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Sample size

Data exclusions

Replication

Randomization

The online-based web server g:Profiler [https://biit.cs.ut.ee/gprofiler/gost] was used for functional enrichment analysis of identified
persulfidated proteins. Gene ID’s or accession number of enriched proteins were used in the g:GOSt (Gene Group Functional Profiling)
identifier tool with the built in g:SCS algorithm [https://biit.cs.ut.ee/gprofiler/page/docs] to detect biological pathways significantly enriched
from the KEGG database.

Statistical significance and data display were generated in Microsoft Excel (from Office 2013), GraphPad Prism (version 5), Origin (version
2018) [https://www.originlab.com/], and Venny 2.1.0 software [https://bioinfogp.cnb.csic.es/tools/venny/].

Data Availability Statement: The authors declare the data supporting the findings of this study are available within the paper and the Supplemental Information file
(containing Supplementary Figures 1-9) and in the Supplementary Data files 1-40. Source image data and graphical values are available in Supplementary Data file
39. Furthermore, raw proteomics-related data have been uploaded to the ProteomeXchange Consortium via the PRIDE partner repository with the following
Dataset identifier information: Project accession PXD022888 with Project Webpage [http://www.ebi.ac.uk/pride/archive/projects/PXD022888] (from Proteome
Discoverer 2.4 based analysis), Project accession PXD022956 with Project Webpage [http://www.ebi.ac.uk/pride/archive/projects/PXD022956] (from MaxQuant
1.6.14.0 based analysis), and Project accession PXD022954 with Project Webpage [http://www.ebi.ac.uk/pride/archive/projects/PXD022954] (from Scaffold 4.8.7
based analysis). Proteomic instrumental quality control data (QC1) available at Figshare: [https://figshare.com/s/941a9d9bc9cd39b0dac6] and [https://
figshare.com/s/f613f80460bce4eb722d] and are summarized in Supplementary Data 40. RNA expression graphs of H2S producing and consuming proteins were
generated utilizing the Mouse ENCODE project 55 with values extracted from the publically availably NCBI Mouse Gene Database at the following NCBI webpages:
CGL: [https://www.ncbi.nlm.nih.gov/gene/107869]; CBS: [https://www.ncbi.nlm.nih.gov/gene/12411]; 3-MST: [https://www.ncbi.nlm.nih.gov/gene/246221]; and
SQR [https://www.ncbi.nlm.nih.gov/gene/59010]. SwissProt/UniProt data used in mass spectrometry analysis software tools is from the publically available UniProt
database [https://www.uniprot.org/]. Questions and requests for resources and data should be directed to and will be fulfilled by the Lead Contact, Christopher
Hine (hinec@ccf.org).

Determination of sample sizes were not established using pre-experimental calculations, but were instead established empirically based on
preliminary experiments showing strong differences between groups and genotypes so that running at minimum N=3-5 per group was
sufficient to reach statistical significance for the final experiments. Previous work utilizing N = 3-5 per group that detected significant results
regarding the impact of diet or CGL status on various physiological and redox endpoints can be found in Hine, et al. Cell 2015 [https://
pubmed.ncbi.nlm.nih.gov/25542313/], Hine, et al. Cell Metabolism 2017 [https://pubmed.ncbi.nlm.nih.gov/28591635/], and Zivanovic, et al.
Cell Metabolism [https://pubmed.ncbi.nlm.nih.gov/31735592/]. Sample sizes are provided throughout the Figure Legends as well as in the
Materials and Methods section.

No animals or samples were excluded from analysis. However, data on proteins not containing cysteine residues were removed as they were
considered as definitive false positives. This information is described in Methods, Bioinformatics for peptide identification and quantification
subsection, paragraph 2, and states: "Additionally, to remove any false positive hits, we individually analyzed all of the proteins identified to
ensure each one contained at least one cysteine residue by using the mouse protein amino acid sequences from UniProt Knowledgebase
protein database (Proteome_ID/Tax_ID: UP000000589/10090). Those that did not contain at least one cysteine residue, and thus could not
theoretically be persulfidated (approx. ~ 2-4% of our initial findings), were removed from our database and from further analysis".

All measurements and data in this study were taken from distinct individual mice/biological samples and not the same sample measured
repeatedly. N-values for the number of individual mice used are as follows (unless noted in the respective figure legends): 1) 6-month old CGL
WT and KO mice: 4 mice for WT AL, 5 mice for WT DR, 3 mice for KO AL, and 3 mice for KO DR; 2) 12-month old CGL WT and KO mice: 3 mice
for WT DR, and 3 mice for KO DR; and 3) 20-month C57BL/6 mice: 5 mice for AL, and 5 mice for EOD fasting. Thus, the experiments were
performed in three different ages of mice and on different genetic backgrounds to provide rigor and reproducibility to our study. In repeating
similar experiments in these different aged and genetic background mice with variations in the diet, we were successful at achieving similar
results between experiments. We also did parallel analysis of the label-free mass spec datasets using spectral counting and MS1 intensity
based approaches, and in both approaches achieved similar results, as can bee seen in Figure 8l.

Details on animal randomization are found in: Methods, Animal husbandry and diet intervention subsection, paragraph 1: "Ad libitum food
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Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

intake per cage was measured daily for up to four days to determine the correct amount to restrict to achieve 50% reduction in food intake.
After randomly assigning ad libitum (AL) (n = 3-4/genotype/experiment) or diet restriction (DR) (n = 3-5/genotype/experiment) feeding to the
cages, food intake and body mass were measured over the 1-week intervention." and in paragraph 2: "At approximately 20 months of age,
cages were randomly assigned to either EOD fasting (n = 5) or AL access (n = 5) to the standard rodent chow."

Times researchers were blinded and/or not involved in certain aspects of the work, this is described in Methods, Animal Husbandry and Diet
Intervention subsection, paragraph 3. Primarily, researchers involved in the proteomics and mass spectrometry experiments were not
involved in the live animal studies portion of this study, and likewise those involved in the live animal studies were not involved in the
proteomics and mass spectrometry experiments. As described in the Randomization section above, mice were handled and randomly divided
into control and dietary intervention groups in a manner to prevent bias based on mouse physiology, appearance, or weight. Subsequent
analyses of tissues from these animals via proteomics techniques were completed by researchers initially blinded in regards to individual
animal identify during initial processing of the tissues. However, the need for blinding was removed at the start of the biotin thiol assay and
downstream proteomics work and analysis due to researcher expertise, availability, and the need to orient the precious and limited samples in
the correct order for gel images and mass spectrometry.

Only commercially available antibodies were used: 1) Anti-GAPDH antibody [6C5] (Abcam #ab8245) diluted 1:1,000 in 5% milk, 2)
horeseradish peroxidase-conjugated goat anti-mouse secondary antibody (Invitrogen #62-6520) diluted 1:5,000 in 5% milk, 3) Anti-
alpha Tubulin antibody (Abcam #ab4074) diluted 1:1,000 in 5% milk, and 4) horseradish peroxidase-conjugated goat anti-rabbit IgG
secondary antibody (Abcam #97051) diluted 1:5,000 in 5% milk.

1,840 publications have references for the GAPDH antibody as per Abcam's webpage: https://www.abcam.com/gapdh-antibody-6c5-
loading-control-ab8245.html?productWallTab=ShowAll. 226 publications have references for the alpha Tubulin antibody as per
Abcam's webpage: https://www.abcam.com/alpha-tubulin-antibody-loading-control-ab4074-references.html#top-1048. 378
publications have references for Goat Anti-Rabbit IgG H&L (HRP) (ab97051): https://www.abcam.com/goat-rabbit-igg-hl-hrp-
ab97051.html. 64 references are listed for Goat anti-Mouse IgG (H+L) Secondary Antibody, HRP (Invitrogen 62-6520): https://
www.thermofisher.com/antibody/product/Goat-anti-Mouse-IgG-H-L-Secondary-Antibody-Polyclonal/62-6520

All experiments were performed with approval of the Cleveland Clinic Institutional Animal Care and Use Committee, protocol #
2016-1778, and followed the National Institutes of Health Guide for the Care and Use of Laboratory Animals. In experiments utilizing
male cystathionine gamma-lyase (CGL) wildtype (WT) and knockout (KO) mice, the mice were bred and weaned at 21-23 days of age
and maintained under standard barrier housing in the Cleveland Clinic Lerner Research Institute on a 14-hr light/10-hr dark cycle dark
cycle, temperature between 20–23°C, 30%–70% relative humidity, and with initial ad libitum access to standard rodent food (Envigo
#2918) and drinking water until the dietary intervention. Experimental cystathionine !-lyase (CGL) mice were obtained from initial
parental CGL Het x Het breeding to generate CGL WT and KO F1s, and then breeding CGL WT x WT or CGL KO x KO F1s to generate
the littermate and/or age-matched F2 experimental animals. Mice were group housed with 3-5 mice per cage. The CGL WT and KO
mice were originally generated on a mixed 129/C57BL/6 background and then subsequently rederived into pathogen free C57BL/6
mice at Jackson Laboratories prior to colony establishment at Cleveland Clinic. When mice were 6-months or 12-months old they
were switched to the experimental AIN-93G-based diet (Research Diets D10012G-2V-Formula 1) and exposed to ad libitum access for
several days to adapt to the new food and for monitoring intake. The experimental diet consists of 20% of calories from protein
(casein-based containing approximately 2.9% methionine and 0.4% cysteine, with additional L-cystine supplemented to a final 1.5
g/1,000 g final diet composition by Research Diets, Inc.), 64% of calories from carbohydrate, and 16% calories from fat, and
importantly has 2x concentrations of mineral mix S10022G, vitamin mix V10037, and choline bitartrate to avoid potential
micronutrient malnutrition during 50% dietary restriction. The powdered food mix was added in a 1:1 ratio (gram:mL) to a 2% agar
(Sigma #A1296) solution in water before solidification to a semi-solid consistency that lessens the potential for food hoarding in
group housing and increases accuracy of food consumption measurement. Ad libitum food intake per cage was measured daily for up
to four days to determine the correct amount to restrict to achieve 50% reduction in food intake. After randomly assigning ad libitum
(AL) (n = 3-4/genotype/experiment) or diet restriction (DR) (n = 3-5/genotype/experiment) feeding to the cages, food intake and body




