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Antimicrobial drug resistance is a growing health threat that is predicted to kill 10million people per year glob-
ally by 2050 unless preventative measures are put in place. The first step in implementing these measures is to
gain a better understanding of the fundamental processes involved in antimicrobial drug resistance through
quantitative approaches from fields such as biophysics, molecular biology, computational biology, bioinfor-
matics, and synthetic biology. With this in mind, this study aimed to quantitatively analyse evolutionary
effects by studying the interplay between non-genetic antimicrobial resistance due to gene expression noise
and resistance due to genetic mutation. This was done using numerical simulations of deterministic math-
ematical models along with the corresponding stochastic simulations to investigate cellular and population
dynamics in various drug conditions. The results of these simulations were quantitatively analyzed to deter-
mine the establishment and fixation times of genetic mutations within the cell population for varying levels of
relative fitness between non-genetically drug-resistant and genetically drug-resistant subpopulations to inves-
tigate the evolutionary interplay between these processes. Counterintuitively, we found that gene expression
noise can prolong the establishment and fixation of genetic mutations for populations exposed to cidal and
static drugs.
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