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Abstract: Quorum sensing (QS) is an important way of interaction between microbial populations and between
microbial communities and plants. The signaling molecules that regulate the quorum sensing process are
called autoinducers (Als), which play important regulatory roles in bioluminescence, virulence factor secretion,
spore formation, secondary metabolite synthesis, and biofilm formation. Autoinducing peptides (AIPs) are one
kind of the quorum sensing signaling molecules that specifically communicate between bacterial communi-
ties. This article reviewed the research progress in the source, structure, function and mechanisms of AlIPs,
and discussed their application potentials in plant growth promotion and biocontrol. It would be beneficial
for better understanding the ecological function of microbial community and the molecular mechanism of in—
teraction with plants, and may provide some help for the application of quorum sensing signaling molecules
in ecological agriculture.
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Fig.1 Structure of AIP-like signaling molecules
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Table 1 The AIPs of Gram—positive bacteria

Gram—positive AIP synthetic Amount of Whether it is related to . )
. . . Function Reference
bacterium pathway regulation bacterial growth state

B. subtilis ComX-ComQ-ComP-ComA Less—more—less Yes Sporulation [61-62]

S. aureus AgrD-AgrB-AgrC—AgrA Less—more—less Yes Biofilms, virulence factors ~ [73-75]

S. pneumoniae ComC-ComAB-ComD—-ComE  Less—more—less Yes Biofilms, virulence factors [78]
BlpAB-BlpC-BlpH-BIpR

C. perfringens AgrD-AgrB Less—more—less Yes Virulence factors [46-47]

E. faecalis FsrD-FsrB-FsrC-FsrA Less—more—less Yes Biofilms, virulence factors [81]
CylLL-CylM-CylB-CylA

L. monocytogenes ~ AgrD—AgrB—AgrC—AgrA Less—more—less Yes Biofilms, virulence factors [14]
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Fig.2 ComQXPA quorum sensing system of B. subtilis (modified according to Reference [63])

FH, 0 20 2R 2R LR T 2 B R 1K (ComP~P),
T AR 10 25 9815 B (R 1K (Com A ~P), ComA ~
P {2 coms Rk, HFRMIN ComS & BV I3
i, MRS ComK BAK MM, ComK #E—2
VB S FE R 23K, A5 AG H 2RI AT TR A
JREZAS, PmA R, BRTAFITIAH, ComX 1R
BFAN CSF BT 5 AR 2 T r R L
557 S R 50 Rap B (M4 B2 5 I A9 75
P YIFIE M, RapA \RapB Hl RapE YJJEMER 1L
G R RGN SRR R T, R 2RI B G
SR FRIE . CSF & 5 AN IEMFR I SEIK, dnii
K PheC 1 C 32 IE L, Phe IKAGZE AL T Rap
BERRBHE R e, HATrESE, &P Rap-
Phr (55 &, S 5T RTAER SEZ S ¥
5, M4k cSF BB A 5 I A0 RapB 1
P, IIAE AT A2 B, BRBI ComX 15 B ZE 2K
B ZEFRFF P E A JRSZ A TRIET, RapC ]38 13 34
TR B ComA RO TG PE IR P At B 20T R RS2
AR, DAL S A A A 7 RE T (K12).
A B A B ) BRI BN i PR R A ATP
P Agr RELIN, Agr REE—F ZI0(F 5
MR RG, A RNA #5574 RNA T F1 RNA I
K, JE BT P2.P3 43l I Sl N ) A Sk B
RNA IT F1 RNA I A9%5% s79(1&] 3), ATP BIAIK Agr—
D (46 aa) SN 1B AgrB KA =K R 7~9
ANEIEFRIG A ALP, AIP 53 AgrC 454 5K

5 A SRR AL RE, WAL T AgrA Il
SHR3T P2.P3 455 LR3I RNA T A RNA T
B sge, NTTRE T I RE A A 23k, RNA 1T 2w 6%
AgrA AgrB AgrC 1 AgrD; RNA Il 4wt 224~ ZE K,
PR SR - SR T 72K, TS Agr REE™,
5 HABRHA N AF 5537 (AHL F1 AT-2)9FEHIBL
THIARL, BAERR LR ATP 38 5 VA5 AH DG Jk PR 0 2 53¢
FeFRik, PR AR A ORI, (A M 2
HREE AR S IIRE

5 Agr RGAHMIAIREA R RSB A5 A
REEERTE Y ComABCDE Al BIpABCSRH R4
PR BT Agr-like REE ZEIHERTE Y
Fsr (faecalis system regulator)Ji 19 &%t . ComABC-
DE R4t HBSZ R competence-stimulating pep—
tide, CSP; 17 aa)J#%®. BlpABCSRH #4285 Com-
ABCDE A=A, B8 1 25 Fh 4l 18 2% S H A e ik
AR, SRR RG-S A= MR B e FE AT
K, IR AL A P PSRBT
Agr RGN agrB M agrD RIS EATI Y
RER BT A 58 O W BRI A R R, Agr-
like RENLT agrC-agrd W ZG, 2EHER
Y Fsr 1 R G002 B TR GBAP (gelati-
nase biosynthesis—activating pheromone; % 11 72
BETRFRBL ) N TR ER) 4 107, & n] DU ERE R AN
EWIERIE . 5380, WFFE N BRI R BEEK T
MR A FZE A ERTE TP IE & T —Fh LuxS #f



5 3 ] TR REENAE 50T ATP TIRESAE IR S 0 Fig 249

RNA I

© o OOAIP
OO0 O¢

AgrC

P2 P3

— qgA = agrC

3 &EBFEREMNEERE RS (&% A SRS, 77)

- agB = agD <O RNAIl =

Fig.3 Quorum sensing system of S. aureus (modified according to References [53, 77])
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