Shotgun Lipidomics of prostate cancer cells using ESI-MS

Shimadzu 8050 and simplified data analysis by SimLipid sare
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Introduction

Lipidomics is a relatively recent omics field of research which includes complex lipidome analysis. It is an emerging field in
biomedical research as lipids play an important role in cell, tissue and organ physiology and have potential as biomarkers of
disease or treatment success. Shotgun lipidomics! involves identification and quantification of lipids by direct infusion of
complex lipid samples into the mass spectrometer without any chromatographic separation. In 2017 prostate cancer is the
most commonly diagnosed cancer in Australia among males. It is estimated that the risk of a male being diagnosed with
prostate cancer by his 85th birthday will be 1in 7.
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SimLipid

(~2.5 x10° cells)

Lipid extraction in
MTBE:CH30H (10:3)

Lipid separation in
aqueous NH40Ac (0.15 M)

Dry down organic phase
By speed vac

Resuspend in CHCl3/CH30H
(1:2) for ESI-MS

Adapted from Matyash V et al. 2008

Example Phospholipid scans
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Shimadzu QqQ 8050 (LC-ESI-MS)
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Import raw data from native file
format (.lcd) into SimLipid
software in batch mode

ngh throughput data analysis

MetaboAnalyst software
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%3 patabase Search Search Results ] Quantitation |
B ?-Plgrln]:tzlt];ltn:a;:;r cells Abbreviation/Commo. .. #C:#DB Mame % Short Mame Formula Class Caorr. Int. Total Abundance
El Prostate Cancer Cells 2 v TG(14:0ME6:1(9ZW22:6(4. .. 527 TG(14:0M6:1/22:6) TGHZT) [CESHO206+MH4] T TAG BAT32.0 FBO26.8225 87092 4332
G- TCS rep - v TE(14:0M 4022 4(FZ 10_.. (504 TG(14:0M14:0122:4) TG{H0:4) [C53HI406+NH4] T TAG 2943420 282881.9075 445492 B398
__ TCS_repE ~ TE(14:0M4:0022: 30102 1. |50:3 TG(14:0M4:0022:3) TG{50:3) (CE3HIG06+NH4] T TAG 1507037.0 1493663.6797 2278382025
__ TCS_repS v TE(14:0M14:0/20:4(5Z 82, |48:4 TG(14:0M14:0/20:4) TG{48:4) [C51HI006+NH4] T TAG 772520 TEE74.0705 112977 3186
__ TCS_repat |v TE(14:0M4:0/18:3(6Z 92, ... |46:3 TG(14:0M14:0018:3) TG{46:3) [CA9HEE06+MNH4] T TAG G7080.0 670800 99042 3367
_. rnTC_S rep ~ TG(14:0M4:0/18:0)[iso3] |46:0 TG(14:0M14:0018:0) TG{46:0) [(C49HO406+NH4] T TAG 1650735.0 1531422 905 2271219.2073
__ mTCS_repE v TE(14:0M14:0/16:1{92))[is...| 441 TG(14:0M14:0M16:1) TG{44:1) [CATHER06+NH4] T+ TAG 460459.0 4462027748 640254 684
__ mTCS_repS v TG(14:0M14:0/16:0)[iso3] |44:0 TG(14:0M14:016:0) TG{44:0) [CATHI006+NH4] T+ TAG 6160320 596517 4023 265964 6018 o
__ mTCS_re;M |v TGE(14:0M14:0014:0) 42:0 TG(14:0/14:0014:0) TG{42:0) [CASHEEOE+NH4] T TAG 7202950 7202950 1024012.074 T _____,_,_,ﬂ—f"‘"
_. TOFA _rem ~ TE12:0020:5(82 82 11Z .. |54:11 TG(12:0/20:5/22:6) TG{E4:11) (CE7THER06+NH4] T TAG 14684.0 14684.0 223867174 . [T | ‘_____F__F__._._.—-—-—-—'—’
__ TGFA_repE v TE12:0/20:4(52 82 11Z,... |54:10 TG12:0020:4/22:6) TG(54:10) [CETHI006+NH4] T+ TAG 97052.0 95216.1368 153300.3122 T 111 | -
__ TGF.-"-"._FEDE rd TE(12:0M8:4(62,97 127, |52:10 TG(12:0M18:4/22:6) TG(52:10) [CESHEE0G+NH4] T TAG 29056.0 29056.0 42686.76 . T |
__ TOFA_repeL v TG(12:0M8:2(82 122)20:... 507 TG(12:0M18:2/20:5) TGHNT) [C53HER06+NH4] T TAG 51416.0 51416.0 TE957 6241 o . B T I S - S
__ GRLIS_TAT rep ~ TG(12:0M8:2{82 12Z2)20:..|50:5 TG(12:0M8:2/20:3) TG{50:5) (CE3HI206+NH4] T TAG 41603.0 41124 8283 61478.678 °_| nd
__ URLISTAT_repE v TE(12:0M8:1(82)18:1(8. . |48:2 TG(12:0M8:118:1) TG{48:2) [C51HI406+NH4] T+ TAG 3236184.0 2195089 861 4772803.94456 - @ Control
.. GRLISTAT_repE v TG(12:0M8:0/20:0)[iso6] |50:0 TG(12:0M8:0020:0) TG{H0:0) (CE3H10206+NH4] T TAG TA0186.0 1110355632 1652613458 ~ @ mTCS
__ GRLISTAT_repei ~ TGE12:0ME:1(8Z2)20:4(5... |48:5 TG(12:0M6:1/20:4) TG(48:5) (CE1HER06+NH4] T* TAG 39181.0 346436712 BO797.117 — @ ORLISTAT
__ Control_rep ~ TG('12:UJ"1E:1(QE}J'ED:D}[!S...48:1 TG(12:0M6:1/20:0) TG{48:1) (CE1HIG06+NH4] T TAG G6B04671.0 6552315.0471 98030231102 o ®
A} v TE(12:0M6:1(9Z)18:0)is...|46:1 TG(12:0M6:1/18:0) TG{46:1) [CA9HI206+NH4] T TAG 1979371.0 1948285 1125 28741207207 E TOFA
__ Control_rep3 v TGE12:0ME6:0/18:2(9Z 12 |46:2 TG(12:0M16:0/18:2) TG{46:2) (CA9HI006+MNH4] T TAG 518436.0 516071.7524 THR078.5477
_. Cnntrnl_repet ~ TE12:0M4:1(82)22:2(1... |48:3 TG(12:0M4:1122:2) TG{48:3) (C51HI206+MH4] T* TAG 558218.0 5559491931 829606 8131
_____ % LC-MS and_L{:-IMSJ'SDNARMS Pe v TGE12:0M4:1(8Z)20:5(5... |46:6 TG(12:0M14:1/20:5) TG{46:6) [C49HE206+NH4] T TAG 9786.0 9736.0 13756.7298
v TGE12:0M4:1(9Z2)20:4(5... |46:5 TG(12:0M4:1/20:4) TG{46:5) [CAGHE406+NH4] T TAG 4393.0 43930 GE78.3649
v TGE12:0M4:0022.6(4Z 72, |48:6 TG(12:0M4:0/22:6) TG{48:6) (CE1HER0G+NH4] T TAG 52973.0 52973.0 21031.4408
P | | ﬂ ~ TGE(M12:0M4:0/18:4{62 9Z,...|44:4 TG(12:0M14:0018:4) TG{44:4) (CATHE206+NH4] T TAG 4893.0 43930 7188 4057
-~ v TE12:0M4:0/18:2(92 12 |44:2 TG(12:0M14:018:2) TG{44:2) [CATHEE06+NH4] T+ TAG 160190.0 160184 625 2307868287
Lipid Information |v TE12:0M4:0014:1{9Z))is...|40:1 TG(12:0M4:0014:1) TG40:1) [CA3HE006+NH4] T TAG 21155.0 21155.0 297387715
Lipid ID LMGP03010104 v TE12:0M 2002003082 11 |44:3 TG(12:0M2:0020:3) TG{44:3) (CATHE406+NH4] T* TAG 24450 24450 3361.6138
AbbreviComm. Name |PS(14:0/20:3(8Z 11Z.- ~ TE12:0M2:0M8:2(92 12 |42:2 TG(12:0M2:0M18:2) TG{42:2) [C45HE206+NH4] T TAG 46506.0 46506.0 645451408
#C:DB in Fatty Acyl |34:3 : : — v TE12:0M2:0/18:1(92))is...|42:1 TG(12:0M2:0M18:1) TG42:1) [CASHE406+NH4] T TAG 183661.0 183661.0 256742 8592
#DB . : |v TGE(12:0M2:0/16:0)[iso3] |40:0 TG(12:0M12:0016:0) TG{40:0) (C43HE206+MH4] T TAG 1297162.0 12971620 1809346 5428
#Tp 0 ~ TGE(12:0M2:0/14:0)[iso3] |38:0 TG(12:0M12:0014:0) TG(38:0) (C41HT206+NH4] T TAG 1060627.0 1060627.0 1458248 8196
#DBin C.C 5 ~ SMid18:1/24:0) 421 SM(d18:1/24:0) SMd2:1) [C47THISNZORP+H] 1+ Phosphosphingolipids 1119429.0 0.0 0.0
Sys Name 1tetradecanoyl-2-(8Z [v SM(d18:1/16:0) 341 SM(d18:116:0) SM(34:1) [CA9HTANZ0RP+H] 1+ Phosphosphingolipids 12347 .0 312347 0 R051708.126
Category Glycernphnsphnlipids ~ SM(d18:1/14:0) 321 SM(d18:114:0) SM(3Z:1) [C37H7EMN206P+H] L Phosphosphingolipids GG37.0 GE3T.0 8361.6227
Main Class P ~ SM{d18:0/22:0) 40:0 SM{d18:0622:0) SM{40:0) [C45HI3NZ0RP+H] 1+ Phosphosphingolipids 288908.0 0.0 0.0
Sub Class Diacylglycerophospho v PS-MAC(12:018:1(92)16... |52 PS-MAC(18:0M18:116:0) P3-MACS2:1) (C58H110MO11P-H] - P3 14694.0 14694.0 27699 3755
Mass 57 4593545199995 rd PS(22:6(4Z 77 102 132 1. [44:10 PS(226/22:4) PSi44:10) (CEOHTENO10P+H] T P3 24218.0 24218.0 ATH13.8543
Formula CJ,D.H?ENGWF' v PS(22:6(4Z 72 10213214211 PS(22.6/20:5) PSi42:11) [C48H72MO10P-H] - P3 51654.0 51470.694 T4229 8632
Other DB PubChem Substance ~ PS{22:6(4Z 7Z 102 132 1...[42:10 PS{22:6/20:4) PSi42:10) (C48HT4ANOA0P+H] T P3 4494 0 4484 0 TH13.7872
~ PS(22:6(4Z27Z 102132 1...[40:8 PS(226M8:2) PS(40:8) (CAEHTANCA0P-HI - P3 282498.0 74438772 F32343.4171

Export SimLipid results into CSV file, and perform Statistical

analysis using MetaboAnalyst software

Summary

High throughput data analysis was performed by directly importing raw Shimadzu data files (.lcd
format) into SimLipid. Preliminary data analysis with Simlipid has shown some promising
functionalities for both qualitative and quantitative analysis. The statistical analysis revealed very good

correlation by PCA analysis and good stratification of different treatments .

Future work will include addition of class specific internal standards for absolute quantitation.
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