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DESCRIPTION

Drosophila melanogaster, commonly known as the fruit fly, has
been a foundation of genetic studies for over a century. Its
simplicity, short life cycle and genetic similarity to humans have
made it an indispensable model organism in biology. Through
groundbreaking studies, Drosophila has provided key insights into
inheritance, development and disease, cementing its role in
advancing our understanding of genetics.

Contributions to genetics

Inheritance and chromosome theory: In the early 20 century,
Drosophila melanogaster played a vital role in establishing the
chromosome theory of inheritance [1]. Thomas Hunt Morgan’s
experiments on eye colour mutations led to the discovery of sex-
linked inheritance and the concept of genes as discrete units
located on chromosomes. His work earned him the Nobel Prize
and laid the foundation for modern genetics.

Gene mapping: Drosophila was instrumental in developing the
technique of gene mapping. Scientists used its physical traits and
recombination frequencies to determine the relative positions of
genes on chromosomes [2]. This approach was necessary for
understanding the structure and function of the genome.

Mutagenesis studies: The fruit fly is ideal for studying the effects
of mutations. By exposing Drosophila to mutagens such as
chemicals or radiation, experts can create genetic changes and
study their impact on development, physiology and behavior
[3,4]. This has helped identify key genes involved in vital
processes like cell division and organ formation.

Epigenetics and gene regulation: Drosophila melanogaster has
been at the fundamental of epigenetics study, which studies
heritable changes in gene expression that do not involve changes
in the Deoxyribonucleic Acid (DNA) sequence [5]. Studies on
histone modifications and chromatin remodeling in Drosophila
have provided insights into how genes are regulated and
expressed in response to environmental cues [6].

Applications of human genetics

Disease modelling: The genetic similarity between Drosophila
and humans allows it to serve as a model for studying genetic
diseases such as Alzheimer’s, Parkinson’s and cancer. For
instance, fruit fly models have been used to study the role of
amyloid-beta plaques in Alzheimer’s disease and to test potential
therapeutic compounds [7,8].

Drug screening: Drosophila is widely used in drug discovery and
testing. Its genetic manipulation capabilities allow scientists to
mimic human disease conditions and evaluate the effects of
candidate drugs, accelerating the search for effective treatments

9].

Genetic disorders: By studying mutations in Drosophila,
experts have uncovered the genetic basis of various disorders,
including  developmental  abnormalities and  metabolic
syndromes. This knowledge has translated into better diagnostic
tools and therapeutic strategies for humans [10].

CONCLUSION

Drosophila melanogaster has deeply influenced the field of
genetics, contributing to discoveries that extend far beyond the
laboratory. Its role in understanding inheritance, genetic
regulation and human diseases underscores its importance as a
model organism. As genetic study evolves, Drosophila will remain
at the peak, unlocking the secrets of life and advancing medical
science. Drosophila’s genome is remarkably well-studied,
containing approximately 14,000 genes, of which about 75% are
shared with humans. This genetic similarity allows experts to
explore human-related biological pathways, making Drosophila a
powerful proxy for studying genetic diseases and molecular
biology.
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