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Titre du projet : Is nucleus submitted to cell polarity?
Cell polarity is defined by the asymmetry of the cells, either in their shape, or organization of cellular components.
As such in epithelial cells, polarity along the apico/basal axis and relative to the epithelium plane handles the cells
organization in the tissue1,2. Cell polarization depends on extracellular biochemical and mechanical cues received
by cells. These signals trigger polarization of the plasma membrane, drive cytoskeleton and cytoplasm
reorganization3. A related question still unresolved is: is the nucleus also polarized and if so, whether this polarity
is driven by the cytoplasmic polarity?
In the laboratory, we have made an original observation suggesting a polarization of the nucleus. Indeed, analyzing
the spatio-temporal dynamics of the HP1 protein in epithelial cells, we observed that it is located preferentially on
the anterior pole of nuclei. HP1 protein recognizes the histone mark H3K9me2/3 associated with constitutive
heterochromatin that it is gene poor and enriched in repeated sequences (satellites) and transposable elements.
Constitutive heterochromatin participates to spatial chromatin arrangement and is regulated during development4,5.
Moreover, a change in heterochromatin organization is associated with a nuclear reorganization of HP1 in cancer
cells6. That HP1 compacted in a patch oriented on the anterior pole of the nucleus of epithelial cells of the drosophila
dorsal epithelium (notum) is an original, very interesting and promising observation. As such, this localization
probably reveals a new mode of heterochromatin organization in link with the cell type and their fate.
In this context, we ask several questions: how is heterochromatin localized? Whether the planar cell polarity, which
controls notum tissue polarity, is involved in this localization? and what is the physiological relevance of this
localization?
In order to answer these questions, in vivo approach allowing to follow heterochromatin dynamics will be carried
out by tracking fluorescently labelled heterochromatin binding proteins (HP1, D1, ADD1, Prod etc.) 5 as well as by
direct visualization of heterochromatic sequences (TALE-light construct7). Moreover, the impact of the planar cell
polarity on heterochromatin orientation as well as the role of proteins linking the nucleoplasm to the cytoplasm will
be analysed using mutants (heterozygote or heteroallelic combinations) or RNAi lines directed against these factors
(such as Fz and Dsh for planar cell polarity analysis8 and klarsicht and klaroid, two proteins of the LINC complex9
involved in the relationship between nucleoskeleton and cytoskeleton). In parallel, we propose to study how the
cytoskeleton is implied to the nuclear heterochromatin organization. To this aim, heterochromatin organization will
be studied under mutants or drugs conditions affecting specifically either microtubules or actin filaments. Drugs
will be injected directly into the organism or added to tissue culture using protocols currently used in the laboratory.
To carry out his project, the student will use approaches from genetics and cell biology. He/she will thus participate
in the more general project concerning the impact of the dynamics of constitutive heterochromatin on development.
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