Structural and functional studies of PA-IL lectin.
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Pseudomonas aeruginosa is the most important bacterial pathogen associated with chronic
respiratory infection and has a major contribution to mortality in patients with cystic fibrosis.
The virulence of Pseudomonas aeruginosa is associated with its ability to develop antibiotic
resistance, to adhere to epithelial cell surfaces and to form biofilm. The bacterium produces
several carbohydrate-binding proteins (lectins) which binds to glycoconjugates at the surface
of host cells.

We focused our study on PA-IL (LecA) lectin, a cytosolic protein of 13 KDa [1], specific for
D-galactose and binding strongly to terminal nonsubstituted Galal->Gal extremities on
polysaccharides [2]. The structure of PA-IL in complex with galactose has been solved but the
biological role is far from being elucidated [3]. PA-IL has been proposed to be invovled in
attachment to apical surfaces of epithelial cells by interaction with fibronectine [4] and also in
biofilm maturation [5]. The lectin has a strong level of cytotoxicity and its production is under
quorum sensing control.

The aim of this work is the biochemical and structural characterization of the interaction
between PA-IL and different epitopes: Galal-2Gal-O-methyl, Galal-3Galf1-4Glc, Galal-
4Galp1-4Gle, Galal-6Glc. The combine use of microcalorimetry, crystallography and
molecular modelling data allow for understanding the structural and thermodynamical basis of
the interactions in the active site. Therapeutical application would be the inhibition of P.
aeruginosa infection that could provide an alternative or a complement to antibiotics
treatment.

[1] Gilboa-Garber, N., Mizrahi, L., Garber, N., canadian journal of biochemistrery, 1977, 55, 975-81.
[2] Lanne, B., CA®opraga, J., Bergstrom, J., Motas, C., Karlsson, K., Glycoconjugate Journal, 1994,
11, 292 - 298.

[3] Cioci, G., Mitchell, E. P., Gautier, C., Wimmerova, M., Sudakevitz, D., Perez, S., Gilboa-Garber, N.,
Imberty, A., FEBS Lett, 2003, 555, 297-301.

[4] Rebiere-Huét, J., Di Martino, P., Hulen, C., Can J Microbiol, 2004, 50, 303-12.

[5] Diggle, S. P., Stacey, R. E., Dodd, C., Camara, M., Williams, P., Winzer, K., Environ Microbiol,
2006, 8, 1095-104.

Respiratory infection, Pseudomonas aeruginosa, PA-IL



