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SUPPLEMENTARY DATA

Supplementary Table 1. Comparison of ventricular AGTR1 mRNA and plasma
angiotensin Il levels in control and AT1R mice of both sexes.

M CTL MATIR F CTL FATIR

Angiotensin Il

(pg/mi) 58+11(5) | 79+12(6) | 85+16(6) | 77 +31(6)

AGTR1 mRNA levels

(relative expression) | 1001 (4) | 728+129 (4) | 11£02(4) | 658 +123 (5)

“n” in parentheses indicates the number of mice.

SUPPLEMENTARY METHODS

Animals

Heterozygous male and female C57BL/6 AT1R (human angiotensin Il type 1 receptor,
AGTR1) mice aged of 6-8 months old (presence of ventricular hypertrophy) and their sex-
and age-matched wild-type littermate controls (CTL) were used. AT1R mice colony was
followed from birth to 15 months of age and deaths were counted for the entire duration
of the survival study. Generation of the AT1R mice with cardiac specific overexpression
of the human AT1R has been previously published 1. AGT1R was expressed under the
control of the murine a-myosin heavy chain promoter, which is highly specific and directs

transgene expression to the myocardium. The use of this promoter rules out the



involvement of peripheral effects in the cardiac phenotype studied. All animal protocols
were conducted in accordance with the Canadian Council Animal Care guidelines and
conformed to the Guide for the Care and Use of Laboratory Animals published by the US
National Institutes of Health (NIH Publication No. 85-23, revised 1996). The Montreal
Heart Institute Animal Care Committee has also approved the animal procedures used in

this study (reference number 2012-80-01).

Mouse ventricular myocyte isolation

Isolated mouse ventricular myocytes were obtained using previously published protocols
23, Briefly, mice were administered heparin i.p. 15 minutes prior to anesthesia by
isoflurane (2%) to avoid blood coagulation and were sacrificed by cervical dislocation.
Then, their heart was rapidly excised and hung on a modified Langendorff apparatus and
retrogradely perfused at 37°C (2 mL/min). The first solution, a HEPES-buffered Tyrode’s
solution containing (in mmol/L): 130 NacCl, 5.4 KClI, 1 CaClz, 1 MgClz, 0.33 NazHPO4, 10
HEPES, 5.5 glucose (pH was adjusted to 7.4 with NaOH) was perfused. After, Ca?* was
washed out by changing to a Ca?* free HEPES-buffered Tyrode’s solution. Thirdly, the
heart was digested for 21-29 minutes with the Ca?* free HEPES-buffered Tyrode’s
solution in which was added (in mmol/L) 0.03 CaClz, 20 taurine and 0.1% bovine serum
albumin (BSA, Sigma-Aldrich Co., St Louis, Mo, USA) and 73.7 U/ml type 1l collagenase
(Worthington Co. Ltd, Freehold, NJ, USA). Lastly, Kraft-Brihe (KB) solution containing
(in mmol/L): 100 K-glutamate, 10 K-asparate, 25 KCI, 10 KH2PO4, 2 MgSO4, 20 taurine,
5 creatine, 0.5 EGTA, 5 HEPES, 20 glucose, 0.1% BSA (pH to 7.2 with KOH) was

perfused for the last 5 minutes. During cell isolation solutions were equilibrated with 100%



02. For Ca?* imaging experiments, EGTA was removed from the KB solution. Next, the
heart was removed and the right ventricle free wall was minced into the KB solution.
Isolated ventricular myocytes were obtained by trituration and conserved at 4°C in KB

until used on the same day.

Surface electrocardiogram (ECG)

ECG were performed as previously described 4°. Mice were anaesthetized with isoflurane
(2%). Mouse body temperature was maintained at 37°C using a heating pad. Platinum
electrodes were positioned subcutaneously and surface ECG was acquired in lead |
configuration at the rate of 2 kHz using the Biopac acquisition System MP100 (EMKA
Technologies, Paris, France). The signal was amplified, filtered at 100 Hz (low-pass) and
60 KHz (notch filter). Data were analyzed using ECG auto v2.8.1.18 (EMKA
Technologies, Paris, France). Duration of QRS complex, QT interval and heart rate was
measured by a blinded observer from signal averaged ECG recordings (500-1000 cardiac
cycles). The QT intervals were corrected (QTc) for the heart rate using the adapted

Bazett’s formula in mice (QTc=QT/ (RR/100)%?).6:7

Cellular electrophysiology

Voltage-clamp experiments were conducted using previously reported protocols 45810,
Current recordings were obtained in whole-cell configuration using borosilicate glass
pipettes (WPI, Sarasota, FL, USA) of maximum 3 MQ resistance for Ina recordings and
were between 3-5 MQ for Ica. and total K* currents (lpeak). For Ina recordings, the internal

solution (in mmol/L): 132.5 CsF, 5 NaCl, 5 MgATP, 10 EGTA, 5 HEPES (pH adjusted to



7.2 with CsOH). Sodium current (Ina) from mouse ventricular myocytes were measured
at 22 + 1°C with the external solution containing (in mmol/L): 132.5 CsCl, 5 NaCl, 1 CaClz,
1 MgClz, 20 HEPES, 10 glucose (pH adjusted to 7.35 with CsOH) as previously reported
510 Adult ventricular mouse myocytes were held at -90 mV, Ina was obtained by imposing
40 ms voltage step from -90 to +15 mV at a frequency of 0.2 Hz. IcaL recondings were
performed at 36 + 1°C with the external solution containing (mmol/L): 145 TEACI, 10
CsCl, 2 CaClz, 0.5 MgClz, 5 HEPES, 5.5 glucose (pH adjusted to 7.4 with CsOH) and the
internal solution used was composed of (mmol/L): 100 aspartic acid, 70 CsOH, 40 CsCl,
2 MgClz, 4 MgATP, 10 EGTA, 10 HEPES (pH adjusted to 7.2 with CsOH), currents were
corrected by -10 mV to account for the liquid junction potential. Myocytes were held at -
90 mV, a 50ms prepulse at -50mV was performed to inactive T-type Ca?* currents and
lcaL was obtained by imposing a series of voltage steps from -50 mV to +40 mV, each
lasting 250 ms at a frequency of 0.1 Hz.%%12 Total K* currents were recorded at room
temperature using the bath solution (in mmol/L): 130 NaCl, 5.4 KCI, 1 CaClz, 1 MgClz,
0.33 Naz2HPO4, 10 HEPES, 5.5 glucose (pH was adjusted to 7.4 with NaOH) and the
pipette solution (in mmol/L): 110 potassium aspartate, 20 KCI, 8 NaCl, 1 MgClz, 1 CaClz,
10 BAPTA, 4 K2ATP and 10 HEPES (pH 7.2 with KOH), a junction potential of -10 mV
was corrected during the analysis. Traces were elicited by a 500 ms voltage-clamp step
applied in 10 mV increments from =110 to +50 mV, from a holding potential of -80 mV at
a frequency rate of 0.1 Hz®12 48, All currents protocols were performed and data acquired
with Clampex 8.0 and 10.2 (Molecular Devices, Foster City, USA). Voltage-clamp

recordings were low-pass filtered (2 KHz: Ina; 1 KHz: IcaL and Ipeak) and digitized at (10,000



KHz). Series resistance were compensated at 75%. All currents were normalized to cell

capacitance.

Echocardiography

Two-dimensional M-mode echocardiography was performed as described previously 413,
Briefly, the day before echocardiography, the mice were anesthetized (2 % isoflurane, 1
L/min O2), and their anterior chest was shaved. The following day, echocardiography was
performed using a Philips Sonos 5500 and a 15-MHz linear-array transducer (Agilent,
Palo Alto, CA) in mice under conscious sedation with 15 uL/g i.p. of a 1:1 mixture of
fentanyl (5 pg/ml) and droperidol (250 pg/ml). The mice were secured lightly in the left
lateral decubitus position on a warming pad to maintain normothermia. To improve the
near-field image for visualization of the interventricular septum, a standoff for the
transducer tip was used. A 3- to 5-mm-thick 1% agarose pad was inserted between the
chest of the mice and the transducer. The montage was sealed acoustically with prewarm
acoustic coupling gel. Two-dimensional guided M-mode images were obtained from a
short axis view at the papillary muscle level to determine the left ventricle (LV) structure
and systolic function. The LV end-diastolic and end-systolic internal dimension (LViDd
and LViDs, respectively) were measured and the LV fractional shortening (FS) was
calculated as follows: FS (%) = [(LVIDd - LVIDs) / LVIDd] x 100. The interventricular
septum and LV posterior wall thickness in diastole (IVSd and LVPWd) were also
measured and the LV relative wall thickness (LV RWT) was determined as follows [(IVSd

+ LVPWd) / LViDd]. The LV mass was determined using the following equation: LV mass



=1.055 [(IVSd + LViDd + LV PWT)3 — (LVIDd)?], where 1.055 is the specific gravity of the

myocardium 4, LV mass to body weight ratio was then calculated.

Ca?* Transients

Experiments were performed accordingly to 5. Ventricular myocytes were incubated 15
minutes in the dark with 10 pmol/L Fura-2AM (Molecular Probes). Bath was previously
coated with laminin and perfused at 35 £+ 1°C with the HEPES-buffered Tyrode’s solution
containing (in mmol/L): 130 NaCl, 5.4 KCl, 1 CaClz, 1 MgClz, 0.33 NazHPO4, 10 HEPES,
5.5 glucose (pH was adjusted to 7.4 with NaOH). Myocytes were field stimulated at a
frequency of 2 Hz with a pair of bipolar platinum electrodes (Grass SD9 stimulator).
Transients were recorded for 10 s before stopping stimulation and perfusing with a
HEPES-buffered Tyrode’s Ca?* free solution in which was added 10 mmol/L caffeine.
Caffeine induced transients were obtained by rapidly perfusing the caffeine solution for 1
s using a stylus perfusion system to estimate the SR load. Values were acquired using
the 380/340 nm ratio with a fluorescence system DeltaRam (Photo Technology Int.). Rmin
and Rmax values were obtained using Ca?* free Tyrode solution with 5 mmol/L EGTA or
10mmol/L ionomycin with 5 mmol/L CaClz respectively. Calibration curve assay was used

to obtain the experimental Kd of 0.433 in order to calculate internal Ca?* concentration.

(R_Rmin)

Ca?* concentration were calculated using the formula: [Ca?t = K, [(R “R)

]. Data were

acquired and converted with Felix4.1.0 (Photon Technologies International (PTI),
Birmingham, NJ) and analysis was executed with Clampfit 10.2 (Molecular Devices,

Foster City, USA).



Ca?* sparks

Rapid line-scan confocal microscopy using the Fluo-4AM Ca?* dye was used to measure
Ca?* spark. The protocol and experimental conditions were adapted from Fares et al. .
Myocytes were incubated in the dark for 20 minutes with 10 ymol/L Fluo-4AM (Molecular
Probes) and 0.05% pluronic acid. Cells were placed in the bath on the stage of a Zeiss
LSM 710 laser scanning microscope in linear scan mode. Bath was perfused at 35 £ 1°C
with the following solution (in mmol/L): 130 NaCl, 5.4 KCI, 1 CaClz, 1 MgClz, 0.33
Na2HPO4, 10 HEPES, 5.5 glucose (pH was adjusted to 7.4 with NaOH). Line scan images
were acquired at 525 nm, pinhole size: 79 um, scan speed of 264.55 lines/s, and 512
pixels/line, laser intensity of 20% using argon laser (488nm) and LSM software (version
3.2, Carl Zeiss Canada Ltd ). Sparks were measured in line scan mode for ~6 s in
guiescent cells. Sparks parameters (frequency, amplitude, tau, full duration at half
maximum [FDHM] and full width at half maximum [FWHM)]) were measured using ImageJ
plugin SparkMaster. SparkMaster parameters were set speed 264.55 lines/s, 0.264 uym
pixel size, background fluorescence was measured on each recording, criteria =3.8,
number of intervals = 1, output = F/Fo + sparks, extended kinetics). Extended bright lines
were excluded from the analysis. A manual inspection was performed for each recording

after the automated analysis to remove false positive.
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