
Uncovering explanatory power of large‐scale expression data 

 

The ability to measure molecular traits in biological systems has dramatically expanded 
in recent years, enabling the measurement of tens of thousands molecular phenotypes 
across thousands of individuals and multiple tissue types and associate those with 
millions of variants in the genome. Deriving actionable, biological interpretations from 
these datasets remains a challenging problem, and this Data Analytics challenge 
focuses on generating useful interpretations from large, populationwide, multi-tissue, 
molecular phenotyping assays. Specifically, the genes that predict tissue state will be 
identified, and genetic perturbations will be leveraged to characterize the genes that act 
in concert to orchestrate overt phenotypes. 

Challenge 

The GTEx datasets [1] can be found at their Download page. GTEx Portal uses Google 
Sign-In, so access will require a Google account. 

Description Name Size 

Gene RPKM 
GTEx_Analysis_v6p_RNA-seq_RNA-
SeQCv1.1.8_gene_rpkm.gct.gz 

1.9G 

Table 1: RNA-seq Data: RPKMs for genes x tissues 

Description Name Size 

eGene and significant snpgene associations based on 
permutations 

GTEx Analysis v6p 
eQTL.tar 

782M 

Table 2: Single Tissue cis-eQTL Data: association statistics for markers (snpgene) x 
tissues 

Given the GTEx data sets, find solutions to the following questions. 

1. How accurately can tissue identity be predicted from expression state, and what 
are the key genes driving that classification? 

2. What are the modules of genes whose expression is being genetically 
perturbed? 

3. For any given gene (or sub-network of genes), what e↵ect will increasing or 
decreasing its expression have on the system and what is the confidence of that 
prediction? 

4. What is the extent with which directionality of gene e↵ects can be inferred (i.e. 
causal inference)? 
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