SPECIFIC BINDING OF PWWP DOMAIN TO HISTONE METHYLATED PEPTIDES
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The “histone code” hypoyhesis postulates that specific patterns of covalent modifications of histones can be recognized by different protein modules and correlate with a specific biological role1. Chromo domains bind to methylated lysine residues of histones while Tudor domains have been reported to recognize both symmetrical dimethylated arginine and methylated lysine residues. The PWWP domain is a protein module with a conserved Pro-Trp-Trp-Pro motif present in nuclear proteins of eukaryotes2. Although specific function of the PWWP domain is still unknown, the remarkable structural and sequence similarities with the Tudor, chromo and MBT domains suggest that are all members of the same protein superfamily3.


Methylated lysine residues on histones seem to be likely binding partners for the PWWP domain. Using chemical shift mapping experiments, we have shown that the PWWP domain from the S. pombe protein SPBC215.07c4 binds specifically to trimethylated H3-K36. It does not show binding to the corresponding mono-, di- or unmethylated peptides. Fluorescent anisotropy measurements with fluorescein-labelled peptides have shown that trimethylated H3-K36 recognition, although highly specific, is of modest affinity (100 (M range). PWWP domains of the human proteins LEDGF and HDGF show the same binding specificity than the yeast one, suggesting a role of this protein module in transcription activation. The binding site involves highly conserved aromatic residues analogously to the cluster of aromatic residues responsible for the recognition of methylated histone residues by chromo and Tudor domains.
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