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Supplementary Figure 1: Desensitization and recovery from desensitization of light induced Ca transients in
2+

HEK cells. a, Representative traces of Ca transients induced by paired pulses of 1, 3 and 10 s long light pulses (violet
2+

bars, 1 mW/mm ) with increasing interpulse intervals (150, 180, 240, 300 s). , Average normalized Ca transient
2 2+

b

amplitudes in dependence to the interpulse interval and the respective one phase decay fits (1 s: black fit, n = 9; 3 s: red

fit, n = 8; 10 s: blue fit, n= 9). , Statistical analysis of the effect of the pulse duration on the maximal desensitizationc

(relative decrease) with an ordinary one-way ANOVA with Tukey's multiple comparison test (p(1 vs 3 s) < 0.001; p(1 vs. .

10 s) < 0.0001; p(3 vs 10 s) = 0.11). Each dot represents the mean of one coverslip. Data are presented as mean values.

± SEM.
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Supplementary Fig. 2: Basal electrocardiogram (ECG) parameters in hOPN5 mice recorded . aex vivo , Representative electrogram

recordings from hearts of hOPN5 founder line F1 (black), founder line F2 (blue) and CD1 wild type control mice (gray). - , Statistical analysis ofb e

basal ECG parameters PR interval (b), heart rate (c), QRS interval (d) and QT interval (e) in F1 and F2 hOPN5 expressing hearts (F1+, F2+), from

their negative littermates (F1− and F2−) and CD1 wild type controls. To exclude rate dependent effects, only electrogram recordings with a heart rate

between 250 and 350 bpm were taken into account in b,d and e. Each dot represents the average from one individual heart. Statistical analysis was

performed with one-way ANOVA test (all p values ≥ 0.096) and Tukey's multiple comparison test (all p values ≥ 0.11). Data are presented asordinary

mean values ± SEM.
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Supplementary Fig. 3: UV light induced contraction in the bladder and uterus of hOPN5 mice. a, eYFP-fluorescence in the whole uterus (left, bar =

2 mm) with magnification (right, bar = 200 μm) of a hOPN5 mouse showing hOPN5/eYFP expression in the myometrium. , Representative tracesb (left)

and aggregated data of isometric force measurements of explanted uterine horns from wildtype controls (N = 3, n = 6; gray) and hOPN5 mice (N =(right)

2, n = 6; black). Contractions were induced by UV light (violet bar, 5 s, 3 mW/mm ), EFS (red bar, 3 s, 100 Hz, 2 ms, 40 V), 60 mM K and 10 μM CCh.
2 +

Statistical analysis was performed with 2-way repeated measures ANOVA with Sidak's multiple comparison test between hOPN5 vs WT (p(UV light):

0.0046; p(EFS): 0.53; p(CCh): 0.86; p(K ): 0.53) and Tukey's multiple comparison test different stimuli in hOPN5 samples
+

for UV light effects versus

(p(vs EFS): 0.75; p(vs K ): 0.015; p(vs CCh): 0.87). , eYFP fluorescence in the whole bladder (left, bar = 1 mm) with magnification (right, bar = 200 μm). . .
+

c

of a hOPN5 mouse showing hOPN5 eYFP expression in the tunica muscularis. , Representative traces (left) and aggregated data (right) of isometric/ d

force measurements of explanted bladder strips from CD1 wild type controls (gray, N = 3, n = 9) and hOPN5 animals (N = 3, n = 9; in black). Contractions

were induced by UV light (violet bar, 10 s, 3 mW/mm ), 10 μM CCh and 60 mM K . Statistical analysis was performed with 2-way repeated measures
2 +

ANOVA with Sidak's multiple comparison test between hOPN5 vs CD1 wild type (p(UV light): 0.0034; p(K ): 0.98; p(CCh): 0.93) and Tukey's multiple
+

comparison test for UV light effects versus different stimuli in hOPN5 samples (p(vs K ): 0.09; p(vs CCh): 0.012). Data are presented as mean values ±. .
+

SEM. * < 0.05, ** < 0.01.p p
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Cell line source(s)

We could not determine effect sizes before since these were completely new experiments with non-foreseeable results. Whenever possible
we had sample sizes clearly proving very significant p values or high n numbers allowing to exclude any effects by classical statistical tests. All
n and p values are given in the legends or the text.

No data were excluded.

Experiments were performed in three different labs (WG Sasse, WG Bruegmann, Bayer) and all showed comparable and reproducible results.

This is not relevant to our study since phenotypes were obvious due to fluorescence expression and light effects. Furthermore we did not look
into effects of treatments within the same kind of cells or groups. Used mice were equally male and female and of various ages.

Blinding was not possible due to clear light effects but also not necessary since all analysis was objective with clearly pre-defined criteria.

All antibodies used are clearly described in the methods parts.

aActinin: Sigma (A7811, 1:400)

asmooth muscle actinin: Sigma-Aldrich (A2547)

ßIIITubulin: Biozym/BioLegend (802001, 1:800)

cKit: Linaris (MAK5302, 1:400)

Oct3/4: SantaCruz Biotechnology (sc-9081, 1:100)

HCN4: Alomone (APC-052, 1:200)

eGFP: Chromotek (3H9-100, 1:800; 1:400 and 1:100) and Sigma-Aldrich (11.814.460.001, 1:800)

All secondary antibodies are clearly identified in the methods section.

All antibodies used have been often validated and reported before by other scientist. None of the quantitative analysis are depending
on antibodies. Relevant citations are: Vogt, Theranostics 2021; Bruegmann, Nature methods 2010; Vogt, Cardiovascular Research
2015, Roell, Nature 2007; Kozasa, Y. et al. (2018) J. Physiol. 596, 809;

Commercially available, generated by us or given by collaboration partners. Each source is clearly defined and citations are
given for the source.

HEK cells (AD293, ATCC, U.S.), R1 mouse embryonic stem cells (ES cells)





Title: Supplementary Movie 1:  

Description: Representative video of Ca2+ imaging to determine the light sensitivity of hOPN5 in 

polyclonal HEK cells (corresponding to Figure 2a). XRhod-1-AM signal is shown in fire color code 

(blue to yellow with increasing fluorescence signal). Cyan dots in the top left corner indicate the five 

UV light pulses (385 nm, 100 ms) with 0, 0.1, 0.3, 1, 3, 10 µW/mm2, respectively. Video is displayed 

at 30x speed.  

Title: Supplementary Movie 2:  

Description: Video showing the expression of hOPN5/eYFP (green) in a 3D rendered volume (normal 

shading) of light-sheet Z-stack images after tissue clearing. The posterior surface of the heart was 

cropped to visualize the distribution of hOPN5/eYFP in the endocardium.  

Title: Supplementary Movie 3:  

Description: 3D rendered volume (blend shading) of light-sheet Z-stack images of cleared hearts 

with hOPN5/eYFP shown in green and HCN4 staining shown in purple. The posterior wall of the right 

atrium as well as a rectangular window anterior to the tricuspid valve were cropped to visualize the 

sinus and atrioventricular nodes. 
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