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LIPID MAPS HYPOTHESIS

A systems biology approach to identify the many
thousands of lipid molecular species 1n cells and
their quantitative changes in response to cellular
stress and challenge will lead us to new
methodologies for monitoring lipid changes, and
this in turn will lead to breakthroughs 1n the
understanding and treatment of lipid based
diseases.




LIPID MAPS

NIGMS Large Scale Collaborative Grant
“Glue Grant” [NIH U54 GM 69338]

Mouse Macrophage: ~ RAW cell line & primary cell
Environmental Agonist:  1nitially LPS, then oxidized LDL
HPLC/Mass Spectrometer:  1dentify known & new, quantify
Synthesis/Characterize: ~ new ones, MS quantitative standards

Bioinformatics:  informatics and lipid networks

Website: LIPID MAPS/Nature Lipidomics Gateway
http://www.lipidmaps.org




LIPID MAPS CORES

Edward A. Dennis - UCSD
Macrophage Biology LC/Mass Spec

Christopher Glass - UCSD Robert C. Murphy — Colorado
Nicholas Winograd — Penn State

Lipid Synthesis/Characterization Bioinformatics

Michael VanNieuwenhze - UCSD SREer SusrEmEnEmn - LU0
Walter Shaw - Avanti Polar Lipids

Fatty Acyls/Eicosanoids Glycerolipids

Edward A. Dennis - UCSD Robert C. Murphy - Colorado

Glycerophospholipids Sphingolipids/Gangliosides
H. Alex Brown - Vanderbilt Alfred H. Merrill - Georgia Tech

Sterols Prenols/Structural Lipidomics
David W. Russell - UTSW Christian Raetz - Duke

Oxidized Lipids Bridge Joe Witztum - UCSD




Kdo, Lipid A (LPS species)
A Specific Agonist of TLLR-4
on RAW 264.7 macrophages

Raetz et al [2006] JLR 47. 1097-11

Nuclei — DAPI
Mitochondria — MitoTracker Red
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MACROPHAGE LIPID METABOLISM
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Classification, Nomenclature, Structure
J. Lipid Research (2005) 46, 839-862 ; (2009) 50, S9-14 www.lipidmaps.org

A A comprehensive classification system for lipids -- Fahy et al., 10.1194/jlr.E400004-JLR200 -- - Microsoft Internet Explorer
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Lipids are produced, transported and recognized by the concerted actions of numerous enzymes,
binding proteins and receptors. A comprehensive analysis of lipid molecules, “lipidomics™, in the
context of genomics and proteomics is crucial to understanding cellular physiology and pathology and consequently, lipid biology has become «+

&) ® Internet




LIPIDOMICS COMPONENTS

Lipid
Data

B e

Informatics
Infrastructure

\
Proteins

Mass Spec
Lipid
Standards

www lipidmaps.org




P T LIPID MAPS MEETING - NOV 2-3, 2002

4 I
miii;ii -~ | ,'.' ’y
v . g g :""

Bob Murphy Ray Deems Chris Glass Al Merrill
Mnkar Subramaniam
Walt Shaw :

ogfbullards’ David Russel i Ed Dennis Chris Ractz '. Alex Brown

NI Usa G 59338+




AR . <

auees ML

P S ——
ol L EN O L)




LIPID MAPS

www.lipidmaps.org




