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Plant homeodomain (PHD) fingers are frequently present in proteins involved in chromatin remodelling and bind to nucleosomes [1, 2]. The family of tumour suppressors Inhibitors of Growth (ING) contains a PHD at the C-terminus. PHD finger has a basic region at the C-terminus (RKKK) that it could be involved in binding to phosphoinositides, the same way that occurs with PHD of ING1 and ING2. We show that the PHD of ING4 does not bind to phosphoinositides, but specifically recognises (kD= 4M) histone 3 trimethylated at lysine 4 (H3K4me3), that is a hallmark of active genes. H3 and H3K9me3 bind to PHD with a two orders of magnitude larger KD while H4K20me3 does not bind to PHD, all of them are associated with gene silencing. 
Recently, the binding and functional implications of the PHD finger of ING2 to H3K4me3 have been characterised, and shown to be essential for transcriptional repression of the corresponding gene [3] while the interaction of PHD NURF with H3K4me3 module transcription initiation [4]. Consequently, although the precise functional implications of H3K4me3 recognition by ING4 PHD domain are still to be determined, the results presented here show that it behaves differently from the ING2 PHD finger, which performs as a dual specificity module for both H3K4me3 and phosphatidylinositol-5-phosphate.

The structure of ING4 PHD and its affinity and binding site for histone 3 derived peptides have been measured by NMR for the wild type and for a mutant detected in lung cancer, which shows differences in binding affinities.
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