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Bacteria are conspicuous organisms. They live in a wide variety of niches, such as soil, host 

organisms and water. But in these natural environments they are subject to a “feast and 

famine” lifestyle. Sometimes nutrients and conditions allow their fast propagation, but other 

times the environment does not favour fast growth. Therefore, they need to be able to adapt to 

the surrounding conditions. When bacteria sense that nutrients are becoming limiting, they 

cease growing and enter into stationary phase. As the population ages, energy is used for 

maintenance rather than for growth. A key factor in this process is the protein RpoS. It is a 

factor of the RNA polymerase, the enzyme that transcribes genes to RNA. As an alternative 

factor, it can bind to the polymerase under certain conditions. It integrates all the starvation 

and stress signals and induces the transcription of genes responsible for the cessation of 

growth and the response to stress. Under stationary phase conditions, mutants with a partially 

defective rpoS gene (the gene coding for the RpoS factor) appear and accumulate. These 

mutants have a growth advantage phenotype over the parental cells, and they are able to 

outgrow them.  

But mutants are not alone in their environment, they are surrounded by other bacteria that can 

also be mutants or contain a normal rpoS gene. Therefore, the population background bacteria 

can produce signals, consume nutrients or somehow affect other cells in the population. But... 

can different subpopulations respond differently? In this project, I studied the effect of the 

surrounding bacteria on the growth advantage phenotype of RpoS mutants in aging 

populations using competition experiments. In this type of experiments, two subpopulations 

of bacteria marked differently (RpoS mutant and wild-type) are mixed together and put in the 

middle of the population of background bacteria. To see if any of the subpopulations has a 

growth advantage under the aging conditions, cells are harvested after one week and the 

numbers of the competitors are compared. 

The results indicate that RpoS mutants do not exhibit the growth advantage when the majority 

of the population have the same mutation. They require wild-type background bacteria to 

keep growing under aging conditions. Moreover, I have demonstrated that this growth 

advantage phenotype is highly dependent on the richness of the medium but not on the 

concentration of dissolved oxygen. We can conclude that RpoS mutants are like cheaters that 

under proper conditions continue growing while the other cells remain quiescent. 
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