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Main classes of membrane lipids
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Lipids as Biomarkers

» Alzheimer's association
B Cholesteryl esters
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Plasma lipidomics analysis finds long chain cholesteryl esters to
be associated with Alzheimer’s disease

P Proitsi’, M Kim?, L Whiley*, M Pritchard’, R Leung’, H Soininen?, | Kloszewska®, P Mecocci®, M Tsolaki®, B Vellas”, P Sham®,
S Lovestone®, JF Powell™"", FUB Dobson™'™'" and C Legido-Quigley™""
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Lipids as Biomarkers ...

» Alzheimer's association
B Phospholipid panel
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Plasma phospholipids identify antecedent memory
impairment in older adults

Mark Mapstone!, Amrita K Cheema®?, Massimo § Fiandaca®3, Xiaogang Zhong®, Timothy R Mhyre?,
Linda H MacArthur®, William | Hall?, Susan G Fisher®'4, Derick R Peterson?, James M Haley'?, Michael D Nazar'!,
Steven A Rich'?, Dan ] Berlau'*'4, Carrie B Peltz'* Ming T Tan®, Claudia H Kawas'? & Howard ] Federoff**

NATURE MEDICINE VOLUME 20 | NUMBER 4 | APRIL 2014
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Challenges of Lipids ...

» Biochemically diverse

B Poor separation in chromatography

B Require +/- ionization for full fragmentations
» No genome template

B No ‘database search’ equivalent

B Genome models poorly predict lipid species
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Challenges of Lipid Spectra

» Few peaks
» Low intensity peaks

PC(16:0/18:1)
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Challenges of Lipid Spectra

» Co-elution of isomers
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Challenges of Lipid Spectra

» Diagnostic peaks differ by class

~

) \A m/z 184
phosphatidylcholine W ,fm

(16:0/20:4) /\(\0 PO

/\\A
phosphatidylethanolamine NL 141

(16:0/20:4) /\N\/\/\/\/\)]\ f-h_
/\(\0 NHE
" NL241

phosphatidylinositol /\/\/W\/\/‘vu\ /\<\Of mc\%\”‘
(16:0/16:0) o
W\N\/\/\/\ﬂ/ |



o

Pacific Northwest
NATIONAL LABORATORY

Informatics for Lipidomics oo S

» How to assist in manual annotation
B Graphical display, support software

» How to replace manual annotation
B False discovery estimation
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Multiple Metrics

HCD Plot | CID Plot

PC(14:0/18:2)
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Isotopic Profile
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Observed Info
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MNormalized Elution Time 0.633
Intensity 8.31E05
Area Under Curve 831,285
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» Scores MS/MS spectra
B Expected fragmentation pattern and intensity
» Precursor XIC
» Precursor isotopic envelope
» Customizable database

Bioinfarmatics, 33(11), 2017, 1744=1746

doi: 101083 bioinformatics/bix046

Advance Access Publication Date: 31 January 2017
Applications Note OXFORD

LIQUID: an-open source software for identifying
lipids in LC-MS/MS-based lipidomics data

Jennifer E. Kyle*", Kevin L. Crowell”, Cameron P. Casey,
Grant M. Fujimoto, Sangtae Kim, Sydney E. Dautel, Richard D. Smith,
Samuel H. Payne and Thomas 0. Metz*

Data and text mining



PRilRSS  Single Target

Global Analysis
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» Learning and using expected fragments
B Probability of peak at intensity

PC(16:0/18:2)
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» Bayesian probability
B Probability of peak 1 given observation of peak?2
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» Scaling Intensity (single dominant peak)
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False Discovery Estimation

» Decoy based
B Create unrealistic molecules in database
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» True Negative == False Positive
B (adapted from Peptide Prophet)
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Separating Target and Decoy o
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Lipid Decoys

» Non uniform score for lipid classes
» Bin scoring by classes

Good Decoy
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Bad Decoy
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» Creating a unified score across classes
» Making decoys have equal quality

» |IM-MS as a metric
» MSL1 only approaches?
» MS2 DIA
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