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Epigenetic reader proteins have gained widespread interest in the scientific community for their essential roles

in cellular function and the potential of targeted drug development to treat diseases such as cancer. Recently,

a novel family of reader proteins was identified that recognizes acetylated lysine (Kac) residues on histone tails

through a highly conserved YEATS domain. In contrast to the widely studied Kac bromodomain reader, the YEATS

domain also shows affinity for extended acyl modifications, particularly lysine crotonylation (Kcr) [1]. There are four
YEATS domain containing proteins in humans: AF9, ENL, GAS41, and YEATS2. Due to the emerging role of these
YEATS:acyl-histone interactions in cellular transcription and human disease [2], there is a compelling need to identify

small molecule inhibitors of this novel class of epigenetic readers.

AF9-YEATS Domain

AF9 is one of the most frequently observed partners in MLL
protein fusions that characterize mixed lineage leukemia
(MLL), an aggressive pediatric blood cancer [2,3]. ltis a
component of multiple epigenetic complexes, including the
Super Elongation Complex (SEC) and the DOT1L histone
methyltransferase complex [4]. AF9 was initially reported to
mediate transcriptional control by binding acetylated histones,
particularly histone H3 acetylated at lysine 9 (H3K9ac) and
H3K27ac [4]. However, it was subsequently found that the
AF9-YEATS domain also binds histone lysine crotonyl marks
to stimulate inflammatory gene expression [5].

A biochemical assay to quantify

AF9 YEATS:acyl-histone interactions

This assay utilizes Perkin EImer’s AlphaScreen® Technology,
enabling a quantitative assessment of the AF9 YEATS domain
interaction with acetylated or crotonylated histone peptides
(Figure 1A). The homogenous “mix-and-measure” nature,
absence of wash steps, ability to miniaturize and automate
the assay in multi-well plates, and robust nature of the
approach make it ideal for high-throughput screening

(HTS) applications.

AF9 exhibits strong binding to H3K9ac, H3K9cr, H3K27ac
and H3K27cr (Figure 1B), offering a variety of acyl-histone
peptides that can be used to develop a HTS assay. Further,
AF9 demonstrated a binding preference for histone
crotonylation over acetylation at the H3K27 site (Figure 1B).
Here, we show representative assay development data for
AF9 binding to H3K27cr peptides (Figures 2-4).
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FIGURE 1: ASSAY PRINCIPLE. An Amplified Luminescent Proximity Homogeneous

Assay (Alpha) can be used to quantify histone binding to the YEATS reader domain.

(A) A Streptavidin Donor Bead captures the biotinylated histone peptide and the 6xHIS-tagged
YEATS protein is bound by the Nickel-chelate Acceptor Beads. When the Donor Bead is laser
excited at 680 nm, a short-lived singlet oxygen molecule is released. When the Acceptor and
Donor beads are brought within proximity by AF9 binding to peptide, the singlet oxygen causes
emission from the Acceptor Beads. (B) This assay was optimized to quantify the interaction of
the AF9 YEATS domain with acetylated (ac) or crotonylated (cr) histone peptides. AF9 binding
to H3K9ac, H3K9cr, and H3K27cr, H3K27ac histone peptides is enriched over unmodified H3
peptide. Values within the bars indicate Z’ values compared to unmodified H3 (****p<0.0001
compared to unmodified H3 using One-way ANOVA with Bonferroni post-test, n=9). (C) Point
mutation of a conserved aromatic residue in the AF9 YEATS domain (F59A) previously identified
to abolish binding to acyl lysines [4, 5] also abolishes the AlphaScreen signal.
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