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State of the art

Ours is a lipid research group. We combine a wide
range of chemical, biochemical, pharmacological, and
molecular cell biology techniques to study lipid-related
illnesses such as chronic inflammatiory diseases, dia-
betes and obesity. Furthermore, lipids are in many ways
the most important of the biomolecules because they
are the ultimate controllers and regulators of our bodily
processes: they are key to signalling events in cells. For
lipid-related diseases to be cured, we must know what
the lipids involved are and what they specifically do.

Main lines of research

Lipid signalling in obesity and inflammation.
Metabolomics and metabolipidomics: the identifica-
tion and quantification of cellular lipidomes by mass
spectrometry.

Fatty acid metabolism: incorporation into and redistri-
bution between phospholipids and neutral lipids.
Intracellular signalling leading to eicosanoid bio-
synthesis, the roles of phospholipase A,s and
cyclooxygenases.
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Areas of expertise

Lipid chemistry and biochemistry: the separation, iden-
tification and quantification of glycerolipids and sphin-
golipids by liquid chromatography/mass spectrometry.
Molecular cell biology: the use of fluorescent-tagged
proteins related to lipid metabolism for subcellular lo-
calization studies utilizing confocal microscopy.
Enzymology and pharmacology: manipulation of the
activity of lipid-signalling enzymes both in vivo and in
vitro by utilizing structurally defined compounds

Achievements in 2008

Identification by state-of-the-art mass spectrometry of
1,2-diarachidonoyl-glycerophosphoinositol as a novel,
short-lived acceptor of arachidonic acid in mammalian
cells.

The discovery of the key regulatory role of group IVA
cytosolic phospholipase A, in lipid droplet biosynthesis.

Future challenges
Subcellular dynamics of lipins (magnesium-dependent



phosphatidate phosphatases) and elucidation of
the putative signalling role (or roles) for this family of
enzymes.

Studies on the involvement of various members of the
acyl transferase families of proteins (GPAT/AGPAT and
MBOAT) in glycerolipid biosynthesis (phospholipids
and triglycerides).

The identification of the metabolic pathway involved
in the biosynthesis of diarachidonoyl-containing phos-
pholipids and neutral lipids.
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Research networks and grants
Inflamacion y obesidad: dos procesos metabolicos reg-
ulados por una misma enzima; la fosfatasa de acido
fosfatidico dependiente de magnesio

Ministerio de Ciencia e Innovacion, SAF2007-60055:
2007-2010

Research director: Maria A Balboa

Una aproximacion de lipidémica al estudio de la res-
puesta inmune innata: mecanismos que gobiernan la

disponibilidad y metabolismo oxidativo de acido ara-
quidonico en macrofagos

Ministerio de Ciencia e Innovacion, BFU2007-67154:
2007-2010

Research director: Jesus Balsinde

Other funding sources
Regulacion de la expresién vy
ciclooxigenasa-2

Fundacién La Caixa, BM05-248-0: 2005-2008
Research director: Jesus Balsinde
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Pathways of glycerolipid biosynthesis showing signalling-related
intermediates and the enzymes that produce them.
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Two-dimensional liquid chromatography/mass spectrometry
(LC/MS) map of glycerophospholipids of a U937 cell extract.
Abscissa: LC separation (retention time); ordinate: MS identifica-
tion (mass/charge ratio, m/z).
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Effects of PM02734 on the lipid metabolism of cell lines
PharmaMar SA: 2007-2008
Research director: Jesus Balsinde

Collaborations

Phospholipase A, regulation of lipid droplet formation
Enrique Claro, Departament de Bioquimica i Biologia
Molecular, Universitat Autonoma de Barcelona
(Barcelona, Spain)

Sphingolipid metabolism in mammalian cell lines
Sergio Moreno, Centro de Investigacion del Cancer,
CSIC-Universidad de Salamanca (Salamanca, Spain)

Regulation of lipin-1 in dendritic cells
Martin Thurnher, Department of Urology, Medizinische
Universitat Innsbruck (Innsbruck, Austria) m

EGFP-Lipin1 localizes in human macrophages (green) in the pe-
riphery of lipid droplets (stained in red).
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