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Introduction. The bacterial binary fission apparatus consists of a complex protein ensemble within the divisome. Among these,
Filamenting temperature-sensitive mutant Z (FtsZ) is the key component of the Z-ring, responsible for recruiting other proteins to the
complex (Wang et al., 2020). This makes FtsZ a promising molecular target for inhibiting bacterial cell division (Karpov et al., 2016; Pradhan
et al., 2021). While a significant number of FtsZ inhibitors have been biochemically validated, their specific binding sites often remain poorly
defined. A search of the ChEMBL database (www.ebi.ac.uk/chembl/) identified 379 FtsZ ligands; however, the target sites for most of these
compounds are either only predicted or unknown. Currently, 85 FtsZ protein structures in complex with 61 unique ligands are available in
the RCSB Protein Data Bank. In the present study, potential inhibitors targeting the IDC site were identified through pharmacophore
screening and molecular docking.

Conformational plasticity of the FtsZ IDC site upon ligand binding
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The variability of the FtsZ protein IDC pocket was investigated. Point-cloud models of
the IDC pockets were constructed based on 11 structures of S. aureus FtsZ in complex with
2,6-difluorobenzamides (including ligands OLQ, 9PC, OM8, OMW, ZI1, ZI6, ZI7, and ZI9)
currently deposited in the RCSB PDB. Significant variability in the volume and shape of the
IDC pocket, resulting from adaptation to the ligand, was confirmed. Four main
conformational states of the pocket, arising from induced ligand-protein fit, were
identified. This indicates that docking ligands into the IDC site of a single 3D model of the
FtsZ protein is ineffective. It was concluded that virtual screening efficiency can be
significantly improved by using an ensemble of molecular targets that accounts for the
conformational variability of the site.

Identification of Iigands targeting the IDC
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CONCLUSIONS: By combining pharmacophore screening (Pharmit) and molecular docking (CCDC GOLD, iGEMDOCK) of 379 biochemically

active compounds from PDB and ChEMBL, we identified 88 definitive the Inter-Domain Cleft site effectors and one potential curcumin-based
lead. The selected compounds will be subjected to further biochemical validation and combinatorial design of new inhibitors of bacterial FtsZ.




