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The Noise Characteristics in Bacterial Communities from
the Perspective of Stability

PEI Qiming ZHOU Yifan JIANG Long
( School of Physics and Optoelectronic Engineering Yangtze University Jingzhou Hubei 434023 China)

Abstract: In bacterial communities normal cells ( NCs) can transform into persistent cells ( PCs) thereby increas—

ing the risk of recurringinfections.In quantitative biology the relative fluctuation in cell numbers is called noise.In

order to maintain the stability of cell equilibrium and avoid recurrent infections the noise characteristics in bacterial

communities are studied based on the stability factor. When the stability factor reaches a certain threshold the noises

of the two phenotypes exchange with each other and quickly exceed the strong correlation region resulting in the

noise of PCs being much larger than that of NCs so that PCs are almost completely eliminatedby NCs and the infec—

tion is cured.The larger the value of the stability factor is the more stable the equilibrium state of the two pheno-

types is the more independent each phenotype is and the easier the infection is to be cured.The results may provide

a theoretical solution for the clinical treatment of recurrent infections.

Key words: persistent cells; recurrent infection; stability factor; noise ( : )



