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The intention of this volume is to provide readers with an update on the role
of lipids as signaling molecules and how they direct protein signaling to
downstream effectors. To understand the specific mechanisms underlying
these processes, we recruited renowned scientists who have contributed
relevant work in the various areas of lipid signaling research. The objectives
of this volume are to summarize recent developments in our understanding
of how lipids provide specificity for signaling and to review the role of
compartmentalization in lipid-mediated signaling pathways.

The initial chapters of this volume are dedicated to sphingolipid-mediated
signaling pathways. The first chapter by Jiang and colleagues addresses
in great detail sphingomyelin-triggered signaling, its role in lipid rafts,
regulation of the sphingomyelin synthase 1 and 2, and their relationship with
physiological conditions such as insulin-mediated responses. A chapter by
Yahi et al. addresses the structural basis for gangliosides and cholesterol
recognition by alpha-synuclein and the driving forces for the insertion of this
protein into the plasma membrane. The chapter by Capelluto et al. reviews the
controversial role of membrane sulfatides in cell signaling with an emphasis
on their role in platelet aggregation.

Next, a set of five chapters centers on phosphoinositide-mediated signaling.
Zimmermann et al. focuses on the mechanisms by which PDZ domains bind
phosphoinositides and the structural basis for specificity, regulation, and
significance of lipid recognition. The chapter by Overduin and colleagues
deals with phosphatidylinositol 4-phosphate (PtdIns(4)P)-mediated signaling in
the Golgi apparatus, with particular emphasis on the functional and structural
basis of Golgi-associated PtdIns(4)P-binding proteins. Ross and colleagues
review the cellular function of phosphatidylinositol (4,5)-bisphosphate
(PtdIns(4,5)P,), using the PtdIns(4,5)P -binding tumor suppressor Phosphatase
and Tensin homolog deleted on chromosome 10 (PTEN) as a model to under-
stand how the lipid controls the membrane binding properties of the protein
and introducing neutron reflectivity as a new tool to study the orientation
and shape of phospholipid mediated membrane-bound proteins. The chapter
by Degterev et al. summarizes the cellular role of phosphatidylinositol
3,4,5-trisphophate (PtdIns(3,4,5)P,) particularly on what refers to pleckstrin-
homology domain functions, implications of this phosphoinositide in health
and disease, and a thorough review of current drugs employed for targeting
intracellular PtdIns(3,4,5)P, levels. Gillaspy highlights the function of



Vi

phosphoinositides, the effect of their derivatives, inositol 1,4,5-trisphosphate
and inositol hexakisphosphate, and their impact on plant growth and
development.

The final three chapters are devoted to the emerging role of non-
phosphoinositide phospholipids and their derivatives in signaling. Wang and
colleagues give the readers an overview of phosphatidic acid (PA)-mediated
signaling, including most recent studies on PA-interacting proteins, effect
of PA in membrane structure, and in PA-mediated signaling processes
with an emphasis in studies carried out in plants. Grinstein et al. examine
phosphatidylserine-mediated cell signaling including current methods of
phospholipid visualization in live cells. Changes in the level and relocalization
of phosphatidylserine in the cell membrane are discussed as well as its extra-
cellular role under conditions such as hemostasis and apoptosis. The closing
chapter by Greenberg et al. describes mitochondrial cardiolipin-mediated
signaling, including the relationship of cardiolipin with longevity defects,
apoptosis, and cardiolipin-defective remodeling.

The editor thanks and acknowledges the contributors for providing their
review chapters in a timely fashion and the Springer SBM staff for their
cooperation during the editing process.

Blacksburg, VA, USA Daniel G.S. Capelluto

Preface
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