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DESCRIPTION

Cells may communicate and transmit messages from the cell
surface to the nucleus through cell signaling, also known as
signal transduction. Numerous distinct proteins, including
growth and transcription factors must activate membrane
receptors inside the cell before there can be a physiological
impact on the behavior of the cell. Numerous unique routes
contribute to cell signalling. Cell signalling is necessary for
processes. For
instance, nerve and muscle cells work together to support

multicellular organisms to control several
movement of the body. The cell that receives an intracellular
signal also generates it. Intercellular signals, on the other hand,

can move throughout the entire body.

Signalling pathways can be categorized according to the origin of
a signalling molecule or ligand. A chemical that attaches to a
particular type of molecule is called a ligand. When cell
signalling occurs, the ligand binds to a protein on or in the
target cell known as a receptor. Receptors are typically
transmembrane proteins that bind to signalling molecules
outside the cell and then convey the signal to internal signalling
pathways using a series of chemical switches. G-protein-coupled
receptors, ion channel receptors, and enzyme-linked receptors
are the three main receptors in the signalling pathway. Cell
signalling molecules are divided into five categories based on
how they interact with receptors and ligands: intracrine,
autocrine, endocrine, paracrine and juxtacrine. Gene expression
is the end effect of activating either of these pathways.

e Intracellular ligands are made by the target cell and attach to
the receptor there.

¢ Autocrine ligands affect both the target cells themselves and
other target cells. For example, immunological cells

* Juxtacrine ligands are those that focus on neighboring cells.

* Paracrine ligands focus on the cells close to the originating
cells. For example, neurotransmitters

¢ Endogenous ligands are hormone-producing ligands.

Internal signaling pathways

Cell signalling occurs in three stages: reception during which the
signal molecule attaches to the receptor; transduction during
which the chemical signal causes a string of enzyme activations
and response or the cellular reactions that follow. Contrarily
amino acid-derived hydrophilic ligands bind to receptors on the
surface of cells. These allow the information pass throughout the
receptors on their own .

These G-protein-coupled receptors are inundated with signals
from numerous categories. When a ligand attaches to the
receptor the action mechanism is set into motion. This triggers
the G-protein which then sends a cascade of enzymes.
Additionally, it stimulates the second messengers which control
a number of processes including vision, inflammation, growth
and feeling.

A neurotransmitter like acetylcholine can connect to ligand-
gated ion channel receptors which allow hydrophilic ions to pass
through the fatty, thick membranes of our cells and organelles.
This allows neuronal firing to occur.

Another important class of cell-surface receptors is those that are
enzyme-linked. Their early role in reactions to extracellular signal
proteins that support cell growth, proliferation, differentiation,
or survival in animal tissues led to their initial recognition. The
receptor tyrosine kinase contacts a ligand, which causes the
kinase domains to dimerize.

CONCLUSION

Cells normally receive signals in chemical form through various
signalling molecules. When a signalling molecule binds to an
appropriate receptor on the cell surface, this binding triggers a
chain of events that not only carries the signal inside the cell but
also amplifies it. Ligand-receptor interactions are used to direct
cell growth in a specific way. A signalling pathway may also
regulate protein activity for example by opening or closing ion
channels in the plasma membrane or by promoting changes in
cellular metabolism such as catalysis of glycogenolysis. Signaling
pathways can also lead to important cellular events such as cell
division or apoptosis.
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