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siRNA against StAR. Angll increases StAR expression, which is reduced to control values by
telmisartan or anti-StAR siRNA. The experiment was done three times, and the densitometric scanning
data (reported as arbitrary units, AU) are reported as mean + SEM; * designates P<0.05. (C)
Expression of StAR, P450c11AS and Tom22 in H9c2 cells alone or following incubation with negative
(non-specific sequence) siRNA (-ve siRNA), StAR knockdown by siRNA (Positive SsiRNA),
incubation with telmisartan (Telmi), incubation with Angll, and incubation with Angll plus anti-StAR
siRNA. The blot was sequentially probed with anti-StAR (top); anti-P450c11AS (middle); and anti-
Tom22 (bottom). (D) Representative gel showing processing of StAR in heart mitochondria (top);
immunoblotting for VDAC2, indicating equivalent protein loading (bottom). (E) Quantitation of StAR
from three gels, as shown in panel D. (F) Native gradient PAGE of proteins from H9c2 cells treated
without (minus sign) or with (plus sign) siRNA directed against StAR and blotted with anti-
P450c11AS. Bottom panels show SDS-PAGE followed by blotting with antibodies to P450c11AS
(AS) or StAR. (G) Aldosterone synthesis by H9c2 cells (ng/ml of culture medium after 24 hours),
incubated with various combinations of DOC, NADPH, telmisartan (Telmi), Angll, siRNA against
StAR (siRNA), and control, scrambled-sequence (negative) SiRNA (-ve siRNA); treatments are
indicated by ‘+’ (added) or ‘-’ (omitted). Bottom panel, VDAC2 immunoblotting from these H9c2
cells. Bars 1&2 (from left) show that added DOC did not influence the aldosterone assay. Bars 3&4:
adding NADPH permitted some aldosterone synthesis, which was unchanged by Angll + telmisartan
or by control, -ve siRNA (bar 7). Bar 5: Angll increased aldosterone production ~6-fold which was
reduced by siRNA against StAR (bar 6). The experiment was performed three times, and P vales were
all <0.02.

Figure 5. Interaction of StAR and P450c11AS. (A) Immunoblotting identifies 57-kDa and 54-kDa
P450c11AS in heart mitochondrial but not in COS-1 cells. Bottom panel: probing with anti-VDAC2
confirms equivalent protein loading in each lane. (B) Quantitation of the data in panel A; the
difference in the amounts of 57-kDa and 54-kDa P450c1AS is not significant. (C) Immunoblots of
density gradient fractions of heart mitochondria using anti-Tom22 and anti-P450c11AS. (D)

Quantitation of the data from Panel C. (E) Immunoblots of density gradient fractions of heart
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mitochondria using anti-StAR and anti-P450c11AS. (F) Quantitation of the data from the Panel C. (G)
Immunoblots of density gradient fractions of heart mitochondria using anti-Tom22 and anti-StAR. (H)
Quantitation of the data from Panel G. The overlapping distribution is highlighted by a red square in
panels C,E and G and by a black square in panels D, F, and H. Data in panels B, D, F and H mean +
SEM of three independent experiments, each performed in triplicate.

Figure 6. Interaction of P450c11AS with Tom22 and StAR. (A) Immunoblot of H9c2 proteins with
anti-StAR (top), anti-P450c11AS (middle), and anti-VDAC2 (bottom, protein loading control). COS-1
cells (first lane) do not express StAR (negative control); the other lanes contain H9c2 cell proteins,
untreated or incubated with cAMP, Angll, or Angll + telmisartan. (B) Distribution of StAR in the
mitochondria (Mito), in the mitochondria associated ER-membrane (MAM) and in the ER, isolated
from Angll-treated animals (top) or untreated animals (2nd from top); the gels were immunostained
with StAR antibody. The bottom two panels show the accuracy of the cellular fractionation by
immunoblotting for calnexin (specific for the ER) and Tom22 (specific for the OMM). (C) Tom22
expression in H9c2 cells, untreated or incubated with Angll, or Angll + telmisartan. Bottom panel:
blotting with anti-VDAC2. (C,D,E) Co-immunoprecipitation experiments. (D) Proteins from untreated
H9c2 cells (control, Cont) or treated with Angll (Ang) or Angll + telmisartan (Telmi) were
immunoprecipitated with anti-StAR  (IP-StAR) or anti-P450c11AS (IP-AS) followed by
immunoblotting with anti-StAR, anti-VDAC2, or anti-HSP70. (E, F) Co-immunoprecipitation as in
panel C probed with anti-P450c11AS (D) or anti-Tom22 (E); in panel E the control (Cont) is untreated
rat heart. Bottom panels, independent immunoblotting with anti-VDAC2, anti-HSP70 and anti-
calnexin antibodies.

Figure 7. Co-localization of StAR, Tom22 and P450c11AS in mitochondria by in vitro chemical
cross-linking. Panels A, B, and C use 20 ug of mitochondrial protein isolated from rat heart; Panels D
and E use 20 ug of mitochondrial protein isolated from fresh mitochondria from H9c2 cells. In all
panels, the left-hand blots show crosslinking titrations with 0-5 mM BS?, followed by immunoblotting
with anti-P450c11AS (A), anti-Tom22 (B), anti-StAR (C), and anti-P450c11AS (D,E). Blotting with

anti-VDAC?2 done prior to crosslinking is shown below the BS?® titration blots, showing equivalent
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amounts of protein loaded in each lane. The right hand panels show co-immunoprecipitation of the 2
mM BS? reaction with the indicated antibodies, identifying P450c11AS (A), Tom22 (B), and StAR (C)
in the 110-kDa band from rat heart mitochondria. (D, E) Identification of the interaction of
P450c11AS with StAR and Tom22 in H9c2 cells. (D) Crosslinking using mitochondrial protein from
H9c2 cells stimulated with Angll, and immunoblotted with anti-P450c11AS; 2mM BS® again gave
optimal results. Right, Immunoprecipitation of the 2 mM BS? crosslinking products with 1gG, anti-
COX IV (COX V), anti-P450c11AS (AS), anti-Tom22 (Tom22) or anti-StAR (StAR) antibodies,
followed by immunoblotting with anti-P450c11AS. (E) ldentification of interactions in H9c2 cells
incubated with Angll plus siRNA against StAR, and immunoblotted with anti-P450c11AS. Right,
Immunoprecipitation of the 2 mM BS? crosslinking products with 1gG, anti-COX IV (COX V), anti-
P450c11AS (AS), anti-Tom22 (Tom22) or anti-StAR (StAR) antibodies. The right hand bottom panels

show immunoblotting of the co-IP experiment with COX IV antibody.
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TABLES

Table 1. Mass spectrometric analyses of complexes isolated from sham-operated hearts.

A. 290-kDa mitochondrial complex from 1D native PAGE from control, sham-operated hearts

Accession No Protein MS/MS No of Unique

Score Peptides
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15379154 ATP synthase-beta mitochondrial 802 17
7 Lactate Dehydrogenase 702 13
3939 Heat Shock Protein 318 5
17664426 Malate dehydrogenase 213 4
8 Aldehyde dehydrogenase 141 2
2506849 Fatty acid Binding protein 129 3
11320588 StAR 98 3
8 Tom22 98 2
2168 COX IV 81 3
25557 P450c11AS 69 4
56993
19961
129378

B: 290-kDa complex from 2D native gradient PAGE

Accession No Protein MS/MS No of Unique
Peptides

11320588 Malate dehydrogenase 190 2

8 Aldehyde dehydrogenase 171 2

2168 StAR 105 1

56993 Tom22 105 2

19961 P450c11AS 94 1

129378

C. 110-kDa complex from 2D native gradient PAGE
39
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Accession Protein MS/MS No of Unique
No Peptide
S
56993 StAR 105 1
19961 Tom22 105 2
129378 P450c11AS 124 3
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Supplementary Fig. S1

Identification of Tom22 interaction with StAR and P450c11AS by chemical crosslinking following Angll
stimulation of H9c2 cells without and with StAR knockdown. (A) In vivo chemical crosslinking with the
indicated concentrations of BS® and 20 ug of mitochondrial protein isolated from Angll-stimulated H9c2
cells. The crosslinking reactions were visualized by immunoblotting with anti-Tom22; 2 mM BS® gave
optimal results. (B) Immunoprecipitation of the crosslinking products obtained with 2 mM BS?2 from panel A
with IgG, anti-COX IV (COX IV) anti-P450c11AS (AS), anti-Tom22 (Tom22) and anti-StAR (StAR)
antibodies independently. The interaction was detected by immunoblotting with anti-Tom22. Bottom,
immuno-blot with COX IV antibody. (C) Identification of interactions in mitochondria from H9c2 cells
incubated with Angll and siRNA against StAR. In vivo chemical crosslinking with the indicated
concentrations of BS® and 20 ug of mitochondrial protein, seen by immunoblotting with anti-Tom22
antibody. (D) Immunoprecipitation of the crosslinked products obtained with 2 mM BS? from panel C with
IgG, anti-COX IV (COX 1V) anti-P450c11AS (AS), anti-Tom22 (Tom22) and anti-StAR (StAR) antibodies

independently, followed by immunoblotting with anti-Tom22. Bottom, immuno-blot with COX IV antibody.
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Supplementary Fig. S2

Identification of StAR interaction with P450c11AS and Tom22 by chemical crosslinking following Angll
stimulation in presence and absence of SiRNA against StAR. (A) In vivo chemical crosslinking with the
indicated concentrations of BS® and 20 ug mitochondrial protein isolated from Angll-stimulated H9c2
cells. The crosslinking reactions were visualized by immunoblotting with anti-StAR; 2mM BS? gave
optimal results. (B) Immunoprecipitation of the crosslinking products obtained with 2 mM BS® from panel
A with IgG, anti-COX IV (COX IV) anti-P450c11AS (AS), anti-Tom22 (Tom22) and anti-StAR (StAR)
antibodies independently. The interaction was detected by immunoblotting probed with anti-StAR. Bottom,
immuno-blot with COX IV antibody. (C) Identification of interactions following stimulation of Angll and
StAR knockdown by siRNA. In vitro chemical crosslinking with the indicated concentrations of BS® and
20 ug of mitochondrial protein, seen by immunoblotting with anti-StAR antibody. (D)
Immunoprecipitation of the crosslinking products obtained with 2 mM BS?® from panel C with IgG, anti-
COX IV (COX IV) anti-P450c11AS (AS), anti-Tom22 (Tom22) and anti-StAR (StAR) antibodies

independently, followed by immunoblotting with anti-StAR. Bottom, immuno-blot with COX IV antibody.
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