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Table S1. Binding free energies of PfSUB1-peptide complexes calculated for different
parameters.

AGGB-Eff AGpp. Eff

Internal dielectric constant e =1 ein =2 ein =3 e, =4 ein=72
Native sequences

LVSADI{NIDIS -81.5 -89.6 -92.3 -93.7 -63.21
KITAQJDDEES -66.4 -79.1 -83.3 -85.5 -61.71
EIKAEJTEDDD -67.5 -77.8 -81.2 -82.9 -60.2
KVKAQ!{DDENP -77.2 91.8 -96.6 -99.0 73.1
VVTGEVAISVT -84.4 -95.3 -99.0 -100.8 -76.17
Prime side variations

KITAQVADEES -78.9 -62.62
KITAQVADAES -89.1 -73.34
KITAQVADDES -76.4 -63.84
KITAQVAAAAA -68.3 -54.78
KITAQVD -56.5 -46.53

All values are given in kcal/mol; calculated for trajectory range 10-50 ns. Downward-
pointing arrow denotes the scissile bond.

AGgeppp-ey = sum of the gas-phase interaction energy and the electrostatic and non-polar
contributions to desolvation upon peptide binding (AGgp-gy= AGum +AGge TAGsy: AGpp.py=
AGum TAGpp +AGsy)
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Table S2: Per-residue contribution for residues of substrate peptides bound to the
PfSUBI binding site

P5 P4 P3 P2 P1 Pl’ P2’ P3’ P4’ P5’
LVSAD{

-4.01 -7.68 -2.68 -3.78 -499 -470 -427 -2.77 -0.86 -2.62
NIDIS
KITAQY

272 873 -3.13 -4.60 -7.33 -3.56 -1.87 -052 -1.63 -0.30
DDEES
EIKAEL

-2.61 -7.73 -3.08 -445 -496 -547 -249 -049 -047 -0.28
TEDDD
KVKAQY

-3.93 837 -482 -439 -8.16 -351 -241 -0.65 -480 -0.57
DDFNP
VVTGE{

-4.66 -8.45 -495 -286 -6.60 -436 -561 -1.55 -3.59 -1.30
AISVT
Mean 36 82 37 40 -64 -43 33 -12 23 -1.0
STD 0.9 0.5 1.1 0.7 1.4 0.8 1.6 1.0 1.9 1.0

All values are given in kcal/mol; calculated for trajectory range 10-50 ns and using e;;,

=2.
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Table S3: Individual energy contributions for binding free energy of the

LVSAD{NIDIS peptide.

P5 P4 P3 P2 P1 P1’ P2’ P3’ P4’ P5’

MM-ELE -0.66 -1.82 -246 -2.50 -19.04 -734 -0.03 -1492 0.99 0.42
MM-VDW -394 -6.64 -329 359 -578 475 -380 -1.70 -1.16 -3.09

MM-INT 0 0 0 0 0 0 0 0 0 0
GAS 459 846 -575 -6.09 -2482 -12.09 -3.83 -1662 -0.17 -2.67
GBSUR 0.61 -1.09 -035 -053 -1.11 -058 -0.72 -041 -0.13 -0.64
GB 120 1.88 342 284 2094 796 028 1426 -0.56  0.68
GBSOL 059 078 307 231 1983 738 -044 1385 -0.69 0.04
GBELE 054 006 096 034 190 062 025 -0.66 043 110

AGBELE 028 006 052 02 127 041 012 -008 022 0.6

GB-Eff -401 -7.68 -268 -3.78 -499 -470 -427 -277 -0.86 -2.62

All values are given in kcal/mol; calculated for trajectory range 10-50 ns and using e;, = 2.

MM-ELE = electrostatic energy as calculated by the molecular mechanics force field
MM-VDW = van der Waals contribution from the molecular mechanics force field
MM-INT = internal energy in the molecular mechanics force field

GAS = sum of MM-ELE, MM-VDW and MM-INT (total gas phase energy)
GBSUR = non-polar contribution to the solvation free energy

GB = electrostatic contribution to the solvation free energy

GBSOL = sum of GBSUR and GB

GBELE = sum of MM-ELE and GB

AGBELE = Difference of GBELE using ¢;, = 2 and GBELE using e;, = 4

GB-Eff = sum of GAS and GBSOL
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Table S4: Individual energy contributions for binding free energy of the

KITAQVDDEES peptide.

P5 P4 P3 P2 P1 P1’ P2’ P3’ P4’ P5’

MM-ELE -6.12  -1.79 -148 -296 -620 -22.09 -16.60 -17.81 -25.85 -0.10
MM-VDW -346 -747 -359 405 -781 -405 -227 -082 -1.81 -0.56

MM-INT 0 0 0 0 0 0 0 0 0 0

GAS -9.58  -926 -5.07 -7.01 -14.01 -26.14 -18.87 -18.63 -27.67 -0.66
GBSUR -047 -128 -036 -0.63 -1.10 -0.72 -041 -021 -0.60 -0.10
GB 7.33 1.81 2.30 3.04 779 2330 1741 1832 26.64 0.46
GBSOL 6.86 0.53 1.94 241 6.69 2258 1699 1811 26.04 0.36
GBELE 1.21 0.02 0.82 0.08 1.59 1.21 0.81 0.51 0.79 0.36

AGBELE 062 004 044 007 089 095 064 051 075 0.19

GB-Eff -2.72  -873 313 -460 -733 -3.56 -1.87 -052 -1.63 -0.30

All values are given in kcal/mol; calculated for trajectory range 10-50 ns and using e;, = 2.

Table S5: Individual energy contributions for binding free energy of the

EIKAEJ{TEDDD peptide.

P5 P4 P3 P2 P1 P1’ P2’ P3’ P4’ P5’

MM-ELE 11.23  -199 -10.83 -2.10 0.10 -3.66 -16.82 -6.50 -11.58 -543
MM-VDW -3.58 -6.54 402 -386 -6.82 -344 -341 -134 -0.83 -0.58

MM-INT 0 0 0 0 0 0 0 0 0 0
GAS 765 852 -1485 -596 672 -7.10 -2023 -7.84 -1241 -6.01
GBSUR  -061 -1.16 -050 -0.54 -1.03 -073 -0.83 -023 -022 -0.14
GB 9.66 195 1226 206 279 236 1857 758 1215 5.86
GBSOL  -1027 079 1177 151 176 163 1774 735 1193 573
GBELE 157  -0.04 143 -0.04 289 -130 175 108 057 043
AGBELE 0.8 0 077 001 157 062 115 07 047 033
GB-Eff 261 773 -3.08 445 496 -547 249 049 -047 -0.28

All values are given in kcal/mol; calculated for trajectory range 10-50 ns and using e;, = 2.
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Table S6: Individual energy contributions for binding free energy of the
KVKAQJDDFNP peptide.

PS5 P4 P3 P2 P1 P1’ P2’ P3’ P4’ P5’
MM-ELE -17.25 -2.17 -1481 -2.63 -509 -11.30 -9.68 -0.59 -4.15 -0.19
MM-VDW 446 -7.18 473 412 -882 -378 -408 -126 -4.60 -0.62
MM-INT 0 0 0 0 0 0 0 0 0 0
GAS -21.72  -9.35 -19.54 -6.74 -1391 -15.07 -13.76 -1.86 -8.75 -0.81
GBSUR -0.67 -1.14 -059 -0.58 -126 -0.74 -0.72 -0.04 -092 -0.03
GB 1846  2.11 1531 293 7.01 12.30 12.07 1.25 4.87 0.27
GBSOL 1779 098 1472 235 575 1156 1135 1.20 3.94 0.24
GBELE 1.21 -0.06  0.50 0.30 1.92 1.00 2.39 0.66 0.72 0.08
AGBELE 071 0 035 018 104 074 139 035 042 005
GB-Eff -393 837 -482 -439 816 -351 -241 -0.65 -480 -0.57

All values are given in kcal/mol; calculated for trajectory range 10-50 ns and using e;, = 2.

Table S7: Individual energy contributions for binding free energy of the
VVTGEJAISVT peptide.

PS5 P4 P3 P2 P1 P1’ P2’ P3’ P4’ P5’
MM-ELE  -0.84 -1.60 -3.40 -340 -14.09 -356 -1.94 -0.64 -042 -1.73
MM-VDW -481 -754 -4.68 -289 -795 362 -464 -233 364 -144
MM-INT 0 0 0 0 0 0 0 0 0 0
GAS -5.64 -9.13 -808 -629 -22.03 -7.19 -658 -298 -4.06 -3.17
GBSUR -0.68 -1.11 -0.61 -046 -1.13 -066 -0.69 -041 -0.57 -0.30
GB .67 179 374 389 1656 348 .66  1.84 1.05 217
GBSOL 098 0.68 3.13 343 1543 283 097 143 047 1.87
GBELE 0.83 0.19 034 049 247 -0.08 -028 120 0.63 044
AGBELE 044 0.12 021 029 149 0 -0.12 062 033 024
GB-Eff 466 -845 495 286 -6.60 -436 -561 -1.55 -359 -1.30

All values are given in kcal/mol; calculated for trajectory range 10-50 ns and using e;, = 2.
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Table S8: Individual energy contributions for binding free energy.

LVSADY{ KITAQV EIKAEV KVKAQY VVTGE!
NIDIS DDEES TEDDD DDFNP AISVT

MM-ELE 99.7+03  -2083+0.7 -101.9+09  -1403+03  -70.0+0.2
MM-VDW  -82.2+0.1 752402 -72.8+02  -90.6+0.1 91.6+0.1
MM-INT 0+0 0.0+0 0.0+0 0.0+0 0+0
GAS -181.9+03  -283.5+0.8 -174.7+1.0 -2309+04 -161.6+0.2
GBSUR 12440 11140 11340 -12.3+0 -12.6+0
GB 104703  2154+07  1082+09  151.5+0.3 78.8+0.2
GBSOL 92.3+0.2 204.4 +0.7 96.9 = 0.9 1392+ 0.3 66.2+0.2
GBELE 5.0+0.1 7.2+0.1 6.3+0.1 11.2+0.1 8.8+0.1
GB-Eff -89.6 + 0.1 79.1+02  -77.8402  -91.8+0.1 95.3+0.1

All values are given in kcal/mol (+ standard error of the mean); calculated for trajectory

range 10-50 ns using e;, =

2.
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Table S9: Per-residue contribution for residues of the PfSUB1 binding site bound to
different peptide substrates.

LVSADY{ KITAQY EIKAEY KVKAQY VVTGE{
NIDIS DDEES TEDDD DDFNP AISVT

Tyr427 -2.02 - - - )

Lys465 -4.18 -4.41 -2.66 -3.43 2.73
Leu466 2.91 -3.19 -3.73 -3.28 -3.01
Argd68 - - -4.22 - -

Leu469 2.18 2.53 2.18 - 2.78
Phe491 -4.04 -3.21 -3.00 -2.82 -3.05
Ser492 -3.38 - - -3.33 -3.08
Phe493 -2.03 - - -2.92 -3.31
Asn520 - -2.35 - -2.51 -2.96
Lys601 - - - - -2.04
Leu602 - - - -2.02 -2.98
Asn603 - 2.71 -2.99 -5.29 -2.86
Ser606 - - -2.16 - -

All values are given in kcal/mol; calculated for trajectory range 10-50 ns and using e;, = 2.
Effective free energies are only listed if AGgy < -2 kcal/mol and depicted in bold if AGgy< -4

kcal/mol.
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Figure S1: Convergence and stability examination for MD simulations of PfSUBI1-peptide

complex structures (with sequence variations at the prime side of the KITAQVDDEES

peptide). (a) Time series of RMSD values of PfSUB1-peptide complexes are shown with

respect to structures obtained at the end of the equilibration procedure. (b) Effective binding

free energies (green) are shown together with accumulated mean values (red) for PfSUB1-

peptide complexes. (¢) Atomic fluctuations (RMSF) of peptide backbone atoms during MD

trajectories of the respective PfSUBI1-peptide complex structure. Color-coding of PfSUBI-

peptide complexes is as in (a). Vertical lines in (a) and (b) indicate the time after which

snapshots were extracted for further analysis.
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Figure S2: Per-residue contribution to the binding effective energy of PfSUBI-peptide
complexes (with sequence variations at the prime side of the KITAQVYDDEES peptide) are
depicted as bar plots. Per-residue contributions were calculated by the MM-GBSA
decomposition method. Residues whose contributions to the effective energy AGgy < -4
kcal/mol are depicted in red. The backbone and side-chain contributions to the effective free
energy are indicated by partitioning the bar plots. The areas at the top of the bar plots
correspond to the backbone and the areas at the bottom correspond to the side chain
contributions, respectively. The per-residue contributions were calculated by applying the
MM-GBSA decomposition approach to MD trajectories of PfSUB1 in complex with the
KITAQVDDEES peptide and sequence variations at the prime side of this peptide.
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Figure S3: Per-residue contribution to the binding effective energy of PfSUBI-peptide
complexes (calculated by using different internal dielectric constants e;,) are depicted as bar
plots. Per-residue contributions were calculated by the MM-GBSA decomposition method by
using a) e;; = 1, b) e, = 2, ¢) e, = 3, and d) e;, = 4. Residues whose contributions to the
effective energy AGgy<-4 kcal/mol are depicted in red. The backbone and side-chain
contributions to the effective free energy are indicated by partitioning the bar plots. The areas
at the top of the bar plots correspond to the backbone and the areas at the bottom correspond
to the side-chain contributions, respectively. The per-residue contributions were calculated by
applying the MM-GBSA decomposition approach to MD trajectories of PfSUBI in complex
with five substrate peptides (red labels). The distribution of hot spot residues (chosen cut-off:
AGgy < -4 kecal/mol) along the investigated substrates is shown in the lower right panel,

respectively.



