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Abstract

This research aimed to identify novel anti-tuberculosis compounds from xanthone derivatives effectively
inhibiting InhA activity. A total of 19,856 xanthone structures were retrieved from the PubChem database and
subjected to virtual screening. Three promising xanthone compounds demonstrating key interactions and strong
binding affinity with the InhA enzyme were selected. These compounds were further analyzed to investigate their
binding modes and key interactions within the InhA active site using molecular dynamics simulations. The results
revealed that the hydroxyl groups attached to the xanthone core played a crucial role in forming hydrogen bond
interactions with the amino acid Tyr158 and the NADH cofactor, thereby enhancing their inhibitory efficacy against
InhA. Additionally, compound 1 exhibited hydrophobic interactions with non-polar amino acid residues in the InhA
binding pocket, including Phe149, Met155, Pro156, Alal57, Pro193, Met199, and Leu218. Based on these findings, a
promising INhA inhibitor was rationally designed using compound 1 as a template, demonstrating improved
efficacy. The results of this study provide valuable molecular-level structural insights, contributing to the

development of promising new anti-tuberculosis agents in the future.
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H-bond interactions with Tyr158 and NADH
(26 compounds)
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Top 10% were selected to hit compound for MD simulations
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Figure 1 Virtual screening and validation workflow

for discovery of InhA inhibitors.
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Figure 2 Chemical structure of our proposed

compounds with R substitution.
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Table 1 Code name, drug-likeness properties and
medicinal chemistry of three hit compounds from

virtual screening

Compounds  Drug-likeness properties Medicinal

1 2 3 4 5 chemistry
1 4124 6 7 4 15 0
2 499.7 10 6 3 15 0
3 4444 5 9 4 -03 0
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Figure 3 Structures of compounds 1, 2 and 3
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Met103 pheld9 Met155 Prol56 Alal57 Metl161
Pro193 Ala198 Met199 iag 11e202 (Figure 5@)) @19
oAy 2 I3Uuuunisnedilulnsenisduveeules
InhA findefufuaisnueian 1 wisesdlassadiedid
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Figure 4 RMSDs from MD simulations of
M. tuberculosis InhA complexes of hit compounds;
(a) compound 1, (b) compound 2 and (c) compound 3;
Blue lines indicate RMSDs of M. tuberculosis InhA;
Red and purple lines indicate RMSDs of NADH and

ligand from MD simulations, respectively.
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wulesl InhA fiuansnafufuansmneian 1 wag 2 \An
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svay 2.0 A uay 2.0 A muddiu (Figure 5(c) setfunadl
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Figure 5 Representative structures of compounds;
(@) 1 (b) 2 and (c) 3 in the binding site of
M. tuberculosis InhA; Structures were obtained from
MD simulations; Yellow dotted lines indicate

hydrogen bond interactions.
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 Tyr158 and ribose ring of
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i
Figure 6 The binding mode and interactions
between the most potent inhibitor, compound 1,
and InhA residues, along with NADH, obtained from
MD simulations
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(22 compounds)

O
[Drug-likeness prediction ]

(22 compounds)

Glide XP score (PDB code 4R9S)
(17 compounds)
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(Potent designed InhA inhibitors)
(14 compounds)

Figure 7 Workflow for rational design of

novel InhA inhibitors
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