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Activation Of The Putative Cannabinoid Receptor GPR55 Involves Both Rho
And ROCK
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GPR55, an orphan G protein-coupled receptor, han lpFoposed to be a third
cannabinoid receptor although it has other ligafigs Gal3 has been proposed to
initiate its signalling (2) and, although Rho is inmediate effector, the subtype(s) of
Rho and the downstream molecules involved are umkndrhis study aimed to

provide further insight into the signalling moleesilactivated by GPR55.

RT-PCR showed that the mRNAs of RhoA, RhoB, Rho@ &LC: (a direct
downstream molecule of Rho activation) were exmeéss HEK293 cells stably-
expressing GPR55 (HEK-GPR55). Potential ligands &®R55, LPI, CP55,940,
anandamide, AM251 and rimonabant (1-100 u&g0), were assessed by population
C&* imaging. C&" release was assessed by ‘Gmeak height, width and time to first
peak. Negative controls were performed by the apptin of HEPES-buffered saline
(HBS) while the positive control was carbachol (). Responses were normalized
and expressed as F/FO, the fold change in fluonescewith FO standing for the
fluorescence ratio in HBS. Responding cells werndd as those demonstrating a
higher F/FO after ligand application than HBS. iStaial analyses were performed by
two-way analysis of variance followed by a Bonfeirpost hoc test.

LPI (LogeC50=-4.76), virodhamine (Logk&-4.62) and AM251 (LogEgg=-4.29)
activated GPR55 as shown by’Ceelease (p60). Inhibition of ROCK with Y-27632
(50 uM; from Tocris) reducedk0.001) the C& peak height induced by all three
agonists (F/FO: Control LPI 2.06+0.06, virodhami®&7+0.1, AM251 1.87+0.09,
carbachol, 2.31+0.09; with Y-27632, LPI 1.42+0.0Bpdhamine 2.90+0.07, AM251
1.2740.04, carbachol, 2.55+0.09), Rho inhibitionitiw20uM C3 toxin; from
Universal Biologicals) reduced €zpeak height by virodhamine (F/FO: with C3, LPI
1.97+0.09, virodhamine 2.1+0.15, AM251 1.62+0.0&rbachol, 2.50£0.05). Neither
of the inhibitors had a significant effect on peaidth at %2 peak height. Rho
inhibition appeared to reduce the rate of activatad the receptor and signalling
system by delaying the time to the onset of thet fitd" peak (onset time (s): Control
LPI 13.4+1.12, virodhamine 2.73+0.76, AM251 20.3%3.carbachol, 2.7+0.42; with
C3, LPI 22.51+2.75, virodhamine 29.08+2.16, AM25%.18+6.27, carbachol,
1.55+0.14), P<0.001).

In summary, LPI, virodhamine and AM251 elicit’Caelease, presumably by GPR55
activation and both Rho and ROCK are involved. Heve virodhamine activates

GPR55 in a manner dependent on both molecules WMI251 and LPI depend more

on ROCK, suggesting that diverse ligands may atetidiferent signalling pathways

and GPR55 may exhibit functional selectivity. Thibtype of Rho activated awaits
identification.
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