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4D-lipidomics profiling in ALD using VIP-HESI and trapped ion mobility time-of-flight mass spectrometry

University Medical Centers

fl AmMmsterdam UMC BCR.I.>J§E7R
(<

. . . . Volcano plot
Yorrick R.J. Jaspers’, Sven W. Meyer?, Ansgar Korf2, Matthew Lewis?, Jan Data ana|y3IS 4D' Ll pldom ICS | P

Bert Van Klinken'3, Eric Wever'3, Mia L. Pras-Raves'3, Stephan Kemp’, Detected linid “”“
Frédéric M. Vaz':3 and Michel Van Weeghel':3 Bruker MetaboScape clected lipias I S .
' Laboratory Genetic Metabolic Diseases, Amsterdam UMC, University of Amsterdam, Amsterdam RT [min] CCS (AT m/z meas. M meas. lons MS/MS Name Molecular For..  Annotations AQ EE:: tEE s | TGE:B:&;&*; Fw“‘zgf%’::gai;;gj N “'“"‘"Lfc‘”;;.nn_%j
Gastroenterology Endocrinology Metabolism, Amsterdam, Netherlands, 2 Bruker Daltonics GmbH & Co. KG, 267 7.04 2394 572.37015 571.36288 9| I 2-acyl LPC(22:4) = CagHsyNO5P 5L 2-acyl LPC poaso e %, '_258}9(552) N v e sa
Bremen, Germany, 3 Core Facility Metabolomics, Amsterdam UMC, Amsterdam, Netherlands 268 7.16 225.0 530.32363 52031635 * 9 I 2-acyl LPE(22:4) | CarHagNO7P ol o ?C‘E““-"' e {ﬂ)?w” T e
269 9.14 252.8 628.43299 627.42571 *°| I l-acyl LPC(26:4)  CasHgNO7P St 2 R : cere "WH
. 270 9.65 255.5 618.44841 617.44113  + 3| I 1-acyl LPC(25:2) = CazHesNO7P E 50 LR & W o i e Y oy R .
IntrOd uct|on 27 10.05 259.0 632.46380 631.45653 *+°|® I l-acyl LPC(26:2)  CasHesNO7P 5 _gg;: b 9; DG_P g oS s (():‘:(‘)’() e | Sromazm
22 11.05 2825 73054061 72053334 *°| s PCIBIBT  CughrgNOgP i AR 2 ® Heccen | e 2 T D e
- Adrenoleukodystrophy (ALD) is a genetic metabolic 273 1.70 2877 746.57245 745.56460 7" s PC150181  CaiHeoNOgP i M " 24 e Hox3Cerd T e qun | o™ o
, , , , 274 1210 295.4 786.60353 78550625 9| I PC 18:1_18:1 CasHaaNQgP T = ¥ g; e S S - O
disorder characterized by accumulation of very long-chain 575 123 Y 262 60210 76150451 | <5 [ My IR : P 4 O 3 g
: 276 1247 2976 788.61947 78761219 * 9 I PC 18:0_18:1 CasHggNOgP : ccs i .
fatty acids (VLCFA) 14.15 321.0 900.74297 209.72660 || IR | PC 26:0_18:1 CsoHig2NOeP | (5D S . bl
278 14.66 2916 724,68163 706.64785  + === I DG 16:0_26:1 CasHzs0z _ca Eg—g
* In depth characterization of the ALD lipidome is needed to 279 1499 297.3 752.71402 73468093 **|" I DG26:0181  CarHooOs T PCA 3 | |
, , 280 16.05 332.5 006.84995 328.81630 * === m TG 18:0_18:0 1... | Ce7H1ge0s T Legend EE—S o208 )
elucidate the complex disease pathology and understand = 1699 1350 208.86580 T » o | it - o LD e
the highly unpredictable clinical course of ALD 202 14.09 218 871.76465 870.75737 | = 7| by SMId46:T) Cs1H0sNa0gP . & Conte 200 @ oug
285 10.60 219.5 678.50534 I 67749807 O L PC(28:0) (I5) CagH7zNOgP L5 E TG . .
284 13.70 316.5 843.73274 84272522 o= I SMid44:1) CagHgoMNz06P 5 ; 1000 TG_O Trend |OgFC VS Chaln |ength
285 15.95 314.8 810.79023 79275711t " I TG O-160_16:0...  CgiHyppOs T g 800 . contras  Contro
MethOd 286 16.54 1487 990.94251 972.00958  +*|== I TG 16:0_18:0_2.. | CeaH1200e T . Y rast [ ALD Contrel
0
«  We performed 4D-lipidomics (retention time, m/z, ion . LPC
o] . . 400 ‘
mobility and fragmentation) using an UHPLC-MS platform ' # .
employing timsTOF Pro (Bruker) in fibroblasts from ALD g
. =
patients and healthy controls. 2. Heatmap sorted on VIP score
40| Extracted ion chromatogram ||n| T5_ALDOOS_[RA4_1_4956 9. E1C 300 741620.002 +ATI IS E E é ) || | HexCer(d44:1) | L
. I : : EE=9% i . i o
* A vacuum-insulated probe heated ESI source was used and | \/\W\/\/\)L,\CM 3853 16 18:2_20:2 280
- fed 4 f ted . barallel o] | EAY K ~582g ] TG 18:1_18:1_28:1
ions were separated and fragmented using Paralle i 28328 L andl TG SM
3 ) ° PC26:0_18:1 D ‘ :
. . : VAR - PC(45:1)
Accumulation Serial Fragmentation (PASEF). ol _ _ ]3 VA= .- . y _ __ H rele 202 261
Intens, 13_ALDOOS_RA4_1_2956.d: BPM 900.741620.01 +All MS PC 20:0 26:2
o . . . o . x10°1 Extracted ion mobilogram - e FA(QBZO)_ ¢ g
Lipid Annotation was done using an in-house bioinformatics 3 f TG 18:1_18:1_26:1 - -
: : . . . : o 1-acyl LPC(28:1) O N T
pipeline in combination with MetaboScape (Bruker). z i PC 22:4_26:1 1-
1 } \ TG 18:1_18:1_30:1
/o ] TG 18:1_19:1_26:1 N ARANAANARNRNERRNRHURRENd A Au NuAuAi
0 T T2 Te T8 >0 >3 Mobikty, 1/K0 (v-s5/cme) . PC 240_181 34 36 38 40 42 44 de ista\éghaéiié:gﬂs;e 58 60 62 64 66 68 32 34 36 Tcs;g‘:ham%gngm 42 44 6
R e s u I ts Intens. 13_ALDDOS_RA4_1_4956.0: +PASEF(900.7446), 30.0¢V, 14.2:0.2min, 1/KD=1.57620.018, #7617-7841 PC 22: D_22:2
x103 MS/MS TG(652} °
. . . . 1% 18:1FA 26:0FA PC18:1_26:0 TG 181 18:1 26:2
- Using 4D-lipidomics we were able to generate an in-depth . v “' — LR e Conclusion
Phosphocholine *\ u}\/\[“’\ 0 o/ e Gﬁ/i\ 500.7419 PG 181301
characterization of the ALD lipidome in a four-dimensional | mj}:ﬂvqgg;, Uk e e Ae™ ,IQ/\@ REa PC(46:1) 4D-lipidomics using PASEF is a promising technique to
. . .. 1.00 CH, :'i'--**'-ﬁ*-c-ﬁi"'“‘ nf'f 'ar{—f:'- PC 181_260 . . . .
data space consisting of >1300 lipids. | i TG 16:0_26:1_26:1 enhance the characterization of the lipidome.
TG(60:3)
07 18:1FA v« 26:0FA 1-acyl LPC(26:0) ' ' ' DI '
*  Our results demonstrate that VLCFA are incorporated into T T, TG 17:0_18:1_28:1 VLCFAare mcorporated.mto multlplg gomplex Ipid species
. - . . . " 1sa0ms e _ 1Y TR e TG 16:0_18:1_28:1 thereby profoundly altering the ALD lipidome.
multiple complex lipid species including o A TG 16:0_18:1. 30 | R
(Iyso)phosphatidylcholines and neutral lipids | o3 T Further investigation is needed to analyse whether these
vy v s o S ; ;
- - - TG 1€:0_24:1._26:1 systemic lipidome changes can be tied to the multiform
200 300 400 500 600 700 800 900 myz 1-acyl LPC(26:1)
. it - . | | . | DG 18:1_26:1 gle] f ALD.
Acquisition of MS/MS spectra using PASEF enabled the Note: Fatty acid annotation with the highest MS/MS score is shown. =5 TG 18:1_18:1_26:0 pathology o
. e . . . A TG 16:0_18:0_26:0
identification of individual fatty acid moieties of VLCFA TG(67-2)
incorporated complex lipids. Control ALD

© 2022 Bruker For Research Use Only. Not for use in diagnostic procedures. Innovation with Integrity



