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SUPPLEMENTAL MATERIAL 

 

 
Detailed Methods 

Cloning of reporter alleles and siRNA design 

Sequence encompassing exon 91 to 96 of the murine RYR2 gene was amplified from wild-type (WT) mouse 

cDNA using primers containing adapters for SacI and EcoRI restriction enzymes (RYR2_91-SacI-FOR: 

5’_CTGAGCTCTCGAGCAGAAGGCGAAAGAGG_3’; RYR2_96-EcoRI-REV: 

5’_CTGAATTCCTTTCTTTTCACAAATTTATCCC_3’), digested and ligated into pZFN1 (Sigma-

Aldrich), upstream of the 3XFLAG tag sequence (MDYKDHDGDYKDHDIDYKDDDDK). Subsequently 

RYR2_ex91-96_3xFLAG was amplified using primers containing adapters for SacI and KpnI (RYR2_91-

SacI-FOR: 5’_CTGAGCTCTCGAGCAGAAGGCGAAAGAGG_3’; 3XFLAG-KpnI-REV: 

5’_CTGGTACCCTTGTCATCGTCATCCTTGTAATCG_3’) and sub-cloned into pEGFP-C1 plasmid 

(Clontech), downstream the Green Fluorescent Protein (GFP). The resulting plasmid was subjected to site 

directed mutagenesis to generate the R4496C mutation in the encoded protein, using the following primers: 

R4496C-RYR2-FOR: 5’_CTTCTAAACTATTTTGCTTGCAACTTTTACAACATGAG_3’; R4496C-

RYR2-REV: 5’_CTCATGTTGTAAAAGTTGCAAGCAAAATAGTTTAGAAG_3’, through Quickchange 

Site-directed mutagenesis kit (Stratagene) according to the manufacturer’s indications. 

In parallel exon 91 to 96 were amplified from wild-type mouse cDNA using another couple of primers 

containing adapters for SacI and XhoI restriction enzymes (RYR2_91-SacI-FOR: 

5’_CTGAGCTCTCGAGCAGAAGGCGAAAGAGG_3’; RYR2_96-XhoI-REV: 

5’_CCCTCGAGCTTTCTTTTCACAAATTTATCCC_3’) digested and ligated into pIRES-hrGFP-2a 

(Agilent Technologies), upstream of the 3XHA tag sequence 

(YPYDVPDYAYPYDVPDYAYPYDVPDYA). Subsequently RYR2_ex91-96_3xHA was amplified using 

primers containing adapters for SacI and KpnI enzymes (RYR2_ex91_SacI-FOR: 

5’_CTGAGCTCTCGAGCAGAAGGCGAAAGAGG_3’; 3XHA-KpnI-REV: 

5’_CTGGTAACCTATTAAGCGTAGTCAGGTAC_3’) digested and sub-cloned into pEGFP-C1 (BD 

Biosciences Clontech) downstream the Green Fluorescent Protein (GFP). From the resulting plasmid GFP 

coding sequence was excised using NheI and BglII and replaced with RFP coding sequence that was 

obtained by PCR amplification with primers containing adapters for NheI and BglII restriction enzymes 

(RFP-NheI-FOR: 5’_CAGCTAGCATGGTGAGCAAGGGCG_3’; RFP-BglII-REV: 

5’_GTAGATCTCTTGTACAGCTCGTCCATGCC_3’) from pmCHERRY-N1 (Clontech) and properly 

digested. Each cloning step was carefully designed and controlled to maintain the reading frame (ORF) from 

the fluorescent protein gene through the RYR2 cDNA until the tag sequence. 

These two plasmids were used as reporter alleles containing the following functional cassettes: 

1) pEGFP_RYR2ex91-96/R4496C_3xFLAG;  

2) pRFP_RYR2ex91-96/WT_3xHA. 

siRNAs against mutant RYR2 were designed based on mutant recognition site shift from position 5 to 

position 17 to optimally study difference in discrimination parameters and ordered as RNA duplexes (Sigma-

Aldrich) with dTdT 3′ modification. 

RNA extraction, retrotranscription and semi-quantitative Real-time PCR  

HEK-293 transiently transfected with equal amount of the reporter alleles and RNAi molecules were lysed 

and total RNA was purified with RNeasy mini kit (Qiagen). RNeasy Fibrous Tissue mini kit (Qiagen) was 

used for RNA extraction from isolated hearts and other organs derived from infected mice. An on-column 

DNaseI (Qiagen) digestion was performed for each sample for 15 min at room temperature.  

A total amount of 1 µg template RNA per reaction was used for a 20 µl retrotranscription, performed with 

iScript cDNA Synthesis kit (Bio-Rad) in according with the manufacturer’s instruction. 

Real-time PCR was performed using the CFX96 Real-Time PCR Detection System and analyzed using the 

Bio-Rad CFX Manager software package (Bio-Rad). Quantitative Real-time PCR analysis was performed in 

optical 96-well in triplicate with SsoFast EvaGreen Supermix (Bio-Rad) using specific primer mix to 

selectively amplify GFP or RFP sequence (GFP-FOR: 5’_CTATATCATGGCCGACAAGCAG_3’, GFP-

REV: 5’_GCTCGTCCATGCCGAGCGTG_3’, RFP-FOR: 5’_GCGTGATGAACTTCGAGGACG_3’, RFP-

REV 5’_CAGCCCATGGTCTTCTTCTGC_3’), FLAG or HA (RYR2-FOR: 

5’_GAACCTCCAGCGATACTGC_3’, FLAG-REV: 

5’_CTGGTACCCTTGTCATCGTCATCCTTGTAATCG_3’, HA-REV 
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5’_CTGGTACCCTATTAAGCGTAGTCAGGTAC_3’), to quantify mutated allele or wild-type mRNA 

respectively, and 20 ng of cDNA template. GAPDH was used as internal reference using the following 

primers: GAPDH-FOR: 5’_AAATCCCATCACCATCTTCC_3’ and GAPDH-REV: 

5’_GGTTCACACCCATGACGAAC_3’.  

Total RYR2 transcript levels were evaluated in cardiac tissue using the following primers: mRYR2-FOR: 

5’_CCTTTATAACCGGACTCGACG_3’ and mRYR2-REV: 5’_TTGGCCCATATGTTGTGGTAG_5’. 

Murine GAPDH was used as internal reference using the following primers: mGAPDH-FOR: 

5’_GAAAGCTGTGGCGGTGATG_3’ and mGAPDH-REV: 5’_GCCCAAGATGCCCTTCAGTG_3’. 

Protein extraction and immunoblotting 

HEK-293 cells transiently transfected with equal amount of the reporter alleles and RNAi molecules were 

lysed in RIPA buffer (50 mM Tris HCl, pH 8.0, 150 mM NaCl, 1% NP-40, 0.5% sodium deoxycholate, 0.1% 

SDS and 1 mM EDTA) containing a cocktail of 1X protease inhibitors (Sigma-Aldrich). Total proteins (30 

µg/sample), quantified by Pierce® BCA Protein Assay Kit (Thermo Scientific), were resolved by SDS-gel 

electrophoresis on Mini PROTEAN TGX Stain-Free 4-15% gradient Gels (Bio-Rad) using 1X 

Tris/Glycine/SDS buffer (Bio-Rad), and blotted on 0,2 µm nitrocellulose using Trans Blot Turbo Transfer 

System (Bio-Rad). The nitrocellulose membrane was saturated with a solution of TBS 1x, 0.1% Tween 20 

(TBS-T, Sigma-Aldrich) and 5% Skin Milk. After blocking, the membrane was washed three times in TBS-

T. The membranes were probed with different antibodies diluted in BSA 3% in TBS-T: anti-FLAG (F3165-

Sigma-Aldrich), anti-HA (H3663-Sigma-Aldrich) and anti-pan cadherin (C1821-Sigma-Aldrich) as reference 

protein. Secondary antibodies, conjugated with HRP (Promega), were diluted in BSA 3% in TBS-T. 

Quantification of protein expression has been performed by densitometry of HA and FLAG bands 

normalized on the reference protein Pan Cadherin. 

For protein extraction from cardiac tissue of treated and control mice, hearts were excised from euthanized 

mice, washed in ice cold PBS to remove excess of blood and immediately frozen in liquid nitrogen. Frozen 

heart were then homogenized using a mortar and a pestle in presence of liquid nitrogen. The pellet was 

washed in PBS and homogenized in 6 volumes of: 30 mM KH2PO4 (pH=7.0), 40 mM NaF, 5mM EDTA, 300 

mM sucrose, 0.5 mM DTT containing a cocktail of 2X protease inhibitors (Sigma-Aldrich). Homogenates 

were then solubilized in 1 volume of 100 mM Tris-HCl (pH=7.4) and 6% SDS for 1 hour at room 

temperature. Insoluble particles were then removed by centrifugation at 21000 g for 10 minutes at 4°C. The 

proteins in the supernatant were quantified and 20 µg/sample were separated by SDS-PAGE on Mini 

PROTEAN TGX Stain-Free 4-15% gradient Gels (Bio-Rad) using 1X Tris/Glycine/SDS buffer (Bio-Rad) 

and blotted at 45 V for 15-20 hours at 4°C on 0.45 µm nitrocellulose using Mini Trans Blot System (Bio-

Rad) in the presence of 0.01% SDS. Membranes were saturated with a solution of TBS 1X, 0.1% Tween 20 

(TBS-T, Sigma-Aldrich) and 5% Skin Milk. Used primary antibodies diluted in 3% BSA in TBS-T were: 

anti-RyR2 (MA3-916 -Thermo Scientific) and anti-pan cadherin (C1821- Sigma-Aldrich) as reference 

protein. Secondary anti-Mouse antibody, conjugated with HRP (Promega), was diluted in 3% BSA in TBS-

T. Immunoblotting membranes were revealed using the Clarity Western ECL substrate (Bio-Rad) and 

detected using ChemiDoc MP Imaging System (Bio-Rad). Quantification of protein expression has been 

performed by densitometry of RyR2 bands normalized on the reference protein Pan Cadherin. 

Fluorescence microscopy 

HEK-293 cells transiently transfected with reporter alleles and RNAi molecules were fixed on coverslips in 

3.7% paraformaldehyde for 10 minutes at room temperature. Coverslips were then washed in phosphate-

buffered saline (PBS) with gentle shaking and mounted with mounting medium (Dako Fluorescent Mounting 

Medium). Fluorescence images were obtained with a Leica TCS-SP2 digital scanning confocal microscope 

equipped with a HCX PL APO 40x/numerical aperture =1.25 oil immersion objective. We used 488-nm 

Argon laser line for excitation of GFP and He/Ne laser line at 580-630 nm for RFP. The pinhole diameter 

was kept at Airy 1. Images were exported to Adobe Photoshop (Adobe Systems, Mountain View, CA). 

Artificial miRNA expressing vector design and production 

The siRYR2-U10 siRNA duplex sequences, designed to target RYR2 mRNA containing the R4496C 

mutation, was cloned into a commercially available artificial miRNA expression vector (BLOCK-iT Pol II 

miR RNAi Expression vector, Life Technologies), that allows continuous and long-term expression of the 

silencing molecule. The cloning procedure was based on ligation of the following annealed oligonucleotides:  

1) 5’_TGCTGTAAAAGTTGCAAGCAAAATAGTTTTG_3’,  

2) 5’_GCCACTGACTGACTATTTTGCGCAACTTTTAC_3’,  

3) 5’_CCTGGTAAAAGTTGCGCAAAATAGTCAGTCA_3’,  
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4) 5’_GTGGCCAAAACTATTTTGCTTGCAACTTTTAC_3’ 

with the linearized vector pcDNA _6.2-GW/EmGFPmiR (Life Technologies).  

It was generated also the pcDNA_6.2-GW/EmGFP-miR-neg control plasmid containing an insert that can 

form a hairpin structure that is processed into mature miRNA, but is predicted not to target any known 

vertebrate gene. The negative control miRNA sequence is: 

5’_GAAATGTACTGCGCGTGGAGACGTTTTGGCCACTGACTGACGTCTCCACGCAGTACATTT_3’ 

(Life Technologies). 

From the obtained plasmids, a fragment consisting in CMV promoter, EmGFP, pre-miRNA sequence and 

TKpolyA was amplified by PCR with specific primers (FOR: 

5’_TAGCTAGCTGCTTCGCGATGTACGG_3’ and REV 

5’_GTGAATTCGAACAAACGACCCAACACCCG_3’ including the NheI (FOR) and EcoRI (REV) 

cloning site and inserted into the Adeno-Associated viral backbone vector pAAV-2.1 provided by the 

Adeno-Associated Virus (AAV) vector core facility (Tigem, Napoli, Italy).  

The AAV production was done in collaboration with the Tigem core facility (http://www.tigem.it/core-

facilities/adeno-associated-virus-aav-vector-core).  

Animal Model 

In this study we used heterozygous RyR2R4496C/+ (Het) knock-in mice (patent US7741529 B1) previously 

characterized in our laboratory 1-3. Animals were raised and bred at Charles River (Calco, Italy). All mice 

were C57BL/6N and have been maintained and reproduced without interruption since 2005 at Charles River. 

Experiments were performed in animals of both genders and no differences were present across genders. 

Control animals were wild type littermates. Before any manipulation animals were anesthetized with 

Isoflurane (Isoflurane-Vet, Merial) using the apparatus (VisualSonics VevoTM Compact Anesthesia 

System). Animals were sacrificed by cervical dislocation. 

Action potential recordings in isolated ventricular myocytes 
Isolated ventricular myocytes were seeded on a glass bottom perfusion chamber mounted on the stage of an 

inverted microscope. After 5 minutes, the myocytes were bathed in the following solution at 35°C (in 

mmol/L): 140 NaCl, 4 KCl, 2 CaCl2, 1 MgCl2, 10 HEPES, and 5 Glucose, pH 7.4, with NaOH (Sigma-

Aldrich). Action potential recording was performed using patch electrodes made of borosilicated (resistance 

of 2 to 3 MΩ) and filled with a solution containing: (in mmol/L): 120 potassium aspartate, 20 KCl, 1 MgCl2, 

4 Na2ATP, 0.1 GTP, 10 HEPES, 10 Glucose, pH 7.2, with NaOH. Signals were acquired at 10 kHz (Digidata 

1322A, Axon Instruments) and analyzed with pCLAMP version 9.2 software (Axon Instruments). Quiescent, 

calcium-tolerant, rod-shaped cells with clear cross striations and a resting potential < –80 mV were 

electrically stimulated using depolarizing pulses with duration of 3 ms and amplitude of 1.5 fold the minimal 

current needed to evoke an action potential. Correction for the liquid junction potential between pipette and 

bath solution was performed. 

Allele-specific quantitative Real-time PCR  

Samples obtained from treated and control mice were evaluated for RYR2 allelic expression imbalance using 

quantitative Real-time PCR and allele-specific TaqMan probes that contain a minor groove binder (MGB) at 

the 3' end (p.Arg4496: VIC- TTGTAAAAGTTGCGAGCAAA-MGB; p.Cys4496: FAM- 

TTGTAAAAGTTGCAAGCAAA-MGB; allele-specific sequences are underlined) to quantify the separate 

alleles. Amplification primers (FOR: 5’_CTACCAACAGAAGCTGCTGAACTAT_3’; REV: 

5’_CAAACAAGGCCAGCATTCTCATG_3’) used in the assay generated a 68 bp amplicon with a two-

temperature cycling protocol (95°C for 10 min followed by 45 cycles of 95°C, 15 s and 60°C, 1 min). Under 

these conditions, neither TaqMan probe exhibited cross-reactivity with the opposite allele. All reactions were 

performed on an Applied Biosystems ViiA7 Real-Time PCR System (Applied Biosystems). Individual 

reactions (20 μl) contained 2X TaqMan Genotyping Mix (Applied Biosystems), 40X Custom Taqman SNP 

Genotyping Assay mix containing both the specific primers and the probes, and 2 μl of cDNA. A standard 

curve was constructed by mixing the normal and mutant cDNA samples (created by retro-transcription of 

wild-type and homozygous RyR2R4496C/R4496C heart tissue-derived RNA) to allelic ratios of 8, 4, 2, 1, 0.5, 

0.25, and 0.125 in a total concentration of 10 ng/μl. The standard curve generated from assaying wild-type 

and homozygous cDNA mixed at known ratios and fitted with the equation log2 (WT: R4496C ratio) = αΔCT 

+ β (α and β are fit parameters) was used to interpolate the ratio of allele expression for miRYR2-U10 

infected and control samples.  

 

Immunofluorescence on heart sections and image analysis 
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Hearts were collected, cannulated, washed with saline solution and fixed in 3.7% paraformaldehyde in PBS 

for 1 hour at 4°C. After washing three times in PBS for 5 min, hearts were equilibrated with 15% sucrose in 

PBS for 1 hour and incubated in 30% sucrose overnight at 4°C. Samples were included in OCT (Dako), and 

4μm cryosections were prepared for immunofluorescence. Tissues were permeabilized with PBS-0.2% 

Triton (PBS-T) for 10 min, and washed in PBS. Tissues were blocked with 10% goat serum in PBS-T for 1 

hour. Antibody against sarcomeric α-actinin (A7811 - Sigma-Aldrich) was diluted in PBS-10% goat serum 

(Sigma-Aldrich) and slides were incubated for 1 hour at room temperature. After washes, slides were 

incubated with anti-GFP 488-conjugated (600-141-215 Rockland) or Alexa Fluor 594-conjugated goat anti-

mouse secondary antibodies (A11005 - Life Technologies) for 45 min followed by 1 minute in the presence 

of DAPI. Dako mounting medium was applied to all slides. Fluorescence images were obtained with a Leica 

TCS-SP2 inverted confocal microscope as described above. 

Electron microscopy 

Hearts isolated from WT, heterozygous RyR2R4496C/+ and infected heterozygous RyR2R4496C/+ mice, were 

fixed by retrograde aortic perfusion with 3.5% glutaraldehyde in 0.1 mol/L NaCaCo buffer (pH 7.2) and 

analyzed. Small bundles of papillary muscles were post-fixed in 2% OsO4 in NaCaCo buffer for 2 hours and 

then block-stained in saturated uranyl acetate. After dehydration, specimens were embedded in an epoxy 

resin (Epon 812). Ultrathin sections were cut in a Leica Ultracut R microtome (Leica Microsystem, Austria) 

using a Diatome diamond knife (Diatome Ltd. CH-2501 Biel, Switzerland) and double stained with uranyl 

acetate and lead citrate. All sections were examined with an FP 505 Morgagni Series 268D electron 

microscope (FEI Company, Brno, Czech Republic), equipped with Megaview III digital camera and Soft 

Imaging System (Munster, Germany).  

Quantitative analysis of electron microscopy images 
The percentage of cardiac cells exhibiting severe structural alterations was quantified. Cells considered 

severely damaged are characterized by severe structural abnormalities affecting mitochondria in the majority 

of the interior. In most cases, cardiac cells with severely altered mitochondria also present large area of 

apparently empty cytoplasmic spaces and alterations affecting contractile elements. Sample size: 3 different 

hearts from each of the 4 group of samples (n=30 cells in each heart). 

Cytoplasmic, mitochondrial, and SR volume were calculated by the well-established stereology point-

counting technique 4,5 in micrographs taken at 22.000 of magnification from cross-sections of papillary 

cardiomyocytes. For each sample, 3 hearts where analysed and more of 65 cells quantified. In each cardiac 

cell, 2 pictures were taken in internal areas, excluding the nuclei and Golgi regions. The images were 

covered with an orthogonal array of dots at a spacing of 0.35 μm and the ratio between numbers of dots 

falling within cytoplasmic space, mitochondria and SR membranes over the total number of dots covering 

the whole image was used to calculate the relative cell volume.  
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Supplemental Figures and Figure Legends 

 
 

 

Online Figure I. Schematic drawing of siRNA duplexes and reporter alleles. A, Reporter alleles were 

constructed by inserting the region encompassing exon 91 to 96 of mutant and wild type RYR2 cDNA 

downstream the reporter genes, GFP and RFP respectively, and fused with two different tags, 3XFLAG and 

3XHA respectively, under CMV promoter (indicated by arrows). B, Portion of the wild type and mutant 

RYR2 mRNAs and of the sense strand of the tested siRNA duplexes; mutation recognition site is in red. 
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Online Figure II. Schematic drawing of miRYR2-U10 and miRNA-Scramble Expression Vectors. 
Cloning of annealed oligos, designed to replicate, when transcribed, sense and antisense strand of siRYR2-

U10 (A) and siRNA-Scramble (B) into the miRNA Expression Vectors through a directional ligation. 
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Online Figure III. Analysis of AAV9 vector transduction into murine cardiac myocytes. A, Estimation 

of percentage of infected GFP-positive cells (GFP) in comparison with total isolated cells (Phase Contrast). 

Scale bar=100 μm. B, Immunofluorescence analysis with an anti-GFP antibody (green) in heart tissue 

section stained with α-actinin (red) to highlight the tissue distribution of AAV9-miRYR2-U10 and AAV9-

miRNA-Scramble infection after 2 months in Het-SCR and Het-U10 mice. Het mice as negative control. 

Scale bar = 50 μm. C, Real-time PCR quantification of GFP expression in AAV9-miRYR2-U10 infected 

RyR2R4496C/+ mice hearts and organs (n=3 each organ). 
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Online Figure IV. Method of ultrastructural cellular volume quantification. A-D, Representative images 

showing the method used to calculate the relative cell volume occupied by either mitochondria (green dots) 

or empty cytoplasmic space (red dots) in WT (A), Het (B and C, respectively in normal and severely altered 

cells) and Het-U10 (D) cardiomyocytes. 
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Online Figure V. Protein characterization of RyR2R4496C/+ mice treated with allele specific silencing. A, 

Immunoblotting of RyR2 and Pan Cadherin from total lysate of hearts derived from infected (Het-U10; n=4) 

and control mice (Het; n=4). B, RyR2 protein quantification normalized to Pan Cadherin levels. 
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Online Figure VI. Representative low magnification image of cardiac tissue from a Het sample. Cardiac 

cells were classified as normal (white square) or severely altered fibers (black square). 
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Supplemental Tables 

 

 

Exp. Group n° mice Weight (g) HR (bpm) EDD mono (mm) ESD mono (mm) EF (%) 

Het  14 23.1±3.9 413±42 4.4±0.38 3.3±0.41 50±7 

Het-SCR 15 22.5±3.2 417±33 4.2±0.29 3.2±0.26 47±6 

Het-U10 15 21.8±3.2 397±26 4.3±0.23 3.3±0.27 45±6 

    P=0.630 P=0.228 P=0.305 P=0.527 P=0.108 

 

Online Table I. Echocardiographic assessment of cardiac function in RyR2R4496C/+ mice treated with 

allele specific silencing and controls. Het, Het-SCR and Het-U10 mice were studied by echocardiography 

to evaluate left ventricular dimensions (EDD= end-diastolic diameter; ESD= end-systolic diameter) and 

cardiac function (HR= heart rate; EF= ejection fraction). No differences were observed in all the parameters 

among the three groups. 

 

 

 

 

 

 

Online Table II. Characterization of CRUs in WT and RyR2R4496C/+ mice treated with allele specific 

silencing.  
Quantitative analysis of the number of CRUs in 20 µm2, number of couplons in 20 µm2, average length of 

each couplon (nm) and jSR width (nm) in WT, Het, Het-U10 and Het-SCR mice (WT vs Het: *P˂ 0.05; Het-

U10 vs Het: † P˂ 0.05; WT vs Het-U10: ‡ P˂ 0.05). 

Boxes colored in green highlight fully recovered CRU parameters in heterozygous mice after U10 

treatment (Definition of Fully Recovered=Het-U10 vs Het: † P˂ 0.05 and WT vs Het-U10: ‡ not 

significant) 

Boxes colored in orange highlight Partially Recovered CRU parameters in in heterozygous mice after 

U10 treatment (Definition of Partially Recovered=Het-U10 vs Het: † P˂ 0.05 while WT vs Het-U10: ‡ 

P<0.05) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exp. Group 
No. of CRUs/ 

20µm2 

No. of couplons/ 

20µm2 

Average lenght of 

each couplon (nm) 
jSR width (nm) 

WT (3 hearts, 70 cardiomyocytes)  2.9±2.0 3.4±2.5 345±187 28.9±4.5  

Het (3 hearts, 63 cardiomyocytes)    2.0±1.6 *   2.6±2.2 * 269±155     36.4±13.5 * 

Het-U10 (3 hearts, 104 cardiomyocites)    2.9±1.8 †   3.2±2.1 †    336±180 †      31.6±6.2 † ‡  

Het-SCR (3 hearts, 62 cardiomyocites) 1.1±1.2  1.6±1.8  263±142  35.1±10.8  
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Online Table III. Electron Microscopy analysis of ultrastructural abnormalities in WT and 

RyR2R4496C/+ mice treated with allele specific silencing. 
Quantitative analysis of the relative volume occupied by cytoplasmic space, mitochondria and SR in WT, 

Het, Het-U10 and Het-SCR mice (WT vs Het: *P˂ 0.05; Het-U10 vs Het: † P˂ 0.05; WT vs Het-U10: ‡ P˂ 

0.05). 

Boxes colored in green highlight fully recovered mitochondrial parameters in heterozygous mice after 

U10 treatment (Definition of Fully Recovered= Het-U10 vs Het: † P˂ 0.05 and WT vs Het-U10: not 

significant) 

Boxes colored in orange highlight Partially Recovered mitochondrial parameters in in heterozygous 

mice after U10 treatment (Definition of Partially Recovered= Het-U10 vs Het: † P˂ 0.05 while WT vs Het-

U10: P<0.05) 

 

  

Exp. Group 
Cytoplasmic Volume/ 

Total Volume (%) 

Mitochondrial Volume/ 

Total Volume (%) 

SR Volume/  

Total Volume (%) 

WT (3 hearts, 65 cardiomyocytes)    2.0±2.2  34.7±6.1 3.0±1.3    

Het (3 hearts, 78 cardiomyocytes)             11.7±8.5 *    28.4±6.4 *    2.2±1.2 * 

Het-U10 (3 hearts, 111 cardiomyocites)      1.4±2.4 †      37.2±6.7 †‡    3.2±1.4 † 

Het-SCR (3 hearts, 62 cardiomyocites)             11.5±8.5  29.6±8.2  1.9±1.4    
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 Legends for the Video files 

 

 

Online video I. Transthoracic echocardiography in Het and Het-U10 mice. 

The two videos show a parasternal long axis view of two months heterozygous mouse (A) and U10 mouse 

(B). The dimensions and systolic function are not different in the two animals (see Online Table I for 

details).  




