Study identifies novel role of mitochondria
in immune function
18 September 2015
Talking to the Immune System
Previous studies have shown RIPK3 controls the
induction of a type of programmed cell death, called
necroptosis, which protects the body from harmful
mutations and infections. However, scientists had
not fully understood RIPK3's role in the immune
system.
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Scientists at The Scripps Research Institute (TSRI)
have discovered a new role for an enzyme
involved in cell death. Their study shows how the
enzyme, called RIPK3, relays signals between the
cell's mitochondria "powerhouses" and the immune
system.

For the new study, the scientists investigated the
role of RIPK3 by studying RIPK3-deficient mice.
Their research suggests that RIPK3 regulates the
activation of natural killer T cells (NKTs), the
immune cells that play dual roles in the
development of autoimmune diseases and the
destruction of cancers. RIPK3 doesn't directly
cause necroptosis; instead, it regulates the activity
of a mitochondrial enzyme (PGAM5) to trigger the
expression of inflammatory cytokines in NKTs.
To the scientists' knowledge, this is the first study
showing the pathway between the mitochondria
and the NKTs. By understanding the pathway,
scientists may be able to develop ways to better
control NKTs to attack tumors.

The new study also suggests there may be a way
to intervene in the pathway to block inflammation.
The new study shows that this crosstalk is
When the researchers deleted the gene for RIPK3
important not only for launching immune responses
or inhibited other parts of the pathway, they found
against tumors, but also for regulating the
they could actually protect mice from the induction
inflammatory responses that may result in
of acute liver damage, implying a role for RIPK3 in
autoimmune diseases.
autoimmune diseases.
"This finding could be helpful for developing
strategies to target cancer and inflammatory
diseases," said TSRI Assistant Professor of
Immunology Young Jun Kang, who collaborated on
the study with the lab of TSRI Institute Professor
Richard A. Lerner, who is also Lita Annenberg
Hazen Professor of Immunochemistry.
The study was published September 18, 2015 in
the journal Nature Communications.

Kang said future studies will focus on
understanding the details of this new signaling
pathway, possibly paving the way for new therapies
that can either hone the pathway's cancer-killing
role or reduce its role in inflammation.
More information: "Regulation of NKT cellmediated immune responses to tumours and liver
inflammation by mitochondrial PGAM5-Drp1
signaling," Nature Communications, 2015.
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