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containing amino acids and glutathione in plants” by de Bont Linda et al.

Redox post- Method Biological material Protein hits References
translational

modification

Persulfidation Tag-Switch method followed by LC-MS/MS (identification) and tandem | Arabidopsis thaliana leaves | 2015 proteins (Aroca et al., 2017)

mass tag (quantification)

S-nitrosylation

Tag-Switch method followed by LC-MS/MS Arabidopsis thaliana roots 5214 proteins (Jurado-Flores et al.,
2021)
Biotin switch: Purification of S-nitrosylated proteins by affinity Arabidopsis thaliana leaves | 926 proteins (Hu et al., 2015)

chromatography on avidin column, 1D gel followed by LC-MS/MS &
Purification of S-nitrosylated peptides by affinity chromatography
followed by LC-MS/MS

Biotin switch: Purification of S-nitrosylated proteins by affinity
chromatography (BST method) & Purification of S-nitrosylated peptides
by affinity chromatography (SNOSID method) followed by LC-MS/MS

Chlamydomonas reinhardtii

492 proteins

(Morisse et al., 2014)

Glutathionylation

GSSG-biotin treatment followed by 2D-PAGE and MS analysis

Arabidopsis thaliana cell
cultures

67 proteins

(Dixon et al., 2005)

S-cyanylation

2-imino-thiazolidine chemical method followed by 2D PAGE gels and
mass spectrometry & direct untargeted analysis of proteins using LC-
MS/MS

Arabidopsis thaliana leaves
and roots

163 proteins

(Garcia et al., 2019)

S-sulfenylation

Cys-SOH labeling with -(pent-4-yn-1-yl)-
1H-benzo[c][1,2]thiazin-4(3H)-one 2,2-dioxide (BTD) probe followed by
click chemistry of a biotin moiety, enrichment on streptavidin column
and LC-MS/MS

Arabidopsis thaliana cell
cultures

1394 proteins

(Huang et al., 2019)

Expression of a genetically-encoded Yapl-cCRD construct fused to a
tandem affinity purification (TAP) tag followed by enrichment on IgG-
Sepharose beads and on an anti-Y AP1C-derived peptide antibody

and identification by LC-MS/MS

Arabidopsis thaliana cell
cultures

>580 proteins

(Wei et al., 2020)

Reversible
oxidation

Alkylation with N-ethylmaleimide, DTT reduction and biotin-HPDP
tagging, trypsin digestion, affinity purification of the biotinylated
peptides, labelling with different isotope-coded tags, identification and
quantification by LC-MS/MS

Arabidopsis thaliana cell
cultures

179 proteins

(Liuet al., 2014)




Quantitative iodoacetyl tandem mass tag (iodoTMT)-based thiol redox
proteomics

Citrate-respiring
mitochondria of Arabidopsis
thaliana seeds

425 proteins

(Nietzel et al., 2020)

followed by LC-MS/MS

thaliana leaves, potato & A.
thaliana leaf mitochondria,
pea chloroplast

TRX target Affinity chromatography with a cytosolic 4. thaliana TRXh3-C41S Arabidopsis thaliana leaves | 73 proteins (Marchand et al.,
variant & reduction by TRXh3 followed by radioactive IAM labeling 2006)
or biotinylated thiol reagent for avidin retention. These steps are followed
by 2D gel separation and MS analysis
Affinity chromatography with a cytosolic 4. thaliana TRXh1-C43S Whole cell extract of dark 14 proteins (Yamazaki et al.,
variant followed by 2D gels and MS analysis grown Arabidopsis thaliana 2004)
plants
Affinity chromatography with a poplar TRXh1 C42S mutated variant & Triticum aestivum 68 proteins (Wong et al., 2004)
in vitro reduction by the NADPH/NTR-TRX system of a total soluble endosperm and flour
extracts separated by 2D gels, fluorescence labeling with
monobromobimane (mBBr) and MS-MS analysis
Affinity chromatography with a mitochondrial 4. thaliana TRX01-C121S | Arabidopsis thaliana 101 proteins (Yoshida et al., 2013)
variant followed by 2D gels and MS analysis mitochondria
Alkylation of cysteine residues after DTT reduction, 1D gel coupled to Change in protein oxidation | 27 proteins (Zimmer et al., 2021)
MS analysis levels during dark to light
transition of Nicotiana
tabacum plants
Affinity chromatography with a cytosolic C. reinhardtii TRXh1-C39S Chlamydomonas reinhardtii | 1188 proteins (Pérez-Pérez et al.,
variant & in vitro reduction by cytosolic NADPH-NTR-CrTRXh1 system 2017)
followed by LC-MS/MS
GRX target Affinity chromatography with a poplar GRXC4 C30S mutated variant Populus trichocarpa & A. 94 proteins (Rouhier et al., 2005)

Table S1. Redox proteomic studies used to analyze the post-translational modifications of proteins involved in the sulfate assimilation
pathway and in sulfur-containing amino acids and glutathione synthesis pathways.




Enzyme AGI Name Subcellular Cysteine Redox post- References
localization position translational
modification
ATP sulfurylase At3g22890 | ATPS1 Chloroplast - TRX target (Marchand et al., 2006; Zimmer et
al., 2021)
- Glutathionylation (Zaffagnini et al., 2012)
(Chlamydomonas)
- Nitrosylation (Morisse et al., 2014)
(Chlamydomonas)
- Persulfidation (Aroca et al., 2017; Jurado-Flores
et al., 2021)
435 Nitrosylation (Hu et al., 2015)
Sulfenylation (Wei et al., 2020)
Atl1gl9920 | ATPS2 Chloroplast - Glutathionylation (Dixon et al., 2005)
Cytosol - Persulfidation (Aroca et al., 2017; Jurado-Flores
etal., 2021)
At4g14680 | ATPS3 Chloroplast - - -
At5g43780 | ATPS4 Chloroplast - Persulfidation (Aroca et al., 2017; Jurado-Flores
etal., 2021)
APS reductase At4g04610 | APRI Chloroplast - Persulfidation (Jurado-Flores et al., 2021)
Atlg62180 | APR2 Chloroplast - Persulfidation (Aroca et al., 2017; Jurado-Flores
etal., 2021)
At4g21990 | APR3 Chloroplast - Persulfidation (Aroca et al., 2017; Jurado-Flores
etal., 2021)
Sulfite reductase At5g04590 | SIR Chloroplast - Persulfidation (Aroca et al., 2017; Jurado-Flores
etal., 2021)
- TRX target (Wong et al., 2004)
245 Nitrosylation (Hu et al., 2015)
O-acetylserine (thiol) At4g14880 | OAS Al Cytosol - Persulfidation (Jurado-Flores et al., 2021)
lyase - TRX target (Marchand et al., 2006)
42 Nitrosylation (Hu et al., 2015)
Reversible oxidation (Liu et al., 2014)
Sulfenylation (Wei et al., 2020)
At3g22460 | OAS A2 Cytosol 45 Nitrosylation (Hu et al., 2015)
Reversible oxidation (Liu et al., 2014)
Sulfenylation (Wei et al., 2020)
At2g43750 | OAS B Chloroplast - Persulfidation (Jurado-Flores et al., 2021)
98 Reversible oxidation (Liu et al., 2014)
Sulfenylation (Huang et al., 2019)
At3g59760 | OAS C Mitochondrion - Persulfidation (Jurado-Flores et al., 2021)
TRX target (Roubhier et al., 2005; Marchand et
GRX target (poplar) al., 2006; Yoshida et al., 2013)
99 ;136 Reversible oxidation (Liu et al., 2014; Nietzel et al.,
2020)
150 Sulfenylation (Huang et al., 2019)
Serine At5g56760 | SERAT Cytosol - Persulfidation (Jurado-Flores et al., 2021)
acetyltransferase 1;1
At1g55920 | SERAT Chloroplast 150 Sulfenylation (Huang et al., 2019)
2;1
At3gl13110 | SERAT Mitochondrion - Persulfidation (Jurado-Flores et al., 2021)
2;2 227 ;323 | Sulfenylation (Huang et al., 2019; Wei et al.,
2020)
At2g17640 | SERAT Cytosol - Persulfidation (Jurado-Flores et al., 2021)
31 122 Sulfenylation (Huang et al., 2019)
At4g35640 | SERAT Cytosol 159 Sulfenylation (Huang et al., 2019)
3,2

Table S2. Redox post-translational modifications of enzymes involved in the primary
sulfur assimilation pathway.




Enzyme AGI Name Subcellular Cysteine Redox post- References
localization position translational
modification
APS kinase At2g14750 | APK1 Chloroplast - Persulfidation (Aroca et al., 2017; Jurado-
Flores et al., 2021)
- Glutathionylation (Pérez-Pérez et al., 2017)
(Chlamydomonas)
245 Nitrosylation (Hu et al., 2015)
86-119 Intermolecular (Ravilious et al., 2012)
disulfide
At5g67520 | APK2 Chloroplast - - -
Cytosol
At3g03900 | APK3 Chloroplast - - -
At4g39940 | APK4 Chloroplast - Persulfidation (Jurado-Flores et al., 2021)
Sulfotransferase At5g43690 | SOT1 Cytosol - - -
At3g51210 | SOT2 Cytosol - - -
At4g26280 | SOT3 Cytosol - - -
At2g27570 | SOT4 Cytosol - - -
At3g45070 | SOTS Cytosol - Persulfidation (Jurado-Flores et al., 2021)
At3g45080 | SOT6 Cytosol - - -
Atl1g28170 | SOT7 Cytosol - - -
Atlgl13420 | SOT8 Cytosol - Persulfidation (Jurado-Flores et al., 2021)
Atlgl3430 | SOT9 Cytosol - - -
At2g14920 | SOT10 | Cytosol - - -
At2g03750 | SOT11 | Cytosol - Persulfidation (Aroca et al., 2017)
At2g03760 | SOT12 | Cytosol - Persulfidation (Aroca et al., 2017; Jurado-
Flores et al., 2021)
At2g03770 | SOT13 | Cytosol - - -
At5g07000 | SOT14 | Cytosol - - -
At5g07010 | SOT15 | Cytosol - Persulfidation (Jurado-Flores et al., 2021)
At1g74100 | SOT16 | Cytosol - Persulfidation (Aroca et al., 2017; Jurado-
Flores et al., 2021)
Atlgl8590 | SOT17 | Cytosol - Persulfidation (Aroca et al., 2017; Jurado-
Flores et al., 2021)
Atl1g74090 | SOT18 | Cytosol - Persulfidation (Aroca et al., 2017; Jurado-
Flores et al., 2021)
Phosphatase At5g63980 | SALL1 Chloroplast - Persulfidation (Aroca et al., 2017; Jurado-
Mitochondrion Flores et al., 2021)
119 Nitrosylation (Hu et al., 2015)
119 Reversible oxidation | (Liu et al., 2014)
119 Intermolecular (Chan et al., 2016)
disulfide
67-190 Intramolecular (Chan et al., 2016)
disulfide

Table S3. Redox post-translational modifications of enzymes involved in the secondary
sulfur metabolic pathway.




Enzyme AGI Name Subcellular Cysteine Redox post- References
localization position translational
modification
Glutathione At3g24170 | GR1 Cytosol - Persulfidation (Aroca et al., 2017; Jurado-
reductase Peroxisome Flores et al., 2021)
73 Nitrosylation (Begara-Morales et al.,
2015; Hu et al., 2015)
At3g54660 | GR2 Chloroplast - GRX target Roubhier et al., 2005
Mitochondrion - Persulfidation (Aroca et al., 2017; Jurado-
Flores et al., 2021)
Glutathione At4¢23100 | GCL/GSH1 | Chloroplast - Persulfidation (Aroca et al., 2017; Jurado-
synthase Flores et al., 2021)
349 Nitrosylation (Hu et al., 2015)
349 Reversible (Liu et al., 2014)
oxidation
186-406 Intramolecular (Hicks et al., 2007)
disulfide
349-364 Intramolecular (Hicks et al., 2007)
disulfide
349 Sulfenylation (Wei et al., 2020)
At5g27380 | GSH2 Chloroplast - Persulfidation (Aroca et al., 2017; Jurado-
Cytosol Flores et al., 2021)
134 Nitrosylation (Hu et al., 2015)
Sulfenylation (Wei et al., 2020)

Table S4. Redox post-translational modifications of enzymes involved in the glutathione
biosynthesis pathway.



Enzyme AGI Name Subcellular Cysteine position Redox post-translational References
localization modification
Cystathionine At3g01120 | CGS Chloroplast 334 Sulfenylation (Wei et al., 2020)
y-synthase Cysteine reversible oxidation (Liu et al., 2014)
Cystathionine At3g57050 | CBL Chloroplast - Persulfidation (Jurado-Flores et al., 2021)
B-lyase
417 Nitrosylation (Hu et al., 2015)
Methionine At5g17920 | MS1 Cytosol - Glutathionylation (Dixon et al., 2005)
synthase At3g03780 | MS2 - Persulfidation (Jurado-Flores et al., 2021)
- TRX target (Yamazaki et al., 2004;
(Arabidopsis, Chlamydomonas) Pérez-Pérez et al., 2017)
GRX target (poplar)
328 Sulfenylation (Wei et al., 2020)
Nitrosylation (Hu et al., 2015)
522 Sulfenylation (Huang et al., 2019; Wei et
al., 2020)
Nitrosylation (Hu et al., 2015)
S-cyanylation (Garcia et al., 2019)
580 Sulfenylation (Huang et al., 2019; Wei et
733 al., 2020)
Sulfenylation (Wei et al., 2020)
At5g20980 | MS3 Chloroplast - TRX target (wheat, (Wong et al., 2004; Rouhier
Chlamydomonas) et al., 2005; Pérez-Pérez et
GRX target (poplar) al., 2017)

Glutathionylation (Chlamydomonas)

(Zaffagnini et al., 2012)

Nitrosylation
(Chlamydomonas)

(Morisse et al., 2014)

Table SS. Redox post-translational modifications of enzymes involved in the methionine

biosynthesis pathway.
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