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Identification of potential inhibitors against SecA of Las
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Control of Citrus Huanglongbing by disruption of the transmission of citrus greening pathogen by psyllids
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8/20/10 Citrus Research and Development Foundation Infection Consequences

REPORT UPDATE (500 words; summarize your accomplishments )

This project has been revised extensively to take into consideration of suggestions from reviewers and CRDF council.
The title has been revised as: Control of citrus Huanglongbing by screening small molecules which are antimicrobial
against Candidatus Liberibacter asiaticus. Specifically, the target has been suggested to be SecA for the first year.
Protein secretion in bacteria is a critical and complex process. SecA is the protein translocase ATPase subunit and a
superfamily 2 RNA helicase, which involves in pre-protein translocation across and integration into the cellular membrane
in bacteria. Identification of small molecule inhibitors that intrude the function of SecA could lead to potential antimicrobial
agent. In order to find the novel inhibitory structures we followed the below steps in the current design.

1) Identification/Build the 3D protein structure & optimization

2) Pharmacophore design based on ATP binding site

3) Virtual screening of commercial databases

4) Generation of a small subset of structures

5) Molecular docking studies & filtration of the structures

6) Selection of best candidates by scoring functions & chemical intuition

7) Biological activity studies against SecA

Several 3D structures of SecA protein have been reported in Protein Data Bank (PDB), nevertheless we used the best
resolution (<2.0A0) and ATP bound model 2FSG.pdb in our study. Maestro module of Schrodinger software was used to
add hydrogen’s, electro static potential charges to the protein and optimized the structure with molecular minimization by
using AMBER force field. Then identified the pharmacophores at ATP binding site and subjected these to virtual screening
with the Lead Like structures from commercially available ZINC databases. Further with the best hits from database
structures we build a small set of ~5000 structures as subset and all these structures were docked at ATP binding site to
evaluate the docking scores and their molecular poses at the active region. Based on the dock scores we filtered ~4500
structures and selected ~500 (10%) for further docking & minimization studies and evaluated the scoring functions. Based
on scoring functions, physicochemical properties and our chemical intuition we have chosen 50 structures (10%) for
biological activity studies. The activity studies against SecA are in progress and will be presented within couple of months.
All the molecular modeling studies have been performed on Linux system by using Schrodinger suite programs.
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