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Figure S1-77: Mass spectral data for the peptides identified with 2-alkenal adductions.  
 
Figure S78: Proposed structures of ARP-specific ions observed in the MS/MS spectra 

reported. 
 
Figure S79: Biological network and pathway analysis of the carbonylated proteins identified in 

this study.   
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Figure S1. (A) Full mass spectrum and (B) MS/MS spectrum acquired by ESI-Q-TOF of the [M+2H]2+ ion of the ARP 
labeled, acrolein modified peptide C*IGDLK; monoisotopic m/zcalc 509.25; accuracy (m/z) = 0.00 Da
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Figure S2. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF of the [M+H]+ ion of the 
ARP labeled, acrolein modified peptide C*IGDLK; monoisotopic m/zcalc 1017.49; accuracy (m/z) = -0.04 Da
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Figure S3. (A) Full mass spectrum and (B) MS/MS spectrum acquired by ESI-Q-TOF of the [M+2H]2+ ion of the ARP 
labeled, acrolein modified peptide NC*AQFVTGSQAR; monoisotopic m/zcalc 825.88; accuracy (m/z) = -0.01 Da
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Figure S4. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF of the [M+H]+ ion of the 
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Figure S15. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF of the [M+H]+ ion of the 
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CX6B1_MOUSE, Cytochrome c oxidase subunit VIb isoform
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DHSA_RAT: Succinate dehydrogenase 
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DHSA_RAT: Succinate dehydrogenase 
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Figure S31. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF of the [M+H]+ ion of the 
ARP labeled, acrolein modified peptide AVEEQYSC*EYGSGR; monoisotopic m/zcalc 1946.80; accuracy (m/z) = 0.01 
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Figure S42. (A) Full mass spectrum and (B) MS/MS spectrum acquired by ESI-Q-TOF of the [M+2H]2+ ion of the ARP 
labeled, acrolein modified peptide TGTLDC*WR; monoisotopic m/zcalc 660.79; accuracy (m/z) = 0.00 Da



Y Q V D P D A C* F S A K
b2 b3     b4

VDAC1_RAT: Voltage-dependent anion-
selective channel protein 1

100
856.87

857.38

Y-Q-V-D-P-D-A-C*-F-S-A-K
Y10   y9      y8       y7       y6       y5         y4      

A.

857.89

858.38

857 858 859

m/z

0

858.89
859.39

100
1207.56

b2

y8
B.

*

292.14

604.28

1421.691322.61
y9

y10

y8
+2

**
*

*

0

181.10

136.08 275.11

227.10
452.27 506.24

995.48

924.45
756.31

661.80

1110.49
y7

y5

y4b3ARP F1
b4

y6

*
*

Figure S43. (A) Full mass spectrum and (B) MS/MS spectrum acquired by ESI-Q-TOF of the [M+2H]2+ ion of the ARP 
labeled, acrolein modified peptide YQVDPDAC*FSAK; monoisotopic m/zcalc 856.87; accuracy (m/z) = 0.00 Da

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600

m/z

0



Y Q V D P D A C* F S A K
y5y6y8y9y10

VDAC1_RAT: Voltage-dependent anion-
selective channel protein 1

90
100 17

12
.7

7

17
13

.7
7

7

Y-Q-V-D-P-D-A-C*-F-S-A-K
A.

1711 77 1713 19 1714 61 1716 02 1717 44 1718 86
0

10
20
30
40
50
60
70
80
90

%
 In

te
ns

ity

17
15

.7
9

17
17

.7
8

1

17
14

.7
7

17
16

.7
9

1711.77 1713.19 1714.61 1716.02 1717.44 1718.86
Mass (m/z)

20
7.

58
y8

B.
*

70

80

90

100 12

+

30

40

50

60

%
 In

te
ns

ity

13
6.

10

33
2.

21

99
5.

53

2.
21

4.
48

2.
67

2

[A
R

P
+

H
]+

A
R

P
 F

1

a1

y5

y6

y9

y10

*
*

*
*

69.0 416.6 764.2 1111.8 1459.4 1807.0Mass (m/z)
0

10

20 29
2

92
4

13
22

22
7.

12

14
21

.6
5 P

Figure S44. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF of the [M+H]+ ion of the 
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Figure S55. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF  of the [M+H]+ ion of the 
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Figure S60. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF  of the [M+H]+ ion of the 
ARP labeled, acrolein modified peptide VDGMDILC*VR; monoisotopic m/zcalc 1489.70; accuracy (m/z) = -0.06 Da
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Figure S64. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF  of the [M+H]+ ion of the 
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Figure S66. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF  of the [M+H]+ ion of the 
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Figure S68. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF  of the [M+H]+ ion of the 
ARP labeled, acrolein modified peptide EANSIVITPGYGLC*AAK; monoisotopic m/zcalc 2076.03; accuracy (m/z) = -
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CH60_RAT: 60kDa heat shock protein
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ACADL_RAT: Long-chain specific acyl-CoA 
dehydrogenase, mitochondrial precursor 
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Figure S70. (A) Full mass spectrum and (B) MS/MS spectrum acquired by ESI-Q-TOF of the [M+2H]2+ ion of the ARP 
labeled, acrolein modified peptide C*IGAIAMTEPGAGSDLQGVR; monoisotopic m/zcalc 1158.05; accuracy (m/z) = 
0.02 Da



y1y2y3y4y6y7y9y11y12y13y15y18 y5y8y10y14

ACADL_RAT: Long-chain specific acyl-CoA 
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Figure S71. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF of the [M+H]+ ion of the 
ARP labeled, acrolein modified peptide C*IGAIAMTEPGAGSDLQGVR; monoisotopic m/zcalc 2315.09; accuracy (m/z) 
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ACADL_RAT: Long-chain specific acyl-CoA 
dehydrogenase, mitochondrial precursor 
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Figure S72. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF of the [M+H]+ ion of the 
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ACADL_RAT: Long-chain specific acyl-CoA 
dehydrogenase, mitochondrial precursor 
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Figure S73. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF of the [M+H]+ ion of the 
ARP labeled, HHE modified peptide C*IGAIAMTEPGAGSDLQGVR; monoisotopic m/zcalc 2373.14; accuracy (m/z) = -
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ACADL_RAT: Long-chain specific acyl-CoA 
dehydrogenase, mitochondrial precursor 
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Figure S74. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF of the [M+H]+ ion of the 
ARP labeled, ONE modified peptide C*IGAIAMTEPGAGSDLQGVR; monoisotopic m/zcalc 2413.17; accuracy (m/z) = -
0.08 Da
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ACADL_RAT: Long-chain specific acyl-CoA 
dehydrogenase, mitochondrial precursor 
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Figure S75. (A) Full mass spectrum and (B) MS/MS spectrum acquired by MALDI-TOF/TOF of the [M+H]+ ion of the 
ARP labeled, HNE modified peptide C*IGAIAMTEPGAGSDLQGVR; monoisotopic m/zcalc 2415.18; accuracy (m/z) = -
0.10 Da
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Figure S76. (A) Full mass spectrum and (B) MS/MS spectrum acquired by ESI-Q-TOF of the [M+2H]2+ ion of the ARP 
labeled, acrolein modified peptide LGYILTC*PSNLGTGLR; monoisotopic m/zcalc 1024.03; accuracy (m/z) = -0.01 Da
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Figure S77. (A) Full mass spectrum and (B) MS/MS spectrum acquired by ESI-Q-TOF of the [M+2H]2+ ion of the ARP 
labeled, acrolein modified peptide ILTC*PSNLGTGLR; monoisotopic m/zcalc 857.44; accuracy (m/z) = -0.01 Da
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Figure S78. (A) Structure of ARP-HNE modified Cys, indicating the various neutral losses observed in CID MS/MS 
experiments.  (B) Fragment ions generated by the ARP tag in CID MS/MS experiments



 

 

 

 

Figure S78.  Biological network and pathway analysis from the carbonylated 

proteins generated with function data from the KEGG database.  Carbonylated 

proteins are colored as yellow nodes and the functional pathways are displayed 

as colored nodes. White colored nodes represent pathways for which only one 

protein was identified. 
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