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Introductio

Liquid biopsies represent a promising area of facilitating cancer research as blood collection is less invasive than tumor
biopsies. Cell free DNA (cfDNA) consists of small (150 - 500 bp) DNA fragments that circulate in the blood. cfDNA
levels tend to be low in healthy, non-pregnant patients, and increase in patients with cancer, pregnancy, or extensive
damage to tissue. CFDNA is believed to be derive mostly from apoptotic cells for which biomarkers for a variety of

diseases have been found in CONA.
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FFPE tissue is often used to look for cancer-associated mutations despite
invasiveness: however it does not always correlate with the mutations seen in cfDNA
In this poster we present a comparison of matched FFPE and plasma samples to
determine how many mutation are seen in both tissues. We also look at where the
mutational mismatches appear in the chromosome. Different chromosomal regions
can have different mismatch rates, and we use this to draw conclusions about the
best chromosomal lacations for biomarkers. We automated from extraction through
sequencing in collaboration with Swift biosciences.

As CfDNA is extracted from blood, it is a non-invasive way to detect disease; however,
there is some concern that cfDNA does not contain the same biomarkers as tumor
tissue. Tumor tissue is typically removed and stored as formalin-fixed, paraffin-
embedded tissue, a process that preserves the morphological structures well but
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Majority of Variants are identified in both sample types

We identified both single nucleotide variants (SNV) and insertion and deletion (indel) events in the sequencing results from all
the samples. First we compared the SNVs found in both sample types. The majority of the SNVs and indels were identified in
both sampling methods and all tissue types (Figure 1 and Figure 2). In all of the samples unique SNVs and indels were identified

in both cfDNA and FFPE DNA. More SNVs were identified when sequencing DNA from FFPE than cfONA, however this

difference wasn't statistically significant. Conversely, more indels were identified when sequencing cfDNA and this difference

is statistically significant.
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We also wanted to verify that the variants that were found in
both sample types were found at equal frequency. This was
determined by comparing the allele frequency identified by
sequeincing cfDNA and DNA from FFPE tissue. We compared
the ratio of the two allele frequencies. For all 8 pairs the ratio
of cfDNA allele frequency to FFPE allele frequency was 11 the
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allele frequency for variants identified by cfDNA and FFPE were

not significantly different than each other. Interestingly though
When looking at variants with allele frequenc:

2 standard deviations from the mean. cfDNA showed allele
frequencies higher than FFPE for more variants.

Insertion and Deletion Variants
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Variants found n both Samples with differing
allele frequencies

L

Variant locatio

To determine if mutations were evenly distributed throughout
chromosames, each chromosome was divided into 10 bins; the first 10% of
each of the 23 chromosomes were treated as one bin. The mutations were 0o

pooled nto the 10 bins for each chromosome. Ths was done separately for  § 7o
mutations found in only DNA from only FFPE or cfDNA and found in both ®0
FFPE DNA and cDNA. o
The graph to the right shows how the mutations mapped across the 10 3 o
bins. A Pearson’s correlation was done to test for how differently the =

mutations mapped across the 10 bins. Mutations found only in FFPE tissue
did not correlate (i s well as mutations found only in cfDNA (P=0.8)
to the position of mutations found in both FFPE DNA and CiONA.
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Variants Found at ClinVar Pathogenic Location

We wanted to determine if we found any pathogenically relevant variants. To do this we compared against a list
of variants from the NCBI ClinVar database. We only used variants that had the clinical significance of conflicting
interpretations, uncertain significance, likely pathogenic, pathogenic and risk factor. We did this for all four of the tumor
types. We were able to identify 2 variants in the ClinVar database only found using the DNA from FFPE tissue.
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In most of the samples however, we were unable to find any variants identified in the ClinVar database. We were
however, able to find variants at the same position as variants in the ClinVar database. These could also alter the
encoded protein and would be good candidates for further study into phenotype. Interestingly all of these variants

were found in the FFPi

E DNA sequences; one of them was only found in FFPE DNA sequences; higher sequencing

chemically modifies and degrades the nucleic acids, coverage of the cfDNA could help to identify these variants.
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