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Bacterial biofilm: composition, regulation and association with plant
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Abstract: Biofilm is a highly structured bacterial community state. Bacterial extracellular matrix
substances such as EPS, eDNA, and extracellular proteins are involved in the formation of biofilm.
These matrix substances enhance biofilm mechanical stability, promote bacterial adhesion to solid
surface, facilitate nutrient circulation and gene transfer, and provide other advantages to the bacterial
survival. Biofilm formation is related to quorum sensing, C-di-GMP and sRNA. In soil environment
habitat plenty of bacteria, many of which colonize plant roots and thus interact with host plants
intensively. Biofilm is known to play an important role in plant colonization by soil bacteria including
both phytopathogenic and plant beneficial ones. In this paper the biofilm studies are reviewed with a
focus on biofilm composition, regulation and, especially its association with plant roots.
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Figure 1 A schematic diagram for the structure of extracellular matrix of biofilm

eDNA. .eDNA

Note: The matrix components of biofilm include extracellular polysaccharides, glycosidoprotein, pili, flagellum and eDNA. The bacterial
cells are bundled together in biofilm so that materials and information are dynamically exchanged inside biofilm. eDNA serve as bacterial
nutrient but also bridge the connection of the cells. The extracellular enzymes vary in respect of components and structure responding to
environmental clues. Fimbriae and flagella can facilitate the assembly of bacterial cells in the formation of biofilm.
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Note: The both negatively charged bacterial cells and solid surface will not favor their adhesion until the involvement of eDNA. eDNA
surround the cells in a space of approximately 300 nm and hence attenute the static pulsion from both sides. Meanwhile, eDNA from cells
can interact with the nanoscale particles on solid surface and lower the distance between them by attraction. Adhesion of bacterial cells on
solid surface with the involvement of polysaccharides and eDNA (left). Post adhesion on solid surface the bacteria will aggregate graduately
and propagate till forming a clony community (right). Some bacteria can break the restriction of matured biofilm and disperse to colonize a
new location on solid surface. Thus the biofilm expends outward.
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