
 

Mechanical stress is a key driver of cell-cell
fusion, study finds
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An attacking cell (pink) invades a receiving cell prior to cell-cell fusion. Credit:
Shuo Li/Used with permission from Developmental Cell

Just as human relationships are a two-way street, fusion between cells
requires two active partners: one to send protrusions into its neighbor,
and one to hold its ground and help complete the process. Researchers

1/3



 

have now found that one way the receiving cell plays its role is by having
a key structural protein come running in response to pressure on the cell
membrane, rather than waiting for chemical signals to tell it that it's
needed. The study, which helps open the curtain on a process relevant to
muscle formation and regeneration, fertilization, and immune response,
appears in the March 9 issue of the journal Developmental Cell.

"We knew that in cell fusion, one cell attacks its fusion partner, but we
didn't know what the other cell was doing," says Elizabeth Chen, Ph.D. ,
an associate professor of molecular biology and genetics at the Johns
Hopkins University School of Medicine. "Now we know that the other
cell is putting up some resistance."

The merging of two cells, which is crucial to conception, development
and physiology of complex organisms, was long thought to be a
symmetrical process, where two cells contribute equally. But two years
ago, Chen's research group showed that, in fact, one of the fusion
partners initiates the process by extending fingerlike protrusions into the
other partner.

For this study, Chen's group and collaborators focused on the receiving
partner. Using fruit fly embryos and lab-grown fly cells that were
induced to fuse, they saw that in the areas where the attacking cells
drilled in, the receiving cells quickly fortified their cellular skeletons,
effectively pushing back. "We think that by stiffening its skeleton in this
way, the receiving cell avoids moving away from the attacking cell, in
which case fusion couldn't occur," Chen says. "The interplay of the two
cells pushing against one another brings the two cell membranes into
close proximity so that fusion can proceed."

But how were the cellular skeleton's building blocks, such as the protein
myosin II, being summoned to the fusion site? To find out, Chen's group
altered cell surface proteins that are known to relay chemical signals in
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the receiving cells of fly embryos. "In most of the cells, we still saw
myosin swarm to the fusion site, despite the fact that chemical signaling
had been disabled," Chen says. In other words, myosin is able to sense
and respond to pressure on the outside of the cell. Myosin's
"mechanosensory" response was also seen when Chen's collaborators
used either a tiny pipette to apply a pulling force or a tiny probe to apply
a pushing force to lab-grown cells.

There is much still to learn about the cell fusion process, however. Next,
Chen's group plans to examine how pressure is conveyed from the cell
membrane to its skeleton and which proteins on the membrane facilitate 
fusion.

  More information: Developmental Cell, www.cell.com/developmental-
cel … /abstract/S1534-5807%2815%2900028-3

Provided by Johns Hopkins University School of Medicine

Citation: Mechanical stress is a key driver of cell-cell fusion, study finds (2015, February 12)
retrieved 7 May 2024 from
https://phys.org/news/2015-02-mechanical-stress-key-driver-cell-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)

3/3

https://phys.org/tags/cells/
https://phys.org/tags/cell+membrane/
https://phys.org/tags/cell+membrane/
https://phys.org/tags/fusion/
http://www.cell.com/developmental-cell/abstract/S1534-5807
http://www.cell.com/developmental-cell/abstract/S1534-5807
https://phys.org/news/2015-02-mechanical-stress-key-driver-cell-cell.html
http://www.tcpdf.org

