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Abstract:

The presence of antibiotic resistance genes (ARGs) is a global public health concern, and multidrug resistance
has been increasingly incident in clinical pathogens. The emergence of resistance to "last-resort" antibiotics
spurs the search for mechanisms to control bacteria that harbor and may propagate ARGs. The predominant
use of antibiotics for the treatment of livestock infection as well as human infections not only compromises
therapeutic efficacy, but also contributes to the emergence of reservoirs of antibiotic multidrug resistance
(AMR) that can be transmitted through the food chain and environmental waste. However, few studies use
metagenomic data to examine ARGs, especially in commensal bacteria present in food-producing animals,
such as ruminants. Furthermore, mobile elements such as plasmids and bacteriophages can transfer their
genetic material horizontally through their insertion into bacterial cells during the infection process, which is
a propagation pathway for ARGs. The purpose of this study was to explore 916 metagenome-assembled
genomes (MAGs) from the rumen and feces of 52 Nelore bulls (Bos indicus), in order to characterize ARGs
and identify mobile elements. These microbial genomes were searched against the MEGARes database using
ABRicate. Based on contigs' sequences, we used CheckV for virus identification. Only contigs classified as
"Complete" (with length of > 5 kilobases), with viral genes identified, and contamination < 1% were considered
for further analysis. For mobile elements classification, we analyzed these filtered data in GeNomad. In total,
36 bacterial MAGs harbor resistance genes, being 30 from feces and six from rumen. Some fecal MAGs harbor
more than one ARG, including one MAG that harbored 42 ARGs. Several identified ARGs are associated with
the resistance to antibiotics used in veterinary and human medicine to combat important infectious agents, like
beta-lactams, penicillins and tetracyclines. In terms of taxonomic abundance, these genes are mainly in fecal
MAG:s classified as Firmicutes (72.4%), Bacteroides (24.1%) and Actinobacteria (3.4%). In rumen, ARGs are
identified in MAGs classified as Bacteroidetes (80.0%) and Firmicutes (20.0%). We classified 1418 contigs
as potential viral genomes using CheckV, 977 from feces, and 441 from rumen. Using GeNomad, 967 viruses
found in fecal contigs were classified, being mostly as bacteriophages of the orders Caudoviricetes (96.2%)
and Crassvirales (2.2%) and as family Microviridae (0.9%). Other viruses belong to families such as
Schitoviridae (0.4%) and Autographiviridae (0.1%); and orders Imitervirales (0.1%) and Cirlivirales (0.1%).
In the ruminal contigs, 425 viruses were classified, being mostly as Caudoviricetes (96.5%), Crassvirales
(1.2%), and Microviridae (1.6%), and others in the orders Petitvirales (0.2%) and Geplafuvirales (0.5%).
Furthermore, three contigs from feces and 6 from rumen were classified as plasmids, but none of them had
AMR genes. Further transcriptomics and proteomics analyses may provide more assertive information on the
impact of these genes, whether to describe the activity of these mobile elements in the microbiome or to offer
insights to combat their resistance to antibiotics used in human and veterinary medicine.
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