SUPPLEMENTAL MATERIAL



Data S1. Supplemental Methods

Methods for lifecourse Mendelian randomization instruments

Full details of instrument derivation used in this study has been described in detail
previously (5). GWAS of the childhood and adulthood body size variables in the UK Biobank
study were conducted by adjusting for age, sex and genotyping chip using the BOLT-LMM
software which generates a genetic relationship matrix between samples to account for
relatedness and population stratification. Childhood body size was analysed in it's original
form as a 3-tier categorical variable whereas the adulthood body size variable was

derived by dichotomizing continuously measured body mass index also as a 3-tier
categorical variable with the same proportion as the childhood measure. This was
performed for interpretation purposes of coefficients calculated from downstream
analyses.

Validation analyses of derived genetic scores from these results were undertaken by
comparing their genetic correlations with results from GWAS of measured childhood obesity
and adult BMI analysed as a continuous variable. Despite the use of recall data in our
study to derive the childhood body size instruments, we found that our results were more
strongly correlated with measured childhood obesity (r;=0.85) compared (5) to adult BMI
(rg=0.67). In contrast, our adult body size GWAS was very strongly correlated with the
adult BMI findings (rg=0.96) in comparison to their correlation with childhood obesity
(rg=0.64). We also previously evaluated the prediction of these scores by pooling
together all individual variants into a weight genetic risk score and analysing these against
measured BMI in three independent cohorts; the Avon Longitudinal Study of Parents and
Children (ALSPAC)(5), the Young Finns Study (8) and the Trgndelag Health (HUNT)
study (9)). Additionally, in the original study to use these instruments we undertook
simulations to investigate potential misclassification which could be attributed to the
recall nature of the childhood body size variable. These suggested that bias from
misclassification depends on both the type of misclassification and the size and direction
of the effects of both exposures on the outcome. This misclassification only masks an effect
of the adulthood score when it acts in the same direction as the childhood body size effect
on the outcome. Consequently, we do not believe



that this measurement error is responsible for the evidence of a direct effect of the childhood

body size score on outcomes analyses. For full details please review the original study (5).

Table S1 - Instrument characteristics for exposures
Found in Excel sheet 1. An overview of the exposure datasets analysed in this study

Table S2: Characteristics for cardiac physiology outcomes
Found in Excel sheet 2. An overview of the outcome datasets analysed in this study

Table S3: Univariable Mendelian randomization analyses for childhood

body size on 11 cardiac traits

Found in Excel sheet 3. Results of univariable Mendelian randomization analyses for
childhood and adult body size on cardiac traits

Table S4: Multivariable Mendelian randomization analyses for childhood

and adulthood body size on 11 cardiac traits

Found in Excel sheet 4. Results of multivariable Mendelian randomization analyses for
childhood and adult body size on cardiac traits

Table S5: Multivariable Mendelian randomization analyses for childhood
body size and childhood height on 11 cardiac traits

Found in Excel sheet 5. Results of multivariable Mendelian randomization analyses for
childhood and adult height on cardiac traits

Table S6: Multivariable Mendelian randomization analyses for childhood

body size and adulthood fat-free mass index on 11 cardiac traits

Found in Excel sheet 6. Results of multivariable Mendelian randomization analyses for
childhood body size and adult fat-free mass index on cardiac traits

Table S7: Multivariable Mendelian randomization analyses for childhood
body size and birthweight on 11 cardiac traits

Found in Excel sheet 7. Results of multivariable Mendelian randomization analyses for
childhood body size and birthweight on cardiac traits

Table S8. A comparison of univariable Mendelian randomization effect estimates on left and right
heart structure traits (see Excel file)



Figure S1. Flowchart illustrating the stepwise approach

conducted in this study.

Step 1: Identify instrumental
variables for exposures

Step 2: Extract genetic
estimates for outcomes

Step 3: Primary Mendelian
randomization (MR) analyses

Step 4: Sensitivity analyses

Genome-wide association studies (GWAS) to identify
instrumental variables:
- Childhood adiposity (267 SNPs)
- Adulthood adiposity (472 SNPs)
- Childhood height (748 SNPs)
- Fat-free mass index (746 SNPs)
- Birthweight (86 SNPs)

Genetic estimates for 11 MRI-derived measures of cardiac

right heart physiology and pulmonary circulation:
- Right ventricular end diastolic volume
- Right ventricular end systolic volume
- Right ventricular ejection fraction
- Right ventricular stroke volume
- Right atrium fractional area change
- Short axis pulmonary artery
- Short axis pulmonary artery in diastole
- Short axis pulmonary artery strain
- Pulmonary root diameter
Maximum ascending aorta diameter
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- Univariable MR analyses to systematically estimate the
'total effect' of childhood and adulthood adiposity on each of
the 11 outcomes in turn

- Multivariable MR analyses to estimate the 'direct' and
'indirect' effects of childhood adiposity on outcomes
accounting for adiposity in adulthood

/

- Univariable MR analyses to systematically estimate the

'total effects' of childhood height, fat-free mass index on each of

the 11 outcomes in turn

- Multivariable MR analyses to estimate the 'direct' and
indirect' effects of childhood adiposity on outcomes
accounting for childhood height, birthweight and
adulthood fat-free mass in turn
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