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Supplementary Methods 

 

Exposure and outcome datasets for lipid and BP traits from the UK Biobank 

(UKBB) 

The UKBB cohort is a prospective cohort with 502,628 participants between the age 

of 40 and 69 years recruited from the general population at multiple assessment 

centers across the UK between 2006 and 2010 (1). Invitation letters were sent to 

eligible adults registered to the National Health Services (NHS) and living within a 25 

miles distance from one of the assessment centers. Participants provided 

information on their lifestyle and medical history through touch-screen questionnaires 

and physical measurements. Blood samples were collected for serum and plasma 

chemistry, and for genome-wide genotyping. The UKBB study was approved by the 

North-West Multicenter Research Ethics Committee (MREC). Access for information 

to invite participants was approved by the Patient Information Advisory Group (PIAG) 

from England and Wales. All participants provided electronic written informed 

consent for the study.  

 

Sex-specific genome-wide association analyses for lipid and BP traits were 

performed on individuals of European descent using linear mixed models 

implemented in the program BOLT_LMM (version 2.3.2) (2). LDL-cholesterol was 

corrected for the use of lipid lowering agents by dividing the measured level by 0.7. 

In case of systolic blood pressure, 15 mmHg was added in case of use of blood 

pressure lowering medication. In case of diastolic blood pressure, 10 mmHg was 

added in case of use of blood pressure lowering medication. LDL-cholesterol, HDL-

cholesterol, triglycerides, and systolic and diastolic BP were rank-based 

standardised (mean 0, SD = 1). We adjusted the analyses for age and the first 10 
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principal components, and corrected for the genetic correlation matrix (to correct for 

familial relationships in the UK Biobank population). Analyses were done on the 

autosomal chromosomes only. SNPs with a minor allele frequency <0.01 were 

excluded as well as SNPs with an imputation quality <0.3.  

 

To select a set of independent SNPs for each trait as genetic instruments for MR 

analyses, we selected all variants with P_BOLT_LMM <5e-8 and performed LD 

clumping using ld_clump with the default set at LD r2 < 0.001 and a genetic distance 

of 10Mb. 

 

Mendelian Randomisation 

We employed the inverse-variance weighted (IVW) approach for two-sample MR 

analyses, which assumes that all instruments included in the analyses are valid, 

affect the outcome only through the exposure, and do not associate with any 

confounders. However, since this is often not true, especially when using many 

genetic instruments, we performed sensitivity analyses including MR-Egger 

regression, weighted-median estimator, and MR-PRESSO (MR Pleiotropy RESidual 

Sum and Outlier). MR-Egger does not force the regression line through the intercept 

and is therefore able to test for the presence of directional pleiotropy. The weighted-

median estimator assumes that at least 50% of the genetic instruments are valid (3). 

MR-PRESSO detects the presence of variant effect sizes that are outliers and 

corrects pleiotropy via outlier removal (4). Additional MR analyses were performed 

following Steiger filtering, a step where variants with larger effect sizes on outcome 

traits than on exposure traits are excluded from analyses. Analyses were conducted 
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using the TwoSampleMR package (v0.5.6) implemented in R (v4.1.0) statistical 

software (5).  
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