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Figure S1
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Spontaneous FRET decay in the presence of prolonged increases in [Ca%].. After an initial peak in FRET (red) spontaneous
FRET decrease occurs eventually resulting in a new steady state value. Note, that this FRET decay occurs in the presence of a
constant intracellular Ca concentration (black trace) and maintained translocation of PKCa. to the plasma membrane (green).
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Molecular crowding is not at the origin of the increased FRET efficiency after Ca?*-induced membrane translocation. Left column presents
the FRET efficiency Ef,., as a function of the pixel fluorescence intensity for HEK cells expressing the CFP and YFP fusion proteins of PKCa(a),
PKCRii (b), and C2-domain of PKCa (c). The pixel fluorescence intensity is given as the geometric mean of the donor and the acceptor emission
intensities. In each case, distributions acquired at four different times for representative cells are shown. The color of the dots indicates the
frequency at which they occurred with warmer color corresponding to higher frequencies. The data were acquired for all pixels in the respective cell
regions. Red lines indicate the results of a linear fit. Molecular crowding as the principal reason for the increased FRET efficiency would lead to a
positive correlation. Right column: FRET efficiency Ef,,., as a function of time for the cells shown on the left (black curves) and slopes of the linear
fits to the data points (red). Black arrows and numbers indicate the selected time points shown on the left. In all cases, the FRET efficiency sponta-
neously decays and presents a negative correlation with the pixel intensity. Together these results strongly indicate that the increase of the FRET
efficiency upon stimulation of membrane translocation is not primarily due to molecular crowding
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Comparison of simulation results with and without interparticle interactions. (a) Concentration of membrane-bound
PKCa (green curve), cytosolic PKCa. (blue), and the total FRET___ signal (red) for a simulation of an extended elevated Ca,
concentration of 21uM. After 1min, interparticle interactions were switched off. (b) Mean residence time of membrane-bound
PKCa with (red curve) and without (blue) interparticle interactions from simulations for the measured oscillatory Ca, signal
(black) from Fig. 1d (main text). Parameters are as in Table 1.
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Analysis of spontaneous FRET decay. (a) Amplitude of spontaneous AFRET as a function of prolonged elevated Ca, meas-
ured in HEK cells (green diamonds) and derived from the stochastic simulations (red circles).

(b) Distribution of the Spearman correlation coefficients (r) between AFRET and Ca, for 10.000 permutations of the datapairs
shown in (a) green diamonds. The dashed green line indicates the correlation level for the measured relationship displayed in

(a).
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Ca?-induced C2-domain and PKCR-Il translocation to the plasma membrane.

(a) C2-eYFP translocates to the plasma membrane following treatment with 10 yM lonomycin in 4 mM Ca_

(b) PKCR-II-eYFP targetes to the plasma membrane following treatment with 10 yM lonomycin in 4 mM Ca_
Start of the treatment is marked by the arrow. Times into the experiment are indicated in the individual images.
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Average membrane residence time of PKCa in simulations using Ca=1uM with (black circles) and without (grey circles) intermo-
lecular interactions of PKCo.
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Movies

Movie 1

snapshots of entire volume modelled

plasma membrane
with attached PKCa
molecules
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Movie 1: Simulation of PKCa dynamics for the experimental Ca2* signals of Fig. 1d. Left: snapshots of the PKCa-particle distribu-
tion at indicated time points. Middle: simulated plasma membrane area with PKCa-attachement grid and PKCa molecules attached.
Color code of the molecules depicted to the lower left. Right: Mean cluster size, no of clusters, cytosolic and plasma membrane
fluorescence, [Ca*], and FRET, as a function of time.

Movie 2

Movie 2: Simulation of PKCa dynamics for a
prolonged exposure to low Ca, (1 uM). Left: snap-
shots of the PKCa-particle distribution at indicated
time points. Middle: simulated plasma membrane
area with PKCa-attachement grid and PKCa
molecules attached. Color code of the molecules
depicted to the lower left. Right: Mean cluster size,
no of clusters, cytosolic and plasma membrane
fluorescence, [Ca?], and FRET,, as a function of
time. Colour code follows the axis legends. Note, that
the apparent FRET transient (red) only showed a
monotonic increase and subsequent plateau.
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Movie 3

ca’: 21.0uM ., Movie 3: Simulation of PKCo dynamics for a
prolonged exposure to high Ca, (21 uM). Left: snap-
shots of the PKCa-particle distribution at indicated
time points. Middle: simulated plasma membrane
. area with PKCa-attachement grid and PKCa

molecules attached. Color code of the molecules
depicted to the lower left. Right: Mean cluster size,
no of clusters, cytosolic and plasma membrane
fluorescence, [Ca?], and FRETapp as a function of
time. Colour code follows the axis legends. Note, that
the apparent FRET transient (red) showed a
transient peak followed by a lower steady-state
plateau level.
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