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Figure S1. Kinetic properties of FoxP1 around the pKa of its H59 side chain. Comparison 

of ∆G‡
off (dissociation) of wt (purple) and H59A mutant (orange) as a function of pH. Values 

were calculated using the Eyring equation. 
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Figure S2. Distance distribution patterns obtained from simulations between backbone 

(N) and side–chain (N∂ and Nε) N atoms of H59 with carbonyl backbone (CO) and side 

chain (CO∂ and N∂H) of N55. All–atom molecular simulations were performed using neutral 

(HSD) and protonated (HSP) states of H59, and distances between selected atoms during the 

MD simulations were measured using VMD. 

  



The protonation state of an evolutionarily conserved histidine modulates domain swapping stability of FoxP1 
Exequiel Medina, Pablo Villalobos, Ricardo Coñuecar, César A. Ramírez–Sarmiento and Jorge Babul 

 

 
Figure S3. Changes in the folding landscape of FoxP1 upon protonation of H59. Free 

energy profile as a function of the fraction of native contacts (Q) for wt FoxP1 with neutral (blue) 

or protonated (red) H59 at the TF (~1.058 reduced units) of neutral H59. Simulations were ran 

using a structure-based coarse-grained model augmented with electrostatic interactions. The 

inset shows the shift in the peak and area of the heat capacity curve upon protonation of H59. 
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Figure S4. Mapping of native contacts stabilized in the folding transition state of FoxP1 

upon deprotonation of H59. Cartoon representation of the monomer of FoxP1, with the 

residues involved in native contacts shown as spheres and residue H59 shown as sticks. 

Contacts between helix H1 and strand S2 are shown in green; contacts between helix H5, helix 

H1 and strand S2 are shown in yellow; and the native contact between residues H59 (helix H3) 

and N55 is shown in red. 


