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Materials and Methods:
Molecular Docking

1. Docking-based virtual screening
1.1. Ligand Structure Generation

OpenBabel v.3.1.1 [1] was used to convert the structures’ SMILE codes to three-dimensional
configurations that were subsequently subjected to a minimization of energy using the steepest descent
technique with the same software. The minimization was performed by the force field MMFF94. Using
AutoDockTools v.4.2, all torsions of the selected structures were assigned and their Gasteiger charges

were provided for all studied atoms in structures [2].
1.2. Protein Structure Preparation

For docking screening, the human a-amylase and human a-glucosidase crystal structures (PDB codes:
4W93 and 3L4W, respectively) [3,4] were used. PDBfixer [5] was used to edit the downloaded structure,
adding missing residues and atoms, and removing co-crystalized H20 and heteroatoms. Through
AutoDock Tools v.4.2, polar hydrogen and Gasteiger charges were subsequently made available for both

proteins.

1.3. Structural Docking



The docking process was carried out using the PyRx platform's built-in AutoDock Vina software [5,6].
According to the co-crystalized ligands of both enzymes, the docking search grid boxes were determined

to perfectly enclose them with a 20 A3 total size.

The grid box's coordinates were set to be x =-9.682; y = 4.274; z = -23.145 and x = 45.424; y = 92.375;
z = 34.811, respectively. The level of exhaustion was held at 24. Pymol software was used to evaluate and
display docking poses. Exhaustiveness was set to 24. Ten poses were generated for each docking
experiment. Docking poses were analyzed and visualized using Pymol software [7]. The docking protocol
was validated by re-docking the co-crystalized ligands (i.e. montbretin A and miglitol) into the active sites
of both enzymes (i.e. a-amylase and a-glucosidase, respectively). The resulting top-scoring poses of both
ligands were in good alignment with the co-crystalized ones with slight deviations (RMSDs = 1.27 and

1.04, respectively).
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Supplementary Fiqures:

Figure S1: 2D diagram of the binding interactions for the identified metabolite (1-27) from A.
alopecuroides with the active site residues of the a-glucosidase receptor.
Figure S2: 2D diagram of the binding interactions for the identified metabolite (1-27) from A.

alopecuroides with the active site residues of the a-amylase receptor.
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Figure S1. 2D diagram of the binding interactions for the identified metabolite (1-27) from A.
alopecuroides with the active site residues of the a-glucosidase receptor.
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Figure S2. 2D diagram of the binding interactions for the identified metabolite (1-27) from A.
alopecuroides with the active site residues of the a-amylase receptor.
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