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Figure S1. High-field Mossbauer spectrum (vertical bars in A) of a freeze-quench sample from the
reaction of reduced TOMOH:2ToMOD with O, frozen at 0.14 s after mixing the reduced protein with
O,. The spectrum was collected at 4.2 K in an applied field of 8 T parallel to the y-beam. The green
line in A is the spectrum of the diiron(Il) protein before mixing recorded under the same experimental
conditions, and is plotted at 56% of the total Fe absorption of the freeze-quenched sample. Removal of
the diiron(Il) contribution from spectrum A yields spectrum B (vertical bars). The red line in B is a
theoretical spectrum of the diiron(Ill) intermediate simulated with parameters determined at low field
(see caption of Figure 1) and assuming diamagnetism. The excellent agreement between theory and
experiment indicate the ground state of the diiron(Ill) intermediate is diamagnetic, revealing
antiferromagnetic coupling between the two ferric ions.
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