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Abstract 1 9 2 1 3 2

DNA fragment assembly is an important step in genome sequencing projects. The
assembly problem generally arises during the sequencing of large strands of DNA where the
strands are needed to be shotgun-replicated and broken into fragments that are small enough for
sequencing. The assembly problem can thus be classified as a combinatorial optimization
problem where the aim is to find the right order and orientation of each fragment in the ordering
layout that leads to the formation of a consensus sequence that truly reflects the original DNA
strands. This thesis presents a metaheuristic procedure for the task where the procedure contains
three main steps: fragment overlap score calculation, fragment layout determination and
contiguous sequence (contig) construction. The overlap score is obtained from a Smith-Waterman
algorithm while the score-based fragment layout including the order and orientation of each
fragment is generated by a nearest neighbor heuristic rule and an ant colony system algorithm.
With the availability of the fragment layout, contigs can be constructed where each contig can
also be viewed as a new DNA fragment. As a result, the metaheuristic procedure can be
recursively applied to the resulting contig sets. The experimental results indicate that the

performance of the metaheuristic procedure is comparable to that of a CAP3 assembly program.





