N

N

The Dark Side of the Wall: Atomic Force Microscopy
Revelations on Drug Resistance and Adhesion
Hélene Martin-Yken, Cécile Formosa-Dague, Marion Schiavone, Etienne

Dague

» To cite this version:

Hélene Martin-Yken, Cécile Formosa-Dague, Marion Schiavone, Etienne Dague. The Dark Side of the
Wall: Atomic Force Microscopy Revelations on Drug Resistance and Adhesion. Fungal Cell wall 2017
Conference, Pr; Mritxell Riquelme, Oct 2017, Ensenada, Mexico. hal-02944890

HAL Id: hal-02944890
https://hal.inrae.fr /hal-02944890

Submitted on 21 Sep 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-02944890
https://hal.archives-ouvertes.fr

The Dark Side of the Wall:
Atomic Force Microscopy Revelations
on Drug Resistance and Adhesion.

Héléne Martin-Yken®, Cécile Formosa-Dague’, Marion Schiavone?,
and Etienne Dague®,

. LISBP, INSA, Université de Toulouse, INRA UMR792, CNRS UMR5504,
135 avenue de Rangueil, Toulouse, F-31077, France
Z LAAS, CNRS, 7 Avenue du Colonel Roche, Toulouse, F-31077, France

e-mail: helene.martin@insa-toulouse.fr

The cell wall of yeast and fungi plays a crucial role in the way these cells sense,
respond and adapt to environmental perturbations. Using recent Atomic Force Microscopy
technological developments, the biophysical consequences of different stresses on the major
human fungal pathogen, Candida albicans, were imaged and measured. Morphological
changes were characterized at the nanoscale, including surface roughness, elasticity and
adhesive properties. Exposure to the antifungal Caspofungin was shown to cause a deep cell
wall remodeling with major modifications of chitin and beta-glucan content. Remarkably, a
low dose of Caspofungin (i.e., 0.5 x MIC) provoked a strong expression of adhesive proteins
on the cell surface of C. albicans, a side effect highly relevant considering its wide spread
medical use. Moreover, Single Molecule Force Spectroscopy (SMFS) experiments by AFM
allowed us to visualize the organization of these adhesins, to map them on the cell surface and
to quantify the adhesion forces, including on cells undergoing mophogenetic differentiation.
Combined with molecular biology tools, this approach enabled us to unravel the particular
contribution of previously uncharacterized proteins (PGA22 and PGA59) to C. albicans
adhesion mechanism. In addition, functionalizing the AFM tip with antibodies allows
following the appearance of specific proteins, while precisely mapping them at the cell
surface and even measuring the time scale of their progression through the cell wall. The
example of Hwpl appearance on geminating hyphal tubes will be illustrated.



