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Project summary:

Nucleosomes constitute the structural units which allow 3D organization of DNA and modulate access to the
genome to achieve gene transcription, repair and duplication. Nucleosomes are made up of two copies of each
of the core histones H2A, H2B, H3 and H4. The composition of nucleosomes in terms of histone variant
sequences and multiple post-translational modifications (PTMs) on lysine, arginine and serine residues
exquisitely regulate all DNA-templated processes. For example, variant H3.3 and lysine acetylation on multiple
residues are usually associated with active transcription. The information of histone variant and PTM relative
amounts can be provided by mass spectromety (MS) analysis of histones, classically after their enzymatic
proteolysis to produce peptides of 10-40 amino acids.This type of analysis provides valuable insights into the
changes in relative abundances of (variant x PTM) combinations during cell differentiation processes or
between healthy and diseased tissues. However, the co-existence of PTMs in a given histone molecule and the
preferential association of PTMs and histone variants in the same nucleosome cannot be grasped by these
analyses. To decipher the histone code orchestrated within nucleosomes, an analytical method which
maintains intact these structures is required. In 2021, such a proteomic approach named Nuc-MS was
published, which makes the most of a mass spectrometer equipped with a high-mass detectionrange and a
fragmentation mode well suited to the analysis of high mass and charge peptides (Electron Transfer
Dissociation). Ourlab hasrecently acquired such an instrument.In this project, we aim to build on ourexpertise
in mass spectrometry and analysis of protelyzed histones to establish this cutting-edge analytical approach.
We will apply iton commercial nucleosomes, nucleosomes extracted from mouse brain (WT and a model for a
neurodegenerative disease) and the subset of nucleosomes enriched by immuno-precipitation of histone H3
bearing a specific acetylation mark.
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