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Energy (kJ/mol) beta-lactamase: compound beta-lactamase: beta-lactamase:
19 ZINC33264777 DB01753
AE,gw -149.428 +9.355 -159.458 + 7.404 -141.363 + 8.546
AE ject -173.004 + 18.289 -20.32 +£5.812 -550.846 + 30.102
AEqy 266.426 + 10.495 103.197 + 5.475 596.633 +32.562
AEgssa -14.865 +0.538 -17.154 + 1.397 -15.948 +0.808
AGyinding -70.871+11.012 -93.735 £ 9.627 -111.524 +£25.991
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}){el:;f:,: Lipinski  Jorgensen
Molecule ID QPlogPo/w* QPPCaco®  QPlogBB* Oral Rule of 5 Ruleof3 CNS°
ra . a4 Violations Violations
Absorption
DIEIIEEY -1.839 100 -2.907 80 1 1 -
ZINC33264777 4.688 593 -1.389 100 0 1 --
cempei -0.602 5 -0.649 23 1 1 -

? Predicted octanol/water partition coefficient (reasonable value from -2.0 to 6.5).
® Predicted apparent Caco-2 cell permeability in nm/s (<25 poor, >500 great).

¢ Predicted brain/blood partition coefficient (reasonable value from -3.0 to 1.2).

¢ Human Oral Absorption in GI (+20%) (<25% is poor).

¢ Predicted central nervous system activity on a—2 (inactive) to +2 (active) scale.
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Inhibitor discovery against beta lactamase CTX-M-9 from E.coli
by molecular docking, MM/PBSA and molecular dynamics studies

Davari K.l, Nowroozi J.l, Hosseini F.l, Akhavan Sepahy A.! and Mirzaie S.2

! Dept. of Microbiology, North Tehran Branch, Islamic Azad University, Tehran, I.R. of Iran

? Dept. of Biochemistry, Sanandaj Branch, Islamic Azad University, Sanandaj, LR. of Iran

Abstract

Nowadays, antibiotic resistance in bacteria is a major challenge for human health. These
new emerging resistances cause ineffectiveness of antibiotics and raising the severity of
diseases and treatment costs. One of the most abundant antibiotic resistances is beta
lactam antibiotic resistance, especially penicillin and cephalosporin resistances. In most
cases, a converting enzyme, named beta lactamase is involved. These enzymes
hydrolase the beta lactam-containing antibiotics. Based on Ambler classification, and
with regard to their amino acid sequence similarities, these enzymes are classified to
four groups; A, B, C and D. In the current study, among 13842 structures, we employed
the molecular docking method in virtual screening process to select the potent and
effective inhibitors against beta lactamase CTX-M-9 from E.coli. The structures with
the lowest free binding energy were conducted to molecular dynamics (MD) studies.
Our molecular modeling analysis demonstrates that a compound with Drug-Bank ID of
DBO01753 has ideal characteristics as potent beta lactamase CTX-M-9 inhibitor. After
the 50 ns MD studies, DB01753 interacted with beta lactamase residues Ser 237, Asn
104, Glu 166, Ser 274 and Tyr 105 via hydrogen bonding. MM/PBSA analysis showed
that the free energy of binding between DB01753 and beta lactamase was -111.5
kJ.mol™". Also, ADME analysis exhibited that all pharmaco-kinteic parameters were in

reasonable range.

Key words: beta lactamase, CTX-M-9, molecular docking, molecular dynamics
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