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Chemical Biology
with the Ubiquitin Signal
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In this talk, | will present our synthetic approaches for protein ubiquitination to shed
light on the various unknown aspects of the ubiquitin signal in cellular pathways. The
enzymatic attachment of ubiquitin to a specific protein target is a widely utilized
posttranslational modification in eukaryotes, which is involved in various aspects of
cellular functions and has been implicated in several diseases. The overwhelming majority
of biochemical, biophysical and structural studies in the field rely on the in vitro enzymatic
reconstitution of this complex modification for the protein of interest. However, the
enzymatic approaches are often challenged by the isolation of the specific ligase, the
heterogeneity of the modified protein and obtaining workable quantities of the
ubiquitinated conjugates. Our group is developing novel non-enzymatic methods for the
efficient and site-specific protein ubiquitination to overcome the limitations of the
enzymatic machinery. These approaches allowed for the semisynthesis of homogeneous
ubiquitinated protein such as alpha-synuclein and histone H2B to support the ongoing
efforts aiming at studying the effect of ubiquitination in these systems. We are also
expanding these approaches to study and target different deubiquitinases to shed light on
their role in health and disease, and ultimately, for drug development.
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