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1 Statement of the Problem.

A DNA chromosome has two strands with complementary orientation. A set of genes E

and a permutation Γ over E is called a gene system, denoted by (E,Γ), when Supp(Γ) = E

and ΓΓ = ι. The permutation Γ associates each gene to its complementary. For instance,
given the set of genes E = {−4, −3, −2, −1, 1, 2, 3, 4} and the permutation Γ =
(1 − 1)(2 − 2)(3 − 3)(4 − 4), the pair (E, Γ) is a gene system since the support of Γ is E

and ΓΓx = x for any x ∈ E.
Given a gene system (E, Γ), a cycle α is called a strand when x ∈ Supp(α) implies

Γx 6∈ Supp(α) for each x ∈ E. The conjugation of a permutation α by β, denoted by β ·α , is
βαβ−1 [2]. A chromosome is a product of two strands α and Γ ·α−1. Two chromosomes are
disjoint when their supports are disjoint. A genome is a product of disjoint chromosomes.
A fundamental property of genomes is: if π is a genome, then ΓπΓ = π−1.

A genome rearrangement problem consists of finding a minimum sequence of mutational
events called rearrangement events that transform a genome into another.

2 Data Structure

The design of new data structures [3] allowed the improvement in performance of algorithms
for genome rearrangement problems involving signed reversals [4] and transpositions [1]. We
present a new data structure that is based on the algebraic formalism for genome rearrange-
ments [2]. The Figure 1 illustrates the data structure.

The data structure can be used, with a few modifications, in algorithms for different
genome rearrangement problems (e.g. involving generalized transpositions or fusions, fis-
sions, and signed reversals).

Given the genomes π and σ in (E,Γ), we can obtain a minimum sequence of fusions,
fissions, and signed reversals that transforms the genome π into σ in O(n), where n = |E|,
using the data structure in Figure1.
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Figure 1: Genomes π = (3 − 2 7)(−7 2 − 3)(−5 − 6)(6 5)(1 − 4 8)(−8 4 − 1) and σ =
(1 2 3 4 5 6 7 8)(−8 −7 −6 −5 −4 −3 −2 −1) in the gene system (E,Γ) where E = {x | |x| ∈ [8]}
and Γx = −x are represented by arrays P and S. The permutation σπ−1 is represented by the list
Q. The array T makes an entry indexed by a gene x to point to the node containing x and to the
pair of circular lists in Q. In order to make the figure clear, we show the pointers of the first four
genes of T only.
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