
 

New technique could provide powerful
insights into early cell differentiation
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Sperm meets egg, setting off a cascade of events leading to the creation
of an embryo. But how do developing cells—which all contain the same
genetic information—decide what to be when they grow up? How does a
cell differentiate into muscle, skin, organs, or even new eggs and sperm?

New research may hold clues and provides surprising insights into the
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development of primordial germ cells—the cells that eventually mature
to enable reproduction.

"The question of how primordial germ cells arise in humans is hard to
study because there is no good experimental system to use," said Idse
Heemskerk, Ph.D., assistant professor in the Department of Cell and
Developmental Biology.

Much of the research to date has centered on animal models, which are
imperfect models for human development. Alternative studies using cells
in a dish have also had mixed results. Such in vitro studies, explained
Heemskerk, begin with human derived pluripotent stem cells—stem
cells modified to become embryonic-like with the inherent potential to
generate any cell in the body. These cells are then grown and observed
over a period of days.

However, "stem cell differentiation processes are poorly controlled, and
primordial germ cells might be one of the worse," explained Heemskerk.
"The yield varies a lot from cell-line to cell-line and from experiment to
experiment."

In a paper published in the journal eLife, Heemskerk, research fellow
Kyoung Jo, Ph.D., and their team describe a powerful new model system
that uses a technique called micropatterning to bring some control to the
chaos. With the technique, the lab dish is modified so that cells can only
stick to certain areas. This results in a more organized pattern of stem
cell differentiation.

"If you control the number of stem cells and the way they are arranged,
then the things they do become much more reproducible and when they
do the same thing every time you can actually dissect what is
happening," he said.
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In the micropatterned dish, pluripotent stem cells reliably form
concentric circles of different cell types that in the human embryo arise
during a process called gastrulation, explains Heemskerk. The cells are
divided up into three lineages of the body: an outer layer that becomes
skin and nerves, an inner layer that becomes the gut and organs and a
layer in between that makes muscle bone and blood. Visible also in these
new in vitro models is a fourth cell type—the primordial germ cells that
become reproductive cells.

Heemskerk explains that these cells were previously assumed to be gut
cells because, in mice, they expressed a marker that can only be found in
the mouse gut. Furthermore, the model enabled their team to determine
why cells were aligning the way they were in a methodical way. "Cells
send signals to each other to coordinate who does what…and we have
drugs to block those signals and see what happens," says Heemskerk.

One such signal, called BMP, was thought to set off a cascade for the
development of the embryo by turning on another signal called WNT,
which in turn, activated a different signal called Nodal. By blocking each
step of that cascade, the team was able to identify that Nodal, not WNT
as commonly believed, was most important for the development of
primordial germ cells.

They also found that primordial germ cells always developed at a fixed
distance from the edge of the dish. By making the micropatterned area
smaller, they could more than double the yield of germ cells—a critical
development for researchers working on the basic science of infertility.

Said Heemskerk, "We are trying to understand the basic principles of 
development and the signals that define the different cell types. We have
a system now where we can better study how the human germ line
arises."
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  More information: Kyoung Jo et al, Efficient differentiation of
human primordial germ cells through geometric control reveals a key
role for Nodal signaling, eLife (2022). DOI: 10.7554/eLife.72811

Provided by University of Michigan

Citation: New technique could provide powerful insights into early cell differentiation (2022,
May 10) retrieved 14 May 2024 from https://phys.org/news/2022-05-technique-powerful-
insights-early-cell.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/10.7554/eLife.72811
https://phys.org/news/2022-05-technique-powerful-insights-early-cell.html
https://phys.org/news/2022-05-technique-powerful-insights-early-cell.html
http://www.tcpdf.org

