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Receptors are very special macromolecules (proteins) which present on the surface of a cell or within the 

cell receives chemical signals originating externally from a cell.  

Binding of specific signaling molecules to a receptor directs a cell to allow certain molecules to enter or 

exit or directs a cell to divide or die (direct response) 

A molecule which binds specifically to a receptor is called a ligand. A ligand may be a peptide or other 

small molecules, such as a hormone, a neurotransmitter, a pharmaceutical drug or a toxin. 

 

Each receptor consists of two domains, a site in which ligands bind to it, which is the extracellular 

domain called (ligand binding domain), while the other site of the receptor the intracellular or 

cytoplasmic domain called the (effectors domain)   

 

 

  
 

 

Just as a journey of a thousand miles begins with a single step, so a complex signaling pathway inside of 

a cell begins with a single key event – the binding of a signaling molecule, or ligand, to its receiving 

molecule, or receptor. 

Receptors and ligands come in many forms, but they all have one thing in common: they come in 

closely matched pairs, with a receptor recognizing just one (or a few) specific ligands, and a ligand 

binding to just one (or a few) target receptors.  

Binding of a ligand to a receptor changes its shape or activity, allowing it to transmit a signal or directly 

produce a change inside of the cell 
 



Types of receptors 

Receptors come in many types, but they can be divided into two categories:  

A- Cell surface receptors, which are found in the plasma membrane  

B- Intracellular receptors, which are found inside of the cell (in the cytoplasm or nucleus). 

 

 
 

A- Cell-surface receptors: are membrane-anchored proteins that bind to ligands on the outside of the cell.  

In this type of signaling, the ligand does not need to cross the plasma membrane.  

So, many different kinds of molecules (including large, hydrophilic or "water-loving" ones) may act as 

ligands. 

 

There are many kinds of cell-surface receptors, the three common types: 

- ligand-gated ion channels 

- G protein-coupled receptors  

- receptor tyrosine kinases (enzyme linked receptors) 

 

 
 



*Ligand-gated ion channels are ion channels that can open in response to the binding of a ligand. The 

channel lets ions to cross the membrane without having to touch the hydrophobic core of 

the phospholipid bilayer. 

When the ligand binds to a closed ion channel in the plasma membrane, the ion channel opens and ions 

can pass through it, moving into or out of the cell (down their concentration gradient). 

 
Diagram of a ligand-gated ion channel 

 *G protein-coupled receptors (GPCRs) are the largest class of cell-surface receptors and are used by 

all eukaryotic organisms, including yeast. They mediate responses to a wide variety of extracellular 

signals such as smell, taste, light, neurotransmitters and hormones, and they control important functions 

like heart rate and blood pressure. GPCRs are also the most common target for medicinal drugs today 

and nearly 30 % of all pharmaceuticals function by acting as modulators of GPCRs. 

Structure 

All GPCRs are made up of a single peptide with a cytosolic region, a ligand-binding extracellular region 

and seven transmembrane domains (7TM receptors). The transmembrane domains are connected via 

three intracellular and three extracellular loops. 

 

https://www.khanacademy.org/science/biology/membranes-and-transport/the-plasma-membrane/a/structure-of-the-plasma-membrane


 

When its ligand is not present, a G protein-coupled receptor waits at the plasma membrane in an inactive 

state. 

 

Signal transduction (Activation/In activation Cycle of GPCR) 

The cycle can then repeat when a new ligand-binding event takes place. 

 

 
Diagram of the cycle of GPCR signaling. 

 



 

*Enzyme-linked receptors (one pass receptor) An enzyme-linked receptor, also known as a catalytic 

receptor, is a transmembrane receptor, cell-surface receptors with intracellular domains that are 

associated with an enzyme. In some cases, the intracellular domain of the receptor actually is an enzyme 

that can catalyze a reaction. where the binding of an extracellular  ligand  causes  enzymatic activity on 

the intracellular side. Hence a catalytic receptor is an integral membrane protein possessing 

both enzymatic, catalytic, and receptor functions. 

Example on this type is:- 

Receptor tyrosine kinases (RTKs) are a class of enzyme-linked receptors found in humans and many 

other species. A kinase is just a name for an enzyme that transfers phosphate groups to a protein or other 

target, and a receptor tyrosine kinase transfers phosphate groups specifically to the amino acid tyrosine. 

How does RTK signaling work? In a typical example, signaling molecules first bind to the extracellular 

domains of two nearby receptor tyrosine kinases. The two neighboring receptors then come together, or 

dimerize. The receptors then attach phosphates to tyrosines in each others' intracellular domains. The 

phosphorylated tyrosine can transmit the signal to other molecules in the cell. 

 

 

 
Dimerization, Phosphorylation, Activation 

Diagram of receptor tyrosine kinases, showing ligand binding and receptor autophosphorylation. 

Receptor tyrosine kinases are crucial to many signaling processes in humans. For instance, they bind 

to growth factors, signaling molecules that promote cell division and survival.  

https://en.wikipedia.org/wiki/Transmembrane_receptor
https://en.wikipedia.org/wiki/Ligand_(biochemistry)
https://en.wikipedia.org/wiki/Enzymatic
https://en.wikipedia.org/wiki/Integral_membrane_protein
https://en.wikipedia.org/wiki/Enzyme
https://en.wikipedia.org/wiki/Catalysis
https://en.wikipedia.org/wiki/Receptor_(biochemistry)


B- Intracellular receptors are receptor proteins found on the inside of the cell, typically in the cytoplasm 

or nucleus. In most cases, the ligands of intracellular receptors are small, hydrophobic (water-hating) 

molecules, since they must be able to cross the plasma membrane in order to reach their receptors. For 

example, steroid hormones, such as the sex hormones estradiol (an estrogen) and testosterone, are 

intracellular. 

When a hormone enters a cell and binds to its receptor, it causes the receptor to change shape, allowing 

the receptor-hormone complex to enter the nucleus (if it wasn’t there already) and regulate gene activity. 

 
 

 

 


