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Figure S1. MR forest plot of bone and joint biomarkers on overall breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on overall breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. CI; confidence interval. Int. P-value; intercept P-value of MR-Egger. T; Testosterone. BMI; body mass index. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.



















Figure S2. MR forest plot of cancer biomarkers on overall breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on overall breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. ALP; alkaline phosphatase. T; testosterone. BMI; body mass index. * indicates nominal significance. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.



















Figure S3. MR forest plot of cardiovascular biomarkers on overall breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on overall breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. BMI; body mass index. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.




Figure S4. MR forest plot of diabetes biomarkers on overall breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on overall breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.






























Figure S5. MR forest plot of liver biomarkers on overall breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on overall breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.
















Figure S6. MR forest plot of renal biomarkers on overall breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on overall breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.
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Figure S7. MVMR forest plot of lipid biomarkers on overall breast cancer liability.
[image: ]
The forest plot displays the odds ratio of the effect of a unit increase in genetically predicted biomarker concentration on overall breast cancer liability as a square, with error bars representing the 95% CI. Biomarkers are shown in descending order of significance. An asterisk (*) indicates nominal significance.


































Figure S8. MVMR forest plot of biomarkers, alcohol, and BMI on overall breast cancer liability.
[image: ]
The forest plot displays the odds ratio of the effect of a unit increase in genetically predicted biomarker concentration on overall breast cancer liability as a square, with error bars representing the 95% CI. Biomarkers are shown in descending order of significance. An asterisk (*) indicates nominal significance.














Figure S9. MVMR forest plot of sex hormone biomarkers on overall breast cancer liability.
[image: Chart, box and whisker chart

Description automatically generated]
The forest plot displays the odds ratio of the effect of a unit increase in genetically predicted biomarker concentration on overall breast cancer liability as a square, with error bars representing the 95% CI. Biomarkers are shown in descending order of significance. An asterisk (*) indicates nominal significance.




































Figure S10. MVMR forest plot of BMI and SHBG on overall breast cancer liability.
[image: Chart, box and whisker chart

Description automatically generated]
The forest plot displays the odds ratio of the effect of a unit increase in genetically predicted biomarker concentration on overall breast cancer liability as a square, with error bars representing the 95% CI. Biomarkers are shown in descending order of significance. An asterisk (*) indicates nominal significance.





































Figure S11. MR forest plot of cardiovascular biomarkers on ER-positive breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on ER-positive breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. BMI; body mass index. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.


Figure S12. MR forest plot of bone and joint biomarkers on ER-positive breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on ER-positive breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. BMI; body mass index. T; testosterone. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.






















Figure S13. MR forest plot of cancer biomarkers on ER-positive breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on ER-positive breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. ALP; alkaline phosphatase. BMI; body mass index. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.



















Figure S14. MR forest plot of diabetes biomarkers on ER-positive breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on ER-positive breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. BMI; body mass index. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.





























Figure S15. MR forest plot of liver biomarkers on ER-positive breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on ER-positive breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. BMI; body mass index. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.
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Figure S16. MR forest plot of renal biomarkers on ER-positive breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on ER-positive breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. BMI; body mass index. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.
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Figure S17. MR forest plot of bone and joint biomarkers on ER-negative breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on ER-negative breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. BMI; body mass index. T; testosterone. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.
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Figure S18. MR forest plot of cancer biomarkers on ER-negative breast cancer liability.
[image: ]
[bookmark: _Toc108086811]The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on ER-negative breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. BMI; body mass index. T; testosterone. ALP; alkaline phosphatase. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.


















Figure S19. MR forest plot of cardiovascular biomarkers on ER-negative breast cancer liability.
 [image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on ER-negative breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. BMI; body mass index. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.
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Figure S20. MR forest plot of diabetes biomarkers on ER-negative breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on ER-negative breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.
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Figure S21. MR forest plot of liver biomarkers on ER-negative breast cancer liability.
[image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on ER-negative breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.


[bookmark: _Toc108086814]Figure S22. MR forest plot of renal biomarkers on ER-negative breast cancer liability. [image: ]
The forest plot in the centre displays the odds ratio of the effect of a SD increase in genetically predicted biomarker concentration on ER-negative breast cancer liability as a square, with error bars representing the 95% CI. In addition to the main analysis based on IVW MR, we include sensitivity analyses based on the weighted median, MR-Egger, MR-PRESSO, and MVMR accounting for known pleiotropic pathways. N. SNPs; number of SNPs. Int. P-value; intercept P-value. An asterisk (*) indicates nominal significance. Two asterisks (**) indicate FDR corrected significance.
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[bookmark: _Toc108086816]Figure S23. MVMR forest plot of lipid biomarkers on ER-positive breast cancer liability.
 [image: ]
The forest plot displays the odds ratio of the effect of a unit increase in genetically predicted biomarker concentration on ER-positive breast cancer liability as a square, with error bars representing the 95% CI. Biomarkers are shown in descending order of significance. An asterisk (*) indicates nominal significance.


































Figure S24. MVMR forest plot of lipid biomarkers on ER-negative breast cancer liability.
 [image: ]
The forest plot displays the odds ratio of the effect of a unit increase in genetically predicted biomarker concentration on ER-negative breast cancer liability as a square, with error bars representing the 95% CI. Biomarkers are shown in descending order of significance. An asterisk (*) indicates nominal significance.


































Figure S25. MVMR forest plot of biomarkers, alcohol, and BMI on ER-positive breast cancer liability. 
[image: ]
The forest plot displays the odds ratio of the effect of a unit increase in genetically predicted biomarker concentration on ER-positive breast cancer liability as a square, with error bars representing the 95% CI. Biomarkers are shown in descending order of significance. An asterisk (*) indicates nominal significance.













Figure S26. MVMR forest plot of biomarkers, alcohol, and BMI on ER-negative breast cancer liability.
[image: ]
The forest plot displays the odds ratio of the effect of a unit increase in genetically predicted biomarker concentration on ER-negative breast cancer liability as a square, with error bars representing the 95% CI. Biomarkers are shown in descending order of significance. An asterisk (*) indicates nominal significance.














Figure S27. MVMR forest plot of T, SHBG, and ALP on ER-positive breast cancer liability.
[image: Chart, box and whisker chart

Description automatically generated]
The forest plot displays the odds ratio of the effect of a unit increase in genetically predicted biomarker concentration on ER-positive breast cancer liability as a square, with error bars representing the 95% CI. Biomarkers are shown in descending order of significance. An asterisk (*) indicates nominal significance.


































Figure S28. MVMR forest plot of lipid biomarkers on ER-negative breast cancer liability.
[image: Chart, box and whisker chart

Description automatically generated]
The forest plot displays the odds ratio of the effect of a unit increase in genetically predicted biomarker concentration on ER-negative breast cancer liability as a square, with error bars representing the 95% CI. Biomarkers are shown in descending order of significance. An asterisk (*) indicates nominal significance.


































Figure S29. MVMR forest plot of BMI and SHBG on ER-positive breast cancer liability.
[image: ]

[bookmark: _Toc108086817]The forest plot displays the odds ratio of the effect of a unit increase in genetically predicted biomarker concentration on ER-positive breast cancer liability as a square, with error bars representing the 95% CI. Biomarkers are shown in descending order of significance. An asterisk (*) indicates nominal significance.
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Figure S30. MVMR forest plot of BMI and SHBG on ER-negative breast cancer liability.
[image: ]
The forest plot displays the odds ratio of the effect of a unit increase in genetically predicted biomarker concentration on ER-negative breast cancer liability as a square, with error bars representing the 95% CI. Biomarkers are shown in descending order of significance. An asterisk (*) indicates nominal significance.
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Biomarker Name N. SNPs Odds ratio (95% CI) P-value Int. P-value
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Biomarker Name N. SNPs Odds ratio (95% CI) P-value Int. P-value
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Biomarker Name  Odds ratio (95% CI) P-value
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Risk factor Odds ratio (95% CI) P-value
MVMR model 1
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BMI 0.90 (0.83-0.98) = 0.02*

Alcohol 1.04 (0.94-1.16) T 0.41
MVMR model 7

Aspartate aminotransferase 0.93 (0.87-1.00) —a— 0.06

BMI 0.84 (0.77-0.92) <=— 2.25 x 10-4*

Alcohol 1.05 (0.93-1.17) T 0.41

| | | |
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P-value

Biomarker Name Odds ratio (95% CI)

Testosterone 1.17 (1.08-1.26)  — 9.92 x 10-5*
Alkaline phosphatase 0.94 (0.89-0.98) =] 0.01*
SHBG 0.95 (0.90-1.00) 0.05

0.8 0.9 1 11 1.2
Odds Ratio
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Biomarker Name QOdds ratio (95% CI) P-value

BMI 0.85(0.77-0.93) <= 9.02x10-4*
SHBG 0.96 (0.90-1.02) 0.19
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Biomarker Name N. SNPs Odds ratio (95% CI) P-value Int. P-value

HDL cholesterol

VW 160 = 1.08 (1.03-1.13) 1.18 x 10-3**
Weighted median 160 H—e— 1.04 (0.98-1.09) 0.2
MR-Egger 160 H—a— 1.06 (0.98-1.15) 0.16 0.58
MR-PRESSO 157 = 1.07 (1.02-1.12) 3.36 x 10-3*
MVMR BMI alcohol 259 —=— 1.08 (1.03-1.14) 3.96 x 10-3*
MVMR lipids 271 H—=— 1.04 (0.99-1.10) 0.14
Triglycerides
VW 144 = 0.93 (0.88-0.99) 0.01*
Weighted median 144 —=—d 0.92 (0.87-0.98) 0.01*
MR-Egger 144 <= 0.87 (0.79-0.95) 2.44 x 10-3* 0.06
MR-PRESSO 140 = 0.92 (0.88-0.97) 1.57 x 10-3*
MVMR BMI alcohol 251 = 0.93 (0.88-0.99) 0.02*
MVMR lipids 271 F—=— 0.95 (0.88-1.01) 0.09
Apolipoprotein A
VW 138 ——] 1.05 (1.00-1.10) 0.05
Weighted median 138 b—a— 1.05 (0.99-1.11) 0.09
MR-Egger 138 = 1.03 (0.95-1.12) 0.43 0.65
MR-PRESSO 135 —a—] 1.04 (1.00-1.09) 0.07
MVMR BMI alcohol 288 ——] 1.05 (1.00-1.11) 0.07
C-reactive protein
VW 133 f—a— 1.07 (0.99-1.14) 0.07
Weighted median 133 —=— 1.07 (1.01-1.13) 0.03*
MR-Egger 133 e 1.13 (1.02-1.26) 0.02* 0.13
MR-PRESSO 124 —=— 1.07 (1.02-1.12) 0.01*
Cholesterol
VW 112 H—=— 1.03 (0.98-1.09) 0.23
Weighted median 112 —=— 1.01 (0.95-1.08) 0.7
MR-Egger 112 —— 0.96 (0.89-1.05) 0.36 0.03*
MR-PRESSO 107 = 1.02 (0.97-1.06) 0.51
LDL cholesterol
VW 101 = 1.02 (0.96-1.07) 0.53
Weighted median 101 —=— 1.02 (0.96-1.08) 0.52
MR-Egger 101 1.01 (0.93-1.09) 0.81 0.79
MR-PRESSO 98 1.00 (0.95-1.05) 0.98
MVMR lipids 271 H—=— 1.04 (0.98-1.10) 0.16
Lipoprotein A
VW 16 1.01 (0.97-1.05) 0.57
Weighted median 16 1.01 (0.96-1.06) 0.66
MR-Egger 16 1.04 (0.98-1.11) 0.18 0.22
MR-PRESSO 16 1.01 (0.97-1.05) 0.57
MVMR lipids 271 1.01 (0.95-1.07) 0.81
Apolipoprotein B
VW 111 1.00 (0.94-1.05) 0.95
Weighted median 111 1.00 (0.95-1.07) 0.89
MR-Egger 111 1.02 (0.94-1.11) 0.59 0.43
MR-PRESSO 107 0.99 (0.94-1.04) 0.67
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Biomarker Name N. SNPs Odds ratio (95% CI) P-value Int. P—value
Alkaline phosphatase
VW 172 —=— 0.94 (0.89-0.99) 0.02*
Weighted median 172 —=— 0.92 (0.86-0.97) 2.41 x 10-3*
MR-Egger 172 <= 0.86 (0.78-0.94) 1.16 x 10-3* 0.02*
MR-PRESSO 168 =] 0.94 (0.89-0.99) 0.01*
MVMR BMI alcohol 279 —a— 0.93 (0.88-0.99) 0.01*
MVMR T SHBG 298 —=— 0.94 (0.89-0.99) 0.01*
Rheumatoid factor
Ratio method 1 = I 0.89 (0.71-1.12) 0.32
Calcium
IVW 105 1.01 (0.94-1.08) 0.85
Weighted median 105 :Ei{ 1.01 (0.91-1.12) 0.86
MR-Egger 105 I = I 0.97 (0.83-1.12) 0.65 0.53
MR-PRESSO 101 = 1.03 (0.97-1.09) 0.38
Vitamin D
IVW 24 e 1.01 (0.91-1.11) 0.87
Weighted median 24 —a 0.97 (0.90-1.05) 0.49
MR-Egger 24 I I 1.01 (0.86-1.18) 0.92 0.99
MR-PRESSO )—|:—< 1.01 (0.94-1.09) 0.81
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Biomarker Name N. SNPs Odds ratio (95% CI) P-value Int. P—value
Testosterone
IVW 88 —®> 1.19 (1.09-1.30) 1.46 x 10-4**
Weighted median 88 > 1.21 (1.10-1.34) 1.83 x 10-4*
MR-Egger 88 = 1.37 (1.16-1.63) 2.87 x 10-4* 0.05
MR-PRESSO 85 > 1.21 (1.12-1.30) 7.77 x 10-6*
MVMR BMI alcohol 214 > 1.21 (1.11-1.32) 1.38 x 10-5*
MVMR ALP SHBG 298 > 1.24 (1.14-1.35) 3.55 x10-7*
IGF-1
VW 204 —=— 1.07 (1.01-1.14) 0.02*
Weighted median 204 f—a—— 1.07 (1.00-1.15) 0.06
MR-Egger 204 P 1.08 (0.95-1.22) 0.22 0.92
MR-PRESSO 200 —=— 1.09 (1.04-1.15) 5.43 x 10-4*
MVMR BMI alcohol 288 —a— 1.07 (1.01-1.14) 0.02*
SHBG
IVW 139 —a— 0.95 (0.88-1.03) 0.22
Weighted median 139 —=— 0.92 (0.86-0.99) 0.02*
MR-Egger 139 e 0.92 (0.80-1.05) 0.21 0.5
MR-PRESSO 133 —=— 0.93 (0.88-0.97) 0.11*
MVMR T ALP 298 —=— 0.90 (0.85-0.96) 5.53 x 10-4*
MVMR BMI 243 —=— 0.93 (0.87-1.00) 3.78x10-02*
Oestradiol
Ratio method 1 = 0.96 (0.68-1.37) 0.84
| | | |
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Biomarker Name N. SNPs Odds ratio (95% CI) P-value Int. P—value
Glucose
VW 58 P 1.01 (0.91-1.12) 0.79
Weighted median 58 e 1.02 (0.92-1.12) 0.73
MR-Egger 58 I = 1.07 (0.88-1.29) 0.51 0.54
MR-PRESSO 53 —— 1.02 (0.94-1.10) 0.64
Glycated haemoglobin
IVW 200 :.:1 1.01 (0.95-1.07) 0.85
Weighted median 200 0.99 (0.93-1.05) 0.75
MR-Egger 200 e 1.05 (0.94-1.17) 0.37 0.35
MR-PRESSO 193 —=— 1.00 (0.95-1.05) 0.89

[
0.8

0.9 1 1.1 1.2
Odds Ratio










image15.emf
Biomarker Name N. SNPs Odds ratio (95% CI) P-value Int. P—value

Aspartate aminotransferase

IVW 124 0.93 (0.86-1.00) 0.04*
Weighted median 124 1.00 (0.92-1.09) 0.99
MR-Egger 124 [ | 1.00 (0.87-1.15) 0.96 0.19
MR-PRESSO 121 —=— 0.96 (0.90-1.02) 0.19
Gamma glutamyltransferase
IVW 186 F—=—o 1.06 (1.00-1.12) 0.05
Weighted median 186 1.01 (0.95-1.07) 0.83
MR-Egger 186 :Ei{ 1.00 (0.91-1.11) 0.93 0.22
MR-PRESSO 177 = 1.05 (1.01-1.10) 0.02*
Albumin
IVW 99 e 0.96 (0.86-1.07) 0.48
Weighted median 99 A 1.00 (0.91-1.10) 0.94
MR-Egger 99 = i 0.92 (0.73-1.16) 0.5 0.69
MR-PRESSO 91 e 0.95 (0.88-1.03) 0.25
Total bilirubin
IVW 63 = 1.02 (0.97-1.07) 0.5
Weighted median 63 ;:E( 1.00 (0.96-1.05) 0.89
MR-Egger 63 1.01 (0.95-1.07) 0.81 0.56
MR-PRESSO 61 H—=— 1.03 (0.98-1.07) 0.24
Direct bilirubin
IVW 26 e 1.02 (0.95-1.09) 0.63
Weighted median 26 H—=— 1.05 (0.99-1.11) 0.12
MR-Egger 26 H—— 1.06 (0.97-1.16) 0.18 0.15
MR-PRESSO 24 H—=— 1.03 (0.98-1.08) 0.24
Alanine aminotransferase
IVW 105 0.99 (0.88-1.10) 0.83
Weighted median 105 }>——H’-—< 1.01 (0.92-1.11) 0.88
MR-Egger 105 - : 0.92 (0.72-1.17) 0.48 0.49
MR-PRESSO 98 )—’-—1 1.01 (0.93-1.10) 0.82
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Biomarker Name N. SNPs Odds ratio (95% CI) P-value Int. P-value
Urea
IVW 84 <= 0.04*
Weighted median 84 i 0.44
MR-Egger 84 - 0.6 0.84
MR-PRESSO 78 e 0.77
Potassium
Ratio method 1 0.53 (0.24-1.15) 0.11
Urate
VW 126 —=— 0.21
Weighted median 126 F—=— 0.66
MR-Egger 126 0.88 0.42
MR-PRESSO 121 T 0.88
Total protein
VW 124 —a— 0.27
Weighted median 124 e 0.88
MR-Egger 124 I = 0.72 0.89
MR-PRESSO 119 —=— 0.14
Cystatin C
IVW 166 —a— 0.3
Weighted median 166 —=— 0.09
MR-Egger 166 e 0.44 0.84
MR-PRESSO 161 —=— 0.96
Phosphate
IVW 81 T 0.37
Weighted median 81 F—— 0.19
MR-Egger 81 I . 0.76 0.84
MR-PRESSO 72 e 0.33
Creatinine
IVW 205 = 0.52
Weighted median 205 I—r—| 0.79
MR-Egger 205 I = 0.75 0.56
MR-PRESSO 200 I—L—| 0.92
Creatinine (enzymatic)
IVW 7 - 0.53
Weighted median 7 - 0.72
MR-Egger 7 0.36 0.42
MR-PRESSO 7 - 0.53
Microalbumin
Ratio method 1 = 1.06 (0.70-1.58) 0.8
Sodium
VW 13 = 0.91
Weighted median 13 - 0.57
MR-Egger 13 0.39 0.37
MR-PRESSO 10 <= 0.27
|
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Biomarker Name N. SNPs Odds ratio (95% CI) P-value Int. P—value

Alkaline phosphatase

IVW 172 i 0.96 (0.90-1.02) 0.19
Weighted median 172 1.00 (0.92-1.09) 1
MR-Egger 172 <—=— 0.88 (0.79-0.99) 0.04* 0.11
MR-PRESSO 171 —=— 0.95 (0.90-1.01) 0.13
MVMR BMI alcohol 279 —=— 0.95 (0.88-1.02) 0.13
MVMR T SHBG 298 —e— 0.96 (0.89-1.03) 0.22
Vitamin D
IVW 24 e 1.05 (0.93-1.18) 0.44
Weighted median 24 I = I 1.06 (0.93-1.20) 0.38
MR-Egger 24 = I 0.93 (0.78-1.11) 0.42 0.09
MR-PRESSO 23 T 1.03 (0.94-1.14) 0.5
Rheumatoid factor
Ratio method 1 = 0.95 (0.67-1.35) 0.78
Calcium
IVW 105 )—IT( 0.99 (0.91-1.08) 0.85
Weighted median 105 I I 1.01 (0.87-1.17) 0.93
MR-Egger 105 I = I 0.96 (0.80-1.16) 0.68 0.71
MR-PRESSO 105 —e— 0.99 (0.91-1.08) 0.85
| | | |
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Biomarker Name N. SNPs Odds ratio (95% CI) P-value Int. P—value
SHBG
VW 139 b—a— 1.07 (0.99-1.16) 0.08
Weighted median 139 e 1.10 (1.00-1.21) 0.04*
MR-Egger 139 I = I 1.04 (0.90-1.19) 0.61 0.57
MR-PRESSO 135 —a— 1.06 (0.99-1.14) 0.1
MVMR T ALP 298 —e— 1.07 (0.99-1.16) 0.09
MVMR BMI 243 e 1.04 (0.96-1.13) 3.30x10-1
IGF-1
VW 204 = 1.04 (0.97-1.11) 0.28
Weighted median 204 e 1.05 (0.95-1.17) 0.36
MR-Egger 204 B 1.18 (1.03-1.35) 0.02* 0.04
MR-PRESSO 203 —a— 1.04 (0.98-1.11) 0.21
MVMR BMI alcohol 288 e 1.04 (0.96-1.12) 0.37
Testosterone
VW 88 e 0.96 (0.86-1.06) 0.42
Weighted median 88 I = I 0.94 (0.81-1.09) 0.43
MR-Egger 88 = 1.06 (0.86-1.30) 0.6 0.28
MR-PRESSO 86 —a— 0.96 (0.87-1.05) 0.39
MVMR BMI alcohol 214 :I: 1.00 (0.89-1.12) 0.95
MVMR ALP SHBG 298 1.00 (0.89-1.12) 0.95
Oestradiol
Ratio method 1 = 0.87 (0.51-1.49) 0.61
| | | |
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Biomarker Name

N. SNPs

Odds ratio (95% CI)

P-value

Int. P-value

HDL cholesterol
IVW
Weighted median
MR-Egger
MR-PRESSO
MVMR BMI alcohol
MVMR lipids

Triglycerides
IVW
Weighted median
MR-Egger
MR-PRESSO
MVMR BMI alcohol
MVMR lipids

Apolipoprotein A
IVW

Weighted median
MR-Egger
MR-PRESSO
MVMR BMI alcohol

C-reactive protein
VW
Weighted median
MR-Egger
MR-PRESSO

Lipoprotein A
IVW
Weighted median
MR-Egger
MR-PRESSO
MVMR lipids

Apolipoprotein B
IVW
Weighted median
MR-Egger
MR-PRESSO

Cholesterol
IVW
Weighted median
MR-Egger
MR-PRESSO

LDL direct
IVW
Weighted median
MR-Egger
MR-PRESSO
MVMR lipids

160
160
160
160
259
271

144
144
144
143
251
271

138
138
138
138
253

133
133
133
130

111
111
111
111

112
112
112
111

101
101
101
101
271
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Odds Ratio

0.01*
4.76 x 10-03*
0.02*
0.01*
0.01*
0.12

0.02*
0.04*
0.12
0.01*
0.03*
0.24

0.06
0.26
0.16
0.06
0.03*

0.38
0.25
0.24
0.23

0.4
0.35
0.06

0.4
0.54

0.43
0.91

0.43

0.7
0.83
0.98
0.96

0.93
0.48

0.93
0.84

0.39

0.84

0.73

0.42

0.1

0.36

0.78
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Biomarker Name N. SNPs Odds ratio (95% Cl) P—-value Int. P—value

Glucose
VW 58 I - ! 1.06 (0.93-1.19) 0.39
Weighted median 58 > 1.12 (0.97-1.31) 0.13
MR-Egger 58 I = 1.03 (0.82-1.30) 0.81 0.8
MR-PRESSO 56 e T 1.11 (1.00-1.25) 0.06
Glycated haemoglobin
VW 200 e 1.02 (0.95-1.09) 0.64
Weighted median 200 f— 1.09 (0.99-1.20) 0.07
MR-Egger 200 > 1.12 (0.98-1.28) 0.1 0.1
MR-PRESSO 199 = 1.02 (0.96-1.10) 0.47
| | | |
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Biomarker Name N. SNPs Odds ratio (95% CI) P-value Int. P-value

Aspartate aminotransferase

VW 124 e 0.94 (0.86-1.02) 0.13
Weighted median 124 ] 0.91 (0.81-1.03) 0.13
MR-Egger 124 [ = { 0.97 (0.83-1.14) 0.73 0.62
MR-PRESSO 123 —e=— 0.93 (0.86-1.01) 0.08
Alanine aminotransferase
VW 105 e 0.96 (0.85-1.08) 0.49
Weighted median 105 <s— 0.83 (0.73-0.95) 0.01*
MR-Egger 105 - 1.01 (0.78-1.30) 0.94 0.66
MR-PRESSO 103 e 0.96 (0.87-1.06) 0.47
Gamma glutamyltransferase
VW 186 = 1.02 (0.96-1.09) 0.51
Weighted median 186 e 0.99 (0.90-1.09) 0.8
MR-Egger 186 S e 1.01 (0.90-1.14) 0.81 0.89
MR-PRESSO 185 = 1.02 (0.96-1.08) 0.61
Albumin
VW 99 e 1.03 (0.92-1.16) 0.59
Weighted median 929 I = I 0.99 (0.87-1.14) 0.92
MR-Egger 99 - 0.94 (0.73-1.21) 0.63 04
MR-PRESSO 97 e 1.03 (0.93-1.15) 0.57
Direct bilirubin
VW 26 e 0.99 (0.91-1.07) 0.74
Weighted median 26 e 0.98 (0.90-1.06) 0.63
MR-Egger 26 e 0.97 (0.87-1.08) 0.62 0.7
MR-PRESSO 26 e 0.99 (0.91-1.07) 0.74
Total bilirubin
VW 63 1.01 (0.94-1.07) 0.87
Weighted median 63 1.01 (0.94-1.09) 0.76
MR-Egger 63 1.01 (0.93-1.09) 0.89 0.99
MR-PRESSO 63 1.01 (0.94-1.07) 0.87
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Biomarker Name N. SNPs Odds ratio (95% CI) P—value Int. P-value
Total protein
VW 124 <—s— 0.91 (0.80-1.03) 0.12
Weighted median 124 <= 0.89 (0.79-1.01) 0.08
MR-Egger 124 I =—> 1.15 (0.86-1.53) 0.34 0.07
MR-PRESSO 122 e 0.93 (0.85-1.02) 0.11
Urea
IvW 84 <—a—— 0.90 (0.79-1.04) 0.16
Weighted median 84 I - I 0.95 (0.81-1.11) 0.53
MR-Egger 84 2 1.00 (0.67-1.49) 0.99 0.61
MR-PRESSO 82 e 0.91 (0.81-1.03) 0.15
Cystatin C
VW 166 - { 0.95 (0.87-1.03) 0.23
Weighted median 166 e 0.91 (0.82-1.02) 0.09
MR-Egger 166 I = I 0.92 (0.80-1.07) 0.28 0.64
MR-PRESSO 164 = 0.95 (0.88-1.03) 0.23
Sodium
VW 13 <= I 0.85 (0.60-1.19) 0.34
Weighted median 13 - 0.91 (0.59-1.41) 0.68
MR-Egger 13 1.68 (0.34-8.22) 0.52 0.39
MR-PRESSO 13 <= I 0.85 (0.60-1.19) 0.34
Phosphate
VW 81 I . 1.05 (0.90-1.22) 0.53
Weighted median 81 . I 1.00 (0.87-1.14) 0.98
MR-Egger 81 - 0.95 (0.72-1.27) 0.75 0.43
MR-PRESSO 79 = 1.02 (0.93-1.13) 0.68
Urate
VW 126 —a— 0.98 (0.90-1.06) 0.57
Weighted median 126 e 1.05 (0.96-1.16) 0.26
MR-Egger 126 e 0.97 (0.85-1.10) 0.65 0.89
MR-PRESSO 123 —=— 0.99 (0.92-1.06) 0.71
Creatinine (enzymatic)
VW 7 1.22 (0.55-2.74) 0.62
Weighted median 7 - 1.01 (0.53-1.90) 0.98
MR-Egger 7 0.19 (0.00-27.17) 0.52 0.46
MR-PRESSO 5 >a 1.20 (0.58-2.46) 0.65
Microalbumin
Ratio method 1 <= 0.86 (0.48-1.60) 0.63
Creatinine
VW 205 —— 1.01 (0.95-1.09) 0.69
Weighted median 205 ——a— 1.05 (0.96-1.16) 0.26
MR-Egger 205 I = 1.00 (0.83-1.21) 0.99 0.89
MR-PRESSO 204 = 1.02 (0.96-1.10) 0.51
Potassium
Ratio method 1 <= 1.27 (0.39-4.18) 0.63
| | | |
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Biomarker Name  Odds ratio (95% CI) P-value

Triglycerides 0.95 (0.88-1.01) F—=—ij 0.09

HDL cholesterol 1.04 (0.99-1.10) H—=— 0.14

LDL direct 1.04 (0.98-1.10) H—=— 0.16

Lipoprotein A 1.01 (0.95-1.07) —=— 0.81
| | | |
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Biomarker Name Odds ratio (95% ClI) P-value

HDL cholesterol 1.05 (0.99-1.13) H—a—| 0.12

Triglycerides 0.95 (0.88-1.03) —a— 0.24

Lipoprotein A 1.02 (0.95-1.10) F—=— 0.54

LDL direct 1.01 (0.94-1.08) —=— 0.84
| | | |
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Risk factor Odds ratio (95% CI) P-value
MVMR 1

Alkaline phosphatase 0.93 (0.88-0.99) —=— 0.01*

BMI 0.89 (0.81-0.98) e 0.02*

Alcohol 1.01 (0.89-1.13) P 0.91
MVMR 2

Apolipoprotein A 1.05 (1.00-1.11) ——] 0.07

BMI 0.91 (0.83-1.01) e 0.07

Alcohol 1.02 (0.91-1.15) e 0.72
MVMR 3

HDL cholesterol 1.08 (1.03-1.14) —e— 3.96 x 10-3*

BMI 0.93 (0.85-1.04) e 0.22

Alcohol 1.01 (0.89-1.14) I - 0.9
MVMR 4

IGF-1 1.07 (1.01-1.14) = 0.02*

BMI 0.88 (0.80-0.98) <—=— 0.02*

Alcohol 1.05 (0.93-1.19) [ = : 0.42
MVMR 5

Testosterone 1.21 (1.11-1.32) > 1.38 x 10-5*

BMI 0.86 (0.78-0.95) <= 2.17 x 10-3*

Alcohol 1.07 (0.95-1.21) I = 0.28
MVMR 6

Triglycerides 0.93 (0.88-0.99) —=— 0.02*

BMI 0.89 (0.80-0.98) e 0.02*

Alcohol 1.03 (0.91-1.18) I - 0.61
MVMR 7

Aspartate aminotransferase 0.93 (0.86-1.01) —a— 0.07

BMI 0.84 (0.76-0.92) <s— 6.39 x 10"-4*

Alcohol 1.05 (0.92-1.18) [ = : 0.17
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Risk factor Odds ratio (95% CI) P-value
MVMR 1

Alkaline phosphatase 0.95 (0.88-1.02) —a— 0.13

BMI 1.13 (0.97-1.31) > 0.12

Alcohol 0.78 (0.69-0.88) <— 5.95 x 10-5*
MVMR 2

Apolipoprotein A 1.08 (1.01-1.15) —e— 0.03*

BMI 0.83 (0.72-0.94) <a— 3.14 x 10-3*

Alcohol 1.16 (1.00-1.35) F——=> 0.05
MVMR 3

HDL cholesterol 1.09 (1.02-1.16) = 0.01*
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