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Lipidomics as a tool
for studies of edible fats and health
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. Lipidomics
Omics 2
systems-level scale analysis of lipids and their interactors
Omics is a general term for a broad discipline of science and sl ol R S O
engineering for analyzing the interactions of biological
information objects in various omes. Mekideds. s e
The main focus is on e
1) mapping information objects such as genes, proteins, lipids
and ligands, nterachons
2) finding interaction relationships among the objects, Lipid signaling and regulation
3) engineering the networks and objects to understand and b il g:: —
ipulate th lat hani oisten wty o Fa—
manmipulate the regulalory mechanisms, :-; . ; l ;I:; - m‘, _‘_‘. ,m ‘._. — E

4) integrating various omes and omics subfields.

Systemic Doctrine of Human Body .

Paracelsus, 1493-1541
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In medicine, the human body is
essentially made Parra Sells 1s a
chemical system of doctrine
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Soy oil available for food consumption
1809-1999, USA (Ibs/person/y).
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Deaths From Diseases of the
Heart*
United States: 1900-99
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China: Constructional changes of energy intakes from protein and
fat vs Mobility changes in Chinese urban and rural regions
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Number of fatty acids 5 10 20 N

Number of triacylglycerols
All isomers distinguished 125 1000 8000 n
Excluding enantiomeric 75 550 4200 (n® + n¥)f2
pai

rs
No isomers distinguished 35 220 1540 (n*+ 3n° +2n)y6

Relation between the number of fatty acids and the maximum
number of triacylglycerols can be formed from them
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Lipid Categories of the comprehensive classification system.
(The number of structures in the LIPID MAPS database. 2008)

Category Abbreviation | Structures in database
Fatty Acyls FA 2678
Glycerolipids GL 3008
Glycerophospholipids | GP 1870
Sphingolipids 8P 620
Sterol Lipids ST 744
Prenol Lipids PR 610
Saccharolipids SL
Polyketides PK 32
10774 (2008)
22500 (2010)
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Arachidonic Acid Cascade. Masoodi ot al, 2010
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Definition

Lipidomics is defined as the systematic study of lipid
molecules and their function in biological systems.

The analysis of lipids on the systems-level scale together with
their interacting factors.

The full characterization of lipid molecular species and of
their biological roles with respect to expression of proteins
involved in lipid metabolism and function, including gene
regulation.

Lipidomics

Main works:

* Analyzing the individual lipid molecular
species and their metabolites;

* Studying the individual lipid’s functions
and metabolic regulations;

* Mapping the metabolic and interactive
ways and nets of lipids.
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Lipidomics

Computational lipidomies  Eicosanonics
Oxidative lipidomics Phospholipidomics
Neurolipidomics Sphingolipidomics
Endocannabinoidomics Glycolipidomics
Targeted lipidomics Steroidomics
Mediator lipidomics ele

Functional lipidomics
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Lipid

| Tissues/ Lipid

cells R extracts

Lipid ext:acuon Chromatography
Sample preparation TLC,GC, HPLC
and processing NMR
SIR lH
Mass Spectrometry
ESl-guadrupole, MALDI-TOF
Biochemistry Assays

Lipidomics work flow —
lipid extraction and analysis.
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Detection of a fatty scid by LC-MSIMS
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Schema showing detection of a fatty acid by LC-MS/MS using a
linear ion-trap mstrument and an electrospray (EST) ion source
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Main data sources of Lipidomics

Cross-sections of the parietal cortex from postnatal pups stained with
BrdU (a, b) neurofilament (NF, ¢) and myelin basic protein (MBP, d).

Brand A, Crawford M, Yavin E (2010} ). Neurochem. 114, 1393-1404
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Changes 1n n-3 and n-6 fatty acid contamning molecular
species of PtdCho in the rat developing postnatal cortex.

Brand A, Crawford M, Yavin E (2010)J. Neurochem: 114, 13931404

Fatty Fish Intake Decreases Lipids Related
to Inflammation and Insulin Signalling
Lankinen M. ef al. 2008
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Class of lipidmodified proteins. -
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Summary

Lipidomics is revolutionizing the approach
to the analysis and understand of lipids.

*The scientists are exploring the importance
of individual molecular species of specific
lipid classes in living systems.
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