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Supplementary Table 1. The most significant gene-gene combinations associated with the risk of AH.
	Combinations of genotypes
(1)
	Beta
(2)
	p
(3)
	Risk
(4)

	rs66998222 LOC102723323 × rs2456181 ZNF346
	
	
	

	rs66998222 LOC102723323 (G/G) × rs2456181 ZNF346 (G/C)
	-0.088574
	0.0338280
	L

	[bookmark: _Hlk171338603]rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (C/C)
	0.231096
	0.0005393
	H

	[bookmark: _Hlk161140022]rs1812266 LOC105375949× rs66998222 LOC102723323
	
	
	

	rs1812266 LOC105375949 (C/G) × rs66998222 LOC102723323 (G/G)
	-0.09580
	0.01896
	L

	rs1812266 LOC105375949 (C/G) × rs66998222 LOC102723323 (A/G)
	0.10684
	0.04754
	H

	[bookmark: _Hlk171338622]rs1812266 LOC105375949 (G/G) × rs66998222 LOC102723323 (A/G)
	0.14033
	0.01725
	H

	[bookmark: _Hlk161140044]rs11031731 THEM7P, WT1 × rs1812266 LOC105375949× rs2456181 ZNF346
	
	
	

	rs11031731 THEM7P, WT1 (A/G) × rs1812266 LOC105375949 (G/G) × rs2456181 ZNF346 (G/G)
	0.159247
	0.076496
	H

	[bookmark: _Hlk171338637]rs11031731 THEM7P, WT1 (A/G) × rs1812266 LOC105375949 (G/G) × rs2456181 ZNF346 (G/C)
	0.191454
	0.045628
	H

	rs11031731 THEM7P, WT1 (G/G) × rs1812266 LOC105375949 (C/G) × rs2456181 ZNF346 (C/C)
	0.159145
	0.042478
	H

	rs11031731 THEM7P, WT1 (G/G) × rs1812266 LOC105375949 (G/G) × rs2456181 ZNF346 (C/C)
	0.209505
	0.006655
	H

	[bookmark: _Hlk172978447]rs2553772 LOC105376626 × rs10929757 GREB1× rs7986407 FOXO1
	
	
	

	rs2553772 LOC105376626 (G/G) × rs10929757 GREB1 (C/C) × rs7986407 FOXO1 (G/G)
	-0.277274
	0.054744
	L

	rs2553772 LOC105376626 (T/T) × rs10929757 GREB1 (C/A) × rs7986407 FOXO1 (G/G)
	0.668085
	0.027969
	H

	rs2553772 LOC105376626 (T/T) × rs10929757 GREB1 (C/C) × rs7986407 FOXO1 (G/G)
	0.466441
	0.008043
	H

	rs2553772 LOC105376626 (T/G) × rs10929757 GREB1 (C/C) × rs7986407 FOXO1 (G/G)
	0.405136
	0.001898
	H

	rs10929757 GREB1 × rs66998222 LOC102723323× rs2456181 ZNF346
	
	
	

	rs10929757 GREB1 (C/C) × rs66998222 LOC102723323 (G/G) × rs2456181 ZNF346 (G/C)
	-0.12108
	0.0372554
	L

	[bookmark: _Hlk172978457]rs10929757 GREB1 (C/A) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (G/C)
	0.15597
	0.0665236
	H

	rs10929757 GREB1 (C/C) × rs66998222 LOC102723323 (A/A) × rs2456181 ZNF346 (C/C)
	0.70962
	0.0995162
	H

	rs10929757 GREB1 (C/A) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (C/C)
	0.21132
	0.0404822
	H

	rs10929757 GREB1 (C/C) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (C/C)
	0.33009
	0.0007293
	H

	rs1986649 FOXO1 × rs1812266 LOC105375949× rs66998222 LOC102723323× rs2456181 ZNF346
	
	
	

	rs1986649 FOXO1 (C/C) × rs1812266 LOC105375949 (C/C) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (G/G)
	-0.214761
	0.0874543
	L

	rs1986649 FOXO1 (C/T) × rs1812266 LOC105375949 (C/G) × rs66998222 LOC102723323 (G/G) × rs2456181 ZNF346 (C/C)
	-0.241728
	0.0453695
	L

	rs1986649 FOXO1 (T/T) × rs1812266 LOC105375949 (C/G) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (G/G)
	0.573404
	0.0212314
	H

	rs1986649 FOXO1 (C/T) × rs1812266 LOC105375949 (G/G) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (G/G)
	0.307272
	0.0189664
	H

	rs1986649 FOXO1 (T/T) × rs1812266 LOC105375949 (C/C) × rs66998222 LOC102723323 (G/G) × rs2456181 ZNF346 (G/G)
	0.723874
	0.0174376
	H

	rs1986649 FOXO1 (C/T) × rs1812266 LOC105375949 (C/G) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (G/C)
	0.240542
	0.0555155
	H

	rs1986649 FOXO1 (C/T) × rs1812266 LOC105375949 (C/G) × rs66998222 LOC102723323 (A/A) × rs2456181 ZNF346 (C/C)
	0.727671
	0.0911781
	H

	rs1986649 FOXO1 (T/T) × rs1812266 LOC105375949 (C/G) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (C/C)
	0.781823
	0.0694772
	H

	rs1986649 FOXO1 (C/T) × rs1812266 LOC105375949 (C/G) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (C/C)
	0.461641
	0.0638611
	H

	rs1986649 FOXO1 (C/C) × rs1812266 LOC105375949 (C/G) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (C/C)
	0.384386
	0.0009328
	H

	rs1986649 FOXO1 (C/T) × rs1812266 LOC105375949 (G/G) × rs66998222 LOC102723323 (G/G) × rs2456181 ZNF346 (C/C)
	0.264495
	0.0541296
	H

	rs1812266 LOC105375949 × rs59760198 DNM3 × rs66998222 LOC102723323× rs7986407 FOXO1
	
	
	

	rs1812266 LOC105375949 (C/G) × rs59760198 DNM3 (T/C) × rs66998222 LOC102723323 (G/G) × rs7986407 FOXO1 (G/A)
	-0.156015
	0.029269
	L

	rs1812266 LOC105375949 (C/C) × rs59760198 DNM3 (C/C) × rs66998222 LOC102723323 (A/G) × rs7986407 FOXO1 (A/A)
	-0.371266
	0.085691
	L

	rs1812266 LOC105375949 (C/G) × rs59760198 DNM3 (T/C) × rs66998222 LOC102723323 (A/G) × rs7986407 FOXO1 (G/G)
	0.402321
	0.008574
	H

	rs1812266 LOC105375949 (C/G) × rs59760198 DNM3 (C/C) × rs66998222 LOC102723323 (A/G) × rs7986407 FOXO1 (G/G)
	0.651802
	0.008784
	H

	rs1812266 LOC105375949 (G/G) × rs59760198 DNM3 (C/C) × rs66998222 LOC102723323 (A/G) × rs7986407 FOXO1 (G/A)
	0.415775
	0.095271
	H

	rs1812266 LOC105375949 (G/G) × rs59760198 DNM3 (T/C) × rs66998222 LOC102723323 (G/G) × rs7986407 FOXO1 (G/A)
	0.242762
	0.018549
	H

	rs1812266 LOC105375949 (G/G) × rs59760198 DNM3 (T/T) × rs66998222 LOC102723323 (A/A) × rs7986407 FOXO1 (A/A)
	0.709484
	0.099636
	H

	rs1812266 LOC105375949 (C/G) × rs59760198 DNM3 (T/T) × rs66998222 LOC102723323 (A/G) × rs7986407 FOXO1 (A/A)
	0.315346
	0.074334
	H

	rs1812266 LOC105375949 (G/G) × rs59760198 DNM3 (T/T) × rs66998222 LOC102723323 (A/G) × rs7986407 FOXO1 (A/A)
	0.499496
	0.002219
	H

	rs1812266 LOC105375949 (C/C) × rs59760198 DNM3 (T/C) × rs66998222 LOC102723323 (A/G) × rs7986407 FOXO1 (A/A)
	0.353163
	0.021131
	H

	Note: obtained by the MB-MDR method, taking into account correction for covariates (age, UF family history);
1 – combination of genotypes;
2 – beta – logistic regression coefficients for combinations of genotypes;
3 – p – level of significance;
4 – Risk: H – high, L – low





[bookmark: _Hlk173314871]Supplementary Table 2. The most significant gene-environmental combinations associated with the risk of AH.
	Combinations of genotypes
(1)
	Beta
(2)
	p
(3)
	Risk
(4)

	SMOKE × rs66998222 LOC102723323
	
	
	

	0 × rs66998222 LOC102723323 (G/G)
	-0.069572
	0.080267
	L

	[bookmark: _Hlk171338663]0 × rs66998222 LOC102723323 (A/G)
	0.135291
	0.002288
	H

	SMOKE × rs1812266 LOC105375949 × rs66998222 LOC102723323
	
	
	

	[bookmark: _Hlk172978499]1 × rs1812266 LOC105375949 (C/G) × rs66998222 LOC102723323 (G/G)
	-0.165412
	0.096127
	L

	[bookmark: _Hlk161140083]0 × rs1812266 LOC105375949 (C/G) × rs66998222 LOC102723323 (A/G)
	0.140854
	0.018102
	H

	0 × rs1812266 LOC105375949 (G/G) × rs66998222 LOC102723323 (A/G)
	0.192304
	0.004863
	H

	[bookmark: _Hlk171338695]SMOKE × rs10929757 GREB1× rs2456181 ZNF346
	
	
	

	1 × rs10929757 GREB1 (C/A) × rs2456181 ZNF346 (G/C)
	-0.30000
	0.05049
	L

	0 × rs10929757 GREB1 (C/C) × rs2456181 ZNF346 (G/C)
	-0.11180
	0.04343
	L

	0 × rs10929757 GREB1 (C/A) × rs2456181 ZNF346 (C/C)
	0.12002
	0.08529
	H

	[bookmark: _Hlk161140101]0 × rs10929757 GREB1 (C/C) × rs2456181 ZNF346 (G/G)
	0.10467
	0.07388
	H

	0 × rs10929757 GREB1 (C/C) × rs2456181 ZNF346 (C/C)
	0.17991
	0.01769
	H

	[bookmark: _Hlk172978550]SMOKE × rs2553772 LOC105376626 × rs66998222 LOC102723323
	
	
	

	[bookmark: _Hlk171338709]0 × rs2553772 LOC105376626 (T/G) × rs66998222 LOC102723323 (A/A)
	-0.23828
	0.039371
	L

	0 × rs2553772 LOC105376626 (G/G) × rs66998222 LOC102723323 (G/G)
	-0.10762
	0.029637
	L

	0 × rs2553772 LOC105376626 (T/G) × rs66998222 LOC102723323 (A/G)
	0.15863
	0.005958
	H

	[bookmark: _Hlk161140137]0 × rs2553772 LOC105376626 (G/G) × rs66998222 LOC102723323 (A/G)
	0.15369
	0.042619
	H

	SMOKE × rs1812266 LOC105375949 × rs66998222 LOC102723323× rs2456181 ZNF346
	
	
	

	0 × rs1812266 LOC105375949 (C/C) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (G/G)
	-0.23489
	4.936e-02
	L

	[bookmark: _Hlk172978559]0 × rs1812266 LOC105375949 (G/G) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (G/G)
	0.26984
	1.356e-02
	H

	0 × rs1812266 LOC105375949 (G/G) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (G/C)
	0.18545
	8.204e-02
	H

	0 × rs1812266 LOC105375949 (C/G) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (C/C)
	0.48541
	1.384e-05
	H

	1 × rs1812266 LOC105375949 (G/G) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (C/C)
	0.45857
	4.520e-02
	H

	[bookmark: _Hlk171338730]SMOKE × rs10929757 GREB1 × rs66998222 LOC102723323 × rs2456181 ZNF346
	
	
	

	[bookmark: _Hlk161140180]1 × rs10929757 GREB1 (C/A) × rs66998222 LOC102723323 (G/G) × rs2456181 ZNF346 (G/C)
	-0.298851
	0.0852864
	L

	0 × rs10929757 GREB1 (C/C) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (G/G)
	0.162276
	0.0626301
	H

	1 × rs10929757 GREB1 (C/C) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (G/G)
	0.707780
	0.0284708
	H

	[bookmark: _Hlk172978571]0 × rs10929757 GREB1 (C/A) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (G/C)
	0.215706
	0.0186406
	H

	0 × rs10929757 GREB1 (C/A) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (C/C)
	0.211501
	0.0679137
	H

	0 × rs10929757 GREB1 (C/C) × rs66998222 LOC102723323 (A/G) × rs2456181 ZNF346 (C/C)
	0.384866
	0.0004126
	H

	SMOKE × rs2553772 LOC105376626 × rs10929757 GREB1 × rs7986407 FOXO1
	
	
	

	1 × rs2553772 LOC105376626 (T/T) × rs10929757 GREB1 (C/A) × rs7986407 FOXO1 (A/A)
	0.459924
	0.04429
	H

	Note: obtained by the MB-MDR method, taking into account correction for covariates (age, UF family history);
1 – combination of genotypes;
2 – beta – logistic regression coefficients for combinations of genotypes;
3 – p – level of significance;
4 – Risk: H – high, L – low
Environmental factors are indicated as follows: 0 = no medical/spontaneous abortions, 1 = medical/spontaneous abortions in anamnesis.








Supplementary Table 3. Analysis of the effect of rs2456181 ZNF346 (C/G) on the binding of DNA to transcription factors. 
	№
	Ref/
SNP allele1
	TF2
	GAIN
/LOSS3
	Motif4
	p-Value SNP impact5
	p-Value Ref6
	p-Value SNP7

	1
	C/G
	CEBP
	gain
	CEBP_2
	0.000
	0.209
	0.000

	2
	C/G
	NR5A1
	gain
	CEBP_2
	0.000
	0.209
	0.000

	3
	C/G
	STAT3
	gain
	STAT3_3
	0.001
	0.496
	0.009

	4
	C/G
	PAX9
	gain
	STAT3_3
	0.001
	0.496
	0.009

	5
	C/G
	NANOG
	gain
	NANOG_disc1
	0.013
	0.618
	0.047

	6
	C/G
	BRCA1
	gain
	MA0133.1
	0.017
	0.415
	0.022

	7
	C/G
	BRCA1
	gain
	BRCA1_2
	0.015
	0.391
	0.024

	8
	C/G
	NFATC2
	gain
	MA0152.1
	0.006
	0.145
	0.009

	9
	C/G
	ETS1
	gain
	ETS1_3
	0.009
	0.603
	0.019

	10
	C/G
	RUNX1
	gain
	RUNX1_3
	0.020
	0.061
	0.006

	11
	C/G
	NFATC2
	gain
	NFATC2_1
	0.002
	0.335
	0.007

	12
	C/G
	HSFY2
	gain
	NFATC2_1
	0.002
	0.335
	0.007

	13
	C/G
	STAT6
	gain
	STAT6_2
	0.009
	0.472
	0.027

	14
	C/G
	MYC
	gain
	MYC_disc4
	0.028
	0.464
	0.047

	15
	C/G
	NFAT
	gain
	NFAT_1
	0.001
	0.404
	0.007

	16
	C/G
	BRCA1
	gain
	NFAT_1
	0.001
	0.404
	0.007

	17
	C/G
	HMGA1
	gain
	HMGA1_1
	0.002
	0.134
	0.003

	18
	C/G
	ATF4
	gain
	ATF4_3
	0.005
	0.409
	0.036

	19
	C/G
	STAT
	gain
	STAT_disc1
	0.009
	0.088
	0.010

	20
	C/G
	NR2C2
	gain
	NR2C2_disc1
	0.026
	0.225
	0.023

	21
	C/G
	SOX15
	gain
	SOX15_2
	0.033
	0.119
	0.019

	22
	C/G
	AHR::ARNT
	gain
	AHR::ARNT_3
	0.033
	0.628
	0.047

	23
	C/G
	SIX5
	gain
	SIX5_disc2
	0.034
	0.307
	0.037

	24
	C/G
	IRX5
	gain
	IRX5_2
	0.005
	0.211
	0.013

	25
	C/G
	HOXD9
	gain
	HOXD9_3
	0.035
	0.183
	0.024

	26
	C/G
	POU5F1
	gain
	POU5F1_1
	0.016
	0.116
	0.013

	27
	C/G
	Pou5f1::Sox2
	gain
	MA0142.1
	0.004
	0.183
	0.017

	28
	C/G
	POU5F1
	gain
	POU5F1_3
	0.004
	0.185
	0.017

	29
	C/G
	TEAD3
	gain
	TEAD3_1
	0.007
	0.071
	0.008

	30
	C/G
	STAT1
	gain
	STAT1_4
	0.011
	0.173
	0.021

	31
	C/G
	NFIC
	gain
	MA0161.1
	0.016
	0.348
	0.027

	32
	C/G
	NFIC
	gain
	NFIC_4
	0.016
	0.348
	0.027

	33
	C/G
	FOXJ3
	gain
	FOXJ3_4
	0.024
	0.192
	0.027

	34
	C/G
	POU5F1
	gain
	POU5F1_disc1
	0.021
	0.320
	0.042

	35
	C/G
	TEAD1
	gain
	TEAD1_3
	0.007
	0.369
	0.013

	36
	C/G
	TEAD4
	gain
	TEAD4_1
	0.008
	0.421
	0.022

	37
	C/G
	POU5F1
	gain
	POU5F1_2
	0.006
	0.263
	0.018

	38
	C/G
	STAT1
	gain
	MA0137.3
	0.011
	0.175
	0.017

	39
	C/G
	HOXA13
	gain
	HOXA13_1
	0.005
	0.539
	0.029

	40
	C/G
	NFAT
	gain
	NFAT_2
	0.001
	0.144
	0.002

	41
	C/G
	RFX2
	gain
	NFAT_2
	0.001
	0.144
	0.002

	42
	C/G
	NFKB1
	gain
	MA0105.3
	0.009
	0.302
	0.032

	43
	C/G
	STAT3
	gain
	MA0144.2
	0.019
	0.375
	0.041

	44
	C/G
	NFAT5
	gain
	NFAT5_1
	0.026
	0.187
	0.033

	45
	C/G
	Stat5a::Stat5b
	gain
	MA0519.1
	0.015
	0.335
	0.033

	46
	C/G
	FOXJ3
	loss
	FOXJ3_2
	0.007
	0.035
	0.836

	47
	C/G
	HINFP
	loss
	MA0131.1
	0.025
	0.027
	0.346

	48
	C/G
	SOX2
	loss
	SOX2_3
	0.002
	0.028
	0.742

	49
	C/G
	FOXJ3
	loss
	SOX2_3
	0.002
	0.028
	0.742

	50
	C/G
	HNF1B
	loss
	HNF1B_1
	0.010
	0.037
	0.238

	51
	C/G
	FOXO4
	loss
	FOXO4_2
	0.006
	0.022
	0.249

	52
	C/G
	HINFP
	loss
	HINFP_1
	0.003
	0.005
	0.201

	53
	C/G
	FOXG1
	loss
	FOXG1_1
	0.032
	0.025
	0.156

	54
	C/G
	EP300
	loss
	EP300_disc4
	0.009
	0.015
	0.162

	55
	C/G
	IRF4
	loss
	IRF4_1
	0.012
	0.018
	0.247

	56
	C/G
	IRF5
	loss
	IRF5_3
	0.017
	0.017
	0.267

	Gain
	G8
	interleukin-9-mediated signaling pathway (GO:0038113; FDR = 1.04E-02);
growth hormone receptor signaling pathway via JAK-STAT (GO:0060397; FDR = 1.72E-02);
cellular response to interleukin-17 (GO:0097398; FDR = 2.91E-02);
positive regulation of vascular endothelial growth factor production (GO:0010575; FDR = 2.42E-03);
cell surface receptor signaling pathway via JAK-STAT (GO:00007259; FDR = 1.55E-02);
positive regulation of angiogenesis (GO:0045766; FDR = 1.57E-02) 

	Loss
	C9
	 -

	1 – reference (Ref) / alternative (SNP) allele;
2 – TF - transcription factor;
3 – binding of TF to the reference (LOSS) / alternative (GAIN) allele;
4 – binding sites with high affinity for TF;
5 – p value statistically confirming the potential gain or loss of function of the genomic region with SNP in terms of transcription factor binding;
6 – p-value for assessing the binding of TF to the Ref allele;
7 – p-value for assessing the binding of TF to the SNP allele;
8 – biological processes pathogenetically significant for UF, in which TFs that bind to the alternative allele are jointly involved (data from the Gene Ontology resource; http://geneontology.org/);
9 – biological processes pathogenetically significant for UF, in which TFs that bind to a reference allele are jointly involved (data from the Gene Ontology resource; http://geneontology.org/)





Supplementary Table 4. Analysis of the effect of rs7986407 FOXO1 (G/A) on the binding of DNA to transcription factors. 
	№
	Ref/
SNP allele1
	TF2
	GAIN
/LOSS3
	Motif4
	p-Value SNP impact5
	p-Value Ref6
	p-Value SNP7

	1
	A/G
	NFE2
	Gain
	NFE2_disc3
	0.000
	0.187
	0.000

	2
	A/G
	EGR1
	Gain
	EGR1_disc7
	0.000
	0.052
	0.000

	3
	A/G
	NRF1
	Gain
	NRF1_disc1
	0.000
	0.363
	0.002

	4
	A/G
	HINFP
	Gain
	HINFP_2
	0.000
	0.588
	0.001

	5
	A/G
	MYC::MAX
	Gain
	MYC::MAX_3
	0.002
	0.091
	0.002

	6
	A/G
	HES5
	Gain
	HES5_1
	0.003
	0.169
	0.013

	7
	A/G
	PTF1A
	Gain
	PTF1A_1
	0.004
	0.105
	0.011

	8
	A/G
	KLF12
	Gain
	KLF12_2
	0.005
	0.371
	0.019

	9
	A/G
	NFE2
	Gain
	NFE2_disc4
	0.006
	0.241
	0.032

	10
	A/G
	EGR2
	Gain
	EGR2_1
	0.007
	0.308
	0.028

	11
	A/G
	MTF1
	Gain
	MTF1_3
	0.007
	0.336
	0.021

	12
	A/G
	EP300
	Gain
	EP300_disc8
	0.008
	0.279
	0.020

	13
	A/G
	YY1
	Gain
	YY1_disc4
	0.008
	0.401
	0.044

	14
	A/G
	RUNX3
	Gain
	RUNX3_1
	0.010
	0.274
	0.032

	15
	A/G
	E2F1
	Gain
	E2F1_15
	0.011
	0.445
	0.036

	16
	A/G
	EGR4
	Gain
	EGR4_2
	0.012
	0.367
	0.046

	17
	A/G
	MYC
	Gain
	MYC_disc2
	0.015
	0.472
	0.028

	18
	A/G
	NANOG
	Gain
	NANOG_disc2
	0.017
	0.053
	0.007

	19
	A/G
	TATA
	Gain
	TATA_disc10
	0.020
	0.302
	0.033

	20
	A/G
	IRF8
	Gain
	IRF8_3
	0.022
	0.200
	0.023

	21
	A/G
	Sox3
	Gain
	MA0514.1
	0.023
	0.158
	0.017

	22
	A/G
	MAX
	Gain
	MAX_4
	0.025
	0.351
	0.048

	23
	A/G
	POU2F1
	Gain
	NFE2_disc3
	0.000
	0.187
	0.000

	24
	A/G
	NEUROD2
	Gain
	EGR1_disc7
	0.000
	0.052
	0.000

	25
	A/G
	BHLHE40
	Gain
	NRF1_disc1
	0.000
	0.363
	0.002

	26
	A/G
	E2F1
	Gain
	HINFP_2
	0.000
	0.588
	0.001

	27
	A/G
	HNF4A
	Gain
	MYC::MAX_3
	0.002
	0.091
	0.002

	28
	A/G
	NR3C1
	Gain
	HES5_1
	0.003
	0.169
	0.013

	29
	A/G
	HNF4A
	Loss
	HNF4A_5
	0.000
	0.000
	0.250

	30
	A/G
	NR3C1
	Loss
	NR3C1_2
	0.000
	0.023
	0.220

	31
	A/G
	ZNF143
	Loss
	ZNF143_2
	0.001
	0.025
	0.438

	32
	A/G
	CTCF
	Loss
	CTCF_2
	0.001
	0.019
	0.483

	33
	A/G
	HNF4
	Loss
	HNF4_disc1
	0.001
	0.005
	0.314

	34
	A/G
	TAL1::GATA1
	Loss
	MA0140.2
	0.002
	0.024
	0.458

	35
	A/G
	Rxra
	Loss
	MA0512.1
	0.002
	0.002
	0.066

	36
	A/G
	T
	Loss
	T_2
	0.003
	0.041
	0.344

	37
	A/G
	NKX3-2
	Loss
	NKX3-2_1
	0.003
	0.029
	0.482

	38
	A/G
	FOXJ3
	Loss
	FOXJ3_5
	0.003
	0.027
	0.525

	39
	A/G
	KLF13
	Loss
	KLF13_1
	0.003
	0.022
	0.548

	40
	A/G
	HNF4A
	Loss
	HNF4A_10
	0.005
	0.029
	0.792

	41
	A/G
	DDIT3::CEBPA
	Loss
	DDIT3::CEBPA_2
	0.005
	0.017
	0.535

	42
	A/G
	RAD21
	Loss
	RAD21_disc9
	0.006
	0.030
	0.772

	43
	A/G
	DDIT3::CEBPA
	Loss
	DDIT3::CEBPA_1
	0.006
	0.019
	0.621

	44
	A/G
	REST
	Loss
	REST_disc7
	0.006
	0.014
	0.155

	45
	A/G
	AR
	Loss
	AR_5
	0.008
	0.039
	1.000

	46
	A/G
	RXRA
	Loss
	RXRA_1
	0.008
	0.031
	0.269

	47
	A/G
	RARA
	Loss
	RARA_1
	0.009
	0.038
	0.387

	48
	A/G
	SP1
	Loss
	SP1_1
	0.009
	0.014
	0.315

	49
	A/G
	TAL1
	Loss
	TAL1_disc1
	0.014
	0.023
	0.245

	50
	A/G
	Nkx2-5 (var.2)
	Loss
	MA0503.1
	0.014
	0.017
	0.336

	51
	A/G
	T
	Loss
	MA0009.1
	0.014
	0.013
	0.119

	52
	A/G
	ISL2
	Loss
	ISL2_2
	0.014
	0.026
	0.358

	53
	A/G
	E2F1
	Loss
	E2F1_1
	0.017
	0.050
	0.277

	54
	A/G
	Nkx3-2
	Loss
	MA0122.1
	0.017
	0.046
	0.532

	55
	A/G
	Ddit3::Cebpa
	Loss
	MA0019.1
	0.018
	0.041
	0.369

	56
	A/G
	PPARG
	Loss
	PPARG_4
	0.024
	0.042
	0.253

	57
	A/G
	PPARG::RXRA
	Loss
	HNF4A_5
	0.000
	0.000
	0.250

	58
	A/G
	E2F2
	Loss
	NR3C1_2
	0.000
	0.023
	0.220

	59
	A/G
	ZSCAN4
	Loss
	ZNF143_2
	0.001
	0.025
	0.438

	60
	A/G
	E2F1
	Loss
	CTCF_2
	0.001
	0.019
	0.483

	61
	A/G
	NRF1
	Loss
	HNF4_disc1
	0.001
	0.005
	0.314

	62
	A/G
	NRF1
	Loss
	MA0140.2
	0.002
	0.024
	0.458

	63
	A/G
	HIC2
	Loss
	MA0512.1
	0.002
	0.002
	0.066

	64
	A/G
	NRF1
	Loss
	T_2
	0.003
	0.041
	0.344

	65
	A/G
	YY1
	Loss
	NKX3-2_1
	0.003
	0.029
	0.482

	Gain
	G8
	-

	Loss
	A9
	peroxisome proliferator activated receptor signaling pathway (GO:0035357; FDR = 1.06E-02);
cardiac muscle cell myoblast differentiation (GO:0060379; FDR = 1.26E-02);
retinoic acid receptor signaling pathway (GO:0048384; FDR = 5.67E-04);
positive regulation of apoptotic process (GO:0043065; FDR = 4.95E-02)

	1 – reference (Ref) / alternative (SNP) allele;
2 – TF - transcription factor;
3 – binding of TF to the reference (LOSS) / alternative (GAIN) allele;
4 – binding sites with high affinity for TF;
5 – p value statistically confirming the potential gain or loss of function of the genomic region with SNP in terms of transcription factor binding;
6 – p-value for assessing the binding of TF to the Ref allele;
7 – p-value for assessing the binding of TF to the SNP allele;
8 – biological processes pathogenetically significant for UF, in which TFs that bind to the alternative allele are jointly involved (data from the Gene Ontology resource; http://geneontology.org/);
9 – biological processes pathogenetically significant for UF, in which TFs that bind to a reference allele are jointly involved (data from the Gene Ontology resource; http://geneontology.org/)




Supplementary Table 5. Analysis of the effect of rs66998222 LOC102723323 (A/G) on the binding of DNA to transcription factors. 
	№
	Ref/
SNP allele1
	TF2
	GAIN
/LOSS3
	Motif4
	p-Value SNP impact5
	p-Value Ref6
	p-Value SNP7

	1
	G/A
	TFCP2
	Gain
	TFCP2_2
	0.001
	0.070
	0.003

	2
	G/A
	TATA
	Gain
	TATA_disc5
	0.001
	0.069
	0.002

	3
	G/A 
	RXRA
	Gain
	RXRA_disc4
	0.001
	0.161
	0.013

	4
	G/A
	RXRA
	Gain
	RXRA_3
	0.002
	0.091
	0.011

	5
	G/A
	NRF1
	Gain
	NRF1_disc2
	0.002
	0.058
	0.002

	6
	G/A
	SPI1
	Gain
	SPI1_disc1
	0.005
	0.077
	0.005

	7
	G/A
	PAX5
	Gain
	PAX5_disc3
	0.006
	0.102
	0.007

	8
	G/A
	NHLH1
	Gain
	NHLH1_3
	0.007
	0.456
	0.022

	9
	G/A
	IRF6
	Gain
	IRF6_1
	0.009
	0.204
	0.012

	10
	G/A
	TCF7
	Gain
	TCF7_2
	0.010
	0.560
	0.038

	11
	G/A
	SPIC
	Gain
	SPIC_1
	0.010
	0.753
	0.043

	12
	G/A
	MEIS1::HOXA9
	Gain
	MEIS1::HOXA9_1
	0.011
	0.234
	0.038

	13
	G/A
	ZBTB16
	Gain
	ZBTB16_1
	0.013
	0.250
	0.031

	14
	G/A
	IRF5
	Gain
	IRF5_2
	0.014
	0.174
	0.020

	15
	G/A
	IRF8
	Gain
	IRF8_1
	0.016
	0.187
	0.024

	16
	G/A
	SOX9
	Gain
	SOX9_7
	0.019
	0.272
	0.033

	17
	G/A
	Myog
	Gain
	MA0500.1
	0.022
	0.306
	0.045

	18
	G/A
	NHLH1
	Gain
	MA0048.1
	0.023
	0.251
	0.033

	19
	G/A
	IRF5
	Gain
	IRF5_1
	0.024
	0.338
	0.048

	20
	G/A
	SPI1
	Gain
	SPI1_4
	0.028
	0.090
	0.014

	21
	G/A 
	NR2E3
	Gain
	NR2E3_1
	0.028
	0.262
	0.038

	22
	G/A
	NHLH1
	Gain
	NHLH1_5
	0.029
	0.223
	0.028

	23
	G/A
	BCL
	Gain
	BCL_disc7
	0.037
	0.201
	0.028

	24
	G/A
	SPIB
	Gain
	SPIB_2
	0.037
	0.139
	0.032

	25
	G/A 
	HNF4A
	Gain
	HNF4A_1
	0.037
	0.061
	0.014

	26
	G/A
	TCF12
	Gain
	TCF12_disc4
	0.038
	0.368
	0.047

	27
	G/A
	Nr2e3
	Gain
	MA0164.1
	0.039
	0.256
	0.037

	28
	G/A
	NR5A1
	Gain
	TFCP2_2
	0.001
	0.070
	0.003

	29
	G/A
	AIRE
	Loss
	AIRE_1
	0.001
	0.016
	0.474

	30
	G/A 
	STAT
	Loss
	STAT_disc7
	0.001
	0.023
	0.301

	31
	G/A
	RAD21
	Loss
	RAD21_disc7
	0.001
	0.010
	0.221

	32
	G/A
	TCF12
	Loss
	TCF12_disc5
	0.003
	0.022
	0.311

	33
	G/A
	BCL
	Loss
	BCL_disc9
	0.004
	0.033
	0.386

	34
	G/A
	CTCF
	Loss
	CTCF_disc8
	0.004
	0.020
	0.274

	35
	G/A
	MZF1
	Loss
	MZF1_4
	0.005
	0.014
	0.441

	36
	G/A
	TFAP2C
	Loss
	TFAP2C_1
	0.008
	0.033
	0.459

	37
	G/A
	TFAP2A
	Loss
	TFAP2A_4
	0.008
	0.030
	0.439

	38
	G/A
	TFAP2A
	Loss
	TFAP2A_1
	0.008
	0.030
	0.439

	39
	G/A
	TEAD2
	Loss
	TEAD2_1
	0.008
	0.042
	0.361

	40
	G/A
	ZBTB33
	Loss
	ZBTB33_disc4
	0.010
	0.020
	0.209

	41
	G/A
	EGR1
	Loss
	EGR1_disc6
	0.014
	0.035
	0.322

	42
	G/A
	GTF2I
	Loss
	GTF2I_1
	0.015
	0.035
	0.333

	43
	G/A
	ZFX
	Loss
	ZFX_1
	0.015
	0.021
	0.201

	44
	G/A
	ZNF524
	Loss
	ZNF524_1
	0.016
	0.025
	0.198

	45
	G/A
	SMAD3
	Loss
	SMAD3_3
	0.024
	0.021
	0.168

	46
	G/A
	TFAP2C
	Loss
	TFAP2C_8
	0.030
	0.024
	0.150

	47
	G/A
	NR4A2
	Loss
	NR4A2_2
	0.033
	0.043
	0.233

	48
	G/A
	HNF4A
	Loss
	HNF4A_10
	0.037
	0.012
	0.066

	49
	G/A
	TFAP2A
	Loss
	TFAP2A_10
	0.038
	0.019
	0.066

	50
	G/A
	MZF1
	Loss
	MZF1_2
	0.042
	0.010
	0.053

	51
	G/A
	ZBED1
	Loss
	ZBED1_1
	0.043
	0.049
	0.282

	52
	G/A
	NR1H4
	Loss
	AIRE_1
	0.001
	0.016
	0.474

	Gain
	A8
	cellular response to cytokine stimulus (GO:0071345; FDR = 1.07E-02)

	Loss
	G9
	regulation of interleukin-1 beta production (GO:0032651; FDR = 2.29E-02);
response to hypoxia (GO:0001666; FDR = 3.02E-02);
positive regulation of cytokine production (GO:0001819 FDR = 1.90E-02)

	1 – reference (Ref) / alternative (SNP) allele;
2 – TF - transcription factor;
3 – binding of TF to the reference (LOSS) / alternative (GAIN) allele;
4 – binding sites with high affinity for TF;
5 – p value statistically confirming the potential gain or loss of function of the genomic region with SNP in terms of transcription factor binding;
6 – p-value for assessing the binding of TF to the Ref allele;
7 – p-value for assessing the binding of TF to the SNP allele;
8 – biological processes pathogenetically significant for UF, in which TFs that bind to the alternative allele are jointly involved (data from the Gene Ontology resource; http://geneontology.org/);
9 – biological processes pathogenetically significant for UF, in which TFs that bind to a reference allele are jointly involved (data from the Gene Ontology resource; http://geneontology.org/)






Supplementary Table 6. Analysis of the effect of rs10929757 GREB1 (A/C) on the binding of DNA to transcription factors. 
	№
	Ref/
SNP allele1
	TF2
	GAIN
/LOSS3
	Motif4
	p-Value SNP impact5
	p-Value Ref6
	p-Value SNP7

	1
	A/C
	CTCF
	Gain
	CTCF_disc8
	0.000
	0.104
	0.000

	2
	A/C
	ETS
	Gain
	ETS_disc7
	0.000
	0.275
	0.000

	3
	A/C
	ELF1
	Gain
	ELF1_disc3
	0.000
	0.260
	0.000

	4
	A/C
	RAD21
	Gain
	RAD21_disc5
	0.000
	0.344
	0.026

	5
	A/C
	TFCP2
	Gain
	TFCP2_3
	0.000
	0.345
	0.001

	6
	A/C
	REST
	Gain
	REST_disc9
	0.000
	0.370
	0.002

	7
	A/C
	SP2
	Gain
	SP2_disc3
	0.000
	0.096
	0.004

	8
	A/C
	ESR1
	Gain
	ESR1_4
	0.001
	0.133
	0.009

	9
	A/C
	RAD21
	Gain
	RAD21_disc7
	0.001
	0.337
	0.031

	10
	A/C
	RORA
	Gain
	RORA_7
	0.001
	0.050
	0.002

	11
	A/C
	SP1
	Gain
	SP1_6
	0.002
	0.608
	0.011

	12
	A/C
	MYC
	Gain
	MYC_disc10
	0.002
	0.379
	0.011

	13
	A/C
	TBX20
	Gain
	TBX20_1
	0.002
	0.305
	0.022

	14
	A/C
	CHD2
	Gain
	CHD2_disc3
	0.003
	0.298
	0.021

	15
	A/C
	CACBP
	Gain
	CACBP_1
	0.003
	0.102
	0.008

	16
	A/C
	ZEB1
	Gain
	ZEB1_disc1
	0.003
	0.419
	0.027

	17
	A/C
	CTCF
	Gain
	CTCF_disc5
	0.003
	0.263
	0.025

	18
	A/C
	EGR4
	Gain
	EGR4_1
	0.003
	0.230
	0.022

	19
	A/C
	AP1
	Gain
	AP1_disc10
	0.004
	0.311
	0.026

	20
	A/C
	SP2
	Gain
	MA0516.1
	0.005
	0.381
	0.031

	21
	A/C
	SMAD4
	Gain
	SMAD4_1
	0.005
	0.278
	0.027

	22
	A/C
	MAF
	Gain
	MAF_1
	0.006
	0.181
	0.026

	23
	A/C
	E2F
	Gain
	E2F_disc5
	0.007
	0.207
	0.035

	24
	A/C
	YY1
	Gain
	YY1_disc3
	0.007
	0.692
	0.041

	25
	A/C
	BCL
	Gain
	BCL_disc10
	0.008
	0.380
	0.043

	26
	A/C
	SP1
	Gain
	MA0079.3
	0.008
	0.266
	0.018

	27
	A/C
	SPI1
	Gain
	SPI1_disc3
	0.010
	0.230
	0.036

	28
	A/C
	BDP1
	Gain
	BDP1_disc1
	0.011
	0.184
	0.016

	29
	A/C
	SP1
	Gain
	SP1_4
	0.012
	0.067
	0.007

	30
	A/C
	SP1
	Gain
	SP1_3
	0.014
	0.093
	0.010

	31
	A/C
	NR2F6
	Gain
	NR2F6_1
	0.016
	0.065
	0.009

	32
	A/C
	SP1
	Gain
	SP1_2
	0.021
	0.117
	0.018

	33
	A/C
	ZBTB33
	Gain
	ZBTB33_disc4
	0.023
	0.153
	0.008

	34
	A/C
	SP4
	Gain
	SP4_1
	0.024
	0.124
	0.027

	35
	A/C
	ETS
	Gain
	ETS_disc5
	0.030
	0.155
	0.018

	36
	A/C
	SP8
	Gain
	SP8_1
	0.030
	0.062
	0.011

	37
	A/C
	ZNF410
	Gain
	ZNF410_1
	0.032
	0.260
	0.043

	38
	A/C
	RFX5
	Gain
	RFX5_disc1
	0.032
	0.338
	0.049

	39
	A/C
	GATA
	Gain
	CTCF_disc8
	0.000
	0.104
	0.000

	40
	A/C
	E2F1
	Gain
	ETS_disc7
	0.000
	0.275
	0.000

	41
	A/C
	IRF5
	Gain
	ELF1_disc3
	0.000
	0.260
	0.000

	42
	A/C
	BRCA1
	Gain
	RAD21_disc5
	0.000
	0.344
	0.026

	43
	A/C
	E2F
	Gain
	TFCP2_3
	0.000
	0.345
	0.001

	44
	A/C
	TBX5
	Gain
	REST_disc9
	0.000
	0.370
	0.002

	45
	A/C
	ZEB1
	Loss
	ZEB1_4
	0.000
	0.010
	0.289

	46
	A/C
	PAX2
	Loss
	PAX2_2
	0.000
	0.002
	0.711

	47
	A/C
	E2F1
	Loss
	E2F1_4
	0.002
	0.001
	0.071

	48
	A/C
	MYBL2
	Loss
	MYBL2_2
	0.003
	0.015
	0.254

	49
	A/C
	AIRE
	Loss
	AIRE_1
	0.003
	0.022
	0.381

	50
	A/C
	RARB
	Loss
	RARB_2
	0.005
	0.037
	0.292

	51
	A/C
	E2F1
	Loss
	E2F1_2
	0.006
	0.013
	0.176

	52
	A/C
	E2F1
	Loss
	E2F1_20
	0.009
	0.011
	0.149

	53
	A/C
	EGR1
	Loss
	EGR1_disc4
	0.012
	0.039
	0.159

	54
	A/C
	ZBTB33
	Loss
	ZBTB33_disc3
	0.022
	0.033
	0.258

	55
	A/C
	E2F1
	Loss
	E2F1_3
	0.027
	0.011
	0.117

	56
	A/C
	E2F4
	Loss
	E2F4_1
	0.030
	0.024
	0.194

	57
	A/C
	MYB
	Loss
	ZEB1_4
	0.000
	0.010
	0.289

	Gain
	C8
	cardiac chamber formation (GO:0003207; FDR = 2.21E-02);
atrioventricular canal development (GO:0036302; FDR = 2.95E-02);
interleukin-6-mediated signaling pathway (GO:0070102; FDR = 3.31E-02);
heart valve formation (GO:0003188; FDR = 3.59E-02);
cardiac left ventricle morphogenesis (GO:0003214; FDR = 3.89E-02);
regulation of cell proliferation involved in heart morphogenesis (GO:2000136; FDR = 4.30E-02);
atrioventricular valve development (GO:0003171; FDR = 3.87E-03);
regulation of cardiac muscle tissue growth (GO:0055021 FDR= 1.54E-02);
ventricular septum development (GO:0003281; FDR = 3.33E-02);
cardiocyte differentiation (GO:0035051; FDR = 8.37E-03);
cardiac muscle tissue development (GO:0048738; FDR = 3.67E-02);
response to hypoxia (GO:0001666; FDR = 1.79E-02);
muscle structure development (GO:0061061; FDR = 4.47E-03);
regulation of cytokine production (GO:0001817; FDR = 7.00E-03)

	Loss
	A9
	positive regulation of apoptotic process (GO:0043065; FDR = 3.13E-02)

	1 – reference (Ref) / alternative (SNP) allele;
2 – TF - transcription factor;
3 – binding of TF to the reference (LOSS) / alternative (GAIN) allele;
4 – binding sites with high affinity for TF;
5 – p value statistically confirming the potential gain or loss of function of the genomic region with SNP in terms of transcription factor binding;
6 – p-value for assessing the binding of TF to the Ref allele;
7 – p-value for assessing the binding of TF to the SNP allele;
8 – biological processes pathogenetically significant for UF, in which TFs that bind to the alternative allele are jointly involved (data from the Gene Ontology resource; http://geneontology.org/);
9 – biological processes pathogenetically significant for UF, in which TFs that bind to a reference allele are jointly involved (data from the Gene Ontology resource; http://geneontology.org/)






Supplementary Table 7. Analysis of the effect of rs1812266 LOC105375949 (C/G) on the binding of DNA to transcription factors. 
	№
	Ref/
SNP allele1
	TF2
	GAIN
/LOSS3
	Motif4
	p-Value SNP impact5
	p-Value Ref6
	p-Value SNP7

	1
	G/C
	REST
	Gain
	REST_disc1
	0.001
	0.586
	0.009

	2
	G/C
	MAFB
	Gain
	MAFB_2
	0.002
	0.223
	0.009

	3
	G/C
	STAT
	Gain
	STAT_disc6
	0.002
	0.211
	0.015

	4
	G/C
	MAFK
	Gain
	MAFK_1
	0.003
	0.383
	0.020

	5
	G/C
	NFE2
	Gain
	NFE2_disc1
	0.003
	0.636
	0.014

	6
	G/C
	SPIC
	Gain
	SPIC_2
	0.003
	0.556
	0.032

	7
	G/C
	SOX8
	Gain
	SOX8_3
	0.003
	0.080
	0.009

	8
	G/C
	ERG
	Gain
	ERG_2
	0.004
	0.749
	0.046

	9
	G/C
	SOX8
	Gain
	SOX8_8
	0.004
	0.156
	0.021

	10
	G/C
	RFX4
	Gain
	RFX4_3
	0.004
	0.845
	0.029

	11
	G/C
	SOX10
	Gain
	SOX10_10
	0.005
	0.120
	0.019

	12
	G/C
	SOX21
	Gain
	SOX21_5
	0.006
	0.539
	0.020

	13
	G/C
	STAT5A
	Gain
	STAT5A_4
	0.007
	0.746
	0.034

	14
	G/C
	AP1
	Gain
	AP1_disc4
	0.007
	0.125
	0.009

	15
	G/C
	STAT4
	Gain
	STAT4_1
	0.010
	0.652
	0.032

	16
	G/C
	STAT5A
	Gain
	STAT5A_3
	0.010
	0.491
	0.021

	17
	G/C
	SMAD3
	Gain
	SMAD3_1
	0.010
	0.126
	0.008

	18
	G/C
	MEF2A
	Gain
	MA0052.2
	0.010
	0.285
	0.034

	19
	G/C
	BATF::JUN
	Gain
	MA0462.1
	0.011
	0.086
	0.007

	20
	G/C
	MAFB
	Gain
	MAFB_3
	0.011
	0.602
	0.047

	21
	G/C
	MAF
	Gain
	MAF_disc1
	0.011
	0.134
	0.019

	22
	G/C
	NFE2L1
	Gain
	REST_disc1
	0.001
	0.586
	0.009

	23
	G/C
	TBX20
	Gain
	MAFB_2
	0.002
	0.223
	0.009

	24
	G/C
	STAT6
	Gain
	STAT_disc6
	0.002
	0.211
	0.015

	25
	G/C
	SOX8
	Gain
	MAFK_1
	0.003
	0.383
	0.020

	26
	G/C
	RUNX2
	Gain
	NFE2_disc1
	0.003
	0.636
	0.014

	27
	G/C
	MZF1
	Gain
	SPIC_2
	0.003
	0.556
	0.032

	28
	G/C
	NR3C1
	Gain
	SOX8_3
	0.003
	0.080
	0.009

	29
	G/C
	TCF12
	Gain
	ERG_2
	0.004
	0.749
	0.046

	30
	G/C
	AHR::ARNT
	Loss
	AHR::ARNT_3
	0.001
	0.012
	0.341

	31
	G/C
	FOXI1
	Loss
	FOXI1_1
	0.001
	0.021
	0.358

	32
	G/C
	TBX20
	Loss
	TBX20_1
	0.001
	0.026
	0.303

	33
	G/C
	RUNX
	Loss
	RUNX_1
	0.001
	0.027
	0.387

	34
	G/C
	TBX21
	Loss
	TBX21_6
	0.002
	0.032
	0.545

	35
	G/C
	SOX10
	Loss
	SOX10_1
	0.002
	0.008
	0.418

	36
	G/C
	ZSCAN4
	Loss
	ZSCAN4_3
	0.002
	0.040
	0.558

	37
	G/C
	TBX21
	Loss
	TBX21_3
	0.003
	0.046
	0.432

	38
	G/C
	E2F2
	Loss
	E2F2_2
	0.003
	0.016
	0.184

	39
	G/C
	TBX5
	Loss
	TBX5_2
	0.003
	0.024
	0.479

	40
	G/C
	SOX1
	Loss
	SOX1_2
	0.003
	0.033
	0.324

	41
	G/C
	TBX21
	Loss
	TBX21_5
	0.003
	0.032
	0.839

	42
	G/C
	FOXJ3
	Loss
	FOXJ3_5
	0.004
	0.015
	0.532

	43
	G/C
	PBX3
	Loss
	PBX3_disc1
	0.004
	0.045
	0.563

	44
	G/C
	MGA
	Loss
	MGA_1
	0.005
	0.043
	0.759

	45
	G/C
	FOXF1
	Loss
	FOXF1_1
	0.005
	0.018
	0.221

	46
	G/C
	T
	Loss
	MA0009.1
	0.006
	0.016
	0.176

	47
	G/C
	HOXD12
	Loss
	HOXD12_3
	0.006
	0.006
	0.405

	48
	G/C
	SOX17
	Loss
	SOX17_2
	0.006
	0.045
	0.628

	49
	G/C
	FOXC1
	Loss
	FOXC1_7
	0.007
	0.019
	0.734

	50
	G/C
	RUNX2
	Loss
	MA0511.1
	0.008
	0.042
	0.533

	51
	G/C
	EOMES
	Loss
	EOMES_2
	0.009
	0.031
	0.439

	52
	G/C
	PAX
	Loss
	PAX_1
	0.009
	0.036
	0.904

	53
	G/C
	FOXD2
	Loss
	FOXD2_2
	0.010
	0.034
	0.906

	54
	G/C
	FOXI1
	Loss
	FOXI1_2
	0.010
	0.017
	0.293

	55
	G/C
	FOXL1
	Loss
	FOXL1_1
	0.011
	0.012
	0.202

	56
	G/C
	REST
	Loss
	REST_1
	0.011
	0.017
	0.073

	57
	G/C
	SOX1
	Loss
	SOX1_4
	0.012
	0.014
	0.183

	58
	G/C
	FOXL1
	Loss
	FOXL1_4
	0.013
	0.024
	0.567

	59
	G/C
	FOXK1
	Loss
	AHR::ARNT_3
	0.001
	0.012
	0.341

	60
	G/C
	Bach1::Mafk
	Loss
	FOXI1_1
	0.001
	0.021
	0.358

	61
	G/C
	HIF1A::ARNT
	Loss
	TBX20_1
	0.001
	0.026
	0.303

	62
	G/C
	FOXP3
	Loss
	RUNX_1
	0.001
	0.027
	0.387

	63
	G/C
	T
	Loss
	TBX21_6
	0.002
	0.032
	0.545

	64
	G/C
	RUNX1
	Loss
	SOX10_1
	0.002
	0.008
	0.418

	65
	G/C
	RUNX2
	Loss
	ZSCAN4_3
	0.002
	0.040
	0.558

	66
	G/C
	TBX21
	Loss
	TBX21_3
	0.003
	0.046
	0.432

	67
	G/C
	RUNX1
	Loss
	E2F2_2
	0.003
	0.016
	0.184

	68
	G/C
	IRF
	Loss
	TBX5_2
	0.003
	0.024
	0.479

	69
	G/C
	Nfe2l2
	Loss
	SOX1_2
	0.003
	0.033
	0.324

	70
	G/C
	MAZ
	Loss
	TBX21_5
	0.003
	0.032
	0.839

	Gain
	C8
	interleukin-4-mediated signaling pathway (GO:0035771; FDR = 5.94E-03);
growth hormone receptor signaling pathway via JAK-STAT (GO:0060397; FDR = 1.29E-02);
SMAD protein signal transduction (GO:0060395; FDR = 7.02E-04);
cell surface receptor signaling pathway via JAK-STAT (GO:0007259; FDR = 9.49E-03)

	Loss
	G9
	cardiac muscle cell myoblast differentiation (GO:0060379; FDR = 1.19E-02);
cardiac chamber formation (GO:0003207; FDR = 1.18E-02);
cardiac left ventricle morphogenesis (GO:0003214; FDR = 2.11E-02);
positive regulation of cardiac muscle cell proliferation (GO:0060045; FDR = 4.20E-02);
cardiac muscle cell proliferation (GO:0060038; FDR = 4.51E-02);
regulation of cardiocyte differentiation (GO:1905207; FDR = 4.49E-02);
regulation of interleukin-2 production (GO:0032663; FDR = 1.16E-02);
vasculogenesis (GO:0001570; FDR = 1.46E-02)

	1 – reference (Ref) / alternative (SNP) allele;
2 – TF - transcription factor;
3 – binding of TF to the reference (LOSS) / alternative (GAIN) allele;
4 – binding sites with high affinity for TF;
5 – p value statistically confirming the potential gain or loss of function of the genomic region with SNP in terms of transcription factor binding;
6 – p-value for assessing the binding of TF to the Ref allele;
7 – p-value for assessing the binding of TF to the SNP allele;
8 – biological processes pathogenetically significant for UF, in which TFs that bind to the alternative allele are jointly involved (data from the Gene Ontology resource; http://geneontology.org/);
9 – biological processes pathogenetically significant for UF, in which TFs that bind to a reference allele are jointly involved (data from the Gene Ontology resource; http://geneontology.org/)






Supplementary Table 8. Analysis of the effect of rs2553772 LOC105376626 (T/G) on the binding of DNA to transcription factors. 
	№
	Ref/
SNP allele1
	TF2
	GAIN
/LOSS3
	Motif4
	p-Value SNP impact5
	p-Value Ref6
	p-Value SNP7

	1
	T/G
	AP1
	Gain
	AP1_disc7
	0.000
	0.055
	0.000

	2
	T/G
	REST
	Gain
	REST_disc5
	0.000
	0.291
	0.000

	3
	T/G
	Nkx2-5 (var.2)
	Gain
	MA0503.1
	0.002
	0.270
	0.011

	4
	T/G
	ZBTB33
	Gain
	ZBTB33_disc3
	0.002
	0.202
	0.017

	5
	T/G
	CHD2
	Gain
	CHD2_disc3
	0.004
	0.373
	0.032

	6
	T/G
	ZBTB6
	Gain
	ZBTB6_1
	0.005
	0.402
	0.019

	7
	T/G
	NR3C1
	Gain
	NR3C1_2
	0.006
	0.180
	0.016

	8
	T/G
	TFAP4
	Gain
	TFAP4_6
	0.008
	0.329
	0.017

	9
	T/G
	TFAP4
	Gain
	TFAP4_4
	0.008
	0.112
	0.011

	10
	T/G
	AR
	Gain
	AR_6
	0.012
	0.479
	0.048

	11
	T/G
	MYF6
	Gain
	MYF6_2
	0.015
	0.427
	0.047

	12
	T/G
	SREBF2
	Gain
	MA0596.1
	0.016
	0.243
	0.028

	13
	T/G
	HDAC2
	Gain
	HDAC2_disc3
	0.016
	0.163
	0.017

	14
	T/G
	TFAP4
	Gain
	TFAP4_3
	0.017
	0.054
	0.005

	15
	T/G
	GATA1
	Gain
	GATA1_3
	0.025
	0.273
	0.022

	16
	T/G
	SREBF1
	Gain
	MA0595.1
	0.028
	0.141
	0.024

	17
	T/G
	GATA3
	Gain
	AP1_disc7
	0.000
	0.055
	0.000

	18
	T/G
	TFAP2
	Gain
	REST_disc5
	0.000
	0.291
	0.000

	19
	T/G
	GSC
	Gain
	MA0503.1
	0.002
	0.270
	0.011

	20
	T/G
	GATA1
	Gain
	ZBTB33_disc3
	0.002
	0.202
	0.017

	21
	T/G
	GATA1
	Loss
	GATA1_1
	0.000
	0.000
	0.215

	22
	T/G
	GATA2
	Loss
	GATA2_1
	0.000
	0.001
	0.927

	23
	T/G
	PAX2
	Loss
	PAX2_4
	0.000
	0.010
	0.706

	24
	T/G
	LMO2
	Loss
	LMO2_2
	0.001
	0.005
	0.198

	25
	T/G
	PAX5
	Loss
	PAX5_4
	0.001
	0.017
	0.453

	26
	T/G
	GATA
	Loss
	GATA_1
	0.001
	0.018
	0.457

	27
	T/G
	GATA
	Loss
	GATA_2
	0.002
	0.005
	0.778

	28
	T/G
	GBX2
	Loss
	GBX2_3
	0.002
	0.025
	0.346

	29
	T/G
	GATA1
	Loss
	GATA1_4
	0.003
	0.014
	0.398

	30
	T/G
	Gata1
	Loss
	MA0035.3
	0.003
	0.014
	0.288

	31
	T/G
	GATA6
	Loss
	GATA6_1
	0.004
	0.019
	0.512

	32
	T/G
	PAX5
	Loss
	MA0014.2
	0.005
	0.008
	0.113

	33
	T/G
	GATA2
	Loss
	GATA2_2
	0.005
	0.009
	0.502

	34
	T/G
	GATA1
	Loss
	GATA1_2
	0.006
	0.010
	0.326

	35
	T/G
	HAND1
	Loss
	HAND1_2
	0.006
	0.016
	0.377

	36
	T/G
	HNF1A
	Loss
	HNF1A_3
	0.006
	0.036
	0.552

	37
	T/G
	HAND1
	Loss
	HAND1_1
	0.006
	0.038
	0.727

	38
	T/G
	GATA1
	Loss
	GATA1_5
	0.006
	0.035
	0.337

	39
	T/G
	NFIC
	Loss
	NFIC_1
	0.007
	0.039
	0.238

	40
	T/G
	CDX
	Loss
	CDX_1
	0.007
	0.021
	0.369

	41
	T/G
	GATA4
	Loss
	GATA4_2
	0.009
	0.021
	0.533

	42
	T/G
	TBX1
	Loss
	TBX1_1
	0.011
	0.040
	0.282

	43
	T/G
	GATA3
	Loss
	GATA3_4
	0.012
	0.010
	0.384

	44
	T/G
	Atoh1
	Loss
	MA0461.1
	0.014
	0.010
	0.094

	45
	T/G
	PAX3
	Loss
	PAX3_2
	0.015
	0.009
	0.152

	46
	T/G
	GATA5
	Loss
	GATA5_2
	0.017
	0.021
	0.579

	47
	T/G
	RUNX1
	Loss
	RUNX1_1
	0.018
	0.035
	0.237

	48
	T/G
	IRF3
	Loss
	IRF3_2
	0.018
	0.044
	0.221

	49
	T/G
	RORA_2
	Loss
	MA0072.1
	0.018
	0.007
	0.061

	50
	T/G
	BCL
	Loss
	BCL_disc3
	0.018
	0.011
	0.138

	51
	T/G
	REST
	Loss
	REST_disc2
	0.019
	0.032
	0.275

	52
	T/G
	RORA
	Loss
	RORA_2
	0.026
	0.007
	0.061

	53
	T/G
	TAL1
	Loss
	TAL1_disc2
	0.026
	0.005
	0.066

	54
	T/G
	ESRRA
	Loss
	ESRRA_6
	0.027
	0.050
	0.439

	55
	T/G
	YY1
	Loss
	GATA1_1
	0.000
	0.000
	0.215

	56
	T/G
	Hand1::Tcfe2a
	Loss
	GATA2_1
	0.000
	0.001
	0.927

	57
	T/G
	HMGN3
	Loss
	PAX2_4
	0.000
	0.010
	0.706

	58
	T/G
	GATA3
	Loss
	LMO2_2
	0.001
	0.005
	0.198

	59
	T/G
	EBF1
	Loss
	PAX5_4
	0.001
	0.017
	0.453

	60
	T/G
	ELF2
	Loss
	GATA_1
	0.001
	0.018
	0.457

	61
	T/G
	MXI1
	Loss
	GATA_2
	0.002
	0.005
	0.778

	62
	T/G
	RORA
	Loss
	GBX2_3
	0.002
	0.025
	0.346

	Gain
	G8
	positive regulation of cholesterol biosynthetic process (GO:0045542; FDR = 3.67E-03);
SREBP signaling pathway (GO:0032933; FDR = 4.45E-03);
cellular response to transforming growth factor beta stimulus (GO:0071560; FDR = 3.01E-02);

	Loss
	T9
	cardiac muscle tissue regeneration (GO:0061026; FDR = 1.37E-03);
atrioventricular node development (GO:0003162; FDR = 6.08E-03);
cardiac right ventricle morphogenesis (GO:0003215; FDR = 3.46E-04);
aortic valve morphogenesis (GO:0003180; FDR = 2.36E-03);
negative regulation of cardiac muscle hypertrophy (GO:0010614; FDR = 3.62E-02);
positive regulation of vascular endothelial growth factor production (GO:0010575; FDR = 4.19E-02);
cardiac muscle hypertrophy (GO:0003300; FDR = 4.65E-02);
regulation of cardiac muscle tissue growth (GO:0055021; FDR = 4.90E-03);
cardiocyte differentiation (GO:0035051; FDR = 3.40E-02);
positive regulation of angiogenesis (GO:0045766; FDR = 6.25E-03);
muscle organ development (GO:0007517; FDR = 4.36E-02)

	1 – reference (Ref) / alternative (SNP) allele;
2 – TF - transcription factor;
3 – binding of TF to the reference (LOSS) / alternative (GAIN) allele;
4 – binding sites with high affinity for TF;
5 – p value statistically confirming the potential gain or loss of function of the genomic region with SNP in terms of transcription factor binding;
6 – p-value for assessing the binding of TF to the Ref allele;
7 – p-value for assessing the binding of TF to the SNP allele;
8 – biological processes pathogenetically significant for UF, in which TFs that bind to the alternative allele are jointly involved (data from the Gene Ontology resource; http://geneontology.org/);
9 – biological processes pathogenetically significant for UF, in which TFs that bind to a reference allele are jointly involved (data from the Gene Ontology resource; http://geneontology.org/)





Supplementary Table 9. The impact of AH-associated GWAS SNPs on histone tags in various tissues.
	SNP
(Ref/Alt allele)
	Tissue marks
	Blood
	Blood vessels
	Heart

	rs2456181 ZNF346
(C/G)
	H3K4me1
	Enh
	Enh
	Enh

	
	H3K4me3
	Pro
	-
	Pro

	
	H3K27ac
	Enh
	-
	Enh

	
	H3K9ac
	Pro
	-
	-

	rs7986407 FOXO1
(A/G)
	H3K4me1
	Enh
	Enh
	Enh

	
	H3K4me3
	Pro
	-
	-

	
	H3K27ac
	Enh
	-
	-

	
	H3K9ac
	Pro
	-
	-

	rs66998222 LOC102723323
(G/A)
	H3K4me1
	-
	-
	-

	
	H3K4me3
	-
	-
	-

	
	H3K27ac
	-
	-
	-

	
	H3K9ac
	-
	-
	-

	rs10929757 GREB1
(A/C)
	H3K4me1
	-
	-
	Enh

	
	H3K4me3
	-
	-
	-

	
	H3K27ac
	-
	-
	-

	
	H3K9ac
	Pro
	-
	-

	rs1812266 LOC105375949
(G/C)
	H3K4me1
	-
	-
	-

	
	H3K4me3
	-
	-
	-

	
	H3K27ac
	-
	-
	-

	
	H3K9ac
	-
	-
	-

	rs2553772 LOC105376626
(T/G)
	H3K4me1
	Enh
	Enh
	Enh

	
	H3K4me3
	Pro
	-
	-

	
	H3K27ac
	Enh
	-
	-

	
	H3K9ac
	Pro
	-
	-

	H3K4me1 – mono-methylation at the 4th lysine residue of the histone H3 protein; H3K4me3 – tri-methylation at the 4th lysine residue of the histone H3 protein; H3K9ac – the acetylation at the 9th lysine residues of the histone H3 protein; H3K27ac – acetylation of the lysine residues at N-terminal position 27 of the histone H3 protein; effect alleles are marked in bold.
Enh – histone modification in the enhancer region; Pro – histone modification at the promoter region.





Supplementary Table 10. Results of aggregated bioinformatic analyzes of associations between GWAS SNPs and the risk of arterial hypertension.
	№
	SNP
	Phenotype
	p-Value
	Beta (OR)
	Sample Size

	
	rs2456181 ZNF346 (C/G)
	Hypertension
	0.001424
	OR ▲1.0134
	206 416

	
	
	Systolic blood pressure
	0.02664
	Beta ▲0.0030
	2 859 090

	
	rs7986407 FOXO1
(A/G)
	Diastolic blood pressure
	3.39e-6
	Beta ▲0.0067
	2 935 650

	
	rs66998222 LOC102723323
(G/A)
	Systolic blood pressure
	8.17e-7
	Beta ▼-0.0084
	2 654 260

	
	
	Diastolic blood pressure
	0.0000768
	Beta ▼-0.0069
	2 667 450

	
	rs10929757 GREB1 (A/C)
	-
	-
	-
	-

	
	rs1812266 LOC105375949 (G/C)
	Hypertension
	0.008099
	OR ▼0.9915
	605 108

	
	rs2553772 LOC105376626 (T/G)
	-
	-
	-
	-

	Data obtained using the bioinformatic resource Cardiovascular Disease Knowledge Portal
https://cvd.hugeamp.org/
Effect alleles are marked in bold.
▲/▼ – increased/decreased risk





Supplementary Table 11. Studies showing an association between rs1812266 (LOC105375949 G/C) and a risk of AH.
	Dataset
	p-Value
	Odds Ratio
	Sample size
	Link

	NARD2 East Asian reference panel 2023 GWAS: East Asian ancestry
	0.015

	▼ 0.9685

	60 933
	https://pubmed.ncbi.nlm.nih.gov/37556544/

	GERA additive model age-related GWAS
	0.05
	▼ 0.9734
	56 636
	https://pubmed.ncbi.nlm.nih.gov/33893285/

	Heart rate and hypertension GWAS
	0.054
	▼ 0.9922
	396 292
	https://pubmed.ncbi.nlm.nih.gov/30940143/

	Blood pressure traits 2017 GWAS: African ancestry
	0.15

	▲ 1.0339

	27 932

	https://pubmed.ncbi.nlm.nih.gov/28498854/

	PAGE 2019 cardiometabolic traits GWAS: trans-ancestry
	0.686

	▼ 0.9921

	49 141

	https://pubmed.ncbi.nlm.nih.gov/31217584/

	FinnGen 2018 GWAS: European ancestry
	0.726
	▼ 0.9953
	52 313
	https://www.finngen.fi/en/access_results

	AWI-Gen 2023 blood pressure GWAS: Sub-Saharan African ancestry
	0.748

	▼ 0.9971

	11 000
	https://pubmed.ncbi.nlm.nih.gov/38104120/
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