
Supplementary Data 7.

MS2 spectra acquired using stDDA and used for the

annotation of oxidized CE (oxCE) species in group pooled blood 

plasma samples of obese non-diabetic (OND) and obese with type 2 

diabetes (OT2D) individuals. Structure-related fragmentation ions 

are colour-codes according to the legend provided. Annotated lipids 

for each group pool are sorted by their precursor m/z.
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CE(18:2<OH{9},OOH{13}>) 
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CE(20:3<OH,oxo{11}>)
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CE(20:3<OH,ep>)
RT 23.1

[oxCE+Na]+ XIC 727.5636 NL: 5.36E5

R
e

la
tiv

e 
A

b
un

da
nc

e

0

10

20

30

40

50

60

70

80

90

100
23.4

23.0 23.5
Time (min)

100 150 200 250 300 350 400 450 500 550 600 650 700 750
m/z

0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
A

bu
nd

a
nc

e

359.2175
C20 H32 O4 Na

727.5626
C47 H76 O4 Na

Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

[oxCE+Na]+

[oxCE+NH4]+

[oxCE+H]+



CE(20:4<OOH{9}>)
CE(20:4<OOH{10}>)
CE(20:4<OOH{12}>)
CE(20:4<OOH{15}>)
CE(20:4<OOH{13}>)
RT 23.3

[oxCE+Na]+ XIC 727.5636 NL: 5.36E5

R
e

la
tiv

e 
A

b
un

da
nc

e

0

10

20

30

40

50

60

70

80

90

100
23.4

23.0 23.5
Time (min)

100 150 200 250 300 350 400 450 500 550 600 650 700 750
m/z

0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
A

bu
nd

a
nc

e

359.2186
C20 H32 O4 Na

271.1301
C15 H20 O3 Na

639.4756
C42 H64 O3 Na

245.1155
C13 H18 O3 Na

727.5590
369.3508

C27 H45

Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

[oxCE+Na]+

[oxCE+NH4]+

[oxCE+H]+
190 200 210 220 230 240 250

m/z

0

20

40

60

80

100

R
e

la
tiv

e 
A

b
un

da
nc

e

245.1155
C 13 H 18 O3 Na

205.0834
C 10 H 14 O 3 Na 215.1791

C 16 H 23
231.0988

C 12 H 16 O 3 Na201.1640
C 15 H 21



CE(20:4<OOH{9}>)
CE(20:4<OOH{11}>)
CE(20:4<OOH{12}>)
CE(20:4<OOH{15}>)
RT 23.4
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:2<2O{12}>) 
RT 24.3

[oxCE+Na]+ XIC  731.5949  NL: 2.63E4

0

10

20

30

40

50

60

70

80

90

100

R
e

la
tiv

e
A

b
u

n
da

n
c e

24.2

24.2
Time (min)

100 150 200 250 300 350 400 450 500 550 600 650 700 750
m/z

0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
A

bu
n

da
nc

e

363.2507
C 20 H 36 O 4 Na233.1144

C 12 H 18 O3 Na

[oxCE+Na]+

[oxCE+NH4]+

[oxCE+H]+



Fragments containing oxFAs
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CE(22:6<OH>) 
RT 23.4

[oxCE+Na]+ XIC 735.5687 NL: 4.31E5
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Fragments containing oxFAs

Position-specific fragments
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:5<2OH,O>) 
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Fragments containing oxFAs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<oxo,OOH{12}>) 
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<2OH,O>)
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Fragments containing oxFAs
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Fragments related to water loss Fragments not containing oxFAs
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Fragments containing oxFAs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:3<ep{11-12},OOH{9}>)
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:3<oxo,OOH{12}>)
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CE(20:2<ep,2O>) 
RT 20.7

[oxCE+Na]+ XIC 745.5741 NL: 3.39E4
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CE(20:3<OOH{13},O>) 
RT 21.4
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CE(22:6<2OH>) 
RT 20.7

[oxCE+Na]+ XIC 751.5636 NL: 1.87E5
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CE(22:5<oxo,OH>)
RT 21.5-21.9

[oxCE+Na]+ XIC 751.5636 NL: 7.06E4
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O 4 Na

Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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RT 21.4
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CE(5:0<oxo{5}>)
RT 18.4
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CE(9:0<oxo{9}>)
RT 20.9
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs
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CE(8:0<COOH{8}>) 
RT 22.1
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CE(10:2<oxo{10}>)
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(11:2<oxo{11}>)
RT 20.3

[oxCE+Na]+ XIC  587.4435 NL: 2.90E4
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(12:1<oxo{12}>)
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(12:2<COOH{12}>)
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(12:1<COOH{12}>)
RT 20.3
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:3<OH>) 
RT 23.3

[oxCE+Na]+ XIC 685.5531 NL: 1.51E6
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:2<ep>) 
RT 23.9

[oxCE+Na]+ XIC 685.5531 NL: 8.84E5
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:2<oxo>) 
RT 24.2

[oxCE+Na]+ XIC 685.5531 NL: 5.99E6
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:2<OH>) 
RT 23.5

[oxCE+Na]+ XIC 687.5687 NL: 4.00E6
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:2<OH>) 
RT 23.8

[oxCE+Na]+ XIC 687.5687 NL: 1.62E7
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:3<2OH>)
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:3<OH,O>)
RT 21.3
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:3<OH,O>)
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:3<OH,O{9}>)
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:3<OOH{10}>)
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:2<2OH>)
RT 21.2
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:1<OH,ep>)
RT 21.7
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:2<OOH{9}>)
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RT 23.6

[oxCE+Na]+ XIC 703.5636 NL: 1.36E7

0

10

20

30

40

50

60

70

80

90

100

R
e

la
tiv

e
A

b
un

da
n

ce

23.6

23.5
Time (min)

[oxCE+Na]+

[oxCE+NH4]+

[oxCE+H]+

50 100 150 200 250 300 350 400 450 500 550 600 650 700
m/z

0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
A

bu
nd

a
nc

e

247.1303
C 13 H 20 O 3 Na

335.2190
C 18 H 32 O 4 Na

615.4744
C 40 H 64 O 3 Na

195.0993
C 9 H 16 O 3 Na

703.5647
C 45 H 76 O 4 Na

369.3510
C 27 H 45

317.2089
C 18 H 30 O 3 Na



Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:1<2O>)
RT 23.1
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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RT 23.6
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:3<oxo>)
RT 24.2
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<O>)
RT 25.0

[oxCE+Na]+ XIC 711.5687 NL: 5.25E4

0

10

20

30

40

50

60

70

80

90

100

R
e

la
tiv

e
A

bu
n

d
an

ce

25.0
25.0

25.0
Time (min)

[oxCE+Na]+

[oxCE+NH4]+

[oxCE+H]+

50 100 150 200 250 300 350 400 450 500 550 600 650 700
m/z

0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
A

bu
n

da
nc

e

343.2240
C 20 H 32 O 3 Na

711.3751

C 47 H 76 O 3 Na



Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:3<OH>) 
RT 24.2
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:2<OH>)
RT 24.4
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:1<ep>)
RT 24.8

[oxCE+Na]+ XIC 715.6005 NL: 4.37E4
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:3<OH,OOH{13}>) 
RT 20.3
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:2<3O>) 
RT 20.8
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:2<O,OOH{13}>) 
RT 22.0
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(18:2<O{11},OOH{13}>) 
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RT 22.2
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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RT 22.5
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<OH,ep>) 
RT 19.9
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<O,oxo>) 
RT 20.6
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:3<2oxo>) 
RT 22.0

[oxCE+Na]+ XIC 723.5323 NL: 1.07E5
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:5<2OH>)
RT 20.4

[oxCE+Na]+ XIC 725.5479 NL: 7.31E5
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:5<OH{9},OH>)
RT 20.6

[oxCE+Na]+ XIC 725.5479 NL: 7.57E5
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:5<OOH{9}>) 
CE(20:5<OOH{12}>)
RT 22.9

[oxCE+Na]+ XIC 725.5479 NL: 5.07E5
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<2OH>)
RT 20.4

[oxCE+Na]+ XIC 727.5636 NL: 2.84E5
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<OH{9},OH>)
RT 21.1

[oxCE+Na]+ XIC 727.5636 NL: 3.36E6
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<OH{9},OH>)
RT 21.4

[oxCE+Na]+ XIC 727.5636 NL: 1.07E6
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<OH{9},OH>)
RT 21.9

[oxCE+Na]+ XIC 727.5636 NL: 1.16E6
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<OH,O{10}>)
RT 22.3

[oxCE+Na]+ XIC 727.5636 NL: 1.03E6
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:3<OH,O{9}>)
RT 22.4

[oxCE+Na]+ XIC 727.5636 NL: 1.03E6
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<OOH{15}>)
CE(20:4<OOH{13}>) 
RT 23.2

[oxCE+Na]+ XIC 727.5636 NL: 3.78E5
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<OOH{15}>)
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CE(20:4<OOH{9}>)
RT 23.4

[oxCE+Na]+ XIC 727.5636 NL: 6.07E6
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:3<OH,O{9}>) 
RT 21.6
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:3<2OH>) 
RT 21.6
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:3<OH,O{9}>) 
RT 21.9
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:2<OH,ep>) 
RT 22.7

[oxCE+Na]+ XIC 729.5792 NL: 8.00E4
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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357.2035
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<2OH,O>) 
RT 21.1
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<2OH,O>) 
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:4<OH,2O>) 
RT 22.1
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(20:3<OH,ep,O>) 
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(22:6<2OH>)
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(22:4<OH,ep>)
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(22:6<2OH,O>)
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381.2032
C 22 H30 O 4 Na

Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(22:6<OH,2O>)
RT 19.4

[oxCE+Na]+ XIC 767.5585 NL: 4.73E4
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Fragments containing oxFAs

Position-specific fragments

Fragments related to water loss Fragments not containing oxFAs

Fragments related to other oxLPPs

CE(22:5<3O>)
RT 21.8

[oxCE+Na]+ XIC 769.5741 NL: 7.38E3
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