
Global redox proteomics studies in plants and other photosynthetic organisms: S-Nitrosylation   * = endogenous level detection 

Biological system Methodology Quantification and site 
identification 

Reference 

S-nitrosylation    

Arabidopsis cell extract treated (GSNO); 
leaves treated with NO gas 

BST-NO-standard (MMTS; ascorbate; 
biotin-HPDP) 

protein ID only Lindermayr et al. 2005 [1] 

Arabidopsis leaf extract treated with GSNO BST-NO-standard protein ID only Romero-Puertas et al. 2008 
[2] 

Kalanchoe pinnata extract treated with 
GSNO 

BST-NO-standard protein ID only Abat et al. 2008 [3] 

Brassica juncea extract treated with GSNO BST-NO-standard   protein ID only Abat et al. 2009 [4] 

Arabidopsis mitochondria treated with GSNO BST-NO-standard protein ID only Palmieri et al. 2010 [5] 

Antiaris toxicaria treated with NO gas BST-NO-standard protein ID only Bai et al. 2011 [6] 

Arabidopsis suspension cells * BST (MMTS; ascorbate; ICAT) site ID; quantification (ICAT) 
for response to salt stress 

Fares et al. 2011 [7] 

Potato extract treated with GSNO BST-NO-standard protein ID only Kato et al. 2012 [8] 

Oryza sativa rice: wild-type and noe1 mutant 
rice plants * 

BST-NO-standard protein ID only Lin et al. 2012 [9] 

Pea (Pisum sativum) plant peroxisomes * BST-NO-standard protein ID only Ortega-Galisteo et al. 2012 
[10] 

N. tabacum cv. Xanthi cell suspensions * BST-NO-standard protein ID only Astier et al. 2012 [11] 

Pea (Pisum sativum) plant mitochondria * BST-NO-standard protein ID only Camejo et al. 2012 [12] 

Citrus aurantium L.; NaCl stress * BST-NO-standard protein ID only Tanou et al. 2012 [13] and 
2014 [14] 

Brassica juncea subject to cold stress * BST-NO-standard protein ID only Sehrawat et al. 2013 [15] 

Brassica juncea apoplast extracts treated 
with GSNO 

BST-NO-standard protein ID only Sehrawat et al. 2014 [16] 

Arabidopsis plants * BST (MMTS; ascorbate; ICAT) site ID; quantification (ICAT) 
for response to cold stress 

Puyaubert et al. 2014 [17] 

Poplar exposed to ozone * BST (NEM; ascorbate;  biotin-HPDP) protein ID only Vanzo et al. 2014 [18] 

Chlamydomonas reinhardtii cells treated with 
RES 

BST (IAM & NEM;  ascorbate; biotin-
HPDP) 

site ID Morisse et al. 2014 [19] 

Arabidopsis nuclei treated with GSNO BST-NO-standard protein ID only Chaki et al. 2015 [20] 

Poplar and non-isoprene-emitting variant 
exposed to ozone * 

BST (NEM; ascorbate;  biotin-HPDP) protein ID only Vanzo et al. 2016 [21] 

Chlorella vulgaris cells grown in presence 
and absence of nitrate * 

BST-NO-standard protein ID only Henard et al. 2017 [22] 

Arabidopsis * BST-NO-standard protein ID only Hu et al. 2015 [23] 

BST (IAM; ascorbate; biotin-NEM) site ID 



Total reversible oxidation 

 

 

 

 

 

Biological system Methodology Quantification and site 
identification 

Reference 

Total reversible oxidation Indirect switch approaches   

Tomato plants infected with  Pseudomonas 
syringae * 

Blocking (IAM); reduction (TCEP); 
CysTMT labelling. 

site ID Parker et al. 2012 [24] 
Balmant et al. 2015 [25] 

Arabidopsis suspension cells treated with 
bicarbonate * 

Blocking (NEM), reduction (TCEP) 
and IodoTMT labelling. (no 
enrichment) 

site ID and quant. via TMT 
label; quant. abundance via 
iTRAQ 

Yin et al. 2017 [26] 

Cyanobacteria in light and dark conditions * Blocking (NEM), reduction (DTT) and 
resin-based enrichment. TMT labelling 
on-resin. 

site ID via peptide 
enrichment; TMT for quant. % 
oxidation. 

Guo et al. 2015 [27] 

Arabidopsis suspension cells * plus treated 
with H2O2  

OxiTRAQ.  Blocking (NEM), reduction 
(DTT) and resin-enrichment. iTRAQ 
labelling eluted peptides. 

site ID  Liu et al. 2014 [28] 

Diatom extracts * plus treated with H2O2 OxiCAT. Alkylation (IAM-L-biotin); 
reduction (TCEP); alkylation (IAM-H-
biotin) 

site ID; %oxidation; quantified 
change in %oxidation upon  
H2O2 

Rosenwasser et al. 2014 [29] 

Brassica napus guard-cell response to 
abscisic acid (ABA) or methyl jasmonate 
(MeJA) * 

DIGE and OxiCAT compared. (IAM; 
TCEP; label) 

site ID for iCAT Zhu et al. 2014 [30] 

Arabidopsis cell suspension * plus treated 
with salicylate or flg22 

OxiTRAQ.  Blocking (NEM), reduction 
(DTT), Biotin-HPDP. iTRAQ labelling 
of eluted peptides. 

site ID; iTRAQ to correct for 
protein abundance changes 

Liu et al. 2015 [31] 

C. reinhardtii algae and Arabidopsis. C. 
reinhardtii treated with H2O2 

Blocking (IAM), reduction (DTT) and 
resin-based enrichment. DTT elution. 

site ID; label-free 
quantification 

Slade et al. 2015 [32] 

Arabidopsis chloroplasts * plus treated with 
H2O2 

Blocking (NEM); reduction (DTT); 
label with biotin-NEM. 

protein ID only Muthuramalingam et al. 2013  
[33] 



Other redox PTMs 

 

 

Trx- and Grx-susceptible protein disulfide PTMs were recently reviewed by Bykova and Rampitsch, 2013 [42] 

 

 

 

  

Biological system Methodology Quantification and site 
identification 

Reference 

S-sulfenylation    

Arabidopsis cells treated with H2O2 Dimedone-based DYn-2 in vivo. Click 
to biotin. 

protein ID only Akter et al. 2015 [34] 

Arabidopsis cells treated with H2O2 YAP1 in vivo trapping protein ID only Waszczak et al. 2014 [35] 

Arabidopsis cells treated with H2O2 Dimedone antibody protein ID only Akter et al. 2017 [36] 

S-Glutathionylation    

Arabidopsis cells  Treatment with Biotin-GEE  protein ID only Ito et al. 2003 [37] 

Arabidopsis cells  Treatment with Biotin-GSSG protein ID only Dixon et al. 2005 [38] 

C. reinhardtii algae Treatment with Biotin-GSSG site ID Zaffagnini et al. 2012 [39] 

S-Sulfhydration    

Arabidopsis leaf extract * Block (MMTS); biotin-HPDP protein ID only Aroca et al. 2015 [40] 

Arabidopsis and DES1-(H2S production) 
defective mutant plants * 

MSTB labelling, CN-biotin 
displacement 

protein ID; TMT quantification Aroca et al. 2017 [41] 
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