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INTRODUCTION

Accurate and early detection of oncogenic markers may one day be the key to
fighting cancer. However, with complex workflows, long turnaround times, and
numerous user touch points of most sequencing platforms do not make the
process attainable. In contrast, the fully automated Genexus™ system provides a
specimen-to-report workflow for cancer research with minimal user touchpoints
and single day turnaround time. FFPE (formalin-fixed paraffin embedded) tissues
and liquid biopsy are two of the main sample types used in oncology research.
Here we report the use of the Oncomine™ Precision Assay (OPA) with the
Genexus™ System, which provides a comprehensive genetic profile across 50
key genes using DNA and RNA from FFPE tissues or cfTNA (cell free total
nucleic acid) from liquid biopsy samples.

The lon Torrent Genexus™ Integrated Sequencer is part of the Genexus™
System, the first turnkey next-generation sequencing (NGS) solution. Comprised
of two instruments, the Genexus™ Purification System and the Genexus
Integrated Sequencer, the Genexus™ System enables a workflow from biological
specimen all the way to the final report. The lon Torrent Genexus™ Purification
System automates nucleic acid extraction, purification, and quantitation on a
single platform to provide a consistent and efficient workflow solution for next-
generation sequencing (NGS) sample preparation. The Genexus™ Integrated
Sequencer automates NGS library preparation, templating and sequencing.
Genexus™ software links the two instruments, tracks the sample information and
provides a report.

One of many oncology research assays that can be used on Genexus™ system
is Oncomine™ Precision Assay (OPA). OPA analyzes 78 variants, including
mutations (45), CNVs (14), and fusion variants (19), across 50 key genes.
Included are tumor suppressor genes such as TP53, cancer drivers, and
resistance mutations. Content has been carefully curated to include relevant
targets and also targets of emerging importance in precision oncology clinical
research. OPA is compatible with formalin-fixed, paraffin-embedded (FFPE)
tissue as well as liquid biopsy samples.

The OPA assay only requires 10ng of DNA and RNA from FFPE samples and
20ng of cfTNA from liquid biopsy samples. Genexus™ purification instrument
onboard quantitation data showed successful extraction of NA exceeding the
required yields for library preparation. Excess NA was automatically aliquoted
into an archive plate and stored for future use. Sequencing results for four
samples of FFPE or liquid biopsy were reported within 24 hours. Both Control
and clinical research samples showed expected assay metrices including read
coverage, molecular coverage, and uniformity. The results reported all expected
variants at correct allele frequencies, including BRAF V600E, KRAS G12C,
PIK3CA N345K, AKT1, etc.
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Sequencing on Genexus™ integrated sequencer — FFPE samples
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Figure 7. FFPE DNA sequencing run matrices for clinical research samples and
Horizon HD789 control. All samples met the run and sample QC specifications.
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Figure 8. FFPE RNA sequencing run matrices for clinical research samples and
SeraCare ® FFPE Fusion control. All samples met the run and sample QC
specifications.
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SeraCare ® FFPE tumor fusion RNA v4 control that includes 15 RNA variants
including 2 RNA exon variants, EGFR and MET.

Sequencing on Genexus™ integrated sequencer — Liquid Biopsy
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Figure 10. cfTNA sequencing run matrices for clinical research samples and
control with 0.1- 0.5% allelic frequency. All samples met the run and sample
QC specifications.
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Figure 1. lon Torrent™ Genexus™ System and workflow.

Oncomine™ Precision Assay (OPA)
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Figure 2. Oncomine™ Precision Assay (OPA) analyzes 78 variants, including
mutations (45), CNVs (14), and fusion variants (19), across 50 key genes.

RESULTS

Sample purification on Genexus™ Purification System
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Figure 3 - 4. Sequential DNA and RNA extraction from FFPE samples. One 10um
curl per sample was used for the extraction. All samples yielded at least 10ng of
DNA (Min = 12.43ng, Max = 787.8ng, Avg = 229.5 ng) and RNA (Min = 31.39ng,
Max = 2718.34ng, Avg = 709.63 ng) recommended for the assay.

PPV 95.90% calculated using internally generated

fragmented control mixtures that contain variants at 0.1%, 0.25% or 0.5% allelic
frequencies.

CONCLUSIONS

* Genexus™ system provides a user-friendly workflow with automated nucleic
acid purification, quantitation, sample dilution, library preparation, sequencing,
and data analysis with minimal hands-on time that can be performed with
limited expertise.

« Genexus™ system, consumables, reagents and Oncomine™ Precision Assay
are configured to provide flexibility in sample run configurations and lane usage
to increase workflow efficiency.

« Oncomine™ Precision Assay only requires minimum input amount of DNA and
RNA from FFPE samples (10ng) and cfTNA from liquid biopsy samples (20ng)
to examine 78 variants, including mutations (45), CNVs (14), and fusion
variants (19), across 50 key genes.

» Comparable sample and run QC matrices for control and clinical research
samples on Genexus™ system demonstrate the robustness of the system.

* High sensitivity and PPV in detecting control and clinical research sample
variants using Oncomine™ Precision Assay on Genexus™ system
demonstrates the reliability of the assay and workflow to be used in clinical
research.
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Figure 5. cfTNA extraction from liquid biopsy samples. 4 mL (samples 7-12) to 8mL
(Samples 1-6) of plasma was used for the extraction. 83% of the samples yielded at
least 20ng of cfTNA, recommended for the assay. All samples yielded at least 5ng
of cfTNA, recommended minimum for the assay (Min = 12.03ng, Max = 148.21ng,
Avg = 63.91ng).
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