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INTRODUCTION:

This research in the field of Life Sciences involves the theoretical study of genetic
conservation across species to understand the fundamental blueprint of life. Genes that
are highly conserved across different species often control essential cellular processes.
The aim of this research is to investigate which specific genes are conserved between
distantly related species and what biological functions these genes serve. The outcome
will deepen understanding of evolutionary biology and provide a foundation for future
innovations in medicine, agriculture, and biotechnology.

SELECTION OF PROBLEM AND BACKGROUND INFORMATION:

Genetic diversity exists among all species, yet some genes remain remarkably unchanged
due to evolutionary pressures. These conserved genes are responsible for vital functions
such as DNA replication, metabolism, and cell division. Despite significant advances in
genomics, the specific extent of gene conservation and their exact roles across vastly
different species have not been fully understood.

This research is important as it seeks to uncover the shared genetic elements that govern
basic life processes. Understanding these conserved genes can significantly impact
society by advancing gene therapy, improving disease models, and enhancing crop
resistance to environmental stresses. It will help provide theoretical insight into how life
maintains stability despite evolutionary divergence.

OBJECTIVE:
Statement of the Problem:

Which specific genes are conserved across distant species such as humans, mice, and
fruit flies, and what essential biological roles do they perform?

Research Question:

What is the level of gene sequence conservation across species from distant evolutionary
branches, and how do these conserved genes contribute to fundamental biological
functions?

Why the Problem Has to Be Solved:



Uncovering conserved genes is crucial for understanding evolution, improving genetic
disease models, and enhancing gene editing techniques for medical and agricultural
applications.

Method of Approach:

Comparative genomic analysis using bioinformatics tools will be employed to analyze gene
sequences. Sequence alignment and functional annotation databases will be used to
investigate gene conservation and function.

Variables Involved:

Independent Variable: Species (Human, Mouse, Fruit Fly).

Dependent Variable: Percentage of gene sequence similarity.

Controlled Variables: Genome database, software version, reference genome.
Cause and Effect Study:

By varying the species (independent variable), the percentage similarity of conserved
genes (dependent variable) will be calculated using alignment tools, while keeping the
genome database source and analysis software constant. The human genome will serve as
the control for comparison.

HYPOTHESIS:

It is hypothesized that essential housekeeping genes related to fundamental cellular
functions (e.g., DNA replication, energy production) will show high conservation across
species, while genes associated with specialized functions will exhibit lower conservation.

PROCEDURE:
DESIGN OF STUDY:
INDEPENDENT VARIABLE:

Species being compared (Human, Mouse, Fruit Fly).
DEPENDENT VARIABLE:

Percentage similarity of gene sequences.
CONTROLLED VARIABLES:

Reference genome, software version, database used.

MATERIALS:



Access to NCBI GenBank Database
Bioinformatics software tools (BLAST, Clustal Omega)
Gene Ontology (GO) database
KEGG database
Computer with internet access and adequate processing power
STEPWISE PROCEDURE:
Species Selection:
Select the following model organisms:
- Homo sapiens (Human)
- Mus musculus (Mouse)
- Drosophila melanogaster (Fruit Fly)
Data Retrieval:

Obtain complete genomic sequences of the selected species from the NCBI GenBank
database.

Gene Selection:

Focus on essential housekeeping genes such as DNA Polymerase, ATP Synthase, and
RNA Polymerase.

Sequence Alignment:

Perform pairwise and multiple sequence alignments using BLAST and Clustal Omega
tools to identify conserved gene regions.

Functional Annotation:

Annotate conserved genes using Gene Ontology (GO) and KEGG databases to determine
their biological roles.

Data Organization:

Tabulate the sequence similarity percentages and functional annotations of each
conserved gene.



Gene | Human Mouse Fruit fly % % Annotated
Name | Sequence | sequence | sequence | Similarity | Similarity | Function
(Human- | (Human-
Mouse) Fruit Fly,)
Sequence | Sequence | Sequence | 99% 85% DNA
Data Data Data replication
Sequence | Sequence | Sequence | 97% 82% Energy
Data Data Data production
RISK AND SAFETY:

As this research is entirely theoretical and computational, there are no physical or
biological risks involved. Data integrity and security will be ensured by using trusted
databases and reliable bioinformatics tools.

DATA ANALYSIS:

Theoretical sequence similarity percentages will be calculated using alighnment tools.
Phylogenetic trees will be generated based on these similarity percentages to illustrate
evolutionary relationships. Functional roles of conserved genes will be described based on
GO and KEGG annotations. Statistical methods will be applied to analyze patterns of
conservation across species, providing insight into the evolutionary significance of
conserved genes.
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