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Rapid and Automated Comprehensive Genomic Profiling to Assess Single-gene and Complex Biomarkers Including Genomic Instability
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Introduction
Comprehensive genomic profiling (CGP) assays are important
to advance research into precision medicine, which aims to
deliver the right drug to the right patient at the right
time. However, CGP is typically associated with a complex
manual workflow with many touchpoints and slow turn-around
time (TAT) to results. To facilitate adoption of CGP, an
automated workflow with rapid TAT is required. Hence, we
developed a 500 gene targeted amplicon enrichment-based
oncology research panel that delivers DNA small variants,
copy number alterations (CNA), RNA-based gene fusions and
complex biomarkers including microsatellite instability (MSI),
tumor mutation burden (TMB), and homologous recombination
deficiency (HRD) on the lon Torrent Genexus™ automated
sequencing system.

Methods

The Oncomine™ Comprehensive Assay (OCA) Plus is being
developed on the Genexus™ automated sequencing platform
using 30ng of DNA and RNA as input. The Genexus
sequencer provides automated library preparation, templating,
sequencing and variant reporting in a typical TAT of 24 hr. Cell
lines, reference controls and orthogonally tested FFPE
research samples are used to evaluate various endpoints for
sensitivity and PPV. For HRD, we developed a novel algorithm
(GIM, genomic instability metric) to summarize unbalanced
CN segments to measure genomic instability and compared
the scores to same samples sequenced using on-market OCA
Plus assay on GeneStudio™ platform.
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OCA Plus on Genexus™ allows CGP with next day
results for DNA variants and RNA fusions including
TMB, MSI and HRD with low input in a single assay

Genomic Instability Metric (GIM)

GIM is a novel metric to quantify genomic scars/instability associated with HRD. It is based on genome
segmentation’ using CNV log2 ratios and log odds for SNP allele frequencies which allows to summarize
different unbalanced copy number events across the autosomes. It ranges from 0-100, the higher the
value, the more genomic instability. For ovarian cancer, we derived a threshold of 16, equal to or above
which the sample is classified as genomic instability high and vice versa.

Examples of unbalanced CN gain and
loss events that are summarized in GIM

Top: Schematic, depicting examples of how a CN gain
and loss are affecting minor and total copy numbers.
Right: OCA Plus analysis of a HR-deficient sample,

and

demonstrating  the  genome  segmentation
unbalanced copy number alterations. GIM for this
sample is 25.
Results
SNV/Indel performance in AOHC samples
Variant Type Sensitivity PPV
SNVs 99.5% 99.4%
Indels 99.0% 98.5%

The AcroMetrix™ Oncology Hotspot Control (AOHC) was
sequenced to evaluate OCA Plus SNV and Indel variant

calling performance.
SNV/Indel performance in FFPE samples

Variant Concordant Genexus GeneStudio

PPA
Type Calls Only Only

SNVs 38 0 1 97.6%
Indels 3 0 0 100%
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TMB score correlation with TMB Mix controls

TMB Control  EXPected  Measured
(mut/Mb) (mut/Mb)
TMB Mix7 72402 62
TMB Mix-9 95+ 0.4 953
TMB Mix-13 126 4 0.02 1229
TMB Mix20 20,1 + 0.2 20.90

Evaluation of TMB score performance by
sequencing SeraCare® FFPE TMB Reference
Mix samples, with known TMB scores.

SNV/Indel variant calling performance in FFPE
samples was evaluated using a cohort of (N=26)
samples  containing hotspot variants  and
comparing them against the variant calls made in
the same samples sequenced using on-market
OCA Plus assay on GeneStudio™ platform. High
percent positive agreement (PPA) was observed
between the two platforms.
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MSI performance in Reference Controls
and FFPE samples

SR samies Sensitivity ifici
Reference 76 100% 100%
FFPE 352 100%  99.3%

The OCA Plus assay was used to evaluate
MSI calls in controls as well as >350
colorectal, endometrial, and stomach FFPE
samples. The concordance in FFPE samples
was 99.4% with sensitivity of 100% and
specificity of 99.3%.

Fusion detection in Reference Controls

TPMB-NTRK1 -

CD74-ROS1
CODCB-RET

Number of Reads
The SeraSeq® Fusion RNA Mix v4 control
contains 18 important gene fusions. The OCA
Plus assay successfully and reproducibly
detects all 18 fusions (2M reads per sample).

CNV performance in control and FFPE
samples

Variant Type  Sensitivity PPV
CNV Gain 95.0% 98.8%
CNV Loss 92.0% 100%

Evaluation of CNV gain (CN >=6) and CNV
loss (homozygous loss) were performed by
sequencing FFPE samples of varying tumor
types with Oncoscan™ Affymetrix array as the
reference assay.
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GIM analytical performance
GIM can stratify ovarian HRD+ samples.
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GIM (GeneStudio)
FFPE samples and cell-lines from different

Ovarian cancer samples with BRCA1/2
mutations are HRD positive. GIM can

stratify BRCA1/2 mutated
BRCA1/2 WT samples.

cancer types (N=73) were sequenced on
both GeneStudio and Genexus platforms.
We found GIM to be highly correlated on
the two platforms.
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HRD calling using OCA Plus was evaluated in two different ovarian tumor FFPE
cohorts and exhibited very high concordance in BRCA1/2 variant calling and genomic
instability scoring using GIM as well as combining them to derive HRD status when

compared to two different referenc

OCA Plus BRCA1/2 (N=93)
Mut wr

e assays as shown in Table 12 and Table 23.

OCA Plus GIM (N = 86) OCA Plus HRD (N =86)

M+ GM- HRD+  HRD-
Mt 29 3 @+ 47 2 HRD+ 51 1
Reference Assay 1 it T & d. 8 8  HRD- 7 27
Postive Percent
Agreement (PPA) 0% B o
A‘N?gahve rf"e(ﬁggl) 98.3% 77.8% 794%
Overall Percert
Agreement (OPA) 957% ez o

Data courtesy of Dr. Normanno, Istituto Nazionale Tumori-IRCCS-Fondazione G. Pascale, Naples, Italy

Table 1. OCA Plus BRCA1/2 variant calling, GIM and HRD concordance to Reference Assay 1

OCAPlus BRCA1/2(N=75)

OCAPlusGIM(N=77)  OCAPIus HRD (N=79)

Mt wr GM+ G- HRD+ HRD-
Mt 25 3 G+ 48 2 HRD+ 54 2

R:';'e""e SV2 0 7 @ 7 0 HRD- 5 18
itive: nt

feandityi 89.2% %% %4%

Negative Peroent

presceir i 100% 1% 782%

Overall Percent
Prosbabivg8 9% 88.3% 91.1%

Data courtesy of Dr. Ahwon Lee, Department of Hospital Pathology, Seoul St. Mary'’s Hospital, College of Medicine, The Catholic

University of Korea, Republic of Korea
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