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Figure S1.  Effect of 2 µM staurosporine (STA) on ABA/MeJA-induced stomatal closure and H2O2 production. (a) STA 

abolishes ABA/MeJA induced closure. (b) STA inhibits ABA/MeJA elevated ROS levels. Left, representative stomatal images; 

right, quantitative data. The pseudocolor key beside the lower right stomatal image indicates the increase of the fluorescence 

from bottom to top. At least 60 stomata were analyzed in each experiment and three replicate experiments were conducted. 

The quantitative data are shown as average ± standard deviation. 



Figure S2 
 

MS/MS spectra of ICAT identified ABA responsive cysteines 
Twenty seven cysteines were mapped from ABA treated guard 
cells. The precursor of the cysteine-containing peptide and the 
fragmented ions were shown as the evidence for mapping.  
 

1 



Ribulose bisphosphate carboxylase large chain precursor 
GRPLLGCTIKPK 

2 



Ribulose bisphosphate carboxylase large chain precursor 
 CYHIEPVPGEETQFIAY 

3 



Ribulose bisphosphate carboxylase large chain precursor 
 VALEACVQAR 

4 



Ribulose bisphosphate carboxylase large chain precursor 
 WSPELAAACEVWK 

5 



Ribulose bisphosphate carboxylase large chain precursor 
 YGRPLLGCTIKPK 

6 



Ribulose bisphosphate carboxylase large chain precursor 
GHYLNATAGTCEEMMK 

7 



Ferredoxin  
 FITPEGEQEVECDDDVYVLDAAEEAGIDLPYSCR 

8 



Ribulose bisphosphate carboxylase /oxygenase small subunit 
WIPCVEFELEHGFVYR 

9 



Malate dehydrogenase, mitochondrial precursor 
GLNGVPDVVECSYVQSTITELPFFASK 

10 



Cytosolic triosephosphatisomerase 
IIYGGSVNGGNCK 

11 



Succinate dehydrogenase flavoprotein alpha subunit 
AAIGLSEHGFNTACITK 

12 



Vacuolar ATP synthase subunit A (VHA-A) 
YSNSDAVVYVGCGER 

13 



Glyceraldehyde-3-phosphate dehydrogenase C subunit (GapC) 
SDLDIVSNASCTTNCLAPLAK 

14 



Putative transitional endoplasmic reticulum ATPase 
QSAPCVLFFDELDSIATQR 

15 



Reversibly glycosylated polypeptide-1  
NLLCPSTPFFFNTLYDPYR 

16 



Threonine synthase 

HCGISHTGSFK 

17 



Oxalic acid oxidase 

SVQDFCVANLKR 

18 



Oxalic acid oxidase 
AETPAGYPCIRPIHVK 

19 



Initiation factor 5A-4, putative  
KLEDIVPSSHNCDVPHVNR 

20 



Mitochondrial elongation factor Tu  
QVGVPSLVCFLNK 

21 



60S ribosomal protein L2  
SIPEGAVVCNVEHHVGDR 

22 



Ubiquitin extension protein (UBQ5) 
CGLTYVYQK 

23 



Early response to dehydration protein (ERD12)   
NPQQLCIGDLVPFTNK 

24 



Stromal ascorbate peroxidase  
VDTSGPHECPEEGRLPDAGPPSPANHLR 

25 



Extensin-like protein  
IPASICQLPK 

26 



Cell division protein FtsH  
GCLLVGPPGTGK 

27 



Unnamed protein product  
LLICGGSAYPR 

28 



Figure S3 
MS/MS spectra of ICAT identified MeJA responsive cysteines 

Twenty one cysteines were mapped from MeJA treated guard cells. 
The precursor of the cysteine-containing peptide and the 
fragmented ions were shown as the evidence for mapping.  

 



Ribulose bisphosphate carboxylase large chain precursor 
GHYLNATAGTCEEMMKR 



Ribulose bisphosphate carboxylase small chain 
LPLFGCTDSAQVLK 



Malate dehydrogenase, mitochondrial precursor 
GLNGVPDVVECSYVQSTITELPFFASK 



Malate dehydrogenase, mitochondrial precursor 
AGKGSATLSMAYAGALFADACLK 



Malate dehydrogenase, mitochondrial precursor 
YCPHALVNMISNPVNSTVPIAAEIFKK 



ADP-glucose pyrophosphorylase small subunit  

 SCISEGAIIEDTLLMGADYYETDADR  



Putative aldehyde dehydrogenase  
LGPALACGNTVVLK 



3-isopropylmalate dehydratase-like protein (small subunit)  
 EHAPVCLGAAGAK 



Aspartate aminotransferase Asp2  
VGALSIVCK 



Oxalic acid oxidase  
AETPAGYPCIRPIHVK 



homocysteine S-methyltransferase  
CVKPPVIYGDVSRPK 



Streptomyces cyclase/dehydrase family protein  
 SELAQSIAEFHTYHLGPGSCSSLHAQR 



Arabidopsis Rab GTPase homolog E1b  
 HYAHVDCPGHADYVK 



Arabidopsis Rab GTPase homolog E1b  
 IVVELIVPVACEQGMR 



Multicatalytic endopeptidase complex  
 ITQLTDNVYVCR 



Myrosinase  
QIIQDFKDYADLCFK 



Myrosinase  
CSPMVDTKHRCYGGNSSTEPYIVAHNQLLAHATVVDLYR 



Extensin-like protein  
 IPASICQLPK 



Hypothetical protein  
MCCLFINDLDAGAGR 



Unknown protein  
 LGACVDLLGGLVK 



Figure S4 

 

This set of supplemental data contains the information of the 

coverage, peptides and MS/MS spectrum (if only one peptide 

identified for the protein) of each protein identified to be redox 

sensitive to ABA treatment in guard cells by redox DIGE.  



gi|109389998 Chloroplast chlorophyll a/b binding protein 



gi|131285 Photosystem II 44 kDa reaction center protein  



gi|8745521 Ribulose bisphosphate carboxylase large chain precursor 



gi|17855 Rubisco small subunit precursor 



gi|21839 Phosphoribulokinase; ribulose-5-phosphate kinase  



gi|114420 ATP synthase subunit beta, mitochondrial precursor 



gi|15219234 Vacuolar ATP synthase subunit A (VHA-A) 



gi|56384657 F1-ATPase alpha subunit 



gi|5708095 ATP synthase gamma chain, chloroplast precursor  



gi|126896 Malate dehydrogenase, mitochondrial precursor 





gi|15231715 Fructose-bisphosphate aldolase, putative 



gi|15219721 Malate dehydrogenase, cytosolic, putative 



gi|18391442 De-etiolated 3 (DET3) 



gi|81621 Glyceraldehyde-3-phosphate dehydrogenase (NADP) B precursor 



gi|14334740 Putative fructose bisphosphate aldolase 



gi|15230595 Phosphoglycerate kinase 1 (PGK1) 



gi|15240075 Succinate dehydrogenase 1-1 (SDH1-1) 



gi|3256066 Chloroplast NAD-dependent malate dehydrogenase 



gi|7769871 F12M16.14 



gi|904041 Adenosine triphosphatase 



gi|14423528 Putative fructokinase 



gi|693690 Aspartate aminotransferase 



gi|6966930 Glutamine synthetase 



gi|1070000 Biotin carboxyl carrier protein 



gi|15228194 Sedoheptulose bisphosphatase (SBPASE) 



gi|1143445 Cinnamyl alcohol dehydrogenase 





gi|15232763 Adenosine kinase 1 (ADK1) 





gi|1827677 Enoyl reductase 



gi|18406430 Dihydrodipicolinate reductase family protein 



gi|2494843 Putative lactoylglutathione lyase (Methylglyoxalase) 



gi|2499441 Proliferating cell nuclear antigen (PCNA) 



gi|2501812 Glycolate oxidase 



gi|414550 Cytosolic triose phosphate isomerase 



gi|99805 Enoyl-[acyl-carrier-protein] reductase (NADH2) precursor 



gi|780814 3-ketoacyl-acyl carrier protein synthase I 



gi|1170506 Eukaryotic initiation factor 4A-2 



gi|41352683 Putative proteasome 20S beta1 subunit 



gi|147801436 Hypothetical protein, containing elongation factor 1 domain 





gi|15218090 Mitochondrial processing peptidase alpha subunit 



gi|510880 Putative aspartic protease 





gi|127733 Myrosinase precursor 



gi|14764532 Monodehydroascorbate reductase 



gi|18141281 Senescence-associated cysteine protease 



gi|15227987 Low expression of osmotically responsive genes 1 (LOS2) 



gi|100554 14-3-3 protein homolog 





gi|15242603 Calmodulin-binding protein 





gi|19568098 Osmotic stress-activated protein kinase (OST1) 





gi|115468776 Os06g0597200, Serine/threonine phosphatases 2C (PP2C) family 



gi|62733113 Retrotransposon protein, putative 



gi|15241472 Tubulin beta-4 chain(TUB4) 



gi|4139264 Actin 



gi|14248550 Plastid-lipid associated protein PAP2 





gi|14248552 Plastid-lipid associated protein PAP3 



gi|4469009 Putative protein, containing band 7 stomatin domain 



gi|585777 GTP-binding nuclear protein RAN1 



Figure S5 

 

This set of supplemental data contains the information of the 

coverage, peptides and MS/MS spectrum (if only one peptide 

identified for the protein) of each protein identified to be redox 

sensitive to ABA treatment in guard cells by ICAT.  



gi|8745521 Ribulose-1,5-bisphosphate carboxylase / oxygenase large subunit 



gi|119980 Ferredoxin 



gi|15240013 33 kDa polypeptide of oxygen-evolving complex in photosystem II  



gi|17852 Ribulose bisphosphate carboxylase /oxygenase small subunit 



gi|15219234 ATPase 70 kDa subunit, putative 



gi|15229231 Glyceraldehyde-3-phosphate dehydrogenase C subunit (GapC) 



gi|15232776 Putative transitional endoplasmic reticulum ATPase 



gi|15233272 Cytosolic triosephosphatisomerase 



gi|15237260 Succinyl-CoA synthetase, alpha subunit 



gi|899226 Malate dehydrogenase, mitochondrial precursor 



gi|15240075 Succinate dehydrogenase flavoprotein alpha subunit 



gi|15232865 Reversibly glycosylated polypeptide-1 



gi|60686421 Oxalic acid oxidase 



gi|15233723 Threonine synthase 



gi|15222741 Initiation factor 5A-4, putative 



gi|15236220 Mitochondrial elongation factor Tu  



gi|15227954 60S ribosomal protein L2 



gi|15228674 Peptidylprolyl isomerase ROC4 



gi|15228715 Ubiquitin extension protein (UBQ5) 



gi|157849770 Early response to dehydration protein (ERD12)  



gi|414103 Myrosinase, thioglucoside glucohydrolase  



gi|46093471 Stromal ascorbate peroxidase  



gi|14764532 Monodehydroascorbate reductase 



gi|15227559 Tubulin beta-7 chain 



gi|15235668 Extensin-like protein 



gi|15238333 Cell division protein FtsH 



gi|134273558 Unnamed protein product 



Figure S6 

 

This set of supplemental data contains the information of the 

coverage, peptides and MS/MS spectrum (if only one peptide 

identified for the protein) of each protein identified to be redox 

sensitive to MeJA treatment in guard cells by redox DIGE.  



gi|109389998 Chlorophyll a/b binding protein 





gi|4585935 Light harvesting chlorophyll A/B binding protein 





gi|1346967 Ribulose bisphosphate carboxylase large chain 



gi|18405145 Rubisco activase (RCA) 



gi|15237225 High chlorophyll fluorescence 136 (HCF136) 



gi|18406661 Thylakoid lumenal 15 kDa protein, chloroplast 



gi|21133 Oxygen-evolving complex of photosystem II 



gi|5748502 Precursor of the 33 kDa subunit of the oxygen evolving complex 



gi|228403 Glycolate oxidase 



gi|15228194 Sedoheptulose-bisphosphatase (SBPASE) 



gi|114403 ATP synthase subunit alpha, mitochondrial 



gi|75336517 ATP synthase subunit beta, chloroplastic 





gi|558479 Tonoplast ATPase 70 kDa subunit 





gi|1655480 Gamma subunit of mitochondrial F1-ATPase 





gi|166627 Nucleotide-binding subunit of vacuolar ATPase 





gi|17939849 Mitochondrial F1 ATP synthase beta subunit 





gi|18391442 De-etiolated 3 (DET3) 



gi|120675 Glyceraldehyde-3-phosphate dehydrogenase, cytosolic 



gi|166702 Glyceraldehyde 3-phosphate dehydrogenase A subunit 



gi|336390 Glyceraldehyde 3-phosphate dehydrogenase B subunit 



gi|15219412 Phosphoglycerate kinase (PGK) 



gi|15230595 Phosphoglycerate kinase 1 (PGK1) 



gi|15219721 Malate dehydrogenase, cytosolic, putative 



gi|18404382 Malate dehydrogenase (NAD), mitochondrial 



gi|207667274 Chloroplast malate dehydrogenase 



gi|15231715 Fructose-bisphosphate aldolase, putative 



gi|14334740 Putative fructose bisphosphate aldolase 





gi|34597330 Enolase 



gi|18421656 EMB1467 (embryo defective 1467); NADH dehydrogenase 



gi|3122572 NADH-ubiquinone oxidoreductase 75 kDa subunit, mitochondrial 



gi|15223753 Ferredoxin-NADP(+)-oxidoreductase 2 (FNR2) 





gi|15218869 NADP+ isocitrate dehydrogenase, putative 



gi|520478 Pyruvate dehydrogenase E1 beta subunit 



gi|15225353 Succinyl-CoA ligase (GDP-forming) beta-chain, mitochondrial 



gi|15232763 Adenosine kinase 1 (ADK1) 



gi|1173347 Sedoheptulose-1,7-bisphosphatase 



gi|15222241 Allene oxide cyclase 4 (AOC4) 





gi|1526562 Glutamine synthetase 



gi|1113783 Thi1 protein 



gi|16394 Leucine aminopeptidase 





gi|572517 Cysteine synthase 



gi|257676175 Unnamed protein product, containing CIMS 

(cobalamine independent methonine synthase) domain 



gi|4803926 Putative triosephosphate isomerase 



gi|510880 Putative aspartic protease 





gi|1351856 Aconitate hydratase, cytoplasmic 



gi|15235763 Cytosol aminopeptidase family protein 



gi|195632542 Cytokinin-O-glucosyltransferase 1 



gi|9757801 3-isopropylmalate dehydrogenase 



gi|15221044 Dihydrolipoamide dehydrogenase 1, mitochondrial 



gi|9755610 Reversibly glycosylated polypeptide-2 (AtRGB) 



gi|1710838 S-adenosyl-L-homocysteine hydrolase 



gi|15223574 Isoflavone reductase, putative 



gi|15242822 Glutamate-1-semialdehyde-2,1-aminomutase (GSA1) 



gi|15226618 Fumarate hydratase (FUM1) 



gi|461461 Enoyl-[acyl-carrier-protein] reductase [NADH], chloroplastic 



gi|5881963 Dihydrolipoamide S-acetyltransferase 



gi|7329685 Transketolase-like protein 



gi|7385217 Beta-ketoacyl-ACP synthetase 1 



gi|7671449 Oligopeptidase A-like protein 





gi|7688095 ADP-glucose pyrophosphorylase small subunit 



gi|780814 3-ketoacyl-acyl carrier protein synthase I 



gi|84579412 9-cis-epoxycarotenoid dioxygenase 4 





gi|89274227 Streptomyces cyclase/dehydrase family protein 



gi|938021 Delta1-pyrroline-5-carboxylate synthetase 



gi|223530647 Aldo-keto reductase, putative 



gi|15235745 Serine hydroxymethytransferase 1 (SHM1) 



gi|18407710 Nucleotide-rhamnose synthase/epimerase-reductase (NRS/ER) 



gi|17865468 Glucose-1-phosphate adenylyltransferase small subunit, chloroplastic 



gi|18404212 3-chloroallyl aldehyde dehydrogenase 





gi|219914490 Unnamed protein product, containing chalcone-flavanone 

isomerase domain 



gi|15237059 Arabidopsis Rab GTPase homolog E1b (AtRABE1b/AtRab8D) 



gi|295789 Elongation factor 1-alpha 



gi|303844 Eukaryotic initiation factor 4A 



gi|2494261 Elongation factor Tu, chloroplastic 



gi|40805177 Eukaryotic translation initiation factor-5A 



gi|9755847 Translation initiation factor 3, subunit g (eIF3g) 



gi|3775985 RNA helicase 



gi|17819 Glycine-rich RNA binding protein 



gi|15237716 KH domain-containing protein NOVA, putative 



gi|9758155 40S ribosomal protein S3 



gi|6729494 60S ribosomal protein L12-like 



gi|550544 RIbosomal protein L16 



gi|30692346 Ribosomal protein S1; RNA binding 



gi|13194778 Putative ATP-dependent Clp protease proteolytic subunit ClpP6  





gi|4105131 ClpC protease 



gi|15232123 Cyclophilin 38 (CYP38); peptidyl-prolyl cis-trans isomerase 



gi|405131 Cyclophilin 



gi|15218090 Mitochondrial processing peptidase alpha subunit, putative 



gi|38154485 Molecular chaperone Hsp90-2 



gi|15222729 Chaperonin 60 beta (CPN60B) 



gi|2511578 20S proteasome beta subunit; multicatalytic endopeptidase 



gi|3421087 20S proteasome subunit PAE1 



gi|166830 Proteasome 



gi|22331799 ATPDIL1-3 (PDI-LIKE 1-3); thiol-disulfide exchange intermediate 



gi|219687002 Daikon cysteine protease RD21 



gi|13124444 Phospholipase D alpha 1 (PLD1) 



gi|30690210 Arabidopsis thaliana MAP kinase 12 (ATMPK12); MAP kinase 



gi|395072 Guanine nucleotide regulatory protein (Ran2) 



gi|159462486 Predicted protein, containing calcium binding motif 



gi|1063415 Potassium channel protein 





gi|123656 Chloroplast envelope membrane 70 kDa heat shock-related protein 





gi|14596025 P-Protein - like protein 



gi|223638918 Unnamed protein product, containing pfam00153 domain 



gi|11119229 2-Cys peroxiredoxin 



gi|227247694 Unnamed protein product, containing cd03013 domain 



gi|14764532 Monodehydroascorbate reductase 



gi|15227987 Low expression of osmotically responsive genes 1 (LOS2) 



gi|14248550 Plastid-lipid associated protein PAP2 





gi|15241115 Early-responsive to dehydration 8 (HSP81-2) 



gi|2655420 Heat shock cognate protein HSC70 





gi|1755154 Germin-like protein 



gi|24421231 Ascorbate peroxidase 



gi|169244541 Putative manganese superoxide dismutase 1 



gi|15224810 Late embryogenesis abundant (LEA) family protein 



gi|9082317 Actin 



gi|15241472 TUB4 (tubulin beta-4 chain) 



gi|34733239 Putative tubulin alpha-2/alpha-4 chain 



gi|408232 Proliferating cell nuclear antigen 



gi|15238284 CBS domain-containing protein 



gi|147799132 Hypothetical protein 



Figure S7 

This set of supplemental data contains the information of the 

coverage, peptides and MS/MS spectrum (if only one peptide 

identified for the protein) of each protein identified to be redox 

sensitive to MeJA treatment in guard cells by ICAT.  



gi|8745521 Ribulose-1,5-bisphosphate carboxylase / oxygenase 



gi|17852 Ribulose bisphosphate carboxylase small chain, chloroplast precursor 



gi|8745523 ATP synthase beta subunit 



gi|899226 Malate dehydrogenase, mitochondrial precursor 



gi|13487709 ADP-glucose pyrophosphorylase small subunit  



gi|15220881 Putative aldehyde dehydrogenase 



gi|15239772 Aspartate aminotransferase Asp2 



gi|15231608 3-isopropylmalate dehydratase-like protein (small subunit)  



gi|60686421 Oxalic acid oxidase 



gi|15238686 Homocysteine S-methyltransferase  



gi|89257688 Streptomyces cyclase / dehydrase family protein 



gi|15235668 Extensin-like protein 



gi|15235889 Multicatalytic endopeptidase complex, beta subunit 



gi|15237059 Translation elongation factor EF-Tu precursor, chloroplast 



gi|414103 Myrosinase 

  



gi|4928472 Type 2 peroxiredoxin 



gi|15225545 Hypothetical protein 



gi|15227359 Unknown protein 



Figure S8. Histogram of measured ICAT ratio distribution of each experiment. (a)-(c) ICAT replicates 1, 2 and 3 of ABA 
treated guard cells. The overall average of the ABA-ICAT ratio is 1.023 and 71.27% of the peptides fall into the range of 
0.8-1.2. (d)-(e) ICAT replicates 1, 2, and 3 of MeJA treated guard cells. The overall average of the MeJA-ICAT ratio is 1.031 
and 69.54% of the peptides fall into the range of 0.8-1.2. In all six experiments, the average ICAT ratio is 1.024. Nearly 
70% of the ICAT labeled peptides have the ratio within the range of 0.8-1.2. Therefore, a cut-off value of 20% change of 
the ICAT ion intensity (red dash in figure) was chosen to reflect the genuine quantitative differences. 

(d) MeJA-ICAT Replicate 1 (e) MeJA-ICAT Replicate 2 (f) MeJA-ICAT Replicate 3 

(a) ABA-ICAT Replicate 1 (b) ABA-ICAT Replicate 2 (c) ABA-ICAT Replicate 3 
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