G-protein

G-protein is a regulatory protein that mediates the e
connection between an information molecule bound to a v“‘:f'::‘""
membrane receptor (e.g. enzyme or membrane channel). It is
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located on the inside of the cytoplasmatic membrane, where
it is bound by means of lipid anchors (covalently bound fatty
acids or izoprenoids). It got its name because it has the ability |~
to bind guanosine nucleotides (GTP or GDP)). .
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G-protein structure

G-pratein dalii reakce

It consists of three subunits - a, B and y. The alpha subunit A G-protein coupled receptor

binds the nucleotide and ensures the reaction between the

receptor and the effector, the B and y subunits also have the

ability to activate various effectors. The alpha subunit with bound GDP is in the /nactive state, while the GTP-
bound a subunit is in the active state.

Binding of a ligand to a receptor coupled to a G-protein causes a change in the conformation of this receptor and
this leads to activation of the G-protein (by exchanging GDP for GTP on the a subunit). Activation of the G-protein
leads to the separation of the a subunit from binding with the B and y subunits. The beta and y subunits are
tightly linked to form the By complex. This results in two separate molecules that can diffuse across the plasma
membrane and activate different effectors (e.g. adenylate cyclase or phospholipase C). G-protein activation is
terminated by the hydrolysis of GTP na GDP a P, which is caused by the internal GTPase activity of the a subunit
of the G-protein. Hydrolysis terminates signaling and reassociates all three subunits.

G-protein function

G-proteins influence the production of second messengers. There are many different G-proteins that differ in their a
subunit and the way they affect cellular effectors. Stimulatory G-proteins (Gg) stimulate adenylate cyclase to
produce cAMP, meanwhile inhibitory G-proteins (G;) inhibit cAMP production through adenylate cyclase. Other G-
proteins (G4) activate phospholipase C to produce diacylglycerol and inositol-1,4,5,-triphosphate. The specific G-
protein transducin can be found in the eye.
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