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High Sensitivity Detection of Clinically Actionable Mutations in FFPE and FNA Tumor Biopsies
Using Two Orthogonal Next Generation Sequencing Procedures
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SUMMARY

» Next generation sequencing (NGS) can provide comprehensive and massively parallel analysis
of molecular alterations in oncogenes and tumor suppressor genes associated with cancer
pathway signaling.

« Complementary and scalable enrichment procedures for direct amplicon sequencing of
“druggable” cancer genes were developed for FFPE and Fine Needle Aspiration (FNA)
specimens across two orthogonal NGS platforms.

* PCR enrichment procedures enabled uniform coverage across SuraSeq™ 200, SuraSeq™ 500,
SuraSeq™ 7500 and lon AmpliSeq™ cancer gene panels, with NGS read depths of >1000X and
detection of variants representing as few as 1-3% of reads.

 The results support the utility of high sensitivity, high resolution mutation assessments across
thousands of loci in heterogeneous FFPE and FNA tumor specimens.

MATERIALS AND METHODS

Three FFPE and FNA compatible PCR-based enrichment panels were developed. The first two were
multiplexed PCR assays that targeted 8 amplicons in 5 cancer genes or 35 amplicons in 16 cancer
genes, including the most common mutations in the MAPK/ERK and PI3K/AKT pathways. The third
included nearly 1000 amplicons from 52 cancer genes. Primers were designed to avoid known
SNPs, repetitive sequences, and pseudogenes whenever possible, and included adaptor sequences
to enable direct sequencing on either the lon Torrent PGM or the lllumina GAllx. FNA DNA inputs
from 10 ng or FFPE DNA inputs from 10 ng to 2 ug were evaluated for PCR enrichment, and samples
were barcoded up to 36/lane (GA/Ix) or 13/chip (PGM). Workflows for GAllx NGS required ~3-6
weeks, whereas sample processing on the PGM required <3 days.
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Figure 5. Mutation frequencies in pooled cell line DNA (Table 5) are

highly correlated across operators and sequencing chips. AmpliSeq
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multi-sample barcoding was not available for the samples processed.

Table 5. lon AmpliSeq™ enrichment quantitatively recovers known
mutations from pooled cancer cell DNA following PGM NGS.

« The three proposed enrichment approaches can accommodate both large-scale, whole exon mutation assessments in
~96 samples per run, as well as “hotspot” mutation analyses across 15-50 genes with a rapid turnaround time (<1 week).



