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IN BRIEF

A Novel Class of Histone Readers
Polycomb-group (PcG) proteins are part of
an epigenetic memory system that regulates
global gene expression throughout development in multicellular eukaryotes (Butenko
and Ohad, 2011). Sophisticated mechanisms
recruit high molecular weight complexes of
PcG proteins to specific targets in the genome. Two major PcG complexes present in
eukaryotes—POLYCOMB RESPRESSIVE
COMPLEX1 (PRC1) and PRC2—each consist of four core subunits. In the canonical
model of PcG repression, PRC2 is recruited
to DNA sequences (Polycomb response elements) that contain specific cis-regulatory
elements (such as GAGA factor binding
motifs; Deng et al., 2013; Xiao et al., 2017)
and trimethylates histone H3 Lysine27
(H3K27). PRC1 then binds to this histone
mark (H3K27me3), ubiquitinates a lysine
residue of histone H2A, and recruits complementary factors that lead to chromatin
compaction and epigenetic silencing of genes
in the region. Although PRCs are evolutionarily
conserved in plants and animals, the proteins
that recognize the H3K27me3 mark and the
mechanisms of gene silencing differ between
these kingdoms (Köhler and Villar, 2008).
In an effort to identify novel proteins involved in PcG-mediated gene silencing in
plants, Schatlowski et al. (2010) conducted
a yeast two-hybrid analysis using a truncated form of CURLY LEAF (CLF), a catalytic
subunit of Arabidopsis thaliana PRC2. In a
follow-up study, Hohenstatt et al. (2018)
screened the resulting list of potential CLF
interaction partners for proteins containing
putative chromatin reading domains. They
identified a protein containing both a PWWP
domain (implicated in methyl lysine/arginine
binding; Maurer-Stroh et al., 2003) and a nuclear localization signal. Having confirmed
that this protein interacts with CLF, and showing that it also interacts with two homologs of
CLF, the authors named the protein PWWPDOMAIN INTERACTOR OF POLYCOMBS1
(PWO1).
The authors then showed that PWO1 and
CLF, which both localize to the nucleus,
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CLF only localizes to subnuclear sites when coexpressed with PWO1. Nucleus of transgenic tobacco
root cell, showing PWO1-GFP (green) and PWO1-mCherry (red) fluorescence, and colocalization of the
signals (yellow). Bars 5 10 mm. (Adapted from Hohenstatt et al. [2018], Figure 2I.)

form a complex in planta. When GFP-CLF
and PWO1-mCherry were heterologously
coexpressed in tobacco (Nicotiana tabacum) leaf epidermal cells, the fluorescent
proteins localized to nuclear speckles of
unknown identity (see figure). As this localization pattern was not observed when GFPCLF was expressed alone, PWO1 appears
to recruit CLF to its target sites in the nucleus.
Using a series of PWO1 deletion mutants, the
authors showed that the PWWP domain of
PWO1 is required for subnuclear targeting of
PWO1. Furthermore, coimmunoprecipitation
experiments showed that PWO1 binds to
histone H3 and that the PWWP domain is
necessary and sufficient for this binding. A
point mutation in a conserved region of the
PWWP domain reduced this binding. The
PWWP domain bound to histone peptides
harboring various combinations of modifications, including H3K27me, but not to
those phosphorylated at H3S28 (H3S28p).
Thus, H3S28p may antagonize binding of
the PWO1-CLF complex to chromatin and,
hence, PcG-mediated gene silencing.
Indeed, H3K27me3S28p was previously
shown to be associated with transcriptional
activation in human embryonic cells (Gehani
et al., 2010).
Finding that PWO1 belongs to a small
gene family (PWO1-3) in Arabidopsis and
that the members of this family had almost
identical expression patterns, the authors
conducted a mutant analysis to compare
their roles. The genes were found to have
overlapping functions in regulating postembryonic growth and meristem maintenance.
Further analysis showed that PWO1 interacts

genetically with CLF to maintain full histone
H3 occupancy at several genes known to be
targets of PcG.
This discovery of a novel class of histone
readers that are possibly involved in recruiting PcG proteins to their subnuclear targets
represents a valuable contribution to the
field of plant epigenetics.
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Köhler, C., and Villar, C.B.R. (2008). Programming of gene expression by Polycomb group
proteins. Trends Cell Biol. 18: 236–243.
Maurer-Stroh, S., Dickens, N.J., HughesDavies, L., Kouzarides, T., Eisenhaber, F.,

and Ponting, C.P. (2003). The Tudor domain
‘Royal Family’: Tudor, plant Agenet, Chromo,
PWWP and MBT domains. Trends Biochem.
Sci. 28: 69–74.
Schatlowski, N., Stahl, Y., Hohenstatt, M.L.,
Goodrich, J., and Schubert, D. (2010). The
CURLY LEAF interacting protein BLISTER

263

controls expression of polycomb-group target
genes and cellular differentiation of Arabidopsis thaliana. Plant Cell 22: 2291–2305.
Xiao, J., et al. (2017). Cis and trans determinants
of epigenetic silencing by Polycomb repressive
complex 2 in Arabidopsis. Nat. Genet. 49: 1546–
1552.

A Novel Class of Histone Readers
Kathleen L. Farquharson
Plant Cell 2018;30;262-263; originally published online January 25, 2018;
DOI 10.1105/tpc.18.00064
This information is current as of January 24, 2019
Supplemental Data

/content/suppl/2018/02/01/tpc.18.00064.DC1.html

References

This article cites 8 articles, 2 of which can be accessed free at:
/content/30/2/262.full.html#ref-list-1

Permissions

https://www.copyright.com/ccc/openurl.do?sid=pd_hw1532298X&issn=1532298X&WT.mc_id=pd_hw1532298X

eTOCs

Sign up for eTOCs at:
http://www.plantcell.org/cgi/alerts/ctmain

CiteTrack Alerts

Sign up for CiteTrack Alerts at:
http://www.plantcell.org/cgi/alerts/ctmain

Subscription Information

Subscription Information for The Plant Cell and Plant Physiology is available at:
http://www.aspb.org/publications/subscriptions.cfm

© American Society of Plant Biologists
ADVANCING THE SCIENCE OF PLANT BIOLOGY

