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List of abbreviations:

ABC- ATP-binding cassette.
ARB-antibiotic resistant bacteria.

ARG - antibiotic resistance gene.
BLAST-basic logic alignment search tool.
HGT - horizontal gene transfer.

MATE- multidrug and toxin extrusion.
MDR- multidrug resistance.
MIC-minimum inhibitory concentration.
MEF - major facilitator.

MEGA-molecular evolutionary genetics analysis software.
NCBI-national center for bioinformatics.
RND-resistance nodulation division.
SMR-small multidrug resistance.

STD- sexually transmitted diseases.

tet — tetracycline resistance gene.

t RNA- transfer ribonucleic acid.

Tuf- gene that codes for elongation factor.
WHO-World Health Organization.

165 r RNA-gene codes for the small ribosomal subunit.



Abstract:

Tetracycline resistance genes confer resistance to tetracycline and its derivatives. This
resistance has 3 different mechanisms and is encoded by multiple genes, divided into
categories based on the mechanism of resistance. Tetracycline and its derivatives are
widely used in different fields: agriculture, medicine, and in the food industry. This
extensiveuse of tetracycline has led to widespread tetracycline resistance in bacteria for
the tetracycline antibiotic family.

Maximum parsimony and maximum likelihood phylogenetic analysis of the fuf locus and
16S rDNA provide independent phylogenies of the bacterial taxa carrying the ter (W)
gene, which confers one variety of tetracycline resistance. The topologies of these loci are
generally congruent, while the phylogeny based upon et (W) sequences is radically
different from tuf- and 165 rDNA-derived phylogenies. Pearson’s test for correlation and
Partial Mantel tests on the respective trees indicate significant congruence of tufand 16S
rDNA-based phylogenies, but no congruence with et (W)-derived trees. This indicates
that tet (W) has experienced an evolutionary history completely different from and
independent of the evolution of the host taxa. The strong implication is that zet (1) and
its consequent tetracycline resistance is present in extant bacterial taxa due to horizontal
gene transfer, rather than evolving in and with the bacterial taxa where the gene is
currently found. Assuming this pattern is general for other tetracycline resistance genes,
which seems likely, this suggests that control and management of resistant bacteria needs
to focus on limiting opportunities for conjugation, transduction, and transformation, in
order to prevent proliferation of antibiotic resistance in bacterial populations that
currently lack the trait3 different mechanisms and is encoded by multiple genes, divided

into categories



