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Suppl. Fig. 1. BRET-based sensors used in the study.  A) Schematic representation of GRK3-Rluc8 with 

Gγ-YFP complexes formation generating an increase in BRET signal.  B) Schematic representation of 

GRK3-RLuc8 recruitment to CB1R-YFP upon CB1R activation. The formation of GRK3-CB1R complexes 

is observed as an increase in BRET signal efficiency.  C) Schematic representation of the recruitment of 

β-arrestin2-Rluc by the activated CB1R-YFP generating an increase in BRET signal.  D) Schematic 

representation of the activation of heterotrimeric G proteins which is observed as a decrease in BRET 

signal due to dissociation/conformational change of Gαi from Gβγ subunits.  E) Agonist-promoted 

mBRET was calculated by subtracting the BRET ratio obtained in the absence of agonist from the one 

obtained following agonist application and multiplied by 1000. 

  



 

Suppl. Fig. 2. GRK3 recruitment by WIN-activated CB1R.  CB1R phosphorylation mutants retain the 

capability to induce rapid dissociation of G protein subunits.  Mutant CB1Rs variants have similar 

levels of expression to wild-type CB1R.  A) Kinetic profiles of GRK3-RLuc8 recruitment by WIN-

activated CB1R-YFP/mGluR1a in HEK293 cells pretreated or not with rimonabant.  HEK293 cells were 

transiently cotransfected with the plasmid coding for CB1R-YFP or mGluR1a and GRK3-RLuc8.  After 

sixteen hours, cells were pretreated or not for 30 minutes with rimonabant (45 μM) prior to the 

stimulation with the CB1R agonist WIN (1 μM).  B) Alanine mutant CB1Rs preserve the ability to 

activate of G proteins. HEK293 cells were transiently cotransfected with CB1R-SNAP variant, Gαi-Rluc8, 

Gβ-Flag, Gγ-YFP (2:1:1:1 ratio).  Firstly, basal BRET was measured for 10 minutes.  Afterward, cells 

were stimulated by 1 µM WIN.  C) Aspartic acid mutant CB1Rs preserve the ability to activate of G 

proteins. HEK293 cells were transiently cotransfected with CB1R-SNAP variant, Gαi-Rluc8, Gβ-Flag, Gγ-

YFP (2:1:1:1 ratio).  Firstly, basal BRET was measured for 10 minutes.  Afterward, cells were stimulated 

by 1 µM WIN.  D) Mutant CB1Rs variants have similar levels of expression to wild-type CB1R. HEK293 



cells were transfected with the indicated CB1R variant or with empty plasmid pRK6 (mock).  Cell lysates 

were separated by SDS-PAGE and subjected to Western blotting.  Membranes were stained with either 

anti-GFP antibody for detection of CB1R-YFP variants (top blot) or anti-Actin antibody (actin) to 

normalize for loading and transfer of proteins (bottom blot).  Legend: mock (pRK6 empty vector 

transfection), A) CB1R, B) CB1R_2A, C) CB1R_6A, D) CB1R_8A, E) CB1R_2D, F) CB1R_6D, G) CB1R_8D, 

H) CB1R_425SMGDS429_460TMAVATDTA468, I) CB1R_425AMGDA429_460TMAVATDTA468, J) 

CB1R_425SMGDS429_460AMSVSADAS468, K) CB1R_425AMGDA429_460AMSVSADAS468. 

  



 

Suppl. Fig. 3. Expression levels of CB1R-YFP variants, GRK3-Rluc8 and β-arrestin2-Rluc in transiently 

transfected HEK293 cells.  Emission of CB1R-YFP variants was measured at 520 nm on Mithras LB 940 

microplate reader after excitation at 485 nm.  Emission of Rluc constructs was measured at 480 nm on 

Mithras LB 940 microplate reader 5 minutes after adding coelenterazine h.  A) Cmpd101 does not affect 

the expression of CB1R-YFP.  Expression level determination of CB1R-YFP in presence/absence of 

cmpd101.  B) Expression levels of CB1R-YFP variants.  C) GRK3-Rluc8 in cells coexpressing mutant 

CB1Rs.  D) Expression levels of CB1R-YFP variants.   E) β-arrestin2-Rluc in cells coexpressing mutant 

CB1R.  F) Expression level determination of CB1R-YFP variants. 



 

 

Suppl. Fig. 4. Expression level determination of CB1R-YFP variants, GRK3-Rluc8, β-arrestin2-Rluc and 

SGIP1-mCherry in transiently transfected HEK293 cells.  Emission of YFP proteins was measured at 

520 nm on Mithras LB 940 microplate reader after excitation at 485 nm.  Emission of Rluc constructs 

was measured at 480 nm on Mithras LB 940 microplate reader 5 minutes after adding coelenterazine 

h.  Emission of SGIP1-mCherry was measured at 600 nm on Mithras LB 940 microplate after excitation 

at 540 nm.  A) Expression level determination of CB1R-YFP variants in cells coexpressing SGIP1-mCherry 



and GRK3-Rluc8.  B) GRK3-Rluc8 in cells coexpressing mutant CB1Rs.  C) SGIP1-mCherry expression in 

cells coexpressing different CB1R receptors.  D) Expression level determination of CB1R-YFP variants in 

cells coexpressing SGIP1-mCherry and β-arrestin2-Rluc.  E) β-arrestin2-Rluc in cells coexpressing 

mutant CB1Rs.  F) SGIP1-mCherry expression in cells coexpressing different CB1R receptors.  G) 

Expression level of Gγ-YFP cells coexpressing distinct CB1R-SNAP variant, SGIP1-mCherry and GRK3-

Rluc8.  H) GRK3-Rluc8 in cells coexpressing mutant CB1R-SNAP.  I) SGIP1-mCherry expression in cells 

coexpressing different CB1R receptors. 

  



 

Suppl. Fig. 5. Full uncropped immunoblot image from Supp. Fig. 2D. 

  



Suppl. table 1. Statistical analysis of kinetics of presented protein-protein interactions.  Curves were 

compared by two-way ANOVA followed by Sidak's multiple comparison test.  If the curves were 

significantly different, post hoc analysis of time points was performed. 

  



Suppl. table 2. Statistical analysis of kinetics of presented protein-protein interactions. Curves were 

compared by two-way ANOVA followed by Sidak's multiple comparison test.  If the curves were 

significantly different, post hoc analysis of time points was performed. 

  



Suppl. table  3. Statistical analysis of kinetics of presented protein-protein interactions. Curves were 

compared by two-way ANOVA followed by Sidak's multiple comparison test.  If the curves were 

significantly different, post hoc analysis of time points was performed. 

  



Suppl. table 4. Statistical analysis of kinetics of presented protein-protein interactions. Curves were 

compared by two-way ANOVA followed by Sidak's multiple comparison test.  If the curves were 

significantly different, post hoc analysis of time points was performed. 

  



Suppl. table 5. Statistical analysis of kinetics of presented protein-protein interactions. Curves were 

compared by two-way ANOVA followed by Sidak's multiple comparison test.  If the curves were 

significantly different, post hoc analysis of time points was performed. 

  



Suppl. table 6. Statistical analysis of kinetics of presented protein-protein interactions. Curves were 

compared by two-way ANOVA followed by Sidak's multiple comparison test.  If the curves were 

significantly different, post hoc analysis of time points was performed. 



Suppl. table  7. Statistical analysis of kinetics of presented protein-protein interactions. Curves 

were compared by two-way ANOVA followed by Sidak's multiple comparison test.  If the curves were 

significantly different, post hoc analysis of time points was performed. 

  



 

 



Suppl. table 8. Statistical analysis of kinetics of presented protein-protein interactions. Curves were 

compared by two-way ANOVA followed by Sidak's multiple comparison test.  If the curves were 

significantly different, post hoc analysis of time points was performed. 

 


