Meta-analysis of genotype-phenotype associations

Here we assess how single-nucleotide polymorphisms (SNP)
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In gene regulatory regions help to establish link between
phenotypes and particular transcription factors.

We use the GRASP database as the source of SNP data
coming from multiple genome-wide association studies T
(GWAS). We use GTRD database of human transcription
factor binding regions as the source of genome-wide maps of

transcription factor binding sites (TFBS). Selected cases are

listed below.
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All GRASP SNPs are checked for overlaps with TFBS.
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Fisher's exact test is used to assess statistical significance.

TBX21 in Crohn's disease (13 SNPs, Enr. >3, P-value < 107): "SNPs associated with the ... Crohn's disease ... are enriched at T-bet

binding sites" [Soderquest et al. 2017].

GATA6 in Endometriosis (38 SNPs, Enr. >2, P-value < 107°): defective CpG methylation of GATA6 gene potently blocked hormone
sensitivity, repressed GATAZ2, and induced markers of endometriosis when expressed in healthy endometrial cells [Bulun et al. 2015].

MYBB in Sarcoidosis (4 SNPs, Enr. >10, P-value < 107): exhibits increased expression in sarcoidosis [Thonhofer et al. 2002].

KDMS5C/5B in Autism (18 SNPs, Enr. >3, P-value < 10™): gene mutations are associated with intellecual disfunction [Vallianatos et

al. 2018].

MITF in Myopia (23 SNPs, Enr. >2, P-value < 107°): MITF is highly expressed in retinal pigment epithelium [UniProt].

Based on GRASP data we also study

phenotype-phenotype association
based on common SNPs.

We estimate overlap between
signiicant SNPs for pairs of

phenotypes with multiple known
associated SNPs. Fisher's exact test is
used to estmate the P-values. Top
150 phenotypes with the largest
number of known associated SNPs

were taken. Particular significant
phenotype combinations are
presented.
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Phenotype-Phenotype Association

Pair of Phenotypes Odds Ratio (Enrichment) Number of common SNPs
Multiple sclerosis;Type 1 diabetes 110.25 94
Obesity (body mass index (BMI));Hemoglobin (Hb) 55.08 197
Irritible bowel syndrome;Crohn's disease 31.88 955
Sarcoidosis;Multiple sclerosis 12.53 43
College completion;Red blood cell count (RBC) 8.57 633
Schizophrenia;Longstanding arthritis 7.87 2048
Schizophrenia;Celiac disease 5.89 201
Years of education;Hemoglobin (Hb) 5.32 470
Schizophrenia;Neuroblastoma (brain cancer) 5.01 2449
Myopia;Lung function, forced expiratory volume in 1 second (FEV1) 495 26
Schizophrenia;Partial epilepsy 4.80 2416
Myopia;Mean corpuscular volume (MCV) 4.64 26
Spine bone mineral density (BMD);Alcohol dependence 3.69 95
Eye color;Autism 3.28 533
Comorbid depressive syndrome and alcohol dependence;Eye color 3.12 1533
Eye color;Nicotine dependence (smoking) 3.08 67
Comorbid depressive syndrome and alcohol dependence;Hypertension 3.03 2509
Bipolar disorder;Alcohol dependence 2.52 197
Eye color;Alcohol dependence 2.28 69
Years of education;Obesity (body mass index (BMI)) 2.22 862
Rheumatoid arthritis;Schizophrenia 2.02 5206

*Bonferroni-corrected Fisher's P-value < 10
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