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The data supporting the findings from this study are available in the article and the supplementary information. RNA-sequencing data are available in the GEO under
accession number GSE151156 at https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE151156. Any remaining raw data will be available from the
corresponding author upon reasonable request. Source data are provided with this paper.

For R14del studies: for the endpoint of PLN protein downregulation we expected a 70% reduction based on previous experiments with the
PLN-ASO in other mouse models. With a standard deviation of 20% and a minimal power of 0.8 and an alpha of 0.05 this resulted in 4 animals
per group. For lifespan, we hypothesized that the PLN-ASO would be able to increase the maximum life span of 8.25 ± 0.5 weeks with 10% to
9.1 weeks. This resulted in a minimum of 5 animals per group, based on a power of 0.8 and an alpha of 0.05.

For the Cspr3/Mlp-/- study: Very little information was available to base a sample size calculation on. We used left-ventricular end-diastolic
dimension (LVEDD) at 2 months as reported in Minamisawa et al. (1999) (table 1) for double KO mice compared to WT to perform a rough
sample size calculation. Assuming that LVEDD is approximately normally distributed with a standard deviation of 0.34, we can detect a
difference of 0.4 mm between two groups using a one-sided t-test at a significance level of 0.05 with 80% power using at least 10 animals per
group.

For the rat MI study: Using a linear statistical model and one-sided contrasts of the estimated means the hypothesis was to detect at least one
difference with the PLN-ASO dose 1 and 2 treatment groups (both with mean=5 and sd=2.5) and the Control-ASO and at least one difference
with the Control-PBS (both with mean=3.5, sd=2.5). The p-values are adjusted by Holm’s method and all group sizes are set to be equal at n=7
based on a power of 0.8 and an alpha of 0.05.

One mouse in the R14del study was terminated before study completion because of severe underweight, in retrospect already present at
study start. In the rat MI study two rats were excluded from the PLN ASO 50mg/kg group, one due to an incomplete MRI dataset after the
second measurement, and a second rat died before the final MRI scan.

Replication consisted of three repeated Cspr3/Mlp knockout studies, which yielded similar results. For the other in vivo studies, no replication
was performed. Experimental procedures such as western blots, qPCRs etc. were replicated on a individual basis and yielded similar results.

Randomization was performed for every in vivo study. R14del mice were randomized based on sex. MLP knockout mice were randomized
based on baseline cardiac function (left ventricular ejection fraction), body weight, age, and gender. Rats were randomized based on plasma
cTnI levels one day post infarction, visual infarct size score, body weight, and heart rate at the baseline (6 weeks post MI).

For all in vivo studies: mice handling, experimental in vivo procedures, symptoms assessment and other assessments were performed by
blinded investigators. Experimental in vitro follow-up studies were performed blinded, western blots were repeated unblinded to allow for
better visualization for publication.
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Animals and other organisms
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Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

anti-PLN 2D12 monoclonal (ThermoFisher: #MA3-922 1:1000)

anti-SERCA2 (Abcam ab150435 1:1000-1:5000 or ThermoFisher: #MA3-919 1:1000)

anti-phospho-PLN (Cell Signaling: #8496 1:1000)

anti-GAPDH-HRP (Invitrogen MAS-15738 1:2000 or 1:35.000)

anti-cardiac troponin I (Abcam 47003 1:100)

anti-Caveolin-3 (Abcam 2912 1:50)

Alexa Fluor 488 goat anti rabbit (ab150077, Abcam, 1:100)

All used antibodies concern commercially available and extensively tested antibodies. Only the anti-PLN 2D12 antibody was validated
in PLN knock-out heart tissue (supplementary figure 17). For the other used antibodies no further validation is provided in our in our
manuscript, but we refer to the website of the manufacturer for validation experiments and extensive lists of publications.

ThermoFisher MA3-922: https://www.thermofisher.com/antibody/product/Phospholamban-Antibody-clone-2D12-Monoclonal/
MA3-922

Abcam ab150435: https://www.abcam.com/serca2-atpase-antibody-epr9392-ab150435.html

ThermoFisher MA3-919: https://www.thermofisher.com/antibody/product/SERCA2-ATPase-Antibody-clone-2A7-A1-Monoclonal/
MA3-919

Cell signaling 8496: https://www.cellsignal.com/products/primary-antibodies/phospho-phospholamban-ser16-thr17-antibody/8496

Invitrogen MAS-15738: https://www.thermofisher.com/antibody/product/GAPDH-Loading-Control-Antibody-clone-GA1R-
Monoclonal/MA5-15738

Abcam 47003: https://www.abcam.com/cardiac-troponin-i-antibody-ab47003.html

Abcam 2912: https://www.abcam.com/caveolin-3-antibody-caveolae-marker-ab2912.html

Abcam 150077: https://www.abcam.com/goat-rabbit-igg-hl-alexa-fluor-488-ab150077.html

All laboratory animals used for this report were housed on a 12 h light / 12 h dark cycle with ad libitum access to chow and water.
Rats and mice for the Cspr3/Mlp experiments were housed at an ambient temperature of ~21-22C and 50% humidity, mice for the
PLN R14del studie were housed at an ambient temperature of 20-24C and 45-65% humidity.

For adult mouse cardiomyocyte isolation used for the mouse PLN ASO screen: C57BL6/N mice, male, 6-8 weeks of age.

For PLN R14del studies: C57BL6/N mice, either wild-type or with an introduced c.40-42del AGA mutation. Both males and females at
the age of 3-26 weeks, or the age of 3 days for neonatal cardiomyocyte isolation and culture.

For Cspr3/Mlp studies: Cspr3/Mlp+/+ or Cspr3/Mlp-/- mice in C57BL6/N background were used, both males and females at the age of
16-41 weeks.

For rat myocardial infarction studies: male Lewis rats at the age of 8 weeks were used at study initiation for LAD ligation or sham
procedure.

The study did not involve wild animals

The study did not include field-collected samples

All experimental protocols were approved by the local Animal Ethical Committee.

In the Netherlands for the PLN R14del experiments by the "Centrale Commissie Dierproeven [CCD] and Animal Welfare Body (permit
numbers: AVD10500201583, IVD1583-02-001 and IVD1583-02-006

For the animals studies in Sweden by the local Animal Welfare Body, permit: 86-2015 for rat MI study and 43-15 for Cspr3/Mlp-/-
study 1 and 2 in Sweden.

For the animal study in the USA by the local Animal Welfare Body, permit: P-0308-100113.

All animal experiments were performed conform the ARRIVE guidelines.




