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Abstract: A range of bacterial species use N-acyl homoserine lactone ( AHL) molecules as quorum senging sig-
nal to regulate different biological functions, including production of virulence factors and bioflim formation of hu-
man pathogens. Several groups of AHL-degradation enzymes have recently been identified in a range of living or-
ganisms, including bacteria and eukaryoles. Expression of these enzymes in AHL-dependent pathogens and trans-
genic plants efliciently quenching the acceleration of QS signal and blocks pathogenic infection. Discovery of these
novel quorum quenching enzymes has not only provided a promising means to control bacterial infections, but also
presents new challenges to investigate their roles in host organisms and their potential impact on ecosystems.

Key words: Quorum sensing, Quorum quenching enzymes, AHL-lactonase, AHL-acylase, Paraoxonase, Signal

interference

ITEMPR AN, ETHEZAFEAERELHR, FEELRGEE LR
RIS B TRRTE R, PSS WA Z B M5 B AR A B R ( Quorum
Sensing, T#K QS), BHEBNAEHAMENEREFRLREMNEEEY FUE LESR

*ELE B SEES R (No 303610)

*rIERAEH  Tel: 0311-83014618, E-mail: shuishans@ hotmail. com

HbfEH: % B\ HEx
WARHAK: 200509-12, #EEEX: 2005-10-28

© PERFK

AR ETEATIEE S 4R4EER  http://journals. im. ac.cn



£ 140 - WEYEER 2006 4E 33 (4)

FREENER" . ERBOBRBRIETH TH, BERAZEMRNES (AHLs) EH
KERAZENY, EB5FSMELYFRGARNEY L, TEENER., &
HEGHES., LYHGERE. ARSRMEYBENERSS., HATE TS Hida
Lhrei AHL, (B ISR AS 1.

FEAEMZENEEE S AREYZ MM EERNEERESRE TR LR
TR, WA EEEET 08 - REBAEIES LA ARIETMES 1, MR
HRTERE T, HB2 I P X FARA AT BE F 504 Fr Bk A LA R BSR4 40 5 10 B
TR, WTTER P &GN, ELFER, ANCEN—SEREYMEARLEY T
Rt — SO R BN, X ST AR R K B T LA PERR A QS RYEMITE
5o AHL, THMAE QS R4, MAHSSHERNAY¥ ik, TEREENE, Bk
SRR RV K T LA ERE S D IR B BRI BB F 77 AE Y9 AHL, BB A B PR B 1
Bomtt, REIMA “BKBRERKT, “BRER" M ES TR S5 sEmR
FRMGRCRE 7. ALERT AR HAE B RRN ERBOTRHAR, HRE
H R RS .

1 BEBNZEXENTFE

L1 BzEfdnBRESmRERE MRk, FEEYANsY (BFAE) B
R MEA KA Y PR E (Erwinia carotovora) | EXXICE ( Erwinia chrysanth-
erni) , EXRHEMWERE (Erwinia stewartii) | B {EPHE ( Pseudomonas aerugino-
sa) FIFELLRBURHE (Xenorhabdus nematophilus) SERRANRE AHL {5 S 4 F AR
WETHIER. M AHL FE8 40 FHREX ERAEBMRERZ AN EERE, HibEt
KRR EBURRA A G 54F AHL 555 5 3 S 10 S mR N S R T 171

B GRS P T AR B R B B R M F 2 KPR S AT ( Bacillus sp. )
2408, H ERER PR aud, HIGBFITUES aiid HiF%— 1 AHL ER KRR . KEARA,
Leadbetter I Greenberg (2000) #RiE Variovorax paradexus (VAI-C) RILLF|HE AHL 48 %
ME—HTRETAEIR, R ANKTHE IR R 0 B B 22 RIS, R RN T A A - R Bt
RN, HEXHMOEEAMMATELRE . REFA PCR kM 2 HIERFT
EAYEE Y] DNA h g il W BB EEE , B9k, EEAMEENRGAY S
HE F T ke S N BER R R AR RE s RESE Y,

245Nk, EEMEFNRMSHEBRNEXEENE/AT 10/, Kb
4 4 Bacillus species, 1 > Agrobacterium tumefaciens , Arthrobacter sp. . Klebsiella pneumoni-
ae. P. aeruginosa, Ralstonia sp. 1 V. paradoxus, Bl 5%k E Ty . +1E. LYK
MELHENEREMN S, Xt Ea 5 E T 3 1B Actinobacteria ( Arthrobacteria
sp. ). Firmicutes ( Bacillus species ) . Proteobacteria ( A. tumefaciens. K. pneumoniae .
P. aeruginosa . Ralstonia sp. 1 V. paradoxus) , HHP K EZ¥HE AHL BEBEBAEECD 25
SRR MLARRSY . XA, 4510 AHL BB ER T AT Fir £ R
/Lol

ARKFERZE AHL FE@B A SRR FF EhE AR, Ralsonia sp. XJ12B #§ AHL
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B EH BB P. aeruginosa PAO1 i AHL BEESLEERE (EBERE) MR RA 39%,
EGKBEATER, BEEEYH M AIL NEREEAT IR E AP, B0 AlA SEFT AuM
B, FRAETEIN AHL AEEBERE T AiA %, ©iNZEAFEFREEE 90% LA
F240% Sk B F A tumefaciens . K. pneumoniae . P. aeruginosa 1 Arthrobacteria sp. HJ/H
FER R T AuM B, EATZEMFEEM R 30% ~58% . BAR AiA B AuM B2 8] i) [
BT 25% , BEMNHEE NS ERTFHESHE HOH ~H~D, EHREHIE
W%+ AHL RSB0 TE B e pEfE

1.2 BER4EPTOEABEAETE NEEEEANEERREREYRNERN, &
EYSEHERBFAC ARG BN AERERNES EE, RERFEAR, £
SERBHAEZEY T AHLBEERA3I M, —HEBTREPHMEEBRE. IR
AW, XFEEEEM{E C,-HSL ( N-Butyryl-homoserine lactone) #il C,-HSL { N-Octancyl-ho-
moserine lactone) JEEEEAL, P24 LB EK" . B # R Greenberg SESI W41 K P
BN P EFFAERR AHL M2 KGR, PR &S, XFPRBREE C,-HSL (N-Hexanoyl-
homoserine lactone) 5%, iXFPRERTT LM PON R HREHX EReM " . H3 HE
EHYPRASR S B ERE L RS E AL~ 8 ZELYBN AHL 552
F, HAERA LMY £ R AR AHL (554 FROBHRE

2 BERERREREERILSEE

FRMEYT LN AHL G52 FRESEMRTHE, SRS AHRNRLEAR
WEESPRZE M, ARIZALREREE KA —, BN ERBRAES . EiXLRE
BEKMT, WEERMRRRN LTRSS | M2 86 B EKH R i 2 RO ik
BREBM, MBELHEHTREMAT LIS M4 LEBFR, RLERNETSHE
WEE A AE R AR L2 ZMAE (LA D), AmERTREE LR L EMAM
MARER2ZMAERBMN, E105KRARTIRER,

(A

R ©O
AHI ~lactonase M)L OH
(B) —_— N ;.; H
0
RO Acyl-HS
AN AL O 10
H
8]
AHL AHL-acylase RO o
—’
/f\MOH T HN
(6]
Farty acid HSL

B 1 AHL 854 B HFEMRE
RE XS PON Bafei AHL fE RIBL MM A B T#, (22 PON B (40 PONL A
PON3) XtZFhEEAKIERE N ESBPHEL Y . & FFF) Hod s R %2840 R B,

© PERFRMENRRAAATIRKSHES http://journals. im. ac. cn



. 142 - oA W E R 2006 433 (4)

*TREAE LR AR EE 49 HXDH ~ H ~ D 85 MR AE Fr A 80 AHL 7y i M o 5 BE (R <2 120,
BAEWR S E B KRBT In’ 458 (HXHXDH) AHEZ kb, &iE
Thomas MR, AFZELFHFRTHIN AHL AEBRLE— & RBEAMN,
B4 In" BT NEEREREE, B4, R&4 HXDH ~ H ~ D £5#iR i PON R0
WA Ca' IR, RHAE T BER R A L

AHL NSRS PON NSRS Rtk A N[, PON B4 B {8 2 )i (K iR RS,
Bk B MRS HIPIAE . A PON1 BEEEB KMEVLBER A, HAHA . ZHHRMAE.
FBE . BERENAE. % PON3 BRtLabpib ks EHORMBE . IR0, S, EXF
T RRMBRR IS M UK, (EZERIHTEY 2408, iy AHL PyBsHE O3t & F AHL RILHH
R EEIELE

% F AHL Bt A5 59 B3 (L AL U 15 B A R I8 E R RIR £, M Ralstonia
sp. XJ12B B FIM Y aiD R AHL BARE BB S A RE EME B NK iR
(N-terminal, Ntn) AFBEAREHNTFFERE . £ AHL BEBNEDSERENLE
g, AD BHMFEREAT S MKERBSATHEIHBMKTHRE /T 6 Mk
EE4F.

3 AHL REfREER)EMFIhEE

AARPEFEMEY L4 AHL i ", BE, SXSESHIrEEsR
AHL (82 504 2 A B A s e A B W%,

IR RM, RS FMAFTE T LUEE 4 AHL PSS 0 Bl 48 4 5% 5 B BR ST iR
B MUBREBURE TR, 7 AHL NBEERE R TF =4 5 AFT B RE A 80 b I X SC R
HY MR EAREET AN R, BHARWREEETNAEK, M ad ERE
THIMAEHILREEN QS FE5#% S, FEREENREY B, X4 R AHL
WSS ] LI WA R MAEER, ERESEEHNTES SN,

#A5h, B entM SiGH AHL HER1ES SIBRITRES 2 FHRIBEES . Bk
WAE S5+ 30C,-HSL £ 5iEEREATE T MENESHER., THRERE MR
FRmEA, SHEAEREANEAEKER, 30C,-HSL A3k R i, MMt A
BEMN, THRERER/, PF5EEE, AHL{E8 9 TR REHER S AHL NREREM
PR, MM KM KA, AHL NREEER N oM MEAZE R i
FEFRET AnJ 9i0E, Bl 30C,-HSL R E AR ERMRE, BE, —H#A
BEW, AaM WFREFIRNGES S FRUIEERE (p) ppGpp BIE, FoHRY AHL
PIMERE L B % 30C,-HSL, (K#BHAR A9 Ti IR M SHB MLk, T T
RS SRR AR R — R, BEAREFEMIURN, @@ TFH
AHL NESRS R IE ERE RIS R, SR URAET

T FL AP P AR B AR AHL MR BE BT E A K, TELH=ARAME,
B PON1, PON2 1 PON3, © Il REREA LRI PESNEE. PONT BEKRBHEA B,
FEATLAGE S K BRI E NG MBS A G AT, Ak
PON2 F) PON3 B§ NGRS E RER FRHU KA VLEE, Brl LA HEASDISHEA
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B, FHHEAPEMLE,
4 AHLRBREBEERRAEZ FMNA

BB FOR BB O] LURDRAEPIBTIE AT QS RN SR EMBERE. Fiak
B, ESEYRERTRERRK AHL P BRI AHL BrRERS 166 B M2 50N 3L
B fER R Rk AHL M RSRERE R S AO B BRI S B T, KR
THREERBEAEARE. T EREEE MR AHL NSRS E H38E 0005 & & HHHE
TR NP F R MNR AHL AEBE M BER TR M, SHRHEBCCREE MK
ARRSHEMSRE, OREETHRMEMREENES, RFRE 0K «id ZE
SrRVEEA E. coli R0 P. fluorenscens th, PR TRESBOREIE 4B, hENH B
BRI (BERTER) . AR RRU BRI KR BES 8 R i 2 By
k. HAMTRERTEEM D, EHNIEEESFERETARRE T B
T, BRAMMZIREAT SRR RMR IR, MMEEL, HA Sk, Bh
FRAS, B RAMEYR G, R BRAR K RE S A TR %S
AR AT AR B L BR R R A P H A AR ST DA B AR I 1 e 1B DU

BRAETERHARR R K BETE 29 % E W P AT T S it i B, (TR 4%
HEATFRANBOME . REtE. %, SRS E, # SHFREFEY
REXLRBIEKMAEME A M RPHEYES, LK AiA f1 AuM FEEs AHL 1
EMESWAS 5 PON BAELMIELIET.,

B2, HEBHREN KRR URIBER A BIBa I QS MM B gt T oy
RERIREE, WXTBITEATAETE P FE F AR E S R TE 4R Bk
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