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Single-variant results for SNPs in PrediXcan gene models 
 

As expected, the genes associated with autoimmune diseases (RA and CD) 

each contained multiple SNPs that are individually associated with disease risk 

(Supplementary Table 1). Thus, the identified disease gene associations are consistent 

with the single-variant meta-analysis results. Interestingly, in many cases, we detect 

these associations with much smaller sample sizes. Furthermore, our gene-based 

results allow for more direct biological interpretation compared to individual SNPs. 	
  

The PrediXcan associations for BD and HT have not been observed before using 

traditional single-variant GWAS. The association between predicted expression of 

PTPRE and BD is further supported by single variant meta-analysis results from the 

Psychiatric Genetics Consortium (PGC)31. Supplementary Table 1 shows the meta-

analysis p-values for each SNP included in the predictor of PTPRE. While none of the 

SNPs is individually genome-wide significant, 10 out of 23 are nominally associated with 

BD disease risk in the PGC meta-analysis (p<0.05). Follow-up studies of this disease 

association are necessary, but our analysis in combination with existing results 

suggests PTPRE may be an excellent BD candidate gene. Furthermore, this result 

highlights the advantage of our gene-based approach that combines information across 

SNPs, each of which many only contribute nominally to disease risk and therefore 

remain below the detection limits of single-variant analyses.  

 
 
 
Supplementary figure legends 
 
Supplementary Figure 1. Comparison of 10-fold cross-validated predictive 
performance between all tested methods (LASSO, elastic net with α=0.5, top SNP, 



polygenic score at several p-value thresholds) in the DGN whole blood cohort. 
Predictive performance was measured by the R2 between predicted (GReX) and 
observed expression. 	
  
	
  
Supplementary Figure 2. Comparison of 10-fold cross-validated predictive 
performance of elastic net in different starting SNP sets (4.6M 1000 Genomes Project 
(TGP) SNPs, 1.9 M HapMap Phase II SNPs, 300K WTCCC genotyped SNPs) in the 
DGN whole blood cohort. Predictive performance was measured by the R2 between 
predicted (GReX) and observed expression. 	
  
	
  
Supplementary Figure 3. Prediction performance of elastic net in GTEx tissues. 
Using whole blood prediction models trained in DGN, we compared predicted levels of 
expression with observed levels from nine tissues of the GTEx pilot project. The 
observed squared correlation between predicted and observed gene expression levels, 
𝑅!, is plotted against the null distribution of 𝑅!. 	
  
	
  
Supplementary Figure 4. Comparison of prediction performance between local- 
and distal- based prediction models. Using whole blood prediction models trained in 
DGN, we compared predicted levels of expression with observed levels in GTEx whole 
blood. Local predictors were generated using elastic net on SNPs within 1Mb of each 
gene and distal predictors include any trans-eQTLs outside this region with a linear 
regression p<10-5.  The observed (y-axis) squared correlation between predicted and 
observed gene expression levels, 𝑅!, is plotted against the null distribution of 𝑅!(x-axis). 	
  
	
  
Supplementary Figure 5. PrediXcan results in WTCCC.  Q-Q plot of the association 
p-values from the PrediXcan analysis of 6 remaining WTCCC diseases using 
expression levels imputed from the DGN whole blood. The red line in each panel shows 
the null expected distribution of p-values and the blue line represents the bonferroni 
corrected genome-wide significance threshold. For each disease, the top 3 genes that 
exceed the bonferroni significance threshold are labeled. The diseases shown are (a) 
rheumatoid arthritis, (b) Crohn’s disease, (c) bipolar disorder, (d) coronary artery 
disease, (e) hypertension, and (f) type 2 diabetes.	
  
	
  
Supplementary Figure 6. PrediXcan results in WTCCC.  Plot of the association p-
values based on genomic position from the PrediXcan analysis of 6 remaining WTCCC 
diseases using expression levels imputed from the DGN whole blood. The blue line in 
each panel represents the bonferroni corrected genome-wide significance threshold. 
For each disease, the top 3 genes that exceed the bonferroni significance threshold are 



labeled. The diseases shown are (a) rheumatoid arthritis, (b) Crohn’s disease, (c) 
bipolar disorder, (d) coronary artery disease, (e) hypertension, and (f) type 2 diabetes.	
  
	
  

Supplementary Figure 7. Enrichment of known disease genes. Each plot shows the 
null expected distribution for the number of genes expected to fall below a p-value 
threshold of 0.01. The null distribution was derived via 10,000 random permutations. 
The large point on the horizontal axis of each plot shows the observed number of 
previously known disease genes that fall below the p-value threshold. The diseases 
shown are (a) rheumatoid arthritis, (b) Crohn’s disease, (c) bipolar disorder, (d) 
coronary artery disease, (e) hypertension, and (f) type 2 diabetes.	
  
	
  
 
 
Supplementary table legends 
	
  
Supplementary Table 1. Meta-Analysis p-values for SNPs in predictors of top 
PrediXcan results. For each of the genes that reached genome-wide significance in 
our analysis, we looked up the meta-analysis p-values for the SNPs that are included in 
each of the DNG whole blood predictors. For comparison, we also include the p-value 
from the single variant analysis of the WTCCC only data. 
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