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METHODS

Figure 1: Molecular docking of lignads (Adenine and Puerarin) with Zona occludenes-1 (ZO-1) shows their interactions with key amino
acids, where the 2D structure determines the hydrogen bonding, hydrophilic, and hydrophobic contacts. While 3D model shows the binding
confirmations within the protein pocket (3D). Adenine exhibits a binding energy of —3.076 kcal/mol, while Puerarin shows a stronger
affinity with —7.187 kcal/mol, indicating more stable protein—ligand interactions and may possess greater biological activity.

3D Structures of Zona occludens, claudin 4 and Occludin were downloaded from RSC IN

PDB format Occludin PDBID: 1WPA

> Adenine

3D Chemical Structures of Puerarin and Adenine was downloaded from the PubChem
database in MOLSDF format
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Figure 2: Computational docking of lignads (Adenine and Puerarin) with occludin shows their interactions with key amino acids, where the 2D
structure determines the hydrogen bonding, hydrophilic, and hydrophobic contacts. While 3D model shows the binding confirmations within the
protein pocket (3D). Adenine demonstrates a binding energy of —2.737 kcal/mol, whereas no significant binding interactions were observed for
Ligand protein docking between ligand (adenine and puerarin) and tight junctional proteins Puerarin. Hence, Puerarin exhibits lesser biological activity with occludin.
(ZO-1, occludens, and claudin 4) was performed using AutoDock Vina by assigning grid
points to the active site and evaluating binding energy. The binding pocket, interacting

residues, and ligand poses were analysed using PyMOL.
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RESULTS & DISCUSSION

Table 1. Binding energy values, hydrogen bonding, hydrophilic, and polar interactions obtained from molecular docking studies iy = /%/(
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7O-1 (40EO)  Adenine :3.076 Pro45 Pro4s, Phed7, Valgl 1540 %11‘1‘14; GIn93,
» Puerarin
) Pro45, Phe47, Gly50, GIn48, Thr52, Asn79,
70-1 (40EO) Puerarin -7.187 Phe47, GIn48, GIn9%4 Val81, Phe90 Glno4
Occludin ) Leu450, Ile453, Val487,
(IWPA) Adenine -2.737 Glu449, Glu452, Asp492 Tyr493 -
Occludin Puerarin » 648 Glu449, Glu452, Leu450, Ile453, Leud 84,
(1IWPA) ) Glu480, Asp492 Val487, Tyrd93
Leu70, Leu71, Leu73,
Claudin 4 Adenine 5.409 Leu70, GIn1170, Valll71, lle1174, Ser69, GIn78,
(5B2G) ' Val1263 Vall1262, Val1263, GIn1170, Ser1261
Met1281
: Thr206, Ser996, Figure 3: Molecular interaction assessment of lignads (Adenine and Puerarin) with claudin 4 shows their interactions with key amino acids,
Claudin 4 Puerarin -9.193 Ser996, Gly998, Leu70, Leu71, Leu73, Ser997, Ser999, where the 2D structure determines the hydrogen bonding, hydrophilic, and hydrophobic contacts. While 3D model shows the binding
(5B2G) Gly1265 Val1263, Alal276 Ser1000. Ser1275 confirmations within the protein pocket (3D). Adenine shows a binding energy of —5.409 kcal/mol, whereas Puerarin exhibits a stronger

affinity of —9.193 kcal/mol, indicating more stable protein—ligand interactions with claudin 4, which may indicate better therapeutic
efficacy.
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