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Teuta Pilizota
Centre for Synthetic and Systems Biology
University of Edinburgh, Edinburgh, UK
Relationship between bacterial growth and osmotic pressure
The concentration of chemicals inside the bacterial cytoplasm generates an osmotic pressure, termed turgor, which inflates the cell. In Escherichia coli, a sudden increase in external concentration causes a pressure drop across the cell envelope, followed by an active recovery. After recovery, and if the external osmolality remains high, cells have been shown to grow slower, smaller, and at a reduced osmotic pressure. Despite the fact that this active recovery is a key stress response, the nature of these changes and how they relate to each other is not understood. 

I will first focus on the changes in cell shape caused by the pressure drop. By looking at individual cells I will show that the type of change a cell undergoes depend on the permeability properties of the solute used to increase the external concentration with respect to the cell’s membrane. I will then move on to look at the cell volume and shape recovery that follows the pressure drop. I will show that cells fully recover their volume to the initial, pre-shock value and continue to grow slower immediately after the recovery. I will also show that the cell envelope material properties do not change after an increase in external osmolarity and that cell shape recovers along with the cell volume. Taken together, these observations indicate that the cellular turgor pressure recovers to its initial value and that contrary to previously thought, it is not responsible for the reduced growth rates. 
Lastly, I will propose that the reason behind the reduced growth rates observed at high external osmolarities lies in changes in cellular energetics. I will present our latest experimental and modelling results that go in favor with this hypothesis.
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