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Supplementary Methods

Myocyte isolation & viral transfection

All protocols involving animals were performed in
accordance with the Guide for the Care and Use of
Laboratory Animals and approved by the University of
California, Davis Institutional Animal Care and Use
Committee. Adult rabbit ventricular cardiomyocytes
were isolated from New Zealand White rabbits by
standard enzymatic dissociation as described
previously.1 Freshly isolated cells were plated on
laminin-coated glass cover slips in serum-free PC-1
medium (Lonza) supplemented with penicillin/
streptomycin for 45 min before transfection. Mycoytes
were subjected to adenoviral-mediated gene transfer of
Mitycam for 4 hours at a multiplicity of infection (MOI)
of 500 virus particles per cell (vp/cell), followed by
replacement with fresh PC-1 media. Infected cells
were cultured in for 36 hr, with 1 final replacement of
fresh medium 1 hr before experiments.

Fluorescence microscopy

Mitycam fluorescence was measured with excitation at
488 nm for 2D imaging (Zeiss, LSM5 Pascal), and
mitochondria were localized by 1 uM MitoTracker Red
(Invitrogen Ltd) using 543 nm excitation. Cytosolic Ca**
transients were detected as indicated by 6 uM Fluo-4
(Molecular probe) at room temperature (21-24°C).
Changes in [Ca2 Imito @nd [Ca "Teyo Were respectively
measured by line scan imaging with a laser scanning
confocal microscope (Radiance 2000 MP, Bio-Rad,
UK) equipped with a 40 Xoil-immersion objective lens
(N.A.=1.3). For some experiments, cells were field-
stimulated at 0.1, 0.2, and 0.5 Hz until steady-state
was achieved, and Mitycam and Di-8 ANEPPS (488
nm excitation; emission>600 nm) were recorded
simultaneously in the linescan imaging mode. For line-
scan mode a scanning speed of 166 lines per second
was used with the scanning line parallel to the longi-
tudinal myocyte axis at a central focal plane (avoiding
the nucleus). To prevent cell contraction during
application of high [Ca] cells were pretreated for 5 min
with the muscle contraction blocker 40 uM cytochalasin
D. Image-J software was used for image analysis.

Chemicals and Solutions

A highly Ca®*-buffered, Na'-free internal solution
contained (in mM): EGTA 5, HEPES 20, K-aspartate
100, KCI 40, MgCl, 1, maleic acid 2, glutamic acid 2,
pyruvic acid 5, KH,PO, 05 pH 8.0 adjusted with
Trisma base. To control [Ca "], 100 mM CaCl, solution
(Thermo) was added as calculated with MaxChelator
(http://www.stanford.edu/~cpatton/maxc.html).

For intact myocyte experiments, cells were super-
fused with normal Tyrode’s (NT) solution containing (in
mM) 140 NaCl, 4 KCI, 1 MgCl,, 1.8 CaCl,, 10 glucose,
and 5 HEPES, pH 7.4. To detect intra-mitochondrial
distribution of MCU, anti-MCU antibody (Sigma-
Aldrich) was used at 1:500 dilution. The secondary
antibody carried FITC derivative (Alexa Flour 488;
Molecular Probes) and was used at a 1:1000 dilution.

Ru360 is a high affinity blocker of the MCU, and
submicromolar concentrations rapidly and completely
block MCU in isolated mitochondria or permeabilized
myoc:ytes.2 However, Ru360 only slowly enters intact
cells and to achieve complete MCU block in intact
myocytes requires higher external [Ru360] and several
minutes of exposure. 2 Thus we used 1 UM pretreat-
ment for 30 m|n which was sufficient to completely
block the [Ca® ]m,to signal (Fig 2B). We previously
showed that [Ru360] as high as 10 yM had no effect
on SR Ca uptake or release, Ca current, Na‘/Ca®* ex-
change Ca transrents contraction or myofilament
Ca®* sensitivity.?

Statistics

Pooled data are represented as the mean = SEM.
Statistical comparisons were made using unpaired and
a paired Student t test where applicable. A value of P <
0.05 was considered significant.
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Supplemental Figure I. [CaZmito signals during rapid
application of 10 mM caffeine to intact rabbit ventricular
myocyte (A). Z-line and M-line signals exhibit different
amplitude (B), but time to peak (C) and tau of [Ca2*]uit decline
were not significantly different (n = 5 myocytes).
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Online Figure Il. Sarcomeric longitudinal distribution of
Mitycam (red) shows similar spatial pattern as Mito-
Tracker (green). Data are from images like those in Fig
1A in paper, spanning four sarcomeres with approxi-
mate Z-line locations indicated (Z).
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Online Figure llI. [Ca2*]eyo transients at Z-line and M-line analyzed by
the same method as used for [Ca2+]mito. (A) confocal line scan image
of [Ca?*]eyo transients, Z-line was marked by Di-8-ANEPPS. [Ca?*]eyto
transients at Z-line and M-line (B), average amplitude (C), Time to peak
(D), and time constant of decline (E). (F) Isochronic [CaZ*]eyto measured
at the Ca transient peak from the regions nearest to Z-line to the
farthest. (n = 6 myocytes).



