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RESUMEN

Este estudio se llevo a cabo en dos areas costeras contaminadas con hidrocarburos de
petréleo. La microbiota bacteriana de las muestras de suelo contaminado se
caracterizé por técnicas independientes de cultivo mediante analisis metagenomico
dirigido a ARNr 16S. Ademas, las bacterias se aislaron e identificaron mediante la
secuenciacion parcial del ARNr 16S. Las bacterias aisladas que mostraron resistencia
al petréleo se caracterizaron por espectrometria de masas MALDI TOF-TOF de
shotgun proteémica, considerando en particular las proteinas celulares. La
metagenOmica de la microbiota bacteriana reveld la presencia de bacterias
genéticamente conocidas como degradadoras de hidrocarburos de petréleo como
Marinobacter, Halomonas, Pseudomonas, Acinetobacter y Sphingomonas. Se
identificaron molecularmente 46 aislamientos bacterianos de ambas areas
contaminadas, siendo los mas representativos los géneros: Acinetobacter, Bacillus,
Pseudomonas, Halomonas, Stenotrophomonas.La capacidad de las bacterias para
degradar los hidrocarburos presentes en el diésel fue evaluada in vitro, siendo
Acinetobacterspp. y Serratia marcescens, las cepas mas eficientes para la
degradacion. Finalmente, mediante andlisis protedmico se identificé las enzimas
alcohol y aldehido deshidrogenasas, monooxigenasa, 2-nitropropano dioxigenasa,

que participan en la degradacién de los hidrocarburos del petréleo.
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ABSTRACT

This study was carried out in two coastal areas contaminated with petroleum
hydrocarbons. The bacterial microbiota of contaminated soil samples was
characterized by independent culture techniques by metagenomic analysis directed at
16S rRNA. In addition, the bacteria were isolated and identified by partial sequencing of
the 16S rRNA. The isolated bacteria that showed resistance to oil were characterized
by MALDI TOF-TOF mass spectrometry of shotgun proteomics, considering in
particular the cellular proteins. The metagenomics of the bacterial microbiota revealed
the presence of bacteria genetically known as degraders of petroleum hydrocarbons
such as Marinobacter, Halomonas, Pseudomonas, Acinetobacter and Sphingomonas.
Molecularly identified 46 bacterial isolates from both contaminated areas, being the
most representative genera: Acinetobacter, Bacillus, Pseudomonas, Halomonas,
Stenotrophomonas. The capacity of the bacteria to degrade the hydrocarbons present
in the diésel was evaluated in vitro, being Acinetobacter spp. and Serratia marcescens,
the most efficient strains for degradation. Proteomic analysis identified the enzymes
alcohol and aldehyde dehydrogenases, monooxygenase, 2-nitropropane dioxygenase,
which are involved in the degradation of petroleum hydrocarbons.
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