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1. Desensitization and cycling of GPCRs

G protein-coupled receptors (GCPRs), the largest
known class of signaling proteins, are characterized
structurally by the presence of seven trans-membrane
domains, linked by a series of intracellular and extracel-
lular loops. They mediate responses to a vast array of
extracellular stimuli ranging from photons, amines, and
lipids to peptides and proteins, and are currently major
targets for therapeutic interventions. Following agonist
binding, GPCRs act as guanine nucleotide exchange
factors for their cognate heterotrimeric G-proteins,
stimulating the exchange of GDP for GTP. This causes

dissociation into bg and (GTP bound) a-subunits which
regulate effector proteins including ion channels, adeny-
lyl cyclase and phospholipase C (PLC). The intrinsic
GTPase of the a-subunit then hydrolyses GTP to GDP,
and the a-subunit recombines with bg-subunits to ter-
minate signaling. The intrinsic GTPase activity of het-
erotrimeric G-protein a-subunits can be enhanced,
either by the effector molecule (e.g. PLC, Berstein et al.,
1992) or by recently described GTPase activating
proteins, termed regulators of G-protein signaling
(RGS, Koelle 1997).
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