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Supplementary Figure S1. Preparation of NEM-S-NEM.  The detailed method of preparation and 

purification of bis-S-adduct of N-ethylmaleimide (NEM-S-NEM) was described in the section 2.2 of 

the main text.  (A) Representative high-performance liquid chromatography (HPLC, upper) and 

liquid chromatography-electrospray ionization-tandem mass spectrometry (LC-ESI-MS/MS, lower) 

chromatograms of the purified NEM-S-NEM.  (B) Mass spectra of fragment ions (lower) and 

assigned chemical structures (upper) indicating cleavage sites by dashed lines of purified NEM-S-

NEM. 
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Supplementary Figure S2. Preparation of NEM-labeled cysteine.  NEM-labeled cysteine (NEM-

Cys) was prepared by a reaction of NEM and cysteine.  (A) Representative HPLC chromatograms 

of the reaction mixture (top) and purified NEM-Cys (middle).  Purified NEM-Cys was also confirmed 

by LC-ESI-MS/MS (bottom).  (B) Mass spectra of fragment ions (lower) and assigned chemical 

structures (upper) indicating cleavage sites by dashed lines of purified NEM-Cys. 

 
  

!"##$%&%'()*+,-./"*%,!0

!1"#$23

100 150 200 250
0

50

100

m/z

Re
la

tiv
e 

in
te

ns
ity

 (%
) 454

67%

O

O

N

S
NH2

O

OH

454

67%

5 6 4 8 9 7
&':';:<=;,:<>',?><;@

7!65(
)=A;:3

!1"#$23
!"#$49BC67%

8!65*
)=A;:3

+AD<E<',
!1"#$23

4!65-
)=A;:3

!1"#$23

!1"
&'.):<=;
><F:AD'

/ 0



Supplementary Information 

 

Supplementary Figure S3. Detection of NEM-S-MPA-conjugated peptide fragments of NEM-S-MPA-

conjugated BSA protein by LC-ESI-MS.  NEM-S-MPA-conjugated BSA protein was digested by 

chymotrypsin and the generated peptide fragments were analyzed by LC-ESI-MS analysis.  Various 

peptide fragments containing NEM-S-MPA-adduct was detected by the mass spectrometry. 
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Supplementary Figure S4. Detection of NEM-S-MPA-conjugated peptide fragments of NEM-S-MPA-

conjugated OVA protein by LC-ESI-MS.  NEM-S-MPA-conjugated OVA protein was digested by 

chymotrypsin and the generated peptide fragments were analyzed by LC-ESI-MS analysis.  Various 

peptide fragments containing NEM-S-MPA-adduct was detected by the mass spectrometry. 
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Supplementary Figure S5. In vitro assay for stoichiometrical detection of NEM-S-NEM by 

competitive ELISA.  NEM (1 mM) was incubated with various concentrations of NaHS (6.3, 25, 100 

µM) at 37˚C for 1 h, and the formed NEM-S-NEM in the reaction mixture was detected by competitive 

ELISA with anti-NEM-S-NEM mAb (clone 1C6).  Purified NEM-S-NEM was used as a standard. 
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Multiple reactions monitoring conditions by LC-ESI-MS/MS for detection of NEM-S-adducts. NEM-

S-MPA: bis-S-heteroadduct with NEM and 3-maleimidopropionic acid, NEM-S-NEM: bis-S-adduct 

of NEM; NEM-Cys: NEM-labeled cysteine. 
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Selected ion monitoring conditions by LC-ESI-MS for detection of NEM-S-MPA-containing peptide 

fragments produced by chymotrypsin digestion of NEM-S-MPA-conjugated BSA and OVA proteins. 
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The exact values in original mouse plasma determined by competitive ELISA and LC-ESI-MS/MS.  

SE, standard error. 
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