






1a. [Fe3+] = 0.0 mM; [ligand] = 0.06 mM. Plotted for ligand’s perspective. 

A: Ligand, B: Metal, H: Hydrogen 

 

 

b. [Fe3+] = 0.02 mM; [ligand] = 0.06 mM. Plotted for ligand’s perspective. 

 

 

 

pKa = 8.09 pKa = 12.0 



2. Plots for Fe3+ perspective. 

a. [Fe3+] = 0.02 mM; [ligand] = 0.02 mM 

H-1, -2, -3, -4 are hydrolysis species 

 

b. [Fe3+] = 0.02 mM; [ligand] = 0.04 mM 

 

 

 



 

c. [Fe3+] = 0.02 mM; [ligand] = 0.06 mM 

 

 

 

 

 









Pymol: 

1. The metal binding site residues and nearby amino acids. 

 

 

2. In this problem, we are exclusively focusing on the N-domain metal binding site, which typically binds 
Fe(III) at Asp63 and His249 of the N1 subdomain and at Tyr95 and Tyr188 of the N2 subdomain with the 
help of a carbonate synergistic anion. Metal binding brings the two subdomains close to one another 
and a hydrophobic box consisting of His249, Tyr95, and Tyr188 forms, which helps to bring Lys206 and 
Lys296 very close to one another. This results in deprotonation of one of the Lys due to the hydrophobic 
box favoring a chemical environment that is lower in charge. The Lys residues share the one remaining 
proton via a hydrogen bond. 

  

 

 

 

 

 

 

 



1N84: In this structure, the Fe(III) is bound to all four protein residues at the binding site and carbonate. 
The two Lys residues come into very close and engage in a H-bond, which explains the very small 
distance between them. The domain is in a closed conformation. 

 

2HAV: This is a structure where Fe(III) is not bound and so the two Lys residues are far apart and do not 
H-bond. The domain is in an open conformation. 

 

 

 

 

 

 

 



3QYT- Fe(III), in this structure, is bound to only the tyrosine residues of the binding site and carbonate. A 
sulfate anion is also bound to the Fe(III), which inhibits the His and Asp from binding to the metal center. 
The sulfate anion must take up a significant amount of space and affect the electrostatics of the binding 
site to keep the two Lys residues even further away from one another than even in the apo form of the 
domain. An interesting thing is that this domain is in an open conformation but not as open as the apo 
form. 
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