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Supplementary Figure S1. Flow diagram of candidate genetic instrument selection for Mendelian
Randomization analysis using summary GWAS datasets
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LD: linkage disequilibrium; r?: R-squared; logBF: logarithm of the Bayes Factor; MR: Mendelian Randomization; GWAS:
genome-wide association studies; A1C: hemoglobin Alc; Hb: hemoglobin; LDL: low density lipoprotein; CAD: coronary artery
disease. Of the 60 A1C GWAS-associated variants, we excluded 3 variants that were not polymorphic in European ancestry,
excluded 3 variants that were in LD with other variants with stronger associations with A1C, and excluded 4 variants that were
not associated with A1C in European ancestry. The remaining 50 variants were used as genetic instruments in the MR
analysis.
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Supplementary Figure S2. Causal effect of increased A1C on CAD risk in CARDIOGRAMplusC4D and
UK Biobank instrumented by all A1C-associated genetic variants, glycemic-only A1C variants, and
erythrocytic-only A1C variants by A) Weighted Median Estimator (WME) method, and B) MR-Egger
regression.
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MR analyses were performed by A) Weighted Median Estimator (WME) method, and B) MR-Egger regression using all 50
A1C genetic variants, 16 glycemic A1C variants, or 20 erythrocytic A1C variants. Effect estimates are odds ratio of CAD per
%-unit increase in A1C. Intercept P-value of the intercept from MR-regression where a P-value < 0.05 would suggest potential
bias of effect estimates obtained from the inverse-variance weighted method due to pleiotropy.
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Supplementary Figure S3. Causal effect of increased A1C on CAD risk in CARDIOGRAMplusC4D
instrumented by all AlC-associated genetic variants, glycemic A1C variants, and erythrocytic A1C
variants, after excluding instruments with evidence of association with body mass index, triglycerides,
low density lipoprotein, and systolic blood pressure.

N_Variants Odds Ratio (95% CI) P

All 50 A1C variants 50 —_—— 1.70 (1.41, 2.05) 1.2e-06
Excluding heterogenous SNPs 44 —_— 1.46 (1.18,1.80) 4.6e-04
Excluding pleiotropic SNPs (P<5e-5) 38 —_— 1.35(1.08,1.69) 8.0e-03
Excluding pleiotropic SNPs (P<0.05) 27 —_— 1.36(1.05,1.77)  2.0e-02
All 16 glycemic A1C variants 16 2.13(1.50,3.01) 2.2e-05
Excluding heterogenous SNPs 15 1.78 (1.25, 2.54) 1.0e-03
Excluding pleiotropic SNPs (P<5e-5) 13 1.59 (1.10, 2.30) 1.4e-02
Excluding pleiotropic SNPs (P<0.05) 7 1.28(0.78,2.12)  3.3e-01
All 20 erythrocytic A1C variants 20 —— 1.45 (1.11, 1.89) 1.4e-02
Excluding heterogenous SNPs 19 —— 1.61(1.23,2.10) 5.5¢-04
Excluding pleiotropic SNPs (P<5e-5) 15 —_— 1.56 (1.17,2.08) 2.6e-03
Excluding pleiotropic SNPs (P<0.05) 12 1.45(1.07,1.96)  1.5e-02
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Effect estimates are odds ratio of CAD per %-unit increase in A1C. MR analyses were performed by the inverse-variance
weighted method using all 50 A1C genetic variants, 16 glycemic A1C variants, or 20 erythrocytic A1C variants, and then
excluding those had evidence of association with body mass index, triglycerides, low density lipoprotein, and systolic blood
pressure. We used an omnibus test on P-values called cross-phenotype meta-analysis (CPMA) which compares the observed
distribution of P-values across phenotypes to that predicted by the null hypothesis of no pleiotropic association where P-values
are uniformly distributed (1). P-values for trait associations were drawn from summarized data of large scale GWAS for body
mass index (BMI), low-density lipoprotein (LDL), triglycerides (TG) and systolic blood pressure (SBP) (2-4). Six instruments
were identified to have effects on LDL, SBP, TG, and BMI (rs174577 [FADS2], rs592423 [CITED2], rs7616006 [SYNZ2],
rs17747324 [TCF7L2], rs198846 and rs1800562 [HIST1H4A/HFE], P <5 x 10°°) and were excluded. Additionally, we removed
variants (rs1467311 [KLF4], rs1558902 [FTO], rs10774625 [ATXNZ2], rs579459 [ABO], rs17509001 [ATAD2B], rs4745982
[HK1] that contributed the most to the heterogeneity of the causal estimate through a stepwise downward model selection in
which genetic variants were iteratively removed until the P for heterogeneity was > 0.05 (gtx R package by Johnson T:
https://cran.r-project.org/web/packages/gtx/vignettes/ashg2012.pdf).
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Supplementary Tables (excel spreadsheets)

Table S1. Characteristics of the 50 genetic variants considered for use in Mendelian Randomization
analysis of the effect of ALC on CAD risk.

Table S2. Characteristics of the 27 genetic variants considered for use in Mendelian Randomization
analysis of the effect of Hb on A1C, LDL, and CAD risk.
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