TRPC6 mutations and Nephrotic Syndrome

In 2005, our knowledge of the genetics associated with FSGS expanded with the
publication of an article in the journal Science with the discovery of a mutation in
the gene TRPC6, encoding a calcium ion channel. Mutations in the channel,
located on the cell membrane of podocytes (specialized cells in the kidneys
involved in filtration), were found to result in an aggressive form of FSGS in
adults. This was an interesting discovery by Dr. Michelle Winn particularly
because it provided an alternative explanation for development of FSGS than was
previously known!. Since its discovery a great deal of research has focused on
elucidating the role of mutations in TRPC6 and FSGS.

Until recently, seven different mutations in TRPC6 were identified as a cause of
FSGS in adults. In a study from Heeringa and colleagues yet another mutation in
the TRPC6 gene was found that leads to early onset FSGS, affecting children as
early as nine years of age. This data came after the group analyzed 550 families
with steroid resistant nephrotic syndrome worldwide. The researchers found that
the mutation discovered led to an aggressive form of FSGS in these childrenz.

The mutation in the channel is called a gain of function mutation because it causes
an increase in calcium into the cell but the mechanism behind the mutation and the
development of FSGS are still a mystery. Possible explanations provided are that
the mutant TRPC6 may affect interactions with the podocyte proteins leading to
abnormalities or they may amplify injuries present. In a study by researchers in
Boston, the interactions of TRPC6 have been evaluated, and they have identified
SNF8 as a regulator of TRPC6, suggesting that modulating this interaction can
influence the ability of the TRPC6 mutations to cause FSGS*.

To further determine the role of TRPC6 channels, researchers have begun to
examine its function and how that is affected when the gene is mutated. Calcium
influx into podocytes has been described previously in response to signaling by
other compounds (Angiotensin I1), but the channels responsible for the influx of
calcium were unknown. A study by Dr. Jacobo and colleagues determined that
TRPC6 appears to be the elusive calcium channel in the podocyte and thus it likely
plays a role in podocyte injury. This observation suggests that maintenance of
calcium balance may be critical, since loss of channel activity may have
deleterious effects on the specialized cells of the kidney®.
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While researchers do not yet know exactly how these mutations result in disease,
there are a number of talented scientists trying to elucidate the role of TRCP6 in
FSGS. As research continues there is hope that these mutations can be a potential
target of therapy for FSGS patients to ameliorate the disease.
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