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Sample size

Data exclusions

Replication

Bio-Rad CFX Manager 3.1

FlowJo software v10 (Tree Star, Ashland, OR).

Microsoft Excel

Raw RNA sequencing data and the gene-expression matrix are available in the Gene Expression Omnibus (GEO) under accession number GSE132520. Go to https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE132520

All other source data are included in source data files.

Publicly available data used in this study were retrieved as follows:

Most CaMKII orthologues listed in Supplementary Fig.1 and Supplementary Table 1 were identified in the Interpro database (http://www.ebi.ac.uk/interpro/entry/
IPR013543/taxonomy). Additional sequences were uncovered by BLAST in the NCBL nucleotide database and translated into proteins (https://
blast.ncbi.nlm.nih.gov/Blast.cgi). All sequence files with accession numbers are available in Supplementary data 2.

Human mast cell transcriptome profiling dataset GSE125887 was retrieved from GEO (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE125887).

Transcriptome changes of Drosophila melanogaster in response to paraquat treatment were obtained from Supplementary Table 9 of Brown, J. B. et al.
Diversity and dynamics of the Drosophila transcriptome. Nature 512, 393-399, doi:10.1038/nature12962 (2014).

No statistical calculation was used to determine sample size. Sample sizes were considered adequate based on relevant published literature.
For example: for mouse exercise tests fewer than 20 mice were used in Marcaletti, S., Thomas, C. & Feige, J. N. Exercise Performance Tests in
Mice. Current Protocols in Mouse Biology, doi:10.1002/9780470942390.mo100160 (2011).

For mouse metabolic tests: Shah, R. et al. Metabolic Effects of CX3CR1 Deficiency in Diet-Induced Obese Mice. Plos One 10, e0138317,
doi:10.1371/journal.pone.0138317 C2 - PMC4579121 (2015).

For muscle fiber experiments, Shen, T. et al. DNA binding sites target nuclear NFATc1 to heterochromatin regions in adult skeletal muscle
fibers. Histochem Cell Biol 134, 387-402, doi:10.1007/s00418-010-0744-4 (2010).

For fly lifespan experiment: Linford, N. J., Bilgir, C., Ro, J. & Pletcher, S. D. Measurement of Lifespan in Drosophila melanogaster. Journal of
Visualized Experiments, doi:10.3791/50068 (2013).

For fly cardiac function test: Konstantinidis, K. et al. MICAL1 constrains cardiac stress responses and protects against disease by oxidizing
CaMKII. Journal of Clinical Investigation 130, 4663-4678, doi:10.1172/jci133181 (2020)

Additional relevant references are cited in the manuscript where conventions of sample sizes in the field can be seen.

Three out of 90 genes in Figure 4b failed to be amplified by RT-qPCR from mast cell cDNA and were excluded from the pricipal analysis in
Figure 4b.

Most experiments were performed at least three times, and all replications were successful. Exceptions are the following:

Fig. 1d, e, and supplementary Fig. 6 Fly lifespan experiments were performed independently at 25 degrees Celsius and 29 degrees Celsius with
large sample sizes, and both conditions support the same conclusion. All individual vials housing 30 flies each showed a consistent mortality
difference between genotypes. No additional replication lifespan experiments were performed.
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Materials & experimental systems
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Antibodies

Eukaryotic cell lines

Palaeontology and archaeology
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Clinical data
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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Fig. 3 and 4b RNA sequencing of mouse skeletal muscles and mast cell 384-well PrimePCR qRT-PCR analyses were performed once using pre-
optimized protocols and pre-determined sample size; no replications were attempted for either experiment according to the convention in
the field and costs considerations.

Fig. 4c. Paraquat treatment and RT-qPCR of flies were performed twice.

Supplementary Fig. 4 Fecundity tests were performed twice.

All animals and cells were randomly assigned to the experimental groups.

Investigators were blinded to groups during data collection and analysis except for the following:

Fly paraquat treatment, lifespan tests, and climbing tests. These tests were performed by having an equal number of randomly assigned MM
and VV flies in parallel in the same experiments under identical conditions; thus, blinding was not considered.

Total OXPHOS Rodent WB Antibody Cocktail from Abcam (ab110413, 1:1000 dilution).

GAPDH (D16H11) XP® Rabbit mAb (Cell Signalling, #5174, 1:2000 dilution).

BA-F8-c (myosin heavy chain, slow, 1:50), SC-71-c (Myosin Heavy Chain Type IIA, 1:600), BF-F3-c (Myosin Heavy Chain Type IIB,
1:100), 6H1-s (myosin heavy chain, fast, IIX 1:500) were obtained from Developmental Studies Hybridoma Bank (University of Iowa).

1 g/mL anti-OVA IgE (clone E-C1, Chondrex Inc)

10 ng/mL of mouse recombinant IL-3 (BioLenged, 575908)

anti-mouse CD16/32 (clone 93, BioLegend) at 10 g/mL

cKit/CD117 (APC, 17-1171-812, eBioscience, 1:200)

FcRI (FITC, 134305, Biolegend, 1:100)

LAMP-1/CD107a (PE, 12-1071-81, eBioscience, 1:100).

ab110413 oxPhos (https://www.abcam.com/total-oxphos-rodent-wb-antibody-cocktail-ab110413.html).

GAPDH Cell Signaling #5174 (https://www.cellsignal.com/products/primary-antibodies/gapdh-d16h11-xp-rabbit-mab/5174).

Validation of BA-F8-c (myosin heavy chain, slow, 1:50), SC-71-c (Myosin Heavy Chain Type IIA, 1:600), BF-F3-c (Myosin Heavy Chain
Type IIB, 1:100), 6H1-s (myosin heavy chain, fast, IIX 1:50) were obtained from Developmental Studies Hybridoma Bank (University of
Iowa) for muscle fiber typing in mouse was detailed in Bloemberg, D. & Quadrilatero, J. Rapid determination of myosin heavy chain
expression in rat, mouse, and human skeletal muscle using multicolor immunofluorescence analysis. PLoS One 7, e35273,
doi:10.1371/journal.pone.0035273 (2012).

anti-OVA IgE (clone E-C1) (https://www.chondrex.com/products/mouse-anti-ova-monoclonal-ige-antibody-e-c-)

10 ng/mL of mouse recombinant IL-3 (BioLenged, 575908), https://www.biolegend.com/en-us/products/recombinant-mouse-il-13-
carrier-free-5655?GroupID=GROUP575

anti-mouse CD16/32 (clone 93, BioLegend), https://www.biolegend.com/en-us/products/purified-anti-mouse-cd16-32-antibody-190

cKit/CD117 (APC, 17-1171-812, eBioscience), https://www.thermofisher.com/antibody/product/CD117-c-Kit-Antibody-clone-2B8-
Monoclonal/17-1171-81

FcRI (FITC, 134305, Biolegend), https://www.biolegend.com/ja-jp/products/fitc-anti-mouse-fcepsilonrialpha-antibody-5949

LAMP-1/CD107a (PE, 12-1071-81, eBioscience), https://www.thermofisher.com/antibody/product/CD107a-LAMP-1-Antibody-clone-
eBio1D4B-1D4B-Monoclonal/12-1071-82
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Eukaryotic cell lines
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Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

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.

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

RPE-1 cells were obtained from ATCC® (CRL-4000™)

Cell line purchased from ATCC but not authenticated by us

Not tested

No commonly misidentified cell lines were used in the study.

All mice used in this study were backcrossed to C57BL/6J background for minimal of 7 generations.

Only male mice were used in this study.

Mice used to prepare bone marrow derived mast cells were between 6 and 8 weeks of age. All other mice used in these studies were
between 10-15 weeks of age.

The CaMKIIdeltaVV mice were generated and characterized by us (reference 13 of the manuscript, Luo, M. et al. Diabetes increases
mortality after myocardial infarction by oxidizing CaMKII. J Clin Invest 123, 1262-1274, doi:10.1172/JCI65268 (2013).)

The CaMKIIgammaVV mice were generated by GenOway as described

The Ncf1-/- mice were obtained from Jackson Laboratory (Cat #004742) and maintained on a C57BL/6J background

All fly experiments reported were performed with flies back crossed to iso31 for 5 generations.

This study did not involve wild animals.

This study did not involve samples collected from the field.

All animal handling procedures were in accordance with National Institutes of Health guidelines and were approved by the
Institutional Animal Care and Use Committees of Johns Hopkins University School of Medicine.

For FACS analysis, single-cell suspensions (1x10^5) were blocked with anti-mouse CD16/32 (clone 93, BioLegend) at 10 g/mL
in PBS for 20 min, and then stained with fluorescently labeled antibodies against mast cell surface markers or activation
markers for 30 min on ice. Antibodies against mouse antigens were: cKit/CD117 (APC, 17-1171-812, eBioscience, 1:200),
FcRI (FITC, 134305, Biolegend, 1:100), and LAMP-1/CD107a (PE, 12-1071-81, eBioscience, 1:100). FACS analysis was
performed on a FACSCalibur flow cytometer (BD Biosciences) using FlowJo software (Tree Star, Ashland, OR).

BD Accuri C6 Plus flow cytometer

Flow Jo v10

Mast cells are over 98% in our preparations.

Gating of single cells using FSC/ W and SSC/W and exclusion of dead cells with the LIVE/DEAD™ Fixable Far-Red Dead Cell




