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Two distinct Polycomb complexes, PRC1 and PRC2, collaborate to maintain

epigenetic repression of key developmental loci in embryonic stem cells (ESCs).
Although the respective complexes catalyze mono-ubiquitination of histone H2A
(H2Aubl) and trimethylation of H3 lysine 27 (H3K27me3), the extent which these
modifications contribute to Polycomb repression remains controversial. To address this
issue, we characterized PRC1 mutants that either lack the ability to catalyze H2Aubl
or ineffectively bind H3K27me3. We find that the catalytically-inactive PRC1 mutant
maintains the ability to compact chromatin at the Hox loci, but is nonetheless essential
to facilitate repression of target genes and to maintain ESCs in an undifferentiated state.
We further show that PRC1 localization and H2Aubl deposition at most but not all
target loci depends on physical recognition of H3K27me3 by CBX2, a core PRC1
subunit. Our data suggest that heterogeneous mechanisms, including chromatin
compaction and ubiquitination, as well as PRC2-dependent and PRC2-independent



recruitment modes underlie PRC1 function. Such diverse sensing mechanisms and
effectors might be required for appropriate loading of PRC1 onto heterogeneous target
loci, and/or to maintain a repressive state that is robust yet highly responsive to
developmental cues during ES cell self-renewal and differentiation.
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