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Table S1. Cysteine oxidation events identified by LC-MS/MS analysis 

 

 

  

 Experiment 1 

(DTT present, free thiols trapped with 

IAM, no disulfide analysis) 

Experiment 2 

(pre-reduced JNK, free thiols trapped with 

MSBT, disulfide analysis) 

 
DTT 

0 M H
2
O

2
 

DTT 

5 × 100 M H
2
O

2
 

DTT 100 M H2O2 

C6 IAM IAM MSBT 
MSBT 

SO2H (Fig. S6A) 

C41 IAM IAM MSBT N.D.1 

C79 IAM IAM N.D.1 MSBT 

C116 

IAM 

SO
2
H (Fig. S6B)  

SO
3
H (Fig. S6C) 

IAM 

SO
2
H (Fig. S6B)  

SO
3
H (Fig. S6C) 

N.D.1 SH 

C137 IAM IAM MSBT MSBT 

C163 IAM IAM MSBT 
MSBT 

SO2H (Fig. S6D) 

C177 SH (Fig. S4) SH (Fig. S4) 

MSBT 

SO2H (Fig. S6E) 

SO3H (Fig. S6F) 

MSBT 

SO2H (Fig. S6E) 

SO3H (Fig. S6F) 

C213 IAM 
IAM 

SO3H (Fig. S6G) 
MSBT MSBT 

C222 IAM 
IAM 

dimedone (Fig. S5) 

MSBT (Fig. 4A) 

SO2H (Fig. S6H) 

SO3H (Fig. S6I) 

dimedone (Fig. 4A) 

MSBT (Fig. 4A) 

SO2H (Fig. S6H) 

SO3H (Fig. S6I) 

dimedone (Fig. 4A) 

C423 N.D.1 N.D.1 N.D.1 N.D.1 

disulfides Not measured2 Not measured2 
0 disulfides 

detected 

2 disulfides detected 

C222-C213 (Fig S7A) 

C222-C177 (Fig. S7B) 

1Not detected 
2Excess DTT present in the assay did not allow for detection of disulfide bonds 
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Fig. S1.  JNK2 is oxidized upon chondrocyte FN-f stimulation.  Chondrocytes were stimulated for 45 min 

with fibronectin fragment (FN-f) or control (Cntl) media. A biotin-labeled dimedone analog (DCP-Bio1) 

was added to the cell lysis buffer in order to label sulfenic acid-containing proteins. DCP-Bio1 labeled 

proteins were enriched using streptavidin-linked beads and separated by SDS-PAGE. Affinity-captured 

proteins were visualized by: (A) immunoblotting with streptavidin-HRP and (B) anti-phospho-JNK Ab. 

Black arrows indicate the expected protein band for JNK2 and striped arrowheads indicate additional 

proteins affinity captured after FN-f stimulation. 

  



S-4 

 

 
Fig. S2. Sequence alignment of human JNK isoforms. JNK sequences were aligned using Clustal 

Omega(1). Cysteine residues are highlighted in yellow. Cysteine residues and phosphorylation sites in 

JNK2 are indicated with blue and pink arrows, respectively.  
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Fig. S3. Sequence alignment of human MAP kinases. MAP kinase sequences (Genbank accession 

numbers: NP_002743.3, NP_620707.1, NP_620708.1, NP_620709.1, NP_620634.1, NP_001310231.1, 

NP_001265476.1, NP_620637.1, NP_620448.1, NP_002744.1, NP_620407.1, NP_002737.2, 

NP_002960.2, NP_620581.1, NP_002745.1, NP_002742.3) were aligned using Clustal Omega(1). 

Cysteine residues are highlighted in yellow.  Cysteine residues and phosphorylation sites in JNK2 are 

indicated with blue and pink arrows, respectively. Important functional regions of the JNK structure are 

indicated with lines above the alignment including the JNK2 substrate specificity-determining region (2) 

in cyan, the α-region(3) in blue, the activation loop in pink, the MAP kinase insert in tan, and the JNK 

insert in brown.  
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Fig. S4. Positive ion MS2 spectrum of the reduced C177 peptide. Spectra were obtained after treating 

recombinant His-tagged JNK2α2 with and without 5 additions of 100 µM H2O2 in the presence of 5 mM 

DTT and 5 mM dimedone (Table SI, Experiment 1). Free thiols were blocked with IAM prior to digestion 

with trypsin. The resulting peptides were analyzed by LC-MS/MS using an Accela Open UPLC coupled 

to a Thermo Scientific Orbi-trap LTQ XL mass spectrometer. 
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Fig. S5. Positive ion MS2 spectrum of the dimedone-labeled C222 peptide. Spectra were obtained after 

treating recombinant His-tagged JNK2α2 with and without 5 additions of 100 µM H2O2 in the presence of 

5 mM DTT and 5 mM dimedone (Table SI, Experiment 1). Free thiols were blocked with IAM prior to 

digestion with trypsin. The resulting peptides were analyzed by LC-MS/MS using an Accela Open UPLC 

coupled to a Thermo Scientific Orbi-trap LTQ XL mass spectrometer.  
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Fig. S6. Positive ion MS2 spectrum of the (A) C6-SO2H, (B) C116-SO2H, (C) C116-SO3H, (D) C163-

SO2H (E) C177-SO2H (F) C177-SO3H (G) C213-SO3H & C222-SO3H (H) C222-SO3H  and (I) C222-

SO2H peptides. Spectra B, C, and G were obtained after treating recombinant His-tagged JNK2α2 with or 

without 5 additions of 100 µM H2O2 in the presence of 5 mM DTT and 5 mM dimedone (Table SI, 

Experiment 1). Free thiols were blocked with IAM prior to digestion with trypsin. The resulting peptides 

were analyzed by LC-MS/MS using an Accela Open UPLC coupled to a Thermo Scientific Orbi-trap 

LTQ XL mass spectrometer. Spectra A, D, E, F, H, and I were obtained after incubating pre-reduced His-

tagged JNK2α2 with or without 100 µM H2O2 in the presence of 5 mM dimedone (Table SI, Experiment 

2). Free thiols were blocked with MSBT prior to digestion with trypsin. The resulting peptides were 

analyzed by LC-MS/MS using Q Exactive HF hybrid quadrupole-Orbitrap mass spectrometer (Thermo 

Scientific) coupled to a Dionex Ultimate-3000 nano-UPLC system (Thermo Scientific) and a Nanospray 

Flex Ion Source (Thermo Scientific).  

  

I. 
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Fig. S7. Positive ion MS2 spectrum of the (A) C222-C213 and (B) C222-C177 disulfide bonded peptides 

in JNKα2. Spectra were obtained after incubating pre-reduced His-tagged JNK2α2 with 100 µM H2O2 in 

the presence of 5 mM dimedone. Free thiols were blocked with MSBT prior to digestion with trypsin. The 

resulting peptides were analyzed by LC-MS/MS using Q Exactive HF hybrid quadrupole-Orbitrap mass 

spectrometer (Thermo Scientific) coupled to a Dionex Ultimate-3000 nano-UPLC system (Thermo 

Scientific) and a Nanospray Flex Ion Source (Thermo Scientific).  
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