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Supplemental fig. 1:  Correction for photobleaching, localization and depolarization in absence 

of agonist of TP receptor-sensor  

(A) Representative measurement of a HEK293 cell stably expressing the TP receptor-sensor that was 

stimulated with 3 µM U46619. The emission ratio (F535/F480) is shown before (above) and after (below) 

correction for photo bleaching by subtraction of a monoexponential curve (dashed line). (B) TP receptor-

sensor localized at the plasma membrane in stably transfected HEK293 cells as visualized by confocal 

microscopy (C) TP receptor-sensor was not activated upon depolarization in absence of agonist (n = 6) 



 

Supplemental fig.2:  TP receptor- Gα13 and Gα13-p115 RhoGEF interaction depolarization in 

absence of agonist and localization of TP receptor-eYFP  

(A) and (B) no activation for TP receptor was visible in FRET experiments measuring TP receptor- Gα13 

(n = 6) and Gα13-p115 (n = 12) interaction if depolarized in absence of agonist (C) TP receptor-eYFP 

localized at the plasma membrane in stably transfected HEK293 cells as visualized by confocal 

microscopy 



 

Supplemental fig. 3:  Voltage effect on TP receptor`s affinity. 

 (A) Concentration-response curve for unpatched HEK 293T cells transiently expressing TP receptor-

sensor (EC50 95 nM) was determined by normalization to the response on 3 µM U46619 in the same 

cell. Means ±SD shown for tested concentrations (n = 4-16 cells per data point). (B) and (C) Voltage 

effect on TP receptor-Gα13-interaction (Means ± SD, n = 6) and TP receptor-GRK2-interaction 

(representative cell out of n = 3) assay in presence of a saturating agonist concentration (D) Means ± 

SD of the time course of TP receptor-sensor deactivation, measured with patched HEK293 cells stably 

expressing TP receptor-sensor, deactivation induced upon: left: withdraw of 200 nM U46619 at -90 mV 

(n = 11 (red)); middle: repolarization from -90 to 60 mV in the presence of U46619 (200 nM (blue) 

n = 10). Averaged data were fitted to a monoexponential function. Right: Half times determined by 



fitting of individual experiments are illustrated as means + SD (t1/2 (withdraw) = 4.1 s ± 1.8 s, t1/2 (voltage 

deactivation) = 1.1 s ± 0.5 s; p = 0.0004 Mann-Whitney test) 

  



 

 

Supplemental fig. 4: Voltage effect on different agonists activating TP receptor.  

Cells were subjected to single-cell FRET recording under voltage clamp conditions using the indicated 

voltage and superfusion protocol. Ligands testes in TP receptor induced Gα13-p115 RhoGEF interaction 

assay (A) I-BOP (n = 3); (B) 15-keto Prostaglandin E2 (n = 3); (C) 15(S)-15-methyl Prostaglandin E2 (n 

= 3); (D) Prostaglandin E2 methyl ester (n = 5); Ligands tested with TP receptor-sensor assay: 

(E) 8-iso Prostaglandin E2 (n= 16); (F) 8-iso Prostaglandin E1 (n= 3): (G) Averaged values ± SD for 



measured activation upon depolarization in presence of the indicated agonist. Response to -90 mV was 

compared to response at +60 mV. Note that the relatively strong differences in activation are likely due 

to differences in the initial response to -90 mV and do not necessarily reflect real differences in the 

strength of the voltage effect. 

  



 

 

Supplemental fig. 5:  Voltage effect on different mutants activating TP receptor.  

Cells were subjected to single-cell FRET recording under voltage clamp conditions using the indicated 

voltage and superfusion protocol. (A) - (D): Voltage dependence of receptor mutants tested in TP 

receptor induced Gα13-p115 interaction assay: (A) TP receptor S201T (n = 6) (B) TP receptor S255T (n 

= 3) (C) TP receptor W299L (n = 3) (D) TP receptor D193E (n = 3) (E) (G) Averaged values ± SD for 

measured activation upon depolarization at TP receptor in presence of U46619 for the indicated TP 

receptor mutant. Response to -90 mV was compared to response at +60 mV. Note that the relatively 



strong differences in activation are, besides TP receptor R295K, TP receptor R295A, likely due to 

differences in the initial response to -90 mV and do not necessarily reflect real differences in the strength 

of the voltage effect. TP receptor R295K n = 11, R29A n = 13. (F) Concentration-response curves of 

TP receptor induced Gα13-p115 FRET interaction assay: TP receptor wt (EC50 2 nM, blue) normalized 

to 0.1 µM U46619, TP receptor R295K (EC50 415 nM, green) normalized to 3 µM U46619 and TP 

receptor R295A (EC50 3557 nM, red) normalized to 10 µM U46619; for TP receptor R295K and R295A 

the hill slope was set to the value obtained by TP receptor wt curve (0.85) Means ±SD shown for tested 

concentrations (TP receptor wt n = 7-12; TP receptor R295K n = 3-4; TP receptor R295A n = 4; cells 

per data point). for TP receptor wt induced interaction of Gα13 with p115 a previously described 

microscopic setup was used (Bodmann et al., 2017) (G) and (H) Representative recordings showing the 

dependence of FRET on the clamped membrane potential for TP receptor induced Gα13-p115 FRET 

interaction assay in cells upon activation with the indicated concentration of U46619 at −90 mV and 

clamped from -90 mV to the indicated potentials. 0 mV and -90 mV were always included as reference 

potential. TP receptor wt (blue, n = 6); TP receptor R295K (green, n = 6) 

  



 

 

 

Supplemental fig. 6:  Signal specificity for FP receptor,  

Means ±SD of HEK293T cells transfected with either pcDNA3 or FP receptor, Gαq-activation FRET 

assay. HEK293T cells without additional FP receptor (FP receptor n = 7; pcDNA3 n = 6), showed no 

Gq activation upon stimulation with U46619.  

  



 

 

Supplemental fig. 7: Signal specificity for IP receptor 

Means ±SD HEK293T cells transfected with EPAC ± 0.5 µg IP receptor. Cells without additional 

IP receptor showed no cAMP production upon stimulation with Iloprost (Ilo) (+IP receptor 

n = 4;  -IP receptor n = 5)  

  



 

 

Supplemental fig. 8: Signal specificity for EP3 receptor and EP3 receptor D124R voltage 

dependence 

(A) The background-subtracted I/V curve corresponding to Fig. 7A, which was obtained from the 

voltage ramp of Iloprost stimulation subtracted by the voltage ramp during Barium application, shows 

strong inward rectification. (B) HEK293T cells expressing EP3 receptor D124R and GIRK channels 

(n = 6): GIRK current ratio (10nM/1µM) indicates that the response to 10 nM Iloprost is potentiated at 

−30 mV as seen before in wt recordings (current ratio (10nM/1µM) at -90 mV = 0.18 ± 0.10; at -30 mV 

= 0.46 ± 0.18; *p = 0.03 Wilcoxon matched-pairs signed rank test) 


