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environment. Bacteria respond to the concentration gradient of chemical substances in the
environment by switching from random motion to biased motion. Understanding the
mechanisms of bacterial chemotaxis and interactions in the environment and system is of great
significance to clarify the roles and effects of bacterial chemotaxis in regulating microbial
community structure, degrading pollutants, and participating in the material cycle of the
ecosystem. This review summarizes the common patterns of motility, patterns of chemotaxis,
and related signal transduction mechanisms in bacteria. Then, this paper expounds the common
methods for studying bacterial chemotaxis and the physical, chemical, and biological factors
affecting bacterial chemotaxis. Furthermore, this paper elaborates on the effects of chemotaxis
of motile bacteria on the formation and structure of microbial communities. This review is
expected to provide theoretical reference for studying the effects of motile bacteria on microbial
community structure, bacterial interactions, and substance metabolism in the symbiotic system
or food fermentation process.

Keywords: chemotaxis; patterns of motility; bacteria; microbial community; analysis methods
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Figure 1 Bacterial motility patterns. A: Swimming; B: Twitching; C: Gliding; D: Sliding (Upper: sliding

powered by the pushing force of cell division; Down: sliding powered by surfactant and exopolysaccharides).
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Figure 2 Two chemotactic patterns of bacteria. A: Swimming managed by flagella; B: Twitching managed

by pilli.
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Table 1 Methods for analysis of bacterial chemotaxis
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Figure 4 Detection of bacterial chemotaxis by agar plate assay. A: Colony diffusion assay; B: Analysis
method based on chemokine gradient triggered alteration of growth directions; C: Bacterial growth ring assay.
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Figure 5 Detection of bacterial chemotaxis by microfluidic assay.
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Table 2 Motile bacteria presented in various microecosystems

System Motile bacteria

Soil3:57] Acidovorax, Arthrobacter, Bacillus, Butyricimonas, Burkholderia, Clostridium, Geobacter,
Proteus, Pseudomonas, Sphingomonas, Variovorax

Water[38-59] Achromobacter, Aeromonas, Bacillus, Citrobacter, Flavobacterium, Lucibacterium, Leisingera,

Mycoplana, Photobacterium, Pseudomonas, Pseudoalteromonas, Roseobacter, Spirillum, Vibrio

Intestinal tract(>%-0!]

Bacteroides, Clostridium, Escherichia, Edwardsiella, Enterobacter, Hafnia, Proteus,

Pseudomonas, Salmonella, Serratia, Vibrio

Fermented foods[¢2-64]

Achromobacter, Acetobacter, Bacillus, Brevibacterium, Bacteroides, Clostridium, Escherichia,

Fusobacterium, Flavobacterium, Kurthia, Lachnospira, Listeria, Pseudomonas, Proteus,

Salmonella
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Figure 6 The influence of bacterial chemotaxis on microbial community. Effect of nutrients (A), symbionts
(B) and predation and competition (C) on formation and structure of microbial community.
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