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Aim

Ceramides can be identified In high resolution instruments,
by top-down (from the Intact precursor mass) or boftfom-up
(from MSMS) experiments in both positive and negative ion
mode. We propose that the correlation of quantitative
profiles from these 4 orthogonal and complementary

identification  sfrategies increases the identification

confidence by decreasing the false positive identifications.

Introduction

« Lipidomics lacks consensual criteria for reliable lipid
idenftification and quantification. This confributes to poor
inter-laboratory concordance of lipid profiles.

 Ceramides are prone to false positives due 1o the relaftive
simplicity of their atomic composition.

« Ceramide structural variability impacts on the
fragmentation pathways making the analyses of MS/MS
spectra cumbersome in complex lipid extracts.

 In high resolution tandem mass specirometers, lipid

species of the same class can be identified and

guantified in orthogonal and complementary ways.

Methodology

Automated Shotgun Lipidomic platform

« Robotic sample preparation and infusion for high-
throughput analysis (200 samples/day).
« MS analyses in the QExactive allows:
* QAcquisitions In positive and negative ion mode with fast
polarity switch
« fragmentation of all masses (DIA) from both polarities

IN less than 5 minutes.

Approdch

Ceramide fragmentation in positive ion mode...
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Ceramide ionization and
fragmentation efficiency

Fragmentation of ceramides in positive ion mode only provides structural information

relating to the LCB. Moreover, the ditferent standards show redundant fragmentation (e.
g. m/z = 264.264) making it impossible to reliably identity and quantity the different
ceramide backbones if they were to co-exist In the same sample.

... and in negative ion mode
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is structure dependent so correction factors need
to be calculated for accurate quantification.

Application

Polarization of epithelial

Polanzanon
.

MDCK cells are a model for epithelia
formation. Ceramide remodelling is requirec
IN tThis process since the newly formed apico
membrane is enriched in sphingolipids.

t has been shown previously (Sampaio, etf.
al., PNAS, 2011) that, with the progression of
polarization of MDCK cells, ceramides get
longer and more hydroxylated but it
remained unclear if these changes occurred
at the LCB or tatty acid level.
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We increased the identification specificity by
correlating
observed fthat aprox. 30%
matched lipids showed poor correlation and
were discarded as false positives, leaving 31
consistently determined individual molecular
species.

log(abundance MS/MS(-))

Fragmentafion in negative ion mode is richer than in posifive ion mode
providing complementary structural information relating to both LCB (e. g. b))
and amide linked fatty acid (e. g. a3) .

Correlation of positive and Detailed ceramide profile
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We increased the number of identified species
by 20% providing full structural characterization
of the ceramide molecules.

Ceramide remodelling occurred mainly at the
long chain base.

This approach is generic and can be extended
to other lipid classes.
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