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Supplementary Materials 

Evaluation of the genetic instruments for the MR studies 

We computed the proportion of the variance of the respective protein level explained by the cis-

pQTL (R2) using the following formula: R2 ≈2β2ƒ(1– ƒ), where β and ƒ denote the effect 

estimate and the effect allele frequency of the allele on a standardized phenotype respectively 

(1). We also calculated the F-statistic of each cis-pQTL using the following formula: F = (R2/k)/ 

([1 − R2]/[n − k − 1]), where R2 is the proportion of the variance of the respective protein level 

explained by the cis-pQTL, k is the number of instruments used in the model (in this case k=1 

since there was a single cis-pQTL per protein) and n is the GWAS sample size (2). 

 

Multi-instrument MR and Sensitivity Analyses 

We queried for trans-pQTL (for the proteins prioritized by our main MR analysis using only cis-

pQTL) in the Sun et al GWAS. Whenever available, these additional SNPs were included as 

instruments in an MR analysis, and their effects were meta-analyzed to generate an inverse 

variance weighted MR estimates (IVW), along with estimates from pleiotropy-robust MR 

methods , such as the MR-Egger (3), the weighted median (4), the mode-based method ( all three 

implemented in the TwoSampleMR R package) and the Mendelian Randomization Pleiotropy 

RESidual Sum and Outlier (MR-PRESSO) method (5) (global, outlier and distortion tests 

implemented in the MR-PRESSO R package, version 1.0) .  

 

ELISA validation 
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For each assay, the following metrics were assessed: linearity, spike-recovery and intra-assay 

precision. To evaluate linearity, serum samples were serially diluted with a standard diluent or 

phosphate-buffered saline to produce samples with values within the dynamic range of the assay. 

The recovery was defined as the ratio of observed concentration at dilution on the expected 

concentration after dilution. Recovery rates between 80%-120% indicate that the assay provides 

flexibility to measure samples with different levels of protein. 

Spike-Recovery evaluation was conducted by adding a known amount of each protein to the 

sample matrix and standard diluents, and the two sets of responses were compared based on 

values calculated from a standard curve. The Spike-Recovery was defined as the ratio of the 

observed spiked sample value minus the unspiked sample value on the actual amount spiked in a 

sample. Recovery rates between 80%-120% suggest the ELISA method is compatible with the 

tested sample matrix. Finally, to assess intra-assay precision, a single sample was tested multiple 

times on one assay plate. 

Co-localization analyses 

The results of our co-localization analyses as computed by the coloc R package were interpreted 

as follows : each colocalization analysis provided posterior probabilities for H0 (no association 

of the genomic locus with either trait), H1 (association with type 1 diabetes but not with the 

protein level), H2 (association with the protein level but not with type 1 diabetes), H3 

(association with type 1 diabetes and the protein level through two different SNPs), and H4 

(association with type 1 diabetes and the protein level through one shared SNP). 
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