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Additional Experimental Details

Laser transient spectroscopy. Excitation pulse energies were in the range of 5-10 mJ/pulse. Samples

were held in ¢
wavelength w

The transient

nm. This bleach signal corresponds to formation of the *Ru®" excited state. By normalizing to the initial

uvettes with 1- cm optical path lengths and the absorbance at the 480-nm excitation
as approximately 0.15.

kinetics shown in manuscript Figures 3 and 4 are normalized to the prompt bleach at 440

excited state concentration, the signals for the different proteins reflect the relative yields of

subsequent intermediates that form.

Sample spectra. Absorption spectra of [Ru(bpy),(IAphen)]**, CYP102A1, Ruce;(CYP102A1)W96, and
pMeODMA®* have been reported previously.”?
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Figure S1. Spectra of ferric (blue) and ferrous (red) wild-type P450-BM3, and the ferrous - ferric

difference s

Electron Tran

pectrum (purple).

sfer Rate Calculations

Electron-transfer rate constants were estimated using the following semiclassical expression:?



(aGo+1 )
kET _ (10133_1)>< e—B(r—rO) xe Akl

The following parameters were used for all estimated rate constants in Table S1: p=1.1 At r,=3A L=
0.8 eV; ks =8.6165 x 10> eV K'; T=295 K.

Table S1. Estimated electron transfer rate constants

Reaction AG®, eV r, A ker, s Ter = kep ™t
Ruce;”*-Fe**P — Ruce;”*-Fe**P** -0.2 20.8 3.8 x 10 2.7 ms
Rucs7>"-W96 — Ruce,”-W96"* -0.1 11.88 1.4 x 10° 0.7 us
W96™"- Fe**P — W96 - Fe**P** -0.1 7.15 2.5 x 10° 4ns

Ruce7'-Fe**P — Ruce;**-Fe**P -0.9 19.5 1.2 x10° 8.6 s
Ruce;'-Fe*'P — Ruce,**-Fe**P -0.9 23.8 1.0 x 10° 1ms
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