Table S1. Newcastle–Ottawa Scale (NOS) quality assessment of included case–control studies (n=42).
	Ref. No. / Study ID
	Country / Region
	Main Gene(s) / SNP(s) Analysed
	Selection (0–4)
	Comparability (0–2)
	Exposure (0–3)
	Total NOS (0–9)
	Quality Category*

	Egyptian Cohort

	11 (ABCA1 study)
	Egypt
	ABCA1 rs1800977
	4
	2
	2
	8
	High

	16 (ACE study)
	Egypt
	ACE rs4646994
	4
	2
	2
	8
	High

	17 (ADIPOQ study)
	Egypt
	ADIPOQ rs2241766
	4
	2
	2
	8
	High

	18 (APOE study)
	Egypt
	APOE rs429358, rs7412
	4
	2
	2
	8
	High

	20 (ATP1A1 study)
	Egypt
	ATP1A1 rs1060366
	4
	2
	2
	8
	High

	19 (ApoM study)
	Egypt
	ApoM rs805297
	4
	2
	2
	8
	High

	15 (Egyptian CAPN10 Study)
	Egypt
	CAPN10 rs3792267
	4
	2
	2
	8
	High

	21 (CELSR2/FCGR2A)
	Egypt
	CELSR2; FCGR2A
	4
	2
	2
	8
	High

	22 (CDKAL1 study)
	Egypt
	CDKAL1 rs7756992
	4
	2
	2
	8
	High

	23 (ENPP1 study)
	Egypt
	ENPP1 rs1044498
	4
	2
	2
	8
	High

	24 (ERα study)
	Egypt
	ESR1 (ERα)
	4
	2
	2
	8
	High

	25 (FTO study)
	Egypt
	FTO rs8050136
	4
	2
	2
	8
	High

	26 (FTO study)
	Egypt
	FTO rs17817449
	4
	2
	2
	8
	High

	27 (GCKR study)
	Egypt
	GCKR rs780094
	4
	2
	2
	8
	High

	28 (GIPR/GLP1R)
	Egypt
	GIPR rs10423928; GLP1R rs4714210
	4
	2
	2
	8
	High

	29 (GSTP1 study)
	Egypt
	GSTP1 rs1695
	4
	2
	2
	8
	High

	30 (HOTAIR study)
	Egypt
	HOTAIR rs4759314
	4
	2
	2
	8
	High

	31 (IGF2BP2 study)
	Egypt
	IGF2BP2 rs1470579
	4
	2
	2
	8
	High

	32 (IGF2BP2 study)
	Egypt
	IGF2BP2 (rs1470579; rs4402960)
	4
	2
	2
	8
	High

	33 (IRS-1 study)
	Egypt
	IRS-1 rs1801278
	4
	2
	2
	8
	High

	34 (IRS-1 study)
	Egypt
	IRS-1 rs1801278
	4
	2
	2
	8
	High

	35 (KCNJ11 study)
	Egypt
	KCNJ11 rs5210
	4
	2
	2
	8
	High

	36 (eNOS3 study)
	Egypt
	eNOS3 rs1799983
	4
	2
	2
	8
	High

	37 (PPAR-γ study)
	Egypt
	PPAR-γ rs1801282
	4
	2
	2
	8
	High

	39 (SHBG study)
	Egypt
	SHBG rs6257, rs6259
	4
	2
	2
	8
	High

	40 (TCF7L2 study)
	Egypt
	TCF7L2 (multiple)
	4
	2
	2
	8
	High

	41 (TCF7L2 study)
	Egypt
	TCF7L2 (rs7903146)
	4
	2
	2
	8
	High

	42 (VDR study)
	Egypt
	VDR rs1544410
	4
	2
	2
	8
	High

	48 (RARRES2/SERPINA12)
	Egypt
	RARRES2; SERPINA12
	4
	2
	2
	8
	High

	Sham Cohort

	3 (ADIPOQ study)
	Jordan
	ADIPOQ rs266729, rs2241766
	4
	2
	2
	8
	High

	4 (SLC30A8 study)
	Jordan
	SLC30A8 rs13266634
	4
	2
	2
	8
	High

	5 (SH2B1 study)
	Jordan
	SH2B1 rs565131715, rs146946750, rs143212778
	4
	2
	2
	8
	High

	45 (IL10/TNFα)
	Jordan
	IL‑10; TNF‑α
	4
	2
	2
	8
	High

	46 (NAT2 study)
	Jordan
	NAT2 rs1041983, rs1799931
	4
	2
	2
	8
	High

	47 (SLC2A9/XDH)
	Jordan
	SLC2A9 rs16890979; XDH rs206833
	4
	2
	2
	8
	High

	49 (ADIPOQ study)
	Jordan
	ADIPOQ rs2241766
	4
	2
	2
	8
	High

	7 (Lebanon GWAS)
	Lebanon
	Multiple GWAS loci¶
	4
	2
	2
	8
	High

	6 (IGF2BP2 study)
	Lebanon
	IGF2BP2 rs4402960, rs1470579
	4
	2
	2
	8
	High

	8 (ESR1 study)
	Palestine
	ESR1 rs2234693, rs9340799
	4
	2
	2
	8
	High

	43 (Lebanon CDKAL1 Study)
	Lebanon
	CDKAL1 rs7754840; CDKAL1 rs7756992
	4
	2
	2
	8
	High

	44 (Palestine FTO Study)
	Palestine
	FTO rs9939609
	4
	2
	2
	8
	High

	9 (KCNJ11 study)
	Syria
	KCNJ11 rs5219
	4
	2
	2
	8
	High




Caption: Methodological quality assessment of included case–control studies using the Newcastle–Ottawa Scale (NOS). Each study was scored across Selection (0–4), Comparability (0–2), and Exposure (0–3) domains (maximum 9 points). Overall study quality was categorized as high (≥7), moderate (5–6), or low (≤4).
Table S1a. Item-level Newcastle–Ottawa Scale (NOS) star allocation for included case–control studies (n=42).
	Ref./Study ID
	Country/Region
	Gene/SNP(s)
	S1
	S2
	S3
	S4
	C1
	C2
	E1
	E2
	E3
	Total
	Genetic QC notes†

	Egyptian Cohort

	11 (ABCA1 study)
	Egypt
	ABCA1 rs1800977
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	16 (ACE study)
	Egypt
	ACE rs4646994
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	17 (ADIPOQ study)
	Egypt
	ADIPOQ rs2241766
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	18 (APOE study)
	Egypt
	APOE rs429358, rs7412
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	20 (ATP1A1 study)
	Egypt
	ATP1A1 rs1060366
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	19 (ApoM study)
	Egypt
	ApoM rs805297
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	15 (Egyptian CAPN10 Study)
	Egypt
	CAPN10 rs3792267
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	21 (CELSR2/FCGR2A)
	Egypt
	CELSR2; FCGR2A
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	22 (CDKAL1 study)
	Egypt
	CDKAL1 rs7756992
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	23 (ENPP1 study)
	Egypt
	ENPP1 rs1044498
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	24 (ERα study)
	Egypt
	ESR1 (ERα)
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	25 (FTO study)
	Egypt
	FTO rs8050136
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	26 (FTO study)
	Egypt
	FTO rs17817449
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	27 (GCKR study)
	Egypt
	GCKR rs780094
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	28 (GIPR/GLP1R)
	Egypt
	GIPR rs10423928; GLP1R rs4714210
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	29 (GSTP1 study)
	Egypt
	GSTP1 rs1695
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	30 (HOTAIR study)
	Egypt
	HOTAIR rs4759314
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	31 (IGF2BP2 study)
	Egypt
	IGF2BP2 rs1470579
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	32 (IGF2BP2 study)
	Egypt
	IGF2BP2 (rs1470579; rs4402960)
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	33 (IRS-1 study)
	Egypt
	IRS-1 rs1801278
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	34 (IRS-1 study)
	Egypt
	IRS-1 rs1801278
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	35 (KCNJ11 study)
	Egypt
	KCNJ11 rs5210
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	36 (eNOS3 study)
	Egypt
	eNOS3 rs1799983
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	37 (PPAR-γ study)
	Egypt
	PPAR-γ rs1801282
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	39 (SHBG study)
	Egypt
	SHBG rs6257, rs6259
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	40 (TCF7L2 study)
	Egypt
	TCF7L2 (multiple)
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	41 (TCF7L2 study)
	Egypt
	TCF7L2 (rs7903146)
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	42 (VDR study)
	Egypt
	VDR rs1544410
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	48 (RARRES2/SERPINA12)
	Egypt
	RARRES2; SERPINA12
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	Sham Cohort

	3 (ADIPOQ study)
	Jordan
	ADIPOQ rs266729, rs2241766
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	4 (SLC30A8 study)
	Jordan
	SLC30A8 rs13266634
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	5 (SH2B1 study)
	Jordan
	SH2B1 rs565131715, rs146946750, rs143212778
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	45 (IL10/TNFα)
	Jordan
	IL-10; TNF-α
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	46 (NAT2 study)
	Jordan
	NAT2 rs1041983, rs1799931
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	47 (SLC2A9/XDH)
	Jordan
	SLC2A9 rs16890979; XDH rs206833
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	49 (ADIPOQ study)
	Jordan
	ADIPOQ rs2241766
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	7 (Lebanon GWAS)
	Lebanon
	Multiple GWAS loci¶
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	6 (IGF2BP2 study)
	Lebanon
	IGF2BP2 rs4402960, rs1470579
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	8 (ESR1 study)
	Palestine
	ESR1 rs2234693, rs9340799
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	43 (Lebanon CDKAL1 Study)
	Lebanon
	CDKAL1 rs7754840; CDKAL1 rs7756992
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	44 (Palestine FTO Study)
	Palestine
	FTO rs9939609
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR

	9 (KCNJ11 study)
	Syria
	KCNJ11 rs5219
	★
	★
	★
	★
	★
	★
	★
	★
	
	8
	HWE: NR; Stratification: NR; QC/Blinding: NR



Abbreviations: S1 case definition adequate; S2 representativeness of cases; S3 selection of controls; S4 definition of controls; C1 comparability (age/sex); C2 comparability (additional confounders, e.g., BMI); E1 ascertainment of exposure (genotyping); E2 same method of ascertainment for cases/controls; E3 non-response rate. Genetic-specific reporting items (HWE in controls, population stratification control, genotyping QC/blinding) are noted separately and are not explicitly scored by NOS. E3 stars were awarded only when non-response/participation was explicitly reported and comparable; this was not reported for most included studies and thus not awarded.

Table S2. Meta-analysis of TCF7L2 rs7903146 in Egyptian Studies
	Study
	OR
	95% CI
	Weight (Fixed)
	Weight (Random)

	Egypt_TCF7L2_rs7903146 #1
	1.62
	1.17–2.25
	40.3%
	40.3%

	Egypt_TCF7L2_rs7903146 #2
	1.97
	1.34–2.89
	29.5%
	29.5%

	Egypt_TCF7L2_rs7903146 #3
	2.64
	0.23–30.14
	0.7%
	0.7%

	Egypt_TCF7L2_rs7903146 #4
	1.97
	1.34–2.89
	29.5%
	29.5%


 Table  S1: Meta-analysis of TCF7L2 rs7903146 in Egyptian studies, showing all individual study estimates, weights, pooled effect (fixed and Hartung–Knapp random-effects), prediction interval, and heterogeneity statistics.






Table S3: Meta-Analytic Estimates of Odds Ratios with Heterogeneity and Prediction Interval Metrics
	Statistic
	Value

	Common effect model (OR)
	1.8244 [1.4823; 2.2455], p < 0.0001

	Random effects (HK) (OR)
	1.8244 [1.5159; 2.1957], p = 0.0019

	Prediction interval
	[1.3022; 2.5560]

	Q (df = 3)
	0.91, p = 0.8241

	I²
	0.0% [0.0%; 84.7%]

	Tau²
	0 [0.0000; 0.1488]

	H
	1.00 [1.00; 2.56]



[bookmark: Xd32c4b0a6531822559986a3714ec22068ade099]Table S4. Meta-analysis of IGF2BP2 rs1470579 in Egyptian Studies
	Study
	OR
	95% CI
	Weight (Fixed)
	Weight (Random)

	Egypt_IGF2BP2_rs1470579 #1
	5.44
	1.00–29.59
	9.0%
	19.6%

	Egypt_IGF2BP2_rs1470579 #2
	1.90
	1.11–3.24
	91.0%
	80.4%


	Meta-analysis of IGF2BP2 rs1470579 in Egyptian studies, showing all individual study estimates, weights, 	pooled effects, and heterogeneity.
Table S5: Meta-Analytic Estimates of Odds Ratios with Heterogeneity and Prediction Interval Metrics
	Statistic
	Value

	Common effect model (OR)
	2.0895 [1.2557; 3.4769], p = 0.0046

	Random effects (HK) (OR)
	2.3353 [0.0116; 471.1393], p = 0.2913

	Prediction interval
	[0.0018; 2995.5691]

	Q (df = 1)
	1.35, p = 0.2456

	I²
	25.8%

	Tau²
	0.1428

	H
	1.16



[bookmark: X982ff0736c50db928b796099dd5ecd8eabe3d2c]Table S6. Meta-analysis of IRS-1 rs1801278 in Egyptian Studies
	Study
	OR
	95% CI
	Weight (Fixed)
	Weight (Random)

	Egypt_IRS-1_rs1801278 #1
	2.40
	1.10–5.22
	58.0%
	58.0%

	Egypt_IRS-1_rs1801278 #2
	2.50
	1.00–6.22
	42.0%
	42.0%



Table: Meta-analysis summary statistics:
 Meta-analysis of IRS-1 rs1801278 in Egyptian studies: all individual estimates, pooled models, and heterogeneity 
measures.	
 Table S7: Meta-Analysis Results: Odds Ratio Estimates and Heterogeneity Assessment for Included Studies
	Statistic
	Value

	Common effect model (OR)
	2.4415 [1.3516; 4.4105], p = 0.0031

	Random effects (HK) (OR)
	2.4415 [1.8900; 3.1539], p = 0.0144

	Prediction interval
	[0.0528; 112.8891]

	Q (df = 1)
	0.00, p = 0.9468

	I²
	0.0%

	Tau²
	0

	H
	1.00



[bookmark: X176ffca48b0aeb5d72a9ace1c44c534bc80ad3b]Table S8. Meta-analysis of PPAR-γ rs1801282 in Egyptian Studies
	Study
	OR
	95% CI
	Weight (Fixed)
	Weight (Random)

	Egypt_PPAR-γ_rs1801282 #1
	3.00
	1.50–5.99
	49.5%
	49.5%

	Egypt_PPAR-γ_rs1801282 #2
	3.40
	1.71–6.75
	50.5%
	50.5%


	

Meta-analysis summary statistics:
Meta-analysis of PPAR-γ rs1801282 in Egyptian studies, displaying all study results, pooled effects, and heterogeneity.
Table S9: Summary of Meta-Analysis: Effect Size Estimates and Heterogeneity Measures
	Statistic
	Value

	Common effect model (OR)
	3.1959 [1.9628; 5.2036], p < 0.0001

	Random effects (HK) (OR)
	3.1959 [1.4430; 7.0780], p = 0.0343

	Prediction interval
	[0.1356; 75.3496]

	Q (df = 1)
	0.06, p = 0.8013

	I²
	0.0%

	Tau²
	0

	H
	1.00


General Supplementary Results Description: Each table presents, for a given SNP, the OR and 95% CI from all included studies, their weights, pooled results (fixed and Hartung–Knapp random effects), prediction intervals, and heterogeneity metrics (Q, I², Tau², H). Leave-one-out analyses confirmed robustness (data available upon request).
Table S10: Comparison of Gene Expression Levels Between Egypt and Sham Groups with Statistical Significance Analysis
	Gene
	Egypt N
	Egypt mean
	Egypt median
	Sham N
	Sham mean
	Sham median
	U statistic
	p-value
	Significance

	ADIPOQ
	1
	6.476
	6.476
	2
	1.215
	1.215
	2
	0.6667
	ns

	CDKAL1
	1
	3.48
	3.48
	2
	1.91
	1.91
	2
	0.6667
	ns

	FTO
	2
	2.78
	2.78
	3
	2.133
	1.19
	4
	0.8
	ns

	IGF2BP2
	3
	3.107
	1.98
	2
	1.48
	1.48
	6
	0.2
	ns

	KCNJ11
	1
	3.18
	3.18
	1
	3.81
	3.81
	0
	1
	ns

	SLC30A8
	1
	2.6
	2.6
	1
	1.47
	1.47
	1
	1
	ns






TABLE S11: Characteristics and Effect Estimates for Single-Study SNPs: Country, Genotyping Method, and Sample Size
	SNP
	Gene
	Country
	OR (95% CI)
	P Value
	Patients
	Controls
	Method
	Allele

	rs4607103
	ADAMTS9
	Lebanon
	1.14 (1.01–1.28)
	0.038
	995
	1076
	TaqMan RT-PCR
	R/T

	rs266729
	ADIPOQ
	Jordan
	1.39 (1.07–1.82)
	1.2E-05
	420
	230
	PCR-RFLP
	G/C

	rs2241766
	ADIPOQ
	Jordan
	1.04 (0.67–1.61)
	NA
	249
	172
	PCR-RFLP
	C/G

	rs729287
	ALX4
	Lebanon
	1.29 (1.14–1.46)
	NA
	995
	1076
	TaqMan RT-PCR
	R/T

	rs7754840
	CDKAL1
	Lebanon
	2.06 (1.48–2.88)
	NA
	630
	792
	TaqMan RT-PCR
	R/C

	rs7756992
	CDKAL1
	Lebanon
	1.76 (1.24–2.51)
	NA
	630
	792
	TaqMan RT-PCR
	R/G

	rs792837
	COL8A1
	Lebanon
	1.44 (1.28–1.63)
	NA
	995
	1076
	TaqMan RT-PCR
	R/C

	rs2234693
	ESR1
	Palestine
	2.32 (1.18–4.55)
	0.013
	102
	112
	NGS
	C

	rs9340799
	ESR1
	Palestine
	2.03 (1.05–3.95)
	0.035
	102
	112
	NGS
	G

	rs9939609
	FTO
	Palestine
	4.03 (2.01–8.06)
	NA
	281
	118
	PCR-RFLP
	A

	rs8050136
	FTO
	Lebanon
	1.18 (1.07–1.35)
	0.013
	995
	1076
	TaqMan RT-PCR
	R/A

	rs17817449
	FTO
	Lebanon
	1.19 (1.04–1.33)
	0.015
	995
	1076
	TaqMan RT-PCR
	R/G

	rs4430796
	HNF1
	Lebanon
	0.88 (0.82–0.94)
	0.003
	995
	1076
	TaqMan RT-PCR
	R/G

	rs4402960
	IGF2BP2
	Lebanon
	1.60 (1.34–1.90)
	NA
	544
	606
	TaqMan RT-PCR
	R/T

	rs1470579
	IGF2BP2
	Lebanon
	1.36 (1.14–1.61)
	NA
	544
	606
	TaqMan RT-PCR
	R/C

	rs1800872
	IL-10
	Jordan
	1.97 (1.29–3.00)
	0.0023
	181
	191
	PCR-RFLP
	C

	rs5219
	KCNJ11
	Syria
	3.81 (1.02–14.17)
	0.035
	75
	63
	PCR-RFLP
	G

	rs2237892
	KCNQ1
	Lebanon
	2.41 (2.16–3.01)
	NA
	995
	1076
	TaqMan RT-PCR
	R/T

	rs2237895
	KCNQ1
	Lebanon
	1.21 (1.07–1.37)
	0.002
	995
	1076
	TaqMan RT-PCR
	R/C

	rs1041983
	NAT2
	Jordan
	4.78 (2.00–11.41)
	0.018
	45
	50
	Sanger Sequencing
	T

	rs1799931
	NAT2
	Jordan
	13.72 (0.74–255.46)
	0.043
	45
	50
	Sanger Sequencing
	A

	rs565131715
	SH2B1
	Jordan
	7.55 (3.31–17.25)
	NA
	200
	200
	Sanger Sequencing
	A

	rs146946750
	SH2B1
	Jordan
	2.71 (0.95–7.75)
	0.006
	200
	200
	Sanger Sequencing
	A

	rs143212778
	SH2B1
	Jordan
	4.21 (1.17–15.17)
	0.036
	200
	200
	Sanger Sequencing
	A

	rs16890979
	SLC2A9
	Jordan
	1.92 (1.03–3.59)
	0.0102
	184
	92
	ARMS-PCR
	C/T

	rs13266634
	SLC30A8
	Jordan
	1.47 (1.14–1.89)
	0.003
	358
	326
	PCR-RFLP
	C

	rs1800629
	TNF-α
	Jordan
	3.39 (2.08–5.53)
	NA
	146
	159
	PCR-RFLP
	A

	rs10010131
	WFS1
	Lebanon
	0.86 (0.76–0.98)
	0.025
	995
	1076
	TaqMan RT-PCR
	R/G

	rs206833
	XDH
	Jordan
	0.07 (0.00–1.18)
	0.0054
	184
	92
	ARMS-PCR
	G/A



Table S12: Summary Statistics for Single-Study SNP Dataset
	Category
	Item/Group
	Value

	SNPs & Genes
	Unique SNPs
	29

	
	Unique Genes
	19

	Studies per SNP
	rs5219, rs10010131, rs1041983, rs13266634, rs143212778, rs146946750, rs1470579, rs16890979, rs17817449, rs1799931, rs1800629, rs1800872, rs206833, rs2234693, rs2237892, rs2237895, rs2241766, rs266729, rs4402960, rs4430796, rs4607103, rs565131715, rs729287, rs7754840, rs7756992, rs792837, rs8050136, rs9340799, rs9939609
	1 each

	Sample Size (Patients)
	Min.
	45

	
	1st Quartile
	184

	
	Median
	358

	
	Mean
	492.2

	
	3rd Quartile
	995

	
	Max.
	995

	Sample Size (Controls)
	Min.
	50

	
	1st Quartile
	118

	
	Median
	230

	
	Mean
	512

	
	3rd Quartile
	1076

	
	Max.
	1076

	Genotype Method
	ARMS-PCR
	2

	
	NGS
	2

	
	PCR-RFLP
	7

	
	Sanger Sequencing
	5

	
	TaqMan RT-PCR
	13

	Studies per Country
	Jordan
	12

	
	Lebanon
	13

	
	Palestine
	3

	
	Syria
	1



Table S113. Top Associations in Egyptian Population Likely to Survive FDR/Bonferroni Correction
	Gene
	SNP
	p-Value
	OR
	Comment

	IGF2BP2
	rs4402960
	0.000002
	1.7
	Highly significant

	ATP1A1
	rs1060366
	< 0.001
	14.701
	Very strong OR and low p-value

	CAPN10
	rs3842570 & rs5030952
	0.011
	10.15
	Likely robust due to high OR

	ADIPOQ
	rs2241766
	0.0001
	6.476
	Robust

	ApoM
	rs805297
	0.001
	6.463
	Statistically strong

	IGFB
	rs2854843
	0.001
	13.3
	Extremely strong OR and low p-value

	RARRES2 / SERPINA12
	rs17173608 / rs2236242
	<0.0001
	3.5
	Very robust

	TCF7L2
	rs12255372 / rs7903146
	0.0001 / <0.001
	~2.06
	Most frequently studied, consistently significant



Table S14. Top Associations in Sham Population Likely to Survive FDR/Bonferroni Correction

	Gene
	SNP
	p-Value
	OR
	Comment

	KCNQ1
	rs2237892
	1.8 × 10⁻¹⁸
	2.41
	Extremely significant, survives any correction

	COL8A1
	rs792837
	2.9 × 10⁻⁹
	1.44
	Very strong p-value

	ALX4
	rs729287
	7.5 × 10⁻⁵
	1.29
	Likely survives FDR

	ADIPOQ
	rs266729
	0.000012
	3.73
	Robust

	SH2B1
	rs565131715
	< 0.001
	7.55
	Highly robust

	TNF-α
	rs1800629
	<0.0001
	3.5
	Highly significant

	CDKAL1
	rs7756992
	<0.001
	1
	Consistent but OR ~1 may reduce interest



Table S15. Sensitivity analysis (Egyptian population; Table 1)
Comparison of pooled OR using all included associations vs after excluding studies no. 5, 6, 16, 18, 20, 23, and 25 (Table 15).
	Analysis set
	k (entries)
	Pooled OR
	95% CI
	Model

	Main analysis (all Table 1 entries)
	45
	2.25
	2.06–2.47
	Fixed-effect (inverse-variance)

	Sensitivity (excluding studies no. 5, 6, 16, 18, 20, 23, 25)
	37
	2.23
	2.03–2.45
	Fixed-effect (inverse-variance)



Excluded studies (Table 1 study numbers) and corresponding entries: No. 5 (APOM rs805297), No. 6 (ATP1A1 rs1060366), No. 16 (GSTP1 rs1695; GLP1R rs4714210), No. 18 (IGF2BP2 rs1470579), No. 20 (IGFB rs2854843), No. 23 (MTHFR rs1801133), No. 25 (NOS3/eNOS3 rs1799983).
Table S16. Sensitivity analysis (Sham/Levant population; Table 2)
Comparison of pooled OR using all included associations vs after excluding extreme/unstable estimates in Table 2.
	Analysis set
	k (entries)
	Pooled OR
	95% CI
	Model

	Main analysis (all Table 2 entries)
	29
	1.60
	1.39–1.83
	Random-effects (DerSimonian–Laird)

	Sensitivity (excluding extreme/unstable estimates*)
	27
	1.60
	1.39–1.84
	Random-effects (DerSimonian–Laird)



Excluded (Table 2): NAT2 rs1799931 (OR 13.72; 95% CI 0.74–255.46) and XDH rs206833 (OR 0.066; 95% CI 0.0037–1.18).
Table S17. Subgroup analysis by country for Sham/Levant SNP entries (random-effects).
This exploratory subgroup analysis examines whether country-level setting contributes to variability in effect estimates across Sham/Levant entries (k=27 after excluding unstable extreme estimates consistent with Table S16).
	Country
	k
	Pooled OR
	95% CI
	I² (%)
	τ²

	Jordan
	10
	2.21
	1.60–3.06
	75.8
	0.1771

	Lebanon
	13
	1.33
	1.14–1.55
	94.2
	0.0722

	Palestine
	3
	2.64
	1.76–3.97
	7.9
	0.0102

	Syria
	1
	3.81
	1.02–14.20
	0.0
	0.0000



Supplementary Table S17A. Benjamini–Hochberg false discovery rate (BH-FDR) results for Egyptian cohort (Table 1).
BH-FDR q-values were computed within the Egyptian results table (m = 43 SNP entries). For p-values reported as thresholds (e.g., “<0.001”), q-values were conservatively computed using the threshold value; true q-values may be smaller.
	No.
	Gene
	SNP
	Nominal p
	BH-FDR q-value
	FDR significant (q<0.05)

	1
	ABCA1
	rs1800977
	0.020
	0.026875
	Yes

	2
	ACE
	rs4646994
	0.02
	0.026875
	Yes

	3
	ADIPOQ
	rs2241766
	0.0001
	0.001433
	Yes

	4
	APOE
	rs429358
	0.023
	0.029088
	Yes

	5
	APOE
	rs7412
	<0.001
	0.003071
	Yes

	6
	ApoM
	rs805297
	0.004
	0.010118
	Yes

	7
	ATP1A1
	rs1060366
	<0.001
	0.003071
	Yes

	8
	CAPN10
	rs3792267
	0.011
	0.01892
	Yes

	9
	CELSR2
	rs599839
	0.012
	0.019846
	Yes

	10
	CDKAL1
	rs7756992
	<0.0001
	0.001433
	Yes

	11
	ENPP1
	rs1044498
	0.006
	0.013579
	Yes

	12
	ERα
	rs2234693
	0.02
	0.026875
	Yes

	13
	ERα
	rs9340799
	0.04
	0.043
	Yes

	14
	FCGR2A
	rs1801274
	0.027
	0.033171
	Yes

	15
	FTO
	rs8050136
	0.003
	0.008063
	Yes

	16
	FTO
	rs17817449
	<0.001
	0.003071
	Yes

	17
	GCKR
	rs780094
	0.001
	0.003071
	Yes

	18
	GIPR
	rs10423928
	0.034
	0.039514
	Yes

	19
	GSTP1
	rs1695
	0.021
	0.027364
	Yes

	20
	GLP1R
	rs4714210
	0.017
	0.026107
	Yes

	21
	HOTAIR
	rs4759314
	0.01
	0.018696
	Yes

	22
	IGF2BP2
	rs1470579
	0.011
	0.01892
	Yes

	23
	IGF2BP2
	rs4402960
	0.007
	0.01505
	Yes

	24
	IGF2BP2
	rs1470579
	0.016
	0.025481
	Yes

	25
	IGFB
	rs2854843
	0.001
	0.003071
	Yes

	26
	IRS-1
	rs1801278
	0.019
	0.026875
	Yes

	27
	IRS-1
	rs1801278
	0.041
	0.043
	Yes

	28
	KCNJ11
	rs5210
	0.01
	0.018696
	Yes

	29
	MTHFR
	rs1801133
	0.001
	0.003071
	Yes

	30
	MTHFD1
	rs2236225
	0.302
	0.302
	No

	31
	eNOS3
	rs1799983
	0.04
	0.043
	Yes

	32
	PPAR-γ
	rs1801282
	0.001
	0.003071
	Yes

	33
	RARRES2
	rs17173608
	0.001
	0.003071
	Yes

	34
	SERPINA12
	rs2236242
	0.029
	0.034639
	Yes

	35
	SHBG
	rs6257
	0.039
	0.043
	Yes

	36
	SHBG
	rs6259
	0.001
	0.003071
	Yes

	37
	SLC30A8
	rs11558471
	0.01
	0.018696
	Yes

	38
	STAT4
	rs7574865
	0.005
	0.011944
	Yes

	39
	TCF7L2
	rs7903146
	0.003
	0.008063
	Yes

	40
	TCF7L2
	rs7903146
	<0.001
	0.003071
	Yes

	41
	TCF7L2
	rs12255372
	0.0001
	0.001433
	Yes

	42
	TCF7L2
	rs7903146
	0.001
	0.003071
	Yes

	43
	VDR
	rs1544410
	0.042
	0.043
	Yes










Supplementary Table S17B. Benjamini–Hochberg false discovery rate (BH-FDR) results for Sham/Levant cohort (Table 2).
BH-FDR q-values were computed within the Sham/Levant results table (m = 29 SNP entries). For p-values reported as thresholds (e.g., “<0.01”), q-values were conservatively computed using the threshold value; true q-values may be smaller.
	No.
	Gene
	SNP
	Nominal p
	BH-FDR q-value
	FDR significant (q<0.05)

	1
	ADAMTS9
	rs4607103
	0.038
	0.039357
	Yes

	2
	ADIPOQ
	rs266729
	0.000012
	8.700e-5
	Yes

	3
	ADIPOQ
	rs2241766
	<0.01
	0.015568
	Yes

	4
	ALX4
	rs729287
	7.5×10⁻⁵
	3.625e-4
	Yes

	5
	CDKAL1
	rs7754840
	1.0×10⁻⁴
	3.625e-4
	Yes

	6
	CDKAL1
	rs7756992
	2.0×10⁻³
	0.004833
	Yes

	7
	COL8A1
	rs792837
	2.9×10⁻⁹
	4.205e-8
	Yes

	8
	ESR1
	rs2234693
	0.013
	0.017952
	Yes

	9
	ESR1
	rs9340799
	0.035
	0.038667
	Yes

	10
	FTO
	rs9939609
	<0.0001
	3.625e-4
	Yes

	11
	FTO
	rs8050136
	0.013
	0.017952
	Yes

	12
	FTO
	rs17817449
	0.015
	0.019773
	Yes

	13
	HNF1B
	rs4430796
	0.003
	0.0058
	Yes

	14
	IGF2BP2
	rs4402960
	6.5×10⁻⁶
	6.283e-5
	Yes

	15
	IGF2BP2
	rs1470579
	5.3×10⁻⁴
	0.001708
	Yes

	16
	IL10
	rs1800872
	0.0023
	0.005131
	Yes

	17
	KCNJ11
	rs5219
	0.035
	0.038667
	Yes

	18
	KCNQ1
	rs2237892
	1.8×10⁻¹⁸
	5.220e-17
	Yes

	19
	KCNQ1
	rs2237895
	0.002
	0.004833
	Yes

	20
	NAT2
	rs1041983
	0.018
	0.022696
	Yes

	21
	NAT2
	rs1799931
	0.043
	0.043
	Yes

	22
	SH2B1
	rs565131715
	<0.001
	0.0029
	Yes

	23
	SH2B1
	rs146946750
	0.006
	0.010235
	Yes

	24
	SH2B1
	rs143212778
	0.036
	0.038667
	Yes

	25
	SLC2A9
	rs16890979
	0.0102
	0.015568
	Yes

	26
	SLC30A8
	rs13266634
	0.003
	0.0058
	Yes

	27
	TNF
	rs1800629
	<0.0001
	3.625e-4
	Yes

	28
	WFS1
	rs10010131
	0.025
	0.030208
	Yes

	29
	XDH
	rs206833
	0.0054
	0.009788
	Yes






Table S18. Subgroup analysis by genotyping method for Sham/Levant SNP entries (random-effects).
k=27 after excluding unstable extreme estimates consistent with Table S16.
	Genotyping method
	k
	Pooled OR
	95% CI
	I² (%)
	τ²

	ARMS-PCR
	1
	1.92
	1.03–3.58
	0.0
	0.0000

	NGS
	2
	2.17
	1.35–3.48
	0.0
	0.0000

	PCR-RFLP
	7
	1.90
	1.38–2.63
	74.5
	0.1257

	Sanger Sequencing
	4
	4.87
	3.01–7.88
	0.0
	0.0000

	TaqMan RT-PCR
	13
	1.33
	1.14–1.55
	94.2
	0.0722



Table S19. Univariable mixed-effects meta-regression (Sham/Levant): sample size as a moderator.
Outcome is log(OR); moderator is log(total sample size). Between-entry variance (τ²) estimated using a method-of-moments approach; results are exploratory due to limited k.
	Moderator
	Coefficient (log OR)
	SE
	z
	p-value

	Intercept
	2.857
	0.529
	5.399
	6.71e-08

	log(Total N)
	-0.346
	0.075
	-4.589
	4.46e-06



Pooled estimates are random-effects (DerSimonian–Laird) calculated across SNP-level entries within each genetic model/contrast category. These summaries are provided to illustrate the distribution of effects by model and do not replace locus-specific interpretations.





 Table S20A. Egyptian cohort (m = 43 SNP entries)
Pooled estimates are random-effects (DerSimonian–Laird) calculated across SNP-level entries within each genetic model/contrast category. These summaries are provided to illustrate the distribution of effects by model and do not replace locus-specific interpretations
	Model
	k_entries
	Pooled OR (RE)
	95% CI
	I2 (%)
	tau2

	Genotype-based
	7
	3.19
	1.26–8.08
	88.7
	1.325

	Allelic/Additive
	34
	2.44
	2.09–2.86
	49.0
	0.088

	Recessive
	1
	6.46
	1.82–22.99
	0.0
	0.000

	Other/Unclear
	1
	2.39
	1.07–5.34
	100.0
	0.000



Table S20B. Sham/Levant cohort (m = 29 SNP entries)
	Model
	k_entries
	Pooled OR (RE)
	95% CI
	I2 (%)
	tau2

	Allelic/Additive
	29
	1.60
	1.39–1.83
	90.7
	0.093



Note: In the Sham/Levant dataset, all included entries were reported under an allelic contrast, sadditional strata were not available.


