m— Contact information:

: UniverSitﬁt TOWdrdS fdngde qnd qun'I'i'l'qﬁve 4D Lipidomics - Presenter: edward.rudt@Quni-muenster.de
Wtnster From PASEF to prm-PASEF e e Bk et

"'University of MUnster 2Bruker Daltonics GmbH & Co. KG

Institute of Inorganic and Analytical Chemistry Bremen, Germany Senior author University of Munster: i
e Germ%ny heiko.hayen@uni-muenster.de www.bruker.com/metabolomics

Edward Rudt!, Viola Jeck?, Nikolas Kessler?, Christian Mller?, lImari Krebs?, Heiko Neuweger?, Heiko Hayen'

Intr tion Lipi ntitation
oductio This poster in a nutshell: pid qua ario
= lipids play an important role on cellular level, i.e., phospholipids as main components for ST T : : : : = lipid class separation by HILIC-MS/MS favors quantitation using one IS per lipid class
e Co = precise lipid quantitation with high confidence based on HILIC-TIMS-PASEF using prm-PASEF
membrane stabilization!'! P Plaq J IP , . . i . :
= user-friendly workflow by combination of MetaboScape 2024b and TASQ 2024b software solutions = however, this coelution favors also isobaric type-ll overlaps that result from the natural isofopic
= phospholipids consist of nonpolar acyl chains with varying chain length and number of double . pattern of lipid species with an additional double bond (Am/z =2 Da; Figure 12a+b)
bonds as well as different phosphate-based subclasses (Figure 1)
Screening » ASQ DC"C'. ‘ TC Tqrg.ei.e.d = using high ramp times, a TIMS separation of isobaric type-Ill overlaps is obtained (Figure 12c)
= due to the structural diversity and huge number, lipid quantitation remains analytically Processing _ <d Acquisition
challenging and requires both powerful analytical techniques and tailored software solutions . . . o - 0)2)(105_ 53%.236% c) 342
) . Figure 5: Scheme of the developed workflow for high-confidence lipid quantitation by prm-PASEF. 90 -
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Figure 1. Schematic overview of the glycerophospholipid classes phosphatidic acid (PA), phosphatidylcholine (PC), == L Lo ‘P | | CCS;}} mgs ~ O ; : n: = I* gress [ . pectrum | ElNELE g 5&/ > 35
phosphatidylethanolamine (PE), phosphatidylglycerol (PG), phosphatidylinositol (Pl) and phosphatidylserine (PS), as well as . o @O%j|18-1(d7) Lyso PC| [118:1-18:1(dl9) SM] | © mex 152 [ A - i oS PC 36:2 %
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= a 4D-Lipidomics approach utilizing tfrapped ion mobility spectrometry (TIMS) hyphenated into an N | 15:018:1(d7) PI | o ) ) N 0 PC 36:1 1
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and unambiguous lipid assignment (Figure 3) Figure &: Survey plot of the annotated lipid species in Figure 7: MS2 spectrum of PC 18:0_18:2 with highlighted fransitions Figure 12: a) Sgheme of |sobo.r|c.’rype—ll overlaps in MS based on the ng’ruro!l |so’rop.|c pattern of lipids, b) exempllfled for. PC 36:1.
. o . . . MetaboScape. by the rule-based lipid annotation module in MetaboScape. c) TIMS separation of PC species in human plasma of a homologous series with varying double bonds and varying ramp times.
= paradllel reaction monitoring-parallel accumulation-serial fragmentation (prm-PASEF) for targeted

= for accurate quantitation of non-baseline TIMS resolved type-Ill overlaps, i.e., PC 36:1 and SM d34:0
(Figure 13), we recommend the use of the M+1 signal for quantitation in TASQ

4D-Lipidomics due to its reproducible and comprehensive MS2 scheduling[? (Figure 4)

= for absolute quantitation, a stable isotope labelled internal standard (IS) per lipid class was used Quantitative data processing in TASQ

with external calibration » annotated lipid species are transferred to the targeted/quantitative TASQ software including lipid species * thus, TIMS improved the quantitation accuracies compared to convenfional fype-ll cormrection
, . . . transitions that support the reliability in lipid quantitation on species or molecular species level factors for PC 36:1 and SM d34:0 by 74 7% and 42 %, respectively (Figure 14)
=  Sample: NIST SRM 1950 plasma (Matyash extraction®!), Splash Lipidomix internal standard mixture . - . :
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Figure 2: Schematic overview of the utilized HILIC-TIMS-MS/MS workflow for targeted and quantitative 4D-Lipidomics.  rcmoim (Gmor | | wn bo| e O | O [cusiont ot se 58 6w b2 63 ok & a5 & & Tmelmn o
T max Figure 8: Overview of the transferred lipids from MetaboScape to  Figure 9: EIC of PC 18:0_18:2 including lipid species transitions by 4053 167 SM d34:0
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