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Supplemental Figure 1. Flow chart describing available data. Each box represents a 

different dataset, each of which contains data from a different number of individuals (N). 

The datasets result either from the merging of two previous datasets or the exclusion of 

individuals from a previous dataset. The Serum data and Urine data boxes represent the 

serum and urine metabolomic datasets, which were merged together creating a new 

dataset containing serum and urine metabolomic data of the 1,200 individuals common 

in both datasets (Metabolomic data box). Thereafter, this data was merged with the 

genotype data, resulting in a new dataset with 1,115 individuals (Metabolomic and 



genotype data box). Finally, after exclusion of 119 individuals with a non-European 

predicted ancestry, the final dataset used in this study included data of 996 individuals. 

 

  



 

Supplemental Figure 2. Principal Components Analysis plot from serum and 

urinary metabolite levels. Plot of the results of the Principal Components Analysis of 

the serum and urinary metabolite levels in all 6 cohorts. No batch effect can be observed. 

 

 

 

 

 



 

 

Supplemental Figure 3. Global quantile-quantile (Q-Q) plot comparing association 

results from standard linear regression models and CMS models. This Q-Q plot 

congregates the results of all possible SNP-metabolite associations obtained by a standard 

linear regression test (in blue) and by the CMS method (in red). The -log10(p-value) is 

represented in the y-axis. As observed, the p-value distribution from the CMS results is 

more distant to the null distribution than the one from the standard test results. Therefore, 

an increase in statistical power is observed in the results from CMS compared to the 

standard test results.  



 

Supplemental Figure 4. Global quadrant plot representing all locus-metabolite 

associations. This quadrant plot shows, for all possible locus-metabolite associations 

(N=78,364), the correspondence between the p-value obtained by CMS and the p-value 

obtained by a standard linear regression model, in both cases the -log10(p-value) is 

represented. The plot divides locus-metabolite associations into four groups: associations 

only significant in the standard test (in orange, N = 0), associations significant in CMS 

and standard test (in blue, N = 10), associations only significant in CMS (in green, N = 2) 

and non-significant associations (in grey, N = 78,352). 
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Supplemental Figure 5. Forest plots of the fixed-effects based meta-analysis of the 

two novel metabQTLs. Forest plots representing the results from the fixed-effects 

based meta-analysis of the results by cohort of the two novel metabQTLs involving (a) 

taurine (meta-analysis p-value < 0.0001) and (b) 3-hydroxyisobutyrate (meta-analysis p-

value < 0.0001) metabolites. SMD: standardized mean difference; CI: confidence 

interval. 

 

 

b 3-Hydroxyisobutyrate 



 

Supplemental Figure 6. Stacked locus zoom plot for 3-hydroxyisobutyrate 

metabQTL and for a locus associated to response to gemcitabine (27). Only SNPs 

with p-value < 10-3 were available for the locus associated to “response to gemcitabine”. 

The two signals seem to overlap in the same region.    
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Supplemental Figure 7. Forest plots of the fixed-effects based meta-analysis of the 

two association estimates derived of GxE interactions. Forest plots representing the 

fixed-effects based meta-analysis of the interaction terms (rs12575496 * food intake 

tertile 2 and rs12575496 * food intake tertile 3) of the two statistically significant GxE 

interactions involving taurine. Therefore, 4 meta-analyses have been performed 

concerning the interactions between the SNP rs12575496 and (a) meat intake tertile 2 

(meta-analysis interaction p-value = 0.967), (b) meat intake tertile 3 (meta-analysis 

interaction p-value = 0.275), (c) beverages intake tertile 2 (meta-analysis interaction p-

value = 0.161) and (d) beverages intake tertile 3 (meta-analysis interaction p-value = 

0.006). SMD: standardized mean difference; CI: confidence interval. 

 


