Application Specific Accuracy with SOLID™ System High Throughput

Sequencing

technologies”

Asim Siddiqui, Heather Peckham, Fiona Hyland, Eric Tsung, Charles Scafe, Yutao Fu, Rajesh Gottimukkala, Caleb Kennedy, Aaron Kitzmiller, Stephen McLaughlin, Onur Sakarya, Paolo Vatta, Zheng
Zhang, Jeff Ichikawa, Gina Costa and Ellen Beasley, Life Techologies, 850 Lincoln Centre Drive, Foster City, CA, USA, 94404

ABSTRACT

The advent of high throughput next enables

study genome variations, transcription of coding and non-coding RNAs and eplgeneuc
profiles. The ability to design effective experiments that make efficient use of samples
and highly parallel ion requires a clear ing of the impact of
system accuracy on the power to detect a variety of meaningful biological differences
between or within samples. Standard expressions of sequence quality are important,
but insufficient, to support rational experimental design.

In developing the SOLID™ high throughput sequencing system we include system
validation and the release of system data sets. The SOLID™ System, continues to
improve data quality and the percentage of reads mapped in the data analysis. With
mapped data accuracy at greater than 99.9%, we continue to analyze reference
samples so that we can continue to report concordance to with the reference.

Using the SOLID™ 3+ System, we generated 128GBytes of alignable sequence for the
HuRef genome. Validating against the 7x Sanger and SNP chips for this individual
(Levy et al.), we found 99.7% SNP cor Small indel cor was 80-85%
depending on mapping parameters.

We will present data that demonstrates the power of SOLID ™ System to detect SNPs,
indels and CNV in standard resequencing experiments.

‘We will also present data on the detection of fusion transcripts using paired end
sequencing of the UHR and MCF7 RNA samples.

INTRODUCTION

Measures of sequence accuracy ultimately translate into the ability to correctly identify
genomics features. Here we present work that demonstrates the performance of the
SOLID™ System against orthogonal data measures.

MATERIALS AND METHODS

DNA Sequencing

The data presented are derived from 3 experiments.

1.Whole genome sequencing of the HuRef genome on the SOLID™ 3+ System using
long mate pair libraries sequenced to 50 bases on both ends.

2.Whole genome sequencing of the E. coli genome on the SOLID™ 4 System using
ToP chemistry on fragment libraries sequenced to 50 bases

3.Whole genome sequencing of the HuRef genome on the SOLID™ 4 System using
ToP on long mate pair libraries sequenced to 50 bases on both ends. This data is from
a single run.

Data were mapped using Bioscope™ Software under standard settings and
parameters. For E. coli, data were compared to the reference sequence of the
sequenced strain DH10B. For , p to the I by Levy
etal. A gold set of SNPs was created using Ihe concordant set of SNPs measured by
the mi and Sanger sequencing in that paper. We also
used the indels presented in that paper as a reference set.

To further investigate SNPs called in regions not covered by the microarray, we used
the SNP qualities and Sanger sequencing depth of coverage to identify sets of high
quality reference SNPs for validation.

Whole Transcriptome Sequencing

The data presented are derived from transcriptome paired end sequencing of UHR and
MCF7 samples sequencing 50 bases forward and 25 reverse. The data were mapped
Bioscope™ Software under standard settings and parameters. The software includes
methods to identify fusion transcripts using paired end and single end reads. We
employed the paired end method.

Fusions were validated against TagMan® assays.

RESULTS

Table 1. Summary of experiments

Expt Experiment
E. coli 1 slide paired end
3+ HuRef 2 slides long mate pair,

50bp; 1 slide fragment,
50 bp

4 HuRef 1 slide long mate pair,
50 bp

This table provides a summary of the statistics of the
sequencing run for each experiment,

Figure 2. 3+ vs. 4: genome coverage
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This figure demonstrates the improved genome coverage provided by the ToP sequencing chemistry

employed by the SOLID™ 4 System.

Figure 3. 3+vs. 4: GC coverage
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This figure demonstrates the improved coverage as a function of GC content of the sequenced region.

Figure 5. SNP concordance as a function of sequence depth for SOLID™ 3+

This graph shows how SNP concordance relative to the *gold set” of SNPs from Levey et al vary as a
function of sequence depth at the SNP position. Data were generated from 2 slides of long mate pair and .

Figure 6. Transcriptome Analysis Data Flow

Frmm————==

BAM Pre-process Refse
Alignment models to o

Iterator Exon Collection

Paired Read Single Read
Junction Junction
Finder Finder

———
Candidate
Junctions

Evidence
Evaluator

—_————

Fusion
Junctions

Alternatively
Spliced
Junctions

Regular
Junctions

This figure represents the data flow for paired end reads post mapping through the junction analysis for
detection of known and novel transcript detection

Table 2. Validated Fusions

Exon 1 Exon1Chr  Exon2

Exon 2 Chr Exon distance

improbable read though (not adjacent)

BAT34. chr6 SLC44A-15

known read through

BCAS4-1 chr20 BCAS3-24 chn7 NIA (different chromosome / strand)
BCR14 chr22 ABLL3 chro NIA (different chromosome / strand)
GAS6-14 chria RASA3-23 chiis NIA (different chromosome / strand)

Of the 36 fusions testsed, 16 (44%) validated against a TaqMan assay.

CONCLUSIONS

The results for human resequencing and human whole transcriptome experiments
demonstrate the accuracy of the SOLID™ Sequencing System for mammalian sized
genomes. The accuracy enables confident SNP calls at lower coverage.
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