
 

Normally harmless cell molecule triggers
neuron death
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Visual representation of project. Credit: Wanli Liu

A vital intermediate in normal cell metabolism is also, in the right
context, a trigger for cell death, according to a new study from Wanli
Liu and Yonghui Zhang of Tsinghua University, and Yong Zhang of
Peking University in Beijing, publishing 26th April 2021 in the open
access journal PLOS Biology. The discovery may contribute to a better
understanding of the damage caused by stroke, and may offer a new
drug target to reduce that damage.

Farnesyl pyrophosphate (FPP) is an intermediate in the mevalonate
pathway, a series of biochemical reactions in every cell that contributes
to protein synthesis, energy production, and construction of cell
membranes. During a search for regulators of immune cell function, the
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authors unexpectedly discovered that FPP, when present at high
concentrations outside of cells, caused rapid and extensive death of cells.
FPP carries both a highly charged phosphate head and a long
hydrophobic hydrocarbon tail, and by altering each in turn, the
researchers showed that both were necessary for the effect, suggesting
that FPP might interact specifically with some complementary receptors.

Depletion of extracellular calcium prevented the lethal effect of FPP,
providing a further clue as to the mechanism. By knocking out a variety
of cation channels, the team found that one, called TRPM2, contributed
at a certain level to FPP-induced cell death, and that an inhibitor
blocking FPP induced TRPM2 open can inhibit FPP induced cell death.

FPP is normally present in the microenvironment at too low a
concentration to trigger cell death, but that may change during an 
ischemic stroke, as mevalonate pathway are known to be highly active in
neurons and neurons could rapidly release their cellular contents in stress
induced necrosis, leading to elevated levels of many otherwise-rare
biomolecules in the microenvironment. The authors showed that in a
mouse model of ischemic injury, the concentration of FPP rose, and that
pre-administration of the calcium channel blocker could reduce the
extent of injury. Moreover, inhibitors that prevent the metabolic
production of FPP also reduced the extent of injury.

These results suggest that blockade of FPP's action could be a new
avenue for reducing the damage from stroke, either by inhibiting
TRPM2 to reduce calcium influx or targeting its metabolic synthesizing
pathway. Much will need to be learned about this new cell death pathway
first, including the duration of the window during which such
interventions might be amenable to therapy.

Nonetheless, Liu and colleagues said, "These findings point to novel,
potentially druggable targets to treat ischemic injury. In view of the
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complex nature of human ischemic injury, targeting this pathway might
best be combined with current therapies to improve the therapeutic
effects."

  More information: Chen J, Zhang X, Li L, Ma X, Yang C, Liu Z, et
al. (2021) Farnesyl pyrophosphate is a new danger signal inducing acute
cell death. PLoS Biol 19(4): e3001134. 
doi.org/10.1371/journal.pbio.3001134

Provided by Public Library of Science

Citation: Normally harmless cell molecule triggers neuron death (2021, April 26) retrieved 23
April 2024 from
https://medicalxpress.com/news/2021-04-harmless-cell-molecule-triggers-neuron.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://doi.org/10.1371/journal.pbio.3001134
https://medicalxpress.com/news/2021-04-harmless-cell-molecule-triggers-neuron.html
http://www.tcpdf.org

