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GATK variant calling workflow
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GATK variant calling workflow
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SNP filtering, why

e The quality control (QC) filtering of SNPs is an
Important step to minimize genotyping errors

« SNP QC commonly uses filters, e.qg. Hardy—
Weinberg equilibrium, missing proportion and minor
allele frequency to remove SNPs with insufficient
genotyping quality

* Implementation requires arbitrary thresholds and
does not jointly consider all QC features
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SNP filtering considerations

« Variant caller: methods, available info, VCF specific
tags

e Seguencing technology
 Data type: DNA-Seq, Exome-Seq, RNA-Seq, GBS

 Reference genome: reliablility of the reference
seguence

 Genome features (Transposable Elements, Tandem
Repeats)

 Avallable resources: reference variant sets
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Sequence data and variant calling bias

e Systematic sequencing errors
— Strand bias
— Base Quality Rank Sum Test

e Local alignment problems
— Distance from the end of read
— Read Position Rank Sum
— HaplotypeScore

e Mapping problems

— Mapping Quality
— CNV

3+ Abnormal allele balance or Quality/Depth
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Mink genotyping-by-seqguencing
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Mink GBS analysis — the problem

o Clearly there are two classes: the 2
first class behaves much as
expected, so He is approximately 2

2 pq
 The second class of points form a
straight line

e The straight line reflects points
where only heterozygotes and one
homozygote are observed; the
other homozygote is absent

« Then the allele frequency estimate N
is p=Y2He, or He=2p, where p is oo e
_{he allele frequency estimate

Heterozygositet

MAF

Department of Molecular Biology and Genetics, Aarhus University



The problem...

* Erroneous realignment in low-complexity regions
e CNVs

e Incomplete reference genome

Leading to allele imbalance genotyping errors (excess
heterozygosity)
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The solution...

 The solution was a new SNP filtering strategy, of which
allele balance (AB) filtering was the most important

« AB annotation attempts to estimate whether the data
supporting a variant call fits allelic ratio expectations, or
whether there might be some bias in the data
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Het. vs MAF after AB filtering

Heterozygosity vs. MAF
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Approximately 11% of all SNPs were removed
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PCA plot
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Conclusion

 We identified the erroneous realignment in low-
complexity regions, uneven sequencing depth, and
the incomplete reference genome with respect to the
samples as the three major sources of errors

 Developed and new SNP filtering strategy — filtering
for allele balance was the most important step

« All the markers with large excesses of proportions of
heterozygotes have been removed, e.g. 11% (GBS)
and 6% In grasses (reseguencing; data not shown)

e Recommend to filter for allele balance
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