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Stem cells have the remarkable capacity to both self-renew and give rise to many
types of more specialized cells in the body, which explains their great therapeutic
potential in regenerative medicine. But that’s not the only reason stem cells have
become such a hotbed of scientific inquiry. These cellular transformers also offer an
invaluable research tool for probing the disease mechanisms that underpin cancer,
aging and a host of other health problems. Our major interest is to elucidate the
mechanisms of self-renewal and multi-lineage differentiation of hematopoietic stem
cells (HSCs). We are also interested in how the deregulated HSC functions are
associated with aging of our body and the development of age-related
hematological malignancies. We approach these issues mainly from the view point

of epigenetics.
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Polycomb repressive complex (PRC) 1 regulates
stem cell fate by mediating mono-ubiquitination of
histone H2A at lysine 119. While canonical PRC1 is
critical for hematopoietic stem and progenitor cell
(HSPC) maintenance, the role of non-canonical PRC1
in hematopoiesis remains elusive. PRC1.1, a non-ca-
nonical PRCI1, consists of PCGF1, RING1B, KDM2B,



146

and BCOR. We recently showed that PRC1.1 insuffi-
ciency induced by the loss of PCGF1 or BCOR causes
myeloid-biased hematopoiesis and promotes trans-
formation of hematopoietic cells in mice. Here we
show that PRC1.1 serves as an epigenetic switch that
coordinates homeostatic and emergency hematopoie-
sis. PRC1.1 maintains balanced output of steady-state
hematopoiesis by restricting C/EBPaa-dependent
precocious myeloid differentiation of HSPCs and the
HOXA9- and 3-catenin-driven self-renewing network
in myeloid progenitors. Upon regeneration, PRC1.1 is
transiently inhibited to facilitate formation of granu-
locyte-macrophage progenitor (GMP) clusters, there-
by promoting emergency myelopoiesis. Moreover,
constitutive inactivation of PRCI1.1 results in un-
checked expansion of GMPs and eventual transfor-
mation. Collectively, our results define PRC1.1 as a
novel critical regulator of emergency myelopoiesis,
dysregulation of which leads to myeloid transforma-
tion.
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UTX/KDMB6A, a histone H3K27 demethylase and
a key component of the COMPASS complex, is fre-
quently lost or mutated in cancer; however, its tumor
suppressor function remains largely uncharacterized
in multiple myeloma (MM). Here, we show that the
conditional deletion of the X-linked Utx in germinal
center (GC) derived cells collaborates with the acti-
vating Braf*“F mutation and promotes induction of
lethal GC/post-GC B cell malignancies with MM-like
plasma cell neoplasms being the most frequent. Mice
that developed MM-like neoplasms showed expan-
sion of clonal plasma cells in the bone marrow and
extramedullary organs, serum M proteins, and ane-
mia. Add-back of either wild-type UTX or a series of
mutants revealed that cIDR domain, that forms
phase-separated liquid condensates, is largely respon-
sible for the catalytic activity-independent tumor sup-
pressor function of UTX in MM cells. Utx loss in con-
cert with Braf**™® only slightly induced MM-like
profiles of transcriptome, chromatin accessibility, and
H3K27 acetylation, however, it allowed plasma cells to
gradually undergo full transformation through activa-
tion of transcriptional networks specific to MM that
induce high levels of Myc expression. Our results re-
veal a tumor suppressor function of UTX in MM and
implicate its insufficiency in the transcriptional repro-
gramming of plasma cells in the pathogenesis of MM.
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