
Mechanisms of Cell 
Communication



Extracellular signal molecules can act over either short or long distances

Four forms of intercellular signaling

Contact-dependent signaling requires 
cells to be in direct membrane–membrane 
contact.

Paracrine signaling depends on signals 
that are released into the extracellular space 
and act locally on neighboring cells.

Synaptic signaling is performed by
neurons that transmit signals electrically
along their axons and release
neurotransmitters at synapses, which are
often located far away from theneuronal cell
body.

Endocrine signaling depends on endocrine
cells, which secrete hormones into the
bloodstream for distribution throughout the
body.





Regardless of the nature of the signal, the target cell responds by

means of a receptor protein, which specifically binds the signal 

molecule and initiates a response  

Extracellular signal molecules bind to specific receptors
Receptor Types

Most signal molecules are hydrophilic
and are therefore unable to cross the
target cell’s plasma membrane directly.

Instead, they bind to cell-surface
receptors, which in
turn generate signals inside the target
cell.

Some small signal molecules, by contrast, diffuse across the plasma membrane
and bind to receptor proteins inside the target cell— either in the cytosol or in
the nucleus (as shown here). Many of these small signal molecules are
hydrophobic and nearly insoluble in aqueous solutions; they are therefore
transported in the bloodstream and other extracellular fluids bound to carrier
proteins, from which they dissociate before entering the target cell.



A simple intracellular signaling pathway activated by an extracellular signal molecule  

The signal molecule usually binds to a receptor
protein that is embedded in the plasma
membrane of the target cell 

Activation of one or more intracellular signaling
pathways mediated by a series of signaling proteins. 

Finally, one or more of
the intracellular signaling proteins alters
the activity of effector proteins 

thereby the behaviour of the cell is altered.



The three largest classes of cell-surface receptor proteins are ion-channel-linked,

G-protein-linked, and enzyme-linked receptors

Receptor Types
Nicotinic receptor

Beta adrenergic
receptor

Tyrosine kinase receptor

Ion-channel-coupled receptors, also known as transmitter-gated ion 
channels or ionotropic receptors, are involved in rapid synaptic signaling 
between nerve cells and other electrically excitable target cells such as 
nerve and muscle cells

G-protein-coupled receptors act by indirectly 
regulating the activity of a separate plasma-
membrane-bound target protein, which is 
generally either an enzyme or an ion channel. A 
trimeric GTP-binding protein (G protein) 
mediates the interaction between the activated 
receptor and this target protein.

Enzyme-coupled receptors either function directly as enzymes or
associate directly with enzymes that they activate . They are usually
singlepass transmembrane proteins that have their ligand-binding site
outside the cell and their catalytic or enzyme-binding site inside











Some G proteins activate the inositol phospholipid signaling pathway by

activating phospholipase C-b

IP3 Pathway









Signaling through G-protein-coupled cell-surface receptors (GPCRs)

and small intracellular mediators

GPCR









Ras, from ‘Rat sarcoma virus’: small GTPase, conducting intracellular signal transduction.











































Cancer



Secondary messengers

Secondary messengers are one 
of the initiating components of 
intracellular signal transduction 
cascades. Examples of second 
messenger molecules include 

cyclic AMP
cyclic GMP
inositol trisphosphate
diacylglycerol
calcium
















