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Bacterial biofilm dispersion and molecular regulation mechanism:
a review
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Abstract: Biofilm dispersal is a programmed response of bacteria in the late development of biofilm to
signal changes such as nutrients, low concentration of nitric oxide, D-amino acid, autoinducing peptide
(AIP), acyl homoserine lactone (AHL), and adenosine triphosphate (ATP), which is conducive to the
bacteria to break away from the harsh internal environment of biofilm to find new colonization sites. In
addition, the transient antibiotic resistance of bacteria caused by biofilm returns to normal levels during
dispersion, which helps to treat refractory biofilm-related diseases caused by pathogenic bacteria. At
present, the research on biofilm dispersion is at an initial stage. In this paper, we hope that by summarizing
the phenomenon, signaling molecules and regulatory mechanisms of biofilm dispersion, we can better
understand the important significance of bacterial biofilm dispersion for the prevention and control of
pathogenic microorganisms and the application of beneficial microorganisms.
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Figure 1 Biofilm development process
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Note: The formation of biofilm is divided into four stages: attachment (including reversible attachment and irreversible attachment), colony
formation, biofilm maturation, and biofilm aging. In this process, the bacteria in the biofilm are separated from the biofilm in many ways,
including desorption, separation and dispersion. Desorption and separation are a passive process and are easily affected by the environment.
Dispersion is an active process. Before the dispersion occurs, some cells in the biofilm begin to show signs of movement, and then the
biofilm wall ruptures and bacteria are released from it
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Figure 2 Biofilm dispersion mechanism of Pseudomonas putida
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Biofilm dispersal
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Note: RelA responds to amino acid deficiency signal or SpoT responds to nutrition stress signal, which promotes (p)ppGpp level, the
accessory protein DksA and flagella sigma factor FliA to increase bif4 transcription, thus increasing phosphodiesterase BifA level and
decreasing c-di-GMP level. LapD senses the decrease of c-di-GMP level and releases the inhibition of LapD on LapG, which leads to the
lysis of LapA and the decomposition of cell surface and cell-to-cell contact, and finally triggers the dispersion of biofilm
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