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Abstract

In molecular biology, Multiple Sequence Alignment (MSA) is one of the important tools in
analyzing genome. There are several approach in multiple sequence alignment, for examples,
structure prediction, Phylogenetic Analysis. MSA search for likelihood of comparing two or more
sequences. We focus Progressive MSA (PMSA) which is heuristic algorithm. On of an important
step in PMSA is the calculation of alignment order, guided tree, which has direct impact on the
quality of alignment results. In this thesis, we propose techniques to improve the quality of guided
tree. Presently, there are three efficient methods to determine guided tree which include
CLUSTALW, Weiwei Zhong and Mei-Jie Zhu (minimum spanning tree). Further improvement is
purposed in this thesis using genetic algorithm. The guided tree results generated from ClustalW
and Minimum Spanning Tree methods are used in the initial population. The sum of pairs quality
is used in evaluating quality of the alignment. From the simulation results, genetic algorithm with
an enhancement of initial population from previously deterministic schemes can improve the
quality of guided tree.

(Total 41 pages)
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Y 3 4 0 4 0 4 4 5 0 -1 -1 4 2 7 -5 3 3 0 10
Vo0 ) 2 2 2 2 2 -1 2 4 2 22 1 -1 -1 0 -6 -2 4
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/*Genetic Algorithm*/

initialise a set of random individuals;

for (i=0;i< Max generation; i++){
decision variable = decode(individual);
fitness = fitness function(decision variable);
selected individual = selection(individual, fitness);
crossover individual = crossover(selected individual, p );
mutation individual = mutation(crossover individual, p, );

individual = mutate individual;

v 9
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and gen=1
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Generate random
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yes

Fitness function

I

selection

-

Crossover
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mutation

e

Gen=Gen+1
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3.2 M3stia (Encoding)
Y o I o o 1 A o I [ v A
mase  umsihmesdautlasaimsednatludunlsdaduls  gluuvves
AOTHANNAGUULITY a18THATIUAY (Binary Chromosome) @183HAIAOUAY (Sequence

¥ o < S Y s @
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