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Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

This study is powered to a primary endpoint of change in echocardiographic left ventricular ejection fraction (LVEF). The sample size will be
powered to include a meaningful improvement in echocardiographic LVEF between 21 days post EDC injection. A magnitude of 6% absolute
difference in LVEF is considered to be a clinically-relevant improvement in cardiac function after cell therapy. A standard deviation of 5% in
the measurement of LVEF is assumed. Allowing for an alpha error of 0.05%, a sample size of 11 animals for each experimental arm will achieve
a power of 80% (beta error<20%) to detect a clinically-relevant improvement in LVEF.

Data was excluded if the day 7 echocardiogram demonstrated an ejection fraction greater than 40% or less than 20%.

Data was also exclude if the animal died prior to the experimental endpoint.

The echocardiogram was performed until satisfactory views were obtained.

A series of sealed envelopes were prepared that contained allocation to each treatment. Envelopes were evenly distributed throughout the
surgery days. Four to eight surgeries were performed each day. Lab staff prepared 1-2 treatments of each type (e.g., KCNN4-EDCs, EV-EDCs,
NT-EDCs or vehicle) per lab day. The animal surgeon opened the envelope and administered the treatment.

The animal surgeon opened the envelope and administered the treatment. Laboratory staff were blinded to treatment allocations and all
outcome assessment and analysis was conducted by individuals blinded to group allotment. Group allocations were kept in a separate
password protected list for unblinding after analysis of functional study outcome was completed.

cTNT (ab8295, Abcam), alpha-SMA, (ab32575, Abcam), VWF (ab8822, Abcam), isolectin B4 (B-1205, Vector Laboratories), BrdU
(ab6326, Abcam), CD68+ (ab955, Abcam), CD163+ (ab182422, Abcam), cleaved caspase 3 cells (9664S, Cell Signaling Tech), cTnT
(ab125266; Abcam), HNA (AB4500768, Sigma-Aldrich)

ab8295= https://www.abcam.com/cardiac-troponin-t-antibody-1c11-ab8295.html

ab32575= https://www.abcam.com/alpha-smooth-muscle-actin-antibody-e184-ab32575.html

ab8822= https://www.abcam.com/von-willebrand-factor-antibody-fitc-ab8822.html

b-1205= https://vectorlabs.com/biotinylated-gsl-i-isolectin-b4.html

ab6326= https://www.abcam.com/brdu-antibody-bu175-icr1-proliferation-marker-ab6326.html

ab955= https://www.abcam.com/cd68-antibody-kp1-ab955.html

ab182422= https://www.abcam.com/cd163-antibody-epr19518-ab182422.html

9664S= https://www.cellsignal.com/products/primary-antibodies/cleaved-caspase-3-asp175-5a1e-rabbit-mab/9664

ab125266= https://www.citeab.com/antibodies/718031-ab125266-anti-cardiac-troponin-t-antibody

mAb1281= https://www.sigmaaldrich.com/catalog/product/mm/mab1281



3

n
atu

re
research

|
rep

o
rtin

g
su

m
m

ary
A

p
ril2020

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Palaeontology and Archaeology
Specimen provenance

Specimen deposition

Dating methods

Tick this box to confirm that the raw and calibrated dates are available in the paper or in Supplementary Information.

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Clinical data
Policy information about clinical studies

All manuscripts should comply with the ICMJEguidelines for publication of clinical research and a completedCONSORT checklist must be included with all submissions.

Clinical trial registration

Study protocol

Data collection

Human heart explant-derived cells

None of the cells were authenticated

The cell lines were not tested for mycoplasma

Name any commonly misidentified cell lines used in the study and provide a rationale for their use.

Provide provenance information for specimens and describe permits that were obtained for the work (including the name of the 
issuing authority, the date of issue, and any identifying information).

Indicate where the specimens have been deposited to permit free access by other researchers.

If new dates are provided, describe how they were obtained (e.g. collection, storage, sample pretreatment and measurement), where 
they were obtained (i.e. lab name), the calibration program and the protocol for quality assurance OR state that no new dates are 
provided.

Identify the organization(s) that approved or provided guidance on the study protocol, OR state that no ethical approval or guidance 
was required and explain why not.

8-9 week old male NOD/SCID IL2R! mice

Provide details on animals observed in or captured in the field; report species, sex and age where possible. Describe how animals were 
caught and transported and what happened to captive animals after the study (if killed, explain why and describe method; if released, 
say where and when) OR state that the study did not involve wild animals.

For laboratory work with field-collected samples, describe all relevant parameters such as housing, maintenance, temperature, 
photoperiod and end-of-experiment protocol OR state that the study did not involve samples collected from the field.

University of Ottawa Animal Care Committee

Atrial appendages were donated by patients undergoing clinically indicated heart surgery. Clinical characteristics are outlined
in Supplementary Table 1.

Describe how participants were recruited. Outline any potential self-selection bias or other biases that may be present and 
how these are likely to impact results.

University of Ottawa Heart Institute Research Ethics Board

Provide the trial registration number from ClinicalTrials.gov or an equivalent agency.

Note where the full trial protocol can be accessed OR if not available, explain why.

Describe the settings and locales of data collection, noting the time periods of recruitment and data collection.
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Outcomes

Dual use research of concern
Policy information about dual use research of concern

Hazards

Could the accidental, deliberate or reckless misuse of agents or technologies generated in the work, or the application of information presented
in the manuscript, pose a threat to:

No Yes

Public health

National security

Crops and/or livestock

Ecosystems

Any other significant area

Experiments of concern

Does the work involve any of these experiments of concern:

No Yes

Demonstrate how to render a vaccine ineffective

Confer resistance to therapeutically useful antibiotics or antiviral agents

Enhance the virulence of a pathogen or render a nonpathogen virulent

Increase transmissibility of a pathogen

Alter the host range of a pathogen

Enable evasion of diagnostic/detection modalities

Enable the weaponization of a biological agent or toxin

Any other potentially harmful combination of experiments and agents

ChIP-seq

Data deposition

Confirm that both raw and final processed data have been deposited in a public database such as GEO.

Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links
May remain private before publication.

Files in database submission

Genome browser session
(e.g. UCSC)

Methodology

Replicates

Sequencing depth

Antibodies

Peak calling parameters

Data quality

Software

Describe how you pre-defined primary and secondary outcome measures and how you assessed these measures.

For "Initial submission" or "Revised version" documents, provide reviewer access links.  For your "Final submission" document, 
provide a link to the deposited data.

Provide a list of all files available in the database submission.

Provide a link to an anonymized genome browser session for "Initial submission" and "Revised version" documents only, to 
enable peer review.  Write "no longer applicable" for "Final submission" documents.

Describe the experimental replicates, specifying number, type and replicate agreement.

Describe the sequencing depth for each experiment, providing the total number of reads, uniquely mapped reads, length of reads and 
whether they were paired- or single-end.

Describe the antibodies used for the ChIP-seq experiments; as applicable, provide supplier name, catalog number, clone name, and lot 
number.

Specify the command line program and parameters used for read mapping and peak calling, including the ChIP, control and index files 
used.

Describe the methods used to ensure data quality in full detail, including how many peaks are at FDR 5% and above 5-fold enrichment.

Describe the software used to collect and analyze the ChIP-seq data. For custom code that has been deposited into a community 
repository, provide accession details.
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Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Instrument

Software

Cell population abundance

Gating strategy

Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.

Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures

Acquisition

Imaging type(s)

Field strength

Sequence & imaging parameters

Area of acquisition

Diffusion MRI Used Not used

Preprocessing

Preprocessing software

Normalization

Normalization template

Noise and artifact removal

Volume censoring

Cells in suspension were labeled for cTNT (ab8295, Abcam),-SMA, (ab32575, Abcam), VWF (ab8822, Abcam) with
appropriate isotype controls according to the manufacturer's directions.

Millipore Guava

GuavaSoft v2.7

A minimum of 30,000 events was collected with fluorescent compensation performed.

The percentage of positive cells was defined as the percent of the population falling above the 99th percentile of an isotype
matched antibody control cell population.

Indicate task or resting state; event-related or block design.

Specify the number of blocks, trials or experimental units per session and/or subject, and specify the length of each trial 
or block (if trials are blocked) and interval between trials.

State number and/or type of variables recorded (e.g. correct button press, response time) and what statistics were used 
to establish that the subjects were performing the task as expected (e.g. mean, range, and/or standard deviation across 
subjects).

Specify: functional, structural, diffusion, perfusion.

Specify in Tesla

Specify the pulse sequence type (gradient echo, spin echo, etc.), imaging type (EPI, spiral, etc.), field of view, matrix size, 
slice thickness, orientation and TE/TR/flip angle.

State whether a whole brain scan was used OR define the area of acquisition, describing how the region was determined.

Provide detail on software version and revision number and on specific parameters (model/functions, brain extraction, 
segmentation, smoothing kernel size, etc.).

If data were normalized/standardized, describe the approach(es): specify linear or non-linear and define image types used for 
transformation OR indicate that data were not normalized and explain rationale for lack of normalization.

Describe the template used for normalization/transformation, specifying subject space or group standardized space (e.g. 
original Talairach, MNI305, ICBM152) OR indicate that the data were not normalized.

Describe your procedure(s) for artifact and structured noise removal, specifying motion parameters, tissue signals and 
physiological signals (heart rate, respiration).

Define your software and/or method and criteria for volume censoring, and state the extent of such censoring.




