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Abstract

Fractions of genetically homogeneous bacteria population may survive when exposed to antibiotic and more in general to any kind of environmental stress. This resistant subpopulation, here called survivors, once re-grown produces a progeny which results again, same as the ancestor one, subdivided in survivors/non-survivors portions. The survivor cells present a lack of growth in terms of dormancy and slower growth rate compared to non-survivors ones. The production of survivors has not been related to any spatial variability within the population neither as a response to any particular stress; it is instead believed that these cells are stochastically preformed during the population growth. We thought that this mechanism plays a big role in the spreading of E.coli O157:H7 infections within cows, principal carrier of this strain, and we are developing an agent based model in Netlogo 4.2 to study this. The ABM approach is really useful because it can account for the heterogeneity within the population letting the parameter vary between every cell and making the canonic state variable emerging from the simulations. Our model scenario is a cow field, where a certain number of cows, our hosts, are allowed to move, eat and graze using a random walk mechanism. These cows are the reservoir of a certain amount of E.coli O157:H7 bacteria that are able to grow inside the cows’ rumens in substrate limiting conditions using a Monod kinetic. Once the cows excrete some bacteria will be discharged in the field with no nutrient. On the field cells are able to move around through a diffusion mechanism, and decay using a stochastic process. Survivor cells, having an average lower decay rate compared to the non-survivor ones will be able to persist in the field and infect other cows through the grazing process. A super-individual accounting method for the bacteria breed is used to keep the simulation fast for all the different compartments; random-normal distributions are used to account for the small internal biological variability within the cells. The goal of this model is to predict what is the optimal ratio between survivors/non-survivors cells that gives the best ecological fitting, and to study how a competition between two populations of the same bacteria strain, one presenting the survivors differentiation, and the other one not, could evolve.  
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