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Figure S1. Dependence of fragmentation efficiency on used collision energy of selected
sulfoglycosphingolipids. (a) SulfoHex,Cer 42:2 a m/z 1050, (b) SulfoHex.Cer 43:1
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Figure S6. Comparison of EICs of selected lipids or their ratios in separated surgically removed tumor
and adjacent normal tissue parts of selected RCC patient. Blue to red style color vizualization was

used and intensity values at minimum and maximum are written above particular images
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Figure S9. Box plots of selected most important downregulated sulfoglycosphingolipids in normal
and tumor tissues of RCC patients
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Figure S10. Box plots of selected most important upregulated sulfoglycosphingolipids in normal and
tumor tissues of RCC patients
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tissues of RCC patients



Table S1. List of used internal standards, their elemendatmosition, molecular weights, concentration oftipatar stock solution, and ratio of volumes used
for the preparation of IS mixture 2

Concentration
Elemental Added volume
Lipid o MW of stock solution
composition (]
[mg/ml]
PA 14:0/14:0 (sodium salt) sHs00sPNa 614.3924 2 1
PC 14:0/14:0 esH7-NOgP 677.4996 2 21
PE 14:0/14:0 &HssNOsP 635.4526 2 2.5
PG 14:0/14:0 (sodium salt) 38B156010PNa 688.4291 2 1.6
P1 8:0/8:0 (ammonium salt) KH5oNO15P 603.3020 2.5 40
PS 14:0/14:0 (sodium salt) 3£ElssNO1oNPNa 701.4244 2 3.6
SM 14:0/14:0 GsH71N>OgP 646.5050 2 17
Sulfatide 18:1/12:0 (ammonium salt)] 36872N0::S 740.4857 1 7
Chloroform/2-propanol (1:4, viv) 211.5
Total volume of IS mixture 2 305.2




Table S2. List of final concentrations of internal stand&ulfoHexCer d18:1/12:0 in particular calibrationutimn

Pooled extract

Final dilution after

Final concentration of

Dilution | !SMXtUrel |y ivedin CHCly- 2-PrOH, 1:1, viv) | CHOH addition of matrix | SulfoHexCer d18:1/12:0

[WL] L] (L] (1:1, viv) [pmol/mi]
Bx 4 5 11 10x 8441
12.5x 1.6 5 13.4 25x 3376
25x 8 of 10x diluted 5 7 50x 1688
50x 4 of 10x diluted 5 11 100x 844
100x 2 of 10x diluted 5 13 200x 422
250x | 8 of 100x diluted 5 7 500x 169
500x | 4 of 100x diluted 5 11 1000x 84
1000x | 2 of 100x diluted 5 13 2000x 42
2500x | 8 of 1000x diluted 5 7 5000x 17
5000x | 4 of 1000x diluted 5 11 10000x 8.4

12500x | 1.6 of 1000x diluted 5 13.4 25000x 3.4
25000x | 8 of 10000x diluted 5 7 50000x 1.7

50000x | 4 of 10000x diluted 5 11 100000x 0.84

*IS mixture 1 was prepared by the mixing ofiBof each IS (1:1, v/v)




Table S3. Selected theoretical lipid overlaps in the fubhisegative-ion mass spectra

Difference in number of
carbon atoms (CH,) and

Selectes lipid overlaps of [M-H] ions Selected theoretical example Am/z Possible distinquishing Impact on MALDI-Orbitrap-MS
double bonds (DB) of
present fatty acids
PEand M+1isotope of PA m/z 712.5287 = [PE 0-35:3 - H] and m/2 712.5368 = M+1 of [PA 0-38:3 - H] PE=PA- 3*CH, 0.0081 [R>88,000; MS/MS (combination of fatty acids) no impact, resolved
m/z 688.4923 = [PE 32:1- H] and m/z 688.5004 = M+1 of [PA 35:1- H]’
PA and M+1 isotope of PE m/z 715.5283 = [PA 37:1- H] and m/z 715.5113 = M+1 of [PE 34:2- H]’ PA =PE + 3*CH, -DB 0.017 |R>42,000; MS/MS (combination of fatty acids) no impact, resolved
. . ; double peak (peak widening), manual control
PSand M+1isotope of Pl m/z 858.5220 = M+1 of [P136:4- H] and m/z 858.5291 =[PS 42:8 - H] PS =PI + 6*CH, + 4*DB 0.0071 |R>120,000; MS/MS (PS - NL of 87, PI - NL of 162+FA) e
Pland M+1 isotope of PS m/z 807.5011 = M+1 of [P538:6- H] and m/z 807.5029 = [PI 32:1 -H] Pl = PS - 6¥CH, - 5*DB 0.0018 |R>448,000; MS/MS (PS - NL of 87, PI - NL of 162+FA)
m/z 821.5549 = [Pl 0-34:1- H] and m/z 821.5532 = M+1 of [PS 0-40:6- H]'
PG and M+1isotope of PE (O) m/z 773.5320 = M+1 of [PE 0-40:8 - H]" and m/z 773.5338 = [PG 36:2-H] PG =PE (O) - 4*CH, -6*DB | 0.0018 |R>448,000; MS/MS (combination of fatty acids)
. . . PE (0) =PG+4*CH, + o . double peak (peak widening), manual control
PE(O) and M+1isotope of PG m/z 774.5443 = [PE 0-40:7 - H] and m/z 774.5372 = M+1 of [PG 36:2- H] DB 0.0071 [R>120,000; MS/MS (combination of fatty acids) i
PG (0) and Mi1 isotope of SulfoHexCer and £ sulf ) PG (O) =SulfoHexCer + 0.0055 R>140,000; MS/MS (PG - combination of fatty acids, productions |double peak (peak widening), manual control
P m/z 779.5232 = [PG 0-38:6- H] and m/z 779.5177 = M+1 of [SulfoHexCer 34:1- H] 4%CH, +5*DB . m/297 and 241) —
M1 isotope of SulfoHexCer (OH) and PG 77,5964 = [PG 44:6.- HI"and 77,5309 = M+1 of [SulfoHexCer 40:2 (OH) - HT PG = SulfoHexCer (OH) + 0.0055 R>140,000; MS/MS (PG - combination of fatty acids, S- product ~ |double peak (peak widening), manual control
P m/z 877. =l 6- HJ"and m/z 877. =M+1 of [SulfoHexCer 40:2 (OH) - H] 4*CH, + 4*DB i ions m/z 97 and 241) required
PS(0O) and SulfoHexCer and m/z 792.5185 = [PS 0-38:6 - H] and m/z 792.4937 = [SulfoHexCer 34:2 (OH) - H] and m/z 0.0116 R>68,000; MS/MS (PS - NL of 87, SulfoHexCer - m/z 97 and 241); no impact, resolved
SulfoHexCer(OH) 792.5301 = [SulfoHexCer 35:1- H]’ : R>21,000 (for resolution of individual sulfatides) =
R R PS =SulfoHexCer +2*CH, )
PSand SulfoHexCer m/z 834.5291 = [PS 40:6 - H] and m/z 834.5771 = [SulfoHexCer 38:1 - H] DB 0.048 |R>17,000; MS/MS (PS - NL of 87, SulfoHexCer - m/z 97 and 241)  |no impact, resolved
+
. R B PS = SulfoHexCer + 2*CH, )
PSand M+2 isotope of SulfoHexCer m/z 834.5291 = [PS 40:6 -H] and m/z 834.5652 = [SulfoHexCer 38:2- H] 4°DB 0.0361 [R>23,000; MS/MS (PS - NLof 87, S - PQD 97 and CID 241) no impact, resolved
+
Pland M+1isotope of SulfoHexCer m/z 833.5186 =[Pl 34:2 - H]" and m/z 833.5647 = M+1 of [SulfoHexCer 38:2 - H] Pl =SulfoHexCer - 4*CH, | 0.0461 |R>18,000; MS/MS (S - PQD 97 and CID 241, PI - NL of 162+FA)
B B PS = SulfoHexCer (OH)+ )
SulfoHexCer (OH) and PS m/z 850.572 = [SulfoHexCer 38:1 (OH)] and m/z 850.5604 = [PS 41:5 - H] 3*CH, + 4*DB 0.0116 [R>73,000 no impact, resolved
2
DG and PA m/z 687.4970 =[DG 42:10 - H] and m/z 687.4994 = [PA 35:1- H] DG = PA + 7*CH, + 9*DB 0.0024 [DG do not provide signal in negative-ion mode no impact
SulfoHexCer and M+2 isotope of previous . . .
SulfoHexCer m/z 834.5771 =[SulfoHexCer 38:1 - H]” and m/z 834.5652 = M+2 of [SulfoHexCer 38:2 - H] - 0.0119 [R>70,000 no impact, resolved
. . ) ) double peak (peak widening), manual control
Pland M+2 isotope of previous Pl m/z 835.5342 =[Pl 34:1- H] and m/z 835.5249 = M+2 of [SulfoHexCer 34:2 - H] - 0.0093 [R>89,000 .
PEand demethylated PC my/z 770.5705 = [PE 38:2 - H] and m/z 770.5705 = [PE 38:2- CH,] PE=PC-2*CH, 0 |MS/MS, combination of fatty acids, positive-ion mode
. . PS = SulfoHexCer (OH)+
PS and M+2 isotope of SulfoHexCer (OH) [m/z 852.576 = [PS 41:4 - H] and m/z 852.5757 = M+2 of [SulfoHexCer 38:1 (OH) - H] 3%CH, + 3°DB 0.0003 |R>2,840,000 or (detail control of isotopic peaks)
2
CerPE and demethylated SM m/z 689.5617 =[CerPE 36:0- H] and m/z 689.5617 = [SM 34:0- CH,] CerPE=SM+2*CH, 0 |PECerare not presentin studied samples




Table $4. List of sulfatides identified in RCC pooled samptbeir elemental composition and
molecular weights. All ions were verified by the P@agmentation based on the presence of three
typical product ions atvz 259,m/z 241, andwz 97

Lipid name (abb.) Elemental m/z of precur sor
composition [M-HT
SulfoHexCer 34:2 GH7sNOuKS 776.4988
SulfoHexCer 34:1 GH~ZNOu1S 778.5145
SulfoHexCer 34:2 (OH) £H7NOLS 792.4937
SulfoHexCer 35:1 GH7NOuS 792.5301
SulfoHexCer 34:1 (OH) £H7ZNOLS 794.5094
SulfoHexCer 35:0 GHaNOuS 794.5458
SulfoHexCer 34:0 (OH) £H7eNOS 796.5250
SulfoHexCer 36:2 GH7NOuKS 804.5301
SulfoHexCer 36:1 GHaNOuS 806.5458
SulfoHexCer 36:2 (OH) BH7NOS 820.5250
SulfoHexCer 37:1 &HssNOuS 820.5614
SulfoHexCer 36:1 (OH) BHaNOS 822.5407
SulfoHexCer 38:2 @HgsNOuS 832.5614
SulfoHexCer 38:1 @HgsNOuS 834.5771
SulfoHexCer 39:1 @He7NOuS 848.5927
SulfoHexCer 38:1 (OH) £HgsNOS 850.5720
SulfoHexCer 40:2 @He7NOuS 860.5927
SulfoHexCer 40:1 @HsaNO1S 862.6084
SulfoHexCer 39:1 (OH) £He7NOS 864.5876
SulfoHexCer 41:2 GHgoNO1S 874.6084
SulfoHexCer 40:2 (OH) £Heg7NOS 876.5876
SulfoHexCer 41:1 EHoNOuS 876.6240
SulfoHexCer 40:1 (OH) £HgoNO1S 878.6033
SulfoHexCer 40:0 (OH) £HoNOS 880.6189
SulfoHexCer 42:4 GHe7NOuS 884.5927
SulfoHexCer 42:3 GHsaNO1S 886.6084
SulfoHexCer 42:2 &HouNOuS 888.6240
SulfoHexCer 41:2 (OH) £HgoNOS 890.6033
SulfoHexCer 42:1 GHosNOuS 890.6397
SulfoHexCer 41:1 (OH) EHuNOS 892.6189
SulfoHexCer 41:0 (OH) HEHosNOS 894.6346
SulfoHexCer 40:0 (20H) £HoNO15S 896.6138
SulfoHexCer 42:3 (OH) £HgoNO1S 902.6033
SulfoHexCer 43:2 GHosNO1S 902.6397
SulfoHexCer 42:2 (OH) £HoNOS 904.6189
SulfoHexCer 43:1 GHesNO1S 904.6553
SulfoHexCer 42:1 (OH) £HosNOS 906.6346
SulfoHexCer 42:0 (OH) £HosNOS 908.6502
SulfoHexCer 41:0 (20H) FHosNOsS 910.6295
SulfoHexCer 44:3 GHosNOuS 914.6397
SulfoHexCer 44:2 GHosNO1S 916.6553
SulfoHexCer 43:2 (OH) £HosNOS 918.6346
SulfoHexCer 44:1 GHoNOuS 918.6710
SulfoHexCer 43:1 (OH) £HosNO1S 920.6502
SulfoHexCer 42:1 (20H) £HosNO15S 922.6295
SulfoHexCer 43:0 (OH) £HoNOS 922.6659
SulfoHexCer 42:0 (20H) £HosNO15S 924.6451
SulfoHexCer 44:2(OH) £HosNO1S 932.6502
SulfoHexCer 44:1(OH) 6He7NO1S 934.6659
SulfoHexCer 43:1 (20H) £HosNO15S 936.6451
SulfoHexCer 44:0 (OH) &HooNO1S 936.6815
SulfoHexCer 43:0 (20H) £Ho7NO15S 938.6608




Table S5. List of CID important product ions used for theustural elucidation of SulfoHe&er species in studied RCC samples

Important product ions

C ition of El |
Lipid i R " m/z of [M-H]' d16:1 base d18:1base | t18:0base |d20:1base | t20:0 base
fatty acids composition
part (-210) part (-238) | part (-256) | part (-266) | part (-284)
SulfoHex,Cer 44:2 (OH) - CssHiosNO17S 1094.703 - - - - - - - - - - - - 1.1 403.1
SulfoHex,Cer42:1(2*OH) | t18:0/24:1 OH | CsHisNOyS | 10846823 | 10667 | - 9226 - - - 828.4 - - 748.3 720.3 702.3 - 211 403.1
t18:0/25:2 and 702 (25:2)
SulfoHex,Cer 43:2 (OH) CssHiosNOp;S | 1080.6874 | 1062.7 |1000.7 918.7 900.6 - - 824.5 - 796.5 - - 676.7 1.1 403.1
20:0/23:2 730.4 (23:2)
d18:1/26:0and 684.3(26:0),
SulfoHex,Cer 44:1 CssHioNO3S | 1080.7238 | 1062.7 |1000.7 918.7 900.6 - 842.5 - 814.5 - - 730.4 676.7 1.1 403.1
d20:1/24:0 712.3 (24:0)
d20:1/24:1and 712.3(24:1),
SulfoHex,Cer 44:2 CssHiosNOyS | 1078.7081 | 1060.7 | 998.7 916.7 898.6 - 840.5 - 812.4 - - - 674.6 1.1 403.1
d18:1/26:1 684.3 (26:1)
SulfoHex,Cer 44:3 d18:1/26:2 CosHiosNOsS | 1076.6925 | 1058.7 | - 914.6 896.6 - 838.5 - - - - - 684.3 672.6 211 403.1
SulfoHex,Cer 44:4 d18:1/26:3 CssHi01NO16S 1074.677 | 1056.7 | - 9126 894.6 - - - - - - - 684.3 670.6 1.1 403.1
SulfoHex,Cer 42:0 (OH) 18:0/24:0 CsaHiosNO17S 1070.703 | 1052.7 | - 908.7 890.6 - - 814.5 - - - 720.3 702.3 666.6 1.1 403.1
d18:1/24:0_OH
SulfoHex,Cer 42:1 (OH) and t18:0/24 | CMwsNOuS | 10636874 | 10507 | - 906.6 888.6 - 830.5 812.4 - - 730.3 702.3 702.3,6843 |  664.6 1.1 403.1
SulfoHex,Cer 43:1 d20:4/23:0and |\ Nows | 10667081 | 10887 | 9867 904.6 886.6 800.4 7303(23:0), | 7123(B:0), | e, o 411 403.1
2 " d18:1/25:0 SsTH0STTHLE - - - : - : 702.3 (25:0) | 684.3 (25:0) : : -
d18:1/24:1_OH
SulfoHexpCer422(OH) | /o oy | CatHinNOuS | 10666717 | 10487 | 986.7 904.6 886.6 - 828.4 810.4 - - 730.3 702.3 684.3 662.6 1.1 403.1
SulfoHex,Cer 43:2 d18:1/25:1 CosHiosNOyS | 1064.6925 | 1046.7 | 984.7 902.6 884.6 - 826.5 - - - - 702.3 684.3 660.6 1.1 403.1
SulfoHex,Cer42:3 (OH) | d18:1/24:2 OH | CssHosNO1S 1064.6561 | 1046.7 | 984.7 902.6 884.6 - 826.5 - - - 730.3 702.3 684.3 660.6 211 403.1
SulfoHex,Cer 42:1 d18:1/24:0 CsiHiosNOyS | 1052.6925 | 1034.7 | 972.7 890.6 872.6 - 814.5 - - - - 702.3 684.3 648.6 211 403.1
SulfoHex,Cer 42:2 d18:1/24:1 CsaHioiNOyS | 1050.6768 | 1032.7 | 970.7 888.6 870.6 - 8125 - - - - 702.3 684.3 646.6 1.1 403.1
SulfoHex,Cer 42:3 d18:1/24:2 Cs4HosNO 165 1048.6612 | 10307 | - 886.6 868.6 - 810.5 - - - - 702.3 684.3 644.6 1.1 403.1
SulfoHex,Cer 42:3 d18:1/24:3 CsaHosNO16S 1046.6455 | 10286 | - 884.6 - - 808.4 - - - - - 684.3 642.6 211 403.1
SulfoHex,Cer 40:0 (OH) 18:0/22:0 CoHiuNO;S | 1042.6717 | 10246 | - 880.6 862.6 - - 786.4 - - - 720.3 702.3 638.6 1.1 403.1
SulfoHex,Cer 40:1 (OH) | d18:1/22:0 OH | Cs,HesNO1;S 1040.6561 | 10226 | - 878.6 860.6 - 802.4 - - - 730.3 702.3 684.3 636.6 1.1 403.1
SulfoHex,Cer 41:1 d18:1/23:0 CssHionNOyS | 1038.6768 | 1020.6 | 958.7 876.6 858.6 - 800.4 - - - - 702.3 684.3 634.6 1.1 403.1
SulfoHex,Cer40:2 (OH) | d18:1/22:1 OH | CsHosNO1S 1038.6404 | 10206 | - 876.6 858.6 - 800.4 - - - 730.3 702.3 684.3 634.6 1.1 403.1
SulfoHex,Cer 41:2 d18:1/23:1 Cs3HosNO 165 1036.6612 | 10186 | - 874.6 856.6 - 798.4 - - - - - 682.3 632.6 211 403.1
SulfoHex,Cer 41:3 d18:1/23:2 Cs3HoyNO16S 1034.6455 | 10166 | - 872.6 854.6 - 796.4 - - - - - - - 1.1 403.1
SulfoHex,Cer 40:1 d18:1/22:0 Cs,HosNO 165 1024.6612 | 1006.6 | 944.7 862.6 844.6 - 786.4 - - - - 702.3 684.3 620.6 1.1 403.1
d18:1/22:1and
SulfoHex,Cer 40:2 d16:1/24:1 Cs2Hs7NO16S 1022.6455 | 10046 | - 860.6 842.6 812.4 784.4 - - - - - 684.3,656.3 | 618.6 1.1 403.1
d18:1/22:2and
SulfoHex,Cer 40:3 d16:1/242 Cs2HosNO16S 10206299 | 10026 | - 858.6 - 810.4 782.4 - - - - 684.3, 656.3 616.6 1.1 403.1
SulfoHex,Cer38:1(OH) | d18:1/20:0.0H | CsoHesNO17S 1012.6248 | 9946 | - 850.6 - - 774.4 - - - 730.3 702.3 684.3 - 211 403.1
SulfoHex,Cer 39:1 d18:1/21:0 Cs1Hs7NO 1S 1010.6455 | 9926 | - 848.6 830.6 - 772.4 - - - - - 684.3 606.6 211 403.1
SulfoHex,Cer 38:1 d18:1/20:0 CsoHosNO16S 996.6299 9786 | - 834.6 816.6 - 758.4 - - - - - 684.3, 656.3 592.6 1.1 403.1
SulfoHex,Cer 38:2 - CsoHssNO16S 994.6142 976.6 8326 - - - - - - - - 682.3 590.6 1.1 403.1
SulfoHex,Cer36:1(OH) | d18:1/18:0_0H | CisHeiNO17S 984.5935 9666 | - 8225 - - - - - - 730.3 702.3 - - 1.1 403.1
SulfoHex,Cer 37:1 d18:1/19:0 CasHssNO16S 982.6142 9646 | - 820.6 802.6 - 744.4 - - - - - 684.3 578.6 1.1 403.1
d18:1/18:0and
SulfoHex,Cer 36:1 416:1/200 CagHorNO16S 968.5986 9506 | - 806.5 788.5 758.4 730.4 - - - - - 684.3, 656.3 564.5 1.1 403.1
SulfoHex,Cer 36:2 d18:1/18:1 CagHaoNO16S 966.5829 9486 | - 804.5 - - 728.4 - - - - 702.3 684.3 - - 403.1
SulfoHex,Cer34:1(OH) | d18:1/16:0.0H | CueHg/NO17S 956.5622 9386 | - 794.5 - - - - - - 730.3 702.3 684.3 - 1.1 403.1
SulfoHex,Cer 35:1 d18:1/17:0 Ca7HaoNO1S 954.5829 9366 | - 792.5 - 716.4 - - - - - 684.3 - 211 403.1
SulfoHex,Cer 34:1 d18:1/16:0 CagHa7NO16S 940.5673 9226 | 860.6 778.5 760.5 - 702.3 - - - - - 684.3 536.5 1.1 403.1
SulfoHex,Cer 34:2 - CagHasNO16S 938.5516 9205 | - 776.5 758.5 - - - - - - - 682.3,656.5 | 534.5 1.1 403.1
SulfoHex,Cer 33:1 - CasHasNO16S 926.5516 908.5 | 846.6 764.5 - - - - - - - - - 764.5 - 403.1
SulfoHex,Cer 32:1 d16:1/16:0 CaqHgsNO1S 912.536 8945 | - 750.5 - 702.3 - - - - - - 656.3 508.5 - 403.1




Table S6. List of important product ions used for the stunat elucidation of studied Sulfo(HexNAc)H&er, Sulfo(HexNAc)HexCer, and
Sulfo(HexNAc)HexCer species in studied RCC samples

Important product ions (neutral losses)
Lipid Cor;‘a‘:ys:l?: o c:lr:pm;?:iac:n m/z of [M-HT | -18 R | -Rco | -Rco-H20
(H;0)
Sulfo(HexNAc)Hex,Cer 42:1 (OH) 32%//22:11 CrHiseN:0nS | 15958724 | 1572.9| - | 14338 - - - - |12295, 12575 - 1230 1068.7 048.3 9303 8883 7862 768.2 606.1 4441 cutoff effect
Sulfo(HexNACHex,Cer 42:1 (OH) 32%//22:22 CrisiN,05S | 15938568 | 1575.9| - | 14318 - - - - |12295, 12575 - 1228 - 048.3 9303 8883 7862 768.2 606.1 4841 cutoff effect
Sulfo(HexNACHex,Cer 42:1 d18:1/24:0 | CuHisN:0ss | 1579.8775 | 15619 | - | 14178 - - - |1205| 12115 - 12147 | 10527 048.3 9303 8883 7862 768.2 606.1 4441 cut off effect
Sulfo(HexNAC)Hex,Cer 42:2 d181/241 | CubiN,055 | 15778618 | 1550.9 | - | 14158 - - - 1205 12115 13306 | 12129 | 1050.7 048.3 9303 8883 7862 768.2 606.1 4441 cut off effect
Sulfo(HexNAC)Hex,Cer 42:3 d181/242 | CubisN,055 | 15758462 | 1557.8 | 14959 | 14138 - - - - - - 12107 | 10487 048.3 9303 8883 7862 768.2 606.1 4441 cut off effect
Sulfo(HexNAC)Hex,Cer 41:1 d181/230 | CHiN,055 | 15658619 | 1547.9 | - | 14038 - - - - 12115 - 12007 | 10387 048.3 9303 8883 7862 768.2 606.1 4441 cut off effect
Sulfo(HexNAC)Hex,Cer 41:2 - CrHisN,055 | 15638462 | 15458 - | 140070 - - - - - - 11987 - 048.3 9303 8883 7862 768.2 606.1 4441 cut off effect
Sulfo(HexNAC)Hex,Cer 40:1 d181/220 | CoHisN,055 | 15518462 | 15338 - [ 13898 - - - - 12115 - 11867 | 10247 048.3 9303 8883 7862 768.2 606.1 4441 cut off effect
Sulfo(HexNAC)Hex,Cer 40:2 - CrHusoN,05:5 | 15498306 | 15318 - - - - - - - - 11847 | 10226 048.3 9303 8883 7862 768.2 606.1 4441 cut off effect
Sulfo(HexNAC)HexqCer 38:1 d181/200 | CroHusN:0ms | 15238149 | 1505.8 | - | 13618 - - - - 12115 - 11587 048.3 9303 8883 7862 768.2 606.1 4441 cut off effect
Sulfo(HexNAC)HexsCer 42:2 (OH) | d18:1/24:0 OH | CoshuaeN:025 | 14338196 | 14158 - | 12718 | 12538 - |109s5| 10675 | 1os95 - 1068.7 - - - - 7862 768.2 606.1 4441 403.1
Sulfo(HexNAQHexsCer 42:2 (OH) | d18:1/24:1 OH | CaaMuizeN:0s | 14318030 | 14138| - | 12608 | 12517 - |109s5| 10675 | 1os95 - 1066.7 - - - - 7862 768.2 606.1 4441 403.1
Sulfo(HexNAC)HexsCer 42:1 d181/240 | CeHuseN,0565 | 1417.8246 | 13008 | - | 12558 | 12378 - - - - - 1052.7 - - - - 7862 768.2 606.1 4441 403.1
Sulfo(HexNAC)HexsCer 42:2 d181/241 | CeHiaN,0565 | 1415809 | 1397.8 | - | 12538 | 12357 - - - - 1776 | 10507 - - - - 7862 768.2 606.1 4441 403.1
Sulfo(HexNAC)HexsCer 40:1 d181/220 | CeHuN:0565 | 13897934 | 13708 - | 12277 | 12007 - - - - - 10247 - - - - 7862 768.2 606.1 4441 403.1
Sulfo(HexNAC)Hex,Cer 44:2 d181/261 | CaHuuaN,0x5 | 12817875 | 12638 - - - w0787 | - - 8874 1043.6 - - - - - - - 606.1 4441 403.1
Sulfo(HexNAC)Hex,Cer 44:3 - CouuN,0x5 | 12707719 | 12608 - - - 0767 | - - - - - - - - - - - 606.1 4441 403.1
Sulfo(HexNAC)Hex,Cer 42:2 d181/240 | CoHueN,0xs | 12557719 | 1237.8 | 11758] - - 10527 | - - 8874 1017.5 - - - - - - - 606.1 4441 403.1
Sulfo(HexNAC)Hex,Cer 42:2 d181/241 | CoHuaN,0x5 | 12537562 | 1235.8 | 11738] - - 10507 | - - 8874 1015.5 - - - - - - - 606.1 4441 403.1
Sulfo(HexNAC)Hex,Cer 42:2 d181/242 | CoMiN,0x5 | 12517406 | 12338[ - - - 10487 | - - - - - - - - - - - 606.1 4441 403.1
Sulfo(HexNAC)Hex,Cer 42:2 d181/243 | CoMuoN,0x5 | 12497249 | 12318[ - - - 10467 | - - - - - - - - - - - 606.1 4441 403.1
Sulfo(HexNAQHex;Cer 41:1 - CoHiaN,0,5 | 12417562 | 1223.7] - - - 10387 | - - - - - - - - - - - 606.1 - 403.1
Sulfo(HexNAQHex,Cer 41:2 - CoHiN,0,5 | 12307406 | 12207] - - - 10367 | - - - - - - - - - - - 606.1 - -
Sulfo(HexNAC)Hex;Cer 40:1 d181/220 | CooiuNo0ms | 12277406 | 12007 | 1147.8] - - 10247 | - - 8874 %89.5 - - - - - - - 606.1 4441 403.1
Sulfo(HexNAC)Hex;Cer 40:2 - CoouuoN:025 | 12257249 | 12077 - - - 1026 | - - - - - - - - - - - 606.1 4441 403.1
Sulfo(HexNAC)Hex;Cer 38:1 d181/200 | CsshioaN:0z5 | 11997003 | 11817 | 11108] - - 9967 - - - - - - - - - - - 606.1 - 403.1
Sulfo(HexNAC)Hex,Cer 34:1 d181/160 | CoibiooN,02:5 | 11436467 | 11256 | 10637] - - 9406 - - 8874 - - - - - - - - 606.1 4441 403.1




Table S7. Within-day and between-day precision for SulfoHexC
d18:1/12:0 at high concentration level of IS togethwith within-day
precision for low concentratin level of IS

Within-day precision, 1% day (6 HL extraction)

Extraction Absolute signal of IS (RSD of 5 spo
1°dayHL, 7038195 (9%)
1°dayHL, 6450001 (10%)
1°dayHLs 11116704 (8%)
1°dayHL, 7421920 (8%)
1°dayHLs 6854202 (8%)
1°dayHLs 11808094 (4%)
Median 7230058
standard deviation 2159660
RSD [%] 30

Within-day precision, 2" day (3 HL extraction)

Extraction Absolute signal of IS (RSD of 5 spo
1°dayHL; 9905999 (14%)
1°dayHL, 8530094 (8%)
1°dayHLs 11171955 (6%)
Median 9905999
standard deviation 1078847
RSD [%)] 11

Between-day precision, (9 HL extraction)

Median of absolute signal 7421920
standard deviation 1913431
RSD [%] 27

Within-day precision, 1* day (3 L L extraction)

Extraction

Absolute signal of IS (RSD of 5 spo

5 spots of idayLL,

606657 (8%)

5 spots of idayLL,

545721 (10%)

5 spots of idayLLs

400272 (9%)

Median 545721
standard deviation 86579
RSD [%] 16




Table S8. Freeze/thaw stability of SulfoHexCer d18:1/12:0

Freeze/thaw stability HL,

Extraction

Absolute signal of IS
(RSD of 5 spots)

5 spots of 1% day HL,

7038195 (9%)

5 spots of 1* freeze/thaw cycle HL,

6854202 (11%)

5 spots of 2" freeze/thaw cycle HL,

9905999 (14%)

Median 7038195

standard deviation 1397284

RSD [%] 20
Freeze/thaw stability LL;

Extraction Absolute signal of IS

(RSD of 5 spots)

5 spots of 1% day LL,

606657 (8%)

5 spots of 1* freeze/thaw cycle LL,

549757 (5%)

5 spots of 2" freeze/thaw cycle LL;

494668 (6%)

Median 549757
standard deviation 45722
RSD [%] 8




Table S9. Values of averaged absolute signals of
deprotonated molecules of IS SulfoHexCer d18:1/1i20
selected RCC tissues, their median, standard dmviand
RSD represented matrix effect

Patient and type of tissue extract | Absolute signal of IS

PACOS8T tumor tissue 854748
PACO8N normal tissue 2503911
PAC17T tumor tissue 1148039
PAC17N normal tissue 1371283
PAC25T tumor tissue 1692350
PAC25N normal tissue 2050883
PAC35T tumor tissue 1072511
PAC35N normal tissue 680295
PACA9T tumor tissue 1463089
PAC49N normal tissue 2066004
PACS58T tumor tissue 1072376
PAC58N normal tissue 1267579
PAC65T tumor tissue 904812
PAC65N normal tissue 1574813
PAC74T tumor tissue 709546
PAC74N normal tissue 1582483
PAC86T tumor tissue 736878
PAC86N normal tissue 1044382
PAC93T tumor tissue 680946
PAC93N normal tissue 913734
Median 1110275
Standard deviation 491654
RSD [%] 44




Table S10. Reproducibility of relative signal for selectedfeglycosphingolipids. The RSD value in
the brackets behind the average value and stamtdasiedtion inside of particular columns under the
each day represents signal fluctuation within thpesitions (start, middle, and end) of MALDI plate
(except 1 day run of sample 10T for which only one positisas measured). Total RSD expresses
total signal variation including plate positionggrarticular days of all three runs

. - Total
Ratio of _._U_M_m_omo_ Ute | patient 1% day run 2" day run 3 day run RSD
sign _”o\o”_
¥ SulfoHex, Cer 10T 8.3 7.81+0.43 (6%)  8.43+0.1(1% 4
2SulfoHexCer(OH) | o9 | 0.32£0.001 (4%) i i ]
SulfoHex, Cer 41: 1 10T 5.36 524 +0.59 (11%) 5.36£0.24 (4%) 7
SulfoHexCer 41: 1 (OH) 0IN | 0.05+0.007 (14% i ] ]
SulfoHexCer 41: 1 (OH) | 10T 1.34 1.14+0.2 (18%) 1.42+0.19 (13%) 13
SulfoHexCer 41: 2 01N 5.65 + 0.35 (6%) i i i
0, a by
S'SulfoHex, Cer 10T 23.4 21.9+0.42 (2%) 29.4+4.89(17%) 1
IS 0IN | 0.75+0.03 (4%) i i ]
SulfoHex,Cer 42:2 (OH) | 10T 1.57 1.56 +0.06 (4%) 2.06+0.34 (17%) 17
IS 01N | 0.01 +0.003 (30% - - -
SulfoHexCer 42: 1 () | 10T 0.91 0.84 £0.05 (6%) 1.08+0.16 (15%) 14
IS 0IN | 0.72%0.03 (4%) i ] i
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