1640

GO/ I S S RIFH S/ EMREEREAESEYIREFER
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn September 25, 2017, 33(9): 1640-1653
DOI: 10.13345/j.cjb.170079 ©2017 Chin J Biotech, All rights reserved

AR EHFEAK

A P R R SR A i S TR A o R A

Kk, mEel Eag!

1 P ERFBE A YRS BT AR 2 A N S0 EE, Jbat 100101
2 HEBEBERE, dbat 100049

RWPH, JroRtt, B, AWrplh IEAedm R 40 o SAa R 3 i VB, A= TR 244k, 2017, 33(9): 1640-1653.
Song LY, Fang RX, Jia YT. Function of biofilms in phytopathogenic bacterial-host interactions. Chin J Biotech, 2017, 33(9):
1640-1653.

W OB AVWURERMANMEEEN R LD KRBT R —AF Z b, mIRiE g & AT T AR R
S FT @B, AR 6 T AN A AR M B 3T A Ay Fe AR A A A RT BT F A 6 — A B K LA AR B A
WA EAY T BERARFARTAR, FEED TR AL LG WAL R AW, AR @A 69+ DR
FLAR M W 30 IR 2h & AL R A AR AR B IR R 69 K48, BE ALY 74 R 0 B A& YRR 4 WA RO RI - JR
RAZMFNEEZT @, LFPHARRNBHED R R BE LA NPIRFIE. BRAS . 5T REIH BRI AR
i 8

(@I MR REE, AWBJR, ME, AEAE

Function of biofilms in phytopathogenic bacterial-host
Interactions

Liyang Song™?, Rongxiang Fang', and Yantao Jia

1 State Key Laboratory of Plant Genomics, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China

2 University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Biofilms are complex three-dimensional bacterial assemblages that attach to biotic or abiotic solid surfaces,
and frequently embed within a self-produced matrix of extracellular polymeric substances. Biofilm formation is a microbial
defense response to biotic and abiotic stresses, and a key factor for survival in adverse environments. A wide variety of
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microorganisms can colonize distant tissues of higher plants, such as leaves, vascular network and roots, and adhere to the
surface of the tissues to form biofilms. The dynamic processes in forming biofilms in response to plant internal
environment are key steps required for full virulence of phytopathogenic bacteria. Exploring the mechanisms involved in
regulation of bacterial biofilms is important for understanding the plant-pathogens interactions. In this review, we
summarized the research progresses related to the biofilms of bacterial phytopathogens, including biofilm characteristics,
essential regulatory mechanisms and key signals affecting the transition between a planktonic lifestyle and multicellular

behavior.
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Fig. 1 Diverse factors regulating bacterial biofilm formation. HQNO, 2-n-heptyl-4-hydroxyquinoline-N-oxide, can
inhibit bacterial respiration via the cytochrome bcl complex, then causes bacterial autolysis leading to release of
nutrients and eDNA and promoting biofilm formation. Plant-derived quorum sensing (QS) signal-mimics have the
ability to affect bacterial QS system which also influences bacterial biofilm formation. High level of c-di-GMP
promotes biofilm formation. The Intracellular level of c-di-GMP is controlled by diguanylate cyclases (DGCs) and
phosphodiesterases (PDEs), DGCs synthesize c-di-GMP, whereas PDEs carry out its degradation. Type Il and VI
secretion systems are essential for bacterial biofilm formation. Pre-existing bacterial biofilms mediate
ion-channel-based electrical signaling which recruits surrounding cells into the biofilm community. Some
environmental cues can also affect biofilm formation.
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