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Summary

Spatial genome organization is crucial to maintain proper gene expression patterns in a cell-type specific manner. Silent heterochromatin is spatially confined towards the nuclear periphery and anchored to the nuclear lamina (NL) by lamina-associated domains (LADs), in which alternate fate genes are embedded to maintain cell identity. However, how heterochromatic lamina-associated regions are inherited after every cell division to maintain cell identity and whether re-establishment of peripheral heterochromatin organization is disrupted as a pre-requisite of malignant cell transformation is poorly studied. We have recently shown that the identity of skeletal muscle-resident PDGFRα+ mesenchymal progenitors (MPs) is controlled by PRDM16, a nuclear envelope protein that acts as an anchor for H3K9me2-marked chromatin at the NL to mediate LADs organization. Our results indicate that loss of PRDM16 impairs proper LADs establishment, inducing nuclear abnormalities and aneuploidy in MPs that derail their fate towards a myoblastic stage.
Since MPs are possible candidates as cells of origin, at least of a subset of rhabdomyosarcomas (RMS) and PRDM16 has been recently reported among the recurrent deletions in RMS, we hypothesize that PRDM16 loss of function predisposes MPs to myoblastic transformation by impairing stable LADs-NL interaction. 
To test our hypothesis and to understand how this is achieved, we aim:
- to study if PRDM16 mediates LADs-NL interactions, genome integrity and proper genome segregation during MPs’ cell cycle progression
- to investigate if PRDM16 ablation in MPs promotes RMS-genesis in vivo.
The results gained by our project have the potential to uncover a precise molecular and cellular context that allow RMS development, having the potential to identify a precise RMS subset. Moreover, our data showing PRDM16 as a regulator of heterochromatin assembly at the nuclear lamina, might inspire future research avenues for those working in other cancers in which PRDM16 is frequently mutated and inactivated.
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