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Abstract

The Multiple Sequence Alignment problem is a fundamental problem for both Biological
and Computer Sciences. Gusfield’s approximation algorithm is a progressive alignment
method that utilizes dynamic programming to compute a MSA. Gusfield’s algorithm uses
a star-like guide tree to conduct the construction process of the alignment but this guide
tree can lose significant information from the sequences. Optimizing and improving the
solution to this problem is the aim of many researches. In this project I will explore two
new approaches to the problem. Instead of using a star tree I will implement Prim and
Kruskal’s algorithms to compute a Minimum Spanning Tree from a complete graph with
nodes representing the sequences and edges representing its pairwise alignment scores.
This new guide trees will then be used to direct the merging of new sequences into the
MSA. The sequences will be simulated according to three different evolutionary trees
with different mutation rates. These two new approaches to the MSA problem show good
promise in capturing signals from the underlying structure of the sequences and creating

more optimal alignments.
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