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DESCRIPTION
A cell's ability to receive, process, and transmit messages with its 
environment and with itself is known as cell signaling. In both 
prokaryotes and eukaryotes, cell signaling is a fundamental 
feature of all cellular life. Extracellular signals are physical agents 
such as mechanical pressure, electricity, temperature, light, or 
chemical signals that originate outside of a cell (e.g., small 
molecules, peptides, or gas). Hydrophobic and hydrophilic 
chemical signals exist. Autocrine, juxtacrine, intracrine, 
paracrine, and endocrine signals can occur across short or long 
distances, and can thus be classed as autocrine, juxtacrine, 
intracrine, paracrine, or endocrine.

Signaling molecules can be produced through a variety of 
biosynthetic pathways and released via passive or active transport 
mechanisms, as well as cell injury. The transformation (or 
transduction) of a signal into a chemical signal can either activate 
an ion channel (ligand-gated ion channel) directly or trigger a 
second messenger system cascade that propagates the signal 
throughout the cell. Second messenger systems can magnify a 
signal by activating several secondary messengers in response to 
the activation of a few receptors, multiplying the originating 
signal. Additional enzymatic activity such as proteolytic cleavage, 
phosphorylation, methylation, and ubiquitinylation may occur as 
a result of these signaling pathways. The cornerstone of 
development, tissue repair, immunity, and homeostasis is that 
each cell is programmed to respond to unique extracellular signal 
molecules. Cancer, autoimmunity, and diabetes can all be caused 
by errors in signaling connections.

Cell signaling molecules types

The following are examples of cell signalling molecules:

Intracrine ligands: Intracrine ligands are created by the target 
cell and bind to the cell's receptor.
Autocrine ligands: They have an internal and external 
function.
Juxtacrine ligands: These bind to cells in close proximity.

Paracrine ligands: These are aimed at cells near the 
originating cells.
Endocrine ligands: These produce hormones.

Stages of cell signalling
• The signal molecule binds to the receptor.

• Chemical signals activate enzymes during signal transduction.

Signalling pathways in cells

Mechanical or biological signaling mechanisms exist in cells. 
Cell signaling is classified according on the distance it must 
travel. Steroids and vitamin D3 are examples of hydrophobic 
ligands. These can diffuse past target cells' plasma membranes 
and bind to intracellular cells.

Hydrophilic ligands, on the other hand, are amino acid-derived 
and attach to receptors on the cell surface. These allow impulses 
to travel across our body's watery environment without 
assistance.

The role of cell signalling

Intracellular Receptors are a type of intracellular 
receptor. Intracellular receptors are a type of cell signaling 
receptor that is found in the cytoplasm of the cell. There 
are two types of intracellular receptors:

• Receptors for nuclear material

• Receptors in the cytoplasm

Nuclear receptors are proteins with a variety of DNA binding
domains that form a complex with thyroid hormones when they
enter the nucleus and regulate gene transcription.

Ion channels are activated by ligands and Hydrophilic ions can
pass through the plasma membrane. Ions penetrate the
membrane when a neurotransmitter like acetylcholine attaches
to it, and allows them to neuronal firing (communication
between neurons through electrical impulses and
neurotransmitters) to occur.
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including vision, inflammation, growth, and feeling.

Tyrosine Kinase (TK): A ligand binds to the receptor tyrosine 
kinase, causing the kinase domains to dimerize. The dimer's 
tyrosine kinase domains then phosphorylate, allowing 
intracellular proteins to bind and activate the phosphorylated 
sites.
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Receptors involved in cell signaling

G-protein coupled receptors: These receptors are bombarded 
with messages from a variety of sources. When a ligand attaches to 
a receptor, the mechanism of action begins. This activates the G-
protein, which then sends out a chain of enzymes. It also activates 
second messengers, which are responsible for a variety of processes 
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