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Project summary:

Background: Fungal infections kill an estimated 3.8 million people every year — more than the combined global deaths
from tuberculosis, malaria and HIV. However, fungal pathogens remain poorly studied, with key aspects of their biology
and virulence still not fully understood. Among these pathogens, Candida albicans is a leading cause of deadly
bloodstream infections in hospitals worldwide. A key determinant of its pathogenicity is its ability to switch between
two distinct forms: a unicellular yeast form that spreads through the bloodstream and an invasive filamentous form
that penetrates host tissues. This morphological switch is essential for infection, yet how the fungus senses its
environment and chooses between these forms remains unclear.

Our laboratory has identified a Candida protein called Bdfl as a promising new antifungal target. Bdfl is a
transcriptional regulator that binds chromatin by recognizing acetylated histones (DNA-packaging proteins) through
specialized modules called bromodomains. Acetylation is a common epigenetic modification of specific histone lysine
residues. Unlike its human counterpart, the Candida protein has a uniquely structured binding pocket that allows it to
recognize a less common modification of these lysines, called crotonylation. In a recent breakthrough, we discovered
that this structural difference enables the fungus to respond to host-derived metabolites and influences whether it
adopts the yeast or invasive form. These findings suggest that Bdf1 acts as an epigenetic sensor linking the host
environment to fungal virulence.

Objectives: This project aims to define how Bdfl controls morphotype switching in Candida albicans. The goals of ths
M2 internship are to: (1) determine whether Bdf1 directly recognizes histone crotonylation in living cells; and (2)
uncover the structural basis that allows Candida Bdfl to recognize crotonylated histones.

Methodology: The project combines cell biology, biochemistry and structural biology. Using live-cell fluorescence
microscopy (FRAP), the student will analyze the mobility of Bdfl in human and fungal cells in response to changes in
histone crotonylation. In addition, the student will express and purify Bdfl bromodomains and determine how they
recognize crotonylated histones by solving their 3D structure by X-ray crystallography, using diffraction data collected
at the ESRF synchrotron located next to our institute. Through this work, the student will gain hands-on training in
fluorescence microscopy, protein purification and structural biology within an international research environment at
the interface of epigenetics and host—pathogen interactions.
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