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Abstract

This thesis introduces a new algorithm for solving one of the hottest
problems in biology and medicine which is the gene silencing prob-
lem.

The new algorithm is called “Exogenous Gene Silencing using
Hashing 7 (EGSH). This algorithm is specially designed to solve the
exogenous silencing of a specific target gene, taking into considera-
tion the possibility of both exact and partial matching between the
target gene and small interfering RNA that produced by the new
algorithm.

The theoretical analysis of the running time and memory com-
plexity of the EGSH algorithm confirms that the EGSH algorithm
achieves a remarkable speeding up for the running time and reduc-
ing of the memory space required comparable with other previously
introduced algorithms.

Also, the experimental result obtained from implementing the
EGSH algorithm (using Java Programming language) emphasizes
the theoretical analysis results. It shows that for any specific Human
gene, the program takes, in average, about three minutes running
time consuming less one Gigabyte memory.
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Summary

Some genetic disorder diseases are caused by mutant genes that
synthesize harmful proteins causing the initiation and progression of
such disorders.

One of the ways to avoid these diseases is to turn off the mutant
genes to prevent them from producing the harmful proteins which
is known as the Gene Silencing.

The Exogenous gene silencing means designing short interfering
RNA sequences in laboratories called siRNA then injecting them
into the cell to target a particular messenger RNA(mRNA) of the
mutant gene and cause its degradation. The big challenge in this
approach is that matching between the designed siRNA and target
mRNA do not need to be a perfect matching.

In this thesis, a new algorithm Exogenous Gene Silencing using
Hashing (EGSH) is introduced to solve the exogenous gene silenc-
ing problem. Although few previous algorithms were introduced to
solve this problem but they focused on the totally matching between
siRNA and target mRNA.

The new feature of the proposed algorithm is it solves both the
total and the partial matching problem. The proposed algorithm
uses the hashing technique that takes linear execution time and it
also requires relatively small memory space compared to the previ-
ous algorithms.

This thesis is organized into six chapters:
Chapter 1: Explains the basic concepts of bioinformatics and why
scientists use it, and gives a brief summary of algorithmic techniques,
gene silencing, and the objective of the study.



Chapter 2: Is divided into two parts. The first part shows the
importance of the computational tools like algorithmic techniques
in solving some biological serious problems. The second part talks
about the hash technique, it’s definition,methodology, strategies,
hash functions, it’s characteristics and the advantage, and disad-
vantage of using the hash technique.

Chapter 3: Composed of two main parts. The first part illus-
trates some important biological terms that help to understand the
problem of the thesis like Organism, Cell, Genome, Deoxyribonucleic
Acid (DNA), Nucleotides, Gene, Ribonucleic Acid (RNA) and Pro-
teins. The second part illustrates all the details of the gene silencing
problem such as it’s definition, the need for the gene silencing, mech-

anism of gene silencing, different types of gene silencing, finally the
definition of RNA interference (RNAi) and how it works.

Chapter 4: Explains firstly the benefits of controlling a partic-
ular gene, this control can be done by one of two ways endogenous
or exogenous gene silencing control. Secondly present some of the
previous work that tries to solve the problem with it is advantages
and disadvantages.

Chapter 5: Introduces in detail a new algorithm called EGSH
for the exogenous gene silencing problem of a particular gene, also il-
lustrates it is analysis and the experimental results of the new EGSH
algorithm.

Chapter 6: The conclusion and future work; summarizes the re-
sults achieved in the thesis including the new algorithm advantages
and limitation, and provide conclusion and future work in this field.
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