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A vast number of biological reactions occur inside cells, generating
various byproducts. Some of these can be highly reactive molecules, and
if they build up inside cells they can cause stress and damage. One class
of these molecules, reactive sulfur species (RSS), are known to play
biological functions, but it was unknown how cells respond to an

1/3

https://sciencex.com/help/ai-disclaimer/


 

accumulation of RSS. Now, researchers have described a system by
which excess RSS can be actively transported out of cells.

Chemical reactions constantly occur in cells, including two opposing
reactions known as oxidation and reduction, and so it is key that this
balance, known as "redox homeostasis," is maintained for the health of
cells. RSS have been shown to act as antioxidants to protect against 
oxidative stress and maintain redox homeostasis, but an excess of RSS
can also lead to sulfur stress.

By creating a strain of mice that generated excessive RSS, the team were
able to show that the levels of RSS rose in the extracellular space but not
inside the cells, suggesting an active mechanism to transport RSS out of
cells. "The strict regulation of the cellular levels of RSS that we observed
suggests the presence of an adaptive cellular mechanism controlling the
RSS levels, which most likely exists to protect against sulfur stress,"
explains senior author Professor Yoshito Kumagai.

Transporter proteins are responsible for moving molecules out of cells.
The team found that an amino acid called cystine was key in the export
of RSS, suggesting that a particular transporter called SLC7A11 is
involved in the transport of RSS. SLC7A11 is known to bring cystine
into the cell while pumping another amino acid called glutamate out. As
cystine is a sulfur-containing molecule, it was a surprising finding that
SLC7A11 both imports cystine and exports RSS.

Sulfur stress caused by high levels of RSS can lead to cell death. This is
thought to be involved in a variety of human health conditions, including
diseases of the heart (cardiomyopathy) and muscles (muscular
dystrophy). Therefore, the surprising and significant results of this study
will open new and previously unconsidered avenues for research into
sulfur stress and related diseases.
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The study was published in Redox Biology.

  More information: Masahiro Akiyama et al, Cystine-dependent
antiporters buffer against excess intracellular reactive sulfur species-
induced stress, Redox Biology (2022). DOI:
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Provided by University of Tsukuba

Citation: New cellular protective mechanism discovered (2022, October 31) retrieved 15 May
2024 from https://phys.org/news/2022-10-cellular-mechanism.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://dx.doi.org/10.1016/j.redox.2022.102514
https://dx.doi.org/10.1016/j.redox.2022.102514
https://phys.org/news/2022-10-cellular-mechanism.html
http://www.tcpdf.org

