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Abstract:
Like all organisms, bacteria are plagued by viruses, called phages. Interactions between bacteria and phages offer a unique system for research at the interface between molecular mechanisms and evolutionary trajectories. During my studies, I focused on how these simple organisms adaptively navigate tradeoffs that emerge from the struggle between them. From the phage perspective, I studied how temperate phages communicate to make decisions. We showed that phages utilize the small-peptide arbitrium communication system to control their exit from the dormant prophage state. We discovered that phages communicate to ensure they do not exit dormancy when surrounding bacteria are already infected. From the bacterial perspective, I studied the tradeoffs faced by expressing anti-phage defense systems. We show that the diversity of phages restricted by a given defense system depends on its expression level. However, increasing expression of these systems is constrained by a steep cost stemming from toxic defense activity. Therefore, there exists an expression-controlled tradeoff between the benefit of a broad protection range and the cost of autoimmunity.

