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SCC-DFTB-D

active site:
403-Cys-Arg-Ala-Gly-Val-Gly-Arg-Thr-410
WPD loop:
352-Gly-Asn-Trp-Pro-Asp-GIn-Thr-Ala-Val-Ser-361
substrate:
pTyr

Figure S1. (Top) A two-layer QM/MM (SCC-DFTB-D/AMBER) model was used to investigate the higher affinity
interaction between pTyr and wt YopH (PDB ID: 1YTN). (Bottom) Interactive conformation of pTyr relative to the
substrate binding site with ten polar contacts (dashed line). The calculated values of thermodynamic quantities are:
free energy - AG = -10.1 kcal mol!, enthalpy - AH = -23.7 kcal mol!, entropy - TAS = -13.6 kcal mol!, and entropic
contribution, translational - TAS¢ans = -8.1 kcal mol-!, rotational - TAS.o = -9.6 kcal mol-!, vibrational - TASyi, = 4.1
kcal mol-..
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SCC-DFTB-D

L7 loop:
384-Glu-Ser-Lys-Gly-Ser-Ser-Ala-Val-Ala-392
substrate:
pTyr

ALAL392

Figure S2. (Top) A two-layer QM/MM (SCC-DFTB-D/AMBER) model was used to investigate the lower affinity

interaction between pTyr and wt YopH (PDB ID: 1YTN). (Bottom) Interactive conformation of pTyr relative to the

substrate binding site with two polar contacts (dashed line). The calculated values of thermodynamic quantities are:

free energy - AG = -4.9 kcal mol’!, enthalpy - AH = -16.5 kcal mol'!, entropy - TAS = -11.6 kcal mol-!, and entropic

contribution, translational - TAS¢ans = -8.1 kcal mol-!, rotational - TAS.o = -9.6 kcal mol-!, vibrational - TASyi, = 6.1
kcal mol .
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Derivation of the Hill coefficient given by equation 44 in the main text
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Based on equation 43 from the main text:

/o [L] [L] [L] | [L]
) d log(l_f] i d (log(KDl +2 K., KDJ log(2 + K., J) )

T dlogll] d log[L]
d log L] +2 (L] [L] d log 2+E
Ko Kpi Kpa ) Ko _
d log[L] d log[L]
d log L] +2 (L] IL] d log 2+E
KD] KD] KDZ _ KD] —
L L
[L]In10 [L]In10

([L] Lo [ (L) ] {zJL]]
KD] KD] KD2 KD]

([L] +2 L] [L]jlnlO (2+[L]]11110

KD] KDI KD2 _ D1 —
I I
[L]In10 [L]In10
[ by 1 J[L] L]
KDI KDI KDZ KDl

[[L] L, L] [L]j _[2+[L]J=
KDI KDI KD2 KDI

(1 L j w
Kb, Kpi Kpy _ Kpi

(1 +2 [L] J (2+[L]j
KDI KDIKDZ KDI

L], , (L] [L]

KDl KDl KDZ

Based on equation 39 from the main text, /= 0.5 means that
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For [L]=+/Kp,Kp, , the Hill coefficient becomes:
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