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Preface

Lysophospholipid signaling in cancer and immunity at a glance

Lysophospholipids (LPLs), including lysophosphatidic acid (LPA) and sphingosine-1-phosphate (S1P), are low molecular 
weight lipid metabolites derived from enzymatic processing of membrane phospholipids. These compounds bind to multiple 
G protein-coupled receptors and transduce many different intracellular signaling events. LPA and S1P receptors were 
originally identified as a family of orphan endothelial differentiation gene (EDG) receptors, and subsequently expanded into a 
larger group of receptors with important physiological functions. To date 6 LPA receptors and 5 S1P receptors are known. 
These receptors mediate survival, migration, and differentiation of cells, which are also important characteristics of tumors.

This focused issue of the Translational Cancer Research journal is dedicated to seven review articles focused on the current 
understanding and processes of the regulatory roles of LPLs on cancer and cancer-related immunity. S1P is predominantly 
known to induce the egress of lymphocytes from lymphoid organs like thymus and spleen, but also has many additional 
functions in other physiological systems. The role of S1P in cancer immunity and development is discussed with the 
particular focus on different mechanistic concepts. In addition, the role of S1P in colitis-associated colon cancer (CAC) is 
highlighted. S1P can activate nuclear factor kappa B (NF-κB) and signal transducer and activator of transcription 3 (STAT3), 
two important signaling pathways in both, inflammation and carcinogenesis. Modulation of S1P metabolism by dietary 
sphingolipids may therefore influence onset and progression of cancer. While S1P is known for its pro-survival activity, its 
relative ceramide induces apoptosis. Both molecules are metabolites of sphingosine and can rapidly be converted into each 
other. The metabolism of ceramide and S1P influences cell fate, and their roles in cellular processes in cancer are outlined. 

LPA induces similar functions as S1P like angiogenesis, which is an important process in the development of cervical 
cancer. LPA can be produced by autotaxin, which removes the choline headgroup from lysophosphatidyl choline. The 
activity of autotaxin and the impact of LPA on cervical cancer are discussed. In addition, LPA also mediates prostate cancer 
progression via increased cell proliferation, survival, and migration. The expression pattern of LPA receptors and metabolic 
enzymes involved in LPA generation in prostate cancer are outlined. Similar to S1P, LPA also influences lymphocyte 
migration in lymph nodes. Production of LPA by vascular endothelial cells and stromal cells of the lymph nodes and the 
expression of LPA receptors on stromal cells and lymphocytes are important factors for transendothelial and interstitial 
lymphocyte migration, which is described in detail. Finally, the role of lysophospholipid signaling in zebrafish development is 
reviewed. Since both LPA and S1P receptors are expressed in zebrafish, this model system provides a good basis for the rapid 
analysis of S1P and LPA receptor function and their pharmacological modulation.

We hope this collection of articles can provide comprehensive background information for clinicians and scientists for a 
better understanding of current advancements in the LPL research field. 
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