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Research Progress on Regulation of Pseudomonas aeruginosa
Biofilm by c-di-GMP
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Abstract Pseudomonas aeruginosa biofilms are complex membrane-like aggregate consisting of surface-
attached cells and extracellular substances secreted by them. Pseudomonas aeruginosa that infects human has
stronger multi-drug resistance and immune escape ability than those planktonic cells after the formation of biofilms,
which increase the difficulty of treatment. Meanwhile, biofilms can also cause serious harm to medical, food, in-
dustry, agriculture and other fields. Understanding the regulation mechanism during the formation of biofilm is of
great significance to the prevention of biofilms. As a second messenger widely found in bacteria, c-di-GMP (cyclic
diguanosine monophosphate) plays an important role in regulating the formation of biofilms. Therefore, this paper
makes a summary on the research progress of the regulation of c-di-GMP on biofilms in recent years, focusing on
bacterial motility, exopolysaccharide expression and biofilms diffusion during biofilm formation. Thereby, the paper
provides theoretical basis for the prevention and control of biofilms through c-di-GMP.
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Schematic outlining the five stages in biofilm development, the arrows in figure (1) represent adhesion (|) and detachment (1) from surfaces, respectively.
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Fig.1 The formation of biofilm
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c-di-GMPHIDGCHE L= 4, I PDEME (I P&f#. c-di-GMPRER 5PilZ. 1BMLGGDEFEEALL Mg 3 (R T B ¢ K A=AF I LA
FEAMITRE. HErh S ST L, T kBT, I kR
¢-di-GMP is produced by DGC proteins and degraded by PDE proteins. c-di-GMP is sensed by receptor proteins or RNAs from either the PilZ, degen-
erate GGDEF or EAL domain, transcriptional factors or riboswitch families. The solid arrow indicates promotion, the “T” arrow indicates inhibition,
and the dashed arrow indicates the receptors.

E2 c-di-GMPHIERR. DHELAK INEERIE(RIESE SCAKI911E250)

Fig.2 Synthesis, decomposition and function control of c-di-GMP (modified from reference [9])
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8D HHRAE S BUNAER, DR e 5K
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