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Towards Better Understanding of Artifacts in 
Variant Calling from High-Coverage Samples 
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Previous works 
•  Simulate variants and reads from a reference genome (Li et 

al.,2008) 
•  Sequence a small target region with mature technologies, 

and take the resultant sequence as the ground truth 
(Harismendy et al., 2009) 

•  Compare variant calls from different pipelines, or by 
comparing calls to variants ascertained with array genotyping 
or in another study (Clark et al., 2011; Li, 2012; Lam et al., 
2012a,b; Boland et al., 2013; Liu et al., 2013; Goode et al., 
2013; O’Rawe et al., 2013; Zook et al., 2014; Cheng et al., 
2014). 

•  In the author’s view, it is better to evaluate variant calling by 
comparing samples from a pedigree (Zook et al., 2014), or 
from the same individual (Nickles et al., 2012), including 
cancer samples (L¨ower et al., 2012). 
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Variant filtering 

•  Low-complexity filter (LC) 
•  Maximum depth filter (DP) 
•  Allele balance filter (AB) 
•  Double strand filter (DS) 
•  Fisher strand filter (FS) 
•  Quality filter (QU) 
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 Measuring accuracy 
•  Assumptions:  
1)  Similar coverage. 
2)  # called variants per haplotype is very close. 
3)  # hets calls in CHM1 ≈ # hets errors in 

NA12878 
•  Nh - # hets calls in CHM1. (Negative control) 
•  Nd - # hets calls in NA12878. (Positive 

control) 
•  False positive rate: Nh / Nd 
•  Sensitivity: Nd - Nh  
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Summary 

•  Low complexity is the most effective 
against false hets; filter out them all. 

•  Realignment in LCRs needs 
improvements. 

•  Apply the same filters will make call-set 
agree better outside LCRs. 

•  Error rate: 1 per 100-200kb. 
•  Take the intersection of raw calls and 

apply caller-oblivious filters. 
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