Detailed Methods

In vivo experimental procedures

Drug study: 8-week-old male SHRSP (8-11 rats per group) were treated with low-dose losartan; MitoQ10; a combination of MitoQ10 and Losartan (M+L) or untreated for 8 weeks. Rats were allowed free access to tap water or tap water containing MitoQ10 (500 μmol/L) which was freshly prepared every 3 days, protected from light, and stored at 4°C. Pharmaceutical-grade MitoQ10 mesylate mixed with β-cyclodextrin was provided as a gift from Antipodean Pharmaceuticals Inc (San Francisco, CA). Rats were weighed weekly to make a batch of Losartan Potassium (Sigma-Aldrich, UK) mixed with baby food and stored at -20°C. Rats received a 1 ml aliquot of baby food +/- losartan per day (2.5 mg/kg/day). Freeze thawing of losartan baby food was confirmed to have no effect on drug treatment. 

Blood pressure measurement: indirect blood pressure was measured for the first 4 weeks of the study in conscious restrained rats by tail-cuff plethysmography as previously described2. Rats were pre-warmed to 30°C for 15 minutes before measurements, which were taken between 9 am and 12 pm. Average weekly systolic blood pressure was calculated from at least four measurements taken once per week. 12 week-old SHRSP were then implanted with radiotelemetry probes (Dataquest IV telemetry system, Data Sciences International) for the direct scheduled measurement of SBP, DBP, pulse pressure, heart rate and motor activity over the final 4 weeks of drug treatment1,3-5.  Before the telemetry probe was implanted, calibrations were verified to be accurate within 3 mmHg. Rats were housed in individual cages after the operation and each cage was placed over a receiver panel that was connected to the personal computer for data acquisition. Haemodynamic data were sampled every 5 minutes for 10 seconds and mean values were calculated by the Dataquest software for intervals of 60 minutes, exported from the Dataquest program in an ASCII format. Weekly day-time and night-time averages were then calculated. 

Surgical procedures: for radiotelemetry probe implantation, rats were anesthetized with 2.5 % isofluorane in 1.5 L/min O2 for the duration of the surgical implantation procedure. Carprofen (5 mg/kg), a Non-Steroidal Anti-inflammatory analgesic was administered immediately prior to surgery. The flexible catheter of the radiotelemetry probe was surgically secured in the abdominal aorta pointing against the blood flow and the probe sutured to the abdominal wall.

Ex vivo measurements

Cardiac hypertrophy measurement: rats were sacrificed under terminal anesthesia with isofluorane. Heart weight, and left ventricle plus septum weight were measured for the calculation of cardiac and left ventricular mass index (corrected for tibia length).

Vascular superoxide generation: basal superoxide production was determined in aortic rings by lucigenin-enhanced chemiluminescence. Superoxide generation was measured in a liquid scintillation counter in counts per minute (cpm) and quantified by xanthine / xanthine oxidase calibration curve.

Immunohistochemistry: Immunohistochemistry analysis was performed using primary antibodies against collagen Ia (1:200) and collagen IIIa (1:200) (Abcam, Cambridge, UK). Briefly, sections were incubated for 30 minutes at room temperature in 1% hydrogen peroxide in methanol followed by citrate buffer antigen retrieval. Sections were incubated with the primary antibody overnight at 4oC, followed by 1 hr incubation with biotinylated secondary antibody (DAKO, Cambridgeshire, UK). Antibody binding was visualized using the avidin-biotin complex method according to the manufacturer’s instructions (Vectastain ABC; Vector, Peterborough, UK). Sections were subsequently counterstained with haematoxylin.
In vitro assays

Cell maintenance: H9c2 is an immortalised cardiomyocyte cell line derived from rat neonatal cardiomyocytes. Cells were grown in a monolayer in T-150 flasks and passaged every 3-4 days at approximately 70% confluence, ensuring they were not subject to stress by over or under-confluency. The cells were maintained at 37°C in a humidified 5% CO2 atmosphere in complete growth medium: GIBCO Dulbecco’s Modified Eagles medium (DMEM) with 4 mmol/L L-glutamine, 4500 mg/L D-glucose, 110 mg/L sodium pyruvate, 1% penicillin/streptomycin and 10% fetal calf serum (FCS) (all from Invitrogen, UK). 

Cytotoxicity assessment: the Cell Titre 96R Non-Radioactive Cell Proliferation Assay (Promega, UK) was used according to manufacturer’s instructions to test the cytotoxicity of MitoQ10 and dTPP. A spectrometer (Wallac Victor2 plate-reader, Finland) measured absorbance of (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) at 570 nm. Experiments were repeated in quadruplicate on 3 independent occasions.

Co-localisation experiments: immunofluorescence and confocal microscopy was used to localise IBTP (MitoQ10 analogue) in cells after 96 hours using a TPP+ specific antibody and mitochondrial probe (provided by Murphy MP, Cambridge). IBTP was added to cells on coverslips in 6-well plates similar to MitoQ10 in the hypertrophy assay. After 96 hours, cells were treated with MitoTracker Red (500 nmol/L Invitrogen, UK) for 30 minutes, fixed with 2% PFA and permeabilised with 0.1% triton-x-100. The primary rabbit anti-TPP (1 in 1000 dilution) and an equivalent concentration of rabbit IgG (27.12 μg/ml Invitrogen, UK) was used for a control. A goat anti-rabbit fluorescent secondary antibody (Alexa Fluor® 488, Invitrogen, UK) was used at a dilution of 1 in 500 and coverslips were mounted onto slides using Prolong gold (Invitrogen, UK) supplemented with 4’,6-diamidino-2-phenylindole (DAPI). Confocal microscopy was used to image MitoTracker Red (ex. 543, band pass 604-679), DAPI (ex. 405, band pass 420-480) and IBTP (ex. 488, band pass 505-530).
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Supplemental Figures
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Figure i. Effects of single or combination therapy on tibia length, fluid excretion and motor activity. Between control and treated groups there were no significant differences in (A) tibia length, (B) ratio of urine volume to fluid consumed, (C) night-time and day-time activity as measured by radiotelemetry.
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Figure ii. Effects of single or combination therapy on oxidative stress parameters in aorta and plasma. Between control and treated groups there were no significant differences in (A) basal superoxide production in aortic rings measured by lucigenin-enhanced chemiluminescence or (B) plasma lipid peroxidation measured by malonaldehyde (MDA) assay.
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Figure iii. Representative images for collagen type Ia and collagen type IIIa assessed by immunohistochemistry in hearts from control and treated groups. Collagen type Ia was reduced in M+L treated rat hearts compared to control and single therapy groups (A). Similar levels of collagen type IIIa were observed between all treatment groups (B). Magnification x10. scale bar = 100µm.
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Figure iv. Effect of MitoQ10 or dTPP on cardiomyocyte cell proliferation. Representative results showing no significant differences in cell proliferation during the hypertrophy assay as measured by absorbance of MTT at 570 nm. Cells were treated with 10 nmol/L and 500 nmol/L MitoQ10 or dTPP and compared as % of control.
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