
 

Researchers turn stem cells into somites,
precursors to skeletal muscle, cartilage and
bone
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The new protocol turned 90 percent of human pluripotent stem cells into somite
cells in just four days; those somite cells then generated (left to right) cartilage,
bone and muscle cells. Credit: UCLA Broad Stem Cell Research Center/Cell
Reports
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Adding just the right mixture of signaling molecules—proteins involved
in development—to human stem cells can coax them to resemble
somites, which are groups of cells that give rise to skeletal muscles,
bones, and cartilage in developing embryos. The somites-in-a-dish then
have the potential to generate these cell types in the lab, according to
new research led by senior author April Pyle at the Eli and Edythe Broad
Center of Regenerative Medicine and Stem Cell Research at UCLA.

Pluripotent stem cells, by definition, can become any type of cell in the
body, but researchers have struggled to guide them to produce certain
tissues, including muscle. In developing human embryos, muscle cells
—as well as the bone and cartilage of vertebrae and ribs, among other
cell types—arise from small clusters of cells called somites.

Researchers have studied how somites develop in animals and identified
the molecules that seem to be an important part of that process in
animals. But when scientists have tried to use those molecules to coax
human stem cells to generate somites, the protocols have been
inefficient.

The scientists isolated the minuscule developing human somites and
measured expression levels of different genes both before and after the
somites were fully formed. For each gene that changed levels during the
process, the researchers tested whether adding molecules to boost or
suppress the function of that gene in human pluripotent stem cells helped
push the cells to become somite-like. They found that the optimal
mixture of molecules in humans was different than what had been tried
in animals. Using the new combination, they could turn 90 percent of
human stem cells into somite cells in just four days.

The scientists followed the cells over the next four weeks and
determined that they were indeed able to generate cells including skeletal
muscle, bone and cartilage that normally develop from somites.
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The new protocol to create somite-like cells from human pluripotent 
stem cells opens the door to researchers who want to make muscle, bone
and cartilage cells in the lab. Pyle's group plans to study how to use
muscle cells generated from the new somites to treat Duchenne muscular
dystrophy, a severe form of muscle degeneration that currently does not
have a cure.

  More information: Haibin Xi et al. In Vivo Human Somitogenesis
Guides Somite Development from hPSCs, Cell Reports (2017). DOI:
10.1016/j.celrep.2017.01.040

Provided by University of California, Los Angeles

Citation: Researchers turn stem cells into somites, precursors to skeletal muscle, cartilage and
bone (2017, February 8) retrieved 20 April 2024 from 
https://medicalxpress.com/news/2017-02-stem-cells-somites-precursors-skeletal.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)

3/3

https://medicalxpress.com/tags/stem+cells/
https://medicalxpress.com/tags/cartilage+cells/
http://dx.doi.org/10.1016/j.celrep.2017.01.040
http://dx.doi.org/10.1016/j.celrep.2017.01.040
https://medicalxpress.com/news/2017-02-stem-cells-somites-precursors-skeletal.html
http://www.tcpdf.org

