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Supplemental Table 1.  Observed polar contacts between citrate 
molecules and apo-hTF. 

Citrate  Apo-hTF-Gly 
Molecule Atom  Molecule Residue Atom  Distance (Å)

 H350 N  2.82 O4  N  3.15 9201 
O7  

Ba

H349 N  2.61 
        
 O1  - -  - 

O2  T457 N  2.46 
O3  H585 NE2  2.94 9202 
O4  

A 

R632 NH1  2.62 
        

 Y517 N  2.43 9203b O4  A T518 N  2.42 
        

O1  R632 NH1  3.13 
O4  T457 N  2.32 9204 
O5  

B 
- -  - 

        
O1  Y517 N  2.36 

  T518 N  2.88 
O2  Y517 N  3.10 

  T518 N  3.10 
9205b

O5  

B 

Y517 N  2.88 
        

O1  G127 N  3.09 
O2  A126 N  2.80 9206 
O5  

B 
S125 N  2.81 

        
O1  K296 NZ  2.85 
O4  R124 NH1  3.15 
O5   2.66 

9207b

O6  

A 
K206 NZ 

 2.61 
a Citrate 9201 forms a crystal contact between the C-lobes of symmetry 
related molecules. 
b Citrates 9203, 9205 and 9207 are not present in the apo-hTF-NG 
structure.
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Supplemental Fig. 1:  Topology map of the secondary structure of apo-hTF.  The subdomains are colored 
N1- red, N2- blue, C1- green, and C2- yellow.  Secondary structural elements are labeled by amino acid 
and by designation based upon analysis of the structure using PROCHECK (1).  The linker region 
between the lobes of apo-hTF is shown as a dashed line to illustrate the connectivity between the lobes.  
The figure was made using TopDraw (2).
 
Supplemental Fig. 2:  Crystal structure of the two molecules of apo hTF in the asymmetric unit showing 
the interaction between the N-lobes of the molecules.  Both molecules are colored by B factor (from 
lowest to highest, blue  green  red).  The seven citrate molecules and four glycerol molecules 
observed in the structure are shown in stick representation.  The figure was made in PYMOL (3). 
 
Supplemental Fig. 3:  Superposition of the four apo-hTF C-lobe structures.  The lobes are colored apo-
hTF-Gly molecule A red, apo-hTF-Gly molecule B blue, apo-hTF-NG molecule A green, and apo-hTF-
NG molecule B orange.  Domain rotations of 51.0, 48.7, 50.3 and 48.0° respectively relative to the closed 
pig Tf structure are required to bring the subdomains into register (4).  The superposition was made using 
SPDBV (5) and figure was made in PYMOL (3). 
 
Supplemental Fig. 4:  Orientation of the bridging citrate molecules present in the iron-binding clefts of 
the N-lobe of apo-hTF.  In the N-lobe of apo-hTF-Gly molecule A, citrate 9207 bridges the side chains of 
the dilysine trigger residues (Lys206 and Lys296) as well as Arg124 (normally bound to the synergistic 
carbonate anion).  The corresponding citrate in apo-hTF-NG is absent in the structure, and the 
corresponding citrates (9206) in molecule B of both structures is non-bridging. 
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