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Abstract A PQ-tree is a tree-based data structure which can represent large sets of permutations.
Although the uncertainty of complete ancestral genomes is known, the homologous species provide
information to determine the relative locations of partial genomes, whereby the PQ-tree can be
designed to efficiently store ancestral genomes. In evolutionary biology, phylogenetic trees represent
the evolutionary relationships between species. In the construction of phylogenetic trees, the leaves of
the trees represent current species whose genomes are annotated by permutations, and the internal
nodes represent ancestral genomes whose genomes are annotated by PO-trees. In order to determine
the evolutionary relationships between different species, it is necessary to quantify the distances
between the known permutations and the permutations in the constructed PQ-trees. Based on the
measurement of breakpoint distance, we investigate p~-Minimum Breakpoint Median from the PQ-tree.
Given a PQ-tree and the corresponding p permutations, the goal is to identify a permutation generated
by the PQ-tree that holds the minimum breakpoint distances relative to the p permutations. Our study
shows that when p=>2, the p-Minimum Breakpoint Median problem from PQ-tree is NP-complete.
Moreover, when p = 1, the problem is fixed parameters tractable. To solve the 1-Minimum
Breakpoint Median from PQ-trees, we propose a Fixed-Parameter Tractable algorithm whose

computation complexity is O(3%n) where K is the optimized breakpoint distance.

Key words PQ-tree; breakpoint distance; fixed-parameter tractable; permutation; NP-complete
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Fig. 2 A PQ-tree and its graphical representation.
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Fig. 3 An example for the FPT algorithm.
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