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Supplementary Scheme 1. Synthesis of azobenzene-PPHT (AP). 
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Supplementary Figure 1. Structures of dopamine (DA), PPHT and 4-amino-PPHT. 
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Supplementary Figure 2. Schematic representation of the bioluminescence resonance energy 

transfer (BRET)-based assays for measuring DAR function. (A) A D1R-mediated cAMP 

accumulation assay using the Epac-containing CAMYEL sensor. (B) A D2R-mediated G protein 

activation that measures conformational changes and/or the dissociation of Gi1 in response to receptor 

activation. (C) A D2R-mediated arrestin recruitment that measures receptor-mediated arrestin3 

translocation to the plasma membrane. 
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Supplementary Figure 3. Photochemical characterization of AP and MAP. (A) UV/Vis-spectra of the 

cis- and trans-isomers of AP (left) and MAP (right). (B) Switching of AP (left) and MAP (right) over 

several cycles of illumination with 360 and 460 nm light (grey and blue bars, respectively), as well the 

relaxation of their cis- to trans-isomers in the dark (black bars). 
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Supplementary Figure 4. MAP has no effect on wildtype D1R. (A) Schematic of the D1R-mediated 

GIRK activation assay. As a Gs-coupled receptor, D1R cannot activate GIRK channels. However, co-

transfection of a chimeric G protein of Gαi1 and Gαs (Gαsi13) allows D1R to activate GIRK. (B) After 

labeling and washout, MAP does not photoswitch wildtype D1R in response to 360 nm and 460 nm light 

in the D1R-mediated GIRK activation assay. 
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Supplementary Figure 5. Characterization of D1R(I183C). (A) D1R(I183C) expresses at the cell 

surface of HEK293T cells similar to wildtype D1R. D1Rs were tagged with mVenus at their C-termini. 

tdTomato was used as cytosolic marker. Bar= 5 µm. (B) DA activates wildtype D1R and D1R(I183C) 

with similar potency. Error bars represent S.E.M for n=5-7 cells per concentration of DA. (C) The 

selective D1-like receptor agonist SKF38393 partially activates wildtype D1R in the GIRK activation 

assay. (D) SKF38393 partially activates D1R(I183C) in the GIRK activation assay. (E) 10 µM SKF38393 

similarly activates wildtype D1R and D1R(I183C) relative to 10 µM DA (n.s.= not significant, two-tailed, 

unpaired t-test). Error bars represent S.E.M for n=3-6 cells per receptor. 
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Supplementary Figure 6. MAP has no effect on wildtype D2R. (A) MTSEA but not MTSES or MAP 

react covalently with C118 of D2R, impairing receptor activation by DA in the D2R-mediated G protein 

activation assay. Error bars represent S.E.M. (B) Schematic of the D2R-mediated GIRK activation assay. 

(C) After labeling and washout, MAP does not photoswitch wildtype D2R in response to 360 nm and 460 

nm light in the D2R-mediated GIRK activation assay. 
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Supplementary Figure 7. Characterization of D2R(I184C). (A) D2R(I184C) expresses at the cell 

surface of HEK293T cells similar to wildtype D2R. D2Rs were tagged with mVenus at their C-termini. 

tdTomato was used as cytosolic marker. Bar= 5 µm. (B) DA activates wildtype D2R and D2R(I184C) 

with similar potency. Error bars represent S.E.M for n=3-8 cells per concentration of DA. (C) The 

selective D2-like receptor agonist quinpirole activates wildtype D2R in the GIRK activation assay. (D) 

Quinpirole activates D2R(I184C) in the GIRK activation assay. (E) 10 µM quinpirole similarly activates 

wildtype D2R and D2R(I184C) relative to 10 µM DA (n.s.= not significant, two-tailed, unpaired t-test). 

Error bars represent S.E.M for n=3-5 cells per receptor. 
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Supplementary Figure 8. D2R(I184C) is constitutively active in the GIRK-activation assay. (A) 

Basal inward current is reduced in response to spiperone in cells expressing wildtype D2R. (B) Basal 

inward current is reduced in response to spiperone in cells expressing D2R(I184C). (C) Summary of the 

effects of spiperone on basal inward current in cells expressing D2R wildtype and I184C. Error bars 

represent S.E.M for n=3-4 cells per receptor (not significant, one-way ANOVA). 
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Analytical Spectra 
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