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Supplementary Figure S1. F,-to-F, rise induced by a train of STSFs. Kinetics of
chlorophyll-a fluorescence of isolated spinach thylakoid membranes in the presence of 40 uM
DCMU at 293 K.



m 293 K
08| ) PSlI core

m 278 K
Thylakoid 1
. i
.
ih:.!'.'.}'l",. e* el 3 82 4 e & e« 0 ]
0 10 20 30 150 300 450 600 750 900
Time (s)

Supplementary Figure S2. Chlorophyll-a fluorescence induction and decay at physiological
temperatures. Kinetic traces of STSF-induced fluorescence transients in isolated PSII core
complexes and spinach thylakoid membranes, measured at 293 and 278 K, respectively. Red and
black data points belong to transients induced by a single STSF and a train of STSFs,
respectively. As in Figure 1, the measuring beam during the decay was turned on and off
intermittently to avoid its actinic effect.
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Supplementary Figure S3. Temperature dependences of fluorescence induction parameters
recorded with two different optical filters. The F./F,, parameter (a) and the F;—to-Fp,
increment relative to F—F, (b) of the fluorescence transients of isolated thylakoid membranes
measured with Xe-PAM fluorometer using a longpass filter (RG9 >740 nm, which allows the
detection of fluorescence both from PSI and PSII) and a narrow-band interference filter (IF690,
690 nm) for PSII emission. Curves in panel b were obtained by b-spline interpolation.
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Supplementary Figure S4. Sigmoidicity of the fast fluorescence rise of solubilised PSII core
particles. The rise was recorded on DCMU-treated PSII core at 293 and 278 K and the kinetics
were fitted with one (dashed lines) and two (continuous lines) exponentials. The measurements
were carried out using a Handy-PEA instrument (Hansatech Instruments Ltd., UK), following
the method described earlier® — using a photon flux density of the excitation of 3500 umol
photons m s™. Fitting parameters: A = 1, 1/k = 3.5 ms; A; = 0.85, 1/k; = 2.6 ms and A, = 0.15,
1/k, =126 ms (293 K); and A=1, 1/k=10.4 ms; A; =0.7 5, 1/k; = 5.5 ms and A, = 0.25, 1/k, =
92 ms (278 K).
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Supplementary Figure S5. Fluorescence intensity levels as a function of the number of flash
excitations. Fluorescence intensities, normalized to F,, were measured on DCMU-treated
thylakoid membranes at 193 K following two different protocols: (i) double-STSF excitation was
applied in the train of seven flashes, with no waiting time between flashes (Az = 0 ps, red data
points) and (ii) after three simultaneously fired double flashes the waiting time between the two
flashes was switched to Az = 50 ms (black data points). The obtained data are plotted as a
function of the number of STSFs. In panel a, all simultaneously fired flashes are counted as one
STSF and the two flashes fired with Az =50 ms are considered as separate STSFs. In panel b, the



fluorescence intensity values are plotted as a function of the number of double flashes
irrespective of the value of Ar.



