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New insights into the release of molecules
involved in inflammatory diseases

November 2 2017

Image of a biopsy from the intestine of a mouse that has inflammatory bowel
disease, a condition in which TNF-mediated inflammation is heavily implicated.
Credit: Pedro Faisca, IGC
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In a recent study published in Cell Reports, a research team led by Colin
Adrain, from the Instituto Gulbenkian de Ciéncia (IGC, Portugal),
discovered the mechanism that controls the release of important
molecules that trigger the inflammatory response during the clearance of
infections. When this machinery is deregulated it can contribute to
important chronic diseases such as inflammatory bowel disease, arthritis,
and cancer.

Most proteins involved in communication between cells reside on the
cell surface, hooked to the membrane. This is the case for the
inflammatory molecule, TNF. When TNF is released from the
membrane, it binds to its receptor on the cell surface, activating a
cascade of events that change the cell's behaviour fundamentally,
preparing the cell and surrounding tissue to fight infection. However,
TNF is deregulated in a range of inflammatory diseases and is therefore
the focus of several therapeutic strategies.

"Therapies for anti-inflammatory diseases focus on blocking the action
of TNF. Although anti-TNF therapies are currently being used to treat
patients, they do not always work efficiently. If we can understand the
machinery that controls the release of TNF, we may be able to identify
new targets that will allow us to intervene in a more specific, or more
potent, way towards inflammatory diseases," explained Colin Adrain.

In this work, Adrain's team were able to pinpoint the precise molecular
mechanisms involved in TNF release. It was already known that TNF
molecules are cut from the cell surface by an enzyme called TACE that
acts as "molecular scissors" to release TNF and other important
molecules from the cell. Now, the researchers observed that the key to
controlling these "scissors" lies on the regulation of a protein called
iRhom?2. "This places iRhom?2 at the core of the regulatory machinery
for TNF release from cells," said Miguel Cavadas, the first author of the
study.
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An important feature of the newly identified mechanism is that the same
protein, iRhom?2, is important for controlling the release of growth
factors that trigger cellular growth associated with many serious
epithelial cancers.

More information: Miguel Cavadas et al. Phosphorylation of iRhom?2
Controls Stimulated Proteolytic Shedding by the Metalloprotease
ADAMI17/TACE, Cell Reports (2017). DOI:
10.1016/].celrep.2017.09.074
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