7

l] INTEGRATIVE
ET CELLULAIRE
E DE LYON

ECOLE
DOCTORALE

K — 34—

g} BMIC [ ,f/ ‘\ \ )
% BIOLOGIE MOLECULAIRE

Lyon 1

candice.benedetti@univ-lyon1.fr

2. Centre de Recherche en Biomedicine de Strasbourg (CRBS) - INSERM U1329 - 1, rue Eugene Boeckel 67084 Strasbourg (France)

Role of mutants FUS in nucleolar reorganization following DNA damage
Candice BENEDETTI, Pierre-Olivier MARIL Lise-Marie DONNIO1, Luc DUPUIS2 and Ambra GIGLIA-MARI

1. NeuroMyoGene Institute — Pathophysiology and Genetics of Neuron and Muscle (PGNM) laboratory - CNRS UMR 5261 — INSERM U1315 — UCB Lyon 1 - 8 av. Rockefeller 69008 Lyon (France) 1“)(, N) [

Institut NeuroMyoGene of Neuron and Musele

 FUS is an RNA/ DNA binding protein, localized in the nucleoplasm?
« FUS is found to be mutated in ALS?, a neurodegenerative disease
« FUS mutations cause cytoplasmic mislocalization and aggregation?.

 Under genotoxic stress, nucleolus undergoes reorganization, RNA Polymerase |
(RNAP1) and rDNA are relocalized to the periphery of nucleoluss.

« Once repair is completed, nucleolar proteins return to their original positions.

 This is an active process.
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A PRELIMINARY RESULTS
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In_ shScramble (WT) : UV-induced DNA damage triggers a transient relocalization of
Poll, SMN, and Coilin to the nucleolar periphery, followed by a return to their original
compartments (nucleolus or Cajal bodies) after repair in control cells?.

In shFUS : FUS depletion impairs this recovery, particularly for SMN and Collin, which
fail to fully return to Cajal bodies. Poll also shows defective relocalization.

In FUS mutant : FUS mutants show varied phenotypes:

» YnCA: Normal behavior, and partial recovery for Poll and SMN
» PLD27YS: partial or abnormal recovery (e.g., Coilin microfoci, delayed relocalization)
» PLD mutant: persistent mislocalization even before UV, with no proper recovery.
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Conclusion / Perspective

WE KNOW THAT FUS IS essential for the correct dynamic relocalization of key nuclear components during the UV

damage-repair cycle (RNAP1, SMN and Coillin)

INn disease models.

‘Investigate the molecular mechanisms regulating the relocalization of Poll, SMN, and Coilin after
stress, and FUS's direct role in these pathways.
WE WANT TO ‘Explore the functions of FUS’s PLD domain, particularly its involvement in nuclear compartment
dynamics and protein/RNA interactions.
K ‘Establish a functional link with ALS, by assessing whether similar nuclear relocalization defects 009
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