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Enhancing structural elucidation of the lipidome through
optimized SFC-HRMS/MS hyphenation

Marie Valmori', Vincent Marie?,Francois Fenaille?, Benoit Colsch?, David Touboul!3
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SFC separation on packed column for lipids analysis is well adapted thanks to the interclass lipid Adapted from Koelmel et al.! -
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typically requires the use of Data Dependent Acquisition (DDA) MS/MS method, which is limited to £ gl e
: : : : : o : : . = ‘e%e’ =

the fragmentation to the most intense signals during a cycle time?4. Considering this issue, the | \ . Ry PO A llent
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strategy involving the iterative ion exclusion consisted of automatically placing prior fragmented ions _ g IR
on a list along sequential repetitive injections seems well adapted?. However, some MS/MS spectra G X - f
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at lower intensity present fragment ions of interest with weak signal-to-noise ratio. In this context, =
MS/MS acquisition method parameters are critical to ensure a short cycle time that meets this ‘ | ‘ ‘ ‘ |
minimum requirements for an optimal coverage of lipid species in complex biological matrices. SFC m/z
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gradient and MS/MS parameters of the Q/TOF were optimized to address this issue. A mix a lipid | lon precursor selected in first acquisition
standards representing of 27 lipid classes were injected to determine the optimized parameters for | lon precursor selected in second acquisition
the highly confident structural elucidation of lipid species present in complex biological matrices. Strategy for iterative list exclusion DDA Top N based method SFC-Q/TOF system used in this study

Materials and Methods

Determination of Optimal Collision Energies by ERMS

Mobile phase : MeOH + 20 mM AcNH, Solvent injection : Isopropanol \/\/\/\M ﬁ
supercrtical CO, Back Pressure Regulator pression : 130 bar TN \0\/\N<
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* The elution gradient initially established on a DEA column by Chollet et al.* was evaluated 901 e\; £S|- 730539L B
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Fig.1 : Extracted ion chromatograms at 5 ppm. For the visualization of all EICs, concentrations of standards vary. Standard - -
Standards specified by * are at 10 ug/mL, by ** are at 15 pug/mL, *** are at 20 pg/mL, **** are at 100 pg/mL andard concentration (Hg/mL)
Glycerolipids : Tri/Di/Monoacylglycerol (TG/DG/MG), Diacylglyceryltrimethylhomoserine (DGTS), Fig. 6 : Intensity of fragment of MS/MS spectra of PC 15:0 18:1 in positive and negative ionization mode
Di/Monogalactosyldiacylglycerol (D/MGDG) ; Sphingo(glycollipids : Ceramide (Cer), Lactosyl ceramide (LacCer),  With a fragmentation of a PC 15:0 18:1 with an optimal collision energy of 18 eV (Fig.5) in
Galactose ceramide (GalCer), Sphingomyelin (SM), Ganglioside (GM, GD) ; Fatty acyl : Acylcarnitine (CAR) ; negative ionization mode, the carboxylate anion at m/z 241.2173 is absent under conditions of
Sterol _lipids _: Cholesteryl Ester (CE) ; Glycerophospholipids : (Lyso)Phosphatidylcholine  ((L)PC), Hioh o q| _
(Lyso)Phosphatidylethanolamine ((L)PE); Phosphatidylglycerol (PG); (Lyso)phosphatidylinositol ((L)PI), Phosphatidic igh acquisition rate and low mass concentration.
acid (PA). While more intense ions are detected even when utilizing a high acquisition rate for both positive
e 27 lipid classes belonging to 5 distinct lipid categories are eluted along 13 minutes on the and negative ionization mode.
diethylamine stationary phase.  The most appropriate MS/MS acquisition rate is 10 Hz to promote the presence of fragments for
» lonization efficiencies are variable according to the polar headgroups of lipid species. the complete putative elucidation structure in both positive and negative ionization modes.

Laboureur, L., et al., (2015), Int. J. Mol. Sci. 16:6, 13898-13884. doi : 10.3390/ijms160613868. The optimized SFC gradient enhances the sensitivity of polar lipid species characterized by low
Koelmel, J. P, et al. (2017), J. Am. Soc. Mass. Spectrom. 28, 908-917. doi: 10.1007/s13361-017-1608-0 ionization efficiency in ESI. Application of optimal collision energies with an acquisition rate of 10 Hz

| Fenaille, F, etal. (2017), J. Chromatogr. A. 1526, 1-12. doi : 10.1016/j.chroma.2017.10.043 oromotes the MS/MS spectra enabling an highly confident annotation of low abundant lipid species.
Chollet, C., et al. (2019) J. Mass Spectrom. 54:10, 791-801. doi : 10.1002/jms.4445

Colsch, B, et al. (2017), Eur. J. Mass. Spectrom. 23:6, 427-444. doi : 10.1177/1469066717731668 Those optimized parameters for MS/MS acquisition will be further evaluated on diverse biological

matrices such as the human plasma and vegetal lipidic extracts.
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