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	Description


	While conventional therapies are often effective in treating cancer, tumor cells can acquire tolerance to these treatments over time. In other words, cancer cells adapt to the therapies and can then survive, leading to resistance that is often fatal to patients. In this context, epigenetic therapies, also known as epi-drugs, represent an emerging class of chemical compounds that not only prolong the efficacy of conventional therapies, but also overcome acquired resistance. In this regard, the interdisciplinary chemistry-biology master-2 project proposed here aims to characterize and optimize chemical compounds specifically targeting the family of histone H4-K20 methyltransferases SUV4-20H1 and SUV4-20H2, which are emerging as key players in the development of aggressive forms of prostate cancer (2). The feasibility of this proposal is based on preliminary data enabling the Master-2 student to obtain valuable results. The experiment plan will be as follows: (i) at IRCM, the student will determine the specificity and efficacy of these new compounds by studying their impact on SUV4-20H functions in cell culture and in vivo models This will be done by measuring the levels of SUV4-20Hs and H4K20 methylation by immunoblots, the expression of SUV4-20H targeted genes by RTqPCR and the impact of these drugs on cancer cell behavior by FACS analysis and live cell imaging.

(ii) at IBMM, the student will contribute to the synthesis to optimization of the previously identified inhibitors to target specifically SUV4-20H2, based on available crystal structure. Since SUV4-20H2 has also non catalytic functions important for cancer cell growth (data from partner 1), we will also explore the possibility to induce the degradation of this enzyme. This last part will be done by developing PROTACs against SUV4-20H2. Two types of PROTACSUV4-20H2, small molecule and peptide-based PROTACs, will be synthesized. These PROTACSUV4-20H2 will be then tested at IRCM for their ability to degrade SUV4-20H2 and lower histone methylation level.
In conclusion, this interdisciplinary chemistry-biology project should provide (i) a more detailed understanding of the functions of SUV4-20Hs in gene regulation, (ii) clarify the biological effects of their inhibition by epi-drugs, and (iii) provide proof-of-concept for a new therapeutic option for the treatment of aggressive forms of prostate cancer.

	Duration  (2 to 6 months)


	6 months (bourse Master UM)


