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Supplementary Information S4
Method of calculation of the charges = f(pH) in amino acids

For each amino acid AA that have an ionized form, i.e., cysteine, aspartic acid, glutamic acid, histidine, arginine and tyrosine, the variation of atomic change vs pH was calculated as follows:

For instance, to obtain the ratio [Cys-]/[Cys]:
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For each atom in the amino acid AA, the atomic charge has been calculated using HyperChem in the ‘extreme’ cases, i.e., when the amino acid AA is Neutral (Cys) and when it is Anionic (Cys-).
The atomic charge of a given atom X in the amino acid AA at a given pH is calculated as follows:

q(X) - atomic charge of atom when in the Neutral form (Cys)
q(X-) - atomic charge of the atom when the anionic form (Cys)
q(X) total - atomic charge of the atom for a given pH value
Thus for a given pH: 

[image: image2.wmf](

)

(

)

(

)

[

]

(

)

1

/

*

+

-

+

=

ratio

ratio

X

q

X

q

total

X

q


Note: The charges for a generic atom X are different in the Anionic (or Cationic) and Neutral form even if this atom is not directly involved in the de-protonation process.
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