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Figure S 1: Protonation probabilities of functionally inmf@ont sites of bacteriorhopsin in de-

pendence on the pH and the membrane potentidlhe protonation probabilitii is given by

a color scale.
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Figure S 2: Protonation probabilities of functionally intf@nt sites of bacteriorhopsin in de-
pendence on pit and pHp. The effect of the pH gradient on the membrane potential is
compensated by other ions and thus the membrane potergeids The protonation probabil-

ity hxi is given by a color scale.
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Figure S 3: Protonation probabilities of functionally inmamnt sites of bacteriorhopsin in depen-
dence on piH: and pHpr. The pH gradient between the two sides of the membrane gses r
to a membrane potential which is proportial topH. The proportionality factoa is assumed to

be 0.5. The protonation probabilikxi is given by a color scale.
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Figure S 4: Protonation probabilities of Asp85 in the wilgpayprotein (left) and in the
Aspl15Asn mutation (right) under different conditionscd be seen that the mutation strongly
in uences the titration behavior. A regulation of the phogole in the mutant protein seems not
to be possible. a) Protonation probability in dependencéhempH and the membrane potential
b) Protonation probability in dependence onggtand pHp. The effect of the pH gradient
on the membrane potential is compensated by other ions aisdtitle membrane potential is
zero. c) Protonation probability in dependence on@ldnd pHp. The pH gradient between
the two sides of the membrane gives rise to a membrane paltertich is proportial to pH.
The proportionality factoa is assumed to be 0.5. The protonation probabiiiyis given by a

color scale.



