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Abstract; The quorum sensing of bacteria is a hotspot in the field of environmental biotechnology.
Bacteria can regulate and control the function of the whole bacterial population through the secreted signal
molecules. Different kinds of signal molecules have different regulatory systems, and their composition,
function, and adjustment methods are different. This paper reviewed the regulatory pathways and
mechanisms of different types of signal molecules in quorum sensing, and introduced the types of acyl
homoserine lactones in detail and the corresponding regulatory methods in use, as well as current research
means and methods. The regulation of the quorum sensing system was carried out by using the regulatory
signal molecule acyl homoserine lactone to solve the problems in the process of synthesizing
polyhydroxyalkanoates. Finally, the related research on quorum sensing was summarized and prospected.
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PRIEIERL) 100% He 49y Kk ik 1) A2 00 B0k, & S 2tk
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Tab.1 Analysis of advantages and disadvantages of detection research methods
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3.1 BiLAHE
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DNA L5 v B8 % PR A7 200 4 £k O o 1 ik
KF 51, 3 Bl 25 1 gl 57 DA R AL, R T
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Fig.1 Synthetic pathway of PHA
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@AV TR A A b - SHAE, Hi%
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Tab.2 Key enzymes for PHA synthesis

iH REREIMEM K
PhaA LTS A Z IR B Ralstonia eutropha
PhaB LB TAIEE A E 5B, TR LB S BRI A
PhaC PHA 5 , T4 8 PHA KB4 HAT PHA & 1EE ) R B
Phal IR TE TR AR A KA il Pseudomonas aeruginosa
LVl A. hydrophila 4AK4

PhaG 3 — BB — ACP - HiifilF A RS0 Pseudomonas mendocina
Phal' TEZ0 M P € LA PHA 0Ly 125 b 45 AE L 15 PhaC il %% 5%

PHA %521 1 PHA SRS A5 fy B Aeromonas hydrophila 4AK4
PhaZ TR K fi i Pseudomonas stutzeri 1317

R -3 - BRI T & R. eutropha

FabG 3 — AL TG A 15 R i Pseudomonas putida KT2442
FadD N Bkt A — ACP — 55k ILfff Recombinant Escherichia coli

HRAE 1994 47§ E 2 BT & BRAERS FQOI R
RGN R F (PHA) (9 — Fp——R 3L T 1R
Fig (PHB) )5 B AT AESZ 21 AHLs BTl 19 QS R 40
], AR 20O EE S A PHB 538 18 fb A
Ko QS RGEHAY L HE 2 G/ LuxR 3 5 PHB
O R G, R b AN W] A ) — 73, 75 PHB
R R A HE MG, JF H, AHLs 5 PHA
Z AR AFAEFE AR ) A R T, A AT A8 45 g A
9 F )= P #0A R AR 2R 1 (acyl - ACP) L fE4
JR R AT BE A A A LR, B — T BT T
M5 o7 o FER SRR LR POAL f PHA /E
Yy BN SRR 1 A2 ) G B TR AR 3 58 4 ] —
R (3 - BT IR 7 ) B4, LR
BHEAR ) A2 AR D 1) 08 332 BRI R 52 1
P XU B 2 IRIE A AR

PARIE R, A BB T KT2442 f) 0U2H 73 9
TARGEH WL Y ] ——GacA fBRE X AHLs
28 BT, GacA 5 AHLs mJ BB FH 9S24 ]
155 5% IR AR AR N Ak . TR 4L
VR GEE P TR PHA A BT
W, H 2k i A B PAOT A % RpoN E78 77 42 5 I 171
] 85 QS ARG, 7k Z R A5 18 R 1E [0 8 55
QS RGE. [AINS, H 20 B PAOL ) RpoN af
RESE phal’ Z23K 1 TR, rpoN 815K 14 58 AL Bk
Kel 2] phaF P35 0 2& 3R 5 R AL A E) phaG
%1k, PhaG M RERE 13 R AR Y BESE ACP F 4Ly
Mot 3L 4 A A, 10 Phal J& phaC % 5% Y T2 77 A
FU AU RpoN AT RES 5 AL PHA 1y

PP AT UESE W], RpoN SCa] DL IR FA4 xR R
Hu PAOL Hify QS R4, 55 4h—Flil 35 1+
RpoS Frfz il (i3t it 52 32 74 15 PHA 4% K i PhaZ
A KUK, rpoS AR AL MR ] phaZ H)ZRIBH]IR
FEAR, T RpoS 523 QS REEMHE . RpoN/RpoS %
G T AN A L PHA A Brii 15, [ RpoN 25 17 i)
FEANR Y QS 248, Q8 245 RpoS, I H RpoS &
AN 1) PHA [ A IR TR T — DR R s

HR ST I X HE L QS R GE S R A R 2R 1Y
GARTR IR 5 B A BU AR JEAT XS L, R BFSE AHLs 5
PHA G 5C o U lasl/lasR 3 IR i 5 (1 ] 7 A1R
BT RRR AR Y PHA & i H——PhaC B iy 255 &
FOEF AR BRAIG, 7R S AL 22 4P Y AHLs )5, H PHA &
A TN, PhaC i35 RS 1 B2 21 B AR R 1Y
B UK, I BAEB AN QS i) 2 J5 , B AR ik
(O HA S B A A BN PHA At i 5080 5 [
FE SRR RS8R PHA 5 18028 0 L B 2E ik
fIC, %5 m 1 AR AHLs 1) —Fh——Hk 7S iR 22 TR N
MiE(C6 — HSL) Z J5, H PHA & p & M FE15 3] 1
=

TEIR B & M PHA J5 i, HETRA KZ KT
AHLs 5 PHA HHZ5 G WIE5E, FIFHIR & WA G R
PHA T2 H W& T RETE — Il R ge btk
B AL AE 7 PHA SR A RTS8 PRy A 7 0
SR VRT3 PHA T2 32 R SE R 2K 52 0, 5 Al R
FEENE ARG TG R, A T2
ToEREIE T HB, iR T e N Ik Y 2R Fa K 52 4%
ARICPAE P AR, TR BRG] ok i
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A=t o R N R 8 1 i) 3 4 il 0 3 ik
55 QS s EPS 434, il it QQ I REME UL PHA &
IR G5 PRI 5 2 28 G0 % A [ A, 3K 1) R ke
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Jit, i QS RN A 13 A [FIZE RS54 Y PHA,
LAE RS2 PR BT 6T PHA P8R0 9 20K, 3
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AT & €, 4 T QS Al AHLs Z5{5-5 7y T B o
IR Zxim MO BSEHE AR5 ik, s 3k
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I A QQ i e 552 P A P w25 A 7 i A v A 1]
FOUT i B2 TG 3 28 el i T) AL, DRI S B ) 7 FH o
FATIA Fpitt— 2 T TE S

BN XA, T B 2 R AR A S R A

PRI PHA 25 45 S bR A B 5 2 7 ), (LA
AFEAR BT

SE 3k

[1] Wen Q,Chen Z,Wang C,et al. Bulking sludge for PHA
production: Energy saving and comparative storage

capacity with well-settled sludge [ J]. J Environ Sci,

2012,24(10) ;1744 - 1752.

TRt 25 BRI, 2. AN USRI 2 15 i i o

T L P SRR R W PR £ R LT ). B

#2,2011(6) 769 - 775.

Xu Cao, Li Man, Huang Yuanyuan, et al. Regulation of

(2]

bacterial quorum sensing in the synthesis of intracellular
polyhydroxyalkanoates in Pseudomonas aeruginosa [ J].
Journal of Microbiology, 2011 (6): 769 - 775 (in
Chinese) .

Park S Y, Lee S J, Oh T K, et al. AhlD, an N-

acylhomoserine lactonase in Arthrobacter sp., and

[T1]

(3]

predicted  homologues in other bacteria
Microbiology ,2003,149(6) ;1541 - 1550.
Whitehead N A, Barnard A M L, Slater H, et al.
Quorum-sensing in gram-negative bacteria [ J ].
Microbiol Rev,2001,25(4) :365 —404.
Schauder S, Shokat K, Surette M G, et al. The LuxS

family of bacterial autoinducers : Biosynthesis of a novel

Mol Microbiol,

[4]

Fems

(5]

quorum-sensing signal molecule [ J].
2001,41(2) :463 —476.

Gonzalez ] E, Marketon M M. Quorum sensing in
Microbiol Mol Biol Rev,

[6]
nitrogen-fixing rhizobia [ J].
2003,67(4) 574 -592.

[ 7] Chugani S,Greenberg E P. LuxR homolog-independent

by

Pseudomonas aeruginosal J]. Proc Natl Acad Sci USA,

2010,107(23) :10673 - 10678.

Chan K, Puthucheary S D, Chan X, et al.

sensing in Aeromonas species isolated from patients in

Malaysia[ J]. Curr Microbiol ,2011,62(1) :167 —172.

Chen J, Chin S, Tee K K, et al.

lactone-producing Pseudomonas putida Strain T2 —2 from

Sensors, 2013, 13 (10) :

gene regulation acyl-homoserine lactones in

[8]

Quorum

[9] N-acyl homoserine
human tongue surface [ J ].
13192 - 13203.

[10] Duerkop B A, Varga J, Chandler J R, et al. Quorum-

sensing control of antibiotic synthesis in Burkholderia

thailandensis[ J|. J Bacteriol ,2009,191 (12) ;3909 —

3918.

[11]

Yeon K, Lee C, Kim J. Magnetic enzyme carrier for

- 30 -



www. cnww1985. com

X) V¥, S n T BEAR R R A

[12]

[13]

[14]

[15]

[16]

[17]

[18]

effective biofouling control in the membrane bioreactor
based on enzymatic quorum quenching[ J]. Environ Sci
Technol ,2009,43(19) 7403 —7409.

Hu H Z,He J G,Liu J,et al. Biofilm activity and sludge
characteristics affected by exogenous N-acyl homoserine
lactones in biofilm reactors [ J ]. Bioresour Technol,
2016,211:339 -347.

Mclean R J C,Pierson L S,Fuqua C. A simple screening
protocol for the
antagonists[ J ]. J Microbiol Methods, 2004, 58 (3):
351 -360.

Dong Y H, Gusti A R, Zhang Q,et al. Identification of

identification of quorum signal

quorum-quenching N-acyl homoserine lactonases from
Bacillus species[ J]. Appl Environ Microbiol 2002 ,68
(4):1754 - 1759.

Mathesius U, Mulders S, Gao M S, et al. Extensive and
specific responses of a eukaryote to bacterial quorum-
sensing signals[ J]. Proc Natl Acad Sci USA,2003,100
(3) :1444 - 1449.

Meng D,Shen R, Yao H,et al. Engineering the diversity
of polyesters[ J]. Curr Opin Biotechnol ,2014,29 .24 —
33.

Choi M H, Xu J, Gutierrez M, et al. Metabolic
relationship between polyhydroxyalkanoic acid and
rhamnolipid synthesis in Pseudomonas aeruginosa:

Comparative " C NMR analysis of the products in wild-
type and mutants [ J ]. J Biotechnol, 2011, 151 (1)
30 —42.

Chatterjee A, Cui Y Y, Yang H L, et al. GacA, the
response regulator of a two-component system, acts as a
master regulator in Pseudomonas syringae pv. tomato

DC3000 by controlling regulatory RNA ,transcriptional

PSR AR

<31 -

[19]

[20]

(21]

L5 3R 72 Ik Mg oy B B A AR W9 AT S R F35% 24
activators, and alternate sigma factors [ J ]. Mol Plant

Microbe In,2003,16(12) :1106 - 1117.
Thompson L. S, Webb ] S, Rice S A, et al.

alternative sigma factor RpoN regulates the quorum

The

sensing gene rhll in Pseudomonas aeruginosal J]. Fems
Microbiol Lett,2003,220(2) ;187 - 195.
Heurlier K, Denervaud V, Pessi G, et al. Negative

control of quorum sensing by RpoN ('sigma (54)) in
Pseudomonas aeruginosa PAO1[ J]. ] Bacteriol 2003,
185(7) :2227 -2235.

BRI, KK FEAEN R G0 5 G FF I CV31532
A PHA W [J]. A 9°# %% 3K,2013,30(6)
32 -35.

Huang Yuanyuan, Song Shuishan. Involvement of
quorum-sensing in biosynthesis of polyhydroxyalkanoates

in Chromobacterium violaceum 31532 [ ] ].

Journal ,2013,30(6) :32 —=35(in Chinese).

Biology

{EZ B X0/ (1995 -

) I TR I T
FUE , R IR A W) A BEEOR 5 ELE I

E - mail: Ishaojiao@ 163. com
W HHEF:2019 -04 - 13

N

Sy
yd)




