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Overview

1st batch of samples

• 25 samples (16 CSF + 9 serum) 

• Total of 8 test persons

• 2-4 samples per test person (either 2 CSF or 2 CSF + 2 serum)

• 12 directly comparable pairs of samples (sample 24 has no comparable partner sample)

Analytical approach

• Lipid extraction from 100 µL sample aliquot

• Chromatographic separation (Agilent 1260 series HPLC, RP C18 column)

• Targeted MS detection of 41 PC/LPC species (LTQ Orbitrap XL mass spectrometer)

• Relative quantification



Experimental

Extraction

• Several methods published: Folch (1957), Bligh & Dyer (1959), MTBE, BUME,...

• Our approach: acidified Bligh & Dyer

• Liquid liquid extraction method (CHCl3, MeOH, 10 mM HCl)

• 3 extraction steps

• CHCl3 phases are collected and brought to dryness with N2 stream

• Redissolution in HPLC eluent

• Recovery (tested adding 5 Standards) > 80%

Chromatographic separation

• Phenomenex Kinetex C18 column (150 x 3 mm, 2,6 µm)

• Separation protocol based on Uhl et al 2011:

 Eluent A (60/40 H2O/MeOH + 10 mM NH4-Ac + 1 mM HAc)

 Eluent B (90/10 IPA/MeOH + 10 mM NH4-Ac + 1 mM HAc)

• Flowrate: 0,25 ml/min Injection volume: 10 µL



Experimental

Mass spectrometry – LTQ Orbitrap XL

• ESI positive mode

• Data dependent MS2

• 41 target analytes (8 LPC + 33 PC species)

• Full scan in Orbitrap  exact mass

• MS² fragments scan in linear ion trap  characteristic fragment

Data analysis

• TraceFinder Software (Thermo)

• Quantification:

• External calibration with 5 PC/LPC standards

• 2 calibration ranges: CSF samples 10 ppb – 2 ppm; Serum samples 5 ppb – 40 ppm

• Internal standard (added before extraction): PC aa C17:0 C17:0

• Peak areas > 200.000 a.u. are quantified (~ 5 ppb)

• Relative quantification using structurally most similar standard

Species characterization (e.g. PC aa C32:1)



Experimental

• 2 sequences run (each 25 samples + standards + controls)

• ~ 60 injections

• > 3 days runtime

• 1st sequence: serum samples out of calibration range, but CSF samples OK

• 2nd sequence: serum samples

• Linearity CSF: 10 ppb – 2 ppm (R² > 0,97)

• Linearity Serum: 5 ppb – 40 ppm (R² > 0,96)

• Range of analyte concentrations:

• CSF: 10 ppb – 6 ppm

• Serum: 60 ppb – 160 ppm

• Mass accuracy: < 3,6 ppm (no lock mass used yet)

• RT´s: low variance over whole sequence

• RSD´s ≤ 1%

• Max. deviation: average + 3%

• Column is thoroughly flushed after ~10 injections
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Chromatograms

• Overlay of EIC´s for all targets

• Serum vs. CSF (pooled control samples)

• Clear separation of PCs and LPCs

• Partially coelution of species





Results

• At first sight no clear or common pattern for all sample pairs

• Serum has substantially higher concentrations of PC/LPC species and also contains more

different species than CSF

• Concentration changes in CSF samples larger than in serum samples

• Concentrations change in both directions

• 5 highest concentrated PC/LPC species:

- ranking is very similar in individual samples

- PC aa C34:1 and PC aa C32:0 have same RT´s as corresp.

standards  supposedly PC (16:0/18:1) and PC (16:0/16:0)

- PC aa C36:2 has different RT as corresponding standard

Supposedly different species than PC (18:1/18:1)

Serum CSF

1 PC aa C34:2 PC aa C34:1

2 PC aa C34:1 PC aa C34:2

3 PC aa C36:2 PC aa C32:0

4 PC aa C36:4 PC aa C36:2

5 LPC a C16:0 PC aa C36:4



Problems/Questions/Challenges

• Control samples in 2nd sequence: peak areas of all target analytes (including IS) decreased

substantially during triplicate analysis (up to - 66%)

• in 1st sequence this was not the case

• also IS in samples did not show any trend during sequence.

• Variance in extraction recovery (RSD´s of IS peak areas ~ 20%)

• CSF: avoid liquid liquid extraction and just do protein precipitation?

• Serum: deeper evaluation of alternative extraction methods

• Identify lock mass to improve mass acuracy

• TraceFinder: get more skilled

• Further analytes?


