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Human papillomavirus (HPV) infection is necessary in the devel-
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Figure 3: (A) Graphical representations of the six categories of HPV integration event structures (eccDNA = extrachromosomal circular DNA). (B) The number of each HPV
Onset of Genome Accsssory proteins integration event type across the cohorts. (C) The frequency of the integration event types between HPV types.
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Figure 1: (A) The evolution of HPV infection, to cervical intraepithelial neoplasia A deletion duplication eccDNA B
(CIN), to invasive cervical cancer (ICC). (B) Examples of the episomal and inte- ,
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Objective: Investigate how integration of HPV affects the = = — — — S 107 .

structure and regulation of cervical cancer genomes using = — = = — 2 .

Oxford Nanopore Technology (ONT) long read sequencing. = - = = = o . . |
== T = = — o deletion duplication eccDNA
= - = m — (n=23) (n=10) (n=22)

i — = = u —
Aims: = 5 . = two breakpoint integration types

1) Determine the structural categories of HPV integration using
ONT long-read whole genome data (59 samples total).
2) Investigate and describe how each category affects the

human genome. HPV integrants can have heterologous structures of the HPV genome

3) Assess the impact of HPV integration on local methylome

Figure 4: (A) An example of sequencing read coverage at each two-breakpoint integration type. Orange lines denote the HPV integration breakpoints. (B) The distance between
breakpoints in the two-breakpoint integration types.
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Figure 5: (A) Schematic of possible integrant structures in an HPV integrant with two breakpoints. (B) Schematic of how several heterologous integrants can exist between a
single breakpoint pair, with the size of the integrant increasing by n HPV copies. (C) The number of integrant structures between all identified breakpoint pairs within the cohort.
Integrants with 2+ identified structures were classified as heterologous. (D) The maximum size of the integrant structure in a breakpoint pair as shown by the number of HPV ge-
I ] nomes in HPV16 and HPV18 integrants.
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Figure 6: (A) The methylation frequency within and adjacent to HPV integrants in de- _ _ _ _
letion and eccDNA integration events. The regions 5kb upstream and downstream Figure 7: (A) The density of differentially methylated regions (DMRs) across the chro-
(relative to the direction of HPV transcription) are divided into 500bp bins. Within HPV, mosomes in an example sample. Regions harbouring HPV integration are noted by a
the methylation of each CpG group is shown as a point. Open and closed arrowheads dotted line. HPV integrated region shown in (B) is marked by an orange box. (B) Inte-
HTMCP (n=42) TCGA (n=17) indicate where that breakpoint on HPV connects to the matching arrowhead on the grative Genome Browser (IGV) snapshot of the DMR hotspot at the HPV-integrated
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Figure 2: (A) The number of integration events across the HTMCP and TCGA
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