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ABSTRACT:

The progressive insertion of antimicrobial agents into the environment has contributed
to the dissemination of pathogenic and multidrug-resistant microorganisms. Aquatic
environments are effective microhabitats for transmission of resistance genes through
horizontal gene transfer. Impacted environments are even more important because they
select resistant genotypes. We isolated two multidrug-resistant Gram-negative strains
from an Amazonia lake near the city of Belém, Para. The isolates were sequenced using
lon Proton platform. Reads were filtered and subsequently used to assembly in draft
genomes using the software MIRA 4. The contigs were ordered using MAUVE.
Automatic annotation was performed using RAST. Two databases were used to detect
resistance genes: CARD and Resfinder. Plasmid sequences and virulence genes were
detected using PlasmidFinder and VirulenceFinder, respectively. Resistance Islands
(RIs) were predicted using GIPSy. The two strains were affiliated to the species
Escherichia coli and Acinetobacter baumannii. E. coli showed 162 CDSs related to
Virulence, Disease and Defense (3.2% of total genes) according to the RAST SEED
server, among them 122 CDSs were related to antibiotic resistance and toxic
compounds. Five RIs were identified in the genome. Two plasmids were detected: IncX4
and IncFIA. E. coli was classified as pathogenic by PathogenFinder since it carries six
virulence genes (gad, IpfA, ItcA, astA, cba and cma). These genes are related to host-
pathogen interaction during gastrointestinal infections. The clinically important extended-
spectrum beta lactamase (ESBL) gene blacrx-m-15s was found. An ISEcpl element was
conserved 48 base pairs upstream of the ATG start codon of blactx-m-1s gene. A.
baumannii showed 109 CDSs related to Virulence, Disease and Defense (2.6% of the
total genes) being 83 related to resistance to antibiotics and toxic compounds. No
plasmids were detected. Ten RIs were detected in the genome. Two ESBL genes were
found: blaoxa-20s and blaapc-like. Lake Agua Preta is a mesothrophic lake located near a
densely populated area. The detection of clinically relevant bla genes in these two Gram-
negative isolates emphasizes the importance of aquatic environments as potentially
reservoirs of multidrug- resistant and pathogenic bacteria.
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