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FIGURE S1 Ultrafast transient absorption spectra, collected using depolarized excitation with a
wavelength of approximately 530nm, at selected time points for PVB TIr0924 (a and b), global
analysis of the ultrafast transient absorption data for PVB T1r0924 (c and d)
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FIGURE S2 Cryotrapping experiments where the sample was warmed from 77 K in 10 K steps,
illuminating at each temperature for 10 minutes before cooling to 77 K to record the spectrum
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FIGURE S3 Ultrafast visible transient absorption spectra at time points between 20 and 3174 ps (a),
and the second two EADS resulting from global analysis of the data (b). The sample was constantly
illuminated during data collection with blue and red light so the signals primarily originate from the
‘reverse’ photoconversion of the PVB chromophore.
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FIGURE S4 The residual matrix from the global analysis of the ultrafast transient absorption data is
deconvolved by singular value decomposition to the component times ( a) and wavelengths (b) . The
corresponding analysis performed for a 3-component fit to the data is shown in figures (c) and (d) .
The lack of obvious structure in the time-component of the 4-component fit residual implies a good fit

has been obtained.
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FIGURE S5 Sequential global analysis of the ultrafast visible transient absorption data showing
resulting EADS (black dots) fitted with a sum of Gaussian functions (dashed red lines). The features
are assigned as: GSB of the PVB Pg state at 532 nm (green line), ESA features at 420, 495, and 667
nm (lilac, cyan and orange lines), inactive or modified protein at 645 nm (purple line), intermediate
states at 580, 605, and 555nm (pink and dark green), and pump scatter at 525 nm (grey line)
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FIGURE S6 Laser flash photolysis data collected with PVB TIr0924 after excitation at 532 nm:

spectra at selected time points between 20 ns and 9 ps (a), and 0.7 and 450 ps (b), and kinetics at 510
and 570 nm (¢).
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FIGURE S7 Temperature dependence of selected wavelengths over the 127 — 297 K temperature
A+ A4,
1+ e(xfx())/dx

range fitted with Boltzmann distribution: y = + A2 where Al is the initial AAbs

value, A2 is the final AAbs value, x; is the centre temperature, and dx is the ‘time constant’. Values of
Xg are: 17942 K and 234+1 K for the 564 nm data, 228+2 K for the 532 nm data, and 233+3 K for the

435 nm data.



