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Abstract

Cancer is a highly heterogeneous disease and the
molecular basis of its progression is not well understood.
A common hallmark in cancerous cells is the
development of copy number variations (CNVs) across
the genome, which then propagate as the tumor grows.
To determine the extent to which CNVs vary at an
individual level, we analyzed a 5-patient prostate cancer
dataset generated from single nucleus methyl-3C
sequencing (sn-m3C-seq). After applying a single-cell
based CNV caller, we investigated the differences
between CNV profiles across individuals, cell types, and
tumor spatial locations. For instance, we found that donor
BS13497 expressed significantly more CNVs, particularly
in luminal cells. Also, CNV counts varied widely by spatial
location, with benign cells containing the least. This
project highlights the variability of CNV profiles in prostate

Background/Motivation The dataset
What is a copy number variation? * sn-m3C-seq sequencing (joint methylation
and chromatin capture)
A deviation from the typical number of « Cell type inferred from cell-specific profile
copies (2) of a particular DNA sequence » Spatial location in the tumor
in the genome » Batched in plates of 384 cells
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Project objectives

* To use single-cell CNV calling pipeline (Ginkgo)
identify differences across cell type, donor, and
spatial location

« To validate those CNVs
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cancer across individuals, cell types, and spatial tumor cells (bl UMAPY
locations, with the further potential to identify the
biological significance of the most salient CNVs.
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Strategies for validating cancerous CNVs
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Figure 1a-b. Number of CNVs per cell across spatial location
(a) and cell type (b). Cancerous cells have more CNVs than
benign, but 95% vs 50% regions do not show a noticeable

respectively, which could be of biological interest.
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» More heterogeneity in cancerous cells E more CNVs, as do chromosomes 10 and 16. Chromosomes 2, 4, 13, 19, 21,
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Figure 2a. Jaccard similarity scores per chromosome between benign BS16194
pseudobulk “model vectors” and all BS16194 single-cell profiles, by spatial location. Ta keawayS
Chromosomes marked with purple dots have no CNVs called in the pseudobulk data.
Similar comparison results across locations may suggest that the pseudobulk CNV
calls were not sufficiently representative of a “true” benign cell profile.
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» Applied single-cell based CNV caller to multi-omic
sequencing prostate cancer data
« Validated calls with a CNV profile-concordance approach
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Single-cell to single-cell comparison based on the expected heterogeneity of tumor cells
* Implemented a non-overlapping windows binning strategy to
b identify cell-to-cell comparable CNV profiles
= o » Observed that CNV expression differs across donor, cell
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Next steps

* Are the CNVs occurring in biologically interesting locations within

the genome?
Which genes are most frequently impacted by CNVs?
Validate CNVs using bulk WGS data (establish as “ground t

ruth”)

Can single-cell based CNV callers like Ginkgo effectively handle

pseudobulk data?

Account for the complications of bisulfite conversion in alignment
The overwhelming majority of presumed benign cells express a
whole-chromosome aneuploidy event at chromosome 8. Can
these cells fully act as a control against the cancerous cells?
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Figure 2b. Jaccard similarity scores per chromosome between all single-cell profiles
of each spatial location against themselves. Benign values tend to be higher than that
of 95% cancer and 50% cancer, indicating a more homogenous set of CNV profiles.
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