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It has known for a decade that bacteria can interact with each other via 

specific communication systems. These cell-to-cell communication mechanisms 

are used to regulate the expression of genes involved in diverse functions, 

such as bioluminescence, virulence, genetic competence, or the production 

of antimicrobial compounds. Modulation of the genes involved is done in a 

co-ordinated and cell density-dependent manner and has been termed quorum 

sensing. Quorum sensing systems are expected to evolve in high cell-density 

164 



 !"

#$%&'&(#)&* +,(-*)./'*),$0%1,.2* ,/(#0.$(,%/&* ./3* .* 3,445&,%/* 1.00,#06* +-#0#*

(-#'*+%523* #/.12#* 1.$(#0,.2* 7%752.(,%/&* (%* $%8%03,/.(#* 0#&7%/&#&* (-.(*),9-(*

2#.3*(%*$%)7#(,(,:#*.3:./(.9#&6*#4;$,#/(*.3.7(.(,%/*./3*0#&7%/&#&*(%*$-./9,/9*

#/:,0%/)#/(.2*$%/3,(,%/&6*%0*$%8%03,/.(,%/*%4*,/(#0.$(,%/&*1#(+##/*1.$(#0,.*./3*

(-#,0*.1,%(,$*%0*1,%(,$*#/:,0%/)#/(<

=*:.0,#('*%4*7-'&,%2%9,$.2*$-./9#&*,/*1.$(#0,.2*7%752.(,%/&*-.:#*1##/*&-%+/*

(%*1#*3#7#/3#/(*%/*&7#$,;$*$#22*3#/&,(,#&*./3*90%+(-*7-.&#&<*>-,&*7-#/%)#/%/*

%4* $#22* 3#/&,('83#7#/3#/(* 9#/#* #?70#&&,%/* -.&* 1##/* (#0)#3* @5%05)* &#/&,/96*

./3*+.&* ,/,(,.22'* 4%5/3* (%* 1#* ,/:%2:#3* ,/* (-#* 0#952.(,%/* %4* 1,%25),/#&$#/$#*

,/* !"#!$%&'()*#!<*A,/$#*(-#/6*)./'*%(-#0*@5%05)*&#/&,/9*&'&(#)&*-.:#*1##/*

3,&$%:#0#3* ,/* 1%(-* B0.)8/#9.(,:#* ./3* B0.)87%&,(,:#* 1.$(#0,.<*C#228&(53,#3*

#?.)72#&* ,/*B0.)8/#9.(,:#*1.$(#0,.* ,/$253#*:,052#/$#* ./3*1,%;2)84%0).(,%/*

,/*+'*,-$.$/0'%0*#,1!/$'06* &+.0),/9*)%(,2,('* %4*2*##03!0% 4!5,*60(!*/'* ./3*

0%%(8/%352#*4%0).(,%/*1'*7)!8$"!,.%4*1,.!/$'0#,.<*D/*B0.)87%&,(,:#*1.$(#0,.*

@5%05)* &#/&,/9* 0#952.(,%/* ,/$253#&* 9#/#(,$* $%)7#(#/$#* ,/*90(!44,'% ',"3!4!'**

./3*23#*:3$($((,'% :/*,.$/!0*6* :,052#/$#* ,/*230:);4$($((,'% 0,#*,'6* ./3* (-#*

70%35$(,%/* %4* ./(,),$0%1,.2* 7#7(,3#&6* ,/$253,/9* 1.$(#0,%$,/&* ./3* 2./(,1,%(,$&6*

,/*2.$(,$*.$,3*1.$(#0,.<*E%0*0#952.(,%/*%4*(-#&#*@5%05)*&#/&,/9*&'&(#)&*1.$(#0,.*

70%35$#*#?(0.$#2252.0*&,9/.22,/9*)%2#$52#&*(-.(*.0#*0#&7%/&,12#*4%0*1.$(#0,.2*$#228

(%8$#22*$%))5/,$.(,%/<*A#:#0.2*3,&(,/$(*4.),2,#&*%4*&,9/.22,/9*)%2#$52#&*-.:#*

1##/*,3#/(,;#3*&%*4.06*,/$253,/9*F8.$'2*-%)%&#0,/#*2.$(%/#&6*G8@5,/%2%/#&6*3,8

H#(%87,7#0.I,/#&6*.5(%,/35$#08J*./3*7#7(,3#&<

C-,2#*)./'*B0.)8/#9.(,:#*1.$(#0,.*$%))5/,$.(#*:,.*F8.$'28*-%)%&#0,/#*

2.$(%/#&6*7#7(,3#&*.0#*(-#*)%&(*$%))%/*./3*+#228&(53,#3*&,9/.22,/9*)%2#$52#&*

,/* B0.)87%&,(,:#* 1.$(#0,.6* -#0#* 0#4#00#3* (%* .&* .5(%,/35$,/9* 7#7(,3#&* K=DLM<*

>-#&#*&,9/.22,/9*7#7(,3#&*&-%+*.*:.0,#('*%4*&(05$(50#&*15(*&-.0#*.*&).22*&,I#6*

.0#*0,1%&%).22'*&'/(-#&,&#36*./3*.0#*,/*&%)#*$.&#&*&51N#$(*(%*7%&(8(0./&2.(,%/.2*

)%3,;$.(,%/&*(-.(*.33*(%*(-#,0*&(.1,2,('*./3*45/$(,%/.2,('<*D(*-.&*1##/*&599#&(#3*

(-.(* 9#/#&* 4%0* .5(%,/35$,/9* 7#7(,3#&*).'* .2&%* 1#* 70#&#/(* ,/* B0.)8/#9.(,:#*

1.$(#0,.6*,)72',/9*(-.(*7#7(,3#81.&#3*&,9/.22,/9*,&*.*9#/#0.2*&'&(#)*,/*1.$(#0,.<*

=5(%,/35$#08J* K=D8JM6* +-,$-* ,&* .* 450./%&'281%0.(#83,#&(#06* -.&* 1##/*

3#(#$(#3*,/*1%(-*90.)8/#9.(,:#*./3*90.)87%&,(,:#*1.$(#0,.*./3*).'*(-#0#4%0#*

&#0:#*.&*./*,/(#0&7#$,#&*&,9/.22,/9*)%2#$52#<

O7#0.(,%/*%4*PA*&'&(#)*,&*1.&#3*%/*&#:#0.2*H#'*70,/$,72#&Q

 ! >-#*5&#*%4*&).22*&,9/.2,/9*)%2#$52#&*8*(-#*PA*&'&(#)*(0./&4#0*&,9/.2&*

40%)*%/#*$#22*(%*./%(-#0*1'*)#./&*%4*&,9/.2,/9*)%2#$52#&*%4*3,44#0#/(*$-#),$.2*

/.(50#<

 ! >-#*70#&#/$#*%4*&7#$,;$*0#$#7(%0&*8*&,9/.2,/9*)%2#$52#&*3%*/%(*.44#$(*

(-#*#?70#&&,%/*%4*(.09#(*9#/#&*3,0#$(2'<*=$(,:.(,%/*%4*(.09#(*9#/#&*%$$50&*%/2'*

.4(#0*1,/3,/9*%4*&,9/.2,/9*)%2#$52#&*+,(-*.770%70,.(#*0#$#7(%0&<

 ! >-#*,/R5#/$#*%4*$#22*3#/&,('*8*(-#*2.5/$-*%4*PA*&'&(#)*%$$50&*%/2'*+-#/*



 !!

$#22*3#/&,('*0#.$-#&*.*$#0(.,/*:.25#6*+-,$-*$%00#2.(#&*+,(-*(-#*$%/$#/(0.(,%/*%4*

&,9/.2,/9*)%2#$52#&*,/*(-#*#/:,0%/)#/(<

 ! A#24*$%/(0%2*45/$(,%/*8*$%/(0%2*(-#*&'/(-#&,&*%4*/#+*&,9/.2,/9*)%2#$52#&*

./3*0#$#7(%0&*%$$50&*.&*+#22*.&*9#/#8(.09#(&*,/*(-#*.1&#/$#*%4*0#70#&&,%/*&'&(#)&*

.$(,:.(,%/<

 ! >-#*70#&#/$#*%4* &#2#$(,:#*)#$-./,&)&*%4* /#9.(,:#* 0#952.(,%/* 8* (-#0#*

.0#*1%(-*3#7#/3#/(*./3*,/3#7#/3#/(*40%)*PA*/#9.(,:#*0#952.(,%/*9#/#&*,/*(-#*

),$0%%09./,&)*$#22&6*+-,$-*70%35$(&*.0#*.12#*(%*(50/*%44*&#2#$(,:#2'*&%)#*$-.,/*

%4*PA*&'&(#)*%0*(-#*+-%2#*&'&(#)<

D/*(-#*(#0)&*%4*&(05$(50.2*./3*45/$(,%/.2*%09./,I.(,%/6*(-#0#*.0#*(+%*1.&,$*

('7#&*%4*PA*&'&(#)&*8*.5(%,/35$,/9*&'&(#)*./3*&'&(#)*%4*&,9/.2*(0./&35$(,%/<*

>-#* .5(%,/35$,/9* &'&(#)*+%0H&* ,/* (-#* 4%22%+,/9*+.'<* A,9/.2*)%2#$52#&*

&'/(-#&,I#3*1'*D870%(#,/6*.0#*(.H#/*%5(*40%)*(-#*$#22&*1'*3,445&,%/*./3*.$$5)52.(#*

,/*(-#*#/:,0%/)#/(<*C-#/*=ST*)%2#$52#&*0#.$-*(-0#&-%23*$%/$#/(0.(,%/*(-#'*

#/(#0*,/&,3#*(-#*$#22&*./3*1,/3*+,(-*U870%(#,/*(-.(*2#.3&*(%*4%0).(,%/*%4*=ST8U*

$%)72#?#&<* V52(,)#0,$* $%)72#?#&* .&&5)#* 7%2')#0.&#* .$(,:,('* ./3* $.5&#*

(.09#(*9#/#&*#?70#&&,%/<*/K=ST8UM*$%)72#?#&*.2&%*,/35$(*#?70#&&,%/*%4*9#/#&*

#/$%3,/9*D*./3*U*70%(#,/&*./3*1'*(-,&*+.'*$.5&#*.$$5)52.(,%/*%4*/#+*=ST*./3*

(-#,0*0#$#7(%0&*,<#<*,/35$,/9*PA*&'&(#)*45/$(,%/<*

A,9/.2,/9*(0./&35$(,%/*&'&(#)*,&*('7,$.2*4%0*B0.)87%&,(,:#*),$0%%09./,&)&<*

L#7(,3#&*.0#*5&#3*.&*&,9/.2,/9*)%2#$52#&*,/*(-,&*&'&(#)<*=5(%,/35$,/9*7#7(,3#&*

.0#* 70%$#&&#3* 350,/9* (-#* #?7%0(* 40%)* (-#* $#22* ./3* ,/* &#:#0.2* $.&#&* (-#'* $./*

1#* (-#* &51N#$(* (%* 7%&((0./&2.(,%/.2* )%3,;$.(,%/* 1#4%0#* %0* .4(#0* #?7%0(<* >-#*

)%3,;$.(,%/*0#.$(,%/&*%$$50*,/(0.$#2252.02'*%/*(-#*70#$50&%0*7#7(,3#*./3*,/:%2:#*

&#:#0.2*)%3,;$.(,%/*#/I')#&*#/$%3#3*1'*(-#*9#/#&*(-.(*.0#*.2&%*(-#*&51N#$(*(%*

.5(%0#952.(,%/<*>-#*)%3,;#3*70#$50&%0* 7#7(,3#&* .0#* #?7%0(#3*1'* .* 3#3,$.(#3*

=>L83#7#/3* =WX* #?7%0(#0<* >-,&* (0./&7%0(#0* $%/&,&(&* %4* (-0##* 45/$(,%/.2*

3%).,/&Q*3%).,/*=*8*,&*.*$-.//#2*(-0%59-*+-,$-*7%2'7#7(,3#*)%2#$52#*7.&&#&Y*

3%).,/*W* 8* ,&*=>L8.&#*+-,$-* 70%:,3#&* (0./&7%0(#0* 45/$(,%/* ./3* 3%).,/*X* 8*

,&*7#7(,3.&#* ,/:%2:#3*,/*7%2'7#7(,3#*$-.,/&*70%$#&&,/9<* D/* (-,&*+.'*&,9/.2,/9*

7#7(,3#* )%2#$52#&* .$$5)52.(#3* ,/* ,/(0.$#2252.0* &7.$#<* C-#/* (-#* &,9/.2,/9*

7#7(,3#* )%2#$52#&* 0#.$-* (-0#&-%23* $%/$#/(0.(,%/* (-#'* 3%/Z(* #/(#0* ,/&,3#* (-#*

$#22&* 15(* 1,/3*+,(-* &7#$,;$* 0#$#7(%0&* %/* (-#* $#22* &504.$#<*>-,&* 0#$#7(%0&* .0#*

.&&%$,.(#3*+,(-* &#/&%0* H,/.&#&* K5&5.22'6* -,&(,3,/#* H,/.&#M* :,.* (0./&)#)10./#*

3%).,/<* A,9/.2,/9* 7#7(,3#&* 1,/3*+,(-* (-#* 0#$#7(%0&* 2#.3* (%* (-#* .$(,:.(,%/* %4*

&#/&%0* H,/.&#6* +-,$-* ,&* 7-%&7-%0'2.(#* 7#7(,3#* $%/(0%22#0<*=4(#0* (-,&6* 7#7(,3#*

$%/(0%22#0*.$@5,0#&*7%2')#0.&#*.$(,:,('*./3*.$(,:.(#&*(.09#(*9#/#&*#?70#&&,%/<


