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Base qualities and read lengths

el G L) Easuiaicalicdiions Base quality scores are a critical tool for accurate SNP calling, and are used by
most analysis algorithms to help distinguish true variation from artifacts.
Indeed, the accuracy of the reported base quality scores has a significant
impact on the correctness of variation detection. We evaluated the base
qualities reported by lon Torrent and lllumina MiSeq using the GATK base
guality score recalibration framework.

A first look at Pacific Biosciences RS data
Pacific Biosciences technology provides a fundamentally new data type that
provides the potential to overcome these limitations by providing significantly
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Sequence composition-based representational bias

since extreme base composition is a source of representational bias in many
sequence data types, we evaluated the performance of lon Torrent and lllumina
MiSeq in a targeted re-sequencing experiment. lon Torrent showed no GC bias
in the normalized coverage plots but lllumina MiSeq displays same deficiency
in low and high GC content regions of the human genome as does lllumina’s
other instrument (HiSeq) with similar chemistry, though great improvement has
been made since the earlier versions of the instrument with changes in the

Validating “Hard-To-Validate™ sites in NA12878

To evaluate Pacific Biosciences and lllumina MiSeq data for validation/extension, we sequenced 98 variant sites based on lllumina GA1 and GA2 data from the
1000G project. These had been previously validated either as true de novo mutations (38 sites) or false call artifacts (60 sites), using SOLID, 454 and Sanger
sequencing. Performance of data from the two platforms was similar by several metrics. Reference bias obfuscated the one wrong monomorphic call of Pacific
Biosciences while the single wrongly called polymorphic site was also miscalled in MiSeq and in our gold standard HiSeq whole genome dataset. From the 5 sites
miscalled using data from lllumina MiSeq 2 were in agreement with Pacific Biosciences (one listed above and one not called in Pacific Biosciences due to reference
bias), and 3 sites were called polymorphic in error due to noise in the MiSeq data. Pacific Biosciences RS data performed well by all metrics, and at a similar quality
I to lllumina data, demonstrating that the RS is a powerful tool for follow up validation or extension.
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: = - 1. We start our processing pipeline with the BWA-SW
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Pacific Biosciences SMRT pipeline software. production pipeline at the Broad Institute. The

Production pipeline performs an extra step that
has been designed for Illlumina data. Indel
Realignment is performed before Base Quality
Score Recalibration and this tool has a large
impact in the quality of the variation (especially
indels) identified in these technologies.
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1 site not called due to low coverage 12 sites not called due to low coverage BAM file using Picard Tools.
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Pacific Biosciences would greatly benefit from
Indel Realignment, but the current implementation
of the tool cannot handle Pacific Biosciences data.
We anticipate that future versions of the GATK will
S . Pacific Biosciences has incorporated the pipeline used address this issue and much improve the reference
.- L TR e e e e in this work on the latest version of the SMRT software. - bias Currenﬂy p|aguing Pacific Biosciences data.
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e ROt Variant discovery multi and single sample
| - T — To evaluate Pacific Biosciences and lllumina MiSeq data for variant discovery, we sequenced 177 kb in 61 amplicons from regions across human
chromosome 20 of NA12878. These amplicons contained 268 SNPs: 225 that had been validated in our gold standard deep whole genome callset and 43

were present in HapMap. We evaluated the calls made using lon Torrent and MiSeq data on the 8 samples from the 1000 genomes project assessing the Variant calling was done using the Genome Analysis Toolkit (GATK) developed at the Broad Institute.
For discovery assays, variants were identified using the Unified Genotyper tool of the GATK. For

B R Ky e ] | o O, S S ey T 4. We calibrate base qualities using the GATK’s Base
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Variant calling for validation and discovery

PacBio RS

' number of calls present in the OMNI chip for those locations and looking at call metrics. The expected number of calls in the region should be around 300 idat 4 the Genotvoe And Validate tool of the GATK. Th v
“C” INSERTIONS RANDOM ERROR _ _ _ _ _ _ _ _ validation assays we use e Genotype And Validate tool of the . The cancer dataset was
sites and a TiTv >= 2.0. We expect to call approximately 10 real indel events in the region, but do not have a gold standard callset for this region to compare. called using MuTect, a private somatic mutation caller of the GATK. Comparison datasets used for
Results showed that lon Torrent data clearly benefits from the Broad Institute pipeline due to systematic artifacts generated by the TMap aligner. validation were either previously validated using multiple technologies (Sanger, 454, Solid, Complete

Genomics, lllumina HiSeq and GA2), or consisted of deep whole genome data of the same sample.
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