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The Mary Rose

• The Mary Rose is the only 16th century warship on d isplay 
anywhere in the world. Built between 1509 and 1511,  she 
was a firm favourite of King Henry VIII.

• In 1545, while maneuvering to engage a French fleet  
outside Portsmouth, she unexpectedly went down in 1 4 m 
of water.  

• The wreck was rediscovered in 1971, and salvaged, a long 
with some 19,000 objects in 1982.  

• Approximately one-third of the original hull remain s. Most 
of the starboard side and parts of the decks had su rvived 
deeply embedded in soft yielding clay.

• Currently the hull is still in a ‘wet’ state.  It is  in the final 
stages of PEG spraying before drying and open publi c 
exhibition in 2010/2011.
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Vibrio fischeri
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-����� 
��
��1 %��
�����
�����3����
�

�
����
�

����
����
�
���������4
 

��
� �
�����
 4
%����
��
�

���������3�
�&����
� ��
����
�
�
����� .

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

3-Oxohexanoyl homoserine 
lactone (AHL) is produced by 
LuxI and recognized by LuxR
in Vibrio fischeri

3-Oxohexanoyl homoserine 
lactone (AHL) is produced by 
LuxI and recognized by LuxR
in Vibrio fischeri
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Modern work has shown that 
there are two different autoinducers in 

Vibrio harveyi
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Bonnie Bassler et al. have shown that 

• the model luminous bacterium Vibrio harveyi produce 
two different autoinducers, called AI-1 and AI-2 , 

• each autoinducer is detected by its own sensor protein.

• Both sensors transmit information to a shared integrator 
protein to control the output, light emission.

• An analogous mechanism operate in V. cholerae to 
control virulence.
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•V. harveyi and V. cholerae use the AI-1 quorum 
sensing circuit for intra-species communication 
and the AI-2 quorum sensing circuit for inter-
species communication 

The Al-2 autoinducer appears to serve as a 
'universal' signal for inter-species 
communication. 

The chemical identity of AI-2 remained unknown 
until recently …
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Inter-species communicationInter-species communication
To investigate the mechanism of AI-2 signaling, 
Bessler et al. constructed mutants and cloned 
the gene responsible for AI-2 production from 
several bacteria. In each case the gene was 
highly homologous, and they named it luxS . 
Homologues of luxS and AI-2 production are 
widespread in the bacterial world, suggesting 
that communication via an AI-2 signal response 
system is a common mechanism that bacteria 
employ for inter-species interaction in natural 
environments.
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So what is AI-2?So what is AI-2?

The chemical identity of AI-2 was obtained in 
2002 by solving the crystal structure of the V. 
harveyi sensor protein in complex with its AI-
2 molecule 1. 
[1] Chen, X., Schauder, S., Potier, N., Van Dorssel aer, A., Pelczer, I., Bassler, B. L., and Hughson, F. M. 

(2002). Nature 415, 545-549
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X-ray crystal structure of the V. harveyi
AI-2 / sensor protein complex
X-ray crystal structure of the V. harveyi
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X-ray crystallographic electron density of AI-2 (blue), with the boron atom 
shown in yellow. Protein side chains of the AI-2 sensor protein LuxP

hydrogen bond (red dashed lines) to the furanosyl borate diester ligand. 
[1] Chen, X., Schauder, S., Potier, N., Van Dorsselaer, A., Pelczer, I., 

Bassler, B. L., and Hughson, F. M. (2002). Nature 415, 545-549  
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The V. harveyi AI-2 was found 
to be a furanosylborate
diester. Finding boron in the 
active molecule was 
surprising because boron, 
while widely available in 
nature has almost no known 
role in biology. 
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Crystal structure of the S. typhimurim AI-2 
receptor, LsrB (Miller, S.T. et al.) 
Crystal structure of the S. typhimurim AI-2 
receptor, LsrB (Miller, S.T. et al.) 

Different species of 
bacteria recognize 
different forms of AI-2. 

S. typhimurim recognize a 
chemically distinct adduct 
of DPD as AI-2. 

The reason for this  
complexity is not known. It 
may allow different 
species to “interpret” the 
signal in different ways.
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Scanning confocal microscope images of a mature 
P. aeruginosa wild-type biofilm (Upper) and a 
quorum-sensing mutant biofilm (Lower). In this case 
the quorum-sensing mutant was a lasR, rhlR
double mutant. The perspective is from above the 
biofilm on a glass surface. The glass surface is red, 
and the green is from the green fluorescent protein 
encoded by the gfp gene in the recombinant P. 
aeruginosa. The wild-type biofilm consists of thick 
microcolonies. The immature mutant biofilm 
appears thinner, and more of the glass surface is 
exposed. With the lasR, rhlR mutant shown here 
(but not with lasI, rhlI mutants) zones of clearing 
around microcolony towers are often observed. 
Other experiments have shown 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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Enzymes involved in AI-2 production and 
detection are potential targets for novel 
antimicrobial drugs. 

In particular, molecules that are structurally 
related to AI-2 have many potential uses.
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Furanone is an anti-biofilm 
compound from the seaweed 
Delisea pulchra that does not 
affect the growth of Gram-
negative strains, inhibits AI-2 
quorum sensing in Gram-negative 
strains. 
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Structure of ( 5Z)-4-bromo-5-(bromomethylene)-3-butyl-2( 5H)-furanoneStructure of ( 5Z)-4-bromo-5-(bromomethylene)-3-butyl-2( 5H)-furanone

… to the games people play… to the games people play



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

Inhibition of E. 
coli biofilm 
swarming 
(quorum sensing 
phenomenon) 
using furanone
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