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cluster remained largely unchanged (Fig. 4B). Similar low-eld
resonances were observed for WT CaI, albeit broadened and
weaker in intensity (Fig. 4C). Like DDCys, the low-
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Fig. 5B illustrates the effect of changes in the site-
differentiated coordinating residue on the lowest unoccupied
molecular orbitals (LUMOs) of the distal [4Fe–4S] cluster. The
LUMO is the lowest energy molecular orbital that does not host
an electron and, in the oxidized state, can be considered as the
most likely place for hosting the extra electron that would be
received by the cluster upon reduction. In the comparison of
MO's of [4Fe–4S]Cys to [4Fe–4S]His or [4Fe–4S]HisH, it is evident
that the MO's for the [4Fe–4S]Cys extend only to the S-atom of the
coordinating Cys residue. However, in the case of [4Fe–4S]His and
[4Fe–4S]HisH, the MO's are observed on the Nd and coordinating
N3 atoms of the His imidazole ring, and thus extended closer to
the nearby FS4B [4Fe–4S] cluster. Interestingly, there is a coordi-
nated water in the crystal structure of CpI that bridges the His93
Nd atom to the carbonyl carbon of Cys146, which coordinates to
the adjacent [4Fe–4S] cluster. This water coordination is expected
to be changed or be lost when His is replaced with Cys. Hence,
our MO analysis for the aabb spin pairing combination of [4Fe–
4S]His suggests that His coordination creates a tunnelling
network to direct electron transport to and from the neighbour-
ing [4Fe–
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