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Somatic SV and SNV calling performance

Genome-wide SmC and ShmC profiling in cancer

Cancer is a complex and dynamic disease driven by somatic genomic and epigenomic alterations that accumulate over time. These SV calling (COLO829 T60X/N30X) SNV calling (COLO829 T60X/N30X)

changes give rise to heterogeneous collections of cells or clones, each with distinct (epi)genomic profiles within a single tumour. ol el /e Lo/ L2/ 12 10/ 19 W Partial 1.0 S - od e D

Accurate characterisation of these changes is crucial for understanding the mechanisms driving the disease, identifying potential o BN Exact 08 > S > g 640 B
therapeutic targets, and personalising treatment strategies. Due to the technological constraints of short-read and array-based 5 Z & 2 2 B
approaches, cancer research has historically had a strong focus on detecting small genomic changes like SNPs and small indels ~ 0-6 “§ “CS O.l.T.ll .ll
(SNVs) as well as the broad characterisation of large-scale copy number changes (CNVs), mostly ignoring other important variant LLo_4 § § | |

classes and epigenetic modifications. Here we demonstrate how Oxford Nanopore native long-read sequencing enables the direct 0> é é 129

detection of not only SNVs, but also break point-resolved simple and complex structural variants (SVs and CNVs), haplotype phasing | ;‘i = ;‘i 5 9

of all variant types, and identification of DNA modifications like 5-methylcytosine (5mC) and 5-hydroxy-methylcytosine (5hmC) from a 0.0 5 o o o o o g’ E g = 6

single tumour-normal dataset. We illustrate how our end-to-end somatic workflow streamlines analysis for the different variant classes s W e w g S - 9 _l..-l- ““““““““ ..!
and benchmark somatic SNV and SV calling performance using well characterised cancer cell lines and in-silico benchmarking ~ » » w o§\° 0 | |

datasets at different sequencing depths. Finally, we use real-world tumour-normal pairs to showcase a comprehensive sample to Empiric allele fraction [%] Allele fraction [%] Breast Colon Kidney Lung Breast Colon Kidney Lung
answer tumour-normal analysis using Nanopore sequencing. This includes the characterisation of complex patterns of somatic SVs in

. S . . . . . Next, we benchmarked somatic SV (Severus®) and SNV (ClairS®) calls against truth-sets from Valle-In- Regulation of methylation is a critical mechanism of cancer progression’™. Nanopore sequencing can
the different cancer samples, the identification of unique 5mC methylation patterns, exploring characteristic differences in 5hmC levels . . _ _ _ .
between tumour and normal samples as well as showing how Nanopore long reads enable haplotype and clone specific CNV calling as clan et al.” (S\/) and Arora et al.® (SN\/) for COLO892 (60X tumour and 30X normal). We found near-per- profile 5mC and 5hmC methylation without the need for bisulfite treatment. When comparing average
well as phasing of genetic and epigenetic variation. fect recall for SV calling. 49 out of 52 SVs were called correctly with two more called but represented 5mC levels we found genome-wide hypomethylation in cancer tissues alongside regional
differently. For SNV calling we found high precision and recall (F1 > 0.9) down to 10% allele frequency. hypermethylation of promoters.
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First, we screened all samples for pathogenic germline mutations and identified a 10 kb deletion Using somatic SV calling we were able to pinpoint and phase the exact breakpoint of the complex CNV References
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