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Background
“The reference human genome provides a foundation... but systematic 
investigation of human variation requires full knowledge of DNA sequence 
variation across the entire spectrum of allele frequencies and types of DNA 
differences.”

- 1000 Genomes Consortium (2010) 

● Projects investigating human genome variation: 
● HapMap: catalogued allele frequencies and linkage disequilibrium (LD)
● 1000 Genomes Project: human variation at population-scale

● Variation data sources: 
● dbSNP: small (<50 b) genomic variants
● dbVar: large (>50 b) genomic variants  

● 80 million genetic variants identified, as of June 2015[1]

● Discordance between sequencing technologies and variant callers  



  

Motivation

● How can we be sure these variations are “true” 
variations? 

● How can we be sure these variations are not only 
accurate but also “clinically actionable”? 

● This study aimed to: 
– Develop methods to make high-confidence variant 

calls, across sequencing technologies and 
computational tools 

– Make results publicly available as benchmark for 
variant-calling tools



  

Data

14 data sets across 5 sequencing tech and 7 mappers



  

Methods

● 3 variant callers: 
– GATK UnifiedGenotyper
– GATK HaplotypeCaller
– Cortex

● Arbitrated between data 
sets that disagreed

● Filtered less confident 
calls



  

Methods 

● Different variant 
representations 
make comparison 
difficult

● vcfallelicprimitives 
(from vcflib) to 
regularized 
representations 



  

Results

Integrated variant calls are highly sensitive and 
specific



  

Results

Can now quantify variant-
caller performance 
against their benchmark

Available on Genome 
Comparison and Analytic 
Testing (GCAT) website 



  

Conclusion
● Understanding human variation is an essential 

foundation for precision genomic medicine
● Here, authors develop variant-calling performance 

benchmarks, working toward clinical-grade 
reference materials

● Limitations: 
– B/c of arbitration/filter process of discordant regions 

23% of genome not included in benchmark dataset
– Homozygous v. heterozygous variant-calling



  

Discussion/ Reference

Assuming similar approaches confirm “true” 
variation, what are the best ways forward to 
making genomic information “clinically-
actionable”? 

[1] Rehm  HL, et a l. 2015. C linGen – the clin ica l genome 
resource. N Engl J Med 372;23. 
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