


Supplementary figures and figure legends

[image: ]Figure S1. Forest plot of association of lipid traits with risk of coronary heart disease. HDL-C, High Density Lipoprotein Cholesterol; LDL-C, Low Density Lipoprotein Cholesterol; TC, Total Cholesterol; TG, Triglycerides; Apo-A1, Apolipoprotein A1; Apo-B, Apolipoprotein B; SNP, single-nucleotide polymorphism; IVW, Inverse variance weighted; OR, odds ratio; CI, confidence interval.
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Figure S2. Scatter plot to visualize causal effect of circulating lipids on coronary heart disease. The slope of the straight line indicates the magnitude of the causal association. (A: HDL-C; B: LDL-C; C: total cholesterol; D: Triglycerides, E: Aop-A1, F: Apo-B). 
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Figure S3. Scatter plot to visualize causal effect of circulating lipids on PBC in Cordell dataset. The slope of the straight line indicates the magnitude of the causal association. (A: HDL-C; B: LDL-C; C: total cholesterol; D: Triglycerides, E: Aop-A1, F: Apo-B). 
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Figure S4. Scatter plot to visualize causal effect of circulating lipids on PBC in Finngen dataset. The slope of the straight line indicates the magnitude of the causal association. (A: HDL-C; B: LDL-C; C: total cholesterol; D: Triglycerides, E: Aop-A1, F: Apo-B). 
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Figure S5. Funnel plots to visualize overall heterogeneity of Mendelian randomization (MR) estimates for the effect of lipid traits on coronary heart disease risk. (A: HDL-C; B: LDL-C; C: total cholesterol; D: Triglycerides, E: Aop-A1, F: Apo-B).
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Figure S6. Funnel plots to visualize overall heterogeneity of Mendelian randomization (MR) estimates for the effect of lipid traits on PBC risk in Cordell dataset. (A: HDL-C; B: LDL-C; C: total cholesterol; D: Triglycerides, E: Aop-A1, F: Apo-B).
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Figure S7. Funnel plots to visualize overall heterogeneity of Mendelian randomization (MR) estimates for the effect of lipid traits on PBC risk in FinnGen dataset. (A: HDL-C; B: LDL-C; C: total cholesterol; D: Triglycerides, E: Aop-A1, F: Apo-B).






[image: Figure S8]
Figure S8. MR leave-one-out sensitivity analysis to assess the robustness of the causal relationship between HDL-C and PBC in Cordell dataset. The x-axis shows the MR effect size of HDL-C level on PBC. The y-axis shows the results of the analysis for each SNP. HDL-C, High Density Lipoprotein Cholesterol. 
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Figure S9. Scatter plots and funnel plots to visualize causal effect of lipid metabolites on coronary heart disease. The slope of the straight line indicates the magnitude of the causal association. (A: Hexadecanedioate; B: Tetradecanedioate; C: 1-arachidonoylglycerophosphoinositol). 


[image: ]Figure S10. Forest plot of association of genetically proxied drug targets with risk of coronary heart disease. SNP, single-nucleotide polymorphism; IVW, Inverse variance weighted; OR, odds ratio; CI, confidence interval.
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Figure S11. Scatter plot to visualize causal effect of lipid-lowering targets on coronary heart disease. (A) LDL-C lowering targets. upper (left to right): HMGCR, PCSK9, NPC1L1, ABCG5/ABCG8; lower (left to right): APOB, ANGPTL3, LDLR. (B). TG-lowering targets: LPL, ANGPTL3, and APOC3 (left to right). (C) HDL-C increasing target: CETP. CETP, cholesteryl ester transfer protein; HMGCR, HMG-CoA reductase; NPC1L1, Niemann-Pick C1-like protein 1; PCSK9, proprotein convertase subtilisin/kexin type 9; APOB, Apolipoprotein B-100; ABCG5, ATP Binding Cassette Subfamily G Member 5; ABCG8, ATP Binding Cassette Subfamily G Member 8; LDLR, LDL Receptor; ANGPTL3, angiopoietin-like 3; APOC3, Apolipoprotein C-III; LPL, lipoprotein lipase.
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Figure S12. Forest plot of association of lipid-lowering targets on coronary heart disease. The slope of the straight line indicates the magnitude of the causal association. (A) LDL-C lowering targets. upper (left to right): HMGCR, PCSK9, NPC1L1, ABCG5/ABCG8; lower (left to right): APOB, ANGPTL3, LDLR. (B). TG-lowering targets: LPL, ANGPTL3, and APOC3 (left to right). (C) HDL-C increasing target: CETP. CETP, cholesteryl ester transfer protein; HMGCR, HMG-CoA reductase; NPC1L1, Niemann-Pick C1-like protein 1; PCSK9, proprotein convertase subtilisin/kexin type 9; APOB, Apolipoprotein B-100; ABCG5, ATP Binding Cassette Subfamily G Member 5; ABCG8, ATP Binding Cassette Subfamily G Member 8; LDLR, LDL Receptor; ANGPTL3, angiopoietin-like 3; APOC3, Apolipoprotein C-III; LPL, lipoprotein lipase.
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Figure S13. Scatter plot to visualize causal effect of lipid-lowering targets on PBC in Cordell dataset. The slope of the straight line indicates the magnitude of the causal association. (A) LDL-C lowering targets. upper (left to right): HMGCR, PCSK9, ABCG5/ABCG8, APOB; lower (left to right): ANGPTL3, LDLR. (B). TG-lowering targets: LPL, ANGPTL3, and APOC3 (left to right). (C) HDL-C increasing target: CETP. CETP, cholesteryl ester transfer protein; HMGCR, HMG-CoA reductase; NPC1L1, Niemann-Pick C1-like protein 1; PCSK9, proprotein convertase subtilisin/kexin type 9; APOB, Apolipoprotein B-100; ABCG5, ATP Binding Cassette Subfamily G Member 5; ABCG8, ATP Binding Cassette Subfamily G Member 8; LDLR, LDL Receptor; ANGPTL3, angiopoietin-like 3; APOC3, Apolipoprotein C-III; LPL, lipoprotein lipase.
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Figure S14. Scatter plot to visualize causal effect of lipid-lowering targets on PBC in FinnGen dataset. The slope of the straight line indicates the magnitude of the causal association. (A) LDL-C lowering targets. upper (left to right): HMGCR, PCSK9, NPC1L1, ABCG5/ABCG8; lower (left to right): APOB, ANGPTL3, LDLR. (B). TG-lowering targets: LPL, ANGPTL3, and APOC3 (left to right). (C) HDL-C increasing target: CETP. CETP, cholesteryl ester transfer protein; HMGCR, HMG-CoA reductase; NPC1L1, Niemann-Pick C1-like protein 1; PCSK9, proprotein convertase subtilisin/kexin type 9; APOB, Apolipoprotein B-100; ABCG5, ATP Binding Cassette Subfamily G Member 5; ABCG8, ATP Binding Cassette Subfamily G Member 8; LDLR, LDL Receptor; ANGPTL3, angiopoietin-like 3; APOC3, Apolipoprotein C-III; LPL, lipoprotein lipase.





[image: ]Figure S15. Forest plot of association of lipid-lowering targets on PBC in Cordell dataset. The slope of the straight line indicates the magnitude of the causal association. (A) LDL-C lowering targets. upper (left to right): HMGCR, PCSK9, ABCG5/ABCG8, APOB; lower (left to right): ANGPTL3, LDLR. (B). TG-lowering targets: LPL, ANGPTL3, and APOC3 (left to right). (C) HDL-C increasing target: CETP. CETP, cholesteryl ester transfer protein; HMGCR, HMG-CoA reductase; NPC1L1, Niemann-Pick C1-like protein 1; PCSK9, proprotein convertase subtilisin/kexin type 9; APOB, Apolipoprotein B-100; ABCG5, ATP Binding Cassette Subfamily G Member 5; ABCG8, ATP Binding Cassette Subfamily G Member 8; LDLR, LDL Receptor; ANGPTL3, angiopoietin-like 3; APOC3, Apolipoprotein C-III; LPL, lipoprotein lipase.
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Figure S16. Forest plot of association of lipid-lowering targets on PBC in FinnGen dataset. The slope of the straight line indicates the magnitude of the causal association. (A) LDL-C lowering targets. upper (left to right): HMGCR, PCSK9, NPC1L1, ABCG5/ABCG8; lower (left to right): APOB, ANGPTL3, LDLR. (B). TG-lowering targets: LPL, ANGPTL3, and APOC3 (left to right). (C) HDL-C increasing target: CETP. CETP, cholesteryl ester transfer protein; HMGCR, HMG-CoA reductase; NPC1L1, Niemann-Pick C1-like protein 1; PCSK9, proprotein convertase subtilisin/kexin type 9; APOB, Apolipoprotein B-100; ABCG5, ATP Binding Cassette Subfamily G Member 5; ABCG8, ATP Binding Cassette Subfamily G Member 8; LDLR, LDL Receptor; ANGPTL3, angiopoietin-like 3; APOC3, Apolipoprotein C-III; LPL, lipoprotein lipase.
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