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Supplementary Figure S1. (A) Chromatograms from LC-MSMS analysis of samples generated using
PAC-REDOX in which aggregation was used between each derivatization step (top, n=2 replicates) or
in which no aggregation was performed between derivatization steps (bottom, n=2 replicates). (B)
Number of identified peptides in two raw files (biological replicates) from porcine atrial tissue processed
using the PACREDOX protocol (purple) or using FASP (yellow), and analysed using DDA in
MSFragger.
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Supplementary Figure S2. (A) Number of identified precursors in two raw files from porcine atrial
tissue processed using the PACREDOX protocol in three different DIA search engines without the use
of experimental libraries: green - DIA-NN 2.0, blue - Spectronaut 19, yellow - AlphaDIA 1.10.3. (B) Euler
diagrams showing the overlap between identified precursors in DIA-NN, AlphaDIA and Spectronaut
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searches, either non-Cys containing peptides, IAM-labelled or MMTS-labelled peptides. (C) Scatter plot
of retention times (RT) from IAM-labelled peptides vs their MMTS-labelled counterparts in an 88 minutes
LC-run in DIANN, Spectronaut and AlphaDIA. Colors of the dots indicate whether that peptide pair was
identified only in that search engine (yellow), in that search engine and another (green) or identified by
the three search engines (blue). (D) Scatter plot of retention times (RT) from IAM-labelled peptides vs
their MMT S-labelled counterparts in an 88 minutes LC-run in Spectronaut and AlphaDIA. Colors of the
dots indicate whether the peptide pair can be potentially co-isolated and co-fragmented in the same
DIA window (pink). (E) Density plots showing the position of the labelled cysteine in the peptide (starting
from the N-termini) for peptide identified in the same retention time window (blue), or not (orange).
Dashed lines represent the median value of each distribution. (F) Extracted lon Chromatogram of an
IAM-labeled peptide and a wrongly assigned MMTS-labeled peptide as reported in Spectronaut. (G-H)
Annotated fragmentation spectrum at the apex as reported in Spectronaut of the peptides in F. (1)
Extracted lon Chromatogram of an MMTS-labeled peptide and a wrongly assigned IAM-labeled peptide
as reported in Spectronaut. (J-K) Annotated fragmentation spectrum at the apex as reported in
Spectronaut of the peptides in I. Spectrum plots from panels G, H, J and K were generated using the
Interactive Peptide Spectral Annotator tool 1.
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Supplementary Figure S3. (A) Variances from four different experimental strategies (PAC-DIA, PAC-
TMT, FASP-DIA, FASP-TMT) calculated in the peptide to protein integration level in iSanXot. The bars
represent the mean + SEM of n=3 biological replicates. Each colour indicates a different biological
comparison (all of them are relative to baseline condition). (B) Variances from PAC-DIA or PAC-TMT
guantification strategies calculated in the three integration levels (precursor or scan to peptide — pr2p,
peptide to protein — p2q and protein to all — g2all) in iSanXot. Height of the bar is the average of n=3
biological replicates, and the error bar represents the standard deviation of the mean. Each colour
indicates a different biological comparison (all of them are relative to baseline condition). (C) Heatmap
of Zp2q values for MMTS-labelled peptides common in PACREDOX with DIA and FASILOX analysis.
(D) Heatmap of Zp2q values for reduced and oxidized Cys-containing peptides from MYOM2 protein
detected exclusively by DIA analysis.
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Supplementary Figure S4. (A) STRING 2 network of proteins containing reversibly oxidized Cys
detected in the PAREDOX DIA analysis. Colour represents whether the protein belongs to the Gene
Ontology (GO) terms from panel B. (B) Most representative GO terms from the network shown in A,
together with the FDR-corrected significance value for over-representation corrected by the measured
proteomic background.
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Supplementary Figure S5. (A) STRING 2 network of proteins containing reversibly oxidized Cys
detected in the FASILOX analysis. Colour represents whether the protein belongs to the Gene Ontology
(GO) terms from panel B. (B) Most representative GO terms from the network shown in A, together with
the FDR-corrected significance value for over-representation corrected by the measured proteomic
background. “n.s.” stands for not-significant.
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Supplementary Figure S6. (A) Heatmap of Zp2q values for MMTS-labelled peptides common in FASP-
redox and PAC-redox samples analysed using DIA for 120 min R and 120 min NOR samples (relative
to baseline). (B) Heatmap of Zp2q values for MMTS-labelled peptides common in FASP-redox and
PAC-redox samples analysed using DIA for 24 h and PRE 24 h samples (relative to baseline). (C)
Correlation plots of Zp2q values calculated for all peptides in PAC versus FASP-based digestion
experiments, both analysed using DIA. Colour indicates the density of the point distribution. Red value
on the bottom right corner indicates the Person correlation of the distribution, and below the correlation
p-value.
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