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Fig. 1 Diagram of bacterial adhesion and colonization processes in the rhizosphere
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Table I Molecular mechanisms of root exudates and surface macromolecules in regulating bacterial colonization

(7] FET ) 7S TR L= BTN
Crop Exudates Strains Process mechanism References
e L_T‘; 73y 1 »#, . Rt
, %un +%@1‘ B, subtilis Tﬁtpiizﬂ%ﬁ/ﬁi ‘ (25]
Tomato L-Malic acid Promote biofilm formation
- " fih % SpoOA A FIRERR AL , WG AR M BTE 1
#L Wil 5 15 1F - o e -
. . . B. velezensis SQR9 Triggering SpoOA protein phosphorylation and activating [26]
Cucumber Spermine and guanosine e .
biofilm formatio
E> IR PR R N R 4 i TE I
* MR ERRG S K240 BRI G EL [27]
Maize Glucose, malic acid and malonic acid Chemotaxis and promote biofilm formation
Tk U I e ] LR REE SRS, (RAE DU g
Maize Organic acids and amino acids ’ e Chemotaxis and swarming motility promote film formation
e 2% it SR 2 AR T
F i %P{yf B. velezensis SQRY Eﬁﬂ?%ﬁﬁmfiq‘ %LUPF?%ETLEJJ - (18]
Tomato Pectin Increase surfactant and induce solid surface motility
2t S FUBHTRE I SR ) PEE epsB Il tasA FEH &1k
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T'omato Galacturonan Promote epsB and tasA gene expression
LIRG I+ 2T Yk R R it EPS A4
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Table 2 The biomolecules and mechanisms for the adhesion of Bacillus

Itk Rkt o1 FhFEALA LB U
Strains Adhesion molecules Adhesion mechanism References
B subrilis ydaJ-NE TR A2 hE HINEPS, fie it A1 5 (46]
B Exopolysaccharides regulated by the yda/-N operon Increase EPS and promote agglomeration
. TapA £ 1E TasA JE 2R b AE P B 2k Fa
y TasA, % HEF TapA apA fE il TasATE K, H(ﬁf{;tLéEV/}Hﬁ n%’qf T (41]
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biofilm structure
. AL 1 TasA AT R 00 % 0 5
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Extracellular matrix protein TasA Induces bacillaene and inhibits surfactin
B. amyloliquefaciens ClpA-D K TE N [48]
F7ZB42 Affects hydrophobicity
LB B R
B. velezensis SQR9 Jﬂﬂ.@ @é .M FIMTE fiul [49]
Teichoic acids Surfactin
MK M Ly €& (A FliD [R5 Z R K
B. velezensis SQRY JIRERAHOK B LytB MEBE M Fli HABRZE Z R [40]

Peptidoglycan hydrolase LytB, flagellin FliD

Proteins involved in a variety of adhesion
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Fig. 2 Research methods of bacterial rhizosphere adhesion mechanisms
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Mechanisms of interfacial interactions for bacterial
adhesion in rhizosphere

CHEN Yanzhao, XU Shulin, QU Chenchen,ZHANG Ming,
GAO Chunhui, WU Yichao, DAI Ke, HUANG Qiaoyun, CAI Peng

College of Resources and Environment/National Key Laboratory of Agricultural
Microbiology, Huazhong Agricultural University, Wuhan 430070, China

Abstract Interfacial reaction is the foundation and prerequisite for bacteria to adhere, colonize, form
biofilms, and perform ecological functions in the environment. It is of great significance for plants to absorb
nutrients and antagonize pathogenic microorganisms. Most studies on the microbe-plant rhizosphere interac-
tions are conducted from the perspectives of ecology and molecular biology , using multi-omics methods to
study the effects of root exudates on the quantity of colonization, the composition of community, and the
physiological functions of rhizosphere microorganisms. However, the physical and chemical interfacial mech-
anisms involved in bacterial colonization and their contributions to adhesion have been ignored. This article
reviewed the regulatory effects of different types of root exudates on the properties of bacterial surface , the
molecular composition of extracellular polymeric substances (EPS) , and the function of adhesion in term of
the mechanisms of interfacial interactions. The main modes and micro mechanisms of the interaction be-
tween bacteria and plant bio-macromolecules during the process of adhesion were summarized. The visual-
ization methods for studying the process of rhizosphere colonization and methods for analyzing the interac-
tion between microorganisms and plant bio-macromolecules were discussed. The directions of studies that
urgently need to be strengthened including analyzing the biomolecular composition of rhizosphere , predicting
the function of adhesion protein, and the in situ methods for observing the colonization of rhizosphere were
proposed.

Keywords interfacial reaction; rhizosphere colonization; root exudates; extracellular polysaccha-

rides ; adhesion proteins
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