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Pseudomonas aeruginosay= 71 3] 294 W UF 2.2, Cydicfibross, v|E 94 44, 3H4 9] 23 4 5
9] ghokgt AW & 2980 A5 AA|(FHR AA) ol = FEA Y& A X A 2AD 713 o] o] H 3 7
A 83 9L 3] dfel P aguginosa®] AZFF A4 A"l Eo] JFHoz dFHo ik P
aeruginosad] ASS ¢lA] A 2" &8 2751 @2 Ff S o] F2 F /)¢ 8 acyl-homoserinelactone (AHL)
Al ] A =4 4 2E2 S 4 N-3-oxododecanoyl homoserine lactone (30C12)3} N-butanoyl homoserine lactone (C4)
of 2FE 23] AYsia YA, AAZE 2 /1A A2E AZEA S| WAFA 3, 15| P
aeruginosa®] WEAZ AaAT F83 IFL T 4 Hol ALHAA ¥ 1 F sk PQS
(Pseudomonas quinolone signal; 2-heptyl-3-hydroxy-4-quinolone)ld], o] B2 &4 P. aeruginosag] 2 #3€
F2 AZEAZ QAH I Y} o] o] H3le, 2] ATEL =L 7154 U Pacugnoa 1 EAES
A ksl gk, diketopiperazines (DK Ps)3} pyocyanine] LE o] €. DK Ps= 88 dipeptideZ 4] o] & T4 5l o}
"] Ak F5ol ate} Gokgt F2F 71315 Poaeruginosag] Wl F A ¢l A &€ 2E DKPsEe] 7] &)l AHL
o at Eo] 4 o 2 uk-g-gke}3 23 | Vibrio fischeri LuxR biosensor & 843 2 A1 4= Qlgh= A o] LA o] Al

L

¢ A3EA=Z AP Pyocyanin (1-hydroxy-5-methyl-phenazine)-2 P. aeruginosaz} AAtets o=

phenazine SHHE-S 39 SEs, 599 AR L == AHoh- 4 YA EA otk o] BAE FA| 437 §
G A¥AFS A9 2RE VE AT VAL F/71E HF A5 QA2 AZ A= e, 14
2= 2 A4k 27 Q4 SoRel o) a) o)) D ek A ek A £ £Fo) A P asuginossel A A4 3
A, AT Yt 1§ A2 AT FAE Do) A3 el w2 g
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*To whom correspondence should be addressed.
Tel: 82-51-510-2821, Fax: 82-51-513-6754
E-mall: joonhee@pusan.ac.kr

85

A Hole furanone AlE2] Al-2 Fo] A7 AS5ZHow A
TEo] $ITh43).
O] AT EL 579 4SS A5 EAS As) 22
© AlE 1 727t 254 oE A
A e Z97F B, 28 /4979 745 lactoneo]2t
FETEE 7HIWEA agyl7]9] Aole} FxoA Z2g¥ Apo]
7= 93 AHLS AR 7490 wetAe EArERr)
s O ASELES I ARPIE gt & 59] Mbrio
harveyi= AHL Al8<] Al-13} furanone AlB<] Al-28 =5 A
Akt (12), B9 Ui ArdaltolMe Al-29F 34, o]
A= oE 4 725 7H A og AAEE R ol oyl
d 2 =2z AR FERE FAEHE) Al-3S 3
AYAkeHTH(17, 35).

AEZ A diE] B2 A7t °]Fo)F Pseudomonas
aeruginosa®] 7%~ N-(3-oxo-dodecanoyl)-L-homosearine  lactone
(30C12-HSL)®} N-buturyl-L-homoserine lactone (C4-HSL)S 3
AsEAR it Aol & 4¥A U, BE P
aeruginosad] 4Z4 Q1lolgkal 3hd ol F Al EAS F4
o7 EolEy QIth(36). L} AR gz
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o] we} A%< N-hexanoyl-homoserine lactone (C6-HSL)T 3-
oxo-hexanoyl homoserine lactone (30C6-HSL)S HIE3F =7 o}
FElel AHLE: ALh 22 A= vt oh2k(1s), AHLH
A g2 Fxo AES ATEAE YrtEnis ARde] 2
3] A AL, IEE AH O R vlg- Fag TS vk
Aol ByEla gtk tlEAHA FH$rl PQS (Pseudomonas
quinolone signal; 2-heptyl-3-hydroxy-4-quinolone)1dl], 2|52 P.
aeruginosa?] = AT EFZ de] WolEoX|a o6, 14). PQS
ez 1 A J=r) ofFe Bo] 3Rt P. aeruginosa
o] N2 4FEZZ phenazine pyocyanin, diketopiperazines
(DKPg) 5°] #2t=]o] git}. £3] DKP= Mbrio winificussS Hl
23} Vibrio spp X = SAFHALY] HES 2dste AsEA
2 Bag vk glon, B b AdER DKPsE Aitsithe
o] gHA 3o, mlg- BAFQ] AsEARE e 7ol
=tH, 27)

B FAAAE olF] T/ AT EHE AAXRAE Ear JA|NE
AEA P aeruginosad] AZEFZ AAFUE ©]E DKPs,
phenazine pyocyanin 5ol thall Lolr 7| = ST

MN

N

g2 =
— =

Diketopiperazines (DK Ps)

Diketopiperazine (DKP)> @Al €#x 714 22 cydic
peptide 72 S}F=EM, FH9] opn|i=ito] o|F Sete|= Ad
o= dAz=e] &Y e 725 AT fVIE HAE S
o] G714 YR a2} ohieh AFHE ol ofulal]
ol mEt vl et F2E 7HE 4 ATHFg. 1). DKPse
EAFE Il B2 A, 53] Sl FHF 5204 &
Y= AldS RISt B2 mAEolA o)A} Al AHEE A
AE7] wfiol] A AAES] FELASHA SAFTTH2, 20,
Q). o5 B, Il s, AR, AT 5 TR S
7}AH, plasminogen activator inhibitor-19] 24 s = A%
daAeL Eof a1 5] Ws T T3 DA dEHo] 3l
o], AHRE] FAE Wole EFo|r}(20, 23). T3 DKPs:= <
ofgtxlo g WAL JHERek 38t SAES s e,
proteolysisoll thgk A3, oFel=8-S 7= Hekel= 71571
(peptidic pharmacophoric Feh)ell gt 724 2}, $4Z23S

Basic structure

Cyclo(AAla-L-Val)  Cyclo(L-Phe-L-Pro)  Cyclo(L-Pro-L-Tyr)

Fig. 1. The molecular structures of Diketopiperazines.
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(pharmacodynamic) &} 0. 21} ¢FE-5-2 8} (pharmacokinetic) 4 S 2
AeF kS El AsE 4 e S T (privileged structure)
£ 7HE Yrigieh(23). ol A, Al @4del E 5 o=
7 el HAE 38t f7) slet F EolllA AEd gaE
g F2 EPlel AT

AEH o Z DKPse T 23l ZAgolA A3 B Hatk
EE AR AT B4 75 71K oAt trkER ¥
AEtha 7= 3H(23). DKPss2] Aol theire 28
ol B8R A ko), mAEd e dutdo R gl RET =
THs A2 FERET AU, 5 AltelAlE DKP
AT BEE F84) dustert BuE7|E 319d(20), olE0] &
A 7155 3l e5de2 AT AAFI

DKPs7} H& Q14jel] #ofgith= Hal= Holden 5ol <3l
Pseudomonasol| A 218 HLE2TH15). P aeruginosa 214
AHL©] oPd 3}gHE-o] Mbrio fischerie] LuxRE- ©]-8-3} biosensor
Al=Els 843t A1 4 9lar, Z13lo] DKPse] dE<1 cyclo
(AAlaL-Va), cydo(L-Pro-L-TynE 333 AoltkFg. 1). o] 2
FH2HE DKPsE A& g FH5A F8A7F =R &
U=, LR 2 AHLSY] A5 F2E o83t +85A
, o]9} goss takS T 5 JE AE BA=Z A ATH14,
15). Cydo(AAlaL-Va)y P aeruginosa ©]£]oll%= Proteus mirabilis,
Citrobacter freundii, Enterobacter agglomeransell A, cyclo(L-
Pro-L-Tyr)= Proteus mirabilis, Citrobacter freundiioll~] z}z;
A& A H15). 39, B2 Pseudomonas ¢ Pseudormonas
fluoresens®} Pseudomonas alcaligenes®] B ko= oF7F &
T29| cyco(L-PheL-Pro)7t B A=, o]AE HA| 22
biocsensors: &4} A1 4= 3t} o] Al DKPE2 03 mM
Azo] FxoA V. fischeri LuxRS &3 A1717] AlRSES 5
mM A=ollA Hug B3}t A=Y, o= LuxRe] g A&
4% 30C6HSL# BHlwgS o °F 1000000 A% =2 &
£ 248k= AoJth30C6-HSLY] induction threshold= 2F 1 nM)
(15).

oY% AsEAR A7 )de AUAA & 55 87
3th= H3), DKPs %2 PseudomonasollA] 3k Wb 2412
V. fishceri LuxRE vk % wiitol] DKPsell thgh 243k =8
A7} AHL receptor7} obd = Utk A= 2AIEFA A7) =
$ATH30). Holden 52 P. aeruginosa Bl oAl &% cydo
(AAlarL-Va)o] P. aeruginosa?] 2 AsE2Q 30C12-HSLY]
F8AIQ LasRS 843t Al = S T Harsle, o]Eo]
AeFoz T8 F USS APt oL, o:3] cyclo(AAla
L-vd)e] LasRe &/33} A17]7] HsliA] Qg F5(1 mM °)d)
© €9 A5 EHQ 30C12-HSLol HIgl (5 nM 7<) 3] =Skt
(15).

SHH, DKPs7} 2] oA AdE7] ool o5 o]¥je

2 Aol X HAESE DKPsE & 448 Holex| A
B3 w, cyde(L-AlaL-Pro), cycle(L-LeuL-Pro), cycle(L-Met-L-
Pro), cyce(lL-Pro-L-Va) oA 23 cydeL-Me-L-Pro)eto] V.
fishceri LuxR biosensors 2443t A2 5 UATH15). °ol=
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AHL &4 &3} DKPs 7% F 3% i, 5 cydic
peptide -5 o= ¥ 715 7](Fg. 5
R2)S] =l JFS WS on|s}
cyde(L-Met-L-Pro)= P. aeruginosa®] HjFajol s whAE x| ok
ROWHE HIZ v]$- =2 FE(L mM °]4H)o]3 STt P
aeruginosa®] LasRS &3t A1 § JUATHLG). ©] dF=
DKPsZ %3] 0]&7+9] cross tako] 7Fsslths 218 A|Alsit),

S HIE i) T2 FROA o] AT AHL 8A17F
AHLOl 9J3] 43} == AL DKPyt Aoz As|d &
A= Aol FEAT} V. fishceri LuxR biosensor assay©ll 4]
9lellA AFE DKPsE©] 30C6-HSL#H BA3te] LuxR 793}
£ Agste v8S HYom, 156 nM 30C6-HSLe <)%
LuxR &43}= 50% A3l H3l 2.2 sl= == =k
04~3 mM FZ0]i=t, o] 200,000~2,000,0004] A= molar
excessE 8= e AL ov|gith(1s). FVES H&
cyde(L-Ala-L-Pro), cycle(L-Leu-L-Pro), cycle(L-Pro-L-Va) 52 V.
fishceri LuxRS &3} Al7]1A& Xgh vbd A Asie A1
T A%t Aolth(15). o] Ay A AHL 784 437t
DKPse] F® 75719 Fxo e wethe A 3,
AHLTZ}F] ZAoll= DKPse] &% 321 cyclic dipeptide moiety
7t F8Es AgTaL B 4 vk BAA A= DKPs7h
AHL 2% 7-9jo) 213 ZAAZ o= Agtslr] wiel dojdtiar
FZ5E, ZE DKPyF 353822 cydic dipeptide moietyS
7R JomE gtk AHL A3E-Hol A3 4= e Aol
o]#3 DKPsY] Agtel 9all F=5HE LuxRY A% wWslrt
AL @431 9l AEs FEjlA A% T 715719
Zo o3 ARk A = ok AR AREe
LuxRe] BA312 93+ Y7F=24 DKPsE AHLETH IR £3|
535 Ao 2 gokdn) weba 23k stHEks LuxRS &4
%2 WH3A7)A] ESH= DKPs= AHLY) 28-S Ao 7 A
afslrIRt alar, &4 FE= s F = DKPsE AHLRF
F A-S AAFERE FEsAE Rl " ARxos
AHLZ} 3] & = AHLS] 7158 Aslishe o= A7k
T Atk AARZ cycle(L-Met-L-Pro)2] 75, ZAE DKPs Fol
A 7 7383 LuxR adtivatoro]aA 71HE oFst AR Asa
IE B, AHL §lo] cyce(L-Met-L-Pro)e+ 2 2]shH LuxR
o] &4ds} HA|, o] AHLYF e ) Bk 84 v 4
9] &golal, AHLY 37 cydeL-Met-L-Pro)S A 2] stchd
AHLYF HEdls o Hoh 22 45 Btk v =
LuxR activator$] T2 DKPsE AHLZ 37 Az)sba AR 2
A3l A5 Bk

FEAE A3 A7)V Sl SRR e FEE 879
A2 DKPl| o5t 2z xdo] AEHoz Fast 984S &
olgkar B7] o}@A wr=& Q91o]dt}. o] wjFo) AAg =S
Q12 T Fa3k AE|H ddo] DKPsl 93l 3k vh=x] AL
HAk o3y 71A dAF SolA ok ¥ Saratia liquefaciens]
swarming &4e] 0.015 mM cydo(L-Pro-L-Tyr)ell &J8] &Jm] A
A= en, £3] AHL /do] AHE S liquefaciens SAHO]
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HL (C4-HSL)E complementation 3} swarming
% 0015 mM cydo(L-Pro-L-Tyr)7} ©] 3=
sk 4= QATH5). ©33 FEe AHLECTH 1008 A=
FEoA or e A EHE B AR, V. fishceri
LuxR reporterS ©]-&3F assayol] Hlal 24 W& =gt

DKPs#} ZZ4= Q1219] B2 HE AldolAz s A
218-0] A8 EX3k= A9 Pseudomonas putida WCS3580]]
X% cyclo(L-Pro-L-Tyr), cyclo(L-Pro-L-Leu), cyclo(L-Phe-L-Pro),
cyclo(L-Va-L-Leu) 5 18] DKPs7} AZEH 11, LuxR-type 8-
55 243 A1 F Adoke Ao BaE k). =3 Mbrio
winificusE BIE3F ti4=2] Mbrio spp.ol A cydo(L-Phe-L-Pro)
(cFP7} AA=H, o] LuxR biosensors 243} A|Z #vt o}
Yt 2159 FAARID ompue] HES =gt Aol H2
BEJck27). 3] Mbrio choeradlAE Z8l8 24§32
ol ctxe] AT FEdhs Ao ® BEHATH2Y). o8 Ha
< ToxR ZAF 24 whilldol] o) vi7j=e Z1e2 Bhe{ A=),
ToxRe] cyclo(L-Phe-L-Pro)e] 232 8AIIA= oF2 WestA]
Rt} M= AF3 AAY cydo(L-PheL-Proj= P fluoresense}t
P. alcaligenes 5ol 2Jsir = A7) wjiol] DKPE &3l ol&
o]F1F Al do] dojd 7Fs AT vl =T

AH DKPs7} Pseudomonas®] 9u] &= Al E
T dte A2 oy "HelA FoA4E 7 4 Aok AA,
DKPst ©illdo] Eajiksolut 8%, 52 3 WaENE 3
2 7] WiEel A=Y A 2e SAEH FEFINE
HAETH1). ol AEEET} F71ste AlEEdo] 257
olel| mlg] AsEdo] ERleAY, A5l wetrs 5EH3] =
S F5E 59 F e 840 242 F ASS vl
Pseudomonas= ubiquitousAl ZA3Hs Aldo| 22 o]d $7d)
A AT F AL, FAolv BEA TS s Utk
E4) Pseudomonase th&5 W (multi-host pathogen)o]th.
g FRFU AE, AdFv e Aldolx e & Stk
J-d 2HFE 23t o] £5E5°] DKPsE A 5= 9l
ouvg A A 55-Pseudomonas A1e]oll DKPsE w72
shke Als dgo] B 4 Uk A& ¥ 21 Alternaria
alternate?} AJ2F8= cydo(L-Pro-L-Tyr)¢} cydo(L-Phe-L-Pro)S
H| 23 DKPsS©| phytotoxicityS 7HAths A¥H39), & ©&
25 YA Al Gaeumannomyces graminis var. tritici2]
biocontrololl P. fluoresens’} TAE T Zo] BAEATH34). ©]
A A o]50] AAs= DKPy7t ofd ks & 4 =R
R} zle A7 dasitial AzbEc

a2 Q% AuE VMR E A Al S5 F
A DKPse] AsEdaZn e Agolty, §4 &5 Kol T
Al Alde] 739 59} Al Abolel], 32 34 Al Afe
o AEEHe o3 FE Aol dold = Stk AHLO 93
AEF 212 AT 2 A o] (Euprymna scolopes)d] w3 7]3l)
A8k V. fischerioll gk A7258 WAEHAT
(42). Thoket AAE9] o2 A7tEE nith #HEE(sponge)
o] FAE e AWA L AAFTEY]
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mesohyl matrixol] 38t Aol A4 SHWEE biomasse
60%=s AT A= IHUFES MYEEY Yz} 22 9
& 3, weba] Al 3 gk 2 A7 2ol E 4 3l
tH(13,24). ZV|EA= 54 3H-5=E(Cymbastela concentrica,
Sphonochalina sp., and Tedania digitata)oll & sl= Aol A
AHLO] A=, o]Ao] sfulEaat & W] Al Hao]
A2 gz Agshed 98-S stk 0] AATHA0). BIS3HA
g2 35 E(Mycales laxissma and Ircinia strobilina)ol] 4] =
o- 52 yprotecbacteria’t FAY3HH, o] EZHE AHLe] AAFH
T Ba7} AAh24). AHLe|9lY] AsEAE sfdsE 34
AlrtollA HZEF vf Utk 53] DKPs2] -5, 84 &4S 7}
A Al 7HA] & F22] DKPse} F719] phenazine akaoids
7} F=a) sHS5E(ISoddictya setiflora)ollA] 2% P aeruginosa
Fo A HAEZEATH2, 16). °]Fl= cydo(L-Pro-L-Tyr)} cydlo(L-
Phe-L-Pro)= 35 0] ek T3 3k T (A E AAE)
ol A E S HEE(Seleta )l A £2]H Pseudomonadalesell
&:81= MlTQ] Psychrobacter spoll A= FASAS 71A]= t4=9]
DKPsE©] E2]%1tHJee H. Jung, persond communication). ©]4
o= vt} SHEFE|A antifouling 24& 7HA= DKPs7F A&
B b e, 11, 38), antifouling 438 AES 914 e
AEZZ ATHAEE A3l FozN A7l Aoz F5Hv=
oA, o] DKPs7} 34 Mlitzl, 32 34 Alud s5:71] 4l
sHgo|u A wdel] #AEo] S 7FsAol Eoh 53] siH
&Y AT AHLEY DKPy7} iE= 3971 B7] il
A AT} 571 5 ZgollA] DKPse] 98 ATete
2 87t E 5 IS Aotk

Phenazine pyocyanin

Pyocyanin chloroform-solubledt  1-hydroxy-5-methyl-phenazine
02, P aeruginosa’t A A44710 EESIAS of YISk
7] phenazine S3HE 5 7MY B2 R ES AAge HE4]
pigmente]Th(Fig. 2). ©]&4 wZoll P. aeruginosa®] Hlj¥Fefolu}
7ol o3l AdEE 1Ee] HAS 0B P aeruginosas &
THo g e} A3l cyding 48 7HA= pyocyanine
tefet uA o) tis FAA A4S JHE Bk olvE) R
AE TF, AP AR 5, epiderma Ao 37 ul+
o] F2 T8 AdE] WEel B WEA AR Azt
Z1th(10). 53] P aeruginosaoll Z+E cydtic fibrosis 341o] 7
HEHIEOA pyocyanino] AR 55 AT T e TEE &

4 OH coo
N N NH,
O
' w

Phenazine

Pyocyanin Anthranilate

Fig. 2. The molecular structures of phenazine, pyocyanin, and
anthranilate,
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Chorismate

1 phzA1-G1
phnABArpEG l 1 phzA2-G2
Anthranilate PCA
4]
antABC l PqsABCD 1
Catechol KP HHQ  phzS| phzM/phzS phzH
catA l pqul

TCAcycle Tryptophan PQSs 1-OH-PHZ  Pyocyanin PCN

HHQ : 4-hydroxy-2-heptylquinoline PCA : Phenazine-1-carboxylic acid
PQS : 2-heptyl-3-hydroxy-4-quinolone 1-OH-PHZ: 1-hydroxyphenazine
KP : Kynurenine pathway PCN : Phenazine-1-carboxamide

Fig. 3. Metabolic pathways around phenazines, pyocyanin, anthranilete,
and PQSin P, aeruginosa.

Atk Aol A=t (44), ol A FAAANN T
Ags T F ASE v Aol Pyocyanino] 2ol % P
aeruginosa= ¥ FEj o] phenazine 3IFEES AAkst=H],
Fig. 3& 159 S ZE B oJFETH5, 25).

20064, Catech®] Dianne Newman 15 Phenazine pyocyanin
°] P aeruginosas] AE Q12 HIEYAY FHF A A%
e AMS AIRBSHATHE). o714 “HF"olgt T2 LasR-19
o34 Al AHL AlS7F $7] A5 477100 PQS Al=HlE
st AlRlell o8l 3o mE BE ) B visht
HdEtha B Z1S, PQS olfoll® A 371 BAEE
pyocyanin®] ThA] 2 AR 2-g3te] AR HEF 7 7Y
ES VIR 58 F 7] vl 44 DdAlol iE ASr
A} de] vpxe Wsh= pyocyanindll s 3T 9
wjojtt. o] 52 A¢ke: 7] PQS o3 Tdo] fEdral
AR 732 27 PQS 1ol pyocyanino] jsf 2
o] F=H F Uthke TEAA AR = AT

mexGHI-opnD (efflux pumpE- coding)$} PA2274 (putetive flavin-
dependent monooxygenaseS coding) -FrAARE 27k PQSell
ofg Ldo] FEse PQS 2T R A7tEogrh4). 1)
22 PQS 4TI phenazine 343 23| E(phzl operony> “gA|
3771 AA Aol o]n] o] X ¥, mexGHI-opmD2t
PA2274= A 473710 Sofebaiol o] Fthke AMIRRH,
Digtrich 52 ©] 7 1§ F3A}e] & A Alolof] ofd Aj=
& ARdo] dofd 4= Qlthar A7ttt phzl operon ' AHE
¢] pyocyaning H1E3t phenazine 3gES0] T Al Alol
EHE7] "o o]5o] fXA Wd| o' FIgS wX=A|
gotr 1z, eJRoA ol5& H7IEF F microarayE F3H
transcriptome®] W3S AT 2 A3 mexGHI-opmD$}
PA2745 33 B F3AE2] o] pyocyanin *]2ol] <]
3 57t F2 4TS FRIEATHE). EgH mexGHI-opmD 2k
PA2274°] e PQS Aol AEE dFolME o FollA
pyocyaning 71l & A =2 4 U o]F A2 HRE
mexGHI-opmDe} PA2274%- X3}sle] ZA PQS ZAwolgkal
AZYPH {FRAA T d¥= AAZE PQS/| oFd phenazine
pyocyanindll 2J3] A== Fo|H, PQSE phenazine pyocyanin
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o] S $3F phzl operond] W FEE Ea) (PgEow
ol59] WS 2H3h= AYS & 5 U] wWiEel, Dietrich
52 phenazine pyocyaning P. aeruginosa A& Q14 YES
A A== HF AaEFo|ga AskaL, pyocyaninel 2
3 2A9E #Ax & PYO 2ETolE THE). AR
PYO 2479 FRAAEL phenazine pyocyanin®] A3 2.3
£o| 2% A 75 (Dphzl/2)el e Balo] f=5A] edsith
).

I3 pyocyaning] &3 F& AAE FAY7? ol tigk
s dAe o 22 ARSI 1) pyocyanino] 4Fs)-
2 334 31gHEo|t). 2) Escherchia coliol A 213}-3H 3]
A 315E2 superoxideE HAIA71L, o= SoxR THlA-S
48l XA xR divergent?] x| ol ER|e= soxSe] WHS
ZIAZ1A] Etk31). 28] P aeruginosadll 4] SoxR homologe=
PA22730]1, o9} divergent #1319 Sh= FAA7E HEE PYO X
Aol £3h= PA22740|t}. 3) PA2274= E. coli SoxS homolog
£ codingdlal A ek T2 W E A49)e] SoxR AFH-Y 7]
X E(soxbox)S E. coli®] ZAT} FAEHY, AAE P aeruginosa
SoxR (PA2273)0] ZA3e 4 JAth(18). T3 E. colidl A A&
paraguat #|Z]A] PA2273S B3l PA22749] o] = ETh(18,
26). 4) PA22740]9]9] mexG, PA3718% = FE] o] soxbox At
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ABSTRACT : Minority report; Diketopiperazines and Pyocyanin as Quorum Sensing Signals in
Pseudomonas aeruginosa
Joon-Hee Lee (Department of Pharmacy, College of Pharmacy, Pusan National University,
Busan 609-735, Republic of Kored)

Pseudomonas aeruginosa is an opportunistic human pathogen, causing a wide variety of infections including
cydtic fibrosis, microbial keratitis, and burn wound infections. The cell-to-cell signaling mechanism known as
quorum sensing (QS) plays akey role in these infections and the QS systems of P. aeruginosa have been most
intensively studied. While many literatures that introduce the QS systems of P. aeruginosa have mostly focused
on two mgor acyl-homoserine lactone (acyl-HSL) QS signas, N-3-oxododecanoyl homoserine lactone
(30C12) and N-butanoyl homoserine lactone (C4), several new signal molecules have been discovered and sug-
gested for their significant rolesin signaling and virulence of P. aeruginosa. One of them is PQS (Pseudomonas
quinolone signd; 2-heptyl-3-hydroxy-4-quinolone), which is now considered as a well-characterized major sig-
nal meolecule of P. aeruginosa. In addition, recent researches have also suggested some more putative signal
molecules of P. aeruginosa, which are diketopiperazines (DKPs) and pyocyanin. DKPs are cyclic dipeptides
and structurally diverse depending on what amino acids are involved in composition. Some DK Ps from the cul-
ture supernatant of P. aeruginosa are suggested as new diffusible signal molecules, based on their ability to acti-
vate Mbrio fischeri LuxR biosensors that are previoudy considered specific for acyl-HSLs. Pyocyanin (1-
hydroxy-5-methyl-phenazine), one of phenazine derivatives produced by P. aeruginosa is a characterigtic blue-
green pigment and redox-active compound. This has been recently suggested as a termina signaling factor to
upregulate some QS-controlled genes during stationary phase under the mediation of a transcription factor,
SoxR. Here, details about these newly emerging signaling molecules of P. aeruginosa are discussed.



