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EDITORIAL NOTE
Receptors are a type of proteins that function by interacting with 
a certain ligand molecule and causes immune responses. 
Immune cells such as monocytes, T cells, B cells, NK cells, and 
stem cells contain receptors. A ligand is a molecule that binds to 
a receptor and can be a peptide or other molecules such a 
neurotransmitter, pharmaceutical medicine, hormone, toxin, or 
parts of a virus or microbes exterior [1]. When a ligand binds to 
a receptor, it activates or inhibits the biochemical pathway 
associated with that receptor.

Receptors can control membrane channels, regulate cell binding, 
and stimulate cell growth, division, and cell death. Signal 
transduction, immunotherapy, and immunological responses all 
rely on receptors [2].

Intracellular receptors

Internal receptors, sometimes called intracellular or cytoplasmic 
receptors, are located in the cell cytoplasm and respond to 
hydrophobic ligand molecules which travel across the plasma 
membrane. Gene expression is the physiological process through 
which information in cell DNA is transformed into a sequence 
of amino acids, which leads to formation of proteins. A 
conformational change occurs when the ligand binds to the 
internal receptor, by viewing a DNA-binding site on the protein 
[3]. The ligand-receptor combination enters the nucleus, binds 
to certain regulatory regions of chromosomal DNA, and 
encourages transcription to begin. Internal receptors have the 
ability to directly alter gene expression.

Cell-surface receptors

Transmembrane receptors are also known as cell-surface 
receptors. They are the membrane-anchored or integral proteins 
on the cell surface that bind to external ligand molecules. This 
receptor crosses the plasma membrane and performs signal 
transduction, transforming extracellular signals into intracellular 
signals. Ligands interacting with cell-surface receptors will not be 
penetrated with the cell they are interacting with as they are 
particular to individual cell types. Cell-surface receptors are also 
known as cell-specific proteins or markers [4]. A cell-surface  

receptor is composedof an extracellular ligand-binding domain 
(extracellular domain), a hydrophobic membrane-spanning area, 
and an intracellular domain. Depending on the type of receptor, 
the size and extent, these domains varies.

Mostly, in multicellular organisms, cell-surface receptors are 
involved in signaling. Ion channel-linked receptors, G-protein-
linked receptors, and enzyme-linked receptors are the three types 
of cell-surface receptors [5].

Ion channel-linked receptors: Ion channel-linked receptors, also 
known as ionotropic receptors, regulate chemical signal 
transduction across the cell membrane in response to the 
chemical messenger (e.g., neurotransmitter) binding. When a 
ligand binds to ion-channel linked receptors, the extracellular 
domain of the receptor undergoes certain changes and allows a 
channel to open across the plasma membrane [6]. Specific ions 
(such as Na+,Ca2+,H+ and Mg2+) and other essential 
molecules can pass through the open channel.

Neurotransmitters and peptide hormones are ligands that bind 
to ion channel-linked receptors, and the passing molecules are 
ions like sodium (Na+) and potassium (K+).

G-protein linked receptors: The largest cell surface receptors are
G-protein-coupled receptors (GPCRs), which are made up of
seven transmembrane proteins in the plasma membrane. GPCRs
are responsible for activating membrane-bound trimeric G-
proteins (GTP binding proteins), which then activate an ion
channel (effector) or an enzyme in the cell membrane [7]. The
acetylcholine (Ach) receptor, adrenergic receptor, metabotropic
glutamate receptors, some olfactory receptors, peptide hormone
receptors, and rhodopsin are all examples of G-protein-coupled
receptors (a photosensitive receptor). G-protein-linked receptors
contain seven transmembrane domains, but each has its own
extracellular domain and G-protein-binding site.

When the ligand binds to the receptor, activation and release of 
Guanosine Di Phosphate (GDP) occurs. In the cell membrane, 
the activated G-protein activates either an ion channel (effector) 
or an enzyme. The G-protein subunits are then separated into α 
subunit and β subunit. As a result, one or both of these G-
protein fragments might be able to activate additional proteins 
[8]. The GTP on the active G-protein α subunit is hydrolyzed to
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GDP and the β subunit is deactivated. The cycle begins again 
when the subunits re-associate to form the inactive G-protein.

Enzyme-linked receptors: An enzyme-linked receptor, also 
known as a catalytic receptor, is a transmembrane receptor that 
leads to the intracellular enzymatic activity when an external 
ligand binds to it. As a result, an enzyme-linked receptor is a 
membrane protein that contains enzymatic, catalytic, and 
receptor functions. They have a single transmembrane helix and 
two important domains, namely an extracellular ligand binding 
domain and an intracellular domain, which has catalytic 
function. The signaling molecule binds to the receptor on the 
outside of the cell, causing the change in the catalytic function 
on the receptor inside the cell [9].

The extracellular and intracellular domains of enzyme-linked 
receptors are generally extensive, but the membrane-spanning 
portion is only a single alpha-helical peptide strand. The 
tyrosine kinase receptor is an example of an enzyme-linked 
receptor [10].
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