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ABSTRACT 
Breast cancer is one of the most prevalent cancers globally, and the leading cause of cancer-related deaths among women. Chemoresistance and insensitivity of cancer cells to therapy, especially in triple-negative breast cancer, are still inevitable and lead to poor prognosis. Selective autophagy and interferon signaling are relevant pro-survival mechanisms resulting in reduced efficacy of chemotherapy.
The moonlighting RNA-binding protein Syndesmos (SDOS), which has a dual nuclear-cytoplasmic localization, where it interacts with different molecular complexes including ribosomes, contributes at several levels to inhibition of DNA damage response and autophagy. As a result, breast cancers with low SDOS expression have poor prognosis and reduced sensitivity to chemotherapy. Re-expression of SDOS in low-expressing tumors, or mimicking its activity, could help to restore drug sensitivity.
We aim at elucidating the connections between DNA damage, autophagy and inflammation, and the SDOS contribution in those pathways, as well as testing strategies of ectopic SDOS expression in tumors, or administration of peptides mimicking its activity.
We employ multi-omic driven approaches to identify mRNAs whose translation is modulated by SDOS, as well as SDOS protein partners with altered activity following drug-induced DNA damage. We aim at combining iCLIP-seq, ribo-seq, and mass spectrometry to integrate the resulting data using novel techniques based on semantic artefacts (e.g. ontologies and knowledge graphs) and store them in a multimodal NoSQL database management system. Direct delivery of the SDOS-encoding transcript or SDOS-derived peptides will be tested in breast cancer organoids and mouse models.
We expect to identify a SDOS-driven transomic network with relevant roles in the onset of resistance to DNA damage-inducing agents. We also expect to move the first steps towards the delivery of RNAs and peptides into the tumor as a therapeutic strategy.
The complexity and subtype-specificity of the regulatory networks in cancer often limits our capability to effectively counteract their survival mechanisms. The moonlighting behavior of the Syndesmos protein, coupled to the well-defined nature of its functions and its established role as a biomarker in breast cancer represent a valuable opportunity to understand the mechanisms underlying chemoresistance. The development of consequent therapeutic strategies is a long road to walk, but a promising one.
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