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A VERSATILE MULTI-ANALYTICAL PLATFORM FOR SERUM METABOLOMICS AND
LIPIDOMICS PROFILING

Anne-Lise Royer, Hector Gallart-Ayala, Jean-Philippe Antignac, Gaud Dervilly-Pinel,

Fabrice Monteau and Bruno Le Bizec
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Introduction Workflow

Metabolomic analysis of serum has been successfully applied for the discovery of
biomarkers notably in a wide variety of areas such as physiology, toxicology, or nutrition.

Serum contains hundreds even thousands of metabolites, thus allowing giving an

Two complementary sample treatments
400 pL serum!!] 30 pL serum[Z]
' +1400 pL MeOH (vortex 15s) - +190 puL MeOH (vortex 20s)
' Centrifugation (15800g, -+ 380 plL Chloroform (vortex 20s)
20 min, T 25°C) - +120 uL Water (vortex 20s)

" Take 370 uL MeOH phase and Equilibration room temperature 10 min
' freeze-drying for 18H ~ Centrifugation (8000g, 10 min, T 10°C)

appropriate overview of the metabolism. Due to these varieties in the metabolome, no
single analytical technique can cover the entire metabolites analysis.

In this work, a multi-analytical platform based on LC-HRMS and GC-MS has been
developed for a comprehensive characterization of both metabolic and lipidic content of

serum samples. The analyses of metabolites with different polarities have been carried v y

MeOH + water CHCI; + MeOH
out by two complementary LC-HRMS methods (reversed phase and HILIC) and GC-MS. phase phase
On the other hand, a sensitive and selective GC-MS method has been developed for the . | ) h
analysis of fatty acids, while the analysis of complex lipids such as glycerolipids and e
glycerophospholipids was performed by LC-HRMS using a reversed phase |

chromatographic separation for lipid speciation and HILIC for lipid classes separation.

¢

LC-HRMS (Exactive - Orbitrap — Thermo)

I\/Ietabolome GC-MS (Scion-TQ — Bruker)

| LC-HRMS GC-MS
Column: DB-5MS (30 m x 0.25 mm, 0.25 pum)
RPLC HILIC Derivatization: methoximation — silylation (MSTFA)
Column: Hypersil Gold C18 (100 mm x 2.1 mm ID, 1.9 um) Column: ZIC HILIC (100 mm x 2.1 mm ID, 3.5 um) 3
Mobile Phase: ACN:Water both with 0.1% CH,COOH Mobile Phase: ACN:Ammonium Acetate /Acetic acid 10 mM pH 5.75 El (70eV) 13
Flow rate: 400 pL/min - Mass resolving power: 25,000 FWHM Flow rate: 300 pL/min - Mass resolving power: 25,000 FWHM :
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Aromatic homomonocyclic: Monosaccharides: Cyclic alcohols and derivatives:
10 L-3-phenyllactic acid (RP-ESI-) 12 D-Galactose (GC-MS) 14 Myo-Inositol (GC-MS)

11 3-phenylpropionic acid (RP-ESI-) 13 D-Glucose (GC-MS)

Organic acids and derivatives:
7 Citric acid (RP-ESI-)

8 Succinic acid (GC-MS)

9 Ketobutyric acid (HILIC-ESI-)

Aliphatic acyclic: Amino acids:

1 Choline (HILIC-ESI+) 4 L-glutamine (HILIC-ESI+/-)
2 L-carnitine (HILIC-ESI+) 5 L-phenylalanine (HILIC-ESI+)
3 Urea (GC-MS) 6 L-tryptophan (HILIC-ESI+/-)

Cholesterol (GC-MS)
Imidazopyrimidines:
15 Uric acid (GC-MS)

Lipidome
GC-MS LC-HRMS
3]
Column: DB-5MS (30 m x 0.25 mm, 0.25 pum) HILIC RPLC
Derivatization: silylation (MSTFA) Column: BEH HILIC (100 mm x 2.1 mm ID, 1.7 pum) Column: CSH €18 (100 mm x 2.1 mm ID, 1.7 um)
Mobile Phase: ACN:Ammonium acetate 10 mM pH 6.8 Mobile Phase: A) ACN:Ammonium acetate 10 mM + 0.1% CH,COOH
Cl13:1 Flow rate: 300 puL/min - Mass resolving power: 100,000 FWHM B) ACN:IPA:Ammonium acetate 10 mM + 0.1% CH,COOH
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Targeted analysis of fatty acids
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Conclusion

:> Lipid classes separation

Flow rate: 300 pL/min - Mass resolving power: 50,000 FWHM
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» The use of RP and HILIC chromatography allowed to obtain a complementary chromatographic separations for metabolomics approaches and analysis of complex lipids.

» GC-MS makes enable the detection of specific metabolites generally not detected by LC-MS simultaneously with other polar metabolites. Moreover, good chromatographic

resolution and selectivity have been achieved for the analysis of fatty acids.

» This versatile multi-analytical platform can be applied to look for biomarkers of exposure and/or effect related to chemical food safety.
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