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Oxidation of sterols with cholesterol oxidase and derivatisation with the Girard P reagent. 
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MSn Spectra of Oxysterols
from Foetal Mouse Brain



S4afS4ae6β-hydroxycholest-4-en-3-
one/cholestane-3β,5α,6β-
triol/5,6-epoxycholesteroli

C-4-ene-6β-ol-3-
one/C-3β,5α,6β-
triol/C-3β-ol-5,6-
epoxidei

9.890.1099.890.568534.4054C-4-ene-6β-ol-3-one

S4adS4acHydroxylathosterolC-7-ene-3β,x-diol9.26/9.760.1039.27/9.780.152534.4054C-7-ene-x-ol-3-one

S4abS4aa7α-HydroxycholesterolhC-5-ene-3β,7α-diol9.590.0679.610.055534.4054C-4-ene-7α-ol-3-one

S4zS4y7β-HydroxycholesterolC-5-ene-3β,7β-diol9.11/9.50.0539.08/9.480.052534.4054C-4-ene-7β-ol-3-one

S4xS4w27-HydroxycholesterolC-5-ene-3β,27-diol8.45/8.850.0068.45/8.830.011534.4054C-4-ene-27-ol-3-one

S4vS4u25-HydroxycholesterolC-5-ene-3β,25-diol7.390.0127.390.016534.4054C-4-ene-25-ol-3-one

S4tS4s24S-HydroxycholesterolC-5-ene-3β,24S-diol7.16/7.560.0137.17/7.550.026534.4054C-4-ene-24S-ol-3-one

S4rS4q22R-HydroxycholesterolC-5-ene-3β,22R-diol6.170.0026.140.004534.4054C-4-ene-22R-ol-3-one

S4pS4o6-OxocholestenonegC-4-ene-3,6-dioneg9.940.0199.760.185532.3898C-4-ene-3,6-dione

S4nS4m24-OxocholesterolC-5-ene-3β-ol-24-
one

7.380.0137.350.093532.3898C-4-ene-3,24-dione

24S,25-EpoxycholesterolC-5-ene-3ββββ-ol-
24S,25-epoxide

0.0910.165

S4LS4k24S,25-EpoxycholesterolC-5-ene-3β-ol-
24S,25-epoxide

6.06/6.430.0696.05/6.420.122564.416C-4-ene-24-ol,25-OMe-3-onef

S4jS4i24S,25-EpoxycholesterolC-5-ene-3β-ol-
24S,25-epoxide

6.66/6.850.0226.63/6.860.043532.3898C-4-ene-24S,25-epoxide-3-
one

----UnknowneC-X,Y,Z-triene-3β,x-
diole

ND9.10.008530.3741C-X,Y,Z-triene-x-ol-y-one

----Sitosterolc,d24-Et-C-5-ene-3β-ol12.76NM12.84NM546.441824-Et-C-4-ene-3-one

S4hS4gCampesterolc24-Me-C-5-ene-3β-
ol

12.09NM12.13NM532.426124-Me-C-4-ene-3-one

S4fS4eCholesterolC-5-ene-3β-ol11.43NM11.43NM518.4105C-4-ene-3-one

S4dS4c7(or 8)-DehydrocholesterolbC-5,7(or 8)-diene-
3β-ol

ND11.00NM516.3948C-4,7(or8)-diene-3-one

S4bS4aDesmosterolC-5,24-diene-3β-ol10.52NM10.53NM516.3948C-4,24-diene-3-one

MS3MS2Inferred Compound 
Trivial Name

Inferred Structure 
prior to   
Treatment with 
Cholesterol 
Oxidase

Rt/minµµµµg/gRt/minµµµµg/g[M]+ of 
GPa

m/z

Identified Structure after
Treatment with Cholesterol 
Oxidase

FigureScaCtxa



S4asaldolmaldolm9.590.0759.590.066552.4160aldol

S4arS4aqUnknownC-3β,x,y-triol9.470.0029.44/9.890.018552.4160C-x,y-diol-z-one

UnknownC-3β,x,y-triol5.680.0015.670.002552.4160C-x,y-diol-z-one

S4apS4aoUnknownLC-3β,x-diol-y-oneL9.110.0419.080.017550.4003C-x-ol-y,z-dione

S4anS4am24,27-DihydroxycholesterolC-5-ene-3β,24,27-
triol

4.850.0064.830.007550.4003C-4-ene-24,27-diol-3-one

S4aLS4ak24,25-DihydroxycholesterolC-5-ene-3β,24,25-
triol

4.42/4.980.0384.42/4.950.070550.4003C-4-ene-24,25-diol-3-one

S4ajS4aiUnknownkC-X,Y-diene-3β,x,y-
triolk

10.070.00210.050.009548.3847C-X,Y-diene-x,y-diol-z-one

S4ahS4agUnknownkC-X,Y-diene-3β,x,y-
triolk

9.760.0079.780.028548.3847C-X,Y-diene-x,y-diol-z-one

UnknownkC-X,Y-diene-3β,x,y-
triolk

7.310.001ND548.3847C-X,Y-diene-x,y-diol-z-one

UnknownkC-X,Y-diene-3β,x,y-
triolk

ND5.450.004548.3847C-X,Y-diene-x,y-diol-z-one

UnknownjC-X,Y,Z-triene-
3β,x,y-triolj

ND9.290.026546.369C-X,Y,Z-triene-x,y-diol-z-one

UnknownjC-X,Y,Z-triene-
3b,x,y-triolj

8.710.0028.70.009546.369C-X,Y,Z-triene-x,y-diol-z-one

UnknownjC-X,Y,Z-triene-
3β,x,y-triolj

ND8.340.009546.369C-X,Y,Z-triene-x,y-diol-z-one



C = cholestane; NM = not measured; Rt = retention time; ND = not detected; No reference = no authentic standard available  
a Data for GP derivatives
b 7- and 8-dehyrocholesterol are not resolved
c Possibly a contaminant
d Identification based on exact mass and isotopic pattern only
e Alternatively C-X,Y-dien-3β-ol-x-one
f Alternatively C-4-ene-25-ol,24-OMe-3-one, methanolysis product of C-4-ene-24S,25-epoxide-3-one
g C-4-ene-3,6-dione reacts with GP reagent without oxidation by cholesterol oxidase
h Formed enzymatically by CYP7A1 and/or by autoxidation
i C-4-ene-6β-ol-3-one can be formed from C-3β,5α,6β-triol and C-3β-ol-5,6-epoxides during the cholesterol oxidase/GP 
derivatisation reaction
j Alternatively C-X,Y-diene-3β,x-diol-y-one
k Alternatively C-X-ene-3β,x-diol-y-one
L Alternatively C-X-ene-3β,x,y-triol
m 3β,5β-dihydroxy-B-norcholestane-6β-carboxyaldehyde (aldol) reacts with GP reagent without oxidation by cholesterol oxidase



MS2 and MS3 Spectra of Oxysterols

• Upper panels display spectra of 
oxidised/derivatised oxysterols isolated 
from foetal mouse brain cortex

• Lower panels display spectra of authentic 
standards 



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1310 RT: 10.57 AV: 1 NL: 3.04E5
F: ITMS + c ESI d Full ms2 516.40@cid35.00 [130.00-530.00]

140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520

m/z

0

10

20

30

40

50

60

70

80

90

100

R
e

la
tiv

e
 A

b
u

n
d

a
n

ce

437.4

409.4

438.4410.5378.6 394.4163.1 353.4238.4 470.2285.5258.7151.2 327.6229.3173.3 196.3 303.2215.2 494.0 506.4

2 #1287 RT: 10.76 AV: 1 NL: 3.95E5
F: ITMS + c ESI d Full ms2 516.40@cid35.00 [130.00-530.00]
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Fig. S4a C4,24-3-one 3-GP

MS2: 516�

MS2: 516�
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MS2 and MS3 spectra of sterols isolated from foetal mouse brain. Shown in the upper panels are spectra of sterols derived from the cortex and in the lower panels spectra of authentic standards. All spectra were recorded on the LIT detector of the LTQ-Orbitrap.



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1311 RT: 10.57 AV: 1 NL: 1.75E4
F: ITMS + c ESI d Full ms3 516.40@cid35.00 437.39@cid35.00 [110.00-450.00]
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F: ITMS + c ESI d Full ms3 516.40@cid35.00 437.34@cid35.00 [110.00-450.00]
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Fig. S4b C4,24-3-one 3-GP

MS3: 516�437�

MS3: 516�437�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1375 RT: 11.03 AV: 1 NL: 4.33E3
F: ITMS + c ESI d Full ms2 516.40@cid35.00 [130.00-1045.00]
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3 #1346 RT: 11.23 AV: 1 NL: 1.32E5
F: ITMS + c ESI d Full ms2 516.40@cid35.00 [130.00-530.00]
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Fig. S4c C4,7or8-3-one 3-GP

MS2: 516�

MS2: 516�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1376 RT: 11.04 AV: 1 NL: 2.66E2
F: ITMS + c ESI d Full ms3 516.40@cid35.00 437.40@cid35.00 [110.00-885.00]
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3 #1347 RT: 11.23 AV: 1 NL: 9.79E3
F: ITMS + c ESI d Full ms3 516.40@cid35.00 437.33@cid35.00 [110.00-450.00]
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Fig. S4d C4,7or8-3-one 3-GP

MS3: 516�437�

MS3: 516�437�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1433 RT: 11.44 AV: 1 NL: 2.93E6
F: ITMS + c ESI d Full ms2 518.41@cid35.00 [130.00-530.00]
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1 #1401 RT: 11.65 AV: 1 NL: 1.08E6
F: ITMS + c ESI d Full ms2 518.41@cid35.00 [130.00-530.00]
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Fig. S4e C4-3-one 3-GP

MS2: 518�

MS2: 518�
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CTX_UFR2_FR1_2 #1434 RT: 11.44 AV: 1 NL: 2.42E5
F: ITMS + c ESI d Full ms3 518.41@cid35.00 439.40@cid35.00 [110.00-450.00]
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F: ITMS + c ESI d Full ms3 518.41@cid35.00 439.34@cid35.00 [110.00-450.00]
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Fig. S4f C4-3-one 3-GP
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CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1525 RT: 12.15 AV: 1 NL: 2.97E4
F: ITMS + c ESI d Full ms2 532.39@cid35.00 [135.00-545.00]
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Fig. S4g 24-Me-C4-3-one 3-GP

MS2: 532�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1526 RT: 12.16 AV: 1 NL: 2.30E3
F: ITMS + c ESI d Full ms3 532.39@cid35.00 453.38@cid35.00 [110.00-465.00]
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Fig. S4h 24-Me-C4-3-one 3-GP

MS3: 532�453�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #808 RT: 6.62 AV: 1 NL: 1.90E4
F: ITMS + c ESI d Full ms2 532.39@cid35.00 [135.00-545.00]
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sample_39 #717 RT: 7.08 AV: 1 NL: 4.62E3
F: ITMS + c ESI d Full ms2 532.39@cid30.00 [135.00-545.00]
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Fig. S4i C4-24S,25-epoxide-3-one 3-GP

MS2: 532�

MS2: 532�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #809 RT: 6.62 AV: 1 NL: 2.24E3
F: ITMS + c ESI d Full ms3 532.39@cid35.00 453.38@cid35.00 [110.00-465.00]

120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460

m/z

0

10

20

30

40

50

60

70

80

90

100

R
e

la
tiv

e
 A

b
u

n
d

a
n

ce

435.5

425.4
163.2

151.3 325.3 407.4367.4353.4
392.5

339.4 379.4177.3 297.3283.4135.3 203.3 311.4 363.5231.3 253.3197.3 213.3 268.3 393.4 410.6128.1 436.4

sample_39 #718 RT: 7.09 AV: 1 NL: 3.31E2
F: ITMS + c ESI d Full ms3 532.39@cid30.00 453.46@cid35.00 [110.00-465.00]
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Fig. S4j C4-24S,25-epoxide-3-one 3-GP

MS3: 532�453�

MS3: 532�453�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #740 RT: 6.07 AV: 1 NL: 3.39E4
F: ITMS + c ESI d Full ms2 564.38@cid35.00 [145.00-575.00]
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sample_39 #646 RT: 6.43 AV: 1 NL: 9.65E4
F: ITMS + c ESI d Full ms2 564.42@cid30.00 [145.00-575.00]
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Fig. S4k C4-24-ol,25-OMe-3-one 3-GP

MS2: 564�

MS2: 564�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #741 RT: 6.08 AV: 1 NL: 1.32E4
F: ITMS + c ESI d Full ms3 564.38@cid35.00 485.41@cid35.00 [120.00-500.00]

120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

m/z

0

10

20

30

40

50

60

70

80

90

100

R
e

la
tiv

e
 A

b
u

n
d

a
n

ce

453.5

425.5
435.5163.2 457.5325.4151.2 410.5 467.5353.5 381.3311.4233.2 392.5173.2 367.3213.3 251.3205.3 337.6297.5285.3142.1 263.4

sample_39 #647 RT: 6.43 AV: 1 NL: 3.71E4
F: ITMS + c ESI d Full ms3 564.42@cid30.00 485.49@cid35.00 [120.00-500.00]
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Fig. S4l C4-24-ol,25-OMe-3-one 3-GP

MS3: 564�485�

MS3: 564�485�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #901 RT: 7.38 AV: 1 NL: 3.53E4
F: ITMS + c ESI d Full ms2 532.39@cid35.00 [135.00-545.00]
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23 #890 RT: 7.51 AV: 1 NL: 6.32E5
F: ITMS + c ESI d Full ms2 532.39@cid35.00 [135.00-545.00]
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Fig. S4m C4-3,24-dione 3-GP

MS2: 532�

MS2: 532�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #902 RT: 7.38 AV: 1 NL: 2.52E3
F: ITMS + c ESI d Full ms3 532.39@cid35.00 453.38@cid35.00 [110.00-465.00]
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23 #891 RT: 7.51 AV: 1 NL: 5.26E4
F: ITMS + c ESI d Full ms3 532.39@cid35.00 453.31@cid35.00 [110.00-465.00]
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Fig. S4n C4-3,24-dione 3-GP

MS3: 532�453�

MS3: 532�453�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1204 RT: 9.79 AV: 1 NL: 6.86E4
F: ITMS + c ESI d Full ms2 532.39@cid35.00 [135.00-545.00]

140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540

m/z

0

10

20

30

40

50

60

70

80

90

100

R
e

la
tiv

e
 A

b
u

n
d

a
n

ce

453.4

425.5

454.4408.4395.5 486.0383.5 452.2319.2 351.2 502.1 513.7179.9 215.4170.3 267.3 341.4249.5241.4200.3 291.4157.3

17 #1134 RT: 9.53 AV: 1 NL: 1.59E5
F: ITMS + c ESI d Full ms2 532.39@cid35.00 [135.00-545.00]
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Fig. S4o C4-3,6-dione 3-GP

MS2: 532�

MS2: 532�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1205 RT: 9.79 AV: 1 NL: 7.82E3
F: ITMS + c ESI d Full ms3 532.39@cid35.00 453.38@cid35.00 [110.00-465.00]
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17 #1135 RT: 9.54 AV: 1 NL: 7.54E4
F: ITMS + c ESI d Full ms3 532.39@cid35.00 453.30@cid35.00 [110.00-465.00]
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Fig. S4p C4-3,6-dione 3-GP

MS3: 532�453�

MS3: 532�453�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #753 RT: 6.17 AV: 1 NL: 2.54E3
F: ITMS + c ESI d Full ms2 534.41@cid35.00 [135.00-1080.00]
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9 #752 RT: 6.24 AV: 1 NL: 5.08E5
F: ITMS + c ESI d Full ms2 534.41@cid35.00 [135.00-545.00]
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Fig. S4q C4-22R-ol-3-one 3-GP

MS2: 534�

MS2: 534�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #754 RT: 6.18 AV: 1 NL: 1.94E2
F: ITMS + c ESI d Full ms3 534.41@cid35.00 455.35@cid35.00 [115.00-925.00]
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9 #753 RT: 6.24 AV: 1 NL: 6.08E4
F: ITMS + c ESI d Full ms3 534.41@cid35.00 455.34@cid35.00 [115.00-470.00]
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Fig. S4r C4-22R-ol-3-one 3-GP

MS3: 534�455�

MS3: 534�455�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #870 RT: 7.12 AV: 1 NL: 6.97E3
F: ITMS + c ESI d Full ms2 534.41@cid35.00 [135.00-545.00]
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11 #860 RT: 7.25 AV: 1 NL: 6.73E5
F: ITMS + c ESI d Full ms2 534.41@cid35.00 [135.00-545.00]
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Fig. S4s C4-24S-ol-3-one 3-GP

MS2: 534�

MS2: 534�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #871 RT: 7.13 AV: 1 NL: 1.21E3
F: ITMS + c ESI d Full ms3 534.41@cid35.00 455.33@cid35.00 [115.00-470.00]
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11 #861 RT: 7.26 AV: 1 NL: 9.18E4
F: ITMS + c ESI d Full ms3 534.41@cid35.00 455.29@cid35.00 [115.00-470.00]
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Fig. S4t C4-24S-ol-3-one 3-GP

MS3: 534�455�

MS3: 534�455�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #906 RT: 7.41 AV: 1 NL: 9.73E3
F: ITMS + c ESI d Full ms2 534.41@cid35.00 [135.00-545.00]
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12 #884 RT: 7.44 AV: 1 NL: 2.07E6
F: ITMS + c ESI d Full ms2 534.41@cid35.00 [135.00-545.00]
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Fig. S4u C4-25-ol-3-one 3-GP

MS2: 534�

MS2: 534�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #907 RT: 7.42 AV: 1 NL: 3.51E3
F: ITMS + c ESI d Full ms3 534.41@cid35.00 455.33@cid35.00 [115.00-470.00]
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12 #885 RT: 7.44 AV: 1 NL: 1.43E6
F: ITMS + c ESI d Full ms3 534.41@cid35.00 455.30@cid35.00 [115.00-470.00]
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Fig. S4v C4-25-ol-3-one 3-GP

MS3: 534�455�

MS3: 534�455�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1028 RT: 8.41 AV: 1 NL: 4.48E3
F: ITMS + c ESI d Full ms2 534.41@cid35.00 [135.00-1080.00]
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sample_14 #828 RT: 8.13 AV: 1 NL: 3.77E5
F: ITMS + c ESI d Full ms2 534.40@cid30.00 [135.00-545.00]
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Fig. S4w C4-27-ol-3-one 3-GP

MS2: 534�

MS2: 534�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1029 RT: 8.42 AV: 1 NL: 2.73E2
F: ITMS + c ESI d Full ms3 534.41@cid35.00 455.35@cid35.00 [115.00-925.00]
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F: ITMS + c ESI d Full ms3 534.40@cid30.00 455.44@cid35.00 [115.00-470.00]
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Fig. S4x C4-27-ol-3-one 3-GP

MS3: 534�455�

MS3: 534�455�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1109 RT: 9.07 AV: 1 NL: 4.23E4
F: ITMS + c ESI d Full ms2 534.41@cid35.00 [135.00-545.00]
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5 #1100 RT: 9.25 AV: 1 NL: 1.34E5
F: ITMS + c ESI d Full ms2 534.41@cid35.00 [135.00-545.00]
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Fig. S4y C4-7β-ol-3-one 3-GP

MS2: 534�

MS2: 534�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1110 RT: 9.08 AV: 1 NL: 4.69E3
F: ITMS + c ESI d Full ms3 534.41@cid35.00 455.33@cid35.00 [115.00-470.00]
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5 #1101 RT: 9.25 AV: 1 NL: 1.31E4
F: ITMS + c ESI d Full ms3 534.41@cid35.00 455.34@cid35.00 [115.00-470.00]
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Fig. S4z C4-7β-ol-3-one 3-GP

MS3: 534�455�

MS3: 534�455�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1178 RT: 9.60 AV: 1 NL: 7.25E4
F: ITMS + c ESI d Full ms2 534.41@cid35.00 [135.00-545.00]
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sample_20 #1015 RT: 10.06 AV: 1 NL: 2.85E5
F: ITMS + c ESI d Full ms2 534.41@cid30.00 [135.00-545.00]
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Fig. S4aa C4-7α-ol-3-one 3-GP

MS2: 534�

MS2: 534�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1179 RT: 9.60 AV: 1 NL: 9.59E3
F: ITMS + c ESI d Full ms3 534.41@cid35.00 455.33@cid35.00 [115.00-470.00]
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sample_20 #1016 RT: 10.06 AV: 1 NL: 4.06E4
F: ITMS + c ESI d Full ms3 534.41@cid30.00 455.29@cid35.00 [115.00-470.00]
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Fig. S4ab C4-7α-ol-3-one 3-GP

MS3: 534�455�

MS3: 534�455�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1198 RT: 9.75 AV: 1 NL: 4.31E4
F: ITMS + c ESI d Full ms2 534.41@cid35.00 [135.00-545.00]
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C7-x-ol-3-one 3-GP



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1199 RT: 9.75 AV: 1 NL: 1.41E4
F: ITMS + c ESI d Full ms3 534.41@cid35.00 455.33@cid35.00 [115.00-470.00]
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Fig. S4ad C7-x-ol-3-one 3-GP
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CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1218 RT: 9.89 AV: 1 NL: 4.41E5
F: ITMS + c ESI d Full ms2 534.41@cid35.00 [135.00-545.00]
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4 #1196 RT: 9.91 AV: 1 NL: 3.31E6
F: ITMS + c ESI d Full ms2 534.41@cid35.00 [135.00-545.00]
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Fig. S4ae C4-6β-ol-3-one 3-GP

MS2: 534�

MS2: 534�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1219 RT: 9.89 AV: 1 NL: 3.74E4
F: ITMS + c ESI d Full ms3 534.41@cid35.00 455.33@cid35.00 [115.00-470.00]
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4 #1197 RT: 9.91 AV: 1 NL: 2.49E5
F: ITMS + c ESI d Full ms3 534.41@cid35.00 455.32@cid35.00 [115.00-470.00]
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Fig. S4af C4-6β-ol-3-one 3-GP

MS3: 534�455�

MS3: 534�455�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1201 RT: 9.76 AV: 1 NL: 1.80E3
F: ITMS + c ESI d Full ms2 548.38@cid35.00 [140.00-560.00]
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Fig. S4ag CX,Y-x,y-diol-z-one z-GP

MS2: 548�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1202 RT: 9.77 AV: 1 NL: 2.59E2
F: ITMS + c ESI d Full ms3 548.38@cid35.00 469.37@cid35.00 [115.00-480.00]
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CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1242 RT: 10.06 AV: 1 NL: 5.20E2
F: ITMS + c ESI d Full ms2 548.38@cid35.00 [140.00-1110.00]
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CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1243 RT: 10.07 AV: 1 NL: 5.82E1
F: ITMS + c ESI d Full ms3 548.38@cid35.00 469.37@cid35.00 [115.00-950.00]
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Fig. S4aj CX,Y-x,y-diol-z-one z-GP
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CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #540 RT: 4.43 AV: 1 NL: 2.50E4
F: ITMS + c ESI d Full ms2 550.40@cid35.00 [140.00-565.00]
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sample_39 #467 RT: 4.72 AV: 1 NL: 8.53E4
F: ITMS + c ESI d Full ms2 550.40@cid30.00 [140.00-565.00]
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Fig. S4ak C4-24,25-diol-3-one 3-GP

MS2: 550�

MS2: 550�



CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #541 RT: 4.44 AV: 1 NL: 4.76E3
F: ITMS + c ESI d Full ms3 550.40@cid35.00 471.39@cid35.00 [115.00-485.00]
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sample_39 #468 RT: 4.72 AV: 1 NL: 1.88E4
F: ITMS + c ESI d Full ms3 550.40@cid30.00 471.47@cid35.00 [115.00-485.00]
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Fig. S4al C4-24,25-diol-3-one 3-GP

MS3: 550�471�
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CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #589 RT: 4.84 AV: 1 NL: 1.08E4
F: ITMS + c ESI d Full ms2 550.40@cid35.00 [140.00-565.00]
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Fig. S4am C4-24,27-diol-3-one 3-GP
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CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #590 RT: 4.84 AV: 1 NL: 1.03E3
F: ITMS + c ESI d Full ms3 550.40@cid35.00 471.39@cid35.00 [115.00-485.00]
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CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1112 RT: 9.09 AV: 1 NL: 2.98E3
F: ITMS + c ESI d Full ms2 550.40@cid35.00 [140.00-565.00]
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Fig. S4ao C-x-ol-y,z-dione y-GP / CX-x,y-diol-z-one z-GP
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CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1113 RT: 9.10 AV: 1 NL: 1.33E2
F: ITMS + c ESI d Full ms3 550.40@cid35.00 471.39@cid35.00 [115.00-485.00]
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CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1161 RT: 9.47 AV: 1 NL: 3.58E3
F: ITMS + c ESI d Full ms2 552.41@cid35.00 [140.00-565.00]
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Fig. S4aq C-x,y-diol-z-one z-GP
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CTX_UFR2_FR1_2 30/06/2006 18:49:40

CTX_UFR2_FR1_2 #1162 RT: 9.48 AV: 1 NL: 5.63E2
F: ITMS + c ESI d Full ms3 552.41@cid35.00 473.44@cid35.00 [120.00-485.00]
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CTX_UFR2_FR1_2 #1181 RT: 9.62 AV: 1 NL: 5.46E3
F: ITMS + c ESI d Full ms2 552.41@cid35.00 [140.00-565.00]
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Fig. S5

LC separation of oxysterols
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Schematic representation of the LC-MSn method.




 

Supplementary Table S1. Unesterified Oxysterol Content of Foetal CNS Regions Cortex (Ctx) and Spinal Cord (Sc) as Determined by LC-MSn using the LCQ 

Ion-trap 

   Ctx Sc    
Identified Structure after 
Treatment with 
Cholesterol Oxidase 
 
 

[M]+ of 
GPa 

m/z 
 
 

Rt/minb 

 
 
 
 

μg/g 
 
 
 
 

μg/g 
 
 
 
 

Inferred Structure 
prior to    
Treatment with 
Cholesterol 
Oxidase 

Inferred Compound 
Trivial Name 

Comment/ 
Parameters for  
Identification 
 
 

C-4,24-diene-3-one 516.4 23.95 NM NM C-5,24-diene-3β-ol Desmosterol Rt, MSn 
C-4-ene-3-one 518.4 25.59 NM NM C-5-ene-3β-ol Cholesterol Rt, MSn 
24-Me-C-4-ene-3-one 
 

532.4 
 

26.74 
 

NM 
 

NM 
 

24-Me-C-5-ene-3β-
ol 

Campesterol 
 

Contaminantc, MSn 

 
24-Et-C-4-ene-3-one 
 

546.4 
 

28.15 
 

NM 
 

NM 
 

24-Et-C-5-ene-3β-
ol 

Sitosterol 
 

Contaminantc, MSn 

 

C-4-ene-24S,25-epoxide-3-
one 

532.4 
 

17.80 
 

0.010 
 

0.005
 

C-5-ene-3β-ol-
24S,25-epoxide 

24S,25-Epoxycholesterol 
 

Rt, MSn 

 
C-4-ene-24-ol,25-OMe-3-
oned,e 

564.4 
 

16.73 
 

0.165 
 

0.90 
 

C-5-ene-3β-ol-
24S,25-epoxide 

24S,25-Epoxycholesterol 
 

Rt, MSn 
 

   
0.175
 

0.095
 

C-5-ene-3β-ol-
24S,25-epoxide 

24S,25-
Epoxycholesterol 

Total  24S,25-
Epoxycholesterolf 

C-4-ene-3,24-dione 
 

532.4 
 

19.10 
 

0.035 
 

0.015
 

C-5-ene-3β-ol-24-
one 

24-Oxocholesterol 
 

Rt, MSn 

 
C-4-ene-3,6-dione 532.4 21.89 0.185 0.020 C-4-ene-3,6-dioneg 6-Oxocholestenoneg Autoxidation, Rt, MSn 
C-4-ene-24S-ol-3-one 
 

534.4 
 

18.68 
 

0.025 
 

0.015
 

C-5-ene-3β,24S-
diol 

24S-Hydroxycholesterol 
 

Rt, MSn 
 

C-4-ene-7β-ol-3-one 534.4 21.08 0.025 0.030 C-5-ene-3β,7β-diol 7β-Hydroxycholesterol Autoxidation, Rt, MSn 

C-4-ene-7α-ol-3-one 534.4 21.75 0.025 0.025 C-5-ene-3β,7α-diol 7α-Hydroxycholesterolh Rt, MSn 
C-4-ene-6β-ol-3-one 
 
 
 

534.4 
 
 
 

22.60 
 
 
 

0.570 
 
 
 

0.110
 
 
 

C-4-ene-6β-ol-3-
one/C-3β,5α,6β-
triol/C-3β-ol-5,6-
epoxidei 

6β-hydroxycholest-4-en-
3-one/cholestane-
3β,5α,6β-triol/5,6-
epoxycholesteroli 

Autoxidation, Rt, MSn 

 
 
 



C-4-ene-24,25-diol-3-one 
 

550.4 
 

12.02 
 

0.070 
 

0.040
 

C-5-ene-3β,24,25-
triol 

24,25-
Dihydroxycholesterol 

Rt, MSn 

 

C-4-ene-24,27-diol-3-one 
 

550.4 
 

11.91 
 

0.005 
 

0.005
 

C-5-ene-3β,24,27-
triol 

24,27-
Dihydroxycholesterol 

No reference, MSn 

 
Aldol 552.4 22.53 0.030 0.020 Aldolj Aldolj MSn 

 

C = cholestane; NM = not measured; Rt = retention time; ND = not detected; No reference = no authentic standard available   
a Data for GP derivatives from replicate analysis 
b LC-MSn performed using capillary column-LC interfaced to an LCQ ion-trap mass spectrometer 
c Possibly a contaminant 
d Alternatively C-4-ene-25-ol,24-OMe-3-one 
e Methanolysis product of C-4-ene-24S,25-epoxide-3-one 
f Sum of values for C-4-ene-24S,25-epoxide-3-one and C-4-ene-24-ol,25-OMe-3-one (or C-4-ene-25-ol,24-OMe-3-one)  
g C-4-ene-3,6-dione reacts with GP reagent without oxidation by cholesterol oxidase 
h Formed enzymatically by CYP7A1 and/or by autoxidation 
i C-4-ene-6β-ol-3-one can be formed from C-3β,5α,6β-triol and C-3β-ol-5,6-epoxides during the cholesterol oxidase/GP derivatisation reaction 
j 3β,5β-dihydroxy-B-norcholestane-6β-carboxyaldehyde (aldol) reacts with GP reagent without oxidation by cholesterol oxidase 
n MS/MS or MS/MS/MS  
 



 

Supplementary Table S2. Data dependent settings for analysis on the LTQ-Orbitrap 

 

Parent–ion 

mass 

Neutral 

loss 

Parent-ion structure Parent molecule before 

oxidation/derivatisation 

516.3948 79.04 C4,x-3-one 3-GP Desmosterol/7-Dehydrocholesterol 

518.4105 79.04 C4-3-one 3-GP Cholesterol 

520.4261 79.04 C-3-one 3-GP 3β-Hydroxycholestane 

532.3898 79.04 C4-3,x-dione 3-GP/ 

C4-3-one-x,y-epoxide 3-GP 

Oxocholesterol/ 

Epoxycholesterol 

534.4054 79.04 C4-x-ol-3-one 3-GP Hydroxycholesterol 

536.4211 79.04 C-x-ol-3-one 3-GP/ 

C-3-one-5,6-epoxide 3-GP 

Cholestanediol/ 

5,6-Epoxycholesterol 

546.3690 79.04 CA4,x-3-one 3-GP 3β-Hydroxycholestadienoic acid 

548.3847 79.04 CA4-3-one 3-GP 3β-Hydroxycholestenoic acid 

550.4003 79.04 C4-x,y-diol-3-one 3-GP Dihydroxycholesterol 

552.4160 79.04 C-x,y-diol-3-one 3-GP 

5,6-seco-sterol/aldol 3-GP 

Cholestanetriol 

3β-hydroxy-5-oxo-5,6-secocholestan-

6-al 

560.3483 79.04 CA4,x,y-x-ol-3-one 3-GP  Dihydroxycholestatrienoic acid 

562.3639 79.04 CA4,x-x-ol-3-one 3-GP Dihydroxycholestadienoic acid 

564.3796 79.04 CA4-x-ol-3-one 3-GP Dihydroxycholestenoic acid 

566.3592 79.04 C4-x,y,z-triol-3-one 3-GP Trihydroxycholesterol 

568.4109 79.04 C-x,y,z-triol-3-one 3-GP Cholestanetetraol 

  

 




