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Abstract

The total order of the genes or markers on a genome is very
important for most comparative genomics studies. However,
except for a few model genomes, most genomes have not been
completely sequenced yet. Current genetic mapping techniques
often generate gene maps that have several genes or markers at
the same position and/or are missing some other genes due to
the lack of resolution in maps.” They thus only suffice to
produce partial orders, rather than total orders, in the gene maps.
Therefore, there has been a growing interest recently in
inferring the total order of genes or markers on a genome whose
genes or markers are ordered partially. In this thesis, we study
the so-called minimum breakpoint linearization (MBL) problem,
which is to find the total order of a partially ordered genome
that minimizes its breakpoint distance to a reference genome
whose genes are already totally ordered (i.e., a completely

sequenced genome). It was previously showed to be NP-hard
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and therefore the non-exponential time algorithms proposed
currently are just heuristic or approximate. In this study, we
present a greedy algorithm in O(n) running time for a special
case of the MBL problem in which there are no missing genes

in the given partially ordered gene maps.
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Chapterl.

Introduction
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Chapter2.

Preliminaries
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Chapter3.

Methods
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Chapter4.

Conclusions
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