1.72 -3.88 -0.60 0.04
SUMO4 36 15 15 14 0.54 0.69 | 0.0009 1.93 -1.39 -0.05 -0.71 -1.45 0.02
SUSD1 3622 1798 1794 1195 1.00 120.52 | 0.0009 231.59 -1.39 -8.23 -4.38 -0.96 0.03
TCF19 190 100 99 69 0.90 11.74 | 0.0015 12.88 -0.24 -4.24 -2.54 0.40 0.06
TENM4 23487 | 11678 11642 1320 1.00 838.79 | 0.0011 1504.17 -1.29 -8.38 -4.27 -0.83 0.04
TFCP2L1 2031 955 953 862 1.00 66.90 | 0.0010 123.01 -1.32 -8.25 -4.44 -0.83 0.03
TLR4 338 167 167 211 0.97 9.55 | 0.0007 21.51 -1.56 -5.62 -3.92 -1.25 0.03
TMEM132B 9972 5241 5227 1305 1.00 370.74 | 0.0011 675.06 -1.31 -1.77 -4.07 -0.91 0.04
TNF 61 27 27 28 0.42 0.75 | 0.0003 3.48 -1.89 -6.20 -5.27 -1.31 0.01
TNFAIP3 381 167 165 179 0.93 12.19 | 0.0008 21.51 -1.22 -7.52 -4.66 -0.48 0.04
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TRIM31 338 191 191 275 0.98 20.99 | 0.0021 24.60 -0.41 -2.49 -1.53 -0.16 0.05
TTLL7 3060 1380 1379 748 1.00 77.70 | 0.0006 177.75 -1.63 -8.33 -4.63 -1.28 0.03
UBAC2 5101 2372 2367 960 1.00 110.87 | 0.0006 305.52 -1.85 -9.22 -5.10 -1.56 0.02
UBASH3B 4485 2372 2363 1215 1.00 182.56 | 0.0012 305.52 -1.17 -6.95 -3.67 -0.77 0.04
UBD 120 67 66 53 0.81 9.70 | 0.0023 8.63 0.33 -3.39 -1.79 1.16 0.07
ZNRD1 85 39 39 32 0.80 5.38 | 0.0015 5.02 0.18 -0.86 -0.46 0.36 0.07
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POPULATION GENETIC PARAMETER ESTIMATES OF BEHCET DISEASE
ASSOCIATED GENES IN THE 1000 GENOMES EUROPEAN POPULATIONS

“Gene Total Eta Segregating | Haplotypes | Haplotype | ThetaK Pi Theta Tajima’s | FuLi’s | FuLi’s | Achaz R2
Sites Sites Diversity (Watterson) | D D F Y

ABCBS 4810 | 1331 1330 937 1.00 15470 | 0.0011 177.69 038 | -964 | -447 0.83 | 0.6
APIS 788 | 197 196 159 0.93 11.00 | 0.0003 26.30 167 | -1045 | -6.44 081 | 0.03
ASB18 1984 | 674 674 443 0.98 67.32 | 0.0010 89.98 074 | -856| -4.37 017 | 005
ATP8AL 7037 | 1794 1790 842 1.00 22455 | 0.0009 239.50 018 | -8.66 | -3.87 091 | 0.06
BAG6 382 | 132 131 123 0.96 10.40 | 0.0007 17.62 116 | 778 | -494| 021 | 004
BTNLZ 642 | 438 434 98 0.94 38.91 | 0.0032 58.47 097 | 277| o061 124 | 004
CL00RF11 (LRMDA) | 30401 | 7855 7846 1005 1.00 618.55 | 0.0005 1048.67 121 | 1128 | 561 030 | 004
CEORF10 (TSBPI) 2086 | 1171 1166 432 0.98 214.66 | 0.0027 156.33 110 | -044| 058 123 | 009
C60RF15 56 27 27 25 0.73 458 | 0.0036 3.60 066 | -125| -051 105 | 008
CEORF47 49 15 15 15 0.68 0.87 | 0.0004 2.00 124 | 363 | -3.26 062 | 003
C6ORF85

(SLC22A23) 5061 | 1749 1747 965 1.00 210.03 | 0.0011 23350 030 | -7.99| -3.66 065 | 006
CCDC180 2020 | 526 525 329 0.98 50.52 | 0.0007 70.22 082 | -919| -478 019 | 005
CCHCR1 492 | 255 254 146 0.96 4527 | 0.0029 34.04 095 | -1.40| -0.05 125 |  0.09
CCR1 157 48 48 43 0.47 210 | 0.0003 6.41 177 -805| -6.12 085 | 0.2
CCR3 702 178 178 116 0.93 23.77 | 0.0010 23.76 000 | -594| -3.08 1.00 | 0.07
CDH26 1524 | 442 440 380 0.99 15.04 | 0.0003 59.01 217 | -1092 | -657 179 | 002
CEP135 2132 | 536 536 348 0.98 42.06 | 0.0005 71.56 120 | -1011 | -5.46 028 | 004
COL12A1 3133 | 786 785 818 1.00 28.39 | 0.0002 104.93 214 | 1140 | -657 174 | 002
CTLA4 145 26 26 24 0.66 1.37 | 0.0002 3.47 148 | -618| -5.04 047 | 003
CPLX1 1427 | 426 425 522 1.00 55.09 | 0.0013 56.87 -0.09 | -7.04| -336 090 | 006
CPVL 5201 | 1639 1634 950 1.00 177.83 | 0.0009 218.81 055 | -7.94| -382 028 | 005
CTNNA2 34316 | 9396 9386 1006 1.00 861.27 | 0.0008 1254.40 092 | 1011 | -491 001| 005
DEPDCI 532 | 140 140 98 0.83 14.99 | 0.0007 18.69 056 | -7.31| -4.28 057 | 005

(cont. on the next page)
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DHFRP2 150 92 92 35 0.90 2458 | 0.0071 12.28 278 | 105| 232 264 | 013
DNMT3A 2863 | 726 725 695 1.00 57.53 | 0.0005 96.92 119 | -1087 | -5.70 018 | 004
DTL 1831 | 504 504 302 0.97 38.64 | 0.0006 67.29 124 | 787 | -448 -0.64 | 0.04
EBF2 6081 | 1738 1727 878 1.00 170.09 | 0.0008 232.03 079 | -923| -454 012 | 005
ERAP1 1453 | 517 514 371 0.99 77.47 | 0.0015 69.02 036 | -606| -253 133 | 007
FUT2 356 | 103 103 126 0.85 1532 | 0.0015 13.75 032 | -593| -313 165| 007
GABBR1 704 | 305 304 151 0.91 18.32 | 0.0006 40.72 159 | 739 | -4.64 113 | 0.03
GALNT1 2769 | 754 754 714 1.00 89.96 | 0.0010 100.66 031 | -815| -3.86 072 | 006
GALTIO 6235 | 1806 1803 929 1.00 247.65 | 0.0011 241.11 008 | -827| -351 124 | 007
GAS2 4319 | 1189 1186 831 1.00 127.31 | 0.0009 158.74 -058 | -1062 | -5.06 070 | 0.5
GIMAP1 226 48 48 45 0.72 458 | 0.0006 6.41 075 | -469 | -341 0.05| 005
GIMAP2 238 53 53 54 0.81 578 | 0.0007 7.08 049 | -453| -311 036 | 005
GIMAP4 197 52 52 41 0.81 515 | 0.0008 6.94 069 | -534| -3.74 029 | 005
HCG27 22| 12 121 115 0.95 2485 | 0.0041 16.29 148 | -101| 040 180 | 0.0
HCGY 158 | 115 113 72 0.87 21.00 | 0.0065 15.35 1.03| 018| 073 103 | 009
HERPUD2 212 122 121 115 0.95 24.85 | 0.0041 16.29 148 | -101| 040 180 | 0.0
HIVEP3 14415 | 3943 3934 1003 1.00 356.88 | 0.0007 526.40 095 | -931| -4.62 -0.14 | 0.04
HLA_B 297 | 246 226 710 0.99 54.42 | 0.0165 32.84 189 | 199 | 224 160 | 012
HLA_DQ 836 | 793 778 595 0.98 250.20 | 0.0372 105.87 424 | 403| 476 361 | 017
HLA_F 128 51 50 32 0.84 8.12 | 0.0021 6.81 051 | -237| -127 097 | 008
HLA G 185 95 94 38 0.83 24.09 | 0.0058 12.68 250 | 035| 177 259 | 013
HLAC 319 | 268 254 602 0.99 62.61 | 0.0185 35.78 217 | 230| 259 18| 012
HLADQB1 905 | 860 860 624 0.98 257.90 | 0.0358 114.81 365 | 436| 446 297 | 015
HMP19 1774 | 478 477 293 0.97 23.06 | 0.0004 63.81 -1.86 | -9.07 | -5.47 143 | 0.02
HNFAG 808 | 252 250 163 0.95 30.33 | 0.0011 33.64 028 | -541| -2.88 041 | 006
IFNG 118 25 25 22 0.74 1.96 | 0.0004 3.34 100 | 584 | -457 032| 004
IL10 142 53 53 51 0.84 515 | 0.0011 7.08 072 | -48 | -347 010 | 005
IL12A 178 46 46 40 0.81 550 | 0.0008 6.14 028 | -300| -207 030 | 006
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IL17A 224 60 59 53 0.77 579 | 0.0007 8.01 075 | -571| -394 030 | 005
IL1A 269 67 66 45 0.81 11.49 | 0.0010 8.94 077 | -545| 2.8 238 | 0.09
IL23R 3206 | 884 883 603 1.00 97.96 | 0.0008 118,02 050 | -9.41| -453 064 | 0.06
IL6 145 44 44 40 0.75 420 | 0.0009 5.87 075 | -476| -3.48 011 | 005
KCNK?9 3439 | 964 959 888 1.00 85.38 | 0.0008 128.70 -0.99 | -1046 | -5.31 003 | 0.04
KLRC4 473 | 114 114 74 0.88 15.18 | 0.0007 15.22 001 | -563| -312 106 | 007
KLRK1 429 127 127 90 0.87 13.87 | 0.0008 16.95 051 | -682| -4.04 057 | 005
LILRA1 461 144 143 107 0.89 9.28 | 0.0011 19.22 147 | 557 | -391 -1.04 | 0.03
LILRB1 901 | 283 282 256 0.95 3340 | 0.0016 37.78 033 | -385| -2.09 013 | 0.6
LOC100129342 207 67 67 52 0.83 473 | 0.0007 8.94 128 | -726| 514 029 | 003
LOC100132252 1039 | 444 442 413 0.99 4113 | 0.0014 59.28 089 | -544| -313 042 | 005
LOC107984355 617 | 173 172 252 0.97 10.83 | 0.0006 23.10 152 | -940| -5.90 071 | 0.03
LOC285830 655 | 365 364 151 0.94 70.75 | 0.0032 48.73 131| -081| 051 153 | 010
LTNL 1567 | 368 368 281 0.98 32.87 | 0.0005 49.13 096 | -9.34| -5.08 005 | 0.04
LYST 5588 | 1265 1261 789 1.00 100.14 | 0.0004 168.88 120 | -1432 | -7.08 034 | 004
MEFV 584 | 150 149 190 0.94 20.70 | 0.0014 20.03 010 | -7.88| -4.10 178 | 007
MICA 686 | 343 340 165 0.96 62.33 | 0.0040 45.79 1.05| 000| 071 110 | 0.09
MN1 1555 | 388 386 819 1.00 30.54 | 0.0006 51.80 119 | -875| -4.93 039 | 004
MOG 47| 214 212 106 0.92 1415 | 0.0009 28.57 145 | 359 | -2.77 127 | 003
MSX2 199 60 60 50 0.75 3.77 | 0.0006 8.01 143 | 583 | -441 079 | 0.03
Muc21 209 | 113 111 198 0.94 9.84 | 0.0016 15.09 098 | -0.09| -0.66 .02 | 0.04
NAV2 24008 | 6660 6649 1006 1.00 642.34 | 0.0008 889.13 082 | 911 | -442 002 | 005
NOD2 1185 | 303 303 257 0.96 24.00 | 0.0006 40.45 118 | -967 | -547 020 | 0.04
OSR1 178 47 47 51 071 139 | 0.0002 6.27 2.05 | -405| -3.75 -1.89 | 0.01
OVCHI 1882 | 522 521 455 0.99 60.17 | 0.0009 69.69 040 | -877| -431 074 | 0.06
PAXS 1700 | 472 471 415 0.98 62.38 | 0.0010 63.01 003| -772| -360 111|007
PLEKHBL 459 141 141 95 0.88 13.85 | 0.0008 18.82 075 | -490| -311 017 | 005

(cont. on the next page)
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Appendix F(cont.

PMFBP1 1461 | 383 381 306 0.98 38.15 | 0.0007 51.13 074 | -890| -470 033| 005
POUSF1 190 88 88 47 0.92 16.43 | 0.0026 11.75 110 | -132| -0.08 146 |  0.09
PPPIR11 73 41 40 35 0.72 216 | 0.0007 5.47 157 | -372| -331 126 | 0.03
PSMD14 2268 | 550 549 423 0.99 33.03 | 0.0003 73.43 -1.61 | -12.09 | -6.63 -0.68 | 0.03
PSORSIC1 920 | 491 487 258 0.98 100.68 | 0.0040 65.55 156 | -210| 010 204 | 010
PTPN22 1249 | 323 323 257 0.97 31.68 | 0.0005 4312 077 | -948| -5.08 042 | 005
RALGAPAZ 8018 | 1879 1879 898 1.00 64.85 | 0.0002 250.85 218 | -1397 | -7.54 167 | 002
RIMBP2 11477 | 3617 3603 1006 1.00 403.01 | 0.0013 482.88 049 | -8.65| -4.02 045 | 0.06
RNF39 173 77 77 48 0.89 7.65 | 0.0014 10.28 070 | -212| -1.68 -0.46 | 0.05
SACMIL 1481 | 459 459 275 0.97 73.72 | 0.0013 61.28 059 | -8.06| -3.34 211 | 008
SAMD3 6653 | 2122 2116 878 1.00 290.04 | 0.0013 283.29 007 | -575| -2.42 079 | 007
SEMA6D 15970 | 4321 4316 997 1.00 478.33 | 0.0008 576.87 050 | -910| -421 049 | 0.6
SGPP2 3802 | 1020 1015 882 1.00 94.38 | 0.0007 136.17 090 | -879| -451 009 | 005
SLCA1AZ 3845 | 1127 1126 550 0.99 89.81 | 0.0006 150.46 118 | -10.05 | -5.23 034 | 004
SLCA3A3 603 | 164 164 170 0.95 8.76 | 0.0004 21.89 171 | -1050 | -6.61 080 | 003
SLC44A4 406 | 138 138 136 0.94 17.17 | 0.0011 18.42 019 | -487| -2.74 057 | 006
SLIT2 10545 | 2767 2761 991 1.00 246.09 | 0.0007 369.40 098 | -951| -4.76 017 | 0.04
SMARCA2 6721 | 1835 1824 966 1.00 141.14 | 0.0008 244,98 125 | 918 | -483 057 | 004
SMG6 6965 | 1925 1923 859 1.00 206.73 | 0.0008 256.99 058 | -11.25 | -5.24 0.80 | 0.5
SORBS2 11721 | 3862 3857 1003 1.00 48358 | 0.0013 515.59 018 | -812| -358 081 | 006
STATA 3720 | 946 943 833 1.00 87.81 | 0.0006 126.29 089 | -899 | -4.60 003 | 005
STK39 8547 | 2574 2572 915 1.00 286.69 | 0.0010 343.64 049 | -989 | -457 067 | 006
STX8 10346 | 3118 3112 1004 1.00 288.84 | 0.0009 416.26 -0.90 | -10.07 | -4.93 004 | 005
SUMO4 36 11 11 11 051 1.02 | 0.0013 1.47 062 | -561| -4.49 1.74| 005
SUSD1 3622 | 960 959 891 1.00 102.66 | 0.0008 128.16 058 | -997 | -481 061 | 005
TCF19 190 80 79 42 0.92 1448 | 0.0019 10.68 098 | -098| 002 125 |  0.09
TENM4 23487 | 6583 6569 1004 1.00 607.65 | 0.0008 878.85 091 | -1063 | -5.12 010 | 0.05

(cont. on the next page)
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Appendix F(cont.

TFCP2L1 2031 | 536 535 575 0.99 42.00 | 0.0006 71.56 121 | -882| -487 046 | 0.04
TLR4 338 75 75 73 0.87 531 | 0.0004 10.01 129 | -476| -3.60 081 | 004
TMEM132B 9972 | 2823 2820 995 1.00 282.41 | 0.0008 376.88 074 | -741| -368 007 | 0.5
TNF 61 19 19 21 0.36 0.64 | 0.0002 2.54 1.72| -605| -5.18 -0.84 | 0.02
TNFAIP3 381 96 96 89 0.78 6.07 | 0.0004 12.82 146 | -6.69 | -4.71 083 | 0.3
TRIM31 338 | 163 163 194 0.96 19.32 | 0.0019 21.76 032 | -376| -2.18 018 | 0.6
TTLL7 3060 | 835 835 537 0.99 76.29 | 0.0006 111.48 092 | -828| -433 017 | 005
UBAC2 5101 | 1355 1353 722 1.00 111.15 | 0.0006 180.90 113 | -902| -472 042 | 004
UBASH3B 4485 | 1274 1272 934 1.00 151.43 | 0.0010 170.08 032 | -816| -3.79 0.66 | 0.06
UBD 120 50 49 29 0.77 412 | 0.0010 6.68 101 | -395| -3.06 -043 | 0.04
ZNRD1 85 33 33 29 0.82 3.28 | 0.0009 4.41 065 019| -022 071 005
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APPENDIX G. GENES WITH HIGHEST QUARTILE POPULATION GENETIC PARAMETER VALUES IN
EAST ASIAN, AFRICAN, AND EUROPEAN 1K GENOMES POPULATIONS. ONLY THE
HIGHEST QUARTILE VALUES ARE PRESENTED FOR CLARITY.

East Asians Africans Europeans
F
Gene HD | o« Pi Ow TD | FLD ,EL HD | 6k Pi Ow TD EL EL HD | ok Pi Ow TD [FLD | L
F
1.0 1.0
ABCB5 1.00 0 0
1.0
ASB18 0
ATP8A1 1.00 1'8 454.68 1‘8
BTNL2 0.0077 1.63 | 191 | 2.01 0'002 O'OOS 2.77 O'f
C100RF1
1 100 | 65176 102% 1.8 872.90 1908.2 1.8 618.2 1048.?
(LRMDA) :
C60RF10 - 0.7 - -|o05
(TSBP1) 0.0027 144 | 519 | 093 5 2.6 A P
- 0.002 0.003
C60RF15 0.0038 1.23 0.84 8 6
C60RF85 | 1.00 | 233.92 1'8 277.29 1'8
- - 0.002 04 | - - 0.002
CCHCR1 1.46 | 0.44 8 5[ 242 2'8 9
1.0 1.0
COL12A1 | 1.00 0 0
1.0 1.0
CPLX1 0 0
1.0 1.0
CPVL 1.00 0 0
1298 1.0 | 13148 2259.3 1.0 | 861.2 1254.4
CTNNA2 | 1.00 [ 955.57 64 0 9 : 0 7 0
0.006 13 - 0.4 0.007 2.7 2.3
DHFRP2 0.0064 144 | 053 | 1.23 9 o | 084 0 1 g | 105 |75

(cont. on the next page)
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Appendix G(cont.)

DNMT3A | 1.00 te te

EBF2 1.00 L0 tg

GALNTL | 1.00 e e

GALTI0 | 1.00 10| 20202 i

GAS2 1.00 L0 te

HCG27 0.0043 L71| ] s | 032 0.008 “lose | %a 0.00% a1
HCGY 0.0062 081 | 070 | 0.87 0.007 Loloss | 2 0.008 191 018 | ®7
HERPUD 003 1|, | om 0003 o5 [- 1ol 0004 1l -oe
HIVEP3 | 1.00 | 299.71 oL 19| 51053 Lo %68 526.40

HLA_B 0.0166 151 | oqa | 052 M3 001> Mllase | 19 0.018 e Bl
HLA_DQ 24187 | 0.0347 372 | 408 | 443 0.03 37 306 | 43 292 | 007 il e
HLA_F 02

HLA G 00055 o8 ™ 0005 MK 0005 25| 0% [ 17
e 003 21| oo | 126 | 20 o01s 21 g5 | 23 o018 1] 230 (28
HLADQB 21642 | 00080 17 | 230 | 252 003 IR 2579 | 005 EEIEE
IL23R 1.00 L0 te

KCNK9 | 1.00 o o

(cont. on the next page)
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Appendix G(cont.)

LOC2858 0.0032 ; 0.003 1.0 0.003 13 "1 05
s : 157 | [ 4 | 055 2 " o.; 3 3 0.8(1) >
1.0 1.0
LYST 1.00 J 0
0.0042 0.004 0.0 0.004 10| 000 |07
MICA : 4 026 | *9 . o B
10 10
MN1 1.00 ’ 0
MUC21 . o.og
875, 10 16052 10| 6423
NAV2 1.00 | 66445 > 0| 98867 : : ; 889.13
POUSF1 0.70 - as 11
PPPIR11 a8
PSORSIC 0.0040 - 0.003 07 0.004 15 01
1 0 0981 76 | 033 8 6 0 6 0
RALGAP 260, 10 10
R 1.00 o ; 468.72 : 250.85
RIMBP2 | 1.00 | 412.77 45132' 1'8 506.77 782.10 1'8 403“1’ 482.88
saMD3 | 1.00 | 308.60 27821' 1'8 31927 47451 1'8 290'2 283.29
623, 10 10546 10| 4783
SEMAGD | 1.00 | 471.63 ” 0| ss6.11 2 : : 576.87
10 10
SGPP2 | 1.00 g 0
sLca1A2 | 1.00 1'8
379, 10 10
SLIT2 1.00 > 0| 27811 655.35 0 369.40
SMARCA 1.0 1.0
5 1.00 0 0

(cont. on the next page)
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Appendix G(cont.)

263, 1.0 1.0
SMG6 1.00 o J 0 256.99
SORBS2 | 1.00 | 434.77 469. 101 56134 790.08 101 4835 51559
54 0 0 8
10 10
STAT4 1.00 J 0
STK39 1.00 | 321.08 31425' 1'8 405.22 585.41 1'8 286'8 343.64
STX8 1.00 | 217.81 376. 1Ot 437.06 695.41 101 288.8 416.26
38 0 0 4
SUMO4 o8 (1).7
10 10
suspi | 1.00 ; :
09 o0
TCF19 P
828, 10 1504 1 10| 607.6
TENM4 558.50 s 0| 83879 ! : 2 878.85
TFCP2L1 1-8
TMEM13 369, 10 10| 2824
o 1.00 | 256.79 % 0| 37074 675.06 : ) 376.88
10
TTLL? ;
10 10
UBAC2 | 1.00 g 0
UBASH3 10 10
B 1.00 0 0
03
UBD 3
ZNRD1 0.67 0.86 2'4

(cont. on the next page)
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Appendix G(cont.)

N I X N

| 0.19 \

|

HD: Haplotype diversity; 0x:Theta-K; Ow:Theta-Watterson; TD:Tajima's D; FLD: Fu-Li’s D; FLF: Fu-Li’s F
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APPENDIX H. GENES WITH LOWEST QUARTILE POPULATION GENETIC PARAMETER VALUES IN

EAST ASIAN, AFRICAN, AND EUROPEAN 1K GENOMES POPULATIONS. ONLY THE
LOWEST QUARTILE VALUES ARE PRESENTED FOR CLARITY.

East Asians Africans Europeans
; FL . FL . FL
Gene HD | 6k Pi 6w | TD | FLD = HD | 6k Pi Ow TD | FLD = HD | 6k Pi 6w | TD | FLD F
API5 0.0002 - - 0.0003 -2.1 - 0.0003 - - -
2.1 6.77 5.45 16 | 104 | 6.44
1 7 5
C100RF11 - -9.29 - -
(LRMDA) 125 11.2 | 561
2 8
C60RF15 3.2 07 | 35 4.89 0.7 | 45 3.6
4 8 3 8
C60RF47 0.9 1.7 0.7 | 1.1 | 0.0005 | 3.09 06 | 0.8 2
7 4 5 1 8 7
CCR1 0.2 | 09 | 0.0002 | 5.2 - 0.7 | 2.6 | 0.0004 | 9.53 - 04 | 2.1 | 0.0003 | 6.4 - -
8 9 1 2.0 6 1 1.9 7 1 1.7 6.12
9 6 7
CDH26 -1.9 - -8.99 - 0.0003 - - -
6.39 4.97 2.1 | 109 | 6.57
7 2
CEP135 -1.9 - -
10.1 | 5.46
1
COL12A1 - - -9.44 - 0.0002 - -11.4 -
12.7 | 6.63 5.11 2.1 6.57
5 4
CTLA4 06 | 1.4 | 0.0002 | 6.4 - 0.8 | 2.4 | 0.0004 | 7.73 - - 06 | 1.3 | 0.0002 | 34 -
7 7 4 1 2.0 2 4 1.8 504 | 6 7 3 7 1.4
3 2 8
CTNNA2 -
10.1
1

(cont. on the next page)




44

Appendix H(cont.)

DHFRP2 08
3
DNMT3A R R - s |- - [ 57
13.0 | 6.88 17 5.25 10.8
7 5 7
DTL -
18
1
FUT2 42 -
6 1.9
3
GABBRL 0.0006 -
15
9
GAS2 -
106
2
GIMAP1 0.7 | 45 6.4
2 | s 1
GIMAP4 08 11.0
9 8
HLA_F 6.9 953 6.8
4 1
HMP19 0.0002 - - 0.0004 - -
2.4 6.44 1.8 5.47
3 6
IFNG 06 | 1.4 | 0.0003 | 3.7 - o8 0.0005 | 76 | - 07 | 1.9 | 0.0004 | 3.3
2 | s 4 6.16 | 5 1.8 4 | s 4
6
IL10 2.8 5.0 08 | 45 7.47
7 7 5 | 9
IL12A 05 | 3.7 5.7 59 105 6.1
9 [ s 4 8 6 4
IL17A 6.1 0.7
7 7
ILIA 05
7

(cont. on the next page)
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Appendix H(cont.)

IL23R -
114
3
IL6 05 | 1.5 | 0.0003 | 6.9 - 4.5 8.5 07 | 42 5.8
3 4 2.0 1 5 7
7
KCNK9 - - - -
12.6 | 6.26 104 | 5.31
2 6
LILRAL -
14
7
LOC10012934 | 0.6 3.9 | 0.0006 - 4.7
2 5 9 1.8 3
7
LOC10798435 -8.77 | -5.2 - -5.9
5 1.5
2
LTN1 - - 0.0006 -9.26 -
119 | 6.38 5.17
2
LYST 0.0002 - - - -8.61 0.0004 - -
22 | 13.7 | 7.58 143 | 7.08
7 4 2
MOG -1.8
MSX2 06 | 1.9 | 0.0003 | 6.8 | -1.9 07 | 3.7
5 4 1 5 7
NOD2 0.0003 - - - - - -
20 | 117 | 7.04 1.7 5.03 5.47
7 3 6
OSR1 04 | 04 | 0.0001 | 4.4 - - 0.7 | 2.8 | 0.0004 - - 0.7 | 1.3 | 0.0002 | 6.2 -
4 8 2.2 7.66 9 7 2.0 5.43 1 9 7 2.0
5 4 5
PMFBP1 - -
10.3 | 5.64
6

(cont. on the next page)
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Appendix H(cont.)

PPPIR11 2.1 44 08 | 30 451 07 | 21 54 | -
6 5 | 2 2 | 6 7 |15
7
PTPN22 0.0003 -
9 1.9
4
PSMD14 0.0003 - - 0.0003 - 97| - 0.0003 - - -
136 | 7.28 2.2 5.69 16 | 120 | 663
8 2 1 9
RALGAPA2 - - 0.0004 - 972 | - 0.0002 - - -
130 | 6.78 2.0 5.41 21 | 139 | 7.54
6 6 8 7
SEMAGD 912
SLC43A3 0.0003 - - 0.0004 -~ 105 [ -
2.0 6.64 1.7 6.61
2 1
SLIT2 -9.28
SMARCA2 119
SMG6 - - - -
12.1 106 | 5.23 11.2
1 1 5
STAT4 - -8.69
11.4
6
STX8 -
115
7
SUMO4 04 | 07 1.0 05 | 06 1.93 05 | 1.0 14
9 7 4 | 9 1| 2 7
TCF19 0.9
TENM4 0.3 - -
117 10.6
8 3

(cont. on the next page)
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Appendix H(cont.)

TFCP2L1 0.3
3
TLR4 3.6 | 0.0003 18 - 0.0004
9 6.65
TNF 03 | 04 [ 00002 [ 17 04 | 07 [ 0.0003 | 348 | - - | 0306 [00002|25] -
3 | 7 4 2 | s 1.8 527 6 | 4 4 | 17
9 2
TNFAIP3 06 | 37 [ 0.0002 - 0.7 0.0004
9 | 2 2.1 8
3
TTLL? 0.0006
UBAC2 0.0006 - 92251
1.8
5
UBD 6.4 038 8.63 07 | 41 6.6
1 1 7] 2 8
ZNRD1 08 | 53 5.02 3.2 4.4
8 8 1
HD: Haplotype diversity; 0x: Theta-K; 6w:Theta-Watterson; TD:Tajima's D; FLD: Fu-Li’s D; FLF: Fu-Li’s F
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APPENDIX |I. GENETIC DIFFERENTIATION PARAMETER ESTIMATES OF EAST ASIANS (EAS) WITH

RESPECT TO AFRICANS (AFR), AND ITS EFFECT ON NUCLEOTIDE DIVERSITY IN

EAST ASIANS

Gene AFR_EAS_Dxy AFR_EAS_Hst AFR_EAS_Fst EAS_Pi/AFR_EAS_Fst EAS_Pi/AFR_EAS_Dxy
ABC5H 0.0012805 5.7482E-05 0.13561221 0.005899174 0.624756645
API5 0.00038164 0.02132157 0.25981622 0.000769775 0.52405105
ASB18 0.00156873 0.00630468 0.23580367 0.003816734 0.57371188
ATP8A1 0.00097434 0.00018203 0.14205202 0.004927772 0.718438701
BAG6 0.00086794 0.01234207 0.10969875 0.007292699 0.921726246
BTNL?2 0.00592129 0.01035004 0.05537937 0.139040939 1.300392174
C100RF11 0.00079738 0 0.15079451 0.003978925 0.752466944
C60RF10 0.00283765 0.00432596 0.06756536 0.039961305 0.951489924
C60RF15 0.00386485 0.03733819 0.14358921 0.026464383 0.983220968
C60ORF47 0.00048594 0.04189384 0.12416654 0.00322148 0.823152535
C60RF85 0.0015689 1.7216E-05 0.13048273 0.009196619 0.764866461
CCDC180 0.00102377 0.00623006 0.08668254 0.010382714 0.879107419
CCHCR1 0.0027174 0.01776057 0.04246738 0.056513964 0.88319623
CCR1 0.00033504 0.06951883 0.16353413 0.001222986 0.596951819
CCR3 0.00099889 0.04256231 0.08311031 0.009625761 0.800890712
CDH26 0.00072376 0.00565823 0.22993393 0.001304723 0.414504764
CEP135 0.00053182 0.00671425 0.08494813 0.004708756 0.75212784
COL12A1 0.00062252 0.00027683 0.07571757 0.006603487 0.803191889
CPLX1 0.00155238 0.00269676 0.14803493 0.008106195 0.773005484
CPVL 0.00113394 5.8396E-05 0.17756689 0.004505344 0.705503304
CTNNA2 0.00115792 0 0.13686432 0.005845205 0.690893376
DEPDC1 0.00079559 0.04686008 0.14581231 0.003429066 0.628467084
DHFRP2 0.00693959 0.05326073 0.04487538 0.142617171 0.922245075
DNMT3A 0.00052854 0.00061307 0.06197857 0.006453844 0.756797469

(cont. on the next page)
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Appendix I(cont.)

DTL 0.00059926 0.00990656 0.09099666 0.004395766 0.667486599
EBF2 0.00104801 0.00012816 0.21797327 0.003211403 0.667932773
ERAP1 0.00121127 0.00582362 0.03866646 0.028448425 0.908136337
FUT2 0.00190189 0.04106919 0.35903835 0.001114087 0.210317018
GABBR1 0.00075628 0.01310144 0.02821912 0.028349576 1.057803914
GALNT1 0.00114819 0.00054958 0.15271414 0.005893364 0.783845176
GALT10 0.00137402 9.6625E-05 0.28090408 0.002491954 0.509455183
GAS2 0.00136807 0.00036999 0.19504514 0.004614316 0.657859544
GIMAP1 0.00087205 0.07078605 0.1044166 0.006703915 0.802709041
GIMAP2 0.00087793 0.03306419 0.12058733 0.005804922 0.797329212
GIMAP4 0.00112319 0.01932429 0.07458924 0.012066083 0.801291022
HCG27 0.00430921 0.01785309 0.06183716 0.069537481 0.997862876
HCG9 0.0075162 0.03944051 0.07293072 0.085012184 0.824884685
HERPUD?2 0.00430921 0.01785309 0.06183716 0.069537481 0.997862876
HIVEP3 0.00095579 5.2317E-06 0.19064344 0.003147237 0.627756078
HLA B 0.01658694 0.00149874 0.03703837 0.448183816 1.000787179
HLA_DQ 0.0350457 0.00541328 0.02026803 1.712056034 0.990135681
HLA_F 0.00253558 0.03020028 0.04248372 0.051784543 0.867651627
HLA_G 0.00601565 0.04240733 0.0319909 0.171923902 0.914281449
HLAC 0.01841791 0.00267751 0.0474322 0.343648389 0.885008135
HLADQB1 0.03806229 0.00315063 0.04591025 0.840770787 1.014127159
HMP19 0.00066317 0.00705015 0.29147223 0.000686172 0.30158349

HNF4G 0.00135791 0.03520107 0.32921853 0.002733746 0.662784924
IFNG 0.00041096 0.03768679 0.06903799 0.004345433 0.730001401
IL10 0.00093886 0.06975995 0.16665197 0.003600317 0.639074899
IL12A 0.00085772 0.08349891 0.18491592 0.002703932 0.582943132
IL17AAFR 0.00086359 0.02754838 0.10323376 0.007749403 0.92636176

IL1A 0.00122824 0.11040593 0.33105719 0.002114438 0.569922383
IL23R 0.00094427 0.00106876 0.15359628 0.003906345 0.635414347

(cont. on the next page)
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Appendix I(cont.)

IL6 0.00093007 0.12486276 0.31535736 0.000951302 0.32255781

KCNK9 0.00116044 0.00019911 0.12503356 0.006398282 0.68939099

KLRC4 0.00109544 0.02193595 0.07486845 0.010685409 0.730302964
KLRK1 0.00139076 0.05874657 0.14554428 0.006183685 0.647130337
LILRA1 0.00194443 0.01924533 0.1929125 0.005183697 0.514290003
LILRB1 0.00184951 0.01527878 0.10957954 0.01095095 0.648819171
LOC100129342 0.00071645 0.06571282 0.14274365 0.004903896 0.977036941
LOC100132252 0.00171863 0.0038551 0.10534126 0.012340844 0.75641656

LOC107984355 0.00103659 0.00698551 0.18986785 0.003686775 0.675291826
LOC285830 0.00347845 0.02443881 0.04205956 0.076082587 0.91994973

LTN1 0.00062583 0.00685825 0.07963906 0.006278326 0.798941191
LYST 0.00083235 0.00057678 0.4019478 0.000497577 0.240282246
MEFV 0.00161378 0.01214822 0.10975776 0.011844265 0.805560302
MICA 0.00460319 0.01547815 0.07197141 0.058356508 0.912409979
MN1 0.00076324 0.00030085 0.0669336 0.010458126 0.917139604
MOGAFR 0.00118343 0.02867243 0.11134111 0.005388845 0.507002463
MSX2 0.00131581 0.08216862 0.39264893 0.000764041 0.227997021
MUC21 0.00154524 0.03987265 0.04844684 0.028897653 0.906006414
NAV?2 0.00127905 0 0.16165851 0.005567291 0.703646463
NOD2 0.0005754 0.03120405 0.14295169 0.002098611 0.52137946

OSR1 0.0003497 0.17034855 0.31979811 0.000312697 0.285959471
OVCH1 0.00107319 0.00300444 0.12001921 0.005832399 0.65226093

PAX8 0.00107414 0.00706631 0.13199385 0.006060888 0.744784568
PLEKHB1 0.00143004 0.02504576 0.20566454 0.00388983 0.559425944
PMFBP1 0.00076224 0.00900844 0.17306362 0.003466933 0.787149131
POUSF1 0.0026603 0.02410504 0.05677237 0.047558346 1.014923474
PPP1R11 0.00091637 0.06804128 0.06856516 0.010209267 0.763886964
PSMD14 0.00033656 0.00428091 0.06169975 0.004862257 0.891384462
PSOR1C1 0.00403958 0.01319398 0.03884967 0.102960973 0.990202199

(cont. on the next page)
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Appendix I(cont.)

RALGAPA2 0.00041099 7.5897E-05 0.05459431 0.007326771 0.973250129
RIMBP?2 0.00160778 0 0.10625923 0.012234231 0.808566731
RNF39 0.00217146 0.04268575 0.04424423 0.04294345 0.874986307
SACM1L 0.00138771 0.01265404 0.09031849 0.012179124 0.792672555
SAMD3 0.00178214 8.1994E-05 0.20306306 0.00689441 0.785573739
SEMAGD 0.00103527 3.8249E-06 0.1586915 0.005041228 0.772742683
SGPP2 0.00090821 0.00012231 0.1523515 0.003938261 0.660640923
SLC41A2 0.00083339 0.0013528 0.05825233 0.013733355 0.959933742
SLC43A3 0.00060286 0.02201781 0.11820887 0.002537881 0.497631377
SLC44A4 0.00114936 0.02203171 0.04140163 0.026569001 0.95705508

SLT2 0.00074611 9.5314E-06 0.11904523 0.005040101 0.804170423
SMARC?2 0.0013588 9.8568E-06 0.13191343 0.007580729 0.735946152
SMG6 0.00101546 0.00013985 0.19441147 0.003600611 0.689345669
SORBS2 0.00154635 2.8136E-07 0.13213861 0.009081373 0.776020577
STAT4 0.0008424 0.00029377 0.12284807 0.005698095 0.830963347
STK39 0.00138592 7.2581E-05 0.10738987 0.010243051 0.793699383
STX8 0.00122767 8.4409E-07 0.1805072 0.003877962 0.570187426
SUMO4 0.00101322 0.05277707 0.07741019 0.012918196 0.986953026
SUSD1 0.00095676 6.6496E-05 0.12994052 0.006156663 0.836158943
TCF19 0.00163821 0.02722069 0.04890716 0.032715045 0.976673455
TENM4 0.00107669 5.6273E-07 0.17615867 0.00397369 0.650140548
TFCP2L1 0.00092116 0.0013199 0.08050129 0.008695513 0.759914024
TLR4 0.00058999 0.04346907 0.1557513 0.001926148 0.508484303
TMEM132B 0.0010682 6.3923E-06 0.12510237 0.006394763 0.748921159
TNF 0.00023183 0.01357753 0.03728786 0.005363676 0.862691442
TNFAIP3 0.0007473 0.08480455 0.33596092 0.000595307 0.267630519
TRIM31 0.00194462 0.0153796 0.09192719 0.016317262 0.771359266
TTLLY 0.0005391 0.00231745 0.03903041 0.01024842 0.74197783

UBAC2 0.00066078 0.00053521 0.09926092 0.006044675 0.908019365

(cont. on the next page)
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Appendix I(cont.)
UBASH3B

0.00116633 5.4219E-05 0.12463549 0.007221057 0.771652069
UBD 0.00224815 0.04191855 0.16089466 0.00932287 0.667214369
ZNRD1 0.00142082 0.03006726 0.04379919 0.02739777 0.844585397
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APPENDIX J. GENETIC DIFFERENTIATION PARAMETER ESTIMATES OF EUROPEANS (EUR) WITH

RESPECT TO AFRICANS (AFR), AND ITS EFFECT ON NUCLEOTIDE DIVERSITY IN

EUROPEANS
Gene AFR_EUR_Dxy AFR_EUR_Hst AFR_EUR_Fst EUR_PI/AFR_EUR_Fst EUR_Pi/AFR_EUR_Dxy
ABC5 0.001412 0.000075 0.100525 0.010943 0.779197
API5 0.000413 0.018703 0.173589 0.001728 0.726256
ASB18 0.001509 0.004776 0.180450 0.005542 0.662568
ATP8AL 0.001033 0.000261 0.098049 0.009179 0.871318
BAG6 0.000838 0.011501 0.091561 0.007645 0.835478
BTNL2 0.003402 0.012698 0.016995 0.188291 0.940694
C100RF11 0.000795 0.000000 0.167094 0.002992 0.628718
C60RF10 0.002846 0.005320 0.072190 0.037401 0.948798
C60RF15 0.003266 0.019265 0.019080 0.188681 1.102235
C60RF47 0.000420 0.014030 0.033528 0.011930 0.952274
C60RF85 0.001530 0.000045 0.150117 0.007328 0.718882
CCDC180 0.000971 0.004941 0.128244 0.005458 0.721022
CCHCR1 0.002864 0.010337 0.014996 0.193391 1.012509
CCR1 0.000422 0.039052 0.133073 0.002254 0.710094
CCR3 0.001098 0.027901 0.087291 0.011456 0.910614
CDH26 0.000714 0.005159 0.262583 0.001142 0.419941
CEP135 0.000558 0.005157 0.058716 0.008516 0.895281
COL12A1 0.000522 0.000404 0.127789 0.001565 0.383082
CPLX1 0.001543 0.001988 0.094168 0.013805 0.842408
CPVL 0.001156 0.000082 0.140615 0.006400 0.778582
CTNNAZ2 0.001125 0.000000 0.148768 0.005378 0.710891
DEPDC1 0.000804 0.020362 0.049995 0.014001 0.870791
DHFRP2 0.007067 0.024985 0.014712 0.482601 1.004626

(cont. on the next page)
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Appendix J(cont.)

DNMT3A 0.000573 0.000700 0.055874 0.008949 0.872941
DTL 0.000675 0.007949 0.110614 0.005424 0.889237
EBF2 0.001054 0.000187 0.141344 0.005660 0.759193
ERAP1 0.001441 0.003379 0.061116 0.024543 1.040678
FUT2 0.001895 0.045052 0.062705 0.023922 0.791561
GABBR1 0.000621 0.019467 0.008297 0.072315 0.965589
GALNT1 0.001085 0.000637 0.064009 0.015623 0.921322
GALT10 0.001328 0.000132 0.117350 0.009374 0.828447
GAS2 0.001315 0.000423 0.167481 0.005374 0.684662
GIMAP1 0.000846 0.072735 0.132964 0.004513 0.708830
GIMAP2 0.000864 0.046750 0.117293 0.005968 0.810147
GIMAP4 0.001077 0.037086 0.107608 0.007434 0.742523
HCG27 0.003998 0.015163 0.011426 0.358845 1.025491
HCG9 0.007599 0.021169 0.065147 0.099775 0.855368
HERPUD2 0.003998 0.015163 0.011426 0.358845 1.025491
HIVEP3 0.000981 0.000004 0.156547 0.004472 0.713444
HLA_ B 0.016342 0.001889 0.026934 0.612616 1.009647
HLA_DQ 0.036176 0.003354 0.016535 2.249749 1.028309
HLA_F 0.002472 0.022757 0.035964 0.058391 0.849587
HLA_G 0.006193 0.023564 0.030697 0.188946 0.936536
HLAC 0.018984 0.003129 0.016678 1.109275 0.974479
HLADQB1 0.035234 0.001781 0.009714 3.685572 1.016071
HMP19 0.000685 0.009133 0.164031 0.002439 0.583915
HNF4G 0.001197 0.013143 0.158690 0.006932 0.919325
IFNG 0.000481 0.039100 0.097258 0.004113 0.831024
IL10 0.001114 0.042168 0.082892 0.013270 0.987203
IL12A 0.000877 0.034856 0.059971 0.013340 0.912036
ILL7AAFR 0.000888 0.055895 0.135822 0.005154 0.788166

(cont. on the next page)
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Appendix J(cont.)

IL1A 0.001027 0.033194 0.055795 0.017923 0.973796
IL23R 0.000949 0.001274 0.057794 0.013842 0.842685
IL6 0.001082 0.065066 0.150816 0.005968 0.832133
KCNK9 0.001193 0.000152 0.138913 0.005759 0.670307
KLRC4 0.001072 0.033609 0.100728 0.006949 0.652741
KLRK1 0.001354 0.035483 0.162666 0.004918 0.590927
LILRA1 0.001995 0.014263 0.202056 0.005444 0.551510
LILRB1 0.002119 0.010055 0.116921 0.013684 0.755035
LOC100129342 0.000750 0.032040 0.196365 0.003565 0.933627
LOC100132252 0.001719 0.003235 0.081030 0.017278 0.814366
LOC107984355 0.000951 0.007402 0.133498 0.004494 0.630985
LOC285830 0.003417 0.015764 0.028848 0.110926 0.936442
LTN1 0.000626 0.005884 0.089969 0.005557 0.798859
LYST 0.000771 0.000471 0.173626 0.002304 0.518919
MEFV 0.001599 0.013875 0.062230 0.022497 0.875486
MICA 0.004379 0.009338 0.042159 0.094878 0.913433
MN1 0.000760 0.000376 0.125368 0.004786 0.788980
MOGAFR 0.001292 0.014070 0.059619 0.015096 0.696829
MSX2 0.001253 0.052144 0.245412 0.002445 0.478697
MUC21 0.001619 0.016486 0.017253 0.092738 0.988121
NAV2 0.001275 0.000000 0.170525 0.004691 0.627240
NOD2 0.000711 0.010178 0.096053 0.006247 0.843349
OSR1 0.000332 0.014196 0.088487 0.002260 0.603124
OVCH1 0.001096 0.003706 0.087037 0.010340 0.821281
PAX8 0.001087 0.005800 0.053431 0.018716 0.920293
PLEKHB1 0.001440 0.018330 0.203640 0.003928 0.555560
PMFBP1 0.000806 0.008134 0.120451 0.005811 0.868857
POUS5SF1 0.002522 0.014189 0.029626 0.087760 1.030750

(cont. on the next page)




vET

Appendix J(cont.)

PPP1R11 0.000945 0.039497 0.096530 0.007252 0.741020
PSMD14 0.000329 0.004181 0.071006 0.004225 0.911808
PSOR1C1 0.004252 0.009081 0.088544 0.045175 0.940657
RALGAPA2 0.000339 0.000128 0.078150 0.002559 0.589625
RIMBP2 0.001602 0.000000 0.112800 0.011525 0.811259
RNF39 0.001999 0.022618 0.096979 0.014436 0.700293
SACM1L 0.001452 0.006519 0.074012 0.017565 0.895220
SAMD3 0.001651 0.000169 0.165229 0.007868 0.787356
SEMAG6D 0.001068 0.000006 0.178827 0.004474 0.749363
SGPP2 0.000916 0.000202 0.103034 0.006794 0.764427
SLC41A2 0.000742 0.001880 0.075972 0.007898 0.808997
SLC43A3 0.000644 0.010035 0.080716 0.004956 0.621221
SLC44A4 0.001163 0.017147 0.040281 0.027308 0.945978
SLT2 0.000757 0.000016 0.058277 0.012012 0.924471
SMARC?2 0.001385 0.000032 0.221828 0.003606 0.577531
SMG6 0.001006 0.000206 0.118683 0.006741 0.795141
SORBS2 0.001542 0.000002 0.086857 0.014967 0.843234
STATA 0.000855 0.000342 0.164389 0.003650 0.701533
STK39 0.001351 0.000110 0.127867 0.007821 0.740031
STX8 0.001263 0.000002 0.116917 0.007698 0.712691
SUMO4 0.001489 0.125437 0.275543 0.004718 0.873064
SUSD1 0.000935 0.000174 0.110669 0.007229 0.855871
TCF19 0.001732 0.014951 0.027187 0.069886 1.096701
TENM4 0.001059 0.000002 0.133050 0.006013 0.755329
TFCP2L1 0.000901 0.001700 0.118498 0.005063 0.665846
TLR4 0.000639 0.030590 0.125253 0.003194 0.625970
TMEM132B 0.001117 0.000012 0.128899 0.006206 0.716416
TNF 0.000259 0.006762 0.013679 0.014621 0.771760

(cont. on the next page)
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Appendix J(cont.)

TNFAIP3 0.000742 0.046074 0.232158 0.001723 0.539226
TRIM31 0.002100 0.013805 0.055961 0.033952 0.904858
TTLL7 0.000688 0.002327 0.137268 0.004371 0.872325
UBAC2 0.000719 0.000636 0.170168 0.003526 0.834237
UBASH3B 0.001189 0.000110 0.114932 0.008701 0.841099
uUBD 0.002341 0.049420 0.298478 0.003350 0.427116
ZNRD1 0.001321 0.011900 0.092085 0.009774 0.681345




9¢T

APPENDIX K. GENES WITH HIGHEST QUARTILE GENETIC DIFFERENTIATION PARAMETER
VALUES WITH RESPECT TO AFRICAN POPULATION FOR EAST ASIAN, AND
EUROPEAN 1K GENOMES POPULATIONS.

Only the highest quartile values are presented for clarity.

African-East Asian differentiation African-European differentiation
Gene Dxy Fst Pi/Fst Pi/Dxy Dxy Fst Pi/Fst Pi/Dxy
API15 0.259816218 0.173588795
ASB18 0.235803671 0.180449526
BTNL2 0.005921291 0.139040939 1.300392174 0.003401745 0.188291449
C60RF10 (TSBP1) 0.002837655
C60RF15 0.003864848 0.983220968 0.003266093 0.188681168 1.102234516
CCHCR1 0.056513964 0.002864173 0.193390552 1.012508718
CDH26 0.229933931 0.262582705
DHFRP2 0.006939587 0.142617171 0.007067305 0.482600785 1.00462617
EBF2 0.217973266
ERAP1 1.040678078
FUT2 0.359038352
GABBR1 1.057803914
GALT10 0.280904079
HCG27 0.004309209 0.069537481 0.997862876 0.003998085 0.358845411 1.025490924
HCG9 0.007516202 0.085012184 0.007599069 0.09977476
HERPUD2 0.004309209 0.069537481 0.997862876 0.003998085 0.358845411 1.025490924
HLA_B 0.016586943 0.448183816 1.000787179 0.016342352 0.612616157 1.0096466

(cont. on the next page)
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Appendix K(cont.)

HLA_DQ

0.035045702

1.712056034

0.990135681

0.036175883

2.24974912

1.02830939

HLA F

0.051784543

HLA G

0.006015653

0.171923902

0.006193034

0.188946431

HLAC

0.01841791

0.343648389

0.018984499

1.10927539

0.974479235

HLADQB1

0.038062288

0.840770787

1.014127159

0.035233771

3.68557176

1.016070626

HMP19

0.291472228

HNF4G

0.329218533

IL10

0.987202548

IL1A

0.33105719

0.973796208

IL6

0.315357355

LILRA1

0.202055579

LOC100129342

0.977036941

0.196364814

LOC285830

0.003478451

0.076082587

0.003417189

0.110926227

LYST

0.401947798

0.173625837

MICA

0.004603194

0.058356508

0.004379082

0.094878298

MSX2

0.392648927

0.245412479

MuUC21

0.092737696

0.988121381

NAV2

0.170525014

OSR1

0.319798114

PLEKHB1

0.203640191

POUS5F1

1.014923474

1.030750321

PSOR1C1

0.004039579

0.102960973

0.990202199

0.004252348

PTPN22

0.343023

1.003747

RALGAPA2

0.973250129

SEMAGD

0.1788275

(cont. on the next page)
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Appendix K(cont.)

SLC41A2 0.959933742
SMARC2 0.221827969
SUMO4 0.986953026 0.275542803
TCF19 0.976673455 1.096701152
TNFAIP3 0.33596092 0.232158083
UBAC2 0.17016835
UBD 0.298477524

Fst: fixation index, Dxy: average number of nucleotide substitutions per site between two populations, Hst: haplotype diversity

based differentiation
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APPENDIX L. GENES WITH LOWEST QUARTILE GENETIC DIFFERENTIATION PARAMETER
VALUES WITH RESPECT TO AFRICAN POPULATION FOR EAST ASIAN, AND
EUROPEAN 1K GENOMES POPULATIONS.

Only the lowest quartile values are presented for clarity.

African- East Asian differentiation African-European differentiation
Gene Dxy Fst Pi/Fst Pi/Dxy Dxy Fst Pi/Fst Pi/Dxy
API5 0.00038164 0.000769775 0.52405105 0.000413077 0.001728222
BTNL2 0.01699493
C100RF11 0.002992327
(LRMDA)
C60RF15 0.019079806
C60RF47 0.00048594 0.000420047
CCHCR1 0.042467381 0.014995562
CCR1 0.00033504 0.001222986 0.000422479 0.002254396
CDH26 0.001304723 0.414504764 0.001142497 0.419940629
CEP135 0.00053182 0.000558484
COL12A1 0.000522081 0.001565075 0.383082319
CTLA4 0.000346638 0.000321733 0.027420825
DHFRP2 0.044875382 0.014711953
DNMT3A 0.00052854 0.000572776
DTL 0.00059926
ERAP1 0.038666464

(cont. on the next page)
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Appendix L(cont.)

FUT2

0.001114087

0.210317018

GABBR1

0.028219117

0.000621382

0.008297016

GALT10

0.002491954

0.509455183

HCG27

0.011425533

HERPUD2

0.011425533

HLA_B

0.037038374

0.026933668

HLA_DQ

0.020268028

0.016535177

HLA_F

0.04248372

HLA G

0.031990898

HLAC

0.016677554

HLADQB1

0.009713554

HMP19

0.000686172

0.30158349

0.002438571

0.583914759

IFNG

0.00041096

0.000481334

IL1A

0.002114438

IL6

0.000951302

0.32255781

KLRK1

0.590926657

LILRAL

0.514290003

0.551510331

LOC100129342

0.003564793

LOC285830

0.042059558

LTN1

0.000625893

LYST

0.000497577

0.240282246

0.002303805

0.518919173

MOG

0.507002463

MSX2

0.000764041

0.227997021

0.002444863

0.478696557

MUC21

0.017252963

NOD2

0.0005754

0.002098611

0.52137946

(cont. on the next page)
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Appendix L(cont.)

OSR1

0.0003497

0.000312697

0.285959471

0.000331607

0.002260214

0.603123994

PLEKHB1

0.555559952

PSMD14

0.00033656

0.000329016

PSOR1C1

0.038849672

PTPN22

0.001242394

0.000544698

RALGAPA2

0.00041099

0.000339199

0.002559187

0.589625155

RNF39

0.044244233

SLC43A3

0.497631377

0.621221301

SLC44A4

0.041401632

SMARC2

0.577530778

TCF19

0.027187253

TLR4

0.00058999

0.001926148

0.508484303

0.003193536

0.625969814

TNF

0.00023183

0.037287858

0.000259148

0.013678583

TNFAIP3

0.000595307

0.267630519

0.001722964

0.539226222

TTLL7

0.0005391

0.039030407

UBAC2

0.00352592

UBD

0.003350336

0.427115547

ZNRD1

0.043799185

Fst: fixation index, Dxy: average number of nucleotide substitutions per site between two populations, Hst: haplotype diversity

based differentiation




44

APPENDIX M. COMPARISON OF BD ASSOCIATED SNP FST VS. GENE FST VALUES. FST VALUES

ESTIMATED COMPARING EAST ASIAN VS. AFRICAN POPULATIONS.

A. SNPs with Fst values greater than their respective Gene Fst estimates
SNP Gene SNP Fst Gene Fst
rs1343151 IL23R 0.63 0.15
rs4242425 EBF2 0.51 0.22
rs610604 TNFAIP3 0.51 0.34
rs7561555 ASB18 0.51 0.24
rs4570167 EBF2 0.50 0.22
rs12141431 IL23R, IL12RB2 0.49 0.15
rs681343 FUT2 0.45 0.36
rs7758496 SAMD3(TMEM200A) 0.43 0.20
rs4897380 SAMD3 0.42 0.20
rs103294 LILRAL 0.40 0.19
rs798887 LILRB1 0.39 0.11
rs9494885 TNFAIP3 0.39 0.34
rs1472224 DTL 0.36 0.09
rs749240 SMG6 0.34 0.19
rs6803980 CCR3 0.34 0.08
rs9483115 SAMD3(TMEMZ200A) 0.33 0.20
rs724324 SAMD3(TMEM200A) 0.32 0.20
rs4936742 UBASH3B 0.31 0.12
rs9990343 CCR3 0.30 0.08
rs4640857 COL12A1 0.30 0.08
rs7033529 SMARCA?2 0.29 0.13

(cont. on the next page)
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Appendix M(cont.)

rs1615251 I( Sfi?liga?;gisense RNAL) 0.28 0.04
rs4660590 HIVEP3 0.28 0.19
15817277 CDH26 0.28 0.23
152373156 CCR3 0.28 0.08
17651539 CCR3 0.28 0.08
rs817283 CDH26 0.26 0.23
16692084 DEPDC1 0.25 0.15
17616215 CCRL 0.24 0.16
152782932 SUSD1 0.23 0.13
rs4852547 CTNNA2 0.22 0.14
153129045 MOG 0.22 0.11
15237024 SUMO4 0.21 0.08
17631551 CCR1 0.20 0.16
112119179 IL23R, IL12RB2 0.19 0.15
17649764 CCR3 0.19 0.08
rs9554573 UBAC2 0.19 0.10
rs11209033 IL23R, IL12RB2 0.18 0.15
rs1737031 LOC285830 ( HLA-F antisense RNAL) 0.18 0.04
rs4493590 SORBS2 0.18 0.13
rs549630 SLC43A3 0.17 0.12
19261389 TRIM31 0.17 0.09
rs2593082 CEP135 0.17 0.08
111206377 LOC100129342 017 014
rs1436321 OVCH1 0.16 0.12
rs574710 C6orf10 0.15 0.07
rs1736951 HLA-G 0.15 0.03
113435197 SLIT2 0.15 0.12

(cont. on the next page)
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Appendix M(cont.)

rs544358 Céorf10 0.13 0.07
rs539703 Céorf10 0.13 0.07
rs4959093 Céorf10 0.13 0.07
rs926591 Céorf10 0.13 0.07
rs13075270 CCR3 0.13 0.08
rs2523408 HLA-G 0.12 0.03
rs2530710 MUC21 0.12 0.05
1s7999348 UBAC2 0.12 0.10
rs9517701 UBAC2 0.12 0.10
52061634 CCDC180 0.11 0.09
rs7332161 UBAC2 0.11 0.10
rs727263 UBAC2 0.11 0.10
rs9513584 UBAC2 0.11 0.10
16491493 UBAC2 0.11 0.10
rs4959053 PSORS1C1 0.11 0.04
rs9263804 POUSF1 0.10 0.06
rs3130501 POUSF1 0.10 0.06
3132524 POUSF1 0.10 0.06
152073723 TCF19 0.10 0.05
2523467 MICA 0.10 0.07
rs11763983 HERPUD2 0.08 0.06
rs3130944 HCG27 0.08 0.06
151799724 TNFa 0.08 0.04
rs1633041 I( 3Ei?§8;2isense RNA1) 0.06 0.04
rs1632973 HLA-G 0.06 0.03
rs1736963 HLA-G 0.06 0.03
rs1611172 HLA-G 0.06 0.03
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rs753544 HLA-G 0.06 0.03
rs1077433 HLA-G 0.06 0.03
rs885940 LOC285830 ( HLA-F antisense RNA1) 0.06 0.04
rs1610637 LOC285830 ( HLA-F antisense RNA1) 0.06 0.04
rs1633002 HLA-G 0.06 0.03
rs9266406 HLA-B 0.05 0.04
rs9266409 HLA-B 0.05 0.04
rs6910516 HLA-B 0.05 0.04
rs29273 GABBR1 0.05 0.03
rs407238 HLA-G 0.04 0.03




ov1

B. SNPs with Fst values less than their respective Gene Fst estimates
SNP Gene SNP Fst Gene Fst
rs7753873 TNFAIP3 0.32 0.34
rs7354999 LYST/NID1 0.28 0.40
rs574750 GALNT10 0.20 0.28
rs10516130 MSX2 0.20 0.39
rs4141940 SAMD3(TMEM200A) 0.20 0.20
rs16937370 API5 0.19 0.26
rs899276 SAMD3(TMEM200A) 0.18 0.20
rs924080 IL23R, IL12RB2 0.14 0.15
rs17434565 C10orf11 0.13 0.15
rs1518111 IL-10 0.11 0.17
rs1800871 IL-10 0.11 0.17
rs1265048 Cé6orf15 0.10 0.14
rs3769393 STK39 0.10 0.11
rs2707110 NAV2 0.10 0.16
rs1554286 IL-10 0.10 0.17
rs9554581 UBAC2 0.10 0.10
rs984477 UBAC2 0.10 0.10
rs11069357 UBAC2 0.09 0.10
rs3825427 UBAC2 0.09 0.10
rs4435061 TMEM132B 0.09 0.13
rs9517644 UBAC2 0.09 0.10
rs912130 UBAC2 0.09 0.10
rs10864912 PAX8 0.09 0.13
rs2390639 STK39 0.09 0.11
rs873764 NAV2 0.08 0.16
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LvT

Appendix M(cont.)

rs12134670 DEPDC1 0.08 0.15
rs10833804 GAS2 0.08 0.20
rs591804 PLEKHB1 0.06 0.21
rs4986790 TLR4 0.06 0.16
rs1323076 C10orf11 0.06 0.15
rs10266069 GIMAP2 0.06 0.12
rs10499194 TNFAIP3 0.06 0.34
rs11123169 PAXS 0.06 0.13
rs3094584 MICA 0.06 0.07
rs1549332 STX8 0.06 0.18
rs2731031 SLC41A2 0.05 0.06
rs2100766 ATP8A1 0.05 0.14
rs1969624 SACM1L 0.05 0.09
rs17006292 TFCP2L1 0.05 0.08
rs13092160 CCR3 0.05 0.08
rs17282391 CCR1 0.04 0.16
rs2980221 HNF4G 0.04 0.33
rs2156215 TENM4(0DZz4) 0.04 0.18
rs7761068 DHFRP2 0.04 0.04
rs1961261 KCNK9 0.04 0.13
rs1634717 MUC21 0.04 0.05
rs1632854 MUC21 0.04 0.05
rs1542755 CCR3 0.03 0.08
rs17375018 IL23R 0.03 0.15
rs7574070 STAT4 0.03 0.12
rs2286900 GIMAP1 0.03 0.10
rs897200 STAT4 0.03 0.12
rs6926792 HCG9 0.03 0.07
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rs10510749 CCR1 0.03 0.16
rs13084057 CCR1 0.03 0.16
rs13067058 CCR3 0.03 0.08
rs6911737 HCG9 0.03 0.07
rs6931776 HCG9 0.03 0.07
rs2074482 PPPIR11 0.03 0.07
rs9261189 ZNRD1 0.03 0.04
rs3869068 ZNRD1 0.03 0.04
rs10846924 TMEM132B 0.03 0.13
rs6744214 PSMD14 0.03 0.06
rs9469615 LOC100132252 0.03 0.11
rs6733456 PSMD14 0.03 0.06
rs2892976 UBAC2 0.03 0.10
rs2617170 KLRC4 0.03 0.07
rs11965547 SLC44A4 0.03 0.04
rs10846917 TMEM132B 0.03 0.13
rs12589991 GALNTL1 0.02 0.15
rs17562982 SGPP2 0.02 0.15
rs1495965 IL23R, IL12RB2 0.02 0.15
152242655 Céorfa7 0.02 0.12
rs2077102 BAG6(BAT?3) 0.02 0.11
rs11163772 TTLL? 0.02 0.04
rs9517668 UBAC2 0.02 0.10
rs3905495 HLA-C 0.01 0.05
rs2832137 LTNI(RNF160) 0.01 0.08
rs11862324 PMFBP1 0.01 0.17
rs7572482 STAT4 0.01 0.12
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rs9258205 LOC285830 0.01 0.04
( HLA-F antisense RNA1)
rs2844673 MuUC21 0.01 0.05
rs317711 CPVL 0.01 0.18
rs1909704 HMP19 0.01 0.29
rs10256482 GIMAP2 0.01 0.12
rs1608157 GIMAP4 0.01 0.07
rs1799964 TNFa 0.01 0.04
rs1916012 GIMAP4 0.01 0.07
rs4666492 OSR1 0.01 0.32
rs2844845 LOC285830 0.00 0.04
( HLA-F antisense RNA1)
rs2517446 MuUC21 0.00 0.05
rs2517411 MuUC21 0.00 0.05
rs2252925 MuUC21 0.00 0.05
rs2252926 MUC21 0.00 0.05
rs2523915 MUC21 0.00 0.05
rs6082210 RALGAPA2 0.00 0.05
rs4986791 TLR4 0.00 0.16
rs2073716 CCHCR1 0.00 0.04
rs2076530 BTNL2 0.00 0.06
rs2240063 CCHCR1 0.00 0.04
rs9260954 HCG9 0.00 0.07
rs9272346 HLA-DQALl 0.00 0.02
rs11209026 IL23R 0.00 0.15
rs872837 LOC107984355 0.00 0.19
rs134006 MN1 0.00 0.07
rs2066847 NOD2 0.00 0.14
rs9261317 RNF39 0.00 0.04
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rs6923832 TRIM31 0.00 0.09
rs1522596 GIMAP4 0.00 0.07
rs2066844 NOD?2 0.00 0.14
rs9261265 ZNRD1 0.00 0.04
rs12194547 C60orf85(LOC100507336) 0.00 0.13
rs11248047 CPLX1 0.00 0.15
rs1465825 DNMT3A 0.00 0.06
rs17482078 ERAP1 0.00 0.04
rs6457617 HLA-DQB1 0.00 0.05
rs3116788 HLA-F 0.00 0.04
rs1610584 HLA-F 0.00 0.04
rs1610585 HLA-F 0.00 0.04
rs1610593 HLA-F 0.00 0.04
rs1611356 HLA-F 0.00 0.04
rs1627465 HLA-F 0.00 0.04
rs17810546 IL12A 0.00 0.18
rs2617151 KLRK1 0.00 0.15
rs2523386 LOC285830 0.00 0.04
( HLA-F antisense RNA1)
rs9501063 POUSF1 0.00 0.06
rs470151 SEMAGED 0.00 0.16
rs361525 TNFa 0.00 0.04
rs17575643 UBAC2 0.00 0.10
rs6933331 UBD 0.00 0.16
rs3025657 UBD 0.00 0.16




TGT

APPENDIX N. CROSS POPULATION EXTENDED HAPLOTYPE HOMOZYGOSITY (XP-EHH), AND
INTEGRATED HAPLOTYPE SCORE (IHS) ANALYSES OF BD ASSOCIATED GENES.
PAIRWISE XP-EHH ANALYSES COMPARES YRI, CEU, AND CHB POPULATIONS. IHS
SCORES ARE CALCULATED WITHIN AFR, EAS, EUR, AND SAS SUBPOPULATIONS.

Highest values from 10kb sliding window analyses are presented.

XP-EHH iHS
Gene CE |CH |CH |AC |AS |ES |[GW | LW | MS |Y CD |[CH |CH |JP |KH |CE |FI |GB |IB |TS |BE |Gl |IT |PJ | ST
uU- | B- B- B- | W- | N- | D- K- L- RI | X- B- S- T- | V- U- | N R- |S | B H Uu |L |U
CE AF AF AF EA | EA | EA | EA EU EU
YR | U YR | R AF | R AF | AF R - S S S S EA | R R - - SA | SA SA
| | R R R AF S EU | EU | S S S
R EU R R S S
R A A
S S
ABCB5 03 (02 |05 |08 (057 |08 |076 |129 |07 |08 |11 |06 |08 |12 |068 |04 |04 |04 |04 05|04 |04 [05]|04]03
1 4 4 7 7 7 9 2 7 2 7 7 2 8 2 7 1 4 6 1
API5 01 (04 |03 |06 (095 |05 |066 |052 |04 |06 |17 |15 |14 |08 |107 |15 |11 |17 |20 (10|09 |08 [1.0]|15]09
4 8 0 1 4 2 6 8 9 6 5 3 4 4 9 0 2 8 8 0 9
ASB18 14 (02 (15 |03 |051|04 (075|042 |08 |03 |15 |14 |14 (14 |171 |11 |15 |20 |23 |20 |09 |13 |12|13 |06
0 0 2 1 3 9 4 8 1 1 8 5 6 0 1 3 5 2 0 2 6
ATP8A1 02 (01 |03 |04 (03403 |049 |038 |03 |03 |07 |O7 (08 |07 |08 |06 |07 |06 |05 |08 |06 |05 |06]|04]06
9 9 9 5 2 5 1 2 6 2 4 7 2 9 4 5 4 3 3 7 6
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BAG6 01 [00 [01 [03 [074]09 [083[075]05 [04 07 |07 |07 [06 [119]07 (09 [09 [08 [09 |15 |12 [12[10] 16
3 |8 |5 |7 9 6 |3 [7 |9 |2 |09 9 (0 |6 |2 |7 |3 |4 |9 |9 |o
BTNL2 - - - - - - - - - - |- - - - - N e
CI0OORF1 [09 |04 |05 |07 [058 |09 |093 150 |08 |08 |13 |07 |12 |13 |154 |08 |07 |06 |04 (06 |07 |10 |08 05] 08
1 3 |1 |9 |8 8 0 |2 8 |3 |5 2 (o0 |6 |8 |4 |6 |5 |4 |0 |1
C60RF10 |06 |04 |01 |03 |040 03 |052 [051 |03 |03 |18 |12 |12 |08 |156 |07 |07 |07 |11 |12 [13 |07 |09 |15 14
* 6 |8 |9 |2 0 1 o |5 |4 |8 |3 9 (0 |4 |6 |8 |7 |9 |7 |8 |4
C60RF15 |03 |02 |01 |06 |069 |10 | 091 [1.03 |09 |05 |09 (06 |05 |04 |077 |05 |03 |05 |06 (06 |07 |08 |06 0609
1 |4 |1 o 5 0o |o [4 |2 |3 |2 o [7 |5 |o |6 |2 |2 |6 |7 |6
C60RF47 |02 |00 |03 |10 |[099 |15 | 127 [084 |08 |10 |06 |07 |11 |07 | 147 (13 |16 |16 |09 (18 [16 |15 |13 |09 | 16
7 |8 |2 |2 9 5 |1 (9 |2 |4 |8 7 (3 |7 |8 |8 |1 |7 |4 |6 |4
C60RF85 |22 |07 |12 |07 [1.09 |06 | 070 [072 |08 |07 |06 |05 |03 |10 |040 |18 |16 |20 |21 |18 [13 |16 |10 | 15]| 09
3 |9 |5 |2 1 4 |3 |4 |9 |6 |3 7 [3 |3 |3 |2 |2 |5 |5 |2 |5
CCDC180 |05 |00 |05 |07 |068|08 |084 (071 (0.8 |06 |09 |05 |06 |03 08607 |08 |07 |06 |09 |03 |05 |03]|05]|06
3 |8 |7 |2 8 2 |2 [3 |4 |0 |8 7 (o |1 |3 |2 |2 |o |4 |1 |7
CCHCRI | - - - - - - - - - - - - B - N e
CCR1 01 |03 [03 [19 | 120 |20 |286 | 142 |22 |26 |00 |06 |00 |00 |000|06 |08 |07 |06 |05 |07 |05 |04]|06]|04
9 [0 |6 |6 4 6 |3 [0 |8 [0 |oO 9 (7 |4 |o |4 |2 o |9 |2 |1
CCR3 00 |05 |04 |29 |182 |29 350 |257 |41 |42 |00 |04 |00 |00 [000|05 (03 |05 |07 |06 |02 |07 |06|1.0]02
4 |5 |1 |1 0 2 |4 (o |1 |0 |o 6 [1 |0 |3 |o |7 |5 |7 |4 |3
CDH26 |04 |03 |09 |06 |087 |07 |08 |[072 |07 |06 | - - o7 [- |- |07 [05]06 |05]|07 |07 |10 |06] 09|06
7 |7 |3 |9 7 0 |2 1 2 [3 |2 |8 |5 |0o |2 |5 |5 |4

(cont. on the next page)
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CEP135 |02 |03 |05 |05 |060]05 |065 079 [04 |05 |13 |10 |11 |09 [122[07 [1.0 |07 |09 |06 |09 |09 [08] 0908
5 |o |8 |2 9 2 |o |5 |5 |3 |1 2 |9 |2 |5 |6 |2 |3 |6 |5 |8
COL12AL |09 |02 |07 |06 |08l |05 |042 |055 |05 |05 |05 |06 |04 |09 |067 |04 |00 |05 |04 |02 |05 |03 |05]|08]|08
2 |2 |2 |1 2 9 |5 |2 |o |7 Jo 4 |o |8 |3 |8 |2 |8 |9 |7 |5
CPLX1 01 |00 |00 |08 |055|08 |10L |101 |11 |07 |04 |06 |07 |06 |076|05 |05 |04 |04 |06 |04 |05 |04|05]|04
6 |9 |8 |8 6 9 |9 |9 |6 |4 o 5 |1 |6 |6 [3 |8 |0 |4 |0 |3
CPVL 09 [03 [12 [10 |051|09 |057 088 |06 |07 |13 |10 |08 |10 |066 |06 |04 |06 |06 |07 |09 |07 |09|10]08
4 |4 |8 |8 6 6 |0 |2 |8 |6 |8 3 |8 |2 |7 |3 |3 |9 |2 |7 |4
CTNNA2 |08 |07 |15 |06 | 067 |04 | 058 |041 |04 |06 |16 |18 |24 |22 |211|05 |15 |08 |08 |07 |07 |09 | 08|03 |04
1 |9 |9 |7 7 7 |6 |0 |2 |7 |3 3 |2 |2 |2 o |4 |4 |1 |7 |1
DEPDC1 |05 |04 |11 |04 |074 |08 |076 |050 |09 |07 |04 |05 |03 |08 [071 |10 (09 |09 |11 |15 |04 |04 | 03|02 05
4 |1 |2 |8 8 o |6 |3 [3 |8 |3 4 |5 |9 |3 |1 |8 |1 |3 |3 |1
DHFRP2 | - - - - - - |- R - R R A B - - - - - T
DNMT3A |03 |00 |04 |06 |053 |06 |051 |062 |03 |10 |08 |07 |03 |08 |037 |06 |06 |09 |10 |06 |06 |06 | 10|07 |04
3 |9 |3 |7 7 9 |3 [4 |6 |0 |3 8 |4 |2 |2 |7 |7 |6 |6 |1 |4
DTL* 00 |03 [04 [09 |105|05 |083 |142 |07 |09 |17 |10 |22 |17 |178|04 |03 |06 |04 |03 |03 |07 | 05|06 07
8 |5 |3 |4 1 7 |4 |7 |1 |9 |3 o |o |7 |9 |7 |9 |7 |2 |8 |3
EBF2* 05 |09 |16 |04 | 042 |04 | 058|035 |03 |04 |19 |23 |24 |18 |19 |07 |05 |06 |07 |05 |06 |05 |06 0605
8 |4 |3 |6 1 8 |2 |3 |0 |o |9 1 |4 |8 |0 |7 |2 |4 |4 |5 |8
ERAPI* |00 |03 |05 |09 |068 |06 |111 |047 |11 |08 |12 |11 |10 |06 |118|06 |04 |05 |05 |06 |07 |09 | 071009
8 |8 |4 |4 2 3 |8 |5 |6 |4 |3 1 |9 |6 |4 |5 |7 |7 |4 |1 ]o
FUT2* 06 |02 |08 |07 |053]04 [079 |076 |03 |06 |02 |03 |04 |10 |079 |11 |08 |09 |07 |10 |03 |09 | 05|09 |04
0 [3 |9 |9 4 3 |6 |2 |o |6 |oO 9 |3 |7 |6 |6 |9 |5 |8 |4 |6

(cont. on the next page)




141

Appendix N(cont.)

GABBRL |01 [01 [01 |03 [037 ][04 |024 [044 |04 |03]06 (07 [08 |09 [081[07 |06 07 [10[07 [10 [06 |04]08]09
* 7 |2 |6 |0 3 9 |6 [7 |6 |7 |5 7 |5 |6 |0 |5 |3 |3 |9 |6 |0
GALNTL |10 |02 |09 |04 |[067 |12 |084 |[079 |05 |06 |08 |11 |16 |14 | 083 |06 |04 |05 |01 (07 |01 |14 |08 10] 05
7 |3 |8 |5 2 5 (3 [2 |1 |6 |2 7 (a4 |7 |o |3 |9 |1 |2 |2 |7
GALNTI0 |01 |12 |11 |08 |[093 |13 | 070 [130 |12 |13 |20 |19 |20 |14 | 20006 |07 |04 |08 |07 |08 |08 |06 | 05|06
* 2 |3 |8 |6 3 2 |3 |9 |9 |9 |4 7 (1 |2 |5 |5 |4 |0 |8 |3 |7
GAS2 14 (04 |19 |04 | 08304 060 |039 |04 |06 |17 |14 |09 |15 |129 |16 |13 |15 |16 |14 |13 |16 |15]| 13|15
4 |1 |5 |5 1 3 |6 [6 |7 |0 |5 2 [3 |2 |8 |0 |6 |2 |5 |9 |9
GIMAPL |13 |01 |12 |05 |[035|03 | 039 |047 |04 |05 |07 |05 |08 |06 |059]09 |08 |10 |10 |12 |07 |08 |07 06|08
8 |9 [0 |8 7 9 |3 [9 |8 [3 |9 4 |5 |9 [8 |6 |2 |2 |1 |8 |3
GIMAP2 |02 |00 |02 |04 |[039 |04 |043 050 |05 |04 |06 |05 |05 |06 |074]05 |07 |07 |07 |07 |07 |08 070709
7 |4 |6 |3 3 3 |2 [1 |7 |5 |1 6 (4 |4 |6 |0 |4 |7 |8 |1 |0
GIMAP4 |02 |00 |01 |04 [071 |05 |052 064 |06 |05 |09 |07 (09 |08 098 |10 |12 |14 |15 (15 |11 |11 |12 |10 11
1 |6 |6 |6 1 1 |7 |7 |9 |3 |6 8 |9 |3 |6 |3 |3 |9 |7 |4 |8
HCG27 |02 |02 |00 |04 | 07405 |054 | 055 |06 |04 |09 |10 |07 |10 | 13809 |10 |09 |14 |14 (09 |08 |10 | 11|16
3 |8 |6 |5 7 6 |6 [7 |5 |0 |9 9 (o0 |8 |7 |1 |9 |6 |7 |1 |7
HERPUD |10 |05 |06 |09 |054 |06 |057 039 |07 |09 |08 |09 |09 |09 |065|05 |08 |06 |09 |06 |03 |07 [08]|12]11
2 9 |1 |5 |4 7 o |1 [8 |0 [3 |o 9 (8 |5 |7 |8 |8 |2 |9 |6 |0
HIVEP3 |10 (01 |11 |08 | 082 |10 |092 078 |07 |08 |08 |06 |12 |09 |069 |04 |06 |05 |03 |05 |04 |06 |05 04|05
3 |5 |2 |2 3 o |7 (o |6 |6 |1 1 |2 |2 |9 |7 |4 |6 |5 |6 |5
HLAB 00 [00 [00 [09 [124 |11 [168 [1.00 |07 |09 [31 |30 |22 |27 |310|36 |19 |26 |23 |21 |25 |20 |14 2217
8 |5 |7 |7 4 9 |8 [7 |4 |4 |a 5 (8 |6 |1 |5 |3 |2 |8 |2 |2
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HLA- 02 [02 [04 [13 [100]13 [079 [138 [07 [19 [14 [12 [16 |17 [119]22 |16 |21 |18 |20 |14 |13 [09[13] 20
DQA1 9 |2 |o |6 2 6 |2 [3 |5 |1 |2 7 (4 o |3 |5 |3 |7 |7 |8 |o
HLA-F* |04 |01 |04 |03 |052 |04 |034 |041 |05 |06 |02 |05 |03 |08 |064|05 |10 |05 |05 |07 |07 |09 |08]|05]08
3 |o |o |7 3 4 |0 |6 |3 |9 |6 3 |3 |3 |5 |2 |7 |o |o |2 |5
HLA-G* |06 |00 |06 |15 |122 |15 |155 |149 |16 |14 |07 |24 |17 |21 |260 |11 |07 |07 |13 |18 |23 |18 |23 |16 | 17
5 (3 |3 |3 7 3 |6 [4 |3 |4 |1 o [4 o |1 |1 |6 |0 |1 |1 |8
HLA-C - - - - - - |- R - R R SR I R B - - - - - T
HLA- 02 [02 [04 |13 [100 |13 [079 [138 |07 |19 |14 |12 |16 |17 [119 |22 |16 |21 |18 |20 |14 |13 |09 13|20
DQB1 9 |2 |0 |6 2 6 |2 |3 |5 |1 |2 7 |4 o |3 |5 |3 |7 |7 |8 |o
HMP19* |11 |00 |11 |06 |072 |07 | 106 | 037 |09 |03 |06 |09 |17 |19 | - |10 |11 |08 |09 |13 |02 |04 [02]07]03
9 |6 |0 |oO 5 3 |3 |5 |6 |9 |7 o [8 |4 |7 |7 |4 |3 |6 |6 |0
HNF4G* |01 |05 |05 |05 |114 |07 |061 |062 |05 |09 |11 |10 |08 |11 [134[07 |06 |12 |11 [10 |13 |07 [12]13]07
0 |5 |9 |6 0 8 |8 |8 [0 |9 |6 5 (7 |1 |4 |5 |3 |4 |o |1 |1
IL10 01 |07 |06 |05 |051|04 |072 068 |08 |0509 |10 |08 |09 |09 |04 |05 |08 |06 |05 |02 |06 |06 05|04
3 |o |7 |5 9 5 |8 |6 [6 |0 |3 9 [0 |2 |9 |9 |7 |1 |3 |7 |8
IL12A 06 |08 |15 |04 | 061 |05 |039 |048 |06 |05 |14 |14 |13 |12 |168 |06 |04 |06 |06 |05 |04 |05 | 10|05 06
9 |6 |[3 |4 6 1 1 |9 |1 |8 |7 5 (9 |3 |9 |8 |1 |0 |1 |0 |6
IL17A - - - - - - |- - - - - - S N - - - - - - -1 T-
ILIA* 11 |05 |16 |07 |075|06 |044 | 041 |06 |05 |10 |08 |09 |04 [073|02 |10 |07 |02 |03 |04 |05 |05]| 0505
8 |8 |0 |8 8 o |8 |5 |4 |9 |8 9 |3 |2 |6 |0 |0 |8 |5 |2 |8
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IL23R* |10 [0. [12 [09 [1. |06 [053 [061 [09 [09 |05 |07 |14 [12]089[06 |03 |11 |05 |10 |11 |15 [15] 1112
5 |16 [4 |1 |56 |0 4 |2 |6 |7 |0 |4 5 (5 |2 |2 |5 |4 |7 |o |7 |6
IL6* 05 |03 |10 |05 |049 |05 |041 [058 |03 |03 |10 |13 |16 |17 |091 |06 |06 |04 |04 |04 |06 |05 | 060706
9 [3 |4 |3 8 8 |5 [8 |9 |7 |o 2 [3 |1 |3 |6 |4 |1 |0 |2 |2
KCNK9 |09 |04 |14 |07 |098 |10 |072 |140 |05 |10 |25 |34 |32 |26 |247 |07 (04 |06 |05 |07 |08 |09 |07 |05]08
1 |9 |o |4 8 5 |3 (4 |6 |0 |4 2 [0 |4 |5 |4 |9 |9 |7 |9 |9
KLRC4 |07 |01 |05 |06 |057 |11 |070 091 |08 |10 |06 |07 |03 |09 |069 |07 |11 |06 |07 |09 |13 |09 [1.2[09 10
o [8 |1 |6 6 o |9 [0 |4 |7 |1 2 (2 |1 |5 |8 |9 |2 |8 |9 |2
KLRKI |06 |01 |07 |07 |046|06 |066 |085 |07 |06 |07 |08 |05 |06 07008 |09 |05 |06 |06 |07 |06 |07]08]05
o [8 |6 |9 8 0 |9 [4 |1 |4 |6 4 |3 o [3 |2 |4 |2 |1 |0 |o
LILRALT |06 |02 |05 |11 |1.06|10 |1.38 [1.02 |09 |10 |06 |04 |01 |05 | 03602 |00 |08 |04 |04 |10 |10 |07 |07 |10
7 |5 |0 |6 3 3 |1 |6 |6 |3 |7 9 [5 |0 |4 |9 |3 |4 |8 |4 |4
LILRBI |05 |04 |09 |07 | 07307 |079 088 |06 |04 |17 |11 |06 |06 |054 |05 |04 |04 (06 |03 |05 |06 |04 04]04
o (7 |5 |1 6 4 |9 |6 |6 [3 |4 8 [3 |5 |2 |8 |1 |6 |4 |6 |0
Locio0l | - | - - - - - [ - - - - T - - T- - - 1= N A R
29342
Loc1001 | - | - - - - - - - - - |- - - - - - - 1= e
32252
LOC1079 |03 |07 |11 |07 |047 |10 [059 |052 |08 |09 |10 |10 |08 |10 | 104 |03 |05 |04 |07 |04 |03 |04 |04 |04 |04
84355 9 |1 |9 |4 2 6 |2 |5 |4 |7 |3 8 |2 |3 |7 |3 |9 |6 |6 |7 |2
LOC2858 | 04 |00 |04 |03 |050|03 [023 043 |04 |05 |02 |05 |03 |07 [070 |05 (09 [05 |06 |06 |06 |08 |0905]09
30 5 |9 |5 |1 4 3 |8 |6 |2 |7 |2 8 |1 |6 |1 |7 |3 |6 |5 |2 |0

(cont. on the next page)
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LTNI 07 [00 [06 [12 [107 [11 [141 [110 [12 [17 [17 |10 |14 [13 [139]12 [09 [07 [09 [09 |09 [ 11 [08[05] 07
1 |6 |5 |6 2 o |1 [5 |7 |6 |8 5 (4 |4 |2 |o |3 |3 |1 |5 |0
LYST 05 |11 |21 (07 |076 |04 [070 |[086 |10 |06 |09 |13 |11 |07 |206|06 |07 |07 |05 |05 |05 |09 | 050610
5 (8 [0 |0 5 7 |4 |7 |3 |3 |5 1 |9 |6 |3 |0 |5 |0 |4 |2 |2
MEFV 08 [02 |05 |05 |050|08 |06l 090 |05 |11 |07 |03 |04 |03 |071|02 (03 |02 |03 |02 |04 |04 |03[02]02
o [8 |1 |7 3 5 |o [9 |4 |8 |2 9 (1 |4 |o |7 |5 |3 |2 |2 |8
MICA 02 |03 |01 |02 [042|04 |057 (037 |04 |05 |08 |08 |12 |09 |073|10 |08 |09 |06 |06 |07 |07 |07 0607
2 |3 |5 |7 7 4 |1 o |7 |6 |8 7 (1 |7 |9 |9 |o |7 |4 |9 |4
MN1 06 |01 |05 |04 |[072|06 |065 086 |06 |05 |09 |08 |13 |10 |127 |08 |08 |08 |06 |07 |07 |06 |10 0809
1 |5 |5 |6 3 8 |6 [9 |2 |o o [8 |6 |2 |5 |5 |2 |1 |5 |9
MOG* - |- - - - - - - - N - - - A e
MUC21 - |- - - - - - - - - |- - - I - - - 1= e
NAV2 17 [02 |20 |06 | 050 |07 |057 |065 |06 |06 |22 |14 |14 |07 |208 |12 |12 |10 |08 |09 |10 |11 |12] 10|12
o (7 |o |2 7 5 |7 |5 |7 |7 |7 1 |8 |9 |4 |o |3 |2 |3 |9 |2
NOD2* |09 |07 |16 |11 |162 |13 |126 |[089 |14 |14 [31 |20 |25 |18 [210|09 (03 [04 [03 [03 |14 |13 |12 [11]08
3 |5 |5 |6 8 2 |2 [3 |1 |6 |o 0 [3 |9 |1 |7 |4 |5 |4 |5 |6
OSR1* - |- - - - - - - - - |- - - - T- - - 1= e
OVCHI |09 |01 [10 |09 [117 |11 | 099 |[082 (08 |07 |08 |05 |04 |05 097 |10 |08 |11 |15 |13 |10 |12 |08 |09 |12
8 |2 |2 |5 9 1 |8 |9 |3 |5 |5 8 |7 |7 |6 |8 |0 |4 |7 |1 |3
PAXS 05 |02 |08 |08 |070|05 |065 |060 |08 |07 |11 |09 |13 |08 |081|03 |04 |05 |08 |05 |04 |05 |06|07 |04
6 |5 |7 |4 9 1 ]o0 3 |8 |7 6 [1 |5 |7 |9 |5 |2 |2 |3 |8

(cont. on the next page)
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Appendix N(cont.)

PLEKHBL [ 08 |01 |09 |04 [053]07 |[097 |[058 |11 [07 (06 |08 |08 |08 |085]07 |05 08 [07 |07 |07 |05 |06]06]04
4 |1 |5 |7 7 7 |3 |6 |6 |2 |4 3 |8 |7 |9 |3 |5 |6 |0 |8 |2
PMFBPL |02 |01 |03 |05 |046 |04 |039 |077 |10 |03 |06 |06 |08 |04 |060|04 |07 |04 |06 |07 |05 |03 | 040404
1 |8 |8 |7 6 5 |6 |7 |1 |2 o 7 |2 |2 |7 |8 |1 |9 |8 |2 |2
POUSF1 |02 |00 |01 |04 |062 |05 |053 |042 |04 |05 |03 |12 |07 |06 |122 |11 |12 |14 |15 |15 |08 |10 |13 |14 |16
9 |8 |7 |2 1 5 |2 |8 |9 |0 |3 2 |7 |7 |9 |7 |1 |o |8 |2 |2
PPPIRIL* | - - - - - - |- R - R R SR I R B - - - - - T
PSMDI4 |05 |01 |04 |04 |031|03 |030 089 |06 |01 09 |09 |08 |03 |099|06 |04 |06 |02 |01 |03 |04 |04|04]05
2 |o |1 |5 7 7 |7 |7 |4 |7 |9 7 |1 |1 |4 |6 |8 |7 |o |2 |1
PSORIC1 | 00 |00 |00 |07 | 050 |08 | 056 |056 |07 |06 |09 |06 |07 |05 |052|05 |04 |04 |05 |05 |05 |07 |07]07]07
* 7 |7 |9 |a 7 2 |8 |5 |5 |3 |4 o |o |4 |2 |7 |5 |1 |1 |0 |1
RALGAP |08 |02 |05 |16 |159 |17 |1.97 | 179 |15 |14 |26 |20 |27 |28 | 204 |00 |30 |22 |29 |00 |20 |23 |16|12]05
A2* 2 |8 |2 |5 6 3 |8 |1 |5 |0 |4 o [1 |3 |9 |0 |8 |9 |o |4 |2
RIMBP2 |03 |01 |04 |08 |103 |11 |097 |10L |09 |09 |12 |10 |11 |10 | 110 |13 |09 |16 |11 |11 |07 |07 |07 |06 07
7 |4 |7 |2 4 8 |7 |7 |6 |2 4 |1 |4 |9 |9 |8 |5 |2 |9 |6
RNF39* | - - - - - - |- R - R R S S R B - A R I
SACMIL |02 |08 |10 |07 |100|07 |084 (074 |07 |07 |07 |06 |06 |10 |061 |08 |07 |11 |07 |07 |12 |09 |17 | 15|16
0 |6 |6 |6 3 5 |6 [2 |7 |1 |8 9 |1 |1 |1 |1 |6 |0 |7 |0 |1
SAMD3 |06 |02 |09 |09 | 087 |07 |135 108 |12 |10 |14 |13 |14 |12 |158 |13 |13 |11 |15 |17 |10 |13 |13 | 11|08
6 (9 |1 |9 8 2 |7 |8 |7 |0 |a 6 |1 |6 |2 |2 |5 |8 |1 |8 |2
SEMA6D |13 |01 |12 |07 |045|07 | 091 |099 |07 |06 |20 |12 |12 |14 |143|09 |16 |10 |06 |07 |06 |05 |04 |03 |04
5 |o |5 |4 8 0o |6 |8 |6 |5 |1 4 o |3 |3 |6 |9 |8 |5 |5 |1

(cont. on the next page)
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SGPP2 05 )03 |07 |08 |046 |08 (087 |08 (08 |06 |11 (08 |11 |11 |09 |10 (10|09 |10 |06 |11 |11 |05|11]|05
1 0 6 7 2 2 5 5 5 0 6 4 5 4 2 1 2 7 6 0 8
SLC41A2 (11 (03 |06 (11 (097 |11 |104 |108 |07 |11 |12 |12 |14 |13 |13 |04 (07|04 |04 |04 |14 |08 |11|13|08
* 7 7 0 5 4 5 9 4 0 2 9 0 8 5 0 1 8 6 1 4 2
SLC43A3 (05 (04 |10 (06 |08 |05 (059 |04 |06 |O6 |08 |10 |09 |07 12005 (07 |05 |04 |06 |13 |12 |12|12 |11
4 7 1 5 4 4 3 7 7 2 0 0 6 1 6 0 6 4 4 6 4
SLC44A4 |01 |00 (01 |03 |050|04 |05 |027 08 (04|07 |06 |04 |03 06905 (03 |05 |07 |07 |07 |06 |07]07]|038
* 9 6 6 0 8 4 5 4 9 4 7 8 9 6 9 9 7 4 9 7 3
SLIT2 02 |04 |06 |14 | 10311 (100 120 (12 |14 |08 (12 |11 |10 |08 |24 |20 |23 |24 |23 |11 |15 |11]15|11
3 8 8 0 3 9 4 3 2 2 3 0 5 8 9 2 1 7 4 9 1
SMARCA (04 |01 (05 |11 |101|14 |168 |112 |19 (10|07 |12 |08 |14 07706 |14 (07 |12 |16 |10 |07 |13]|13]|13
2* 5 1 8 4 0 2 3 2 2 7 3 6 2 3 2 8 4 5 2 6 2
SMG6 02 |04 |05 |11 (087 (09 [104 |103 |09 |0O7 |09 (11 |16 |12 |100 |15 |14 |13 |12 |09 |12 |10 |09 14|11
1 5 9 6 8 4 3 2 3 3 4 0 6 7 4 8 3 5 1 3 8
SORBS2 02 |06 (08 (10 11011 {112 101 (12 |12 |09 (11 |08 |13 |098 |04 |04 |03 |04 |03 |05 |05 |05|04]06
4 1 1 2 6 1 4 0 0 7 9 1 4 9 0 7 3 6 0 0 1
STAT4 09 (04 |O5 (10 (049 |16 (079 |120 |09 |09 |04 |04 |04 |05 (048 |14 |16 |12 |14 |15 |15 (19 |15]|19 18
5 0 5 0 9 1 4 2 2 8 9 0 1 5 8 6 7 1 6 1 3
STK39 09 (04 |O5 (05 (05104 (068 |[059 (06 |05 (08 |09 |12 |13 12304 |06 |08 |10 (09 |07 (08 |[09]11]09
8 0 7 7 1 5 5 7 4 9 2 0 2 4 8 6 4 3 8 4 5
STX8* 03 (06 |09 (09 (082 |14 (087 |106 |08 |07 |16 |17 |17 |16 |[153 |06 |07 |06 |06 |06 |06 [06 |05]|0.7]06
0 9 6 9 0 6 9 3 9 2 2 5 1 4 1 4 1 5 4 2 8
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SUMO4 07 )01 |09 |16 |138 |12 |166 |15 (19 |14 |10 (07 |07 |06 |036 |06 |10 |07 |03 |08 |09 (11 |10 |11]|10
4 9 1 0 5 4 2 4 3 2 5 4 2 3 3 8 8 1 3 7 1
SUSD1 02 {00 |01 |06 |O. 07 |05 |07 |06 |06 |13 |14 |10 |09 14207 (13 |06 [06 |09 |05 |09 |06 /|09]|10
8 9 9 3 31 5 8 1 7 6 6 9 6 8 8 0 4 1 2 7 3 5
TCF19 02 (00 |O1 (04 (062 |05 (053 |042 |04 |05 (03 |12 |07 |06 12211 |12 |14 |15 |15 |08 (10 |13 |14 |16
9 8 7 2 1 5 2 8 9 0 3 2 7 7 9 7 1 0 8 2 2
TENM4 09 |06 |15 |03 | 033 |05 |05 |070 (03 |03 |07 (13 |14 |14 |097 |06 |04 |05 |06 |05 |11 |12 |11]06]|11
5 0 1 1 9 4 6 6 2 8 4 1 3 6 3 9 0 4 3 4 7
TFCP2L1 |12 |05 |05 (05 |034 |04 (026 (05202 (04|06 |08 |04 |08 |08 |08 |06 |07 (08|11 |03 |05 |08|07]|07
* 1 8 8 6 8 7 4 4 5 8 3 2 0 7 9 5 1 7 0 5 8
TLR4 08 |02 |12 |04 |05 |05 070 |073 |05 |05 |05 (09 |07 |09 |049 |08 |04 |05 |07 |07 |07 |10 |06]09]0.7
9 7 0 9 0 0 2 4 3 6 1 1 8 5 7 4 3 0 6 3 6
TMEM13 (05 |06 |12 (07 |077 |09 (062 083 |08 |09 |18 |15 |15 |14 14904 |05 |03 (05|03 |03 |04 [05|03|06
2B 8 8 8 8 2 4 4 9 1 6 3 0 1 3 1 5 4 9 2 1 3
TNF 6100 (01 {21 {10109 (100 |070 (10 |11 |04 (O6 |03 |0O7 |0O51|04 (01|03 |06 |06 |09 |11 |12]09]10
1 7 8 2 8 1 3 9 5 0 3 6 9 7 0 1 9 0 5 5 9
TNFAIP3 | 08 |00 |11 |03 |044 |04 |053 (054 |07 (06 |06 |10 (13 |04 084 |08 |11 |06 |07 |13 |08 [07 |08 0807
9 2 0 4 5 3 9 4 3 6 9 7 6 6 9 7 5 7 3 6 8
TRIM31 00 (00 |O1 (05 |043 |02 (076 |057 |08 |07 |04 |06 |06 |03 |05 |09 (03 |08 |09 |10 |05 (06 |[03]09]07
8 7 1 3 1 5 1 1 5 8 6 5 7 0 1 3 6 4 4 0 3
TTLL7* 01 (03 |03 (04 (079 |04 (061 |04 (08 |04 (10 |11 (210 |09 10112 |11 |13 |07 |06 |06 (07 |05]|06 |07
3 0 9 6 0 9 2 8 1 1 2 2 3 9 8 8 2 2 6 8 8

097
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UBAC2 [03 [01 [04 [08 [072][05 [072 [071[08 [09 [18 [16 [18 [19 [1.69[20 [22 [20 [20 [19 [20 [21 [26[24]21
8 |1 |1 |9 1 4 |7 |3 |7 |1 |4 o |o |8 |3 |8 |2 |1 |3 |9 |8
UBASH3 |06 |06 |12 |13 |[132 |08 |132 |147 [07 |08 [20 [17 [18 |16 | 169 |14 |11 |13 [13 [14 |11 |06 [ 11|04 13
B o |o |4 o 8 3 |7 |5 |2 |2 Jo 1 |4 |2 |2 |2 |5 |4 |6 |1 |6
UBD - - - - - - - - - - |- - - - - - - - - - T
ZNRD1* | - - - - - - - - - - |- - - - T - - - - T - T
* Genes with highest or lowest quartile population genetic parameter and frequency spectrum test results unique to East
Asians (EAS)
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APPENDIX O. DIRECTION OF SELECTION (DOS), MCDONALD-KREITMAN TEST P VALUE,
NEUTRALITY INDEX (NI), AND ALPHA (A) PARAMETER ESTIMATES OF BEHCET
DISEASE ASSOCIATED GENES IN THE 1000 GENOMES EAST ASIAN POPULATIONS.

CDX CHB CHS JPT KHV
Gene DoS? | PP NI¢ | of DoS P NI a DoS | P NI o DoS P NI o DoS | P NI o
ABCB5 -0.5 | 0.04 145 | -0.45]| -0.5 0.23 155 | -055|-05 | 0.04 | 1.31 -0.31 | -05 0.01 7.1 -6.1 |-05 | 0.05 |53 -4.3
API5 -1 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
ASB18 -1 1 0 0 -1 1 0 0 -1 025 |0 0 -1 0.33 0 0 -1 033 |0 1
ATP8AL -1 1 0 1 -1 1 0 1 -1 033 |0 1 -1 0024 | 0 1 -1 1 0 1
BAG6 -0.27 | 0.3 0 0 0.47 0.09 0.12 | 0.87 | 0.12 | 0.61 | 0.57 0.42 0.39 0.22 0.19 | 0.8 0.22 | 0.35 | 0.38 0.61
BTNL2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C10orf11 -1 1 0 0 -1 1 0 0 -1 1 0 0 -1 1 0 0 -1 1 1 0
C6orf10 0 1 0 0 0.05 1 0 1 0 1 0 0 0.05 1 0 1 006 |1 0 1
C6orf47 -0.03 | 1 1.2 -02 |-028 |1 0 0 005 |1 0.8 0.2 -0.03 |1 1.2 -02 |-011(1 2 -1
SLC22A23/C6orf85 | -0.62 | 0.007 | 24 -23 | -0.48 | 0.03 126 | -12 | -06 | 0.02 | 21 -20 -0.56 | 0.01 18 -17 | -0.56 | 0.01 | 18 -17
CCDC180 004 |1 0.75 | 0.25 | 0.04 1 0.75 | 0.25 | 0.09 | 0.61 | 0.56 0.43 0.17 0.38 037 | 062 | 004 |1 0.75 0.25
CCHCR1 0 — 0 0 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0
CCR1 0 - 0 0 0 - 0 0 0 - 0 0 0 — 0 0 0 - 0 0

(cont. on the next page)




Appendix O(cont.)

CCR3 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
CDH26 -001 | 1 1.07 | -0.07 | 0.23 0.37 035 | 064 | 0.13 | 0.6 0.53 0.46 0.23 0.55 035 | 064 | -001|1 1.07 -0.07
CEP135 -0.03 | 1 1.2 -02 |-028 |1 0 0 021 |1 0.4 0.6 -028 |1 0 0 -028 | 1 0 0
COL12A1 -0.44 | 0.14 6.75 | -5.75 | -0.7 0.16 533 | -43 | -0.56| 0.36 | 15.75 | -15 -0.69 | 0.14 6.66 | -56 | -0.51| 0.14 | 10.12 | -9.12
CPLX1 -0.35 | 0.3 5 -4 -0.3 0.55 3.75 | -275| -0.05| 1 1.25 -0.25 | -0.05 |1 125 | -0.25]| -022| 1 2.5 -15
CPVL 0.5 0.18 0 1 0.57 0.06 0 1 0.6 006 |0 1 0.8 0.01 0 1 0.6 006 |0 1
CTNNA2 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DEPDC1 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
DNMT3A -0.16 | 1 2 -1 -033 |1 4 -3 -016 | 1 2 -1 -0.5 0.4 2 -1 -033 1 2 -1
DTL 0 - 0 0 0 - 0 0 0 - 0 0 0 — 0 0 0 - 0 0
EBF2 -1 1 0 1 1 1 0 1 0 1 0 0 0 1 0 0 0 1 0 0
ERAP1 -0.36 | 0.26 5 -4 -0.18 | 0.58 2.2 -1.2 | -0.36 | 0.27 | 4.9 -3.9 -0.35 | 0.28 45 -35 | -041| 0.11 | 6.5 -55
FUT2 -0.25 | 0.57 3 -2 -0.08 |1 1.5 -05 | -0.25| 0.57 | 3 -2 -0.5 0.46 0 0 -0.08 | 1 15 -0.5
GABBR1 -0.1 | 0.73 152 | -052| -0.2 0.17 232 | -132|-02 | 021 | 243 -143 | -003 |1 114 | -0.14| -0.17| 0.35 | 2.08 -1.08
GALNT10 1 1 15 1 1 1 1 1 1 1 0.75 1 1 1 0.5 1 1 1 0.75 1
GALNTL1 -0.46 | 0.24 8 -7 -0.46 | 0.46 8 -7 -03 | 054 | 4 -3 -0.6 0.2 16 -15 | -04 | 052 | 6 -5
GAS2 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 -1 1 0 0
GIMAP1 025 |1 0.33 | 0.66 | 0.25 1 033 | 066 | 0.75 | 1 0 1 0.41 1 0.16 | 083 | 0.75 | 1 0 1
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GIMAP2 016 |1 0.5 0.5 0.16 1 0.5 0.5 016 |1 0.5 0.5 0.16 1 0.5 0.5 016 |1 0.5 0.5
GIMAP4 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HCG27 05 1 0 1 0.5 1 0 1 0.5 1 0 1 0.5 1 0 1 0.5 1 0 1
HCG9 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HERPUD2 -0.66 | 0.14 0 0 -0.66 | 0.1 0 0 -046 | 046 | 8 -7 -0.66 | 0.14 0 0 -0.66 | 0.4 0 0
HIVEP3 -0.17 | 0.43 2 -1 -0.5 0.009 | 135 | -125| -0.34 | 0.08 | 4.2 -3.2 -0.41 | 0.03 6.75 | -5.75| -0.25| 0.37 | 2.8 -1.8
HLA-B 0.26 | 0.55 243 |1 0.28 0.54 281 |1 0.27 | 0.55 | 2.43 1 0.28 0.54 243 |1 0.25 | 055 | 2.2 1
HLA-C -0.16 | 0.31 243 | -143|-0.18 | 0.26 281 | -181|-0.16| 0.31 | 2.43 -143 | -0.16 | 0.31 243 | -143| -0.14| 0.6 2.2 -1.2
HLA-DQAL 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0
HLA-DQB1 0 - 0 0 0 - 0 0 0 - 0 0 0 — 0 0 0 - 0 0
HLA-F -014 | 1 0 0 0 1 1 0 002 |1 0.83 0.16 0.02 1 0.83 | 016 | 0.02 | 1 0.83 0.16
HLA-G 037 | 011 0.19 | 0.8 0.17 0.6 0.44 | 055 [ 0.06 |1 0.74 0.25 0.16 0.37 0.44 | 055 | 0.2 0.35 | 0.39 0.6
HMP19 035 | 041 0.16 | 0.83 | 0.35 0.49 0.16 | 083 | 019 |1 0.33 0.66 0.52 0.18 0.08 | 091 | 0.35 | 0.41 | 0.16 0.83
HNF4G -1 0.2 0 0 -1 0.25 0 0 -0.66 | 1 0 0 -1 0.33 0 0 -1 033 |0 0
IL-10 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
IL12A -0.16 | 1 2 -1 0 1 0 0 -1 033 |0 0 -0.5 1 0 0 -1 033 |0 0
IL17F -025 | 1 0 0 -025 |1 0 0 -025| 1 0 0 -025 |1 0 0 -0.251 044 | 0 0

voT
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IL23R 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0
IL6 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
KCNK?9 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
KLRC4 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
KLRK1 -1 0.33 0 1 -1 0.33 0 1 -1 1 0 1 -1 0.33 0 1 -1 1 0 1
LILRAL -0.19 | 0.09 | 0.38 | 061 | 004 |076 |0.77 |022 |011 |046 |054 | 045 |008 |039 |062 |037 |0.22|006 |033 |0.66
LILRB1 0.01 |1 0.95 | 0.05 | -0.08 | 0.71 | 1.63 | -0.63| -0.05| 1 131 |-031 |-01 071 |1.83 |-083|-011|0.71 | 1.89 | -0.89
LINCO01499(API5) | -1 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
LOC285830 ( 014 | 1 0 0 0 1 1 0 0.02 |1 083 |016 |002 |1 0.83 | 0.16 | 0.02 |1 0.83 | 0.16
HLA-F antisense

RNAL)

LTN1(RNF160) 0.08 | 0.71 0.7 0.3 0.06 0.74 0.75 | 0.25 | 0.09 | 0.72 | 0.65 0.34 0.05 1 0.78 | 0.21 | 0.09 | 0.72 | 0.65 0.34
LYST/NID1 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MEFV 0.08 |1 0.6 0.4 0.03 1 0.8 0.2 003 |1 0.8 0.2 -0.02 |1 1.2 -02 | -004]1 14 -04
MICA -0.16 | 0.16 4.7 -3.7 | -0.17 | 0.15 5.5 -45 | -012] 031 | 2.6 -1.63 | -0.16 | 0.15 4.7 -3.7 | -0.12| 031 | 2.6 -1.63
MN1 052 |1 0 1 -0.47 | 0.13 0 0 04711 0 0 -0.22 | 0.6 2.66 | -1.66 | 0.2 1 0.44 0.55
MOG 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0
MSX2 0 - 0 0 0 — 0 0 0 — 0 0 0 - 0 0 0 — 0 0

(cont. on the next page)
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MuC21 0 - 0 0 0 - 0 0 0 - 0 0 0 — 0 0 0 - 0 0
NAV2 -0.36 | 1 4.6 -36 |-041 |1 10 -9 -02 |1 4 -3 -0.03 |1 116 | -0.16| -02 |1 2.33 -1.33
NOD2 -0.03 | 1 114 | -0.14 | -0.2 1 285 | -185|-003|1 1.14 -0.14 | -0.2 1 285 | -185|003 |1 0.85 0.14
OSR1 0 - 0 0 0 - 0 0 0 - 0 0 0 — 0 0 0 - 0 0
OVCH1 -0.24 | 0.2 3.75 | -275| -0.25 | 0.19 406 | -3.06 | -0.21 | 0.22 | 3.12 -2.12 | -0.22 | 0.23 3.09 | -209| -0.26 | 0.18 | 4.68 -3.68
PAXS8 0 - 0 0 0 - 0 0 0 - 0 0 0 — 0 0 0 - 0 0
PLEKHB1 0 1 0 0 -0.2 1 0 0 -02 |1 0 0 0 1 0 0 -02 |1 0 0
PMFBP1 -0.38 | 0.26 0.44 | 055 | -0.38 | 0.11 14 -04 | -0.24| 035 | 3.75 -2.75 | -0.38 | 0.12 0.76 | 0.23 | -0.38 | 0.11 | 0.89 0.1
POUSF1 009 |1 0.66 | 0.33 | -0.28 | 0.59 333 | -233(0.02 |1 0.88 0.11 -0.23 | 0.59 266 | -16 |-0.28| 059 | 3.33 -2.3
PPP1R11 0 - 0 0 0 - 0 0 0 - 0 0 0 — 0 0 0 - 0 0
PSMD14 0 - 0 0 0 - 0 0 0 - 0 0 0 — 0 0 0 - 0 0
PSORS1C1 -0.14 | 0.19 1.86 | -0.8 | -0.17 | 0.05 225 | -12 | -0.12| 0.2 1.76 -0.7 -0.15 | 0.13 201 | -1.01| -0.17| 0.05 | 2.25 -1.2
RALGAPA2 -0.16 | 1 2 -1 -016 |1 2 -1 033 |1 0 1 -016 |1 2 -1 -0.16 | 1 3 -1
RIMBP2 -038 | 1 5 -4 -054 |1 125 | -115| -025| 1 3 -2 -038 |1 5 -4 -0.26 | 1 3.33 -2.33
RNF39 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0
SACM1L 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0

991
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SAMD3 001 |1 1.09 [ -0.09]-02 |1 0 0 0011 1.09 [-009 [-026 [053 [0 0 -0.16] 061 | 3.27 | -227
(TMEM200A)
SEMAGD 007 |1 075 [ 025 [-03 [032 [35 [-25 [-017[1 2 -1 017 |1 2 1 |o 1 1 0
SGPP2 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0
SLC41A2 05 |1 0 1 0.5 1 0 1 05 |1 0 1 066 |1 1 0 05 |1 0 1
SLC43A3 0.66 | 0.4 0 1 0 1 0 0 0.06 |1 075 [025 [-033 |1 0 0 066 [04 |0 1
SLC44A4 -06 008 [18 |[-17 [-05 [019 |15 [-14 [-04 [024 |75 65 [-05 [021 [105 |-95 [-06 |0.08 |18 -17
SLIT2 004 |1 0.83 [ 0.16 [ 0175 |1 041 [ 058 [-05 |1 1.66 |-0.66 | - 1 111 [-011] 004 |1 0.83 |[0.16
0.025
SMARCA2 0 1 0 0 05 |1 0 0 -025] 1 0 0 -1 0.2 0 0 -05 [ 016 [0 0
SMG6 0 1 0 0 -1 1 0 0 -1 |1 0 0 -1 1 0 0 0 1 0 0
SORBS2 009 | 1 155 [ -0.55[ -0.02 |1 112 [ -012| 024 [ 023 [036 [063 [005 |1 077 [ 022 | -034] 03 |05 0.5
STAT4 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0
STK39 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0 0 - 0 0
STX8 05 |1 0 0 -05 [046 [0 0 05 |1 0 0 016 |1 05 [05 [-05 |1 0 0
SUMO4 0 1 0 0 0.5 1 0 1 0 1 0 0 033 |1 0 1 0 1 0 0
SuUSD1 016 [ 1 2 -1 |-016 |1 2 -1 | -026]1 3 ) 016 |1 2 -1 |-026]1 3 -2
TCF19 009 |1 0.66 | 033 [-0.28 [ 059 [333|-233[002 |1 088 [011 |[-023 [059 [266 |-1.66|-0.28|0.59 | 3.33 | -2.33
(cont. on the next page)




Appendix O(cont.)

TENM4(ODZ4) 05 |1 266 | 1 -1 1 162 |1 05 [1 3 1 -1 1 487 |1 1 1 24 |1
TFCP2L1 0 — 0 0 0 — 0 0 0 — o 0 0 — 0 0 0 — |0 0
TLR4 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
TMEM132B 03 |1 04 (06 |-03 |1 066 | 033 | 0 1 1 0 03 |1 4 3 [-029]1 066 |0.33
TNFAIP3 066 |04 |0 0 -1 033 |0 0 -1 o1 |o 0 -1 033 |0 0 -1 [o033 0 0
TNFalfa 033 |1 0 0 033 |1 0 0 -033[037 |0 0 033 |1 0 0 -0.33[037 |0 0
TRIM31 016 | 1 1 0 05 |1 0 0 0421 0 0 04 |1 0 0 05 |1 0 0
TTLL? 0 — 0 0 0 — 0 0 0 — o 0 0 — 0 0 0 — |0 0
UBAC2 058 | 019 |006 | 093 [033 |046 |02 |08 |033|046 |02 |08 |016 |1 04 (06 |016 |1 04 |06
UBASH3B 06 (018 [0 0 033 [05 [0 0 02 |1 0 02 |-022 |1 0 0 0.4 [ 046 |0 0
UBD 0 — 0 0 0 — 0 0 0 — o 0 0 — 0 0 0 — |0 0
ZNRD1 0 - 0 0 0 - 0 0 0 — o 0 0 — 0 0 0 - ]o 0

a. DoS: Direction of Selection

b. P value of 2x2 McDonald-Kreitman test

C. NI: Neutrality Index

d. Alpha value (proportion of adaptive substitutions)

891




691

APPENDIX P. TISSUE SPECIFIC EXPRESSION PROFILES OF BD ASSOCIATED GENES WITH

POPULATION GENETIC PARAMETER AND SELECTION ESTIMATES UNIQUE TO
EAST ASIANS.
=} ()
g| °
X S| = e 2] © ®
s = | 2 5 c sl & 2 = 2 G 5
5lo2 =5 g 85 g e 8 .| o & =2 5 § £ s= =% § g o =3
g S © = S| & = =S8 5 e e c € g S S ol = s S| g £ =2 S B £
Gene s @ € S 8 S| & E S S5 2 < = 3 > 3l & = gl 85 B 5E g 5 & 535
0.
C60RF10 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 0| 00| 00| 00| 00| 00| 00| 00| 63| 0.0
0.
DTL 28| 80| 04| 16| 12| 08| 04| 05| 01| 01| 06| 13| 32| 01| 0| 27| 03| 00| 10| 17| 16| 09| 97| 12
0.
EBF2 05| 00| 00| 01| 00| 02| 85| 19| 44| 03| 00| 03| 04| 02| 1| 02| 05| 03| 01| 01| 00| 00| 05| 1.0
12. 10. | 16. 20. 10. 1. | 13 10. | 14. 10.
ERAP1 1] 61| 45 4 1| 6.6 3| 89| 52| 55| 45| 84 1| 74| 1 3| 65| 25 6 8| 96| 95| 45 2
10. | 17. 0. 11.
FUT2 26| 00| 03 5 3| 05| 01| 65| 01| 05| 00| 03| 02| 03| 4| 01| 06| 57| 17| 87| 02 2| 03] 26
13. 0. 14,
GABBR1 51| 56| 712 | 21| 1.9 0| 54| 69| 43| 25| 05| 67| 54| 68| 6| 37| 90| 20| 91| 31 5| 26| 35| 4.1
10. 12. 33. | 1. 11.
GALNT10 95| 77| 57 1| 77| 49| 55 5| 39| 54| 08| 95| 56 4| 1| 28| 54| 33| 29| 72| 9.2 9| 41| 84
15. 10. | 12. 14. | 20. 0. 14. | 30.| 11.
HLA F 8| 7.3 1.7 9 3| 57| 61| 78| 30| 29| 21 3 5| 26| 4| 28| 39| 52| 7.6 2 7 5| 22| 7.7
14, 0. ] 29.
HLA_G 46| 35 1.3 0| 31| 26| 24| 26| 13| 14| 12| 83| 68| 11| 3 3| 10| 10| 34| 29| 95| 22| 20| 24
115. 0.
HMP19 15| 0.0 0| 17| 21| 00| 04| 01| 01| 02| 00| 01| 00| 00| 1| 00| 00| 00| 00| 29| 00| 18| 27| 00
10. | 45. 0. 54,
HNF4G 14| 00| 02 4 9| 02| 01| 68| 00| 78| 28| 01| 00| 00| 6| 00| 03| 01| 00 2| 00| 32| 14| 05
0.
IL1A 05| 02| 05| 01| 00| 19| 00| 21| 00| 00| 00| 08| 01| 00| 0| 05| 00| 00| 02| 00| 01| 00| 52| 21
0.
IL23R 02| 00| 00| 03| 02| 00| 00| 01| 00| 00| 00| 00| 01| 00| O] 00| 00| 00| 00| 01| 01| 02| 06| 02
0. 10.
IL6 68| 49| 05| 03| 03| 09| 19| 78| 09| 03| 14| 43| 14| 00| 6| 15| 24| 00| 00| 02| 08| 02| 0.2 7

(cont. on the next page)
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Appendix P(cont.)

0.

MOG 00| 00| 521 | 00| OO| 00| OO| OO| O5]| 00| 0O| 00] 00| 0.0 0| 00| 0O| 00| OO| OO 00| 00| 00| 00
0.

NOD2 24 | 3.2 01) 03] 04| 02] 01] 06| 01| 01] 01| 10| 10| 01 0| 04] 02| 05| 23] 03| 11| 04| 03] 07
0.

OSR1 1.3 ] 0.0 02| 22| 05| 53| 28| 31| 26| 03] 00| 28| 02| 11 2| 18] 31| 54| 11| 09) 01| 09| 31| 44

32. | 18. 35.| 43.| 39.| 21.| 36.| 25.| 30.| 19.| 37.| 31.| 31.| 8 | 31.| 35 | 18.| 19.| 46.| 28.| 35 | 30.| 32

PPP1R11 3 0| 402 4 8 6 2 4 8 3 0 4 1 3 3 7 7 5 0 0 0 2 5 1

PSOR1C1 0. 11.

(Cé6orf16) 0.1] 0.0 01) 05/ 04 01] 01| 03| 01| 01| 00| 03] 00] 01 0| 03] 01| 00| 09| 04| 00| 07 6] 01
RALGAPA 0.

2 25| 51 14| 49| 33| 28| 56| 51| 14| 33| 28| 57| 22| 18 9| 64| 38| 22| 42| 34| 14| 53| 36| 56
11. 0.

SLC41A2 18| 0.0 18| 41| 57| 08| 16| 34| 03| 15 2] 11| 08| 10 7|1 08| 07| 11| 02| 50| 06| 56| 19| 09

12. 98. | 60. 44, 19. 11. 1 69. 48. 72. 20.

SLC44A4 9] 06 0.1 0 1] 58| 04 7] 0.0 9] 00 6] 02] 13 3] 31 0] 18] 01 0| 14 0] 03 9

13. 12. 16. | 22.| 17. 17.| 12.| 17.| 16.| 42.| 2.| 18.| 16. 17. 16. | 10. | 29.| 13.

SMARCA? 0| 89| 247 5| 64 1 7 31 99 8 9 3 2 3 7 6 6| 74 3] 92 2 0 1 6

2. 14.
STX8 53] 6.2 72| 61| 48| 64| 96| 68| 69| 70| 52| 54| 64| 71 1] 60| 70| 43| 51| 52| 61| 54 5] 82
11. 25. 0. 24.

TFCP2L1 1.0] 01 0.5 8| 03] 03] 01| 20| 00 0| 00| 20| 01| 0.0 8| 50| 32 0| 25| 02] 06| 52| 09| 15
0.

TTLLY 09| 00| 177 11| 11| 23| 27| 30| 12| 04| 04| 23] 03] 05 6| 01| 35| 08| 03] 12| 04] 12| 29| 21
10. 12. 1.

ZNRD1 8| 75 32| 84| 86| 85| 51| 72| 43| 64| 35| 63 3] 80 6| 59| 65| 30| 59| 79| 88| 78| 96| 87
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APPENDIX R. GENES WITH GENETIC DIVERSITY, ALLELE FREQUENCY SPECTRUM,
DIVERGENCE, AND SELECTION PROFILES UNIQUE TO EAST ASIANS.

Gene AFR_EA | AFR_EA | AFR_EA | Pi/Fst Pi/Dxy HD | 6k Pi ow TD | FLD | FLF| XP- XP- iHS | Do | Tissue of
S S S EHH | EHH | @ S Major
CHB | CHB Expression
Dxy Hst Fst - -YRI
CEU
DTL 0.000599 | 0.009907 | 0.090997 | 0.00439 | 0.66748 | 0.9 | 30.97 | 0.000 | 64.73 - -9.65 | -5.5 | 0.35 0.43 229 | 0 testis,bone
6 7 7 4 15 marrow
2
EBF2 0.001048 | 0.000128 | 0.217973 | 0.00321 | 0.66793 | 1 1354 | 0.000 | 217.42 | - - -5.3 | 0.94 1.63 240 | 1 fat, heart
1 3 3 7 1.1 | 104
1 5
ERAP1 0.001211 | 0.005824 | 0.038666 | 0.02844 | 0.90813 | 0.9 | 57.39 | 0.001 | 58.06 - -5.62 | - 0.38 0.54 1.25 | - fat,
8 6 7 1 0.0 2.6 0.3 | duodenum,
3 4 5 small
intestine
FUT2 0.001902 | 0.041069 | 0.359038 | 0.00111 | 0.21031 | 0.8 | 4.26 0.000 | 13.75 - -6.39 | -4.8 | 0.23 0.89 1.00 | -0.5 | duodenum,
4 7 8 4 1.9 colon,
3 stomach,
small
intestine
GABBR1 0.000756 | 0.013101 | 0.028219 | 0.02835 | 1.05780 | 0.9 | 25.63 | 0.000 | 36.44 - -4.06 | - 0.12 0.16 0.95 | -0.2 | brain, spleen,
4 4 8 0.8 25 endometrium
6 6

(cont. on the next page)
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Appendix R(cont.)

GALNT10 | 0.001374 | 9.66E-05 | 0.280904 | 0.00249 | 0.50945 | 1 162.9 | 0.000 | 250.25 | - -9.56 | - 1.23 1.18 209 |1 ubiquitous
2 5 6 7 1.0 4.8
3 3
HLA-F 0.002536 | 0.0302 0.042484 | 0.05178 | 0.86765 | 0.8 | 8.47 0.002 | 6.94 0.5 | -2.66 0.10 0.40 0.86 | - spleen, lymph
5 2 1 2 9 14 0.1 | node,appendi
1 4 X, small
intestine
HLA-G 0.006016 | 0.042407 | 0.031991 | 0.17192 | 0.91428 | 0.8 | 22.6 0.005 | 13.21 19 | -1.66 | 0.3 | 0.03 0.63 2.43 | 0.3 | placenta,
4 1 5 8 4 7 colon, spleen
HMP19 0.000663 | 0.00705 0.291472 | 0.00068 | 0.30158 | 0.9 | 9.99 0.000 | 60.33 - 0.06 1.10 1.97 | 0.5 | brain, adrenal,
6 3 8 2 24 1102 | 6.4 2 small
3 9 4 intestine
HNF4G 0.001358 | 0.035201 | 0.329219 | 0.00273 | 0.66278 | 0.8 | 25.21 | 0.000 | 31.23 - -9.89 | -5.3 | 0.55 0.59 118 | 1 small
4 5 8 9 0.5 intestine,
5 duodenum,
colon
IL1A 0.001228 | 0.110406 | 0.331057 | 0.00211 | 0.56992 | 0.5 | 8.09 0.000 | 9.61 -6.45 | -4.1 | 0.58 1.60 1.05 testis,
4 2 7 7 0.4 esophagus,
3 endometrium
IL23R 0.000944 | 0.001069 | 0.153596 | 0.00390 | 0.63541 | 1 74.9 0.000 | 113.85 | -1 - - 0.16 1.24 140 | 0 adrenal, testis,
6 4 6 114 | 5.7 colon
3 7
IL6 0.00093 0.124863 | 0.315357 | 0.00095 | 0.32255 | 0.5 | 1.53 0.000 | 6.94 -4.63 | -4.1 | 0.33 1.04 170 | O urinary
1 8 3 2.0 bladder, gall
7 bladder

(cont. on the next page)




Appendix R(cont.)

MOG 0.001183 | 0.028672 | 0.111341 | 0.00538 | 0.50700 | 0.8 | 9.16 0.000 | 24.69 -18 | -851 | - 0 brain
9 2 6 6 5.5
7
NOD2 0.000575 0.031204 0.142952 | 0.00209 | 0.52137 | 0.8 | 12.18 | 0.000 | 42.84 - 0.75 1.65 313 | - bone marrow,
9 9 8 3 20 [ 117 |70 0.0 | appendix,skin
7 3 4 2 , esophagus
OSR1 0.00035 0.170349 | 0.319798 | 0.00031 | 0.28595 | 0.4 | 0.48 0.000 | 4.4 - -9.61 - - - 0 endometrium,
3 9 4 1 2.2 7.6 salivary
5 6 gland, urinary
bladder
PPP1R11 0.000916 | 0.068041 | 0.068565 | 0.01020 | 0.76388 | 0.6 | 2.16 0.000 | 4.4 - -1.38 | - - - - 0 ubiquitous
9 7 2 7 1.2 1.6
9 5
PSORS1C1 | 0.00404 0.013194 | 0.03885 0.10296 | 0.99020 | 0.9 | 101.0 | 0.004 | 75.68 09 |-0.76 |03 | 007 |009 |073]- testis, skin,
1 2 7 2 8 3 0.1 | small
7 intestine,
stomach
RALGAPA | 0.000411 | 7.59E-05 | 0.054594 | 0.00732 | 0.97325 |1 113.8 | 0.000 | 260.66 | - - - 028 | 052 |284 |- thyroid
2 7 6 4 16 | 130 | 6.7 0.1
6 6 8 6
RNF39 0.002171 0.042686 0.044244 | 0.04294 | 0.87498 | 0.8 | 10.65 | 0.001 | 11.88 - -1.53 | - — — 0 ubiquitous
3 6 4 9 0.2 1.0
9 6
(cont. on the next page)
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Appendix R(cont.)

SLC41A2 0.000833 | 0.001353 | 0.058252 | 0.01373 | 0.95993 | 1 120.8 | 0.000 | 148.28 | - - - 0.37 0.60 142 | 0.5 | liver,
3 4 8 8 05 | 101 | 4.8 duodenum,
4 7 4 stomach,
small
intestine,
colon
SLC44A4 0.001149 | 0.022032 | 0.041402 | 0.02656 | 0.95705 | 0.9 | 16.72 | 0.001 | 20.82 - -4.38 0.47 1.01 0.74 | -0.6 | colon,
9 5 4 1 0.5 2.6 stomach,
6 7 prostate,
duodenum
SMARCA?2 | 0.001359 | 9.86E-06 | 0.131913 | 0.00758 | 0.73594 | 1 177.3 | 0.001 | 241.44 | - -11.9 0.11 0.58 1.43 | -0.5 | ovary, testis,
1 6 6 0.7 5.6 brain, fat
8 8
STX8 0.001228 | 8.44E-07 | 0.180507 | 0.00387 | 0.57018 | 1 217.8 | 0.000 | 376.38 | - - - 0.69 0.96 1.79 | -0.5 | ubiquitous
8 7 1 7 12 | 115 |58
4 7 1
TFCP2L1 0.000921 | 0.00132 0.080501 | 0.00869 | 0.75991 | 0.3 | 49.23 | 0.000 | 71 - - - 0.58 0.58 129 | 0 kidney,
6 4 3 7 0.8 | 103 |53 salivary
9 9 8 gland,
thyroid, colon
TSBP1 0.002838 | 0.004326 | 0.067565 | 0.03996 | 0.95149 | 0.9 | 2155 | 0.002 | 14455 |14 |-0.19 |09 | — - — 0 testis
1 9 5 7 4 3
TTLLY7 0.000539 | 0.002317 | 0.03903 0.01024 | 0.74197 | 0.9 | 56.74 | 0.000 | 116.65 -9.93 0.30 0.39 111 |0 ubiquitous
8 8 9 4 15 5.4
1 5
(cont. on the next page)
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Appendix R(cont.)

ZNRD1 0.001421 | 0.030067 | 0.043799 | 0.02739 | 0.84458 | 0.8 | 4.43 0.001 | 7.07 -1 -0.67 | -1 — — - — ubiquitous
8 5 1 2
GAS2 0.001368 | 0.00037 0.195045 | 0.00461 | 0.65786 | 1 129.3 | 0.000 | 154.69 97 |- 0.41 1.95 176 | 0 Liver, small
4 2 9 0.4 4.5 intestine,
8 9 stomach
LYST 0.000832 | 0.000577 | 0.401948 | 0.00049 | 0.24028 | 1 38.18 | 0.000 | 167.77 | - - - 1.18 2.10 206 | 0 Bone marrow,
8 2 2 22 | 137 |75 spleen, lymph
7 4 8 node
NAV2 0.001279 | O 0.161659 | 0.00556 | 0.70364 | 1 664.4 | 0.000 | 875.55 | - - - 0.27 2.00 2.25 ubiquitous
7 6 5 9 0.7 | 105 | 4.9 0.4
1 4 5 1
CTNNA2 0.001158 | O 0.136864 | 0.00584 | 0.69089 | 1 955.5 | 0.000 | 1298.6 | - 9.7 |- 0.79 1.59 247 | 0 Brain
5 3 7 8 4 0.7 4.6
8 3
KCNK9 0.00116 0.000199 | 0.125034 | 0.00639 | 0.68939 | 1 82.86 | 0.000 | 123.99 | - - - 0.49 1.40 346 | 0 Brain,
8 1 8 09 | 126 | 6.2 adrenal,
7 2 6 Duodenum
SEMAGD 0.001035 | 3.82E-06 0.158692 | 0.00504 | 0.77274 | 1 4716 | 0.000 | 623.29 | - - - 0.10 1.25 2.08 | - Small
1 3 3 8 0.7 | 104 | 4.9 0.1 | intestine,
2 1 1 7 duodenum
UBAC2 0.000661 | 0.000535 | 0.099261 | 0.00604 | 0.90801 | 1 110.5 | 0.000 | 187.66 | - - 0.11 0.41 1.94 | 0.3 | ubiquitous
5 9 4 6 12 | 106 |54 3
1 6 7
UBASH3B | 0.001166 | 5.42E-05 0.124635 | 0.00722 | 0.77165 | 1 141.4 | 0.000 | 176.71 | - -8.72 | - 0.60 1.24 2.05 | -0.2 | spleen, lymph
1 2 9 9 0.5 4.2 node,bone
9 1 marrow
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HD: Haplotype diversity; 0x:Theta-K; 0w:Theta-Watterson; TD:Tajima's D; FLD: Fu-Li’s D; FLF: Fu-Li’s F; Fst: fixation index,
Dxy: average number of nucleotide substitutions per site between two populations; Hst: haplotype diversity based differentiation; XP-
EHH: Cross population extended haplotype homozygosity; iHS: Integrated haplotype score; DoS: Direction of Selection

a. Highest iHS value is reported.
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APPENDIX T
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APPENDIX U

RZ = 0.009

P=0.08
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APPENDIX V

Allele frequency difference between

Fst between East Asian and European

populations

2 Regression P=0.31
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Regression P=0.76
R? =0.001

BD association Odds Ratio (OR)

Allele frequency difference between
East Asian and African populations

Fst between East Asian and African

populations

Regression P=0.004
R?=0.06

Regression P=0.11
: RZ=0.02

BD association Odds Ratio (OR)
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APPENDIX Z
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