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G-protein receptors
(GPCRs) are commonly
labeled using
approaches based on
genetic  modification
a such as (A) fused to
\\ protein domains

W (SNAP,  HALO) or (B)
with unnatural amino acids. Thus, a dye is linked to a reactive group that will biorthogonally

react with the modified part of the GPCR. (C) Native GPCRS can be labelled with fluorescent
ligands or affinity probes, but they modify the GPCR activity. (D) Ligand-directed approaches
(LD) are based on probes containing an affinity unit (i.e. a ligand), a reactive moiety and a
fluorescent dye, which bind to the native GPCR. Typically, a natural nucleophilic residue (e.g.
lysine) in the vicinity of the linker group reacts with the reactive moiety to form a covalent link
with the dye and the resulting ligand can be released and washed-out, leaving a native GPCR
labeled and fully functional. This receptor is able to get activated by agonists or antagonists.

2. Limitations of LD abeling and a solution for D, receptor

LD labelling requires the use of non- A

nucleophilic affinity units. Amines or

M other nucleophilic functional groups can

A" interact with the probe reactive moiety,
P inducing probe degradation.
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expressing Myc-D,-Venus, which is fluorescent. Co-localisation was observed, indicating D,

receptor labelling. (D) HA-D, was also labelled with 5 and D, was also detected by anti-HA
immunofluorescence Co-localization of both dyes indicated D, receptor labelling.
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E)H A large number of GPCR ligands contain
nucleophilic ligands, such as aminergic,
peptidergic or other GPCRs. We used Dopamine D,

as an archetypical aminergic class A GPCR. Native hD, receptor contain two lysine residues
K165 and K167 in the extracellular loop 2, that can be used for LD labelling
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(A) F-ST-D, was doubly labelled with probe 5 (CLD-Dy647)
and with SNAP-Lumi4Tb®. It showed TR-FRET between the
two dyes. Upon application of a fluorescent green D,

antagonist, we observed a decrease of the red fluorescence
due to the formation of new TR-FRET with the green dye. This decrease of fluorescence

¢ aCtlvatlon indicated the availability of the binding site. (B) HEK293 cells expressing HA-D, labelled with 5
m .~  display fluorescence at the cell membrane, but after 30 min of SKF81297 (1 uM) application,
D D Click D </ Y the fluorescence is translated in the in the cytosol, indicating labelled receptor internalization.
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O OH Our molecular probes are based in a modular approach. A linker 1 is activated endogenous D, receptor. After
Br by a red dye Dy647 (2) to form the reactive moiety (RM). The final probe 5 can be labelleing with 5, cells were fixed
readily prepared before the labelling reaction from 3 and a long ligand 4. Thanks with para formaldehyde, immuno-
to a fast and specific click reaction,-the nucleophilic ligand can barely react with the activated stained and imaged. Immunostaining
linker before it is bound to the native target GPCR and the labelling reaction occurs. fluorescence (left) and Dy647 fluo-
rescence (center) were located
mostly at the cell membrane with a
decent co-localization (right).
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pounds were D, antagonists with nanomolar affinity and the linkers were well adapted. Lanths]jder hll(l() dbL MARIE CURIE ACTIONS

MCS group, IQAC-CSIC, Jordi Girona 18-26, 08034 Barcelona, Spain. Contact details: Phone: (+34) 932557525, Emails: xavier.gomez@igac.csic.es, Web: http://www.iqac.csic.es/mcs/



mailto:xavier.gomez@iqac.csic.es
http://www.iqac.csic.es/mcs/

