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Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras)

Our internship project investigates the genome remodeling capabilities of chimeric transcription factors
created by chromosomal translocations. These unique fusions combine the DNA-binding domain of PAX3
with the C-terminal regions of various chromatin regulators, including transcription factors like FOXO1 and
WWTR1 (TAZ), chromatin remodelers such as INO80D, and transcriptional coactivators like NCOA1/2 and
MAML3. These PAX3-X fusion proteins are strongly associated with sarcomas that exhibit striking clinical and
molecular heterogeneity. A key question we aim to address is whether each fusion protein establishes a
distinct chromatin and transcriptional state early on, thereby shaping tumor identity and diversity.

To explore this, the intern will work with a cutting-edge pluripotent stem cell-derived organoid model,
where PAX3 fusion proteins are expressed during differentiation. This system allows us to study how these
oncogenic factors reprogram transcriptional and chromatin landscapes during cell fate decisions. The project
will implement state-of-the-art approaches including RNA-seq and CUT&Tag to profile transcriptional and
chromatin states, as well as immunostaining and advanced imaging techniques to assess differentiation,
tissue organization, and potential transdifferentiation events.

In parallele this intern will investigate the effects of overexpression of fusion proteins involving PAX3 on the
development of the neural tube in the chicken embryo, an accessible experimental model in which the
effects of PAX3-FOXO1 have already been characterized. Using immunolabeling techniques on histological
sections, They will analyze: i) the proliferative state of cells, ii) the organization of the neuroepithelium, iii)
cell morphology, iv) the organization of the extracellular matrix, as well as v) the expression of markers of
neural differentiation and sarcomas.

Positioned at the intersection of developmental biology, cancer research, and transcriptional regulation,
this interdisciplinary project offers a unique opportunity to uncover how oncogenic fusion proteins hijack
developmental programs to generate tumor heterogeneity.
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