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New Stem Cell State

Through cellular reprogramming, researchers have produced a novel pluripotent mouse stem
cell in vitro.
By Anna Azvolinsky | December 10, 2014
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Researchers from Mount Sinai Hospital’s Lunenfeld
Tanenbaum Research Institute and their
international colleagues have uncovered a new type
of pluripotent mouse stem cell—the “Fclass” cell—
through use of a somatic cell reprogramming
approach. An Fclass cell is able to differentiate into
all three embryonic precursor tissues, yet is
phenotypically and molecularly different from
previously characterized induced pluripotent stem
cells (iPSCs) made from somatic cells. These Fclass
cells proliferate more quickly than other stem cells
in vitro, and are characteristically lowadhesion,
giving them a fuzzy appearance. The results are
published today (December 10) in Nature.
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“What I find particularly exciting is that this opens up the idea that there may be different kinds of
pluripotent stem cells,” said Paul Knoepfler, a stem cell biologist at the University of California, Davis,
who was not involved in the work.
Juan Carlos Izpisua Belmonte, a developmental biologist at the Salk Institute for Biological Studies in La
Jolla, California, who penned an accompanying editorial, agreed. “These studies and our understanding
of embryo development teach us that we shouldn’t assume the known pluripotent stem cells represent
the whole spectrum of pluripotency. Rather, there exists a multitude of pluripotent states or novel
pluripotent states can be engineered through cellular reprograming,” Belmonte told The Scientist in an e
mail.
A second Nature paper published today provides a detailed map of the pathways somatic cells can take
to different pluripotent states through reprogramming, including those required to arrive at the Fclass
state. Maintenance of Fclass cells requires higher levels of the same transcription factors (TFs) needed
to create iPSCs originally described by Japanese scientist Shinya Yamanaka, who was a corecipient of
the 2012 Nobel Prize in Physiology or Medicine in recognition of this work. The steady, highlevel
expression of TFs, including Sox2 and Oct4, results in a distinct epigenetic, transcriptomic, and
proteomic profile of Fclass cells. These newly derived cells were also found to maintain a repressed gene
state through less global histone H3 lysine 27 trimethylation than in somatic cells, but much more than
that found in embryonic stem cells (ESCs).
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Together with three additional papers published today in Nature Communications, the aforementioned
studies comprise the detailed work of the international Project Grandiose, an effort led by Andras Nagy, a
stem cell scientist at LunenfeldTanenbaum. Nagy’s team painstakingly analyzed iPSC reprogramming by
taking cell samples every few days. The three other papers map the genomewide RNA, protein, and
epigenetic changes that occur during the transition from mature to pluripotent cells. The resulting data
sets are publicly available at Stemformatics.
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Whether these Fclass cells naturally exist in the mouse embryo is not yet clear. Nagy said he believes
these cells likely only exist in vitro, as producing them required high expression of the four transgenes.
But this does not diminish their potential utility, said Nagy. “It is really exciting because you can think
creating designer cells, that if we understand their biology deeply enough, will have therapeutic value.”
“In some ways, Fclass cells are a prototype of stem cells for disease research and therapeutic
approaches: they grow faster and under simpler conditions than iPS cells,” study coauthor Thomas
Preiss, a molecular biologist at the Australian National University in Canberra told The Scientist in an e
mail. “It was amazing to discover how cell that so distinct on a molecular level can each be pluripotent.”
The team’s next step is to produce human Fclass cells. The researchers also seek to determine whether
Fclass cells can be differentiated into functional cell types.
“[These data] will help us to understand what reprogramming is all about,” said Knoepfler. “There is still
a lot more to learn about the differentiation potential of these cells. . . . We need to understand how they
behave.”
M. Benevento et al., “Proteome adaptation in cell reprogramming proceeds via distinct
transcriptional networks,” Nature Communications, doi:10.1038/ncomms6613, 2014.
J.L. Clancy et al., “Small RNA changes en route to distinct cellular states of induced
pluripotency,” Nature Communications, doi:10.1038/ncomms6522, 2014.
S.M.I. Hussein et al., “Genomewide characterization of the routes to
pluripotency,” Nature, doi:10.1038/nature14046, 2014.
D.S. Lee et al., “An epigenomic roadmap to induced pluripotency reveals DNA methylation as a
reprogramming modulator,” Nature Communications, doi:10.1038/ncomms6619, 2014.
P.D. Tonge et al., “Divergent reprogramming routes lead to alternative stemcell states,”
Nature, doi:10.1038/nature14047, 2014.

Tags
stem cells, reprogramming, regenerative medicine, mouse embryonic stem cells, iPSCs and embryonic
stem cells
Comment

Like

206

3

Link this

Stumble

Add a Comment

You

Sign In with your LabX Media Group Passport to leave a
comment
Not a member? Register Now!

Related Articles

Tweet this

View the

Subsc

Stem Cell Divisions Help
Explain Cancer Risk

Toward Lab-Grown
Gametes

Contaminants Could’ve
Accounted for STAP
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An analysis of 31 tissues finds
that random mutations acquired
during stem cell divisions
correlate with lifetime cancer risk
—more so than heritable
mutations and environmental
factors combined.

From stem cells, scientists
generate early egg and sperm
like cells in vitro.

Embryonic stem cells likely
mucked up the cultures used in
the debunked “stimulus
triggered acquisition of
pluripotency” studies.
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