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Polycomb group (PcG) proteins are evolutionarily conserved epigenetic repressors of
developmental genes. PcG-mediated gene silencing involves at least two distinct enzymatic
activities directed to histone tails: the first mediates Histone H2A mono-ubiquitination at K119
(H2AK119ub1) by the polycomb repressive complexes 1 (PRC1), while the second mediates H3
tri-methylation at K27 (H3K27me3) by the polycomb repressive complex 2 (PRC2). The molecular
complexity underlying PcG-mediated gene silencing could be partly explained by the diversity of
the PCGF factors (from PCGF1 to PCGF6) that directly associate with RING1A/B proteins. The
ring finger protein PCGF6 (polycomb group ring finger 6) interacts with RING1A/B and E2F6
associated factors to form a non-canonical PRC1 (polycomb repressive complex 1) known as
PCGF6-PRC1. Interestingly, PCGF6-PRC1 includes sequence-specific DNA binding proteins
such as E2F6, MAX, MGA and TFDP1. This suggests that such DNA binding proteins could play
a role in sequence specific recruitment of PCGF6-PRC1 to target loci; however, this notion has
not been experimentally validated.

In this study, we therefore purified the PCGF6-PRC1 complex and examined the contribution
of PCGF6 to ESC maintenance and embryonic development. We demonstrate that PCGF6
mediates repression of target genes by recruiting RING1B and facilitating H2AK119ub1. Taking
advantage of a Pcgf6 conditional allele, we show that PCGF6 and RING1B common targets are
enriched for meiosis- and germ cell-related genes in ESCs, and that such genes are robustly de-
repressed in the absence of PCGF6 (Pcgf6-KO). Importantly, silencing of germ cell-related genes
by PCGFG6 likely plays a role in proliferation and growth of ESCs. We further demonstrate that
PCGF6 is involved in pre- and peri-implantation mouse development. Indeed, loss of Pcgf6 leads
to pleiotropic defects in vivo, including aberrant axial development and impaired placenta
formation. We also reveal a unique recruitment mechanism amongst PRC1 complexes whereby
PCGF6-PRCI1 utilizes its MGA and MAX components as a heterodimeric DNA binding module to
directly recognize and repress expression of germ cell- and meiosis-related genes to support ESC

maintenance and embryonic development.
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