The Arabidopsis (ASHH2) CW domain binds monomethylated K4 of the histone H3 tail
through conformational selection
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Chromatin post-translational modifications (PTM) are thought to be important for epigenetic
effects on gene expression. Methylation of histone N-terminal tail lysine residues constitutes
one of many such modifications, executed by families of Histone Lysine Methyltransferase
(HKMTase). One such protein is ASHH2 from the flowering plant Arabidopsis thaliana,
equipped with the interaction domain CW and a HKMTase domain, SET. The CW domain of
ASHH?2 is a selective binder of monomethylation at Lysine 4 on the N-terminal tail of histone
H3 (H3K4mel) and likely helps the enzyme dock correctly onto chromatin sites [1]. The
study of CW and related interaction domains have so far been emphasizing lock-key models,
possibly missing important aspects of histone-tail CW interactions. We here present an
analysis of the ASHH2 CW:H3K4mel complex using high-resolution NMR spectroscopy and
molecular dynamics. ASHH2 CW emerges as a flexible domain that undergoes stabilization
and compaction upon ligand binding. p-augmentation and a rearrangement of coils coincides
with changes in the flexibility of the complex, in particular its coils but also in the 31 and 32
strands and the C-terminal part of the ligand. Overall, the binding process is consistent with
conformational selection. We propose that this binding mode presents an advantage when
searching out the correct PTM state among the highly modified and flexible histone tails, and
also that the binding shifts the catalytic SET domain towards the nucleosome.

References
1. V. Hoppmann, T. Thorstensen, P. E. Kristiansen, S. V. Veiseth, M. A. Rahman, K. Finne, R. B.
Aalen, and R. Aasland, EMBO J, 1939 (2011).



