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Genomic instability is a frequently occurring feature of cancer that involves large-scale structural
alterations. These somatic changes in chromosome structure include duplication of entire
chromosome arms and aneuploidy where chromosomes are duplicated beyond normal diploid
content. However, the accurate determination of aneuploidy events in cancer genomes is a challenge.
Advances in sequencing technology allow the characterization of haplotypes that extend megabases
along the human genome using high molecular weight (HMW) DNA.

Bell et al. employed a library preparation method in which sequence reads have barcodes linked to
single HMW DNA molecules. Barcode-linked reads are used to generate extended haplotypes on the
order of megabases. We developed a method that leverages haplotypes to identify chromosomal
segmental alterations in cancer and uses this information to join haplotypes together, thus extending
the range of phased variants. With this approach, we identified mega-haplotypes that encompass
entire chromosome arms. We characterized the chromosomal arm changes and aneuploidy events in
a manner that offers similar information as a traditional karyotype but with the benefit of DNA
sequence resolution 1).

Acquired aneuploidy was frequently detected in recurrent gliomas and was characterized by IDH
mutation but without 1p/19q co-deletion, and further converged with acquired alterations in the cell
cycle and poor outcomes. The clonal architecture of each tumor remained similar over time, but the
presence of subclonal selection was associated with decreased survival. Finally, there were no
differences in the levels of immunoediting between initial and recurrent gliomas. Collectively, the
results suggest that the strongest selective pressures occur during early glioma development and
that current therapies shape this evolution in a largely stochastic manner 2).
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