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Synthesis of Length-Defined Polyubiquitin Chains Using Light-Induced Ubiquitin Elongation
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Polyubiquitination is one of the major post-translational modifications of proteins involved
in the regulation of various cellular processes, such as protein degradation, DNA repair, and
signal transduction. The diverse functions of polyubiquitin are considered to be precisely
regulated by their topology characterized by their chain length and linkage types. However, the
structure-function relationships of polyubiquitin chains remains to be elucidated due to the lack
of the methodology that enables efficient synthesis of length and linkage-defined polyubiquitin
chains toward intensive analysis of their functions. In this study, we represent a novel
chemoenzymatic method for the synthesis of polyubiquitin chains with defined chain length
and linkage types. To this aim, we designed a ubiquitin unit whose specific lysine residue is
protected by a photolabile group. The protected ubiquitin allowed stepwise elongation of
polyubiquitin chains via repetitive cycles of photoirradiation and enzymatic ubiquitin ligation.
In this presentation, we will discuss the detailed design strategy of protected ubiquitin and the
feasibility of length-defined synthesis of polyubiquitin using this methodology.
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