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Lay Language Abstract

Antibiotic-resistant bacteria are increasingly recognized as a threat to global
health, and new antibacterial drugs are urgently needed. Before a chemical
compound can advance far in the journey to becoming a new drug it must
be tested for toxicity against mammalian cells. A portion of this dissertation
research involved testing the toxicity of several organometallic compounds
(OMCs) previously shown to have antibacterial potential. Mouse-derived
mammalian cells were treated with several of the OMCs, and initial results
indicated that one of the OMCs is non-toxic and is likely a safe option for
additional analysis. This OMC was further tested to see if it could inhibit
mycobacterial growth inside of the mammalian cells. It did not effectively
clear bacteria from inside of the mammalian cells, likely because of poor
penetration of the cell membrane. Further research with this compound
should focus on ways to effectively transport the OMC inside infected
mammalian cells so that it can reach the bacteria it is meant to target. A
second portion of this research involved using a peptide nucleic acid (PNA)
to try and reverse tetracycline antibiotic resistance in the bacterial strain
Salmonella enterica ssp enterica serovar Typhimurium DT104 (DT104).
Peptide nucleic acids are short linear molecules that can bind strongly to
complementary DNA and RNA sequences and thus be used to interfere with
expression of specific genes. A PNA was designed to inhibit expression of
the bacterial tetA gene that codes for a protein called the TetA tetracycline
efflux pump, which imparts resistances to tetracycline. Treating the bacteria

with the PNA resulted in a lower dose of tetracycline needed to inhibit



bacterial growth, indicating a successful increase in tetracycline
susceptibility. By using a molecular analysis technique called reverse-
transriptase quantitative polymerase chain reaction (RT-gPCR), it was
possible to measure the amount of tetA messenger RNA (mMRNA) in cultures
of DT104 treated only with tetracycline or with a combination of tetracycline
and the PNA. As expected, bacteria treated with both the antibiotic and the
PNA had less tetA mRNA than the cultures treated only with tetracycline,
supporting the hypothesis that the PNA prevents the bacteria from
effectively expressing the tetA gene. The PNA was next used in conjuction
with tetracycline as an experimental treatment for mice infected with DT104.
The PNA did not provide the expected protective effect under these
circumstances. The overall conclusion for this part of the research is that
PNAs offer an exciting potential avenue for counteracting antibiotic
resistance, but additional exploration is needed, especially into more
effective ways to get the PNAs inside the bacteria and into how the PNAs
behave in live animals. Several other PNAs targeting different genes
involved in antibiotic resistance or essential bacterial functions were also

tested against DT104 with variable success.
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