
 
gnomAD: The Genome Aggregation Database 

● A database of exomes and genomes that is widely used during the analysis of 

constitutional variants 

● Launched in 2014 as ExAC (i.e., Exome Aggregation Consortium), consisting of exomes 

and genomes compiled by a team of investigators 

o https://gnomad.broadinstitute.org/about  

● Subsequent versions of the database were released to the public as more exomes and 

genomes were collected 

● gnomAD is the successor of ExAC 

● Proper use of the gnomAD database requires addressing the following questions: 

o Where does the data in gnomAD come from? 

o Which version of the database should you use? 

o What are the limitations of gnomAD? 

 

The gnomAD Browser: https://gnomad.broadinstitute.org/ 

 

● Choose which version of the database you want to search from the dropdown, and then 

search by gene, region, or variant 

● Information about using gnomAD can be found on their website below the search bar: 

 

Using gnomAD - tips and tricks (video) 

Six lessons for variant interpretation 

https://gnomad.broadinstitute.org/about
https://gnomad.broadinstitute.org/
https://www.broadinstitute.org/videos/mpg-primer-using-gnomad-tips-and-tricks
https://rarediseasegenomics.org/blog/six-lessons-for-variant-interpretation


What are the differences between the gnomAD dataset versions? 

• All gnomAD dataset versions are designed to be depleted for severe pediatric 

disease. Cohorts that had ascertainment for known severe pediatric disease have 

been removed from all gnomAD versions. However, individuals with disease can 

still be present in any version of gnomAD. See an explanation by the gnomAD 

Production Team in the video link below (15 min 10 sec time point): 

o https://youtu.be/NeTj4BwLwpQ?si=QTMfpqXPEdaQVdQq&t=15m10s 

 

• Comparison of the gnomAD versions: 

gnomAD 

dataset Reference Exomes Genomes Total 

Phenotype 

subsets Strength 

version 2 GRCh37 125,748 15,708 141,456 Yes Gene constraint metrics 

version 3 GRCh38 0 76,156 76,156 Yes Mito and intron variants 

version 4 GRCh38 730,947 76,215 807,162 No Large size 

 

• Version 4 details 

o Mapped against GRCh38/hg38 

o Contains 730,947 exomes and 76,215 genomes 

o Nearly 5x larger than v2 and v3 combined 

o Contains all genomes from gnomAD v3 and most exomes/genomes from v2 

o Includes biobank data for which no phenotype data is available for individuals 

https://youtu.be/NeTj4BwLwpQ?si=QTMfpqXPEdaQVdQq&t=15m10s


o Because phenotype data is not available for many biobank samples, specific 

subsets are not available for v4 

o The largest biobank contribution is from UK Biobank, which collected data from 

individuals aged 40-69 (variants causing severe early-onset disease are not 

expected to be present) 

o UK Biobank is known to be depleted for individuals with intellectual disability, 

autism, and severe early-onset psychiatric disorders 

o The composition of gnomAD v4 regarding known and unknown phenotypes is 

provided on their website’s Stats page: 

▪ https://gnomad.broadinstitute.org/stats 

 

 

What version of gnomAD should I use? 

The ideal version of gnomAD depends on the analysis you are performing: 

● Version 2 is smaller than v4.0 but has several strengths and additional tools: 

o Gene constraint metrics such as pLI, LOEUF, and z-score are more established 

in gnomAD v2.1.1 (v4 metrics are in “beta stage”) 

https://gnomad.broadinstitute.org/stats


o Phenotype data was used in v2 to remove individuals known to have severe 

early onset disease, when possible 

o Several tools in v2 are not yet available in v4: 

➢ Mean Pext track: This track shows expression of exons across 

transcripts, using data from Genotype-Tissue Expression (GTEx) project 

 

➢ Regional missense constraint track: This track shows regions of the 

gene with less missense variation than expected, indicating regions 

where missense variants may be deleterious 

➢ https://www.biorxiv.org/content/10.1101/148353v1 

 

➢ Variant co-occurrence: predicts if 2 variants are in cis or in trans 

➢ https://gnomad.broadinstitute.org/variant-cooccurrence  

● Version 4 is a powerful tool due to its large size: 

o Version 4 is 5x bigger than v2 and v3 combined 

o Includes 2.9x more non-European individuals than previous versions 

o Like previous versions, v4 is depleted for individuals with early-onset disease 

➢ version 4 can be a powerful tool for evaluating rare VUS 
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• ClinGen Biocurator Working Group videos featuring the gnomAD Production Team: 

➢ Video one: https://youtu.be/1_VXzxF3V98?si=cQuD6_utjJ2V4ALg 

➢ Video two: https://youtu.be/NeTj4BwLwpQ?si=QTMfpqXPEdaQVdQq 
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