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Fig.1 The LuxI/R quorum sensing system
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Fig.2 The Las—-RHL-PQS quorum sensing system
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of Enterococcus faecalis™
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Fig.6 The quorum sensing system of Vibrio harveyi™
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Fig.8 The mechanisms of quorum sensing inhibitors®




396 hoE

M

2022 455 2 #)

21 FEET QSESHFAM

QSTE S THMARTEZMEGH S5, W
AI-2 & B A LuxS F1 pfs P F i 09 78 1, AHLSs
1) G B 15k L 2R B 11 (Acyl carrier protein,
ACP) M He— ok 56 24 25 1134 JRL g L AHL & B i
BRI PRt FEAR 5 0 1 A it fE v, R
Rof AR 56 3 1 ol il 10 0 2 | 5 P BT A5 55 407, T
K QS #4¢, Cui FFHF5E & BH 52 LA A ZHG2—
1 T Y00 REL 442 400 %o i) 2 A1 T A 0 RS P S 1 i
BrAEH ,RT-qPCR 43t & W], ML T RE 55
TH RN lasl/R R rhll/R 35, 0] & A B L
TG ST R R RIS R, L
SEISPRGY L—F i B 4T 04 s R JE TR QS B R
2 L-Fr A2 )5 wiRE s BEERE T Y
Y 1% AHLs 7= & T [, AF5EIESE L-F 7 Bl 5
LuxI £ (A1 LuxR &5 A B A RBR A0 45 S 08 ), 45
G JE A G TR 4 AHLs & AL, K
QS &4,
22 BMEQSESHTF

QS VK it — R BEE B AR A5 5 40 7, B IR A5
SO FEMAMR R MR, HET, AIPs il AI-2 [ fi#
Filf (l Fh AR > T AHLs [ fife Bl AR 2R A0 R =
TP 3 2 AHL N ER K i N TR BN, 72 N-
Tk B e 22 2R 5 AHL 9% B il /K A AHIL 1) T8 Jiig
I o3 it T T 1R 0 1 22 2R W TR 5 AHL %80k
I D il S AL B TR I B, Ak R R AR AR R
BE) w—1 . w=2 .w=3 DLRRR I, B JFJEH C3 L)
R HEIE I Ay i BT, Pan S5O IR 7 20 B O % HH
B AHLs B fi6E 77 0 5 28 B BRI 7 MQS0035 , 38
1k 4 3[R 4] 2 kB PedQ Y E e R IR
APTMOI , ¥3 &% 3L 0 K G BL21 Rk 1E
¥, %W fE R % C10-HSL.C12-HSL # 0OC12-
HSL. Anandan %57E 55 2 4 2F T 76 KMCLO7
R —Fh & T 4 )8 G- P Ik 8 % 1 QS VR K
AdiA PN TE B B 1% 5 C4-HSL C6-HSL,
3-oxo-C12-HSL HA MR M5EMF1, 5 AHLs 5
ST A IR TR, 0 0 A S
PAO1 AW RTE A B2 1 406 . BRI, BE RS
oy F I EE A WG EARE T — AN = T
b, 7 — 25 43 B S R M SR I i, =R0E 2t 43

TR R AR RE

23 QS EESHTFEUMRESLEEAZHER

&4 AHLs ok 3 00 4% 1 P 158 J5 2 519 AHLs
AW AIPs 2518 AT-2 1 DPD 2504, W 5
RRAG T TP s G2 RE A, M JE 4%
EHLEEK QS BGS Liu 2574 mH 8 L5
2 F RN BRI, HXH S A M PAOT 4=
YIRETE B AR IZ 3 B R 40 W AE QS RULAFAIE
AARREHMHEN, 22XV SHES ST
30C12-HSL 524 45 & LasR, Ml T lasR .rhl,
PQS RGEAH I R 35 , NI K QS R4, Li
SEEUSRIE 5 A0 A L DR TR R P TR X L N AP B QS
WRAER, KMH 5555+ C4-HSL B A A A
MEHSEENM A-LuxR, 5 LuxR FE N E & W e
SE, AE G 500 F e el ) . Park M1t
B3 (ZIRH ) BRIk -1 (3H)- [3-
(dibromomethylene )isobenzofuran—1 (3H)-one ] it
A R FE IR AR 5 50 AL=2 T 1 AR P
R EA B R E R XA G S AL-2 B
BRI HREE R, 5 AI-2 Se k45 & 2 IR &
FI PRI K QS R4E.

3 BMEBRNMWNASRE

1) I FH A RN B IR T I AR A5 K
BRI T K s R AR R T R R
JEMA R MR RLZH QS REWNS Y HiHES
£ il B ISR S5 A O I ek A 0 1 AR F R 4 fi T T
0 7K i Tl 2 A 25 I | SR I A B A O A T B
PRI, £ T QSIs G QS V= I, DA ] JE VS 71 A )
FRTES . YA 5 JOAH X it 1 0% M 45 2 T BEL A £
oot B AR K O R e B R BT AR B K AR
HET T

2) M BRI B BORE H i K
i PUA T B 45 BOK & BUR B Y R T 250
06 A ofe B TR B 1R T 5 B 1 R B AN R
1, BEE X QS R GEHLEHT ST IR A R4 i, Al ]
FHRER =W 5N T4 i H AT 58K QS VK g 111
BT QSIs , A7 280 I B0 TR 43 1 1) BOR 8 = VBEIR
0 B A W BE A TR LA B A 2 TR A B R
PERGE OB, QSIs W L Gk E X
SO BRI N 0 S R AR A R T, AT B Lk T 24
P B RE Y H B,



B286 H2M

2 B B R B SRR UK RO AT R i R 397

3) FIHBEARBRN A A AR DAEYS
B 7 ACHEAT B SRR AR P 5 TR ARk K
s/ H YRS AR R RS
B R N AR E B T S A, n] il R
TR R A R B R AL A, R, an SR A
Yy S0 0 AR A o s, B AR & R AR
FREhE R FRIR, B X B AR Y AR K R SR AR
KIS WR Tk E R AR B A5 RERN
A3 R T PR S PR R R R A TR AR 5]
A QS RS, 38 1k ] ] P05 v P (AR i o R AT S e
B SRR, 4 T L v Ak b R T ) 6 PR 3K g
X B AR AR K B o A v T AR Y AR AR AT R A
Rt B shAs v FGE e S, Rt 78
AV IR K QS RG S KR LA
A S TERE T — A28 i S RIS 1l

QS A WA 5 1 B 2400 5 7 1], K R 72 s
FHHLE S PR, BB B T 2 AT QS R
B, i A A5 20 e iR A B gE . 546, BARE
HIAE 5T A 45 21 9 QSIs FP 28R 22, 4R 1 HL A% e 1 LA
T QS VR BRI AR BLAR  JE HOR AT A B QSI
B w3 e DU AE B s, PR SR SR A 5
#mF KRB BRI R A0
UAEACE = W s g QSIs, DL N7 5 R A
QSIs i v & &, 45 2 QS Ve K PEsk TG
15 YT QSIs G TERKBEE A o T/EW
SERNA U W2 SR B, AT 25 QS &
BEAT A U R

& £ x #

[1] MILLER M B, BASSLER B L. Quorum sensing in
bacteria[J].
55(1): 165-199.

[2] WATERS C M, BASSLER B L. Quorum sensing:

Cell —to —cell communication in bacteria|]].

Annual Review of Microbiology, 2001,

Annual
Review of Cell and Developmental Biology, 2005,
21(1): 319-346.

[3] PAPENFORT K, BASSLER B L. Quorum sensing
signal-response systems in gram-negative bacterialJ].
Nature Reviews Microbiology, 2016, 14(9): 576-588.

[4] LOU Z, WANG H, TANG Y, et al. The effect of

burdock leaf fraction on adhesion, biofilm formation,

(5]

[7]

(8]

9

[10]

[11]

[12]

[13]

quorum sensing and virulence factors of Pseu-
domonas aeruginosalJ|. Journal of Applied Microbiol-
ogy, 2017, 122(3): 615-624.

PALUCH E, REWAKSOROCZYNSKA J, JEDRUSIK
I, et al. Prevention of biofilm formation by quorum
quenching[J]. Applied Microbiology and Biotechnolo-
gy, 2020, 104(5): 1871-1881.

LML, W, BT, AE 20N BE RO T TR R
GV R Ko v ). 2w Hi R, 2018, 25(5):
70-74.

WANG 7Z H, FENG X, LI S R, et al. Research
and application of quorum quenching in bacterialJ].
Pharmaceutical Biotechnology, 2018, 25(5): 70-74.
T, Ahslg, EHE AL KR MR R AR
IO 7 Gt B oA S T 400 ) 50 A 7 R (] A= W im i
&, 2019, 17(3): 227-235.
DING T, LI T T, WANG D F,

progress in quorum sensing of spoilage organisms of

et al. Research

aquatic products [J]. Chinese Journal of Bioprocess
Engineering, 2019, 17(3). 227-235.

TURAN N B, CHORMEY D S, BUYUKPINAR C,
et al. Quorum sensing: Little talks for an effective
bacterial coordination[J]. Trends in Analytical Chem-
istry, 2017, 91(6): 1-11.

il A 2 U K 0 2 R WL o R G A B AR BT Y B
[J]. a2, 2018, 18(5): 1-12.

LI J R. Research progress on spoilage mechanism
and preservation technology of marine fish[J]. Journal
of Chinese Institute of Food Science and Technolo-
gy, 2018, 18(5): 1-12.

SROKAG, SEMELL. AN BT (AN 0 o 0 BIF 5 R[]
AR5 E, 2018, 20(4): 408-424.

GUO B Y, DONG Y H. Research progress on in-
hibitors toward quorum sensing system [J]. Chinese
Journal of Pesticide Science, 2018, 20(4):. 408-
424.

ALL Y M, TAZIR K. Stochastic simulation of quo-
rum sensing in Vibrio fischeri based on P system|]].
Evolving Systems, 2019, 10(2): 167-177.

KALIA V C. Quorum
overview|]]. Biotechnology Advances, 2013, 31(2):
224-245.

KERSTIN R, ANKE S, VOLKHARD H. Interfering
with bacterial quorum sensing [J].

Medicinal Chemistry, 2016, 8(2): 1-15.

sensing inhibitors: An

Perspectives in



398 hoE N % R 2022 455 2 ]
[14] KIMURA Y, TASHIRO Y, SAITO K, et al. Direct-  [23] BALDELLI V, D’ANGELO F, PAVONCELLO V, et

[15]

[16]

[17]

[18]

[19]

[20]

[21]

ed evolution of Vibrio fischeri LuxR signal sensitivi-
ty[J].
2016, 122(5): 533-538.

LEE J, ZHANG L. The hierarchy quorum sensing
network in Pseudomonas aeruginosalJ]. Protein &
Cell, 2015, 6(1): 26-41.

CHATTERJEE M, D'MORRIS S, PAUL V,

Mechanistic understanding of phenyllactic acid medi-

Journal of Bioscience and Bioengineering,

et al.

ated inhibition of quorum sensing and biofilm devel
opment in Pseudomonas aeruginosall]. Applied Mi-
crobiology and Biotechnology, 2017, 101(22): 8223-
8236.

JERR, £, @R, % BUEM BRI RGN
P AL L2 B BE S E [T, A Wm Tl #2019,
17(3): 236-243.

ZHOU P, WANG Z, BAO M ], et al. Progress in
the regulation mechanism and application of micro-
bial quorum sensing system[J]. Chinese Journal of
Bioprocess Engineering, 2019, 17(3): 236-243.
WEI Q, BHASME P, WANG Z G, et al. Chinese
medicinal herb extract inhibits PQS-mediated quo-
rum sensing system in Pseudomonas aeruginosall].
Journal of Ethnopharmacology, 2020, 248 (19):
112272-112281.

LI W R, ZENG T H, XIE X B, et al. Inhibition
of the pgsABCDE and pgsH in the pgs quorum
sensing system and related virulence factors of the
Pseudomonas aeruginosa PAO1 strain by farnesol[]].
&  Biodegradation,

International  Biodeterioration

2020, 151(7): 104956-104967.

ZHANG C, PARRELLO D, BROWN P J, et al. A
novel whole —cell biosensor of Pseudomonas aerugi-
nosa to monitor the expression of quorum sensing
genes [J]. Applied Microbiology and Biotechnology,
2018, 102(14): 6023-6038.

GARCIAREYES S, SOBERONCHAVEZ G, CO-
COTLYANEZ M, et al. The third quorum —sensing
system of Pseudomonas aeruginosa: Pseudomonas
quinolone signal and the enigmatic PqsE protein[]].
Journal of Medical Microbiology, 2020, 69(1): 25-
34.

FONG J, MORTENSEN K T, NORSKOV A, et al.
Itaconimides as novel quorum sensing inhibitors of

Pseudomonas aeruginosalJ]. Frontiers in Cellular and
Infection Microbiology, 2019, 8(1): 443-453.

[24]

[28]

[29]

(30]

(32]

[33]

al. Identification of FDA -approved antivirulence
drugs targeting the Pseudomonas aeruginosa quorum
sensing effector protein PgsE[J]. Virulence, 2020,
11(1): 652-668.

BARIS G, DIDEM B, NUZHET C S. Pseudomonas
aeruginosa quorum sensing and biofilm inhibition[J].
Quorum Sensing, 2019, 10(4). 227-256.

YAN S M, WU G. Can biofilm be reversed through
quorum sensing in Pseudomonas aeruginosalJ]. Fron-
tiers in Microbiology, 2019, 8(7): 1582-1590.
PANG X Y, LIU C P, LYU P C, et al. Identifica-
tion of quorum sensing signal molecule of Lacto-
bacillus delbrueckii subsp. bulgaricus|J]. Journal of
Agricultural and Food Chemistry, 2016, 64 (49):
9421-9427.

JOHANSEN P, JESPERSEN L. Impact of quorum
sensing on the quality of fermented foods[J]. Current
Opinion in Food Science, 2017, 13(2): 16-25.
GLESS B H, BOJER M S, PENG P, et al. Identi-
fication of autoinducing thiodepsipeptides  from
Staphylococct enabled by native chemical ligation[J].
Nature Chemistry, 2019, 11(5): 463-469.

PENG P, BALDRY M, GLESS B H, et al. Effect
of co—inhabiting coagulase negative staphylococci on
S. aureusagr quorum sensing, host factor binding,

and biofilm formation|[J]. Frontiers in Microbiology,

2019, 10(9): 2212-2225.

SALAM A M, QUAVE C L. Targeting virulence in
Staphylococcus aureus by chemical inhibition of the
accessory gene regulator system in wvivo[J]. Msphere,
2018, 3(1): 1-17.

VASQUEZ J K, BLACKWELL H E. Simplified au-
toinducing peptide mimetics with single —nanomolar
activity against the Staphylococcus aureus AgrC quo-
rum sensing receptor [J|. ACS Infectious Diseases,
2019, 5(4): 484-492.

ALI L, GORAYA M U, ARAFAT Y, et al. Molec-
ular mechanism of quorum-sensing in Enterococcus
Jaecalis: lts role in virulence and therapeutic ap-
proaches[J]. International Journal of Molecular Sci-
ences, 2017, 18(5): 960-978.

MCBRAYER D N, CAMERON C D, GANTMAN B
K, et al. Rational design of potent activators and

inhibitors of the FEnterococcus faecalis Fsr quorum

sensing circuit[J]. ACS Chemical Biology, 2018, 13



B286 H2M

4 R BER R R AR

B RAUH A5 3 e

399

(9): 2673-2681.

[34] MCBRAYER D N, GANTMAN B K, TAL-GAN Y.

[35]

[36]

[37]

[38]

[39]

[40]

[41]

N—-Methylation of amino acids in gelatinase biosyn-
thesis —activating pheromone identifies key site for
stability enhancement with retention of the FEntero-
coccus faecalis Fsr quorum sensing circuit response
[J]. ACS Infectious Diseases, 2019, 5(6): 1035-1041.
MCBRAYER D N, GANTMAN B K, CAMERON C
D, et al. An entirely solid phase peptide synthesis—
based strategy for synthesis of gelatinase biosynthe-
sis—activating pheromone (GBAP) analogue libraries:
Investigating the structure —activity relationships of

the FEnterococcus faecalis quorum sensing signal [J].

Organic Letters, 2017, 19(12): 3295-3298.
LITTLEWOOD S, TATTERSALL H, HUGHES C S,
et al. The gelatinase biosynthesis -—activating

pheromone binds and stabilises the FsrB membrane

protein in Enterococcus faecalis quorum sensing|[J].
Febs Letters, 2019, 594(3): 553-563.

XUWGHE, Bk, HMGER, AF. T RN Ay
TR B A W RO 5 P AT S o D). £ A R
2019, 40(21): 303-310.

LIU J G, LUO X, DONG P C, et al. Biofulm for-
mation and control of Listeria monocytogenes based
A review [J].
303-310.

on quorum Food Science,

2019, 40(21):

sensing:

e, R, SRR, . RFHENE ST AL-
2 75 7 FLR TR O 2 RORR MR AY()) B S KB
Ak, 2018, 44(1). 66-71.

CAl Z H, CHENG N, JIA Z H, et al. Screening

and characterization research of quorum sensing sig-
naling molecule AI-2 high—yield Lactobacillus strains
[J]. Food and Fermentation Industries, 2018, 44
(1): 66-71.

ZAITSEVA Y V, LIPASOVA V A, PLYUTA V A,
et al. Effect of inactivation of luxS gene on the
properties of Serratia proteamaculans 94  strain []].

2019, 64(3): 265-272.
SONG X D, LIU C J, HUANG S H,

Folia Microbiologica,
et al
Cloning, expression and characterization of two S-—
ribosylhomocysteine lyases from Lactobacillus plan-
tarum YM—-4-3: Implication of conserved and diver-
gent roles in quorum sensing[J]. Protein Expression
and Purification, 2018, 145(5). 32-38.

GU Y, LI B, TIAN J J, et al. The response of

LuxS/AI-2 quorum sensing in Lactobacillus fermen-

[42]

[43]

[44]

[45]

[46]

[47]

48]

[49]

[50]

[51]

tum 2-1 to changes in environmental growth condi
tions[J]. Annals of Microbiology, 2018, 68(5). 287-
294.

e, g, &
VA S AN R g
(3): 310-315.
LI PF, WU R Y, LI P L Advances in bacterial

DA

222 TR R R SN R G R 4
JEJ]. Ain T #, 2019, 17

quorum sensing and its regulation of siress responses
[J]. Chinese Journal

2019, 17(3): 310-315.
GU Y, WU J, TIAN ],

synthetic autoinducer =2 on physiological behaviors

of Bioprocess Engineering,

et al. Effects of exogenous

and proteome of lactic acid bacterialJ]. ACS Omega,
2020, 5(3): 1326-1335.

CAGNO R D, ANGELIS M D, CALASSO M, et
al. Proteomics of the bacterial cross—talk by quorum
sensing|J]. Journal of Proteomics, 2011, 74(1): 19-
34.

JUNG K, BRAMEYER S, FABIANI F,

notypic heterogeneity generated by histidine kinase—

et al. Phe-

based signaling networks[J]. Journal of Molecular Bi-
ology, 2019, 431(23): 4547-4558.

MONTANCHEZ 1, KABERDIN V R. Vibrio harvey-
i: A brief survey of general characteristics and re-
cent epidemiological traits associated with climate
change [J].
154(2): 104850-104864.

AQAWI M, GALLILY R, SIONOV R V,

Marine Environmental Research, 2020,

et al.
Cannabigerol prevents quorum sensing and biofilm
formation of Vibrio harveyi|]]. Frontiers in Microbiol-
ogy, 2020, 11(5): 858-870.

NICOLA L, YEN S J, KIRSTEN J. Activity, abun-
dance, and localization of quorum sensing receptors
in Vibrio harveyi|]]. Front Microbiol, 2017, 8(4):
858-870.

MUKHERJEE S, BASSLER B L. Bacterial quorum
sensing in complex and dynamically changing envi-
ronments|J]. Nature Reviews Microbiology, 2019, 17
(6): 371-382.

BALL A S, CHAPARIAN R R, VAN KESSEL ]
C, et al. Quorum sensing gene regulation by LuxR/
HapR master regulators in vibrios[J]. Journal of Bac-
teriology, 2017, 199(19). 5-17.

ASENE, AR, TRV LR R AR N 5
I A ) IR A WF 5 ()], R e A, 2018,
58(11): 1970-1978.



400 OE A IR 2022 4E 55 2 1)
DENG Z X, YIN J H, WANG H F. Progress in cean University of China, 2019, 18(6): 1427-1442.
research on quorum sensing and intestinal biofilm [61] SONG H Y, ZHANG J B, QU J L, et al. Lacto-
formation of Lactobacillus [J]. Acta Microbiologica bacillus rhamnosus GG microcapsules inhibit FEs-
Sinica, 2018, 58(11): 1970-1978. cherichia coli  biofilm formation in coculture [J].

[52] KENDALL M M. Interkingdom chemical signaling in Biotechnology Letters, 2019, 41(8/9): 1007-1014.
enterohemorrhagic Escherichia coli O157.H7[J]. Ad- [62] RZEF], WL F, LE, 5. 3T 9058 B AR
vances in Experimental Medicine and Biology, B A B R A R BOPLRILD). P R AR AR, 2017, 17
2016, 874(2): 201-213. (3): 225-234.

[53] ZEmi, HEWIEE, sKREKE. AT o Rk 40 v R A IR0 3R ZHU ] L, FENG L F, WANG Y B, et al
SMr s Bt R A in T 2, 2020, 18(2): Spoilage mechanism of fresh food based on bacterial
193-199. quorum sensing[J]. Journal of Chinese Institute of
LI D, DONG M S, ZHANG Q Q. Research Food Science and Technology, 2017, 17(3): 225-234.
progress in quorum sensing system in Enterobacteri- [63] SAURAV K, COSTANTINO V, VENTURI V, et al.
aceae|J|. Chinese Journal of Bioprocess Engineering, Quorum sensing inhibitors from the sea discovered
2020, 18(2): 193-199. using bacterial N —acyl —homoserine lactone —based

[54] MOOKHERJEE A, SINGH S, MAITI M K. Quorum biosensors[J]. Marine Drugs, 2017, 15(3).: 53-71.
sensing inhibitors: Can endophytes be prospective [64] BB, REW, WEW, 55 BHREN RS LHE
sources|]]. Archives of Microbiology, 2018, 200(2): OV R0 6 20 A e R R 4 1 F A o TR D). B R
355-369. 2%, 2020, 41(13). 227-234.

[55] YEO K J, PARK J W, KIM E H, et al. Charac- XIAO M Y, WU R Y, TAN C M, et al. Recent
terization of the sensor domain of QseE histidine ki- advances in understanding the role of quorum sens-
nase from FEscherichia coli|J]. Protn Expression & ing system and quorum sensing inhibitors in regulat-
Purification, 2016, 126(10). 122-126. ing bacterial biofilm formation [J]. Food Science,

[56] CHATTERJEE R, SHREENIVAS M M, SUNIL R, 2020, 41(13): 227-234.
et al. Enteropathogens: Tuning their gene expression [65] HUANG J H, SHI Y H, ZENG G M, et al. Acyl-
for hassle—free survival[]|. Frontiers in Microbiology, homoserine lactone—based quorum sensing and quo-
2019, 9(1): 3303-3319. rum quenching hold promise to determine the per-

[57] KAREB O, AIDER M. Quorum sensing circuits in formance of biological wastewater treatments: An
the communicating mechanisms of bacteria and its overview|J]. Chemosphere, 2016, 15(8): 137-151.
implication in the biosynthesis of bacteriocins by [66] FFHIFT, BRAR, T oE. RN 0 0 o i R
lactic acid bacteria; A review[]]. Probiotics and An- ). A=fnmytbz, 2016, 36(3): 311-314.
timicrobial Proteins, 2020, 12(1). 5-17. QI L L, CHEN B, WANG J B. Research progress

[58] BRINDHADEVI K, LEWISOSCAR F, MYLONAKIS on inhibitors toward quorum sensing system [J].
E, et al. Biofilm and quorum sensing mediated Chemistry of Life, 2016, 36(3): 311-314.
pathogenicity in Pseudomonas aeruginosall]]. Process [67] CUI T Q, BAI F L, SUN M T, et al. Lactobacil-
Biochemistry, 2020, 96(9): 49-57. lus crustorum ZHG 2-1 as novel quorum-quenching

[59] Za¢, Wb, skBi, 2. BRI R A A bacteria reducing virulence factors and biofilms forma-
it R R A R O 98 R R (D). AR Tt R, 2019, tion of Pseudomonas aeruginosal]]. Lwt—Food Science
17(3): 264-270. and Technology, 2020, 117(2): 18696-18703.

WU R, GU Y, ZHANG Y, et al. Quorum sensing [68] LI T T, MEI' Y C, HE B B, et al. Reducing quo-
inhibitors and application in food preservation [J]. rum sensing —mediated virulence factor expression
Chinese Journal of Bioprocess Engineering, 2019, and biofilm formation in Hafnia alvei by using the
17(3): 264-270. potential quorum sensing inhibitor L —carvone [J].

[60] ZHANG J J, FENG T, WANG J Y, et al. The Frontiers in Microbiology, 2019, 9(1): 3324-3334.

mechanisms and applications of quorum sensing [69] SIKDAR R, ELIAS M. Quorum quenching enzymes

(QS) and quorum quenching (QQ)[J]. Journal of O-

and their effects on virulence, biofilm, and micro-



B286 H2M

o0 A BER B R A R 38 BOE R AUVE AT R 3

401

[70]

[72]

Abstract

biomes: A review of recent advances[]]. Expert Re-
view of Anti —infective Therapy, 2020, 18 (12):
1221-1233.

PAN Y L, WANG Y B, YAN X Q, et al. Quorum
quenching enzyme APTMO1, an acylhomoserine-lac-
tone acylase from marine bacterium of Pseudoal-
teromonas tetraodonis strain MQSO0S5[J]. Current Mi-
crobiology, 2019, 76(12). 1387-1397.

ANANDAN K, VITTAL R R. Quorum quenching
activity of AiiA lactonase KMMI17 from endophytic
KMCLO7 on AHL -mediated
pathogenic phenotype in Pseudomonas aeruginosall].
Microbial Pathogenesis, 2019, 132(7). 230-242.
LIU H Y, GONG Q H, LUO C Y, et al. Synthesis

Bacillus  thuringiensis

[73]

[74]

and biological evaluation of novel L-homoserine lac-
tone analogs as quorum sensing inhibitors of Pseu-
domonas aeruginosa[J]. Chemical & Pharmaceutical
Bulletin, 2019, 67(10): 1088-1098.

LI TT, SUN X J, CHEN H T, et al. Methyl an-
thranilate: A novel quorum sensing inhibitor and
anti-biofilm agent against Aeromonas sobrialJ]. Food
Microbiology, 2020, 86(4): 11356-11364.

PARK J S, RYU E, LI L, et al. New bicyclic
brominated furanones as potent autoinducer-2 quo-
rum-sensing inhibitors against bacterial biofilm for-
mation[J]. European Journal of Medicinal Chemistry,

2017, 137(9): 76-87.

Research Progress on the Regulation and Quenching Mechanisms

of Bacterial Quorum Sensing System

Han Xiangpeng,

Shangguan Wendan,

Li Yao,

Liu Dan, Zhong Qingping

(Guangdong Provincial Key Laboratory of Food Quality and Safety, College of Food Science,
South China Agricultural University, Guangzhou 510642)

Bacteria utilize quorum sensing system to exchange intraspecific and interspecific information and regulate the

physiological characteristics, including the biofilm formation, movement, secretion of toxins, production of bacteriocins

and antibiotics. Therefore, quorum sensing system runs through the whole process of bacterial growth and reproduction,

and plays an important role in the stability of bacterial population. Recently, more and more quorum sensing systems

have been discovered and studied, and their regulatory mechanisms have been elucidated gradually, providing the foun-

dation for the practical application of quorum sensing systems. In this paper, four kinds of bacterial quorum sensing sys-

tems were reviewed, and those of typical strains were analyzed. In addition, the quorum-—sensing inhibitors and the quo-

rum quenching mechanisms were summarized. The purpose of this paper was to provide a reference for the further study

of the regulation mechanism of quorum sensing system and the development of new antibacterial agents.

Keywords quorum sensing; mechanism; quorum—sensing inhibitors; quenching



