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Cell line dilutions show high sensitivity and specificity

UltraShear digested DNA from two breast cancer cell lines, HCC1954 and MCF7, were diluted
into GiaB background at concentrations between 0 and 100 ppm. These were profiled using
panels of 1900 variants, alongside five HD cfDNA samples.

Introduction

Circulating tumor DNA (ctDNA) analysis for minimal residual
disease (MRD) detection is increasingly demonstrating value in
cancer patient care.

As shown in Figure 4, with basic calling, noise was present at ~10 ppm (~1 in 100,000).
Following custom analysis with advanced filtering, positive signal was seen in all replicates at
1.2 ppm and above, with quantitative agreement with expected ppm values (Figure 4). Even at
lower tested dilutions (1.2 ppm and below), most samples had two positive variants (Table 1).
By comparison, many of the negative samples (healthy donor cfDNA and GiaB) had no signal,
and in those that did it was always below 1 ppm.
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In some clinical settings, ctDNA levels are relatively high, and a broad range of
assays are likely suitable’-2.

However, there is growing evidence that detection down to 1 ppm (parts per
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Table 1: Number of variants
detected per sample.

Values are the mean with a 95%
confidence interval. Values from
both panels are combined.

Figure 4: Observed signal in cell line dilutions into GiaB (6 replicates except
50 and 100 ppm), as well as 5 HD cfDNA samples (2 replicates). Left side
shows basic processing, right side custom NeoGenomics algorithm.
Sequencing performed on an lllumina NovaSeq 6000. ND = Not Detected.

Variants which are called are
stochastic between individual samples

Upfront FFPE whole genome sequencing (WGS) of a patient’s tumor is used to detect patient-
specific somatic variants, then used to curate and synthesize a panel targeting up to 5,000
mutations with a proprietary variant selection algorithm.

The assay generates sequencing libraries with a novel chemistry. It can utilize a range of DNA

input levels but throughout this study we added 5,000 amplifiable copies of the genome as
measured by ddPCR.
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Figure 7: Observed ppm signal in dilutions of patient cfDNA mixed into HD 9enerated for each sample.
cfDNA. Eight patient panels of up to 5,000 variants, all samples iIn
duplicate. Color represents the panel used in each sample. ND = Not Detected.

large panels of up to 5,000 variants, the assay leverages WGS of the tumor tissue.
Comparison of the lllumina NovaSeq 6000 with the Ultima Genomics UG 100 shows high
concordance of mutations detected as well as observed Variant Allele Frequency (VAF).

included in the panels (in silico).

a) Panel comparison, patient tumor b) Panel comparison, cell lines c) VCF comparison: Ultima vs lllumina
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Figure 3: Comparison of VAF for WGS variants identified through Illumina and Ultima sequencing of the same
samples. a) Panels of up to 5,000 variants derived from patient tumour FFPE tissue, designed on the Ultima
platform and compared to their corresponding lllumina sequencing. b) Panels of ~2,000 variants derived from cell
lines. c) Alluvial plot showing the comparison between all variants found in cell lines across platforms.
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We are developing a WGS-based tumor-informed assay for MRD detection,
which is able to consistently detect cancer signal at levels in the order of 1 ppm
and below, through novel chemistry, proprietary algorithmic selection of variants

and bioinformatic processing. We have shown the assay is compatible with both
lllumina and Ultima sequencing, both for variant selection in tumor and MRD
assessment in cfDNA. We continue to refine the molecular and algorithmic
processes to reduce the false positive calls and boost signal.
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