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Antibiotic resistance is a growing challenge. Resistance can rapidly emerge during treatment, due to the
high potential of bacteria for rapid evolutionary adaptation. One approach to sustain the efficacy of
antibiotics is to develop treatment strategies that inhibit resistance evolution. This talk will show an
example of a new treatment strategy - hysteresis treatments - that inhibits resistance evolution by using
available antibiotics in a new way. Hysteresis treatments exploit cellular phenotypic memory, which refers
to long-lasting changes in cellular physiology induced by previous antibiotic exposures. Antibiotics can act
as signals, and induce specific and long-lasting cellular responses, such as heat-shock response, motility
and changes in membrane permeability. Bacterial responses are stabilized across generations and can
have pleiotropic effects for treatment with other antibiotics. Cellular memory can harm bacteria, when
they are treated with appropriate sequences of antibiotics. Using evolution experiments, mathematical
modelling, genomics, and functional genetic analysis, we demonstrate that hysteresis treatments are
highly efficient - they cause extinction at sub-MIC concentrations - and inhibit the evolution of resistance.
Hysteresis treatments impose specific selective pressure on the bacteria that does not favour resistance
mutations, but rather mutations causing cellular ignorance behaviour, or a loss of memory. Cellular
hysteresis can be harnessed as a novel principle to optimise antibiotic therapy, in order to achieve both,
enhanced bacterial elimination and reduced resistance evolution.
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