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Supplementary Fig. 1. Performance of the multivariate test when the QTL-induced trait correlation was of the same or opposite sign as the correlation induced by residual shared factors. We simulated data for 2 quantitative traits (75% heritability each) and one bi-allelic locus (40% minor allele frequency) that explained 0.5% of the total variance of 0, 1 or 2 of the simulated traits. The QTL induced either a positive (“Same”) or negative (“Opposite”) cross-trait correlation. We considered positive residual cross-trait correlations of 0, 0.4 or 0.7, and simulated data for 600 unrelated individuals. We compared the power of the multivariate approach with that obtained from a univariate strategy that tested each trait individually, selected the most significant test and correct this for multiple testing through the analysis of 100 permuted datasets (preserving the original cross-trait correlations). Power and type-I error (nominal alpha = 0.05) for each model were based on the analysis of 1,000 and 5,000 replicates, respectively.
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Supplementary Fig. 2. Type-I error of the multivariate test when some or all traits tested were continuous but not normally distributed. We simulated data for 10 quantitative traits (60% heritability) and one bi-allelic locus (20% minor allele frequency) that explained 0% of the total variance of the traits. We considered a residual cross-trait correlation of 0.4 and simulated data for 600 unrelated individuals. The figure shows the observed type-I error rate for nominal alpha levels of 0.05 and 0.01 (based on the analysis of 5,000 replicates) as a function of the proportion of traits that were non-normally distributed. Non-normality was induced by applying the exponential function to the appropriate traits.
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Supplementary Fig. 3. Type-I error of the multivariate test when some or all traits tested were measured on a dichotomous scale. We simulated data for 10 quantitative traits (60% heritability) and one bi-allelic locus (20% minor allele frequency) that explained 0% of the total variance of the traits. We considered a residual cross-trait correlation of 0.4 and simulated data for 600 unrelated individuals. Traits were dichotomized as appropriate assuming a disease prevalence of 5%. The figure shows the observed type-I error rate for nominal alpha levels of 0.05 and 0.01 (based on the analysis of 5,000 replicates) as a function of the proportion of traits that were re-coded to a dichotomous scale.
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Supplementary Fig. 4. Performance of the multivariate test for the family-based design. We simulated data for 5, 10 or 20 quantitative traits (60% heritability each) and one bi-allelic locus (20% minor allele frequency) that explained 0.5% of the total variance of 0% (to asses type-I error rate), 20%, 40%, 60%, 80% or 100% of the number of simulated traits. The QTL induced a positive cross-trait correlation. We considered positive residual cross-trait correlations of 0.2, 0.4 or 0.6, and simulated data for 150 families with two parents and two offspring. We compared the power of the multivariate approach with that obtained from a univariate strategy that tested each trait individually, selected the most significant test and correct this for multiple testing through the analysis of 100 permuted datasets (preserving the original cross-trait correlations). Power and type-I error (nominal alpha = 0.05) for each model were based on the analysis of 1,000 and 5,000 replicates, respectively.


























































