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TP53 and EGFR gene mutations are drivers of lung cancer Lung cancer samples have copy gain or copy loss genotypes

Genetic mutation of the tyrosine kinase EGFR and tumour suppressor TP53 is common in In 9 cancer samples, tumor content was calculated by as 11-50% with fraction genome copy
advanced non-small cell lung cancer (NSCLC) (The Cancer Genome Atlas Research Network, altered of 49-76% (Figure 3a). Four samples had relatively more losses while three samples
2014, Nature). Lung cancers with EGFR and TP53 co-mutations are aggressive, are resistant had relatively more gains (Figure 3b).

to treatment, and have poor prognoses (Liu et al, 2022, Front. Oncol.).

Figure 3. Cancer cfDNA sample summaries (a) Variant allele frequencies (VAF), copy

Sequencing of cell-free DNA (cfDNA) from blood plasma provides a low intervention number, and genome fraction alteration. (b) Plot of total fraction genome alteration.
alternative to tissue biopsy (Bonanno et al, 2022, Br. J. Cancer.). Targeted sequencing of A. B.
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Fraction Genome with CN Gains

NSCLC plasma cfDNA samples were assayed using the Follow It liquid biopsy assay (Imagia
Canexia Health) to identify samples with EGFR and TP53 co-mutations.

Cancer cfDNA samples have smaller nucleosomal peak fragment lengths

Native-molecule WGS libraries were prepared from up to 100 ng of cfDNA from ten Circulating tumor DNA (ctDNA) fragments are shorter than normal cfDNA fragments
advanced NSCLC cfDNA samples with EGFR and TP53 co-mutations, and ten normal cfDNA (Underhill et al, 2016, PLoS Genet.; Mouliere et al, 2018, Sci. Transl. Med.). When all reads
samples using the SQK-LSK110 ligation kit (Oxford Nanopore Technologies) with a short- were combined for normal or cancer cfDNA samples, cancer samples had smaller
fragment optimized protocol. Libraries were sequenced using MinlON r9 flow cells on a mononucleosomal and dinucleosomal peak fragment lengths (Figure 4a). Mononucleosomal
MinlON Mk1b or GridlON instrument. Data was high-accuracy basecalled and aligned to the profiles distinguished 5 cancer and 5 normal samples (Figure 4b) while dinucleosomal profiles
human genome (Guppy v6.2.1; dna _r9.4.1 450bps_modbases 5hmc_5mc_cg hac.cfg; distinguished 9 and 9 respectively (Figure 4c) showing promise for nucleosomal peak
GRCh38). fragment lengths in classification of high tumor burden cfDNA samples (Figure 4d).
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