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1. Transient Absorption Spectroscopy

Supporting Table 1: Rate constants 4; and lifetimes z; from global analysis for samples with Rf

cofactor.
Rate constants / ps ' Lifetimes / us
Sample k1 kz k3 T1 (%) 73
Rf-LumP WT 0.32 +0.02 0.076 0.0028 31402 13.1£08 36030
+0.005 + 0.0002

Rf-LumP S48C 0.146 0.00064 . .
4 0.009 +0.00004 6.9+0.5 1600 £100

Rf-LumP T50E 0.063 0.00149 3
+0.004 +0.00009 16+1 670 +40

Rf-LumP T50W

Rf-LumP N101W

u 0.10 +0.02 1042

Supporting Table 2: Rate constants k; and lifetimes 7; from global analysis for samples with

ribolumazine cofactor. For all samples the kinetic scheme was a simple global analysis with a single

decay.

Rate constants / ns ' Lifetimes / ns
Sample ki T
Lu-LumP WT 0.028 + 0.003 36+3
Lu-LumP S48C 0.082 + 0.008 12+1
Lu-LumP T50E 0.089 + 0.008 11+1
Lu-LumP T50W 0.022 + 0.002 46 +3
Lu-LumP N101W 0.023 + 0.002 45+3
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Supporting Figure 1. Exemplary analysis of the transient absorption spectra from Rf-LumP WT (left)
and Rf-LumP T50E (right). The analysis of all other samples investigated in this contribution has been
performed likewise. Experimental conditions: Temperature: 279 K, laser excitation: 460 nm. (A/D)
Normalized SADS extracted from the global analysis of experimental Rf-Lump data. Either three (left)
or two components are necessary to properly fit the data (see Supporting Table 1 for details). (B/E)
Difference between experimental spectra (black), recorded Sus after laser excitation, and the fit from
global analysis (red) of Rf-Lump samples. (C/F) Comparison between experimental time signals (black)

at indicated wavelengths and the global fit (red). All signals are true to scale.



2. Transient EPR Spectroscopy

Transient EPR powder spectra have been analyzed using a program for simulation and fitting of spectra

with isotropic g-factor and dipolar-coupling tensor D as described previously .

Supporting Table 2: The triplet parameters of Rf cofactor bound to various WT and mutant LumP

samples (7' = 80 K) obtained by simulation of the time-resolved EPR spectra of Figure 5. The values of

ID| and |E| are accurate to within +6 x 10* cm™; the zero-field populations p; are accurate to within

+0.03.
ID|/(10*ecm™  |E|/ (10" cm™ Dx Py pz
Rf-LumP WT 589 169 057 042 0
Rf-LumP S48C 595 195 0 0.60  0.40
Rf-LumP T50E 611 175 054 045 0
Rf-LumP T50W
Rf-LumP N101W 593 171 060 040 0




3. DFT Calculations

Supporting Figure 2. Singly occupied molecular orbitals (SOMOs) at 0.05 e/au’ (left) and 0.1 e/au’
(right) of the ribolumazine model. The red and blue areas denote regions of opposite sign of the wave

function. The protein environment is not drawn, for clarity.

Supporting Table 3: Cartesian coordinates in Angstrom of the geometry-optimized supermolecular

model of the neutral ribolumazine radical in the binding site of the lumazine protein.

coordinate
number atom X y z
1 N 16,37748 -4,83009 -19,53871
2 C 17,24545 -5,91782 -19,59775
3 C 18,38848 -5,83613 -20,3892
4 N 18,68852 -4,72177 -21,05851
5 C 17,84955 -3,62211 -20,96566
6 C 16,67678 -3,64331 -20,1982
7 N 15,83031 -2,63061 -20,09632
8 C 16,08285 -1,47365 -20,76369
9 N 17,25729 -1,4284 -21,53381
10 C 18,18831 -2,43111 -21,70335
11 0 15,334 -0,4715 -20,7205
12 o} 19,20692 -2,28494 -22,43014
13 C 19,33461 -7,03608 -20,51531
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