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Catalytic Metal Mean V (µM/min)
Zn2+ 0.65 ± 0.02
Co2+ 2.73 ± 0.06
Fe2+ 0.59 ± 0.01

Table S1 – catalytic rates of MST catalyzed reactions with different metals in the 
reaction mixture

Figure S1- The calculated Fo-Fc omits map (Green) contoured to 3σ, indicating 
the disulfide bond formation of MSH with side chain of C36 residue. Only the N-
acetylcysteine moiety of MSH (gray) was placed as the covalent adduct of C36 
corresponding to the observed difference density. 
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Figure S3. The hydrophobicity surface of the predicted second substrate binding 
domain which is generated by Chimera (UCSF). The color scale is red-orange 
(highest hydrophobicity) to white to blue (lowest hydrophobicity). The color scale 
is according to the Kyte-Doolittle scale. 
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Figure S2. The L4 Loop is dynamic. A. Superposition of the available ligand-free 
structure and the two molecules in the asymmetric unit of the MST/MSH/Zn2+ 

complex. The backbone structure differs significantly in molecule A of the  B. C. D. 
Composite omit maps of the Trp139 Loops for the ligand-free illustrating clear 
density for the base of the loop but weaker density for the tip composed of residues 
138-141. Blue maps are contoured at 1.0  . The pink map in panel B is contoured 
at 0.7 .



Figure S4. Absorbance wavelength scan of recombinantly purified MST compared with 
FeSO4 control  

BA

Figure S5. (A) Electron hopping pathways predicted by eMap show the shortest electron hopping 
pathway is from metal ion to Tyr91 resulting in the highest score. The second highest score map is 
from Tyr91 to Trp139. (B). MST ternary complex model showing these two important residues 
involved in electron hopping pathway. 


