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Abstract
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Recentlyy, members of the fAr e g u lofa G-protein s i g n a |(RGB)gomtein - ’fCat(GTPaSe) 104 \. / X
superfamily have emerged as critical modulators of specific GPCR signal GEFaC“V'Wl
transduction pathways. Via their conserved RGS domain that confers n GT Pa s e P;
accelerating p r ot @AR) @activity, RGS proteins attenuate GPCR signaling by m oo - -
deactivating heterotrimeric G-protein alpha subunits. The steady-state GTPase o GTP & el racon Yome 7K
activity of isolated Galpha proteins is limited by GDP dissociation, so GTP hydrolysis @3 h A app Gop)
cannot be used to measure GAP activity in simple biochemical assays. To overcome : .
this hurdle, we produced a series of mutated G U proteins predicted to exhibit Inactive form Activated form — 3-Tracer GDP  + -Tracer
decreased GTP hydrolysis rates and increased GDP dissociation rates and used the P Y Y
Transcreener® GDP Assay to identify variants that showed RGS protein-dependent € RGS
increases in GTPase activity. The mutated G Uproteins and RGS domains were High polarization Low polarization
coupled with the Transcreener® GDP Assay to screen a small library of bioactives, " s
Zggasc\jv?tﬁ as eztc:;tlgltlgpelt;tgr;I;/\r/]eareSl;c:)eur:qt;:‘ If:brgsheenfsozzﬁ%%g SsetrZIeZS zpsgfgiﬁ“%? Figure 1. Measuring RGS protein GAP activity is prevented by the slow dissociation of GDP from Ga Figure 2. The Transcreener GDP Assai allows direct detection of GDP
compounds that selectively modulate GPCRs via their specific interactions with RGS proteins. Goal: Increase K¢ cpp) /Kcat (gTpase) @t 1€ast 150x (from 0.03 to 5) by mutagenesis.
proteins. A) RGS proteins act catalytically on Ga-GTP complexes to stimulate GTP hydrolysis rates as much as 100-fold, thereby attenuating GPCR agonist

signals. B) Detection of GDP using the Transcreener GDP Assay, a competitive fluorescence polarization immunoassay, offers an HTS compatible
approach for directly measuring RGS GAP effects, however GDP dissociates from isolated Ga proteins very slowly, so RGS GAP effects are not
detectable using steady state GTPase assays. To overcome this kinetic limitation, we combined Ga mutations that increased GDP dissociation and
decreased GTPase activity.
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