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Abstract
Motivation: A cancer genome is derived from the normal germline

genome through a series of somatic mutations. Somatic structural
aberrations – including duplications, deletions, inversions, transloca-
tions, and other rearrangements – result in a cancer genome that is a
scrambling of intervals, or “blocks” of the normal genome. We present
an efficient algorithm for the reconstruction of a cancer genome using
alignments of DNA sequence reads from the cancer genome to a nor-
mal reference genome.

Method: We assume that a cancer genome has been sequenced us-
ing a paired end, or mate-pair approach, and that the resulting paired
reads are aligned to the reference genome. From these alignments, we
derive a partition of the reference genome into intervals. We also derive
an estimated copy number for each interval using depth of coverage by
aligned reads, and determine adjacencies between intervals from clus-
ters of discordant paired reads. From this information we formulate
the Copy Number and Adjacency Genome Reconstruction Problem of
determining the cancer genome whose organization is most consistent
with the derived intervals, adjacencies, and copy numbers. We design
an efficient algorithm to solve this problem by reducing it to a net-
work flow problem on a corresponding interval-adjacency graph. The
solution to the network flow problem results in an Eulerian (multi)
graph, containing an Eulerian tour that corresponds to a possible can-
cer genome that is consistent with the sequencing data.

Results: We apply our algorithm to ovarian cancer genomes that
were sequenced as part of The Cancer Genome Atlas. We identify
numerous structural aberrations in these genomes and reconstruct re-
arrangements that suggest the occurrence of breakage/fusion/bridge
(B/F/B) cycles, a particular mechanism of DNA repair and duplica-
tion.
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