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The effect of microbial spatial self-organization on transfer of antibiotic resistance genes
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Range expansion is a general feature of surface-attached microbes. It involves the non-random assortment of microbes across space. This process is referred as spatial self-organization (SSO), which is a consequence of microbial behavior. SSO can generate spatial patterns that affect both ecological and functional aspects of microbial communities. Importantly, different spatial patterns can result in various magnitudes of intermixing, which further results in different frequencies of cell-to-cell contacts and different local population sizes. I hypothesize that SSO is an important determinant of plasmid-mediated horizontal gene transfer (HGT) and proliferation of antibiotic resistance genes (ARGs) within microbial communities. I predict that spatial patterns with greater intermixing between genotypes will promote HGT of ARGs due to more direct cell-cell contacts. Also, I predict that spatial patterns with greater intermixing will result in smaller local population sizes, and consequently allow transconjugants to proliferate and establish themselves more easily. In order to test these predictions, I performed microbial range expansion experiments with a synthetic microbial community consisting of two genotypes of microbes. The uniqueness of this system is that I can obtain different spatial patterns via modifying the mode of metabolic interaction between the two genotypes. In my presentation, I will demonstrate the conceptual basis of my research questions and hypotheses. I will also outline my experimental system and methodological approach used to address my questions, including the synthetic model system and techniques to visualise and quantify transfer event. Ultimately, I hope to understand the relationship between microbial SSO and transfer of ARGs, which is of critical relevance to some of the most pressing problems facing our society, such as the transmission and spread of antibiotic-resistant genes during microbial range expansion.
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