
CYTOSKELETON
SILAPATHAR COLLEGE

Manash P Dutta



What are the things that cell need to do?

change their shape

Move to other place

Rearrange their

internal component

adapt to changing

environment



what are cytoskeleton?

The cytoskeleton is a network of filaments and tubules that
extends throughout a cell, through the cytoplasm. 
It is found in all cells, though the proteins that it is made of
vary between organisms. 
The cytoskeleton supports the cell, gives it shape, organizes and
tethers the organelles, and has roles in molecule transport, cell
division, and cell signaling.
The cytoskeleton organizes other constituents of the cell,
maintains the cell’s shape, and is responsible for the
locomotion of the cell itself and the movement of the various
organelles within it. 

https://www.merriam-webster.com/dictionary/constituents
https://www.britannica.com/science/cell-biology
https://www.britannica.com/science/organelle


ACTIN FILAMENT OR MICROFILAMENT

Actin filaments occur in a cell in the form of meshworks or bundles of
parallel fibers; they help determine the shape of the cell and also help it
adhere to the substrate. 
Actin is a family of globular multi-functional proteins that form
microfilaments in the cytoskeleton, and the thin filaments in muscle fibrils. 

The constantly changing arrays of actin filaments help move the cell and
mediate specific activities within it, such as cell cleavage during mitosis.

It can be present as either a free monomer called G-actin (globular) or as
part of a linear polymer microfilament called F-actin (filamentous)

https://www.britannica.com/science/actin-filament
https://en.wikipedia.org/wiki/Protein_family
https://en.wikipedia.org/wiki/Globular_protein
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Microfilament
https://en.wikipedia.org/wiki/Cytoskeleton
https://en.wikipedia.org/wiki/Myofibril
https://www.britannica.com/science/mitosis
https://en.wikipedia.org/wiki/Monomer
https://en.wikipedia.org/wiki/Polymer


ACTIN FILAMENT ASSEMBLY



microtubules

Microtubules: the basics
Microtubules are major components of the cytoskeleton. They are found in all
eukaryotic cells, and they are involved in mitosis, cell motility, intracellular
transport, and maintenance of cell shape. Microtubules are composed of alpha-
and beta-tubulin subunits assembled into linear protofilaments. A single
microtubule contains 10 to 15 protofilaments (13 in mammalian cells) that wind
together to form a 24 nm wide hollow cylinder. Microtubules are structures that
can rapidly grow (via polymerization) or shrink (via depolymerization) in size,
depending on how many tubulin molecules they contain.



microtubules



Intermediate filament

Intermediate filaments have a diameter of about 10 nm, which is intermediate
between the diameters of the two other principal elements of the cytoskeleton, actin
filaments (about 7 nm) and microtubules (about 25 nm). 
In contrast to actin filaments and microtubules, the intermediate filaments are not
directly involved in cell movements. Instead, they appear to play basically a
structural role by providing mechanical strength to cells and tissues.

The central rod domains of two polypeptides wind around each other in a coiled-coil
structure to form dimers. Dimers then associate in a staggered antiparallel fashion
to form tetramers. Tetramers associate end to end to form protofilaments and
laterally to form filaments. Each filament contains approximately eight
protofilaments wound around each other in a ropelike structure.

https://www.ncbi.nlm.nih.gov/books/n/cooper/A2886/#A3133
https://www.ncbi.nlm.nih.gov/books/n/cooper/A2886/def-item/A3008/
https://www.ncbi.nlm.nih.gov/books/n/cooper/A2886/def-item/A2889/
https://www.ncbi.nlm.nih.gov/books/n/cooper/A2886/def-item/A3021/


Intermediate filament



Intermediate filament protein types

 



How Cytoskeleton are found




