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NCBI GTeX eQTL Browser Tutorial 
 
eQTL Overview: 
 
An expression quantitative trait locus (eQTL) represents a marker (locus) in the genome in which 
variation between individuals is associated with a quantitative gene expression trait, often measured as 
mRNA abundance. Thus, the three critical components to eQTL results are 1) the genotypes at a marker 
(here a SNP), 2) the gene expression levels, as measured by a probe or sequence information, and 3) a 
measure of the statistical association between the two in a study population, such as the p-value. The 
eQTL browser described here provides a means to query a database of eQTL results, applying filters 
based on the above types of data. It should be recognized that a substantial number of tests are 
performed, and that the significance of p-values should be considered in this multiple testing context. 
 
eQTLs can be described as being cis, where the genotyped marker is near, perhaps within 2 MB, of the 
expressed gene, or trans, in which the genotyped marker is distant from the expressed gene or even on 
another chromosome.  Currently only the cis-eQTLs from the Stranger et al.  paper are displayed, 
although in the future trans will be displayed as well. 

 
eQTL Browser Tutorial: 
 
Upon initial loading, the GTEx webpage displays two sections:  
 
Current Dataset Information – a description of the current dataset  
 
Search Parameters – allows a user to build complex queries  
 
Use case 1: Display top eQTL results - To display the most significant associations within the dataset 
 
Accept the default parameters by leaving blank the Search Parameters form.  
 
Mouse-click on the Display Results buttons either above or below the search form. 
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The Search Results table will now be displayed; it is comprised of three primary header sections: 
 
SNP - SNP marker name and position 
 
Probe - Probe name, position, gene name, and mRNA splice variant list 
 
Statistics – P-value and other test statistics related to the test of association between SNP genotype and 
gene expression. 
 
The final column Description provides additional details of probe annotation. 
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Result sets can be very large: the search above resulted in 12,399 results, with only the first 1-50 
displayed. Search results can be paged through using the Next Page and Previous Page buttons. 
The Download Text button will download a tab delimited results file. 
 
Above the Search Result table, you will see that Current Dataset Information and Search Parameters 
have now been collapsed. Clicking on the arrow next to each will expand it. Specifically, Search 
Parameters can be expanded to review the previous search or to enter new search parameters. Clicking 
Display Results again will refresh the search results with the new query. 
 
 
 
Detailed Results View 
 
A detailed “GTEx Graph report” for each row in the results table can be accessed by clicking either the 
box-plot icon in the second column or the P-value column. 
 
The GTeX Graph report page contains summary information for the selected row, and a series of 
genotype/expression box-plots for each tested population. These box-plots contain the three genotype 
class categories on the horizontal axis and log normalized expression value on the vertical axis. 
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Below each graph the expression values for each sample is displayed in tables. 
 

 
 
 
 
 
Clicking on the Sequence Viewer buttons by the SNP and Probe positions near the top of the page will 
bring the user to the NCBI sequence viewer, zoomed to that region. 
 
Use case 2: Search by Gene(s) of interest - To display significant eQTLs for a gene(s) of interest 
On the right side of the Search Parameters form there is a text box labeled Gene Symbols or ID numbers. 
 
A list of gene symbols or Refseq identifiers can be input, separated by spaces of on different lines, into 
this box in order to search for eQTL results showing association with expression of those genes. To 
input a text file, rather than pasting into that text box, users may click on the “Browse” button and 
select a file to upload. Genes can also be selected by specifying a chromosome and position range. 
 
Clicking Display Results will then search the eQTL results limited to this set of gene expression traits. 
 
Use case 3: Search by SNPs of interest - To display significant gene expression traits associated with a 
SNP of interest 
Similarly, the eQTL result dataset can be queried by a list of SNPs in the box, a set of SNPs uploaded in a 
file, or by SNPs position, under the SNP filters part of the Search Parameters form, on the right side. 
 
Use case 4: Combination search, p-value threshold, and sorting. 

Comment [JPS1]: I don’t know that it is 

necessary, but can one search on probe IDs? 

Comment [JPS2]: At the url I can view, this 

box in on the lest. 
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Both a list of SNPs and expression of a set of Genes can be queried simultaneously, combining case 2 
and case 3 above. A filter on the p-value significance, beyond the default 10^-5 level, can be applied by 
selecting the exponent using the drop down list on the bottom left of the Search Parameters form. 
Output is automatically sorted by P-value, but can be also be sorted by SNP or gene position, or names, 
using the controls on the bottom right. 
 
Use case 5: Search by Phenotype 
 
The expressed gene from the eQTL associations has been joined to the GWAS disease phenotype results 
from the NHGRI Genome Catalog to link eQTL results to GWAS disease results.   Phenotypes can be 
selected from a query selection box to narrow search eQTL results to those intersecting with a specific 
disease (or set of diseases using the “CTRL” key). 
 

 


