
Beta-fucosylamides as antiadhesives glycodrugs

targeting bacterial lectins

Résumé

Bacterial infections have a great impact on public health, that is rising following the
spread of multi-drug resistant (MDR) bacteria. Those emerged to be associated with severe
nosocomial infections and represent a major hazard to hospitalized patients immunocompro-
mised. New or alternative anti-infective strategies have become an urgent concern. Many
bacteria produce carbohydrate binding proteins called lectins that recognize glycoconjugates
at the surface of the host cells and mediate adhesion which is one of the initial and es-
sential stages for host colonization and infection. The inhibition of glycoconjugates-lectin
interactions is being explored as an efficient approach to anti adhesion therapy and biofilm
destabilization in order. Here, our targets are fucose binding lectins from the opportunis-
tic Gram-negative bacteria Pseudomonas aeruginosa and Burklholderia cenocepacia named
LecB and Bc2LC-Nter, respectively. Based on structure or fragment-based design studies
(1-3), we developed independently for each lectin, N-β-L-fucosyl amides as glycomimetic
antagonists (4-6). We investigated their potential by different biophysical methods such as
inhibition of fluorescence polarization for indirect assays, and Saturation Transfer Difference
NMR and Isothermal Titration Calorimetry for direct binding assays. This resulted in a new
hit compound with good solubility and an order of magnitude gain over α-methyl fucoside for
Bc2LC-Nter (6) and in unprecedented high-affinity ligands in the two-digit nanomolar range
for LecB (5). Crystallographic studies permitted to identified the interactions responsible
for the high affinity. Those compounds are now being tested on the other lectin to determine
if they can have a bigger spectrum of action.

1-Bermeo R, Bernardi A, Varrot A. BC2L-C N-terminal lectin domain complexed with
histo blood-group oligosaccharides provides new structural information, Molecules, 2020,
25(2):248, doi: doi:10.3390/molecules25020248.

2-Lal K, Bermeo R, Cramer J, Vasile F, Ernst B, Imberty A, Bernardi A, Varrot A, Belvisi L.
Prediction and validation of a druggable site on virulence factor of drug resistant Burkholde-
ria cenocepacia. Chem Eur J, 2021, 27, 10341–10348, doi: 10.1002/chem.202100252.

3-Sommer R, Wagner S, Rox K, Varrot A, Hauk D, Wamhoff E-C, Schreiber J, Ryckmans T,
Brunner T, Rademacher C, Hartmann E, Brönstrup M, Imberty A, Titz A. Glycomimetic,
orally bioavailable LecB inhibitors block biofilm formation of Pseudomonas aeruginosa. J
Am Chem Soc, 2018, 140(7):2537-2545, doi: 10.1021/jacs.7b11133.

4-Bermeo R, Lal K, Ruggeri D, Lanaro D, Mazzotta S, Vasile F, Imberty A, Belvisi L, Varrot
A, Bernardi A. Targeting a Multidrug-Resistant Pathogen: Design, Synthesis and Evaluation
of Burkholderia cenocepacia’s BC2L-C antagonists. ACS Chem Biol, 2022, 17(10): 2899–
2910, doi: 10.1021/acschembio.2c00532.
5-Mala P, Siebs E, Meiers J, Rox K, Varrot A, Imberty A, Titz A. Discovery of N-

sciencesconf.org:bactogre2023:443904



Mots-Clés: Glycodrugs, lectins, antiadhesive therapy


