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Abstract

Aims: In Escherichia coli more than 60 genes involved in SOS
response network activation are under control of the
transcriptional repressor LexA which can be considered as an
efficacious target to counteract the bacterial mechanisms of
adaptation to antimicrobials. The inhibition of LexA self-cleavage
can be exploited as modulator of the bacterial SOS response to
increase the life of currently available chemotherapeutic agents
by increasing bacterial drug susceptibility and by reducing the
emergence of antimicrobial resistance. We investigated the
inhibition of LexA autoproteolysis by small boron-containing
compounds.

Method and Material: LexA gene was cloned into the
overexpression vector pet28b(+) and the protein was purify by
His-tagged protein method. Several boronic acid derivatives
were tested following the inhibition of LexA protein self-cleavage
trough the variation of the first order rate constant by Liquid
Chromatography-Mass Spectrometry (LC-MS). In silico analysis
was performed to predict the binding orientation of inhibitors in
the active site upon covalent binding to the catalytic serine 119.
The ability of boronic acids to interfere with the SOS response
induced activation, was confirmed by filamentation assay.

Findings: Small phenylboronic acid derivatives efficaciously
inhibit LexA self-cleavage, specifically, 3-amino- and 3-hydroxy-
phenylboronic acid, in about 1:40 LexA:inhibitor ratio.

Molecular modelling analysis showed the formation of an acyl-
enzyme intermediate thought interaction with Ser-119. In order to
describe the inhibition potency in autoproteolytic enzyme, a new
equation was disclosed. The inhibition of bacterial filamentation
as results of disturbance of septum formation, firmly supports the
interference exerted by the compounds with SOS response.

Conclusion & Significance: Results demonstrate that small
boron-containing compounds  efficaciously inhibit LexA
autoproteolysis disturbing SOS activation. They represent the
starting point for a hit-to-lead optimization process toward more
effective LexA inhibitors with the aim to prolong the life of new
and old antibiotics whose efficacy is threatening by the
emergence of resistance.

Fig. 6. Fluorescence microscopy of E. coli with DAPL (A) Control; (B) 128 pg/mlL compound 3; (C) 0.0039 ug/ml levofloxacin;
levofloxacin +
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