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The nematode worm Caenorhabditis elegans (C. elegans) was first employed as a laboratory organism fifty years ago, and
since then, it has been utilized as one of the most popular and adaptable models for almost every area of biological and
genetic study. This review highlights the application of C. elegans in research, covering its historical significance, basic
features, life cycle, and diverse applications, including obesity, aging, toxicity, and CNS disorders. The historical overview
details the key milestones in C. elegans research, from its discovery by Dr. Sydney Brenner to the development of essential
techniques and breakthroughs such as the discovery of RNA interference and completion of the genome sequence. The
advantages of using C. elegans include its ease of growth, rapid life history, facile genetics, and molecular genetics resources.
It is noted that the self-fertilizing nature of C. elegans minimizes inbreeding depression and allows for straightforward
assessment of quantitative traits. Additionally, the model's genetic tractability and ability to systematically downregulate
gene function through RNA interference are emphasized. The limitations of C. elegans as a model organism, include its
evolutionary distance from mammals, simplified tissue complexity, absence of certain organs and systems, short lifespan,
limited behavioural complexity, environmental sensitivity, and limited drug metabolism. The versatility of C. elegans in
various research areas, its unique characteristics, and its potential to complement other model systems are emphasized.
This review concludes by highlighting the importance of C. elegans as a model for studying aging and disease, particularly

dueto its ease of manipulation and lower cost compared to vertebrate models.
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INTRODUCTION

Over the past several decades, the nematode
Caenorhabditis elegans (C.elegans) has emerged as a
model organism, revolutionizing our understanding of
fundamental biological processes. Initially discovered
by Dr. Sydney Brenner in 1963, this microscopic
roundworm has since played a great role in
understanding the intricacies of developmental

biology, genetics, neurobiology, and an array of other

disciplines.

C. elegans possesses a compact genome, comprising
approximately 20,000 protein-coding genes, providing
a manageable system for genetic studies, while its fully
sequenced genome has paved the way for extensive
functional genomics research. The transparency of the
worm's body allows access to visualize cellular
processes, making it an ideal model for investigating

embryogenesis, organ development, and cellular
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differentiation in vivo. One of the hallmark features of
C. elegans is its well-defined and invariant cell lineage.
The genetic tractability of C. elegans has significantly
propelled research in molecular genetics and
functional genomics. The worm's short life cycle,
spanning only a few days, facilitates rapid
experimental turnaround and allows for the
observation of multiple generations, rendering it an

efficientand cost-effective model for genetic studies.

Beyond its genetic utility, C. elegans has become a focal
point for neurobiological research. With a nervous
system comprising precisely 302 neurons, researchers
have been able to decipher the complete neural
circuitry, enabling studies on synaptic function,
behavior, and sensory perception. Furthermore, the
worm's behavioral responses, such as chemotaxis and
thermotaxis, provide an excellent platform for
investigating neural circuits and their role in guiding

complexbehaviors.

As we delve into this review, we will explore the history,
the life cycle, and diverse applications of C. elegans as a
model organism. From its contributions to the study of
agingand longevity toitsrole in drug discovery, disease
modeling, and environmental toxicology, C. elegans
continues to offer unparalleled insights into biological

phenomenaacross various disciplines.
HISTORY

The use of Caenorhabditis elegans (C. elegans) as a
research model has a rich history that dates back
several decades. Here's an overview of the key
milestones in the history of C. elegans as a model

organism:

Discovery and Isolation (1960s): C. elegans was

discovered by Dr. Sydney Brenner in 1963 during his
time at the Laboratory of Molecular Biology in
Cambridge, United Kingdom. He chose C. elegans as a
model organism due to its simple anatomy, short life

cycle, and ease of cultivation.!
Genetic Characterization (1960s-1970s): In the late

1960s and early 1970s, Brenner, along with John
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Sulston and Robert Horvitz, extensively characterized
the genetics of C. elegans. They established the
complete cell lineage of the organism, mapping every

cell division from fertilization to adulthood.?

Development of Techniques (1970s-1980s): During

this period, researchers developed essential
techniques for working with C. elegans, including
methods for culturing, synchronization, and genetic
manipulation. Brenner, Sulston, and Horvitz were
awarded the Nobel Prize in Physiology or Medicine in
2002 for their work on the genetics and development of

C.elegans.*-*

Introduction of Forward and Reverse Genetics
(1980s): The use of forward and reverse genetics

approaches in C. elegans became more widespread.

The introduction of mutagenesis screens and the
ability to identify and isolate specific mutants
contributed to the understanding of gene function and

development. ®

RNA Interference (RNAi) Discovery (1990s): In 1998,
Andrew Fire and Craig Mello discovered RNA

interference (RNAI) in C. elegans, a breakthrough that
revolutionized the field of molecular biology. This
finding allowed researchers to selectively silence
genes, providing a powerful tool for studying gene

function.

Completion of the Genome Sequence (1998): The C.

elegans genome was fully sequenced in 1998, making it
the first multicellular organism to have its entire
genome sequenced. This milestone facilitated genomic
and functional studies, enabling researchers to identify

and study all the genes in the organism.

Research on Aging and Longevity (2000s): C. elegans

became a prominent model for studying aging and
longevity. The short lifespan of the worm, combined
with its well-defined genetics, allowed researchers to
investigate the molecular mechanisms underlying the

aging process.®
Disease Modeling (2000s-Present): Researchers

started using C. elegans as a model for various human
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