Text S11. Previous estimation for the destabilization from Ser102 on the binding of a dianionic phosphate


A previous estimate of the dianionic substrate destabilization from Ser102 was obtained by first comparing the dissociation constants for PO!Syntax Error, AL binding to WT AP with Ser102 deprotonated (see Figure S9C; K

[image: image1.wmf] ≥ 100 nM) and to WT AP with Ser102 neutralized by protonation (see Figure 5;  ≤ 290 fM) yielding a destabilization of ≥3.4(105-fold, which corresponds to a free energy difference of ≥7.5 kcal/mol [((G = RTln(K
[image: image3.wmf]/
[image: image4.wmf])] [7]. To estimate the destabilization from Ser102 on dianion binding it was assumed that the destabilization from Ser102 on PO!Syntax Error, AL trianion binding scaled with the charge difference between a trianion and a dianion, such that the dianion destabilization was calculated to be two-thirds of the trianion destabilization in energetic terms [≥5 kcal/mol = (-2/-3)((≥7.5 kcal/mol)]; this value would correspond to a binding destabilization for a dianion of ≥4.8(103-fold. This value assumed that the destabilization from Ser102 scales log-linearly with the charge of the Pi ligand, but this relationship need not hold. Nevertheless, the current work shows that the Ser102 destablization of trianion binding is ≥108-fold and that the destabilization of dianion binding is ≥103-fold, similar to the prior estimate. In energetic terms, trianion binding is destabilized by ≥10.9 kcal/mol [= RTln(≥108)] and dianion binding is destabilized by ≥4.1 kcal/mol [= RTln(≥103)]. Because these values are both limits we cannot determine the difference in the Ser102 destabilization for dianion versus trianion binding.
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