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COMMENTARY

Tails of the unexpected - an atypical receptor for
the chemokine RANTES/CCLS5 expressed in brain

JE Pease

Leukocyte Biology Section, Faculty of Medicine, Imperial College London, National Heart and Lung Institute, South Kensington
Campus, London, UK

Chemokines and their receptors play a central role in the trafficking of leukocytes within the body, a process which is amenable
to antagonism by small molecules and which holds promise as a treatment for clinically important diseases. In the issue of the
British Journal of Pharmacology accompanying this commentary, Ignatov and colleagues describe an unexpected role for the
chemokine RANTES/CCLS5, namely an ability to signal via the orphan G protein-coupled receptor named GPR75. This receptor
bears little homology to other chemokine receptors, most strikingly within the putative intracellular domains, with the third
loop and C-terminal tail dwarfing those of other known chemokine receptors. This most likely accounts for the atypical
pertussis toxin-insensitive signalling induced by RANTES. Intriguingly, this signalling is neuro-protective, inducing the survival
of a hippocampal cell line following insult with the neurotoxic amyloid-beta peptide. Since this peptide is implicated in the
pathogenesis of Alzheimer’s disease, it may be that exploitation of this signalling pathway presents itself as a future therapeutic
treatment.
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Chemokines or chemotactic cytokines are small, basic pro-
teins with a key role in development, haematopoesis and
immunity. Chemokines exert their functions by binding to
G protein-coupled receptors (GPCRs) and are best known for
their ability to recruit leukocytes bearing the appropriate
chemokine receptor on their cell surface. Inappropriate or
excessive release of chemokines has been implicated in the
inflammatory processes of several clinically important dis-
eases such as arthritis and asthma (Charo and Ransohoff,
2006). This, coupled with the discovery that human
immunodeficiency virus-1 utilizes chemokine receptors as
cofactors for cellular entry, has fuelled much research in this
field and the development of potent, well-tolerated, small
molecule antagonists of chemokine receptors is a goal for
several pharmaceutical companies. There is room for
optimism, as approximately half of all currently described
drugs are estimated to target GPCRs.

In this issue of the British Journal of Pharmacology, Ignatov
et al. (2006) assign the chemokine RANTES (an acronym for
the unwieldy full name Regulated upon Activation, Normal
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T cell Expressed and presumably Secreted)/CCLS5 as a
functional ligand of the murine orphan receptor GPR7S,
following a screen of biological fluids and peptides. RANTES
was initially identified as being produced by T cells upon
stimulation (Schall et al., 1988) and allegedly owes its name
more to a Mexican B-movie character than to its production
by leukocytes (Cohen, 1996). Although RANTES is one
of the more promiscuous varieties of chemokine, binding
to the receptors CCR1, CCR3 and CCRS and also the ‘silent’
non-signalling chemokine receptors D6 and DARC, its
activity at GPR75 comes as somewhat of a surprise, as it
shares only 12-16% amino acid identity with other chemo-
kine receptors.

At an estimated 540 amino acids, GPR7S5, is almost 200
amino acids longer than its brethren, with a putative third
intracellular loop of 92 residues and an enormous C-terminal
tail of 169 residues, dwarfing the 50 or so amino acids
observed at this position within other chemokine receptors
(Figure 1). These intracellular differences may well account
for the reported preferential Gg, coupling of GPR75 rather
than the pertussis toxin-sensitive G,;, a hallmark of chemo-
kine receptor signalling. Also absent from the chemokine
receptor ‘identikit’ picture is the highly acidic N-terminus
believed to bind the basic chemokine, and the structurally
important aspartate/arginine/tyrosine (DRY) motif of trans-
membrane helix 3. Whilst a limited screen of five chemo-
kines identified RANTES and the related chemokine
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Figure 1 The RANTES/CCLS signalling cascade mediated via the
novel chemokine receptor, GPR75. Inhibition of observed signalling
by the use of wortmannin and U73122 is also shown. Although
the involvement of PKC in this pathway has not been directly
demonstrated, activation of PKC has been previously reported to
enhance the survival of the HT22 murine hippocampal cell line
(Maher, 2001). Note the large third intracellular loop linking
transmembrane helices V and VI and also the long C-terminus
extending from transmembrane helix VII. These regions of GPR75
are anticipated to interact with the heterotrimeric G protein and may
account for the atypical signalling described by Ignatov et al. (2006).

macrophage inflammatory protein (MIP)-1o/CCL3 as ligands
for GPR73, it would be worthwhile extending this search to
examine possible interactions with other members of the
chemokine family.

So what role does this additional RANTES receptor play
in vivo? Unlike other chemokine receptors, the expression
of human GPR75 at the messenger RNA (mRNA) level is
reportedly absent in the ‘traditional’ locations of chemokine
receptors, such as leukocytes, thymus and spleen, instead
being restricted to the brain, spinal cord and retinal pigment
epithelium. Its initial description in the literature came from
analysis of a region of chromosome 2p16 believed to be
involved in the inheritance of Doyne’s honeycomb retinal
dystrophy (DHRD) (Tarttelin et al., 1999) and an indepen-
dent study also identified the GPR7S transcript from a screen
of retinal complementary DNA (cDNA) libraries (Sauer et al.,
2001). Despite the identification of a handful of polymorph-
isms within the GPR75 gene, no direct association with
either a phenotype at the DHRD locus (Tarttelin et al., 1999)
or age-related macular degeneration (Sauer et al., 2001) has
been reported.
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Although the bulk of the signalling data obtained by
Ignatov et al. (2006) employed GPR7S5 transfectants, the
authors were also able to demonstrate expression of GPR75
mRNA in the murine hippocampal cell line, HT22. These
cells are susceptible to the neurotoxic amyloid-f peptide,
mimicking the cell death observed in Alzheimer’s disease
(AD). Pretreatment of cultures with RANTES led to increased
HT22 cell viability in the presence of the amyloid-f peptide,
which although not directly attributable to GPR7S5, could
be enhanced by co-transfection with GPR75 c¢DNA. This
suggests that GPR75 mediates the RANTES-induced cell
survival, which appears to be mediated by phosphatidylino-
sitol 3-kinase and phospholipase C as also observed with
GPR75 transfectants. It would be worthwhile underscoring
the role of GPR75 in RANTES signalling perhaps by knock-
down of GPR7S transcripts in the HT22 cell line or by the
development of blocking antibodies. In addition, it would be
interesting to see if such neuro-protective effects are also
observed in human cells expressing GPR7S5 and if expression
of GPR75 extends to other non-neuronal cells of the CNS,
such as microglia and astrocytes.

It is noteworthy that both RANTES and MIP-1o have been
previously shown to be produced by astrocytes in vitro
following stimulation with amyloid-f peptide (Johnstone
et al., 1999; Smits et al., 2002), which concurs with clinical
studies reporting the expression of the MIP-10/RANTES
receptor CCRS on microglia associated with amyloid depos-
its within the brain of AD patients (Xia et al., 1998). At a first
glance, induction of RANTES and MIP-1« in AD would be
expected to result in the exacerbation of disease by the
recruitment of proinflammatory cells such as monocytes
and microglia. However, the study by Ignatov et al. (2006)
suggests that the proinflammatory roles of either chemokine
may be tempered by the neuro-protective effects they can
mediate via GPR7S5. It is to be hoped that this unexpected
signalling pathway may be exploited as a future therapy for
the treatment of AD.
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