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            Abstract
Mammalian histone H3.3 is a variant of the canonical H3.1 essential for genome reprogramming in fertilized eggs and maintenance of chromatin structure in neuronal cells. An H3.3-specific histone chaperone, DAXX, directs the deposition of H3.3 onto pericentric and telomeric heterochromatin. H3.3 differs from H3.1 by only five amino acids, yet DAXX can distinguish the two with high precision. By a combination of structural, biochemical and cell-based targeting analyses, we show that Ala87 and Gly90 are the principal determinants of human H3.3 specificity. DAXX uses a shallow hydrophobic pocket to accommodate the small hydrophobic Ala87 of H3.3, whereas a polar binding environment in DAXX prefers Gly90 in H3.3 over the hydrophobic Met90 in H3.1. An H3.3–H4 heterodimer is bound by the histone-binding domain of DAXX, which makes extensive contacts with both H3.3 and H4.
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                    Figure 1: Overall structure of the DAXX HBD–H3.3–H4 complex.[image: ]


Figure 2: Conformational differences between the DAXX HBD–bound and nucleosomal H3.3–H4 complexes.[image: ]


Figure 3: H3.3 residues responsible for DAXX binding specificity.[image: ]


Figure 4: DAXX residues important for recognition of H3.3.[image: ]
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