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Model depicting how PCGF1-PRC1 contributes to regulate early hematopoiesis.
Two distinct PRC1 pathways, replication-related and H2AK119ub1-dependent
pathways, are cooperatively used to facilitate early hematopoiesis as shown in the
right panel. PCGF1-PRC1 prevents excess accession of chromatin remodeling
factors, such as BRG1, to the nascent DNA in replication-associated manner
and, in turn, facilitate H3K27me3 deposition by PRC2 via maintenance of
proper nucleosome density. Other variant PRC1 incorporating PCGF3/5/6 are
expected to facilitate PRC2 loading via H2AK119ub1-dependent manner.
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PCGF1-PRC1 contributes to maintain proper identities of HSPCs by inhibiting
the inappropriate emergence of TMPs as depicted in the left panel. Credit: 
Nature Communications (2022). DOI: 10.1038/s41467-022-34856-8

Throughout our lives, a small pool of hematopoietic stem/progenitor
cells (HSPCs) ensures the stable production of a wide range of blood and
immune cells in our bodies. RIKEN researchers have now discovered
how these cells preserve their ability to develop into different
cells—even after many years and countless rounds of cell division. Their
research is published in Nature Communications.

The expression of genes is partly controlled by changes in the
organization of chromatin, a tightly packed complex of DNA and
protein. For example, chromatin can interact with a multi-protein
assembly known as polycomb repressive complex 1 (PRC1). This
silences nearby genes by chemically modifying histones—the basic units
of DNA packing.

Evidence that PRC1 helps establish and preserve HSPC
identity—ensuring that these progenitors do not begin developing into
more functionally specialized cells—intrigued Tomokatsu Ikawa of the
RIKEN Center for Integrative Medical Sciences (IMS) and the Tokyo
University of Science.

"However, PRC1 forms at least six complexes," Ikawa says. "And
differences in the various partner proteins involved can profoundly alter
how it affects gene expression."

Now, the importance of a complex formed by PRC1 with the protein
PCGF1 has been highlighted in a careful analysis of mouse HSPCs by a
team led by Ikawa and Haruhiko Koseki, based at both IMS and Chiba
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University.

Significantly, this PRC1–PCGF1 complex also helps to ensure the
incredible developmental flexibility of embryonic stem cells, which can
mature into any other cell type in the body.

The researchers also determined how the complex helps to preserve
HSPC identity during cell division. As part of this process, each
chromosome replicates to produce sufficient DNA for two new
"daughter" cells. But the newly synthesized DNA lacks the chromatin
organization and modifications present in the parental DNA.

This is where PRC1–PCGF1 comes in. It interacts with actively
replicating chromosomes and coordinating the formation of chromatin
patterns that ensure that daughter cells retain the same gene-expression
patterns as the parent cell.

Accordingly, loss of PCGF1 in these cells tends to cause them to
differentiate into various immune cell subtypes. "PCGF1 is needed to
ensure that the proper chromatin conformation is inherited after DNA
replication," says Ikawa.

While these findings are an important step toward understanding the
molecular pathways governing the development of blood cells, they only
scratch the surface of the underlying complexity. Ikawa and colleagues
are now untangling how PRC1 acts with other proteins in the PCGF1
family in the context of HSPCs.

"For example, PCGF4 is important for maintaining HSPC identity,
whereas other PCGFs seem to be critical for differentiation of the
HSPCs," says Ikawa.

  More information: Junichiro Takano et al, PCGF1-PRC1 links
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chromatin repression with DNA replication during hematopoietic cell
lineage commitment, Nature Communications (2022). DOI:
10.1038/s41467-022-34856-8

Provided by RIKEN

Citation: The secret to preserving stem cell identity over time (2023, March 14) retrieved 25
April 2024 from https://phys.org/news/2023-03-secret-stem-cell-identity.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://dx.doi.org/10.1038/s41467-022-34856-8
https://dx.doi.org/10.1038/s41467-022-34856-8
https://phys.org/news/2023-03-secret-stem-cell-identity.html
http://www.tcpdf.org

