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CONTEXT
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CHALLENGE
PHENOTYPIC ESCAPE: A DRIVER OF CELL POPULATION INSTABILITY

One of the mechanism underlying this behavior is phenotypic escape, defined as a 
reversible and non-gene�c change in gene expression.

During con�nuous cul�va�on, frac�on of cells may progressively reduce or cease 
recombinant protein produc�on, leading to heterogeneous cell popula�ons.
Using GFP as a reporter, flow cytometry reveals dis�nct subpopula�ons with different 
expression levels [1].

PRELIMINARY OBSERVATIONS

Homogeneous induc�on

Switching cost (SC) = Reduc�on in growth rate associated with 
ac�va�on of the target gene circuit.
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CONTEXTCURRENT OBJECTIVE
INFLUENCE OF THE SWITCHING COST ON POPULATION DYNAMICS [2]

Low switching cost system

= genetic circuit activation

The greater the cellular resource demand, the higher the switching 
cost. 

Determine how switching cost affects growth dynamics 
and contribute to phenotypic escape.

Characterize the phenotypic escape mechanism. 

CONTEXTEXPERIMENTAL APPROACH
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BIOLOGICAL MODELS

CULTIVATION CONDITIONS
Different carbon source mixtures (glucose/lactose, arabinose/lactose, 
xylose/lactose,...) 
Different lactose induc�on �me

Biomass and fluorescence monitoring

RESULTS
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COMPARISON OF GROWTH DYNAMICS UPON LOW AND HIGH SWITCHING COST 
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NEXT STEPS

Inves�ga�ng the link between the addi�onal 
growth phase and phenotypic escape.
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Real-�me single-cell popula�on dynamics
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The addi�onal growth phase suggests the emergence of complex popula�on dynamics
under high switching cost condi�ons.
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