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Table S1: Absolute binding free energy using the alchemical pathway of 10 configurations of
all six ASC-fenugreek complexes.

AGping (kJ/mol) (Absolute Binding Free Energy)

Configuration ASC-Luteolin  ASC-Kaempferol ASC-Apigenin ASC-Tigogenin ASC-Diosgenin ASC-Trigonelline
1 -138.86 -71.72 -60.88 -61.50 -47.96 -18.41
2 -149.40 -87.93 -61.82 -58.90 -37.26 -8.05
3 -159.50 -81.59 -61.93 -53.32 -38.87 -5.02
4 -149.60 -78.34 -63.35 -62.42 -39.23 -12.73
5 -146.80 -61.18 -68.36 -50.80 -42.44 -17.49
6 -164.77 -63.18 -62.21 -57.67 -42.28 -7.64
7 -159.85 -71.05 -72.90 -67.50 -52.61 -10.73
8 -136.69 -85.35 -64.67 -61.22 -42.37 -9.01
9 -137.53 -83.72 -64.98 -65.29 -42.73 -9.64
10 -140.64 -84.71 -57.19 -61.36 -50.82 -18.12
Average -148+9.65 -76.87+9.06 -63.82+4.1 -59.99+4.81 -43.56+4.71 -11.68+4.55

Table S2: Protein-ligand binding free energy using umbrella sampling simulations of 5 con-
figurations of all six ASC-fenugreek complexes.

AGping (kJ/mol) (Umbrella Sampling)

Configuration ASC-Luteolin  ASC-Kaempferol ASC-Apigenin ASC-Tigogenin ASC-Diosgenin ASC-Trigonelline
1 -133.18 -91.62 -54.09 -59.53 -47.44 -8.38
2 -139.10 -84.78 -57.69 -55.02 -30.48 -15.24
3 -154.88 -75.92 -66.78 -60.03 -39.62 -13.98
4 -139.03 -82.40 -54.10 -50.16 -42.22 -7.96
5 -138.41 -74.64 -68.01 -56.29 -33.73 -14.62
Average -140.9247.32 -81.874+6.18 -60.134+6.08 -56.21+3.56 -38.69+6.03 -12.03+3.18
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Figure S1: (a) Protein-ligand binding free energy of all six-complexes for ten uncorrelated
configurations through absolute binding free energy (ABFE), and (b) potential of mean force
(PMF) profiles for five uncorrelated configurations of all six-complexes through umbrella

sampling (US) simulations.

Table S3: The energy components contribute in binding enthalpy using the MM/PBSA
approach of all six ASC-fenugreek complexes.
Fenugreek Nutrients Complex AFE,, AE, g AG polar AGnon—polar AHying
(kJ/mol) (kJ/mol) (kJ /mol) (kJ /mol) (kJ/mol)
ASC-Luteolin  -503.85+£30.47 -23.45£17.56 294.39£19.06 -11.94£1.30 -244.85+21.35
Flavinoids ASC-Kaempferol -355.1176.32  -29.57+20.05 246.29+50.41 -11.71+1.12 -150.104:26.95
ASC-Apigenin  -272.64430.07 -57.99+17.89  219.21450.41 -11.88+1.06 -123.30+14.76
Saponins ASC-Tigogenin  2.03+4.37  -188.48+20.88 38.93£17.66 -17.84+2.48 -165.37+24.81
ASC-Diosgenin ~ -4.93+7.59  -139.224+13.62 35.90+15.58 -15.1941.57 -123.44+15.99
Alkaloids ASC-Trigonelline  -65.09439.97  -32.14+18.67 111.59462.07 -4.85+2.46  9.49425.78

Table S4: Benchmarking of 2PT method for SPC bulk water at 298 K.%3

Bulk Water (298 K)

Entropy SPC SPC
(J mol™* K71)  (Our Simulation) Literature
Strans 55.38 53.0540.14
Srot 11.72 12.0340.03
Stotar (2PT) 67.20 65.09+0.13
Stotar (1PT) 58.44 56.2440.13
Seap’ - 68.20

S2



Table S5: The fast, intermediate, slow residence time and water entropy of interface water
near the binding residues and phytochemical ligand of all six fenugreek complexes at 310 K.

Fenugreek Complex ¢ (ps) 7 (ps) s (ps) S (J K™t mol 71
Nutrients
ASC-Luteolin 0.15 2.14 10.68 56.97+0.27
Flavinoids ASC-Kaempferol — 0.20 2.38 14.73 55.33+0.9
ASC-Apigenin 0.24 3.20 22.29 54.23+1.29
Saponins ASC-Tigogenin 0.31 3.45 24.16 52.09£1.23
ASC-Diosgenin 0.33 3.52  38.97 50.94+1.68
Alkaloids  ASC-Trigonelline  0.37 5.08 46.09 50.0710.47
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