Deoxysphingolipids (1-deoxySLs), Spermine, and Spermidine Measurements with LC-MS
Preparation of samples for 1-DeoxySL Assay
Samples from patients were prepared for 1-deoxySL analysis. Since sphingolipids exist as N-acetyl derivatives, lipids were hydrolyzed before analysis to remove the acetyl groups, allowing for the determination of 1-deoxySL amount.
100 µL plasma samples were spiked with 200 µmol of sphingosine and sphinganine standards dissolved in 0.5 mL methanol and incubated at 37°C for 1 hour in a water bath. After incubation, samples were centrifuged at 15,000 rpm to remove precipitated proteins, and the supernatant was collected in a new tube. For lipid hydrolysis, 75 µL methanolic HCl solution (1 N HCl and 10 M water/methanol) was added to the tubes and incubated at 65°C in a water bath for 16 hours. To stop the incubation and lipid hydrolysis, 100 μL of 10 M KOH was added to the tubes to neutralize the acid. To remove the hydrolyzed lipids from the aqueous medium, 625 μL of chloroform was added to each tube and extracted. For better separation of the aqueous phase from the organic phase, 100µL of 2N ammonium hydroxide and 0.5 ml of alkaline water were added to the tubes. The mixture was then centrifuged at 16,000 rpm for 5 min. After centrifugation, the chloroform phase remaining at the bottom was removed and washed 2-3 times with alkaline water (pH: 10.3). The organic phase was then evaporated under nitrogen gas and the samples were stored at -20°C for further study.
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Prepared samples were quantified and chromatographically analyzed using a high-performance liquid chromatography (HPLC) system. The samples were dissolved in 100 µl methanol, mixed and centrifuged. 20 µL of the clear solution above the centrifuged samples was taken into the HPLC injector and given to the device. An Agilent 1260 Infinity II LC-MS system was used for this purpose. An ACE C18 Column was used as the stationary phase. A methanol/0.1% formic acid solution in a 50:50 ratio was used as the mobile phase in isocratic flow. G7115A 1260DAD WR detector, G7311B 1260 Quad Pump system, G1328C 1260 Manual Injection unit, and G6125B LC/MSD detector were used. Samples were injected into the system separately and separated according to their mass/charge ratios, with molecular ion peaks determined in the mass spectrometry section. All ions were detected at their m/z values using the MSD detector Scan mode [20,21]. The substance quantification was performed using the standard addition method to create a calibration graph.
Preparation of samples for Polyamines (Spermine and Spermidine) Assay
Standard solutions were prepared for the quantification of polyamines and a calibration graph was prepared. 5 µl of HCl was added for 50 µmol of amine. The prepared sample was thoroughly mixed and the basic internal standard (1,6-diamino hexane) was added at an equal molar concentration (5 µl). 995 µL of 2N NaOH was added to the mixture. For the derivatization of the prepared samples, 5 mL of benzoyl chloride was added and stirred at room temperature for 20 min.  Samples were then centrifuged at 15,000 rpm for 15 min, and the organic phase was collected. The derivatized amines in the organic phase were collected by extracting with ether and evaporated under nitrogen gas. When the samples were to be studied, they were dissolved in 100 µL acetonitrile and analyzed by LC-MS [22,23].
Samples collected from patients were centrifuged at 15,500 rpm to separate plasma and precipitate proteins. 100 µL supernatant was taken for sample preparation. 1 mL 5 M NaOH and 5 µL benzoyl chloride were added. The tubes were mixed thoroughly with the help of a vortex. Then ethyl acetate was added to the medium for extraction of benzoylated polyamines, mixed and centrifuged. 100 µL of the extraction solution was taken and diluted with 900 µL methanol for LC-MS analysis [24].
Measurement of Polyamines (Spermine and Spermidine) 
Prepared samples were quantified and chromatographically analyzed using LC-MS. The samples were dissolved in 100 µl methanol, mixed and centrifuged. A 20 µL of the transparent solution above the centrifuged samples was taken into the HPLC injector and given to the device. An Agilent 1260 Infinity II LC-MS system was used for this purpose. An ACE C18 Column was used as the stationary phase. Acetonitrile/water (70/30) was used as the mobile phase in gradient flow. G7115A 1260DAD WR detector, G7311B 1260 Quad Pump system, G1328C 1260 Manual Injection unit, and G6125B LC/MSD detector were used. Samples were injected into the system separately and separated according to their mass/charge ratios, with molecular ion peaks determined in the mass spectrometry section. All ions were detected at their m/z values using the MSD detector Scan mode [23].

