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Recognition, integration and propagation of post-translational modifications (PTMs) on histone proteins
play a crucial role in the DNA damage response. In particular, the ubiquitylation cascade mediated by the
E3 ubiquitin ligase RNF168 is central in promoting homologous recombination (HR) and nonhomologous
end-joining (NHEJ) following DNA double-strand breaks. RNF168 is recruited to DNA damage sites by
binding to ubiquitylated linker histone H1 [1], where it further ubiquitylates H2AK13-15 [2], thereby acting
as reader and writer of chromatin PTMs. However, the exact mechanisms underlying RNF168 regulation
remain elusive, as the limited availability of specifically poly-ubiquitylated H1 restricts mechanistic
research on a molecular level.

Therefore, we develop an approach employing expressed proteins, chemical derivatisation, and in vitro
reconstitution strategies to poly-ubiquitylate H1, with site- and chain-length specificity. Thus, we tightly
control and systematically vary the chromatin fibre modification state. Using such ubiquitylated
‘designer chromatin’, we found that the ubiquitylation activity of RNF168 correlates with the chromatin
ubiquitylation state. Furthermore, we dissect the influence of recruitment effects on RNF168
ubiquitylation activity. This will reveal the chromatin-state-dependent activity of RNF168 in DNA
damage repair pathways on a molecular level.
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