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Molecular mechanisms of nucleic acid-dependent stimulation of K63-linked
polyubiquitylation
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K63-linked polyubiquitin chain is known that it does not only stimulate the
functional change of target proteins but also itself works as a signal of stress response, DNA
damage, and so on. Although we believed that K63Ub chain formation must be up-regulated
quickly/accurately in vivo, K63Ub chain formation by E2 enzyme Ubcl13/Mms2 was slow reaction in
vitro. To understand the molecular mechanism in up-regulation of K63Ub chain formation, we
previously performed a screening assay for identifying factors which stimulates K63Ub chain reaction

(without E3) and finally found that nucleic-acids (RNA and ssDNA) strongly promotes the
E2-dependent K63Ub chain formation in vitro. In this study, we focused on the stimulatory mechanism
of this reaction and we found that Ubcl3/Mms2 heterodimer has nucleic-acid binding activity which is

controlled by pH. E2-nucleic acid complex forms aggregate which seems to act as a K63Ub-assembly
factory for chain extension.
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