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1. Introduction

2. Objectives

The objective of the present study was to develop a method based on high-
performance liquid chromatography (HPLC) combined with two-dimensional mass
spectrometry (MS?) in multiple reaction monitoring (MRM) mode, that enables the
simultaneous detection and semi-quantification of all molecular species and classes
of anionic phospholipids in a single run.

Anionic phospholipids (PS, PA, PI, PIPs) are low-abundance lipids with key roles in
plant cell signaling, membrane trafficking, and differentiation processes. They
undergo rapid metabolism in plant and can transiently accumulate at specific cellular
or organ sites in response to physiological or environmental cues. Because even
minor modifications in their composition can strongly impact biological functions, the
development of a sensitive and optimized analytical method for their accurate
detection and quantification from plant samples is essential. Although other ., 5y ionization efficiency, peak separation, resolution, and limits of detection and
methods, such as thin-layer chromatography coupled with gas chromatography, have guantification, particularly for PA and PS species.

been used for their analysis, these techniques do not allow a precise, sensitive, and -

This approach incorporates a methylation derivatization step in order to highly
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Phosphatidic acid (PA) Phosphatidylserine (PS) Phosphatidylinositol (PI) Monophosphate phosphoinositide (PIP) Bisphosphate phosphoinositide (PIPy)

Structure of the anionic phospholipid classes

3. Sample Preparation and Analysis

Washing 2x with 700 uL of the upper phase of a mix of MeOH:CHCl,:H20 (1:2:0.75; by volume), vortex and centrifugation (1500 g/ 3 min).
Addition of 100 pL MeOH:H,O (9:1; by volume) to the organic phases, concentration of the samples under a gentle flow of air until only a
drop remained.

Addition of 750uL CHCI; & 170uL
2M HClI
Vortexed and centrifuged

traction 725 1l MeOH: CHCl,:1 M HCI (2:1:0.1)

Mix

125 ulL H,0 Lower phase 2x washed with upper Addition of 80 uL Methanol, ultrasounds for 1 min, addition of 20 uL water, 1 more min of sonication.
phase of MeOH:CHCI;:0.01 M HCI Transfer to HPLC vials for analysis.
@ (1:2:0.75)

CD\ Overnight at -20°C Analysis of methylated and unmethylated anionic phospholipids using a HPLC system (1290 Infinity Il, Agilent) coupled to a QTRAP 6500

indi mass spectrometer (Sciex).
_ G':Indmg Internal Lipid Derivatization Chromatographic separation on a reverse-phase C18 column (SUPELCOSILTM ABZ PLUS; 10 cm x 2.1 mm, 3 pm) using methanol: water
—> us:ng cell —> st;lg;i.ard —> extraction —> using TMS- —> (3:2) as solvent A and isopropanol: methanol (4:1) as solvent B at a flow rate of 0.2 mL/min. All solvents are supplemented with 0.1%

yser adadition diazomethane formic acid and 10 mM ammonium formate.

Injection of 10 uL of samples; with the following percentage of solvent B during the elution gradient : 0— 20 min, 45%; 40 min, 60%; 50
min, 80%; 52 min, 100%; 61 min, 100%; 61.1-68 min, 45%.
The column temperature is kept at 40°C. Mass spectrometry analysis was performed in the positive ionization mode.

3 times, 30 sec

20 - 30 mg fresh
plant material

50 uL TMS-diazomethane (2M in hexane) Analysis

10 min, 23°C, 6ul glacial acetic acid

4. Results & Discussion

Optimization of HPLC and MS parameters for the
profiling of methylated anionic phospholipids

Optimization of the methylation reaction conditions: evaluation of
the impact of time and temperature
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Chromatographic resolution of the developed method. Samples containing mixtures of PA, Pl, PS, PIP, and
PIP, standards analyzed with the developed HPLC-MS/MS method following methylation (a) and without
methylation (b).
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