cover rare and previously undocumented allelic variation using short read whole-genome

Abstract

New efforts like the 1000 Genomes Project and the Cancer Genome Atlas strive to un-

Identifying rare heterozygous sites is hard.
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Genome Analysis Toolkit (GATK) Variant Calling Pipeline

Base quality recalibration
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Read realignment at suspicious regions

¥

Variant Calling with “Unified Genotyper”

Venter1

Call Variants With Samtools Pileup

Evaluate Results

Use the 1-1 mapping portion of the Venter1/Hg19 alignment to:
1. Determine which variant calls are correct, missed, or false. il = = i = =
2. Examine short read alignment correctness.
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Experimental Conclusions
* The probability of a false negative or false positive prediction is increased relative to a true positive prediction at sites where coverage is lower or higher than expected.
* False positives appear to be the greater problem at sites with high coverage, while false negatives are the predominant form of error at sites with low coverage.
- Possible explanation: sites with low coverage are those where reads with the alternate allele are mapped elsewhere or not mapped. Conversely, sites with high
coverage are the likely destination of improperly mapped reads from repetitive sequence or reads with these alternate alleles.

Mapping Correctness at Called Sites By Error Type

6x Coverage 30x Coverage

Experimental Conclusions
* As coverage increases, read mapping problems account for a greater proportion of
errors.
- This is probably due to the number of coverage-dependent errors being
lower, rather than a change in mapability.
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x Bwa  2045° swa At true positive sites, the vast majority of reads are properly mapped. Is this a
GATK O GAaTk  requirement for identifying a true positive?

- This supports the notion that the alternate alleles are being
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o — ] disproportionately affected by mapping problems.
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