
Table S1. Subtype classifications for the tissues examined, including hormonal receptor 
and HER2 status.  

DCIS: ductal carcinoma in situ; ER: estrogen receptor; HER2: human epidermal growth 

factor receptor 2. 

SAMPLE TUMOR ABT SUBTYPE ER HER2 

A1 X X Triple-negative - - 
A2 X X DCIS (adjacent to IBC) + - 

A3 X X Luminal A + - 

A4 X X Luminal B + - 
A5 X X DCIS (adjacent to IBC) - + 
A6 X X HER2 - + 
A7 X X Triple-negative - - 
A8 X X Luminal B + + 
A9 X X Luminal B - - 

A10 X X Luminal B + - 
A11 X X Luminal A + - 
A12 X X Luminal B + - 
A13 X X Luminal B + + 
A14 X X Pure DCIS  + - 
A15 X X Luminal A + - 
A16 X X Luminal B + + 
A17 X X Triple-negative - - 
A18 X X Luminal B + + 
A19 X X Luminal B + - 
A20 X X DCIS (adjacent to IBC) + - 
A21 X X Luminal A + - 
A22 X X Pure DCIS + + 
A23 X X Triple-negative - - 
A24 X X Triple-negative - - 
A25 X X Luminal A + + 
A26 X X Luminal A + - 
A27 X X Luminal A + - 
A28 X X Luminal A + - 
A29 X X Pure DCIS + + 
A30 X X Triple-negative - - 
A31 X X HER2 - + 
A32 X X Triple-negative - - 
A33 X X Triple-negative - - 
A34 X X Triple-negative - - 
A35 X X Pure DCIS - + 
A36 X X TN - - 
A37 X X TN - - 
A38 X X HER2 - + 
A39 X X HER2 - + 
A40 X X DCIS (adjacent to HER2) - + 
A41 X X TN - - 
A42 X X HER2 - + 
A43 X X HER2 - + 
A44 X  HER2 - + 
A45  X HER2 - + 



A46 X  HER2 - + 
A47 X  HER2 - + 
A48 X X Pure DCIS + - 
A49 X  DCIS (adjacent to HER2) - + 
A50 X  Pure DCIS in papilloma + - 
A51 X  DCIS (adjacent to Luminal B) + - 
A52 X  DCIS (adjacent to Luminal B) + - 
A53 X  DCIS (adjacent to Luminal A) + - 
A54 X X DCIS (adjacent to Luminal A) + - 
A55 X X DCIS (adjacent to TN) - -   
A56 X X Luminal B + - 
A57 X  Luminal B + - 
A58 X X Luminal B + - 
A59 X X Luminal B + - 
A60 X X Luminal B + - 
A61 X X Luminal B + - 
A62 X  Luminal B + - 
A63 X  Luminal B + - 
A64 X X Luminal A + - 
A65 X  Luminal A + - 
A66 X X Luminal A + - 
A67 X  Luminal A + - 
A68 X X Luminal A + - 



Table S2. Ions identified by a search of metabolomics databases (www.metabolomicsworkbench.org; www.lipidmaps.org; www.hmdb.ca). 

m/za Proposed 
formula 

m/zb ∆ m/z 
Error 
(ppm) 

c Ion Assignment Category 

124.0068 C2H7NO3S 124.0074 +0.0006 +4.84 Taurine Metabolite 

126.9039 I 126.9045 +0.0006 +4.00 Iodide Metabolite 

135.0302 C4H8O5 135.0299 -0.0003 -2.00 Threonic acid Metabolite 

143.1072 C8H16O2 143.1078 +0.0006 +4.19 Caprylic acid FA 

145.0612 C5H10N2O3 145.0619 +0.0007 +4.83 Glutamine Metabolite 

146.0453 C5H9NO4 146.0459 +0.0006 +4.11 Glutamic acid Metabolite 

151.0255 C5H4N4O2 151.0262 +0.0007 +4.63 Xanthine Metabolite 

154.0615 C6H9N3O2 154.0622 +0.0007 +4.54 Histidine Metabolite 

157.0113 C4H5F3O3 157.0118 +0.0005 +3.18 (2,2,2-Trifluoroethoxy) acetic acid Xenobiotic 

167.0210 C5H4N4O3 167.0211 +0.0001 +0.60 Uric acid Metabolite 

171.1382 C10H20O2 171.1391 +0.0009 +5.00 Capric acid FA 

173.0086 C6H6O6 173.0092 +0.0006 +3.47 Dehydroascorbic acid/Aconitic acid Metabolite 

175.0241 C6H8O6 175.0248 +0.0007 +3.99 Ascorbic acid Metabolite 

185.1540 C11H22O2 185.1547 +0.0007 +4.00 FA FA 

187.0065 C10H10Ni 187.0071 +0.0006 +3.21 Benzyl Sulfate Metabolite 

189.0400 C7H10O6 189.0405 +0.0005 +2.64 Dicarboxylic acids/Hydroxy fatty acids FA 

199.1698 C12H23O2 199.1704 +0.0006 +3.01 FA Metabolite 

215.0323 C10H7F3O2 215.0325 +0.0002 +0.93 (Trifluoromethyl) cinnamic acid Metabolite 

227.2012 C14H27O2 227.2017 +0.0005 +2.00 FA FA 

227.9895 C6H2N3O7 227.9898 +0.0003 +1.32 Picric acid Xenobiotic 

248.9286 C9H5Cl3O2 248.9282 -0.0004 -1.61 3,3-Dichloro-2-(4-chlorophenyl)prop-2-enoic acid Xenobiotic 
253.2173 C16H29O2 253.2173 0 0 Palmitoleic acid Xenobiotic 

269.0660 C12H14O7 269.0667 +0.0007 +2.60 Phenol glucuronide Metabolite 

269.0885 C10H14N4O5 269.0891 +0.0006 +2.00 Aspartyl-Histidine Metabolite 

277.2175 C18H29O2 277.2173 -0.0002 -0.72 Octadecatrienoic acid (linolenic acid) FA 



279.2330 C18H32O2 279.2330 0 0 Octadecadienoic acid (linoleic acid) FA 

281.2487 C18H33O2 281.2486 -0.0001 -0.36 Octadecadienoic acid (oleic acid) FA 
283.2644 C18H35O2 283.2643 -0.0001 -0.35 Isostearic acid FA 
295.2643 C19H36O2 295.2643 0 0 Octadecenoic acid FA 

303.2331 C20H31O2 303.2330 -0.0001 -0.33 Arachidonic acid FA 

305.2487 C20H33O2 305.2486 -0.0001 -0.33 Eicosatrienoic acid FA 

306.0765 C10H16N3O6S 306.0765 0 0 Glutathione Metabolite 

307.2643 C20H35O2 307.2643 0 0 Eicosadienoic acid FA 

309.2800 C20H37O2 309.2799 -0.0001 -0.32 Eicosenoic acid FA 

311.2229 C18H31O4 311.2228 -0.0001 -0.32 Octadecanoic acid FA 

313.0440 C8H14N2O9P 313.0442 +0.0002 +0.61 5'-Phosphoribosyl-N-formylglycinamide Metabolite 

323.2584 C20H35O3 323.2592 +0.0008 +2.47 FA FA 

325.1841 C18H29O3S 325.1843 +0.0002 +0.62  2-Dodecylbenzenesulfonic acid Metabolite 

327.2330 C22H31O2 327.2330 0 0 Docosahexaenoic acid FA 

329.2490 C22H33O2 329.2486 -0.0004 -1.22 Docosapentaenoic acid FA 

331.2640 C22H35O2 331.2643 +0.0003 +0.91 Docosatetraenoic acid FA 
333.2801 C22H37O2 333.2799 -0.0002 1.00 Docosatrienoic acid FA 

341.2110 C22H29O3 341.2122 +0.0012 +3.52 FA FA 

356.1212 C21H21ClFNO 356.1223 +0.0011 +3.00 Haloperidol 1,2,3,6-tetrahydropyridine Xenobiotic 

357.2804 C24H37O2 357.2799 -0.0005 -1.40 ST or FA ST/FA 

359.2954 C24H39O2 359.2956 +0.0002 +0.56 ST or FA ST/FA 

367.1585 C19H28O5S 367.1585 0 0 Dehydroepiandrosterone sulfate Sulfated steroid 

367.3582 C24H48O2 367.3582 0 0 Fatty Alcohol FA 

369.2434 C24H34O3 369.2434 0 0 FA FA 

381.3736 C25H49O2 381.3738 +0.0002 +0.52 FA FA 



382.0670 C16H15F2N3O4S 382.0679 +0.0009 +2.00 Pantoprazol Xenobiotic 

391.2622 C27H36O2 391.2643 +0.0021 5 Prenol Lipid FA 

395.1897 C21H32O5S 395.1897 0 0 Sulfated steroids FA 

395.3892 C26H52O2 395.3895 +0.0003 1 FA FA 

399.2542 C25H36O4 399.2542 0 0 FA FA 

413.2460 C23H38O4Cl  413.2464 +0.0004 +0.97 ST or FA ST/FA 

465.3040 C27H45O4S 465.3044 +0.0004 +0.86 Cholesterol sulfate ST 

509.4568 C32H61O4 509.4575 +0.0007 +1.37 FAHFA(O-32:0) FA 

535.4731 C34H64O4 535.4732 +0.0001 +0.19 FAHFA(O-32:1) FA 

537.4880 C34H66O4 537.4888 +0.0008 +1.49 FAHFA(O-34:0) FA 

572.4814 C34H67NO3Cl 572.4815 +0.0001 +0.18 Cer(d34:1) SP 

585.4862 C38H65O4 585.4888 +0.0026 +4.44 [Oleic acid + arachidonic acid] FA 

600.5140 C36H71NO3Cl 600.5128 -0.0012 -2.00 Cer(d36:1) SP 

607.4724 C40H63O4 607.4732 +0.0008 +1.32 Arachidonic acid dimer FA 

615.5360 C40H72O4 615.5358 -0.0002 -0.32 1-(10-methyl-hexadecanoyl-2-(8-[3]-ladderane-octanyl)-sn-glycerol GL 

624.5235 C37H71NO6 624.5209 -0.0026 -4.16 
N-(3-(15-methyl-hexadecanoyloxy)-13-methyl-tetradecanoyl)-L-

serine 
FA 

625.4603 C37H66O5Cl 625.4604 +0.0001 +0.16 DG(34:3) DG 

627.4763 C37H68O5Cl 627.4761 -0.0002 -0.32 DG(34:2) DG 
629.4904 C37H70O5Cl 629.4917 +0.0013 +2.07 DG(34:1) DG 
637.5428 C39H73O6 637.5413 -0.0015 -2.35 1,2,3-tridodecanoyl-sn-sn-glycerol TG 
648.6289 C42H83NO3 648.6300 +0.0011 +1.70 Cer(d42:1) SP 

656.5760 C40H79NO3Cl 656.5754 -0.0004 -0.91 Cer(d40:1) SP 

666.5990 C42H81NO2Cl 666.5961 -0.0029 -4.35 Cer(m42:2) SP 

670.5904 C41H81NO3Cl 670.5911 +0.0007 +1.04 Cer(d41:1) SP 

679.5084 C41H72O5Cl 679.5074 +0.0010 +1.47 DG(38:4) DG 

682.5906 C42H81NO3Cl 682.5911 +0.0005 +0.73 Cer(d42:2) SP 

684.6044 C42H83NO3Cl 684.6067 +0.0023 +3.36 Cer(d42:1) SP 

688.4900 C37H71NO8P 688.4923 +0.0023 +3.34 PC or PE PC/PE 

698.5100 C39H73NO7P 698.5130 +0.0030 +4.29 PE(O-34:3) or PE(P-34:2) PE 



700.5292 C39H76NO7P 700.5287 -0.0005 -0.71 PE(34:1) PC/PE 

702.5466 C39H77NO7P 702.5443 -0.0023 -3.27 PC or PE PC/PE 

714.5066 C39H73NO8P 714.5079 0.0013 1.82 PC or PE PC/PE 

716.5231 C39H75NO8P 716.5236 0.0005 0,7 PC or PE PC/PE 

721.5017 C38H74O10P 721.5025 0.0008 1.11 PG(32:0) PG 

722.5134 C41H73NO7P 722.5130 -0.0004 -0.55 PE(36:0) PE 

724.5313 C41H75NO7P 724.5287 -0.0026 -3.59 PE PE 

734.5348 C39H77NO9P 734.5342 -0.0006 -0.82 PS(33:0) PS 

736.5391 C40H80NO6PCl 736.5417 +0.0026 +3.53 CerP(d40:1) SP 

740.5231 C41H75NO8P 740.5236 0.0005 0.68 PC OU PE PC/PE 

742.5389 C41H77NO8P 742.5392 0.0003 0.4 PC OU PE PC/PE 

746.5099 C43H73NO7P 746.5130 0.0031 4.15 PE(P-16:0/22:6) PE 

748.5255 C43H75NO7P 748.5287 0.0032 4.28 PE PE 

750.5457 C43H77NO7P 750.5443 -0.0014 -1.87 PE(O-38:5) or PE(P38:4) PE 

751.4337 C38H69ClO10P 751.4322 -0.0015 -2.00 PG(32:3) PG 

758.4990 C40H73NO10P 758.4978 -0.0012 -1.58 PS(34:2) PS 

760.5124 C40H75NO10P 760.5134 0.001 1.31 PS(34:1) PS 

764.5208 C43H75NO8P 764.5236 +0.0028 +3.66 PC(35:5) / PE (38:5) / PE(P-38:5) PC/PE 

766.5393 C43H77NO8P 766.5392 -0.0001 -0.13 PC(35:4) or PE(38:4) PC/PE 

769.4970 C43H75O7PCl 769.4945 -0.0025 -3.25 PA(O-40:6) / PA(P40:5) PG 

771.5179 C42H76O10P 771.5182 0.0003 0.39 PG(36:3) PG 

773.5328 C42H78O10P 773.5338 0.001 1.29 PG(36:2) PG 

786.5286 C42H77NO10P 786.5291 0.0005 0.64 PS(36:2) PS 

788.5438 C42H79NO10P 788.5447 0.0009 1.14 PS(36:1) PS 

793.5044 C44H74O10P 793.5025 -0.0019 -2.39 PG(38:6) PG 

794.5530 C42H81NO10Cl 793.5555 +0.0025 +3.15 GlcCer(t18:1(8Z)/18:0(2OH[S]))  SP 

794.5443 C42H81NO8P 794.5472 +0.0029 +3.65 PC(34:1) or PE(37:1) PC/PE 

797.5323 C44H78O10P 797.5338 0.0015 1.88 PG(38:4) PG 

802.5594 C43H81NO10P 802.5604 0.001 1.25 PS(37:1) PS 



804.5794 C43H83NO10P 804.5760 -0.0034 -4.23 PS(37:0) PS 

807.5015 C41H76O13P 807.5029 0.0014 1.73 PI(32:1) PI 

810.5280 C44H77NO10P 810.5291 0.0011 1.36 PS(38:4) PS 

812.5440 C44H79NO10P 812.5447 0.0007 0.86 PS(38:3) PS 

819.5188 C46H76O10P 819.5182 -0.0006 -0.73 PG(40:7) PG 

834.5262 C46H77NO10P 834.5291 +0.0029 3.48 PS(40:6) PS 

835.5335 C43H80O13P 835.5342 +0.0007 0.84 PI(34:1) PI 

857.5169 C45H78O13P 857.5186 +0.0017 +1.98 PI(36:4) PI 

861.5500 C45H82O13P 861.5499 -0.0001 -0.12 PI(36:2) PI 

863.5651 C45H84O13P 863.5655 0.0004 0.46 PI(36:1) PI 

885.5497 C47H82O13P 885.5499 0.0002 0.23 PI(38:4) PI 

899.7090 C59H95O6 899.7134 0.0044 4.89 TG(56:9) TG 

909.5479 C49H82O13P 909.5499 0.002 2.2 PI(40:6) PI 

913.5805 C49H86O13P 913.5812 0.0007 0.77 PI(40:4) PI 

1197.6600 C58H102O23P 1197.6555 -0.0045 -3.76 PIM2(19:2/18:1) GP 
a High mass accuracy/mass resolution measurements were obtained by using a hybrid quadrupole orbitrap mass spectrometer. bTheoretical m/z was calculated based on the 

monoisotopic mass of the respective deprotonated species. cTentative assignments are based on high mass accuracy and isotopic distribution. FA, fatty acid; GL, glycerolipid;  

PA, phosphatidic acid; PC, glycerophosphocholine; PE, glycerophosphoethanolamine; PG, glycerophosphoglycerol; PI, glycerophosphoinositol; PS, glycerophosphoserine; SP, 

sphingolipid; ST, steroids; TG, triacylglycerol; DG, diacylglycerol. (M:N/X:Y) denotes the number of carbons (M and X) and the number of double bonds (N and Y) in each of the 

two FA chains. The position and stereochemistry of the double bond in FAs complicates elucidation of their structures, therefore, they are often tentatively assigned FA and GP. 

Note: Ceramides and some glycerolipids are [M+Cl]- ions. 



Table S3. Ions with 2D molecular images that were not identified in searches of the 
www.metabolomicsworkbench.org, www.lipidmaps.org and www.hmdb.ca databases. 

          m/z values  
146.982 710.970 928.883 
164.953 722.6661 933.509 
172.969 723.980 942.726 
626.536 736.645 945.752 
631.493 816.527 977.528 
653.497 843.528 1012.800 
663.520 845.725 1065.585 
672.580 873.754 1109.614 
680.570 875.765 1119.638 
694.640 899.768 1153.637 
708.610 900.713 1155.956 
710.470 919.728 1038.810 
710.630 921.755  

 

 

 

 



Table S4. m/z values for the ions which exhibited a higher degree of saturation in tumor 
tissues and their detection (x) in molecular images of the various tumor subtypes 
examined 

aTentative assignments are based on high mass accuracy and isotopic distribution. LB – luminal B; LA – 

luminal A; DCIS – ductal carcinoma in situ; TN – triple-negative; ST – sterol; FA – fatty acid; PE – 

phosphatidylethanolamine; PC – phosphatidylcholine; PS – phosphatidylserine; PG – 

phosphatidylglycerol; PI - phosphatidylinositol. 

 

 

 

 

 

m/z 
Error 
(ppm) 

LB LA DCIS 
HER2 TN Chemical 

formula 
aIon Assignment 

327.2330 0.00 X X X  X C22H31O2 Docosahexaenoic acid 
329.2490 1.22 X X   X C22H33O2 Docosapentanoic acid 
331.2640 0.91 X X X  X C22H35O2 Docosatetraenoic 
357.2804 1.40 X  X   C24H38O2 ST / FA 
359.2956 0.00 X  X   C24H40O2 ST / FA 

698.5155 
3.58 

X  X 
 X C39H74NO7P PE(O-34:3) / PE(P-

34:2) 

700.5292 
0.71 

X X X 
 X C39H76NO7P PE(O-34:2) / PE(P-

34:1) 
714.5066 1.82 X X X X X C39H74NO8P PC(31:2) / PE(34:2) 
716.5231 0.70 X X X X X C39H76NO8P PC(31:1) / PE(34:1) 

724.5313 
3.59 

X X X X 
X C41H76NO7P PE(O-36:4) / PE(P-

36:3) 

726.5428 
2.06 

X  X X 
X C41H78NO7P PE(O-36:3) / PE (P-

36:4) / PC(P-33:2)  
740.5231 0.68 X X X X X C41H76NO8P PC(33:3) / PE(36:3) 
742.5389 0.40 X X X X X C41H78NO8P PC(33:2) / PE(36:2) 
746.5099 4.15 X  X X X C43H74NO7P PE(P-38:6) 

748.5255 
4.28 

X X X 
X X C43H76NO7P PE(P-38:5) / PE(O-

38:6) 
758.4990 1.58 X    X C40H74NO10P PS(34:2) 
760.5124 1.31 X  X  X C40H76NO10P PS(34:1) 
771.5170 0.39 X X X X X C42H77O10P PG(36:3) 
773.5328 1.29 X X X X X C42H79O10P PG(36:2) 
786.5286 0.64 X X X X X C42H78NO10P PS(36:2) 
788.5438 1.14 X X X X X C42H80NO10P PS(36:1) 
802.5594 1.25 X  X X X C43H82NO10P PS(37:1) 
804.5794 4.23 X  X X X C43H84NO10P PS(37:0) 
810.5280 1.36 X X X X X C47H78NO10P PS(38:4) 
812.5440 0.86 X X X X X C47H80NO10P PS(38:3) 
834.5262 3.48 X X X X X C46H78NO10P PS(40:6) 
836.5432 1.79 X X X X X C46H80NO10P PS(40:5) 
838.5601 0.36 X X X X X C46H82NO10P PS(40:4) 
861.5500 0.12 X X X X X C45H83O13P PI(36:2) 
863.5651 0.46 X X X X X C45H85O13P PI(36:1) 



Table S5. Ions selected by the Lasso method to differentiate: (a) Invasive breast cancer 
(IBC) versus adjacent benign tissue (ABT) (predictive power of the model: 87.69%); (b) 
IBC versus ductal carcinoma in situ (DCIS) (predictive power of the model: 95.65%).   
 

m/z IBC aIon Assignment 
146.0260 0.097 Glutamic acid 

157.0040 -0.035 2,2,2-Trifluoroethoxy acetic acid 

174.9980 0.188 Ascorbic acid 

176.0060 0.119 Unknown-1 

186.9830 -0.276 Benzyl Sulfate 

248.9230 -0.037 3,3-Dichloro-2-(4-chlorophenyl)prop-2-enoic 
acid 

269.0650 -0.035 Phenol glucuronide 

304.2150 0.061 Arachidonic acidi 

313.0440 -0.065 5'-Phosphoribosyl-N-formylglycinamide 

323.2500 -0.003 FA 

334.2610 0.022 Docosatetraenoic acidi 

357.2580 0.020 ST or FA 

509.4700 -0.023 FAHFA(O-32:0) 

600.5160 -0.002 Cer (d36:1) 

626.5000 0.062 Unknown-2 

679.5090 -0.025 DG (38:4) 

767.5330 0.012 PC(35:4) / PE(38:4)i 

788.5160 0.059 PS(36:1) 

   

m/z IBC aIon Assignment 

341.2100 -0.208 FA 

382.3350 -0.079 FAi 

746.4840 -0.047 PE(P-16:0/22:6) 

812.4850 -0.046 PS(38:3) 
aTentative assignments are based on high mass accuracy and isotopic distribution. 

 
 
 
 
 
 

(a) IBC versus ABT (predictive power of the model: 87.69%) 

(b) IBC versus DCIS (predictive power of the model: 95.65%). 
 



Table S6. Ions selected by the Lasso method to differentiate various subtypes of breast 
cancer: HER2, Luminal A, Luminal B, and Triple-negative (TN) (predictive power of the 
model: 71.43%). 
aTentative assignments are based on high mass accuracy and isotopic distribution. 

aTentative assignments are based on high mass accuracy and isotopic distribution. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

m/z HER2 Luminal_A Luminal_B TN aIon Assignment 
107.9900  -0.066   Unknown-3 

146.9660    -0.826 Unknown-4 

174.9980    0.132 Ascorbic acid 

279.1370  0.047   Linoleic acid 

359.2720 0.143    ST or FA 

656.5800  0.007   Cer(d40:1) 

751.4860   0.008 -0.008 PG(32:3) 

751.5530 0.006    PE (O-38:5) or PE (P38:4)i 

765.5190  -0.076   PC (35:5)/PE (38:5)/PE(P-38:5) 

771.5280 0.006    PG (36:3) 

772.5020  -0.012   PG (36:3)i 

857.5380 0.053    PI(36:4) 

861.5330   0.127  PI (36:2) 



Table S7. Some m/z values for ions that were observed in our data and were previously 
identified by DESI-MSI method as important to describe other types of cancer. Some 
ions that were observed with different degree of saturation in our results were also 
observed in these researches and are highlighted (x) in the table.  

 Thyroida Brainb Gastricc Pancreaticd Prostatee Breast cancerf 

145,0612 x    x x 

146,047 x    x x 

167,0219     x x 

175,0250 x     x 

279,233 x     x 

281,2487 x     x 

303,2331 x x x  x x 

327,233 x    x x 

329,2490 x     x 

331,2000 x   x  x 

359,2000    x  x 

413,2460      x 

572,4814 x     x 

607,4724     x x 

714,5066      x 

716,5231      x 

788,5438 x    x x 

810,5280 x     x 

819,5188     x x 

834,5262 x     x 

835,5335     x x 

857,5169 x     x 

861,5500 x    x x 

863,5651      x 

885,5497 x    x x 

899,7090      x 

909,5479   x   x 

913,5805   x   x 
REFERENCES:a (23), b(18), c(14), d(24), e(11), fData presented in this manuscript 

 

 

 

 

 

 

 

 

 



Figure S1a. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from the 
region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid on 
the DESI-MSI image of adjacent benign tissue (ABT) from a HER2 subtype sample (Sample 
A42). The 2D molecular image presented was obtained for the ion with m/z value of 187.0065. 

 

 

Figure S1b. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of invasive breast cancer (IBC) regions from a HER2 subtype sample 
(Sample A42). The 2D molecular image presented was obtained for the ion with m/z value of 
303.2331. 



 

Figure S1c. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of adjacent benign tissue (ABT) from a luminal A subtype sample 
(Sample A28). The 2D molecular image presented was obtained for the ion with m/z value of 
187.0065. 

 

Figure S1d. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of invasive breast cancer (IBC) regions from a luminal A subtype 
sample (Sample A28). The 2D molecular image presented was obtained for the ion with m/z 
value of 303.2331. 

 



 

Figure S1e. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of adjacent benign tissue (ABT) from a luminal A subtype sample 
(Sample A67). The 2D molecular image presented was obtained for the ion with m/z value of 
187.0065. 

 

Figure S1f. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of invasive breast cancer (IBC) regions from a luminal A subtype 
sample (Sample A67). The 2D molecular image presented was obtained for the ion with m/z 
value of 303.2331. 



 

Figure S1g. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of adjacent benign tissue (ABT) from a triple negative subtype sample  
(Sample A1). The 2D molecular image presented was obtained for the ion with m/z value of 
187.0065. 

 

Figure S1h. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of invasive breast cancer (IBC) regions from a triple negative subtype 
sample (Sample A1). The 2D molecular image presented was obtained for the ion with m/z 
value of 303.2331. 



 

Figure S1i Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of adjacent benign tissue (ABT) from a triple negative subtype sample 
(Sample A7). The 2D molecular image presented was obtained for the ion with m/z value of 
187.0065. 

 

Figure S1j. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of invasive breast cancer (IBC) regions from a triple negative subtype 
sample (Sample A7). The 2D molecular image presented was obtained for the ion with m/z 
value of 303.2331. 

 



 

Figure S1k. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of adjacent benign tissue (ABT) from a luminal B subtype sample 
(Sample A9). The 2D molecular image presented was obtained for the ion with m/z value of 
187.0065. 

 

 

Figure S1l. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of invasive breast cancer (IBC) regions from a luminal B subtype 
sample (Sample A9). The 2D molecular image presented was obtained for the ion with m/z 
value of 303.2331. 



 

Figure S1m. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of adjacent benign tissue (ABT) from a luminal B subtype sample 
(Sample A8). The 2D molecular image presented was obtained for the ion with m/z value of 
187.0065. 

 

Figure S1n. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of invasive breast cancer (IBC) regions from a luminal B subtype 
sample (Sample A8). The 2D molecular image presented was obtained for the ion with m/z 
value of 303.2331. 



Figure S1o. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of adjacent benign tissue (ABT) from a ductal carcinoma in situ 
subtype sample (Sample A48). The 2D molecular image presented was obtained for the ion with 
m/z value of 187.0065. 

 

Figure S1p. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of ductal carcinoma in situ (DCIS) regions from a DCIS subtype 
sample (Sample A48). The 2D molecular image presented was obtained for the ion with m/z 
value of 303.2331. 

 



 

Figure S1q. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of adjacent benign tissue (ABT) from a ductal carcinoma in situ 
subtype sample (Sample A40). The 2D molecular image presented was obtained for the ion with 
m/z value of 187.0065. 

 

Figure S1r. Representative negative ion mode DESI-MSI data (m/z 100–1200) obtained from 
the region delimited by the black square on hematoxylin and eosin (H&E) staining and overlaid 
on the DESI-MSI image of ductal carcinoma in situ (DCIS) regions from a DCIS subtype 
sample (Sample A40). The 2D molecular image presented was obtained for the ion with m/z 
value of 303.2331. 



 

Figure S2a. A representative selection of the regions of interest (ROI) identified in sample A8 
(luminal B subtype) based on hematoxylin and eosin stain (H&E) and DESI-MSI images. (a) The 
histologic evaluation and assignment of ROI performed, the yellow square selected in the figure 
is amplified and represent carcinoma ductal invasive (CDI). (b) The 2D molecular images 
obtained for ions with m/z values of 187.0065, 303.2331 and 734.5348. 
 

 

Figure S2b. A representative selection of the regions of interest (ROI) identified in sample A11 
(luminal A subtype) based on hematoxylin and eosin stain (H&E) and DESI-MSI images. (a) The 
histologic evaluation and assignment of ROI performed, the carcinoma ductal invasive (CDI) is 
outlined in yellow and the adjacent benign tissue in blue. (b) The 2D molecular images obtained 
for ions with m/z values of 187.0065, 303.2331 and 734.5348. 
 



 

Figure S2c. A representative selection of the regions of interest (ROI) identified in sample A28 
(luminal A subtype) based on hematoxylin and eosin stain (H&E) and DESI-MSI images. (a) The 
histologic evaluation and assignment of ROI performed. The squares selected in the figure are 
amplified and represent the adjacent benign tissue in blue and carcinoma ductal invasive (CDI) 
in yellow and. (b) The 2D molecular images obtained for ions with m/z values of 187.0065, 
303.2331 and 734.5348. 
 

 

Figure S2d. A representative selection of the regions of interest (ROI) identified in sample A5 
(DCIS subtype) based on hematoxylin and eosin stain (H&E) and DESI-MSI images. (a) The 
histologic evaluation and assignment of ROI performed. The squares selected in the figure are 
amplified and represent ductal carcinoma in situ (DCIS) in black and carcinoma ductal invasive 
(CDI) in yellow. (b) The 2D molecular images obtained for ions with m/z values of 187.0065, 
303.2331 and 734.5348. 

 



 

Figure S2e. A representative selection of the regions of interest (ROI) identified in sample A40 
(DCIS subtype) based on hematoxylin and eosin stain (H&E) and DESI-MSI images. (a) The 
histologic evaluation and assignment of ROI performed. The squares selected in the figure are 
amplified and represent ductal carcinoma in situ (DCIS). (b) The 2D molecular images obtained 
for ions with m/z values of 187.0065, 303.2331 and 734.5348. 
 

 

Figure S2f. A representative selection of the regions of interest (ROI) identified in sample A1 
(triple negative subtype) based on hematoxylin and eosin stain (H&E) and DESI-MSI images. (a) 
The histologic evaluation and assignment of ROI performed. The squares selected in the figure 
are amplified and represent carcinoma ductal invasive (CDI) in yellow and the adjacent benign 
tissue in blue. (b) The 2D molecular images obtained for ions with m/z values of 187.0065, 
303.2331 and 734.5348. 
 



 

Figure S2g. A representative selection of the regions of interest (ROI) identified in sample A7 
(triple negative subtype) based on hematoxylin and eosin stain (H&E) and DESI-MSI images. (a) 
The histologic evaluation and assignment of ROI performed. The yellow square selected in the 
figure is amplified and represent carcinoma ductal invasive (CDI). (b) The 2D molecular images 
obtained for ions with m/z values of 187.0065, 303.2331 and 734.5348. 

 

Figure S2h. A representative selection of the regions of interest (ROI) identified in sample A31 
(HER2 subtype) based on hematoxylin and eosin stain (H&E) and DESI-MSI images. (a) The 
histologic evaluation and assignment of ROI performed. The yellow square selected in the figure 
is amplified and represent carcinoma ductal invasive (CDI). (b) The 2D molecular images 
obtained for ions with m/z values of 187.0065, 303.2331 and 734.5348. 



 

Figure S2i. A representative selection of the regions of interest (ROI) identified in sample A42 
(HER2 subtype) based on hematoxylin and eosin stain (H&E) and DESI-MSI images. (a) The 
histologic evaluation and assignment of ROI performed, the carcinoma ductal invasive (CDI) is 
outlined in yellow and the adjacent benign tissue  in blue. (b) The 2D molecular images obtained 
for ions with m/z values of 187.0065, 303.2331 and 734.5348. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S3a. The individual distribution profiles of 15 molecules mapped throughout a breast 
tissue containing triple negative invasive breast cancer and adjacent benign tissue (ABT) 
regions (Sample A1). (a) The histologic evaluation and assignment of ROI performed. The 
squares selected in the figure are amplified and represent carcinoma ductal invasive (CDI) in 
yellow and ABT in blue. (b) The 2D molecular images obtained for ions with m/z values of 
124.0068, 145.0612, 146.053, 167.0210, 175.0241, 187.0065, 248.9286, 279.2330, 303.2331, 
306.0765, 600.5140, 682.5906, 788.5438, 794.5443 and 885.5497. 



 

 

Figure S3b. The individual distribution profiles of 15 molecules mapped throughout a 
breast tissue containing triple negative invasive breast cancer and adjacent benign tissue 
regions (Sample A7). (a) The histologic evaluation and assignment of ROI performed. 
The yellow square selected in the figure is amplified and represents carcinoma ductal invasive 
(CDI). (b) The 2D molecular images obtained for ions with m/z values of 124.0068, 
145.0612, 146.053, 167.0210, 175.0241, 187.0065, 248.9286, 279.2330, 303.2331, 
306.0765, 600.5140, 682.5906, 788.5438, 794.5443 and 885.5497. 



 

 

Figure S3c. The individual distribution profiles of 15 molecules mapped throughout a breast 
tissue containing ductal carcinoma in situ (DCIS), luminal B invasive breast cancer and adjacent 
benign tissue (ABT) regions (Sample A2). (a) The histologic evaluation and assignment of ROI 
performed. The squares selected in the figure are amplified and represent carcinoma ductal 
invasive (CDI) in yellow, ABT in blue, and DCIS in black. (b) The 2D molecular images obtained 
for ions with m/z values of 124.0068, 145.0612, 146.053, 167.0210, 175.0241, 187.0065, 
248.9286, 279.2330, 303.2331, 306.0765, 600.5140, 682.5906, 788.5438, 794.5443 and 
885.5497. 



 
 

 

Figure S3d. The individual distribution profiles of 15 molecules mapped throughout a breast 
tissue containing luminal B invasive breast cancer (Sample A8). (a) The histologic evaluation and 
assignment of ROI performed. The yellow square selected in the figure is amplified and represents 
carcinoma ductal invasive (CDI) in yellow. (b) The 2D molecular images obtained for ions with 
m/z values of 124.0068, 145.0612, 146.053, 167.0210, 175.0241, 187.0065, 248.9286, 279.2330, 
303.2331, 306.0765, 600.5140, 682.5906, 788.5438, 794.5443 and 885.5497. 



 

 

Figure S3e. The individual distribution profiles of 15 molecules mapped throughout a breast 
tissue containing ductal carcinoma in situ (DCIS) and invasive breast cancer (Sample A5). (a) 
The histologic evaluation and assignment of ROI performed. The squares selected in the figure 
are amplified and represent carcinoma ductal invasive (CDI) in yellow and DCIS in black. (b) 
The 2D molecular images obtained for ions with m/z values of 124.0068, 145.0612, 146.053, 
167.0210, 175.0241, 187.0065, 248.9286, 279.2330, 303.2331, 306.0765, 600.5140, 682.5906, 
788.5438, 794.5443 and 885.5497. 



 

 

Figure S3f. The individual distribution profiles of 15 molecules mapped throughout a breast 
tissue containing ductal carcinoma in situ (DCIS) breast cancer (Sample A50). (a) The histologic 
evaluation and assignment of ROI performed. The green square selected in the figure is amplified 
and represents DCIS. (b) The 2D molecular images obtained for ions with m/z values of 124.0068, 
145.0612, 146.053, 167.0210, 175.0241, 187.0065, 248.9286, 279.2330, 303.2331, 306.0765, 
600.5140, 682.5906, 788.5438, 794.5443 and 885.5497. 
 

 



 

 

Figure S3g. The individual distribution profiles of 15 molecules mapped throughout a breast 
tissue containing luminal A invasive breast cancer and adjacent benign tissue regions (Sample 
A28). (a) The histologic evaluation and assignment of ROI performed. The squares selected in 
the figure are amplified and represent carcinoma ductal invasive (CDI) in yellow and ABT in 
blue. (b) The 2D molecular images obtained for ions with m/z values of 124.0068, 145.0612, 
146.053, 167.0210, 175.0241, 187.0065, 248.9286, 279.2330, 303.2331, 306.0765, 600.5140, 
682.5906, 788.5438, 794.5443 and 885.5497. 



 

 

Figure S3h. The individual distribution profiles of 15 molecules mapped throughout a breast 
tissue containing HER2 invasive breast cancer (Sample A31). (a) The histologic evaluation and 
assignment of ROI performed. The yellow square selected in the figure is amplified and represents 
carcinoma ductal invasive (CDI) in yellow. (b) The 2D molecular images obtained for ions with 
m/z values of 124.0068, 145.0612, 146.053, 167.0210, 175.0241, 187.0065, 248.9286, 279.2330, 
303.2331, 306.0765, 600.5140, 682.5906, 788.5438, 794.5443 and 885.5497. 



 

 

Figure S3i. The individual distribution profiles of 15 molecules mapped throughout a breast 
tissue containing HER2 invasive breast cancer and adjacent benign tissue regions (Sample A43). 
(a) The histologic evaluation and assignment of ROI performed. The yellow square selected in 
the figure is amplified and represents carcinoma ductal invasive (CDI) in yellow. (b) The 2D 
molecular images obtained for ions with m/z values of 124.0068, 145.0612, 146.053, 167.0210, 
175.0241, 187.0065, 248.9286, 279.2330, 303.2331, 306.0765, 600.5140, 682.5906, 788.5438, 
794.5443 and 885.5497. 

 



 

Figure S4 a. The 2D molecular image obtained for the ion with m/z values of 187.0065 in breast 
tissue containing HER2 invasive breast cancer and adjacent benign tissue regions (Sample A43). 
This ion presents high relative intensity in adjacent benign tissues than in carcinoma ductal 
invasive in all subtypes analyzed.   
 

 

 
Figure S4 b. The 2D molecular image obtained for the ion with m/z values of 187.0065 in breast 
tissue containing luminal A invasive breast cancer and adjacent benign tissue regions (Sample 
A28). The squares selected in the figure are amplified and represent carcinoma ductal invasive 
(CDI) in yellow and adjacent benign tissue in blue. This ion presents high relative intensity in 
adjacent benign tissues than in carcinoma ductal invasive in all subtypes analyzed.   

m/z 187.0065 



 

Figure S4c. The 2D molecular image obtained for the ion with m/z values of 187.0065 in breast 
tissue containing triple negative invasive breast cancer and adjacent benign tissue regions (Sample 
A1). The squares selected in the figure are amplified and represent carcinoma ductal invasive 
(CDI) in yellow and adjacent benign tissue in blue. This ion presents high relative intensity in 
adjacent benign tissues than in carcinoma ductal invasive in all subtypes analyzed.   
 
 
 
 

 

 

 

 

 

 



 

 

 

 

 
Figure S5a. The 2D molecular images for nine m/z values identified for a triple negative sample 
(Sample A1), which represent increasing degrees of saturation for different categories of lipids 
are shown. (a) The histologic evaluation and assignment of ROI performed. (b) The 2D molecular 
images obtained for ions with m/z values of 327.2330, 329.2490, 331.2640, 758.4990, 760.5124, 
771.5179, 773.5328, 861.5500 and 863.5651. PS - phosphatidylserine, PG – 
phosphatidylglycerol, PI - phosphatidylinositol. 

 

 

 

 



 

 

Figure S5b. The 2D molecular images for nine m/z values identified for a luminal B sample 
(Sample A2), which represent increasing degrees of saturation for different categories of lipids 
are shown. (a) The histologic evaluation and assignment of ROI performed. (b) The 2D molecular 
images obtained for ions with m/z values of 327.2330, 329.2490, 331.2640, 758.4990, 760.5124, 
771.5179, 773.5328, 861.5500 and 863.5651. PS - phosphatidylserine, PG – 
phosphatidylglycerol, PI - phosphatidylinositol. 

 

 



  

 

 

 

 

 

Figure S5c. The 2D molecular images for nine m/z values identified for a luminal B sample 
(Sample A8), which represent increasing degrees of saturation for different categories of lipids 
are shown. (a) The histologic evaluation and assignment of ROI performed. (b) The 2D molecular 
images obtained for ions with m/z values of 327.2330, 329.2490, 331.2640, 758.4990, 760.5124, 
771.5179, 773.5328, 861.5500 and 863.5651. PS - phosphatidylserine, PG – 
phosphatidylglycerol, PI - phosphatidylinositol. 

 

 

 

 

 

 

 

 

 



 

 

 

Figure S5d. The 2D molecular images for nine m/z values identified for a ductal carcinoma in 
situ sample (Sample A5), which represent increasing degrees of saturation for different categories 
of lipids are shown. (a) The histologic evaluation and assignment of ROI performed. (b) The 2D 
molecular images obtained for ions with m/z values of 327.2330, 329.2490, 331.2640, 758.4990, 
760.5124, 771.5179, 773.5328, 861.5500 and 863.5651. PS - phosphatidylserine, PG – 
phosphatidylglycerol, PI - phosphatidylinositol. 

 



 

 

Figure S5e. The 2D molecular images for nine m/z values identified for a ductal carcinoma in 
situ sample (Sample A40), which represent increasing degrees of saturation for different 
categories of lipids are shown. (a) The histologic evaluation and assignment of ROI performed. 
(b) The 2D molecular images obtained for ions with m/z values of 327.2330, 329.2490, 331.2640, 
758.4990, 760.5124, 771.5179, 773.5328, 861.5500 and 863.5651. PS - phosphatidylserine, PG 
– phosphatidylglycerol, PI - phosphatidylinositol. 
 



 

 

Figure S5f. The 2D molecular images for nine m/z values identified for a luminal A sample 
(Sample A28), which represent increasing degrees of saturation for different categories of lipids 
are shown. (a) The histologic evaluation and assignment of ROI performed. (b) The 2D molecular 
images obtained for ions with m/z values of 327.2330, 329.2490, 331.2640, 758.4990, 760.5124, 
771.5179, 773.5328, 861.5500 and 863.5651. PS - phosphatidylserine, PG – 
phosphatidylglycerol, PI - phosphatidylinositol. 

 



 

 

Figure S5g. The 2D molecular images for nine m/z values identified for a luminal A sample 
(Sample A67), which represent increasing degrees of saturation for different categories of lipids 
are shown. (a) The histologic evaluation and assignment of ROI performed. (b) The 2D molecular 
images obtained for ions with m/z values of 327.2330, 329.2490, 331.2640, 758.4990, 760.5124, 
771.5179, 773.5328, 861.5500 and 863.5651. PS - phosphatidylserine, PG – 
phosphatidylglycerol, PI - phosphatidylinositol. 

 



 

 

Figure S5h. The 2D molecular images for nine m/z values identified for a HER2 sample (Sample 
A31), which represent increasing degrees of saturation for different categories of lipids are shown. 
(a) The histologic evaluation and assignment of ROI performed. (b) The 2D molecular images 
obtained for ions with m/z values of 327.2330, 329.2490, 331.2640, 758.4990, 760.5124, 
771.5179, 773.5328, 861.5500 and 863.5651. PS - phosphatidylserine, PG – 
phosphatidylglycerol, PI - phosphatidylinositol. 

 

 

 



 

 

Figure S5i. The 2D molecular images for nine m/z values identified for a HER2 sample (Sample 
A43), which represent increasing degrees of saturation for different categories of lipids are shown. 
(a) The histologic evaluation and assignment of ROI performed. (b) The 2D molecular images 
obtained for ions with m/z values of 327.2330, 329.2490, 331.2640, 758.4990, 760.5124, 
771.5179, 773.5328, 861.5500 and 863.5651. PS - phosphatidylserine, PG – 
phosphatidylglycerol, PI - phosphatidylinositol. 

 

 

 

 



 

Figure S6a. The 2D molecular images for a luminal B invasive breast cancer sample containing 
ductal carcinoma in situ (DCIS) (Sample A2) for two m/z values which were selected as important 
for classifying DCIS samples. (a) The histologic evaluation and assignment of ROI performed. 
The black square selected in the figure is amplified and represents DCIS.  (b) The 2D molecular 
images obtained for ions with m/z values of 746.5099 and 812.5440. 
 

 

Figure S6b. The 2D molecular images for a ductal carcinoma in situ (DCIS) sample (Sample A5) 
for two m/z values which were selected as important for classifying DCIS samples. (a) The 
histologic evaluation and assignment of ROI performed. The black square selected in the figure 
is amplified and represents DCIS. (b) The 2D molecular images obtained for ions with m/z values 
of 746.5099 and 812.5440. 



 

Figure S6c. The 2D molecular images for a ductal carcinoma in situ (DCIS) sample (Sample 
A48) for two m/z values which were selected as important for classifying DCIS samples. (a) The 
histologic evaluation and assignment of ROI performed. The black squares selected in the figure 
are amplified and represent DCIS. (b) The 2D molecular images obtained for ions with m/z values 
of 746.5099 and 812.5440. 
 

 

Figure S6d. The 2D molecular images for a ductal carcinoma in situ (DCIS) sample (Sample 
A50) for two m/z values which were selected as important for classifying DCIS samples. (a) The 
histologic evaluation and assignment of ROI performed. The black square selected in the figure 
is amplified and represents DCIS.   (b) The 2D molecular images obtained for ions with m/z values 
of 746.5099 and 812.5440. 

 



 

 

Figure S7. Extracted ion current of m/z 384,0825 (positive mode) and mass spectra obtained for 
adjacent benign tissue (ABT) from Sample A2. (a) Extracted ion chromatogram (m/z 384) for 
ABT from Sample A2. (b) Exact mass spectrum (positive electrospray), from which the molecular 
formula was calculated as C16H16F2N3O4S, compatible with the protonated species of 
pantoprazole. (c) Collision induced dissociation (CID) at m/z 384.0825 identifies the species as 
pantoprazole when compared to the CID of the standard given in the Human Metabolome 
Database (http://www.hmdb.ca/). 
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Figure S8. Extracted ion chromatogram of m/z 187,0045 (negative mode) and mass spectrum 
obtained for adjacent benign tissue (ABT) from Sample A2. (a) Extracted ion chromatogram (m/z 
187) for ABT from Sample A2. (b) Exact mass spectrum (negative electrospray) of m/z 187,0045.  
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