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The jelly-fish lounge (Image:
J Nicholson and i Takayama)

3-0Oxohexanoyl normoserine
lactone (AFIL) is producad by
Luxl and recognized by LuxR
in Vibrio fischeri

http://www.che.caltech.edu/groups/fha/quorum.html
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http://www.che.caltech.edu/groups/fha/quorum.html
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www.nottingham.ac.uk/quorum/
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Schauder, S., Potier, N., Van Dorssel

\/
N

and rlughson, F. M. (2002). Nature 415 545-549
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http://www.che.caltech.edu/groups/fha/quorum.html



rloroserine lactones (ArlL) Pan  fides

,ABB7. 6553 5556>5557



Cell r*ommlm] cator
In grarn-negatve and grarn-positive bacieria
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www.nottingham.ac.uk/quorum/



Mocdlern work nas snowrn inei
inere are itwo different autolnduc

\J V-d

Viorio narveyl

/

Cers Irn

~ Ly PPN P
Bonnie sasslar

(D

()

t al. hawve shown that

the rnodeal lurminous bac

teriurn Viorio harveyi produce
two different autoinducers,

called Al-1 and Al-2

each autoinducer is detacted by 1ts own s2nsor protein.

Oth 32n30rs transrnit information o a sharad integrator
orotein to control the outout, light 2mission.

An analogous mechanism operate in V. cholerae o
control virulence.



The Al-2 autolnducer

V. nharveyl and V. cholerag use the Al-1 quorurn
sensing circuit for intra-specias cormmunicaiorn
and the Al-2 quorurn sensing circult for inter-

23 ¢

OrMMuUnIcator

T~ ) -~ I P VY e ) m I ~ ~
[he Al-2 autoinducer appears to serve
'universal' signal for inter-species
cornmunicatorn.

The cherical identty of Al-2 rernainad
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Inter-species cornrnunication

[0 Invesiigate the rmeacnanisrm of Al-2 signaling,
sessler et al. constructed rnutants and cloned
(e gene responsivle for Al-2 production frorm
several bacteria. In each case ine genea was
nighly nornologous, and they named it |uxs.
rlomologues of  luxs and Al-2 ororlllr'rion are
wirlesprea_d In the pacterial world, suggesiing
tnat cornrmunicaton via an Al-2 :)lgnf'l response
\/.,[em IS 2 commorn rnaechanisr that pacie
ernploy for inter-species interaciion in natura
environrmeanis,
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en, X., Schauder, S., Potier, N., Van Dorssel  aer, A, Pelczer, |, Bassler, B. L., and Hughson, F. M.

IC

S0 wrhait

(ah)

O
(D
=

,\:.
Q

1S Al-27



A-ray crysial structure Of the V. harvey

A-ray crystallogranhic electron density of Al-2 (blue), with the boron atom
shown in yellow. Protzin side chains of the Al-2 sensor protein LuxP
nydrogzn bond (red dashad lines) to the furanosyl borate diester ligand.
[1] Chen, X., Schauder, S., Potier, N., Van Dorsselaer, A., Pelczer, |,
Bassler, B. L., and rluerL,OH . M. (2002). Nature 415, 545-549
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The V. harveyl Al-2 was found
[ furanosyloorate
diester. Finding boron in the
active molecule was

sSUrprising because oron,
while widely available ir
nature nas alrmost no Knowr
role in biology.

Al-2
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Cnernical Ideniity of Al-2

ognized by V. harvayi
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Variaoility of Al-2 arnonc soecies

S. typhimurirn racognize 2
chernically distinct adduct
of DPD as Al-2

The reason for tis
cornplaxity 15 not known. It
may allow dlrrerenr
S,J'-'fl'-‘:} [0 “interpret
signal in different wa /J

(L‘

Crystal structure of the S, typhimurim  Al-2
receptor, Lsrs (Miller, S I' at al.)
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Scanning confocal microscope imagas of a mature
P. aeruginosa wild-type biofilm (Upper) and a
quorurm-sansing mutant viofilm (L ow-—'r) In this case
the quorurn-sansing mutant was a lasr, rhlR
double mutant, The p-—'rspectlv-—' IS from above the
biofilm on a glass surface. The glass surface is red,
and the graen is from the g aan fluorasceant protain
encodad by the giv gzne in tha recomoinant P.
azruginosa. The wild-type biofilm consists of thick
microcolonies. The immature rutant DIofilm
appeaars thinner, and more of the glass surface is
axposad. With the [asR, rhlR mutant shown heare
(out notwith lasl, rnll mutants) zones of clearing
around microcolony towears are often observad.
Other expearimeants nave snown that these zones
are filled with extracellular polysaccharide (M.R.P.,
unpublished data),
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http://www.asm.org/news/index.asp?bid=24596
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. [0 the gares pzople play

=nzymes involved in Al-2 production and
deteciion are potenial targeis for novel
antrnicrooial drugs.

In particular, molecules that are structurally
related o Al-2 nave rmany potent

o
—
)
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v

Furanona is an ant-viofilrm
cornpound from the seaweed
Dellsea L pulchra  that does not

ct the growin of Graurn-
negati ve strains, innioits Al-2
uorurn sensing in Grarm-nagative
strains.

Structure of ( 5Z)-4-bromo-5-(bromomethyleng)-3-butyl-2( 5il)-furanone
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Inhibition of
coli biofilm
swarming
(quorurm sensing
onenomenon)
using furanone

http://cheweb.tamu.edu/orgs/groups/wood/research.html
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