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Quorum-Sensing: A Mechanism of Bacterial Cell-to-Cell Communication *
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Abstract: It is well known that, in nature, most bacteria prefer to form complex surface-attached communicates
called biofilm, which make the bacleria have more chances to survive in changed environment and increases their
production of virulence fuclors. Recently, researchers showed that quorum-sensing plays a very important role in
biofilm formation and other bacteria physiological processes. Bacleria can secret and detect specific signaling mol-
ecule, when the density of the signals reached the threshold, it will activate multiple target genes, including the
virulence gene of pathogens, to adapt to the changed environment. These findings provide us new methods for in-
hibiting production of vinulence in pathogens, for biofilm is the base of the production of virulence and other den-
sity-dependent physiological processe.
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TREAMER . YESHTHRERMN, EAEUSHRPHEZEZENES.
HmAeEETEMERMERE. HEEST THKREXMEHEERENERTHEX,
HESAFIREEDBREN, EMNRcB2 ABHRHNNRSRTEOSS, Bl
EXRVTEA- G52 FREY, WRSYRBE SIS AKKENEER DNA 7)1,
HlESoFEARRAEARRENGRRE, WMEE"EE20NESHT. KEHEE
HELESHFHERETHEE, WETEMNRMTY, ErnEaMERARAHER
DHREFIAE ZSAE . i o K 30 40 M0 28 1 ) A0 P15 2 50 A B R AR O A R R AL ( quio-
rum-sensing, fAIFR QS) .

MA R AR, FR22KBNEENMA R HMRT MRS B L2
MAT R b . ERFEMAERGT, B WERRNN, AEOEHESKIEER
ETHE, G THEEARMHRSEENTERF. B, FHERNIXTHEFREEH
sy E B 2D T R RO I m .,

1 AEBBANRIRE

L1 FEZEHMARERN QS HEMH MEHRIINERE N FIRSFTFHER
Ry, = IRBItEAE QS WEHLH T HME S0 MERWEYR, F2
RE RS BRAE R EATEY (AHLs) - F 5 T BRI, FEE AL
PEEENLH . EFVUENCHE V. fischer M Z M HLH LoxI-LuxR Sy AR, KP4
E MG 25 & I A BT & 140 515 LoxD #1 LuxR [A] .

A V. fischeri "%, MR RIS AR ANEAERD V. fischeri A&t BT
WA, HE—B V. foche BE EHFHEFH —EHEENRSZLBHERL. &
EHRUER, V. fischeri M1 & NBEEEH QS W&, V. fischerd P& XAEREH P
i B ATIRE — (G500 AU Lux] FIF R E LuxR. R Luxl e A Sh4EHF
KT & B BT L R /N T {55 40 F OHHL (N- (3-oxchexanoyl) -L-homoserine
lactone , N3-A-CREE-HZZMANR) . SR HREELMEN, =FLE8ES
SFARUM LR 55, BEMAGES AZAKE luxR 79 Lux] Fl Lux A FRXEH R,
Hity, OGHREtEERWEARERE (A1 A), SHRETHREELBEL, F570
TR P (M R, OHHL gE 2k A ZU40A 4 1 LuxR 2557 i LuxR-OHHL #8454k,
WSS TR b JRE T L, 6 b BT Luxd BBIKERE, ATZOLTIREHER
FWRFR &k, AR, RR, Luxd /442 - 2E# OHHL {45, B 1
ERRAHLE, BRI R ARG FIRIE, V. fuchert 5L & HHA B B9 58
(E1B).

B—FMFIE WA 2 KM 2 Pseudomonas aeroginosa ', EHELEFI A
BERAMBERR, 2502 las #irhl, JFHBEFTENXGIRGT, las FERIH—EB2E L
FEiil thl, WRMRES EEAE H0EE FIR Y ER 2 FE lasR F kIR, 552 FERERTHEZ
las] Fl rhll, X 4 P. aureofaciens [{ QS 2 i PhzIR 3 Z M n9, Erwinia carotovora 3 #
PLER G A 08 & CarlR, T Vibrio harveryy BYIF 553 & EEE LuxM %,

L2 FEZRAMARAR QS AEMH 2 =[NAME S HESHTF—HEFKAEE
K¢, HBES RS, T, i BT B AR g N %5, W s s
Yi— (O, TTHILA Bacillus subtilis B 2155 R RIS TR AR .
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BlL QS X V. fischeri %P RE R
A RAMDRER, B sk et

Bacillus subtilis T EARZEMNESEBTHREEMHAMES LTS,
HpBZ BB TRAES 2+, 4512 ComX 1 CSF ( competence and sporula-
tion factor) ; ComX HFMEMRE FTAHR AN £4 (BEEA/MWNER) CowP F Co-
mA, 2 ComX ¥ SERBNHER, ComX {554 FIA KA T ComP/ComA RH
HEMWE (HK) ComP BRIk, BERAL T/ ComP B 5MIM W EH (RR) ComA
%e, i ComA BEM1L, B ComA ~P, ComA ~ P Wl LABIS MG AKEE comS BN
FEEERERIEL, TR T 0S MRZAMERE (NE2).

CSF (i1 pheC A%/ 4) ¥4 ComA {EME MBS sk Y CSF BIKEE AT —
A fE, CSF Rl SFAEERE (oligopeptide permease, Opp) $HEMMAINT. 7
{LHe BB, CSF 3#5 FR{E RapC w83 ES { aspartyl-phosphate phosphatase, <3| ComA
RIBHREAL) BIEHERBIE ComA, 5 T ComA ~P By, f comS BH Xk, BREH
it CSF 2@ 10 55 — F B B B3 RapB &9 75 MK B ComA M) LS EMEAT,
CSF A HME THAE ComP 454, Ml 1 ComP M97EHE, MIMI{H comS X Z T
i, HERLHAER Y EEEGRRE (nE2),

LB FERGRKES4F EER CSF R ARNQT (f phrA 435754 ), WfpMES
JrFilil Opp BEAZRMUN, WHIBER (LAY RapB 1 RapA (X PBIFPBIRERS (S SpoOF-P &4
EBERALER) forEtE. FTLUE SpoOF B8 (KinA, B, C) BERefk, JEAE4mif iy A
FIBLR. [, BERRIL I 1) SpoOF Tl SpoOB fff SpoOA BEERAL, Rahfi TR ARAITE
(A 3) , Bl Bacillus subtilis #9 QS P Rt — Z 7 MR BRI Bk ST IAY
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ComX Pheromone
{ADPITRO(W)GD) ‘w

Com(

PhrC ComX

stfAcomS — 4 Genotic competence

B2 QS X Bacillus subtilis 2 5 00HE

CSF

(ERGMT) . . g ARNQT \
:té; S —
S BRAES t s
T PhrA
PhiC
KinA,B.C
CSF i RapB ~/ }
SpoOF-P
ARNQT ——-{ RapA )\ l
SpoOB-P
rig - - SpoOA-P

P 3 QS Xt Bacillus subtilis 1 F-H A9 V4
2 HmAEERENMAEE

Br T & QS MR HLRI I THIR SN, MIRERRI QS ZEMHEENE W, FEEF
LI LR (1) wfUskigla; (2) 550 FRmE: (3) BUEYRBRRER.

& fURKIHER ( halogenated furanones) J& B HT QS LRI A EEMBIF, KPR
WGPELLBE Delisea pulchra FRBM"" . EHRE[FESHTFRELMOEH, Hkes
fESn FRPEARAS LasR EMESH, AR TESS T LaR E5S, QS H
EFAZAE. wH, SRAERSERECSEGE, afRAMTHEAERS T
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BOKFRE KRS, BEAYHEBKHTARLSESATES, S ABARYE
. ZertRi B, s kg ol 5 R EA AL E IR 100 5, RXEAOR
WeHE R WTRRAR, A A B BIEWR AL AR Vibrio harveyi HITEYEREAR 3,300 4% ", M
T ) 00 & LM RE RN E R A T s AT Escherichia coli fyiEHE " . Il
P. aeruginosa-"- ¥ Serratia liquefaciens "= ERTER; DIV E. carotovora F{E & & BUA
BoRM T RRE T, BT kB QS 3 HIHE R E T QS X 41 i & M A S FH
R, SOBMNER, HHRESS, MEHT T EMRANRT .

S0 THEE (TER AIA) BBERESST AHLs, [i{5S0 TR
(A, MTHH QS JEHLH . 10 Bacillus sp. 240Bl, E&H «id N, XFr#ENGE
R omin 2 BE 7 22 BORE N AR PR MBS AdiA, K AL By e, BB L ERmA
A5’ . Lazaro Molina % A5 M Bacillus sp. T K1 aifd 5 AFME SR L SRR,
% PR aiid G5 0 P IE R B RE S I IR BT _ L M BUR A E. carotovora B QS TRE R
5, {§ E. carotovora X 1B F 5 45 B AR IR0 S 1 1 R . 22 B0 M Bacillus
sp. A24 R A0 aild B FRE S| P. aeruginosa PAOL B9 BRAT, 78378 1) 40 M vk A2
T, aiid #4581 QS REMfE P, aeruginosa PAOL BIBEMEH T FISM S R BHY &L
ZEME, H AR 0B R ERE A KPR, Teplitski ! Wolfgang D & & H M2 %
RN T . KERUKBT USRS RESY, ENEAMH 08, EAgEL
ST QS. BE, WMHNEXEAEYRNEHESIAEE. A, AAEN
+HEFE R -GS FREE—E8E, ©R4 Variowerax paradoxus BT ll. &%
FHESRERMRAS MG JE D LS 2 E M N ISR, 3 AHLs B . Xu % AT MRS
AYBI —RpEEIENE |, KR ERE RS A T N-BEm A MG AR EL, EREE
B L-m 22 &R, ) AR AR MR B .

MAEYMRNES S THRRBEA T EREFREMAE DR S EILTFRME NG N
BN FENBRERNER, aRXEESs USRS ERMEATLAM YRR,
fHEILAFHE T S S22 M .

3 QSHBIREXFREA

LR AR FIRSE , B BERAUY QS 2 SR EAW-FIhRER L. B P
aeruginos ZRIFE NSRRI P24 AR MWLM, T BN GRS AHN
REMAR: FHENTHES; REENBURTE: EYEmEEYRKTE; @HN
WM (swarming) , BEEITERESIBEEIE RS 70O o QS AR IR A A TN
F A FE P AT B B A2 G A el

BFCIESE, WEEME TSR EA— BT E A T IRA, FHREZH
IR E BRI RN R E TR RE—EMN. . B Escherichia coli K
PRI iy Staphviococcus auren TIHTR)FH NI, i P. aeruginesa 5| M JH BN
Ml RF B4 % . MR BB A B, e 3 e R4 A BUR AR
HAA R iER S AR . HERYR, FRFUEBHTHELIC R
A, ME QS RALHBTITEM, OS HillEW FEEMBURMEMEEME £ W EMTH.
David' " %t P. aeruginosa L ¥IREANIE RSEATRTSS R B, QS A (QS M¥EERIZS
TR FEREEDE L R, A IEE AN LIS, AN ERNKERT
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