A cleavage product of Polycystin-1 is a mitochondrial matrix protein that
affects mitochondria morphology and function when heterologously

expressed
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SUPPLEMENTARY LEGENDS

Figure S1. Pkd1 wild type and Pkd7 mutant cells have similar levels of
phospholipids. Comparison of phospholipid composition (as relative
abundances of total phospholipids) in several different cell lines (color: genotype;

shape: independent experiment)

Figure S2. Schematic illustration explaining how the solidity index is used
to assess mitochondrial network structure. Solidity measures the ratio
between the area of the shape of interest (schematized mitochondria) and the
convex polygon enveloping it (blue polygon). A lower solidity suggests a more
networked shape, whereas higher solidity suggest fragmented structures.
Content-based image retrieval (CBIR) works on the premise that images can be
segmented into shapes that can be measured, described and compared using a
set of numeric features . Among the shape-based features, solidity has been
singled-out as useful to evaluate mitochondrial morphological features 2 and is

defined by:

Solidity = As/H

where As is the area of the shape being evaluated, and H is the area of the
convex hull (polygon) surrounding it '. As the figure below illustrates, when a
shape has branches, the area H of the surrounding polygon (the blue polygon) is

bigger than the area As of the shape (schematized mitochondria), and solidity is



closer to 0. Simpler, less branched features, will have similar H and As, and the
solidity will be closer to 1. A fragmented mitochondrial network will therefore have

higher solidity than a fused, elongated network.

Figure S3. Immunoblot of mitochondria fraction from MEFs with lower
molecular weight markers. Imnmunoblot showing total cell lysates (“mito —) and
mitochondrial enriched fractions (“mito +”) of MEFs obtained from wild type or
transgenic Pkd 17" BAC mice expressing PKD1-HA. The CTT is ~17-18kDa and
is enriched in the mitochondrial fraction. The cropped blots at the bottom of each
panel show subsequent staining of the same membrane with nuclear (HP13) and

mitochondrial (Tim23) markers.

Figure S4. Pkd1-GFP CRISPR strategy and an informative mis-targeting
event.

A) Schematic illustration of the strategy to insert copGFP tag into the Pkd17 locus.
The upper diagram shows the 3’ Pkd1 genomic region, with coding sequences
(CDS) shown in black boxes and untranslated regions (UTR) in grey boxes. The
position of the single-guide RNA (sgRNA) target is indicated by the arrowhead.
The diagram in the middle shows the donor vector with left (5’) and right (3’)
homologous arms (5 ARM and 3’ ARM), and the mRuby reporter and puromycin
resistance genes driven by the EF1 promoter. The bottom diagram represents
the knock-in allele, and the arrows show the location of primers used in PCR

reactions to confirm knock-in.



B) PCR reactions of puromycin-resistant clones, showing several clones with
amplification of products within the donor vector sequence (CL150/CL116 and
CL098/CL134), but none with amplification of the correct knocked-in tagged
sequence (i.e. absence of specific bands with CL133/CL132 and CL098/CL138).
C) Representative image of a copGFP-positive clone, showing co-localization of

PC1-CTT-copGFP fusion and a mitochondrial marker.

Figure S5. Optimization methods for immunofluorescent detection of
mPC1-4119-3HA.

A) Immunofluorescence of NIH3T3 cells expressing mPC1-4119-3HA
permeabilized in 0.5% Triton X 100 by HA antibody shows co-localization of HA
signal with MitoTracker Deep Red. Treatment with a proteasome inhibitor
(MG132) does not affect the distribution pattern.

B) Immunofluorescence of NIH3T3 cells expressing mPC1-4119-EGFP-3HA
permeabilized with either 0.1% or 0.5% Triton X 100. An unambiguous
mitochondrial pattern of HA antibody staining was revealed only when cells were

permeabilized in 0.5% Triton X 100.

Figure S6. Original immunoblots for Figure 6.

A) Immunoblot in Figure 6B, showing the same membrane captured with low
(left) and high (right) intensity.

B) Original immunoblot for Figure 6C.

C) Original immunoblot for Figure 6E.



Figure S7. Mitochondrial biomass in transgenic flies expressing PC1-CTT-
eGFP is the same as in control flies.
Immunoblotting of several mitochondrial proteins isolated from transgenic flies

expressing either mitoGFP or PC1-CTT-eGFP.

SUPPLEMENTARY METHODS.

Lipid extraction and analysis

Sub-confluent cell monolayers in 10-cm dishes were incubated in 10 ml of
DMEM/F-12 medium containing 50 uCi of [®H] acetate at 37°C for 24 hour. After
washing by PBS with 1 mM EDTA, cells were detached in 1 ml of Accutase
(Innovative Cell Technologies, Inc. Cat# AT104-500) at 25°C. Lipids were
extracted from the cells as previously described 3. Phospholipids were separated
by thin layer chromatography (TLC) as described #. TLC plates were scanned on
a RITA Star Thin Layer Analyzer (Raytest). GINA Star TLC was used to compare
the sizes and intensities of different lipid spots on the TLC plates among the
conditions. By using GINA Star TLC, we obtained integrated density plots for
each lane on the TLC plate, whereby each lipid spot corresponded to a peak on
the plot. We measured the area of each peak by extrapolating its Gaussian
shape to the baseline. The sum of all peaks in a lane corresponded to total lipids

in that sample, and each different lipid spot was represented as a percentage of



total lipids in that lane. Differences in lipid profiles among conditions were

analyzed with a T test.

Western blot

Immunoblotting was carried out following the standard protocol. Briefly, whole
flies were homogenized in RIPA buffer supplemented with protease inhibitors.
Total protein concentration was measured by the BCA method (Thermo Fisher
Scientific). Equal amount of total protein was subjected to SDS-PAGE. Primary
antibodies were used against ColV (ab16056, Abcam), actin (C4, Millipore),
SOD2 (NB100-1992, Novus Biologicals), ATP-synthase 5a (15H4C4, Abcam),
and GFP (A-11120, Thermo Fisher Scientific). HRP-conjugated anti-mouse and
anti-rabbit secondary antibodies were used (Sigma). SuperSignal West Dura
Chemiluminescent Substrate (Thermo Fisher Scientific) was used as a
developer. Imaging was recorded by ImageQuant LAS4000 (GE Healthcare) and

analyzed by ImageQuant TL software.
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Figure S2

Solidity
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High intensity image
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