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[bookmark: Results_S1]Section 1. The rs1260326 variant at the GCKR locus is not a suitable instrument for Mendelian randomisation analyses
Mendelian randomisation assumes no pleiotropic effects of the genetic variants used as instrumental variables [1,2]. Therefore, pleiotropic genetic variants are not a suitable instrument for Mendelian randomisation analyses. In this study, the rs1260326 variant at the GCKR locus was associated with the levels of isoleucine, but was excluded from the construction of the isoleucine genetic score, given that GCKR is a well-known pleiotropic locus [3-7]. Accordingly, the GCKR rs1260326 variant was associated with body mass index (BMI), waist to hip ratio adjusted for BMI, fasting and two hour glucose, fasting insulin, HDL, LDL cholesterol and triglyceride levels (S9 Table). Adding the rs1260326 variant to the isoleucine genetic score isoleucine genetic score resulted in several pleiotropic associations with blood metabolites in the Fenland study and masked the association of the isoleucine genetic score with type 2 diabetes (S9 Fig). Overall, these data support the exclusion of rs1260326 from our analysis. It is important to note that, because polymorphisms at GCKR were not associated at genome-wide statistical significance with other BCAAs, the Mendelian randomisation analyses for those are not affected by GCKR variants-derived pleiotropy.
Besides the lack of utility in Mendelian randomisation analysis, it is possible that some of the pleiotropic associations at the GCKR locus are explained by a metabolic switch in the liver that drives metabolism toward triglyceride (and perhaps BCAAs) rather than glucose production as suggested by work from Beer et al. [8] and Orho-Melander and colleagues [9]. 

 
[bookmark: Results_S2]Section 2. Systematic review of the observational association between baseline BCAA levels and incident type 2 diabetes
[bookmark: _GoBack]A workflow of the systematic review of the literature about the prospective association between BCAA levels and incident type 2 diabetes is presented in S4 Fig. We extracted data on the relative risk of type 2 diabetes per 1 SD difference in isoleucine, leucine or valine from five prospective studies. Results were meta-analysed with the unpublished results of the EPIC-Norfolk case-cohort study. The characteristics of the studies included in the meta-analysis are reported in S3 Table. The total sample size of these analyses was of 1,992 cases of incident type 2 diabetes and 4,319 controls. S5 Fig reports the results of the meta-analysis. All studies reported a relative increase in type 2 diabetes risk for individuals with higher BCAA levels. The I-squared statistic was consistent with no/low heterogeneity in the relative risk estimates. S7 Table reports the results of the meta-analysis of quartile associations for isoleucine in 1,025 incident cases and 1,182 controls.
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