
El-Sherbini, J Biochem Cell Biol 2022, 5:1
Jo

ur
na

l o
f B

ioc
hemistry and Cell Biology

 Editorial Open Access

Journal of Biochemistry and 
Cell Biology

Volume 5 • Issue 1 • 1000141J Biochem Cell Biol, an open access journal

An Overview on Cytoskeletal Structure
Yasser El-Sherbini*
Specialist, Process Development and Stem cells University of Oxford, United Kingdom

Cytoskeletal proteins, which consist of different sub-families of 
proteins including microtubules, actin and intermediate filaments, are 
essential for survival and cellular methods in each normal as well as 
most cancers cells. However, in cancer cells, these mechanisms may be 
altered to promote tumour development and progression, whereby the 
functions of cytoskeletal proteins are co-opted to facilitate increased 
migrative and invasive capabilities, proliferation, as well as resistance 
to cell and environmental stresses. Herein, we speak the cytoskeletal 
responses to important intracellular stresses (such as mitochondrial, 
endoplasmic reticulum and oxidative stresses), and delineate the 
consequences of those responses, including outcomes on oncogenic 
signalling. In addition, we elaborate how the cytoskeleton and its 
related molecules gift themselves as therapeutic targets. The capacity 
and barriers of targeting new classes of cytoskeletal proteins also are 
explored, in the context of developing novel techniques that impact 
most cancers progression.

Cytoskeletal filaments provide the basis for cell movement. For 
instance, cilia and (eukaryotic) flagella move as a result of microtubules 
[1] sliding along each other. In fact, cross sections of these tail-like 
cellular extensions show organized arrays of microtubules.

Other cell movements, such as the pinching off of the cell 
membrane in the final step of cell division (also known as cytokinesis) 
are produced by the contractile capacity of actin filament networks 
[2]. Actin filaments are extremely dynamic and can rapidly form 
and disassemble. In fact, this dynamic action underlies the crawling 
behaviour of cells such as amoebae [3]. At the leading edge of a moving 
cell, actin filaments are rapidly polymerizing; at its rear edge, they are 
quickly depolymerizing. A large number of other proteins participate 
in actin assembly and disassembly as well.

What Is the Cytoskeleton Made Of?

The cytoskeleton of eukaryotic cells is made of filamentous proteins, 
and it provides mechanical support to the cell and its cytoplasmic 
constituents [4]. All cytoskeletons consist of 3 major classes of elements 
that differ in size and in protein composition. Microtubules are the 
largest kind of filament, with a diameter of about 25 nanometres (nm), 
and they're composed of a protein called tubulin [5]. Actin filaments 
are the smallest type, with a diameter of simplest about 6 nm, and 
they're product of a protein called actin. Intermediate filaments, as 
their call suggests, are mid-sized, with a diameter of about 10 nm [6]. 
Unlike actin filaments and microtubules, intermediate filaments are 
constructed from some of different subunit proteins.

Cytoskeletal Structure

The cytoskeleton in the eukaryotic cell is made up of 3 styles of 
protein filaments:

Actin filaments (also called microfilaments): Monomers of the 
protein actin polymerize to form long, thin fibres which can be about 
eight nm in diameter [7]. They offer mechanical energy to the cellular, 
link Tran’s membrane and cytoplasmic proteins, anchor centrosomes 
during mitosis, generate locomotion in cells and interact with myosin 
to provide the force of muscular contraction
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Intermediate filaments: Cytoplasmic fibres averaging 10 nm in 
diameter. There are several kinds every constructed from one or more 
protein (e.g. keratins, nuclear lamins, neurofilaments, valentines) [8]. 
All types of intermediate filaments provide a supporting framework 
within the cell

Microtubules: Straight, hole cylinders averaging 25 nm in 
diameter, built of α-tubulin and β-tubulin dimers. They take part in a 
wide form of cellular sports with maximum related to motion. Motion 
is provided by protein 'motors' that use the energy of ATP hydrolysis to 
move alongside the microtubule

Microfilaments

Microfilaments, also known as actin filaments, are composed of 
linear polymers of G-actin proteins, and generate pressure when the 
growing (plus) stop of the filament pushes in opposition to a barrier 
[9], such as the cell membrane. They also act as tracks for the motion of 
myosin molecules that affix to the microfilament and "walk" along them. 
In general, the major element or protein of microfilaments is actin. The 
G-actin monomer combines to shape a polymer which keeps forming 
the microfilament (actin filament). These subunits then assemble into 
chains that intertwine into what are called F-actin chains [10]. Myosin 
motoring along F-actin filaments generates contractile forces in so-
called actomyosin fibres, each in muscle in addition to maximum non-
muscle cell kinds. Actin systems are managed by the Rho family of 
small GTP-binding proteins including Rho itself for contractile acto-
myosin filaments ("pressure fibers"), Rac for lamellipodia and Cdc42 
for filopodia.

Functions include:

•	 Muscle contraction

•	 Cell movement

•	 Intracellular transport/trafficking

•	 Maintenance of eukaryotic cell shape

•	 Cytokinesis

•	 Cytoplasmic streaming

References
1. Stijn Conix (2020) Enzyme classification and the entanglement of values and   

epistemic standards. Stud Hist Philos Sci 5: 59-71.

https://www.sciencedirect.com/science/article/abs/pii/S0039368119302043
https://www.sciencedirect.com/science/article/abs/pii/S0039368119302043


Citation: Nelson A (2022) Detection of P53 Gene of Colorectal Cancer and Activating it by Stabilizing Dynamic Cerna. J Biochem Cell Biol, 12: 257.

Page 2 of 2

Volume 5 • Issue 1 • 1000141J Biochem Cell Biol, an open access journal

2.	 Shiluo Huanga, Zheng Liua, Wei Jinab,Ying Mua (2021) Broad learning system 
with manifold regularized sparse features for semi-supervised classification. 
Neurocomp 463: 133-143.

3.	 Alan GC (1989) The comparative enzymology of the glutathione S-transferases 
from non-vertebrate organisms. Comp Biochem Physio 92: 419-446.

4.	 Winona CB, Friedhelm P, David GG (1996) Superfamily classification in PIR-
international protein sequence database. Methods Enzymol  266: 59-71.

5.	 Peter JH, Munishwar NG (2014) Measurement and reporting of data in applied 
biocatalysis. Per Sci 1: 98-109.

6.	 Serina LR, Jörn Piela, Shinichi Sunagawaa (2021) A roadmap for metagenomic 
enzyme discovery. Natu Pro Rep 38: 1994-2023.

7.	 Natalia VB, Roberto F (2021) Cytoskeletal Proteins.Encyclo reso med 4: 612-
635.

8.	 Sam Dunkley, Kathleen Scheffler, Binyam Mogessie (2021) Cytoskeletal form 
and function in mammalian oocytes and zygotes.Cur opi cell boil 75: 102073.

9.	 Youssef Chebli, Amir J Bidhendi, Karuna Kapoor, Anja Geitmann (2021) 
Cytoskeletal regulation of primary plant cell wall assembly. Curr Biol 31: 
R681-R695.

10.	Yara ES, CorralesKatja Röper (2018) Alignment of cytoskeletal structures 
across cell boundaries generates tissue cohesion during organ formation. Curr 
boil 55: 104-110.

https://www.sciencedirect.com/science/article/abs/pii/S0925231221012364
https://www.sciencedirect.com/science/article/abs/pii/S0925231221012364
https://www.sciencedirect.com/science/article/abs/pii/0305049189901144
https://www.sciencedirect.com/science/article/abs/pii/0305049189901144
https://www.sciencedirect.com/science/article/abs/pii/S0076687996660066
https://www.sciencedirect.com/science/article/abs/pii/S0076687996660066
https://www.sciencedirect.com/science/article/pii/S2213020914000093
https://www.sciencedirect.com/science/article/pii/S2213020914000093
https://www.sciencedirect.com/org/science/article/abs/pii/S0265056822008777
https://www.sciencedirect.com/org/science/article/abs/pii/S0265056822008777
https://www.sciencedirect.com/science/article/pii/B9780128012383116782
https://www.sciencedirect.com/science/article/abs/pii/S0955067422000199
https://www.sciencedirect.com/science/article/abs/pii/S0955067422000199
https://www.sciencedirect.com/science/article/abs/pii/S0960982221004656
https://www.sciencedirect.com/science/article/abs/pii/S0955067418300929
https://www.sciencedirect.com/science/article/abs/pii/S0955067418300929

	Title

