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Figure 1. Receptor expression levels

(A) HEK293 cells expressing either SEP-CB1R or SEP-CB1R S426/430A were imaged live-cell confocal
microscopy in the presence of 0.01% triton X-100 (S4A). Fluorescence from SEP molecules is restricted
to neutral compartment. Triton X-100 was added to the imaging media before confocal imaging to
neutralize any intracellular compartments (acidic) and reveal all intracellular receptor pools. (B) live
HEK?293 cells expressing either SEP-CB1R or SEP-CB1R S426/430A were harvested in PBS and surface
fluorescence was analyzed using an imaged based cytometer. Cell count versus fluorescence was ploted
and analyzed. No significant difference was observed between groups (insert) (n=2057 cells were analyzed
expressing wild-type receptors and n=3547 were analyzed expressing the mutant receptor). (C) HEK cells
transfected with either SEP-CB1R or SEP-CB1R S426 A/S430A in the same conditions as those utilized in
the manuscript, were lysed in RIPA buffer and total receptor expression levels was analyzed by western
blots utilizing antibodies against GFP/SEP.

Figure 2. beta-arrestin 1 and 2 expression knock-out by siRNAs.

Representative western blot depicts isoform-specific knockdown of endogenous beta-arrestin 1 and 2
expression by siRNAs from HEK293 cells. Immunodetectable levels of GAPDH are shown as loading
controls.

Figure 3. Kinome antibody array analysis of CB1R activation.

Dot blots evaluated by profiling phosphorylation of 43 human kinases. Lysates from untreated and agonist-
treated (1 uM WIN or 10 uM 2-AG for 5 and 15 min) cells expressing the wild-type or S426A/S430A
receptor were applied to a nitrocellulose membrane spotted with antibodies for 43 kinases along with
control antibodies. Data are expressed as the fold change over basal level for each compound. The effect
of beta-arrestin 1 knockdown (red) and PTX treatments are included.

Figure 4. Receptor internalization kinetics and beta-arrestin recruitment

(A) Receptor endocytosis was analyzed in HEK293 cells expressing either SEP-CB1R or SEP-CB1R
S426/430A three days after transfection by TIRFM. 1uM WIN 55,212-2 was added and remained in the
incubation media as indicated by the bar. Total surface fluorescence was analyzed in stable areas of the
plasma membrane (n=7 and 10 for CB1R and CB1RS426/430A respectively, error bars represent SEM).
(B) Beta-arrestin 1 recruitment was analyzed in HEK293 cells expressing beta-arrestin1-RFP with either
SEP-CBIR or SEP-CB1R S426/430A. The addition of 1uM WIN 55,212-2 to the imaging media induced
an increase in total average fluorescence proportional to the recruitment of beta-arrestin 1 (n=12 cells, 4
different experiments, errors represent SEM). (C) Beta-arrestin 2 recruitment was analyzed in HEK293
cells expressing beta-arrestin2-RFP with either SEP-CB1R or SEP-CB1R S426/430A. The addition of 1uM
WIN 55,212-2 to the imaging media induced an increase in total average fluorescence proportional to the
recruitment of beta-arrestin 2 (n=17 cells, 5 different experiments, errors represent SEM).
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Figure 5. mMRNA transcripts controlled by WIN in the mutant receptor versus wild type
receptor

HEK?293 cells expressing the HA-tagged rat wild-type or S426/430A mutant receptors were treated
with 1 uM WIN for 2 hrs. Differential expression was examined using DESeq2 (Bioconductor) at
a 5% false discovery rate.

Figure 6. mRNA transcripts exclusively controlled by WIN in the mutant versus untreated mutant
receptor

HEK?293 cells expressing the HA-tagged rat wild-type or S426/430A mutant receptors were treated
with 1 uM WIN for 2 hrs. Transcripts specifically regulated by WIN in the mutant receptor versus
the wild-type receptor are depicted.
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Supplemental figure 6

Exclusive transcripts controlled by beta-arrestins
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