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Although they are remarkably diverse
in function, G-protein-coupled recep-
tors (GPCRs) share a highly conserved
topology of a seven-transmembrane
helical core domain joined by three
intracellular loops and three extra-
cellular loops. In the October issue of
Nature Medicine, Covic et al. showed
that the attachment of a palmitate
group to peptide sequences derived
from the third intracellular loop of the
GPCRs protease-activated receptor 1
(PAR1) and PAR4 resulted in the pro-
duction of potent antagonists of
receptor signalling. These cell-pene-
trating lipidated peptides, known as
pepducins, can be used as tools to
delineate the physiological roles of
GPCRs and determine the therapeutic
value of blockade of a particular sig-
nalling pathway.

The large number of GPCRs and
their role in disease have made them
attractive drug targets.As most GPCR
agonists and antagonists act on the
extracellular surface of the receptor,
the intracellular surface has not been
exploited for therapeutic targets.
However, pepducins act as receptor-
modulating agents by targeting the
intracellular surface of the GPCR.

PAR1 and PAR4 are activated by
the protease thrombin, which results
in the activation of platelets. The abil-
ity to control this signalling cascade
would be useful in preventing throm-
botic complications associated with
heart attacks and stroke. The present
study set out to develop and test PAR1-
and PAR4-based pepducin antagonists
for their ability to block platelet activa-
tion and thrombosis in vivo.

Soluble peptide ligands of PAR1
and PAR4 were inhibited by their
respective pepducins. Pretreatment of
human platelets with anti-PAR1 pep-
ducin completely blocked aggrega-
tion in response to 3 nM thrombin, a
physiological concentration. Aggre-
gation was not blocked in response to
20 nM thrombin, presumably because
of the signal from PAR4. However, the
anti-PAR4 pepducin inhibited most
aggregation in response to 20 nM

thrombin, indicating that the anti-
PAR4 pepducin also inhibits PAR1 sig-
nalling. Infusion of the anti-PAR4
pepducin into mice extended bleeding
time and protected against systemic
platelet activation, consistent with the
phenotype of a Par4-deficient mouse.
As expected, the anti-PAR1 pepducin
did not have any effect on bleeding
time, as mouse platelets lack Par1.

The use of pepducins provides a
powerful and general approach to
determine the effect of disruption of
GPCR signalling. This will be particu-
larly useful for GPCRs for which there
are no known extracellular antag-
onists, or in cases in which genetic
deficiency results in embryonic death.
In addition, the pepducins themselves
could be used as therapeutics. In fact,
unlike many small-peptide drugs,
such as the platelet-receptor inhibitor
eptifibatide, these lipidated peptides
have long half-lives. This is probably
because they partition to cell mem-
branes, where they become resistant
to clearance and attack by proteases.
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G - P R OT E I N - C O U P L E D  R E C E P TO R S IN BRIEF

Controlling protein activity with ligand-regulated 
RNA aptamers.
Vuyisich, M. & Beal, P. A. Chem. Biol. 9, 907–913 (2002)

Aptamers — single-stranded nucleic acids that can fold into
intricate globular structures capable of binding proteins with high
potency and specificity — have potential both as therapeutics and
as tools to probe cellular processes. Vuyisch and Beal describe a
general method for discovering aptamers that bind to a target
protein, with this binding being regulable by a small molecule.
Such ligand-regulated aptamers offer greater temporal control of
the targeted protein activity, and should prove particularly useful
in defining the function of proteins that are involved in processes
in which the timing of events is crucial, such as the cell cycle.

The role of prostaglandin E2 receptors in the
pathogenesis of rheumatoid arthritis.
McCoy, J. M. et al. J. Clin. Invest. 110, 651–658 (2002)

Prostaglandin E2 — which can act throughat least four different
G-protein-coupled receptors, EP1–EP4 — has been implicated in
rheumatoid arthritis. Mice that lack the EP4 receptor show
decreased incidence and severity of disease in a model of
rheumatoid arthritis, but this is not the case in mice that lack
either EP1, EP2 or EP3, indicating that EP4 might represent a
novel and specific therapeutic target.

Do structurally similar molecules have similar biological
activity?
Martin, Y. C. et al. J. Med. Chem. 45, 4350–4358 (2002)

When designing diverse combinatorial libraries or selecting
diverse compounds to add to a screening library, computational
chemists often reject compounds that are too similar (as assessed
by a computational calculation) to compounds that are already in
the library to save resources. Martin et al. provide data that
indicate that the relationship between computational calculations
of compound similarity and biological activity is not as strong as
has been previously assumed, which has important implications
for strategies for compound acquisition and the design of
combinatorial libraries.

Medulloblastoma growth inhibition by Hedgehog
pathway blockade.
Berman, D. M. et al. Science 297, 1559–1561 (2002)

There are no effective treatments for medulloblastoma, the most
common malignant brain tumour in children. Using cyclopamine
— a known antagonist of a protein involved in the Hedgehog
signalling pathway — Berman et al. show that the pathway is
important for the growth of medulloblastoma cells and is
therefore a potential target for therapeutic intervention.
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