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The following databases were accessed for this work: ClinVar (https://www.ncbi.nlm.nih.gov/clinvar/), Human Gene Mutation Database (https://
digitalinsights.qiagen.com/products-overview/clinical-insights-portfolio/human-gene-mutation-database/), gnomAD v2.1.1 (https://gnomad.broadinstitute.org/),
PubMed (https://pubmed.ncbi.nlm.nih.gov/), Google Scholar (https://scholar.google.com/), Alamut v.2.11 (https://www.interactive-biosoftware.com/alamut-
visual/), and the UCSC browser (https://genome.ucsc.edu/).

The total sample size was 77,184 adult individuals, which included 38,618 multi-ancestral individuals from a type 2 diabetes case-control study
AMP-T2D-GENES and 38,566 individuals from UK Biobank. The sample size was the largest possible dataset we could access with both genetic
sequence data and phenotypic data available.

To provide consistency between the two datasets analyzed, individuals in the AMP-T2D-GENES dataset younger than age 40 were excluded.
Individuals recruited to the Pakistan Genomic Resource cohort were also excluded for all analyses involving lipid levels or BMI at the request
of the study's PI. Additionally, both datasets were restricted to unrelated individuals. For analyses involving polygenic scores, only UK Biobank
had both the required exome and SNP data, and the overwhelming majority of these individuals were of European ancestry, so we restricted
analyses in the UK Biobank to this subset of individuals of European ancestry.

Analyses of monogenic variant carriers were replicated using two separate cohorts: the AMP-T2D-GENES dataset of type 2 diabetes cases and
controls, and the UK Biobank population based study. The effect of monogenic variants on biomarkers were remarkably consistent across the
two studies, but estimates of penetrance showed more variability, reflecting different environmental and/or genetic factors contributing to
the metabolic conditions we studied.

This study did not involve randomization. Group allocations were based on monogenic variant carrier status. The covariates that were used
included age, sex, the first ten principal components, and sequencing technology (described in more details in Methods).

Analysts who performed the curation of the genetic variants were blinded to phenotypic information for the participant. There was no other
blinding as part of this study.




