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ABSTRACT

Motivation: The increase in the number of antibiotic resistance mechanisms in microorganisms added to the low rate of new
antimicrobial (AM) development supposes a threat for public health that should be urgently approached. Bacteria are one of
the biggest sources of AM but only a small fraction of them can be cultured in vitro. To overcome this limitation our lab uses a
functional metagenomic approach and had previously developed a heterologous expression system that allows the study of all
the gene pool from a specific environmen'?. Using this strategy we found different clones whose metagenomic DNA
expresssion produces AM activity against Micrococcus luteus and also against the Methicillin-resistant Staphylococcus aureus
(MRSA), one of the World Health Organization’s main priorities regarding resistant bacteria. In this work we study the
properties and the activity of the AM produced by three different subclones with homologous genes related to phenol
metabolism that were found in two different metagenomic libraries and we further characterize one of these subclones,
pMPO1718, which proceeds from a refinery metagenomic library.

Methods: The AM is produced in liquid cultures, the antimicrobial production is increased with arabinose for 6-7h and then

the supernatant is filtered and lyophilized. The AM activity is tested on LB soft agar plates inoculated with the target strains.
The AM is separated in different fractions by chromatography to study in which of them the activity is present.

Results: We have defined a protocol to produce the AM in minimum media complemented with tryptophan and we have
observed AM activity against M.luteus in the filtered culture and even higher activity in the total culture extracted with acetone
50%. The last one was analyzed by high performance liquid chromatography and mass spectrometry by Fundacion MEDINA
and the comparison with databases showed that it may be an AM not previously described. Some AM properties are
characterized in this work such as the minimum inhibitory concentration, the minimum bactericidal concentration, its
thermostability, its activity in different solvents or against different bacteria.

Conclusions: The filtered supernatant of the three different subclones has AM activity against M.luteus and MRSA produced
by phenol hydroxylase related genes. This AM is thermostable until more than 100°C, has bactericidal activity and can be
produced either in LB medium or in M9 medium complemented with tryptophan.
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