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Satellites DNA is the major component of constitutive heterochromatin (C-het) of the eukaryotic genome and recent
discoveries highlight their fundamental role in cell determination and disease®?. Satellite DNAs are non-coding,
repetitive DNA abundant in centromeric, pericentromeric and telomeric regions. They are characterized by the
histone mark H3K9me2/3, which is recognized by the HP1 protein®. Under physiological conditions, some satellites
DNA are transcribed at low level, as they are temporally and spatially regulated*. However, in different pathological
conditions such as in cancers of the pancreas, lung, kidney and prostate, a significant increase in satellite DNA
transcripts is observed®. In addition, HP1 is deeply associated with tumorigenesis via modulating diverse molecular
mechanisms such as cell cycle, and the regulation of oncogenes or tumor suppressors®. Thus, satellite DNA is not
as stable and inert as originally thought. Furthermore, c-het has been described as organized into subdomains that
change during cell cycle progression and the establishment of cell identity*’.

The aim of this project is to analyze the spatio-temporal dynamics of satellites sequence and the effects of their
perturbations on development, using the Drosophila mechanosensory organs (bristles). Using original tools
“TALE-light® to follow directly heterochromatic sequences in vivo, we show that c-het accessibility changes
during cell cycle progression. Thus, we propose to analyze the involvement of different satellite DNA sequences
during development. The M2 student will continue in vivo experiments to follow satellites dynamics during bristle
cell lineage commitment using TALE-light®. He/She will investigate their role in coordinating cell proliferation and
cell identity establishment under conditions where particular satellites sequences organization or transcription will
be disrupted by overexpression of specific TALE-light or by modifying histone marks on satellites by epigenome
editing. Moreover, to investigate the transcriptional control of satellite (AAGAG),, the student will analyze the
formation of the bristles in context of GAF loss or gain of function since this transcription factor is required to
silence this satellite during embryo development®.

This project will help understand how some satellite sequences contribute to generate cellular diversity and will
provide insights into the mechanisms underlying identity changes in tumorigenesis.
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