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BACTERIAL GROWTH AND DIVISION CONTROL UNDER STRESS 
To maximize their fitness, cells must be able to respond effectively to stresses. This 
demands making trade-offs between processes that conserve resources to promote 
survival, and processes that use resources to promote growth and division. 
Understanding the nature of these trade-offs and the physics underlying them 
remains an outstanding challenge. In this talk, I will discuss our recent work 
combining theory and single-cell experiments to understand how cells make 
tradeoffs between allocation of cellular resources toward growth and division in 
order to maintain cell morphology under stress. Our study reveals that cell size 
maintenance under nutrient perturbations requires a balanced trade-off between 
ribosomes and division protein synthesis. Deviations from this trade-off relationship 
are predicted under translation inhibition, leading to distinct modes of cell 
morphological changes. In particular, under long-term exposure to antibiotics that 
inhibit translation, cells undergo dramatic shape changes to adapt and survive 
antibiotics. By calibrating our model with experimental data, we predict how 
combinations of nutrient-, translational-, and shape perturbations can be chosen to 
optimize bacterial growth fitness and antibiotic resistance.  
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