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Receptor Families

receptors)| 2\g\

Transmembrane ligand-gated ion channels
Transmembrane G protein—coupled receptors
Enzyme-linked receptors

Intracellular receptors



1. Transmembrane ligand-gated ion channels

* Regulation of the flow of
ions across cell
membranes

* Ultra rapid response
(m.seconds)

* Neurotransmission
* Cardiac conduction
* Muscle contraction
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Changes in membrane
potential or ionic
concentration within cell




2. Transmembrane G protein—coupled receptors

* The extracellular domain of this receptor usually
contains the ligand-binding area

* Intracellularly, these receptors are linked toa G
protein which consist of Alpha,Beta & Gamma
subunits

* Upon activation, G-protein disscociates to activate
Secondary messenger

e Responses occurs within seconds to minutes



G protein-coupled
receptor
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» Second messengers:

These are essential in conducting and amplifying signals coming from
G protein—coupled receptors.

Example : cAMP, leads to protein phosphorylation, and downstream
gene induction



Unoccupied receptor does
mnotinteract with G protein.

Extra—
cellular - Horrmome or meuaro-—
sSpacs f‘ TtTranmnsmitter

Cell memibranmne

\

Wl' ) --I" Ne
eceptor
---lll“‘

G prot-in P ar RIS
wwith bound adenylyl

Cytosol SDP cyc<clase

Ocaupiec receptorchanges

shape and interacts with

Gs protein. Gs protein releases
GDF anmncd binds GTP.




A Subunmnit of G_ proteinmn
cAdissocaates -na activates
adenylyl cyclase.

Whemn hornmome is mo lomgenr
present, thhe receptor reverts

To Its resting state. GTFPF om thhe

< subunmnit is hydroly=ed to GDP,
arnc adenylyl cycdase is deactivated.
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3. Enzyme-linked receptors

* Multisubunit complexes linked to intracellular cytosolic enzymes
(tyrosine kinase activity as part of their structure)

* Response occurs in minutes to hours
* Metabolism
* Growth
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Insulin binding activates receptor
tyrosine kinase activity in the
intracellular domain of the 3
subunit of the insulin receptor.
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Tyrosine residues of
the psubunit are auto-
phosphorylated.
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Receptor tyrosine kinase
phosphorylates other
proteins, for example,

insulin receptor
substrates (IRS).
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Activation of multiple ]
signaling pathways

Phosphorylated IRSs promote
activation of other protein
kinases and phosphatases,
leading to biologic actions

of insulin.
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Biologic effects
of insulin




