Extended Experimental Procedures:

Isolation of renal tubules and cells:

C57BL-6 mice (4-6 weeks old, 15-20 g body weight; Charles River, 1’ Arbresle, France)
were anesthetized using Xylacine (Rompun®) 8 mg/kg and Ketamine 1000 (Virbac) 80
mg/kg. Kidneys were perfused via the heart with 15 ml of L-15 Leibovitz medium (Sigma,
Saint Quentin Fallavier, France) supplemented with collagenase (CLS II, Worthington; 300
U/ml) and removed, as previously described [1]. Small pieces of cortex were incubated at
37°C for 20-50 min in the same collagenase-containing medium, rinsed, and kept at 4°C.
Tubular fragments were dissected-out under a stereomicroscope just before use and
transferred to a petri dish placed on the stage of an inverted microscope (Axiovert 40, Zeiss)
for patch recordings.

Isolation, immortalization and culture of mouse PCT cells:

5-6 weeks old C57Bl/6 mice were used. Proximal convoluted tubules were
microdissected under sterile conditions. Kidneys were perfused with Hanks' solution
(GIBCO) containing 700 kU/1 collagenase (Worthington), cut into small pyramids that were
incubated for 1 h at room temperature in the perfusion buffer (160 kU/I collagenase, 1 %
Nuserum, and 1 mM CaCl:), and continuously aerated. The pyramids were then rinsed
thoroughly in the same buffer devoid of collagenase. The individual nephrons were
dissected by hand in this buffer under binoculars using stainless steel needles mounted on
Pasteur pipettes. PCT corresponded to the 1- to 1.5-mm segment of tissue located
immediately after the glomerulus. Tubules were rinsed in the dissecting medium and
transferred to collagen-coated 35-mm petri dishes filled with culture medium composed of
equal quantities of DMEM and Ham's F-12 (GIBCO) containing 15 mM NaHCOs, 20 mM
HEPES, pH 7.4, 1 % serum, 2 mM glutamine, 5 mg/l insulin, 50 nM dexamethasone, 10 pg/l
epidermal growth factor, 5 mg/l transferrin, 30 nM sodium selenite, and 10 nM triiodo-L-
thyronine. Cultures were maintained at 37 °C in a 5 % CO2-95 % air water-saturated
atmosphere. The medium was renewed 4 days after seeding and then every 2 days. 10-day-
old primary cultures of mouse proximal tubules were transfected with pSV3 neo using
Lipofectin (Invitrogen). After 48 h, selection of the clones was performed by the addition of
G418 (500 pg/ml). Resistant clones were isolated, subcultured, and used after 10
trypsinization steps. Immortalized proximal cell (PCT) lines were grown on collagen-coated
supports (35-mm Petri dishes) in a 5 % CO: atmosphere at 37 °C in the culture medium
described above.

Co-immunoprecipitation experiments:

COS cells were seeded at 1X10° in 60 mm plates the day before transfection. Cells
were transfected using the DEAE Dextran technique. Piezo constructs were all transfected at
5 ug /plate while the other constructs were transfected as follows: MYC-PC2AN203 5 ug,
MYC-PC2 4 pg, MYC-PC2-740X 4 pg, MYC-PC2-701X 1 pug, MYC-PC2-690X 1 ug, MYC-Kv9.3
5 ug, MYC-Kv2.1 0.5 pug. The immunoprecipitation was performed 72h later. Cells were
washed 1X with PBS- then lysed in a buffer containing: 150 mM NaCl, 10 mM Tris pH7.4, 1
mM EDTA, 1 mM EGTA, 1 % Triton-X 100, 0.5 % NP40, Complete protease inhibitors
(Roche), Phosphatase inhibitors (Sigma), Pefabloc SC plus (Roche). Lysates were sonicated
then rotated at 4°C for 30 minutes. They were then centrifuged at 14,000 rpm for 5 mins and
60 ul removed for inputs. The rest of the supernatants were precleared with 25 ul of protein
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G magnabeads (NEB) for 30 minutes rotating at 4°C. 500 pl was removed, brought up to 1 ml
with lysis buffer and incubated with 25 ul of protein G magnabeads chemically crosslinked
with 1 ug of antibody 3F10 (Roche). Samples were rotated at 4°C for 1 hour. The beads were
then stringently washed 3Xs with vortexing and 1 ml of lysis buffer containing 250 mM
NaCl. The last drops of liquid were removed and 25 ul of 0.1 M glycine was added to elute
the immunoprecipitate. Samples were vortexed for 5 mins at RT and the supernatants
transferred to tubes containing 5 pl of 1M Tris pH 7.5 and 6 pl of loading buffer. Samples
were heated for 10 mins at 70°C and then charged on a criterion 4-15% TGX gel (BIO-RAD).
The gel was transferred to PVDF (Perkin Elmer) using a Tris glycine buffer containing 20%
methanol. After blocking for 1 hr in PBS- / 0.1% Tween / 5% milk. The top of the membranes
(cut between 250 and 130 kDa) were incubated with a 1:1000 dilution of 3F10 and the bottom
incubated with a 1:1000 dilution of 9E10 (Roche) overnight. After washing several times in
PBS- / 0.1% Tween, the blots were incubated with a 1:30,000 dilution of anti rat-HRP or anti
mouse HRP for 1 hr. The blots were then washed as before and developed with Western
lightening Ultra (Perkin Elmer). Blots were imaged using a LAS imager.

Confocal imaging:

PCT cells were co-transfected with a Piezol-EGFP fusion, either with a mock DsRed
expression vector, or together with PC2 or PC2-740X ires2 DsRed plasmid (0.8 pg in total).
The SAC activity of Piezol-EGFP was verified in transfected COS cells and was identical to
the untagged Piezol construct. Living cells were visualized 24-48 hrs after transfection by
confocal fluorescence microscopy (Leica SP5). The quantitative analysis of Piezol expression
at the plasma membrane was done using the image ] software (Rasband, W.S., Image], U. S.
National Institutes of Health, Bethesda, Maryland, USA, http://imagej.nih.gov/ij/, 1997-2012.).
A mask corresponding to the whole cell area (EGFP signal) minus the cytosolic area (DsRed
signal) was created for each cell and intensity of the Piezol-EGFP signal at the plasma
membrane was quantified.

In additional experiments, plasma membrane of living PCT cells was labeled by the
addition of wheat germ agglutinin (WGA; W11262, Molecular Probes) at 3 pg/ml.

Native PC2 was visualized in PFA-fixed PCT cells using the E-20 antibody (Santa
Cruz Biotechnology sc-10377).

Animals:

All experiments were performed according to policies on the care and use of
laboratory animals of European Community Legislation. The study was approved by the
local Committee for ethical and safety issues (CIEPAL-Azur). All efforts were made to
minimize animal suffering and reduce the number of animals used. The animals housed
under controlled laboratory conditions with a 12-h dark-light cycle, a temperature of
21 +2 °C, and a humidity of 60-70 % had free access to standard rodent diet and tap water.

Electrophysiology:

The experiments were carried out at room temperature. Currents were filtered at 1
kHz, digitized at 10 kHz, and analyzed with pCLAMP9.2 (Axon Instruments) and
ORIGINS.5 (Microcal, Northampton, MA) softwares. Pressure effect curves were fitted with
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exponential function + a constant current Ic at a pressure value of -50 mm Hg. Single channel
analysis was performed with the Single Channel Detection and Analysis mode of

+12). SAC currents kinetics were fitted with a standard
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pCLAMP9.2 (Axon Instruments). Open channel probability was determined by amplitude
histogram analysis in patches with less than 3 active channels (Po=I/N*i).

Statistical analysis:

Peak currents were measured and significance of the differences was tested with a
permutation test (R Development Core Team: http://www.r-project.org/) (n < 30) or two
samples t Test (n > 30). One star indicates p < 0.05, two stars p < 0.01 and three stars p < 0.001.
Data represent mean + standard error of the mean. The number of independent times each
experiment has been repeated (n) is indicated throughout the manuscript and is shown in
figures.

Legends of Supplementary figures:

Figure Supp 1: Piezol knock-down in cultured PCT cells.

Normalized QPCR expression of Piezol, Piezo2, Pkdl, Pkd2, TRP channels, in either siNT or
silPiezol- (shown in a; n=3) or si2Piezol-transfected PCT cells (shown in b; n=3). ¢) Western
blot demonstrating that native PC2 expression in PCT cells is not altered upon Piezol
knockdown by silPiezol or si2Piezol. QPCR experiments indicated that the knock-down of
Piezol was 64% and 66% for silPiezol and si2Piezol, respectively. d) The subcellular
localization of PC2 is not altered in PCT cells upon Piezol knockdown by silPiezol or
si2Piezol. PC2 is visualized in red and the nuclei are labeled in blue by Hoechst staining.

Figure Supp 2: Single channel current amplitude and open channel probability of SACs is
not influenced by PC2-740X.

a) Single channel current amplitude measured at a holding potential of -80 mV for
native SACs in PCT cells, either in the absence (empty bar; mock) or in the presence of PC2-
740X (red bar). b) Open probability of SACs recorded in PCT cells transfected either with a
mock (empty bar) plasmid or with PC2-740X (red bar) at a pressure value of -40 mm Hg and
a holding potential of -80 mV. Number of patches analyzed are indicated near each
histogram bar.

Figure Supp 3: Piezol and Piezo2 mRNA expression is not altered by PC2-740X.

QPCR expression of Piezol and Piezo2, normalized to TOP1 expression, in PCT cells
overexpressing either TRPC1 or PC2-740X (as indicated). Krustal-Wallis test was used to
compare mock, +TRPC1 and +PC2-740X.

Figure Supp 4: Native and exogenous Piezol expression in PCT and COS-7 cells.

a) Mean cell-attached native SACs current at a holding potential of -80 mV in mock-
transfected PCT cells (n = 16). b) Mean (n = 22) cell-attached exogenous Piezol current at a
holding potential of -80 mV in Piezol-transfected PCT cells. The mean native SAC current
(panel a) was digitally subtracted from the global current (native SACs + Piezol) illustrated
in Fig. 4a. c) Top trace: Mean (n = 19) cell-attached native SAC current at a holding potential
of -80 mV in mock-transfected COS-7 cells. d) Mean (n = 32) cell-attached exogenous Piezol
currents at a holding potential of -80 mV in transfected COS-7 cells. The mean native SAC
current (panel c) was digitally subtracted from the global current (native SACs + Piezol)
illustrated in Fig. 4a. Bottom traces illustrate the pressure pulses.
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Figure Supp 5: Reversal potential of exogenous Piezol expressed in PCT cells.

Typical example of a cell-attached Piezol current in a transfected PCT cell recorded at a
holding potential of -80 mV (top trace) or 0 mV (middle trace). Lower trace illustrates the
pressure pulses.

Figure Supp 6: Piezol plasma membrane expression is not altered by PC2 or PC2-740X.

a) Representative overlay image of Piezol-EGFP expression (in green) in transfected
PCT cells together with a DsRed ires DsRed expression vector (in red), visualized by confocal
microscopy. b) Piezol-EGFP together with PC2 ires DsRed. c) Piezo-1-EGFP together with
PC2-740X ires DsRed. The scale bar is 3 um. d) Quantification of Piezol expression at the
plasma membrane (mean intensity in arbitrary units). Numbers of analyzed cells are
indicated.

Figure Supp 7: Expression of Piezol-EGFP at the plasma membrane of transiently
transfected PCT cells.

a-c) Confocal imaging of living PCT cells transfected with Piezol-EGFP (in green; first
panels) and labeled with WGA (in red, second panels). The merge image is shown (third
panels). The scale bar is 3 um.

Figure Supp 8: Co-immunoprecipitation of PC2 with Piezol.
PC2 (or -740X) is immunoprecipitated with an anti MYC antibody and Piezol is revealed
with an anti HA antibody. EGFP is used as a negative control.

Figure Supp 9: Localization of Piezol-EGFP and mCherry-PC2 or mCherry-PC2-740X in
transiently transfected PCT cells.

a-c) Confocal imaging of living PCT cells transfected with Piezol-EGFP (in green; first panel)
and mCherry-PC2 (in red, second panel). The merged image is shown (third panel). d-f)
Expression of Piezol-EGFP (in green; first panel) together with mCherry-PC2-740X (in red;
second panel) in PCT living transfected cells. The merged image is shown (third panel). The
scale bar is 3 um.

Extended discussion:

A key finding of our study is that Piezol is critically required for non-selective SAC
activity in renal PCT epithelial cells. Moreover, as previously reported, overexpression of
Piezol significantly increased SAC activity in transfected cells [2, 3]. Both Piezol and native
SACs in PCT cells reverse at about 0 mV and are blocked by ruthenium red (although a non-
specific inhibitor) and by the spider venom peptide GsMTx-4 [3-6]. These findings, along
with the recent demonstration that Piezos are pore forming subunits in artificial bilayers
(although not shown to be mechano-sensitive upon reconstitution) [4], are consistent with
the possibility that Piezol encodes the non-selective SACs in renal tubular epithelial cells.

SACs are functional at the basolateral side of isolated kidney PCT. Since we were
unable to obtain gigaseals at the apical side, the possible presence of these mechano-sensitive
channels at this level, including the brush border and/or the primary cilium, cannot be ruled
out. Native SACs from tubular epithelial cells were characterized by fast activation, lack of
inactivation and a remarkably slow deactivation. By contrast, heterologous expression of
Piezol in PCT or COS-7 cells, or as previously demonstrated in HEK cells [2], consistently
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resulted in SAC currents with a prominent inactivation and a fast deactivation. However,
native SACs in PCT cells were critically dependent on Piezol, as determined by a knock-
down strategy. These findings suggest that the kinetics of native SACs in tubular epithelial
cells may be dependent on regulatory elements affecting Piezol activity, but which would be
limited as Piezol overexpression always resulted in a fast inactivating and deactivating
exogenous SAC current, even in PCT cells. Another possibility is that a Piezol splice
variant(s) in PCT cells may encode a SAC lacking inactivation and with a slow deactivation,
however such variant(s) have not yet been identified. Inactivation or adaptation of mechano-
gated ion channels is of importance for the role of such channels in mechanosensory
specialized cells such as hair cells or touch receptors [7-13]. However, in non-specialized
cells, fast inactivation of SACs would not be consistent with slow and steady pressure
changes, as those occuring for instance in the kidney [14-21]. Inactivation and/or deactivation
mechanisms of SACs may be independent of the channel itself, but instead could be linked to
the cytoskeleton [22, 23].

Importantly, the inhibitory effect of PC2 and PC2-740X was not related to an effect on
Piezol transcription, protein expression or trafficking to the plasma membrane. Whether
PC2 may form a heteromultimer with and inhibit Piezol (demonstrated to be a tetramer [4]),
or whether it may act as a regulatory inhibitory auxillary B subunit will need to await further
investigations.

Most of WT PC2 is seen at the level of the ER [24]. However, a small fraction of PC2 can
be detected at the plasma membrane and could be sufficient for Piezol inhibition [25-27].
Alternatively, PC2 at the ER may influence Piezol at the cell surface when both membranes
come in close contact. This functional interaction may possibly involve an intermediate
element, such as the PC2 interactor filamin A which is required for the regulation of the
stretch-sensitive TREK-2 Kor channels by PC2 [25].

It was previously demonstrated in elegant studies that polycystins are required for
flow sensing by the primary cilium in renal epithelial, endothelial or nodal cells [28-32]. The
postulate is that PC1 (or an isoform in nodal cells) may act as the flow sensor which in turn
would control opening of the associated calcium-permeable channel PC2 [for reviews33, 34].
Whether native Piezol is located at the level of the primary cilium in renal tubular cells is
currently unknown and would require a specific antibody which is unfortunately not yet
available. The role of Piezol in flow sensing by the primary cilium needs to be investigated
in future studies. In addition to experiencing shear stress associated with intraluminal urine
flow, tubular cells are also physiologically exposed to stretch [35]. For instance, collecting
duct cells are rhythmically distended when a bolus of urine is pushed through by pelvic
peristaltism [36]. Upstream renal tubules may also be affected by back propagation of this
pressure wave [36]. Further studies of the physiological role of Piezol in the kidney will
need to await for the availability of a Piezol knockout mouse model.
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