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Figure S1A (attached as a movie, mpg file);

The movie provides a visualization of the differences in the ligand geometries for the 4- and 5/6-
coordinate sites. Two sites were aligned as shown below in figure S1B, and the intermediate
models were produced using the “morph” function in UCSF Chimera.' The transition shown
does not represent the actual transition the occurs when nickel moves between the two metal
binding sites. The sole purpose of the movie is to illustrate the differences between the two
nickel binding sites, which are difficult to observe when the sites are merely overlayed (as below
in Figure S1B.

(1) Eric, F. P., Thomas, D. G., Conrad, C. H., Gregory, S. C., Daniel, M. G., Elaine, C. M. &
Thomas, E. F. J Comp Chem, 2004 25, 1605-1612.

Figure S1B.

Comparison of 4- and 6-coordinate nickel binding sites. The structures were superimposed by
aligning the beta-strands which contain Cys107. Residues forming the 6-coordinate site are
transparent in the left panel and those forming the 4-coordinate site are transparent in the right
panel.
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Figure S2. Plot of the absorption spectrum at 304 nm of HpNikR (45 uM) as a function of added
Ni(II) at pH 5.6 (®),pH 6.5 (L), pH 7.5 (A), pH 8.5 (X). Saturation occurs at 1 equivalent of

Ni(II) per monomer.
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Figure S3. Overlay of the difference UV visible spectra of Ni(II)-HpNikR at pH 5.6 (solid line),
pH 6.5 (long dashed line), pH 7.5 (medium dashed line), pH 8.5 (short dashed line). Conditions
[45 uM Ni(II)HpNikR in 20 mM phosphate, (20 mM glycine at pH 5.6)]
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Figure S4.

Qualitative representation of the frontier orbitals of ideal octahedral (O,), square-pyramidal (C,,)
and square-planar (D,,) complexes. The electron configurations correspond to a d* metal center.
For the square-pyramidal complex the ground state is represented as the triplet state, the
preferred state when the contribution of the electron-electron repulsion overcomes the energy

gap of the a, and b, orbitals.
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Figure S5. Illustration of the large clusters alone (top) and superimposed on the experimental
protein structure (bottom). Optimized clusters are represented in red and the original coordinates

(x-ray) are in blue. Arrows indicate atoms that were kept frozen during the geometry

optimization.
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Figure S6. MBD of holo-Ni(II)HpNikR (alpha helices are colored green) overlaid with MBD of
holo-Ni(II)PANiKR (a-helices are colored blue). Structural alignment was based on the C,

atoms in the B-sheets.
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Figure S7. MBD of holo-Ni(II)EcNikR (alpha helices are colored red) overlaid with MBD of
holo-Ni(II)PANiKR (a-helices are colored blue). Structural alignment was based on the C,

atoms in the B-sheets.
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Figure S8. Electron density observed at the interface between the MBD and DBD in the
asymmetric unit cell.
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