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Mathematical population genetics of bacteria: 
Evolutionary dynamics on multicopy replicons

The vast majority of mathematical models for bacterial evolution treats bacte-
ria as monoploid. Yet, polyploidy is common among bacterial species. Moreover, 
many plasmids have a copy number greater than one, and genes encoded on 
multicopy plasmids hence experience polyploidy even if the bacterium itself is 
monoploid. Alleles on multicopy replicons are subject to dynamics at two levels 
-- the intracellular processes of replication and segregation and the processes at 
the level of cells, in particular cell division and cell death. In this talk, I will 
present population genetics theory for bacterial adaptation driven by novel alle-
les on multicopy replicons, mostly focusing on plasmids. With these models, we 
assess the consequences of the replicon copy number for the probability of 
stochastic loss of rare new alleles, the probability of evolutionary rescue, and the 
trajectory of allele fixation. A comparison of our theoretical predictions to resul-
ts from in-vitro evolution experiments confirms our understanding of the dyna-
mics.
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