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Supplementary Figures 
 
Supplementary Figure 1 (information related to Figure 1) 
 

 
 
Supplementary Figure 1 
Ca2+-gating of BKCa channels 
a, Activation and deactivation of BKCa channels determined at a membrane potential 
of 50 mV with a piezo-driven fast-application system exchanging [Ca2+]i at the 
cytoplasmic face of the channels in the sub-millisecond range (termed: Ca2+-gating 23). 
Upper left panel: Scheme of the fast-application system exchanging solutions with the 
indicated values for [Ca2+]i and a Ca2+-free solution. Upper right panel: Values for 
activation and deactivation time constants of Ca2+-gating at 50 mV. Lower panel: 
Representative current responses of BKCa channels to either an increase in [Ca2+]i 
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(from 0 to 1, 3 or 10 µM (left) or a decrease in [Ca2+]i (from 1, 3 and 10 µM to 0 (right)). 
Lines represent fits of a mono-exponential function to the activation and deactivation 
phases with time constants of 2.8 ms (red) and 14.7 ms (blue) for activation at 10 and 
3 µM Ca2+, respectively, and 6.0 ms (red) and 5.3 ms (blue) for deactivation from 10 
and 3 µM Ca2+, respectively. Time scale as indicated, current scale is 0.5 nA. (Data 
were taken from 23). 
b, Current responses (color-coded) recorded in a CHO cell with the indicated voltage-
protocol, protein expression and ion conditions were identical to the experiments in 
Fig. 1c, the patch pipette contained 10 mM EGTA. Trace in black reflects the Ca2+-
inward current through Cav2.2 channels (following step-repolarization from 70 mV to -
60 mV), while colored traces highlight BKCa-mediated outward K+ currents as in Fig. 1c 
activated by Ca2+-influx of 0.2 ms (blue), 0.8 ms (red) and 3.2 ms (green) duration, as 
well as by Ca2+-influx of 0.4 and 1.6 ms (light grey, for better discrimination). 
Note the accurate monitoring of [Ca2+]i by the BKCa-current maximum. Scaling for time 
and current as indicated, dashed line denotes BKCa-current prior to Ca2+-influx, small 
line is zero current. 
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Supplementary Figure 2 (information related to Figure 1) 
 

 
 
Supplementary Figure 2 
Fluorescence measurements by membrane-tethered GCaM6s 
a, Representative image of a CHO cell expressing Lck-GCaM6s before (left panel) and 
during/after step stimulation (right panel) with the voltage protocol in Fig. 1e. Dashed 
line is line-scan used for fluorescence measurement. b, Fluorescence intensity 
obtained along the line in (a). 
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Supplementary Figure 3 (information related to Figure 1) 
 

 
 
Supplementary Figure 3 
Ca2+-clearance by 10 mM EGTA in pulse-experiments 
a, Representative BKCa-currents recorded in response to 1, 2 and 5 Ca2+-influx pulses 
applied at 500 Hz (voltage protocol in lower inset) to CHO cells as in Figure 1, but with 
10 mM EGTA in the patch-pipette (upper inset). b, Plot summarizing the time constants 
of the current decay determined in experiments as in (a); squares represent mean ± 
SEM of the indicated number of cells. 
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Supplementary Figure 4 (information related to Figure 2) 
 

 
 
Supplementary Figure 4 
Abundance-mass profiles of the constituents of native PMCA complexes in 
the mouse brain 
Abundance-mass profiles obtained by cryo-slicing BN-MS (csBN-MS, 50) for the 
indicated proteins in a CL-47 solubilized membrane fractions from adult mouse brain 
(a total of 170 gel slices). Note the co-segregation of all PMCA isoforms with NPTN 
and a sub-population of BASI. The other sub-population of BASI co-assembles with 
the mono-carboxylate-transporter MOT1. Inset: Two-dimensional gel separation of 
PMCA1-4 and NPTN in the same membrane fractions, Western-probed with antibodies 
targeting PMCA1-4 and NPTN. Size (BN-PAGE) and molecular weight (SDS-PAGE) 
are as indicated.  
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Supplementary Figure 5 (information related to Figure 3) 
 

 
 
Supplementary Figure 5 
Calibration of the gating model of BKCa channels  
a, b Calibration of the extended BKCa-model via parameter-fitting to the BKCa-mediated 
currents recorded in experiments as in Extended Data Figure 1 (data taken from 23). 
BKCa-currents were elicited by fast application of solutions with the indicated [Ca2+]i at 
the indicated constant membrane potential (a, Ca2+-gating), or by the indicated voltage-
step with the indicated [Ca2+]i constantly present at the cytoplasmic face of the 
channels (b, voltage-gating). Black lines represent the response of the BKCa-model to 
the respective changes in [Ca2+]i and membrane potential. Note the good 
approximation of the experimental data by the calibrated model (parameters of the 
gating model are given in Supplementary Table 3).  



 8 

c, Dependence of the time-to-peak (tpeak) of the BKCa-current maximum on the 
transport rate of the PMCA2-NPTN pumps (right panel) obtained from the calculations 
in Figure 3 (left panel). Note that perfect match between experimentally measured tpeak 
(black line, tpeak exp (right panel) or current trace in red (left panel)) and calculated tpeak 
(tpeak calc) is observed at a transport rate of about 18.000/s (grey line, right panel). 
 
 
 
Supplementary Tables 
 
 
Supplementary Table 1.  
Parameters defining model cell and spatio-temporal profiles for intracellular Ca2+ 
concentration. 
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Supplementary Table 2.  
Parameters defining the BKCa-gating model used for computing the response to 
stationary conditions in [Ca2+]i. 
 

 
 
 
 
 
Supplementary Table 3.  
Parameters defining the extended BKCa-gating model used for computing the response 
to pulsed increases in [Ca2+]i. 
 

 


