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Figure 1: a) The derivative ((OU,tt/OA)x) of the A-dependent potential used to compute the attractive
component (AG,yt) of the Lennard-Jones cavity insertion energy (AGyaw) as a function of the intergration
coordinate (\), averaged over an ensemble where the interaction energy between an atom 4 in the solute
and an atom j in the solvent was given by the A-dependent potential (U, (\)), as defined in the Methods,
for the 1BRS barnase-barstar complex. b) The derivative ((9Ue1/dN)») of the A-dependent potential used
to compute the electrostatic component (AGer) of the solvation free energy (AG) as a function of the
intergration coordinate (1)), averaged over an ensemble where the interaction energy between an atom i in
the solute and an atom j in the solvent was given by the A-dependent potential (U4 (X)), as defined in the
Methods, for the 1BRS barnase-barstar complex. The dotted lines are least-squares lines drawn through the
data. The squares (R?) of the Pearson correlation coefficients are a) 0.994 and b) 0.995.
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Figure 2: a) The derivative (0AGhep/0x;) of the repulsive component (AGhep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to x; for the first component of the 1ACB complex.
b) OAG4w/0x; versus 0A/Ox; for the first component of the 1ACB complex. ¢) OAG ep/0x; versus 0A/dx;
for the second component of the 1ACB complex. d) OAGyqw/0x; versus OA/dx; for the second component
of the 1ACB complex. The dotted lines are least-squares lines drawn through the data. The slopes and
squares of the Pearson correlation coefficients of these lines can be found in Table 1 of the main text.
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Figure 3: a) The derivative (0AGhep/0x;) of the repulsive component (AGhep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to z; for the IACB complex. b) OAGydw/Ox; versus
0A/0z; for the 1IACB complex. ¢) The derivative (DAAGep/0x;) of the repulsive component (AAGhep) of
the Lennard-Jones component (AAG,q4y) of the binding free energy with respect to x; versus the deriva-
tive (OAA/Ox;) of the change (AA) in A upon binding with respect to z; for the 1IACB complex. d)
OAAG 4w /0x; versus OAA/Ox; for the 1ACB complex. The dotted lines are least-squares lines drawn
through the data. The slopes and squares of the Pearson correlation coefficients of these lines can be found
in Table 1 of the main text.
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Figure 4: a) The derivative (0AGhep/0x;) of the repulsive component (AGhep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/Ox;) of the solvent-accessible area (A) with respect to x; for the first component of the 1AVX complex.
b) OAGy4w/0x; versus 0A/Ox; for the first component of the 1AVX complex. ¢) OAG ep/0x; versus 0A/dx;
for the second component of the 1AVX complex. d) OAGyaw/0x; versus OA/dx; for the second component
of the 1AVX complex. The dotted lines are least-squares lines drawn through the data. The slopes and
squares of the Pearson correlation coefficients of these lines can be found in Table 1 of the main text.
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Figure 5: a) The derivative (0AGhep/0x;) of the repulsive component (AGhep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to z; for the IAVX complex. b) OAGydw/Ox; versus
0A/0z; for the 1AVX complex. ¢) The derivative (OAAGep/0x;) of the repulsive component (AAGhep) of
the Lennard-Jones component (AAG,q4y) of the binding free energy with respect to x; versus the deriva-
tive (OAA/Ox;) of the change (AA) in A upon binding with respect to z; for the 1AVX complex. d)
OAAG 4w /0x; versus OAA/Ox; for the 1AVX complex. The dotted lines are least-squares lines drawn
through the data. The slopes and squares of the Pearson correlation coefficients of these lines can be found
in Table 1 of the main text.
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Figure 6: a) The derivative (0AGhep/0x;) of the repulsive component (AGhep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to x; for the first component of the 1BEB complex.
b) OAGy4w/0x; versus 0A/Ox; for the first component of the IBEB complex. ¢) OAG ep/0x; versus 0A/dx;
for the second component of the 1BEB complex. d) 0AGyq4w/0z; versus 0A/0z; for the second component
of the 1BEB complex. The dotted lines are least-squares lines drawn through the data. The slopes and
squares of the Pearson correlation coefficients of these lines can be found in Table 1 of the main text.
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Figure 7: a) The derivative (0AGhep/0x;) of the repulsive component (AGhep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to x; for the 1BEB complex. b) OAGyqdw/0x; versus
0A/0z; for the 1IBEB complex. c¢) The derivative (OAAG ep/0x;) of the repulsive component (AAGhep) of
the Lennard-Jones component (AAG,q4y) of the binding free energy with respect to x; versus the deriva-
tive (0AA/0x;) of the change (AA) in A upon binding with respect to z; for the 1BEB complex. d)
OAAG aw/0x; versus OAA/Jz; for the 1IBEB complex. The dotted lines are least-squares lines drawn
through the data. The slopes and squares of the Pearson correlation coefficients of these lines can be found
in Table 1 of the main text.
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Figure 8: a) The derivative (0AGhep/0x;) of the repulsive component (AGhep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to x; for the first component of the 1BRS complex.
b) OAGyaw/Ox; versus 0A/Ox; for the first component of the 1BRS complex. ¢) OAG,ep/0x; versus 0A/dx;
for the second component of the 1BRS complex. d) OAGyqw/0x; versus 0A/Ox; for the second component
of the 1BRS complex. The dotted lines are least-squares lines drawn through the data. The slopes and
squares of the Pearson correlation coefficients of these lines can be found in Table 1 of the main text.
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Figure 9: a) The derivative (0AGhrep/0x;) of the repulsive component (AGhep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to x; for the 1BRS complex. b) 0AGyqaw/Ox; versus
0A/0z; for the 1BRS complex. ¢) The derivative (OAAG,ep/01;) of the repulsive component (AAGhep) of
the Lennard-Jones component (AAG,qy) of the binding free energy with respect to z; versus the derivative
(0AA/Ox;) of the change (AA) in A upon binding with respect to x; for the IBRS complex. d) 0AAG aw/0z;
versus 0AA/0z; for the 1BRS complex. The dotted lines are least-squares lines drawn through the data.
The slopes and squares of the Pearson correlation coefficients of these lines can be found in Table 1 of the
main text.
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Figure 10: a) The derivative (O0AGhrep/0;) of the repulsive component (AGyep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to x; for the first component of the 1IEAW complex.
b) OAGyaw/0x; versus DA/ dz; for the first component of the IEAW complex. ¢) dAGrep/0x; versus 0A/dx;
for the second component of the IEAW complex. d) OAGyqaw/0x; versus dA/Ox; for the second component
of the TEAW complex. The dotted lines are least-squares lines drawn through the data. The slopes and
squares of the Pearson correlation coefficients of these lines can be found in Table 1 of the main text.
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Figure 11: a) The derivative (OAGhyep/0;) of the repulsive component (AGyep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to z; for the IEAW complex. b) 0AGygyw/0x; versus
0A/0z; for the IEAW complex. c¢) The derivative (OAAG ep/0x;) of the repulsive component (AAGhep) of
the Lennard-Jones component (AAG,q4y) of the binding free energy with respect to x; versus the deriva-
tive (0AA/Ox;) of the change (AA) in A upon binding with respect to x; for the IEAW complex. d)
OAAG 4w /0x; versus O0AA/Ox; for the IEAW complex. The dotted lines are least-squares lines drawn
through the data. The slopes and squares of the Pearson correlation coefficients of these lines can be found
in Table 1 of the main text.
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Figure 12: a) The derivative (OAGhep/0;) of the repulsive component (AGyep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to x; for the first component of the 1IEMV complex.
b) OAGyaw/0x; versus DA/ dz; for the first component of the IEMV complex. ¢) dAGrep/0x; versus 0A/dx;
for the second component of the IEMV complex. d) 0AGyq4w/0x; versus dA/Ox; for the second component
of the 1IEMV complex. The dotted lines are least-squares lines drawn through the data. The slopes and
squares of the Pearson correlation coefficients of these lines can be found in Table 1 of the main text.
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Figure 13: a) The derivative (O0AGhep/0;) of the repulsive component (AGyep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to z; for the IEMV complex. b) 0AG gy /0x; versus
0A/0z; for the 1IEMV complex. c¢) The derivative (OJAAG ep/dx;) of the repulsive component (AAGhep) of
the Lennard-Jones component (AAG,q4y) of the binding free energy with respect to x; versus the deriva-
tive (0AA/0x;) of the change (AA) in A upon binding with respect to x; for the IEMV complex. d)
OAAG 4w /0x; versus O0AA/Ox; for the 1IEMV complex. The dotted lines are least-squares lines drawn
through the data. The slopes and squares of the Pearson correlation coefficients of these lines can be found
in Table 1 of the main text.
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Figure 14: a) The derivative (O0AGhep/0;) of the repulsive component (AGyep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to x; for the first component of the 1HE1 complex.
b) OAGyaw/O0x; versus dA/dxz; for the first component of the 1IHE1 complex. ¢) OAG,ep/0x; versus 0A/dx;
for the second component of the IHE1 complex. d) 0AGyqaw/0x; versus 0A/Ox; for the second component of
the 1HE1 complex. The dotted lines are least-squares lines drawn through the data. The slopes and squares
of the Pearson correlation coeflicients of these lines can be found in Table 1 of the main text.
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Figure 15: a) The derivative (OAGhep/0;) of the repulsive component (AGyep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to x; for the 1IHE1 complex. b) OAGyqaw/0x; versus
0A/0z; for the 1IHE1 complex. c¢) The derivative (DAAGep/02;) of the repulsive component (AAGhep) of
the Lennard-Jones component (AAG,qy) of the binding free energy with respect to z; versus the derivative
(0AA/Ox;) of the change (AA) in A upon binding with respect to z; for the 1HE1 complex. d) 0AAG aw/Iz;
versus 0AA/Oz; for the 1HE1 complex. The dotted lines are least-squares lines drawn through the data.
The slopes and squares of the Pearson correlation coefficients of these lines can be found in Table 1 of the
main text.
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Figure 16: a) The derivative (OAGhrep/0;) of the repulsive component (AGyep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to z; for the first component of the 1PPE complex.
b) OAGyaw/0x; versus OA/dx; for the first component of the 1PPE complex. ¢) OAG ep/0x; versus 0A/dx;
for the second component of the IPPE complex. d) 0AGyqaw/0x; versus 0A/dz; for the second component
of the 1IPPE complex. The dotted lines are least-squares lines drawn through the data. The slopes and
squares of the Pearson correlation coefficients of these lines can be found in Table 1 of the main text.
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Figure 17: a) The derivative (O0AGhep/0;) of the repulsive component (AGyep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to x; for the 1IPPE complex. b) OAGydw/0x; versus
0A/0z; for the 1IPPE complex. ¢) The derivative (OAAGyep/0x;) of the repulsive component (AAGhep) of
the Lennard-Jones component (AAG,q4yw) of the binding free energy with respect to x; versus the deriva-
tive (0AA/0x;) of the change (AA) in A upon binding with respect to x; for the 1PPE complex. d)
OAAGyaw/0x; versus OAA/Jz; for the 1IPPE complex. The dotted lines are least-squares lines drawn
through the data. The slopes and squares of the Pearson correlation coefficients of these lines can be found
in Table 1 of the main text.
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Figure 18: a) The derivative (O0AGhep/0;) of the repulsive component (AGyep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to z; for the first component of the 1UDI complex.
b) OAGyaw/0x; versus 0A/Jz; for the first component of the 1UDI complex. ¢) OAG,ep/02; versus 0A/dx;
for the second component of the 1UDI complex. d) OAGqw/0x; versus 0A/dx; for the second component of
the 1UDI complex. The dotted lines are least-squares lines drawn through the data. The slopes and squares
of the Pearson correlation coeflicients of these lines can be found in Table 1 of the main text.
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Figure 19: a) The derivative (OAGhep/0;) of the repulsive component (AGyep) of the Lennard-Jones cavity
insertion free energy (AGyqdw) with respect to the coordinates (z;) of the atomic centers versus the derivative
(0A/0x;) of the solvent-accessible area (A) with respect to a; for the 1UDI complex. b) OAGyaw/0x; versus
0A/0z; for the 1UDI complex. c¢) The derivative (DAAGep/0x;) of the repulsive component (AAGhep) of
the Lennard-Jones component (AAG,qy) of the binding free energy with respect to z; versus the derivative
(0AA/Ox;) of the change (AA) in A upon binding with respect to z; for the 1UDI complex. d) 0AAGyaw/Iz;
versus 0AA/Jz; for the 1UDI complex. The dotted lines are least-squares lines drawn through the data.
The slopes and squares of the Pearson correlation coefficients of these lines can be found in Table 1 of the
main text.
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Figure 20: a) The derivatives (0AGhep/0z;) of the repulsive component (AGiep) of the Lennard-Jones
cavity insertion free energy (AGyaw) with respect to the coordinates (z;) of the atomic centers versus the
same quantity computed from the first halves of the molecular dynamics trajectories for the 9 protein-
protein complexes and their components. b) OAGyqw/Jz; versus the same quantity computed from the first
halves of the molecular dynamics trajectories for the 9 protein-protein complexes and their components. ¢)
The derivatives (OAAGep/0x;) of the repulsive contribution (AAG,ep) of the Lennard-Jones contribution
(AAGyaw) of the binding free energy with respect to x; versus the same quantity computed from the first
halves of the molecular dynamics trajectories for the 9 protein-protein complexes and their components.
d) OAAGy4w/0x; versus the same quantity computed from the first halves of the molecular dynamics
trajectories for the 9 protein-protein complexes and their components. The dashed lines are least-squares
lines drawn through the data. The slopes (m) and the squares (R?) of the Pearson correlation coefficients
for these lines are: a) m = 1.00 and R? = 0.99, b) m = 1.00 and R? = 1.00, ¢) m = 1.00 and R? = 0.99, and
d) m = 0.99 and R? = 0.99.
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Figure 21: The derivatives (0A/dx;) of the solvent-accessible surface areas (A) of the protein-protein com-
plexes and their components with respect to the atomic coordinates (x;) plotted against finite-difference
estimates of 9A/0z; obtained by shifting each atom in each direction by 0.01 A. The dashed line is a
least-squares line drawn through the data. The slope of the line and the square of the Pearson correlation
coefficient are 1.00.
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Figure 22: Linear response theory estimates (AGUL) of the attractive component of the free energy required
to insert a Lennard-Jones cavity into solution for the nine protein-protein complexes and their components
plotted against the solvent-accessible surface area. The dashed line is a least-squares line drawn through
the points. Its slope is -0.050 kcal/mol/Az, its y-intercept is -19 kcal/mol, and the square of its Pearson’s
correlation coefficient is 0.992.
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Figure 23: Linear response theory estimates (AGLY) of the attractive component of the free energy required
to insert a Lennard-Jones cavity into solution for the nine protein-protein complexes and their components
computed from the full simulation trajectories plotted against AGY computed from the first halves of the
simulation trajectories. The dashed line is a least-squares line drawn through the points. Its slope is 0.999,
its y-intercept is -0.6 kcal/mol, and the square of its Pearson’s correlation coefficient is 0.99997.
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Figure 24: Linear response theory estimates (AAGM) of the attractive component of the desolvation free
energy for the nine protein-protein complexes plotted against the change (AA) in the solvent-accessible
surface area upon binding. The dashed line is a least-squares line drawn through the points. Its slope is

-0.077 keal/mol/A, its y-intercept is -33 kcal/mol, and the square of its Pearson’s correlation coefficient is
0.64.
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Figure 25: Linear response theory estimates (AAGL L") of the attractive component of the desolvation
free energy for the nine protein-protein complexes computed from the full simulation trajectories plotted
against AAGEL! computed from the first halves of the simulation trajectories. The dashed line is a
least-squares line drawn through the points. Its slope is 0.98, its y-intercept is 3.4 kcal/mol, and the square

of its Pearson’s correlation coefficient is 0.998.
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Figure 26: Linear response theory estimates (AAG'Y) of the attractive component of the binding free
energy for the nine protein-protein complexes plotted against the change (AA) in the solvent-accessible
surface area upon binding. The dashed line is a least-squares line drawn through the points. Its slope is
-0.040 kcal/mol/A, its y-intercept is -77 kcal/mol, and the square of its Pearson’s correlation coefficient is
0.25.
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Figure 27: Linear response theory estimates (AAG'Y) of the attractive component of the binding free
energy for the nine protein-protein complexes computed from the full simulation trajectories plotted against
AAGY computed from the first halves of the simulation trajectories. The dashed line is a least-squares line
drawn through the points. Its slope is 0.96, its y-intercept is 0.69 kcal/mol, and the square of its Pearson’s
correlation coefficient is 0.998.
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Figure 28: Linear response theory estimates (AG!) of the attractive component (AGyy) of the free energy
required to insert a Lennard-Jones cavity into solution for the nine protein-protein complexes plotted against
estimates (AGZP) of AG,y; obtained with single step perturbation using the initial configuration of solvent.
The dashed line is a least-squares line drawn through the points. Its slope is 3.4, its y-intercept is 203
kcal/mol, and the square of its Pearson’s correlation coefficient is 0.97.
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Figure 29: Single step perturbation estimates (AAGP?) of the attractive component of the binding free
energy using the initial configurations of the solvent for the nine protein-protein complexes computed from
the full simulation trajectories plotted against AAGZ&?’O computed from the first halves of the simulation
trajectories. The dashed line is a least-squares line drawn through the points. Its slope is 1.001, its y-intercept
is 0.30 kcal/mol, and the square of its Pearson’s correlation coefficient is 0.997.

200
180 |
160 |
140 | .

(kcal/mol)

120 |
10
80 |

Irt,desol

att

AAG

60

40 1 1 1 1 1 )
70 80 90 100 110 120 130

AAGEP O (kcal/mol)

44



Figure 30: Linear response theory estimates (AAGY 9% of the attractive component (AAGIE!) of the de-

solvation free energy for the nine protein-protein complexes plotted against estimates (AAGZE”%) of AAGIEs!
obtained with single step perturbation using the initial configuration of solvent. The dashed line is a least-
squares line drawn through the points. Its slope is 1.60, its y-intercept is -37 kcal/mol, and the square of its
Pearson’s correlation coefficient is 0.64.

>

o 130

g o
© 120 e

S 110 f

=

S 100 |

E ‘//

T 9 P

v .°

- 80 | )

2

© -

S 70 ¢

QL

0 ®

2 60 1 1 1 1 1 1 )
<| 60 70 80 90 100 110 120 130

AAGEP 9% (kcal/mol) (half trajectory)

Figure 31: Single step perturbation estimates (AAGSP?) of the attractive component of the desolvation free
energy using the initial configurations of the solvent for the nine protein-protein complexes computed from
the full simulation trajectories plotted against AAGZ??’O computed from the first halves of the simulation
trajectories. The dashed line is a least-squares line drawn through the points. Its slope is 0.995, its y-intercept
is 0.43 kcal/mol, and the square of its Pearson’s correlation coefficient is 0.995.
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Figure 32: Linear response theory estimates (AAGLY,) of the attractive component (AAG.y;) of the binding
free energy for the nine protein-protein complexes plotted against estimates (AAGEP?) of AAG,y; obtained
with single step perturbation using the initial configuration of solvent. The dashed line is a least-squares line
drawn through the points. Its slope is 0.89, its y-intercept is 19 kcal/mol, and the square of its Pearson’s
correlation coefficient is 0.38.
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Figure 33: Single step perturbation estimates (AAGZ?;”O) of the attractive component of the binding free
energy using the initial configurations of the solvent for the nine protein-protein complexes computed from
the full simulation trajectories plotted against AAGZ??’O computed from the first halves of the simulation
trajectories. The dashed line is a least-squares line drawn through the points. Its slope is 1.01, its y-intercept
is 0.14 kcal/mol, and the square of its Pearson’s correlation coefficient is 0.996.
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Figure 34: Linear response theory estimates (AGYY) of the attractive component (AGyy) of the free energy
required to insert a Lennard-Jones cavity into solution for the nine protein-protein complexes plotted against
estimates (AGEP!) of AGay obtained with single step perturbation using the final configuration of solvent.
The dashed line is a least-squares line drawn through the points. Its slope is 0.58, its y-intercept is -38
kcal/mol, and the square of its Pearson’s correlation coefficient is 0.9991.
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Figure 35: Single step perturbation estimates (AAGSP!') of the attractive component of the binding free
energy using the final configurations of the solvent for the nine protein-protein complexes computed from
the full simulation trajectories plotted against AAG:&%I computed from the first halves of the simulation
trajectories. The dashed line is a least-squares line drawn through the points. Its slope is 0.998, its y-intercept
is -1.25 kcal/mol, and the square of its Pearson’s correlation coefficient is 0.99996.
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Figure 36: Linear response theory estimates (AAGY 9% of the attractive component (AAGIE!) of the de-

solvation free energy for the nine protein-protein complexes plotted against estimates (AAGZSJt”di) of AAGIEs!
obtained with single step perturbation using the final configuration of solvent. The dashed line is a least-
squares line drawn through the points. Its slope is 0.60, its y-intercept is 35 kcal/mol, and the square of its
Pearson’s correlation coefficient is 0.97.
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Figure 37: Single step perturbation estimates (AAGSP!) of the attractive component of the desolvation free
energy using the final configurations of the solvent for the nine protein-protein complexes computed from
the full simulation trajectories plotted against AAG?;IE’1 computed from the first halves of the simulation
trajectories. The dashed line is a least-squares line drawn through the points. Its slope is 0.98, its y-intercept
is 3.41 kcal/mol, and the square of its Pearson’s correlation coefficient is 0.998.
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Figure 38: Linear response theory estimates (AAGLY,) of the attractive component (AAG.y;) of the binding
free energy for the nine protein-protein complexes plotted against estimates (AAGEP!) of AAG,y obtained
with single step perturbation using the final configurations of solvent. The dashed line is a least-squares line
drawn through the points. Its slope is 0.57, its y-intercept is -10.5 kcal/mol, and the square of its Pearson’s
correlation coefficient is 0.89.
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Figure 39: Single step perturbation estimates (AAGZﬁ”l) of the attractive component of the binding free
energy using the final configurations of the solvent for the nine protein-protein complexes computed from
the full simulation trajectories plotted against AAG?;IE’1 computed from the first halves of the simulation
trajectories. The dashed line is a least-squares line drawn through the points. Its slope is 0.95, its y-intercept
is 2.34 kcal/mol, and the square of its Pearson’s correlation coefficient is 0.998.
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Figure 40: Linear response theory estimates (AGI') of the electrostatic component (AGe) of the solvation
free energy for the nine protein-protein complexes and their components plotted against estimates (AGL)
of AG. obtained with single step perturbation using the final configuration of solvent. The dashed line is a
least-squares line drawn through the points. Its slope is 1.01, its y-intercept is 16 kcal/mol, and the square

of its Pearson’s correlation coefficient is 0.9997.
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Figure 41: Linear response theory estimates (AG') of the electrostatic component of the solvation free
energy for the nine protein-protein complexes and their components computed from the full simulation
trajectories plotted against AG™' computed from the first halves of the simulation trajectories. The dashed
line is a least-squares line drawn through the points. Its slope is 1.002, its y-intercept is -0.97 kcal/mol, and
the square of its Pearson’s correlation coefficient is 0.99999.
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Figure 42: Single step perturbation estimates (AG") of the electrostatic component of the solvation free
energy for the nine protein-protein complexes and their components computed from the full simulation
trajectories plotted against AGS” computed from the first halves of the simulation trajectories. The dashed
line is a least-squares line drawn through the points. Its slope is 1.002, its y-intercept is -0.17 kcal /mol, and
the square of its Pearson’s correlation coefficient is 0.99999.
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Figure 43: Linear response theory estimates (AAGY"4°") of the electrostatic component (AAG) of the
desolvation free energy for the nine protein-protein complexes plotted against estimates (AAGsz’dCSOI) of
AAGY°! obtained with single step perturbation using the final configuration of solvent. The dashed line
is a least-squares line drawn through the points. Its slope is 1.0007, its y-intercept is 2.0 kcal/mol, and the
square of its Pearson’s correlation coefficient is 0.99997.
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Figure 44: Linear response theory estimates (AAGH"*°") of the electrostatic component of the desolvation
free energy for the nine protein-protein complexes computed from the full simulation trajectories plotted
against AAGlerlt’dCSOI computed from the first halves of the simulation trajectories. The dashed line is a least-

squares line drawn through the points. Its slope is 0.991, its y-intercept is 0.72 kcal/mol, and the square of
its Pearson’s correlation coefficient is 0.9998.
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Figure 45: Single step perturbation estimates (AAGsz’deSOI) of the electrostatic component of the desolvation
free energy for the nine protein-protein complexes computed from the full simulation trajectories plotted
against AAGsz’dCSOI computed from the first halves of the simulation trajectories. The dashed line is a
least-squares line drawn through the points. Its slope is 0.992, its y-intercept is -0.23 kcal/mol, and the
square of its Pearson’s correlation coeflicient is 0.9998.
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Figure 46: Linear response theory estimates (AAGY!) of the electrostatic component (AAG,;) of the binding
free energy for the nine protein-protein complexes plotted against estimates (AAGSY) of AAG, obtained
with single step perturbation using the final configuration of solvent. The dashed line is a least-squares line
drawn through the points. Its slope is 0.998, its y-intercept is 2.0 kcal/mol, and the square of its Pearson’s
correlation coefficient is 0.99999.
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Figure 47: Linear response theory estimates (AAGlcrlt) of the electrostatic component of the binding free
energy for the nine protein-protein complexes computed from the full simulation trajectories plotted against
AAGlerlt computed from the first halves of the simulation trajectories. The dashed line is a least-squares line
drawn through the points. Its slope is 1.004, its y-intercept is -1.88 kcal/mol, and the square of its Pearson’s
correlation coefficient is 0.9999.
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Figure 48: Single step perturbation estimates (AAGZ”) of the electrostatic component of the binding free
energy for the nine protein-protein complexes computed from the full simulation trajectories plotted against
AAGSP computed from the first halves of the simulation trajectories. The dashed line is a least-squares line
drawn through the points. Its slope is 1.003, its y-intercept is -2.73 kcal/mol, and the square of its Pearson’s
correlation coefficient is 0.9999.
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Figure 49: Linear response theory estimates (AGI') of the electrostatic component (AGe) of the solvation
free energy for the nine protein-protein complexes and their components plotted against estimates (AG?IPBS)
of AG, obtained with the Adaptive Poisson-Boltzmann Solver and a mesh spacing of 0.5 A. The dashed
line is a least-squares line drawn through the points. Its slope is 1.03, its y-intercept is -138 kcal/mol, and
the square of its Pearson’s correlation coefficient is 0.96.
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Figure 50: Estimates (AG."”) of the electrostatic component of the solvation free energy obtained with
the Adaptive Poisson-Boltzman Solver (APBS) and a mesh spacing of 0.5 A for the nine protein-protein
complexes and their components plotted against AGQPBS computed with a mesh spacing of 0.55 A. The

dashed line is a least-squares line drawn through the points. Its slope is 0.995, its y-intercept is 5.50 kcal/mol,
and the square of its Pearson’s correlation coefficient is 0.99994.
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Figure 51: Linear response theory estimates (AAGL"4°*") of the electrostatic component (AAGY) of the
desolvation free energy for the nine protein-protein complexes plotted against estimates (AAGSPBS’dCSOI) of
AAGSfSO] obtained with the Adaptive Poisson-Boltzmann Solver and a mesh spacing of 0.5 A. The dashed
line is a least-squares line drawn through the points. Its slope is 0.40, its y-intercept is 125 kcal/mol, and
the square of its Pearson’s correlation coefficient is 0.92.
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Figure 52: Estimates (AAGAPBS) of the electrostatic component of the desolvation free energy for the
nine protein-protein complexes computed with the Adaptive Poisson-Boltzmann Solver (APBS) and a mesh
spacing of 0.5 A plotted against AAGSPBS computed with a mesh spacing of 0.55 A. The dashed line is
a least-squares line drawn through the points. Its slope is 1.01, its y-intercept is -5.36 kcal/mol, and the
square of its Pearson’s correlation coeflicient is 0.9993.
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Figure 53: Linear response theory estimates (AAGY!) of the electrostatic component (AAG,;) of the binding
free energy for the nine protein-protein complexes plotted against estimates (AAG?IPBS) of AAG, obtained
with the Adaptive Poisson-Boltzmann Solver and a mesh spacing of 0.5 A. The dashed line is a least-squares
line drawn through the points. Its slope is -7.57, its y-intercept is 510 kcal/mol, and the square of its
Pearson’s correlation coefficient is 0.42.
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Figure 54: Estimates (AAG?IPBS) of the electrostatic component of the binding free energy for the nine
protein-protein complexes computed with the Adaptive Poisson-Boltzmann Solver (APBS) and a mesh
spacing of 0.5 A plotted against AAGSPBS computed with a mesh spacing of 0.55 A. The dashed line
is a least-squares line drawn through the points. Its slope is 1.05, its y-intercept is -2.09 kcal/mol, and the
square of its Pearson’s correlation coeflicient is 0.67.
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