
Comments

TRPC6 in podocytes: questions and
commentary on the article by Jiang
et al., ‘Over-expressing transient
receptor potential cation channel 6
in podocytes induces cytoskeleton
rearrangement through increases
of intracellular Ca21 and RhoA
activation’

Jiang et al.1 report that over-expression of TRPC6 in cultured
podocytes causes rearrangement of the actin cytoskeleton
along with a reduction of synaptopodin and nephrin
expression and induction of RhoA activation. In light of pre-
vious data on calcineurin activation through TRPC6 in
cardiac myocytes2 and undifferentiated conditionally
immortalized podocytes3 as well as calcineurin-dependent
cathepsin-L-mediated degradation of synaptopodin,4 the
hypothesis that TRPC6 over-expression may exert at least
some of its nocuous effects on podocytes via a loss of synap-
topodin is certainly tempting. However, the data presented
by Jiang et al. contain several serious inconsistencies and
therefore do not allow any conclusions to be drawn. We
would like to point out in the following just some of the
most severe flaws of this study.

(1) Using conventional approaches, differentiated or dif-
ferentiating cultured podocytes are notoriously difficult to
transfect and a transfection efficiency exceeding 5% cannot
usually be achieved. While this may be sufficient for mor-
phological analysis of cells transfected with a fluorescently
labeled fusion protein, the low transfection efficiency pre-
cludes meaningful analysis of cell lysates by Western blot.
Such studies would require lentiviral gene transfer or the
generation of stable cell lines over-expressing the protein
of interest. Jiang et al.1 claim to over-express EGFP-tagged
TRPC6 in differentiated podocytes by using Lipofectamine
2000. However, in their Western blot analysis, transfected
cells simply show a stronger TRPC6 band at the exact
same size as the untransfected or empty-vector transfected
cells. An EGFP tag considerably adds to the molecular
weight of a fusion protein; hence, Western blot analysis of
efficiently transfected cells should reveal a double band:
one for endogenous TRPC6 and another for the roughly
27 kDa larger over-expressed EGFP-TRPC6-fusion con-
struct. Thus, whatever the mentioned Western blot by
Jiang et al.1 shows, it is not the claimed over-expression of
EGFP-TRPC6, but either an unspecific effect or unequal
protein loading.

(2) To demonstrate a reduction in synaptopodin protein
expression, Jiang et al.1 show a Western blot band of
44 kDa size. Although synaptopodin was originally named
pp44 due to an apparent size of 44 kDa on initial Western

blots, intact full length synaptopodin long (the podocyte
isoform) has an apparent molecular weight of ca. 110 kDa.5

In fact, the 44 kDa band may represent a cleavage
product arising by cathepsin-L-mediated cleavage of
synaptopodin.4

(3) Instead of using one of the (unspecific) TRPC6 antag-
onists, such as 2-APB or SK&F 96365, Jiang et al.1 use
U73122 as a ‘TRPC6 inhibitor’, stating that this phospho-
lipase C (PLC) inhibitor inhibits endogenous diacylglycerol
(DAG) production and thus abolishes DAG-dependent
TRPC6 activation. They show Ca-imaging data claiming
that TRPC6 over-expressing cells exhibit an increased
response to the DAG analog 1-oleoyl-acetyl-sn-glycerol
(OAG), which was completely blunted by U73122.
However, as OAG acts downstream of PLC, U73122
should not have any effect on OAG-induced TRPC6 acti-
vation. The significance of this experiment is therefore
highly doubtful.

(4) As a main morphological characteristic of TRPC6 over-
expressing podocytes, Jiang et al.1 report retraction of cell
processes. However, the massively elongated cell processes
shown for wild-type podocytes in this report are not a
typical feature of differentiated podocytes in vitro and may
even be a sign of cellular stress, such as seen with myco-
plasma infection.

Taken together, these inconsistencies raise serious con-
cerns about the validity of the data reported by Jiang et al.
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