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Symbol Protein name 
Disulfide 

bond/PTM 

Cys 

oxidized in 

top1 top2 

Cys 

oxidized 

in Col-0 

Effects of oxidation 

BCA1 / 

SABP3 

Beta carbonic 

anhydrase 1, 

chloroplastic  

(Salicylic Acid -

Binding Protein 3) 

Cys280 S-

nitrosylated 

230-257-

277-280 

 

167-173-

230-277-

280 

S-nitrosylation at Cys-280 is up-

regulated during nitrosative 

burst and blocks binding of SA 

and BCA1 activity.  

AMY3 
Alpha-amylase 3, 

chloroplastic 

DISULFID 

499 587 
None 363 

Redox-regulated, with the 

highest activity under reducing 

conditions. The disulfide 

between 499 and 587 inhibits 

catalysis. 

CDSP32 
Thioredoxin-like 

protein, chloroplastic 

DISULFID 

219 222 

219-222 

 

219-222-

253 
Redox-active 

CHLI2 

Magnesium-chelatase 

subunit ChlI-2, 

chloroplastic  

DISULFID 

96-187 

DISULFID 

348-390   

390 390 

Redox regulation; active in 

reducing conditions, inactive in 

oxidizing conditions. TRX F and 

M mediate the reversible 

reductive activation of oxidized 

CHLI2 

CP121 
Calvin cycle protein 

CP12-1, chloroplastic  

DISULFID 

68 77 

DISULFID 

110 119  

110 110 
Only the oxidized protein is 

active in complex formation. 

The C-terminal disulfide is 

involved in the interaction with 

GAPDH. The N-terminal 

disulfide mediates the binding of 

PRK with this binary complex. 
CP122 

Calvin cycle protein 

CP12-2, chloroplastic 

DISULFID 

75 84 

DISULFID 

117 126 

117 126 

CYP20-3 

/ ROC4 

Peptidyl-prolyl cis-

trans isomerase, 

chloroplastic 

DISULFID 

131 248 
None 206 

PPIase activity is optimal in 

reduced form and minimal in 

oxidized form. Reduction of the 

oxidized form is mediated by 

TRX M 

DSP4 / 

AtSEX4 

Phosphoglucan 

phosphatase DSP4, 

chloroplastic (Dual 

specificity protein 

phosphatase 4) 

(Protein Starch-

Excess 4) 

ACT_SITE 

198 

198-374 

 

198-374 

 

198 Phosphocysteine 

intermediate in the enzyme 

active site 

FTRC 

Ferredoxin-

thioredoxin reductase 

catalytic chain, 

chloroplastic  

DISULFID 

87-117  

104-106-

115-117 

104-106-

115-117 
Redox-active 

GRXC1 
Glutaredoxin-C1 

(AtGrxC1) 

DISULFID 

39 42  
None 39-42 Redox-active 

IF4E4 / 

LSP1 

Eukaryotic 

translation initiation 

factor isoform 4E ( 

Loss Of 

Susceptibility To 

Potyvirus 1) 

DISULFID 

97-138  
97 97 

According to the redox status, 

the 97-138 disulfide bridge may 

have a role in regulating protein 

function by affecting its ability 

to bind capped mRNA 

MSRB8 
Peptide methionine 

sulfoxide reductase 

DISULFID 

75 128 
128 128 Redox-active 
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B8  

PDI51 
Protein disulfide-

isomerase 5-1  

DISULFID 

55 58 
51-55-85 51-55-85 Redox-active 

PGR5 

Protein PROTON 

GRADIENT 

REGULATION 5, 

chloroplastic 

DISULFID 

11 105   
105 105 

DISULFID 11-105  are probably 

involved in disulfide bridges 

with PGRL1A 

PLPD2 

Dihydrolipoyl 

dehydrogenase 2, 

chloroplastic  

DISULFID 

122 127  
122-127 

122-127-

397 
Redox-active 

SAL1 
SAL1 phosphatase, 

chloroplastic 

DISULFID 

167 190 
167 None 

Oxidative stress sensor; disulfide 

bridge 167-190 inhibitory under 

oxidizing conditions 

STR9 

Rhodanese-like 

domain-containing 

protein 9, 

chloroplastic; 

Sulfurtransferase 9 

ACT_SITE 

145 

145 

 

145 

 

Cys 145 in the active site is a 

persulfide intermediate 

TRXB3 

NADPH-dependent 

thioredoxin reductase 

3 

DISULFID 

217 220 

DISULFID 

454 457  

None 454-457 
Both disulfide bridges are redox-

active  

TRXF1 

Thioredoxin F1, 

chloroplastic 

(Thioredoxin F2) 

DISULFID 

99 102 

Cys126 S-

glutathionyl 

cysteine 

transient 

99-102 99-102 

DISULFID 99 102 Redox-

active; Glutathionylation at 

Cys126 decreases its ability to 

be reduced by FTRC and 

reduces its efficiency in 

activating target chloroplastic 

enzymes  

TRXM1 
Thioredoxin M1, 

chloroplastic  

DISULFID 

104 107  
104-107 104-107 Redox-active 
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