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Abstract

implications in cellular function and disease.

Cytoskeletal proteins constitute a fundamental framework within cells, dictating structural integrity, mechanical
support, and dynamic cellular processes. This article explores the multifaceted roles of cytoskeletal proteins,
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Introduction

Within the intricate world of cellular biology lies a network of
proteins that forms the very foundation of cellular architecture and
function — the cytoskeleton. Composed of a diverse array of proteins,
the cytoskeleton imparts shape, structure, and mechanical support to
cells, while also orchestrating a myriad of dynamic processes essential
for life. isarticle delves into the pivotal roles of cytoskeletal proteins,
shedding light on their signi cance in cellular organization, movement,
and disease. e cytoskeleton comprises three major components:
micro laments (actin laments), microtubules, and intermediate

laments. Each component contributes distinct properties, allowing
cells to perform a remarkable range of functions. Actin laments enable
cellular motility and play a crucial role in cell division, microtubules
act as cellular highways and assist in chromosome segregation, and
intermediate laments provide robust structural integrity [1]. e
interconnectedness of these proteins underscores their importance in
maintaining cellular homeostasis and functionality.

e cellular world is a bustling metropolis of complex structures
and processes. At its heart lies a dynamic framework known as the
cytoskeleton, composed of an intricate network of proteins that
provide structure, shape, and mechanical support to cells. Cytoskeletal
proteins are the unsung heroes, orchestrating the choreography of
cellular movement, division, and signaling.  is article delves into
the fascinating realm of cytoskeletal proteins, shedding light on their
diverse roles and signi cance within the realm of biology [2].

Cellular infrastructure

Imagine a bustling city with roads, bridges, and buildings designed
to facilitate movement and provide stability. In a similar fashion, the
cytoskeleton serves as the cellular infrastructure, supporting a cell's
shape and enabling its movement, division, and organization. It
comprises three major components: micro laments (actin  laments),
microtubules, and intermediate laments [3].

. Micro laments (Actin Filaments):  ese slender, thread-
like structures are composed of the protein actin. ey are the cell's
"molecular muscles," responsible for cellular contractions, amoeboid
movement, and even the migration of immune cells towards infection
sites. Actin  laments also play a pivotal role in cytokinesis—the process
of cell division—by facilitating the formation of the contractile ring
that divides the cell into two daughter cells.

. Microtubules: Microtubules are hollow tubes composed
of tubulin protein subunits. ey serve as cellular highways, guiding
intracellular transport and maintaining cell shape. During cell division,
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that disruptions in cytoskeletal protein activity are associated with
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