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Function and biological activities of the autotaxin-LPA axis
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Abstract: Autotaxin (ATX), a member of nucleotide pyrophosphatase/phosphodiesterase (NPP) family, is also named as phosphodi-
esterase lo (PD-Ia) or NPP2. ATX is the unique member among the NPPs that can function as a lysophospholipase D (lysoPLD), con-
verting lysophosphatidylcholine into lysophosphatidic acid (LPA). LPA acts on specific G-protein-coupled receptors to elicit a wide
range of cellular response, including cell proliferation, cell migration and cell contraction, etc. As the major LPA-producing phospho-
lipase, many ATX’s features and functions are dependent on the production of LPA. ATX and LPA together form the ATX-LPA func-
tional axis. The present review summarizes the current progress in function and biological activities of ATX-LPA axis.
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Fig. 1. Pathways of LPA production. There are two major pathways for LPA production. A fraction of LPA is derived from cell mem-
brane-associated phosphatidic acid (PA), which is cleaved by phospholipase A1 (PLA1) and phospholipase A2 (PLA2) enzymes to
LPA. A substantial amount of LPA is generated by activated platelets-secreted PLA1 and PLA2 enzymes, which utilize plasma and
membrane-associated phospholipids (PL) to generate snl-lysophospholipids (snl-Lyso-P) and sn2-lysophospholipids (sn2-Lyso-P).
sn2-lysophospholipids are substrates for plasma ATX (lysoPLD), and acyl migration must take place for the snl-lysophospholipids to
be metabolized by ATX to LPA.



AR E AP Is ) R -0 LA IR IR 1 AR ) 2 T e R

Somatomedin B-like domain

Signal peptide

[ 1

NH2 1 Catalytic domain

Interacts with
integrins

l

Platelet or cell
surface location

Receptor

Tumor metastasis
Vascular development
Neurodevelopment

Bl 2. ATXIER 45 R

603

Nuclease-like domain

EF hand-like motif

| oo
wu

MORFO domain

l

Oligodendroglial process network formation
Focal adhesion organization

l

Myelination

Fig. 2. Scheme of the structure-function domains of ATX. The N-terminal hydrophobic sequence of ATX is a signal peptide, mediat-

ing the secretion of ATX. Two somatomedin B-like domains are located at the N-terminal end of ATX and may be involved in cell-

extracellular matrix interactions, such as cell-integrins interactions!® '), The catalytic domain of ATX functions as lysoPLD thus gen-

erating LPA, which exerts its effects through binding to G-protein-coupled receptors (GPCRs). At the C-terminal end, the Modulator

of Oligodendrocyte Remodeling and Focal adhesion Organization (MORFO) domain entails the nuclease-like domain, which is prob-

ably enzymatically inactive. The functional properties of the MORFO domain are thought to be mediated via binding to a yet-to-be-

identified cell surface receptor. The EF hand-like motif located at the far C-terminal end of the protein was found to contribute to the

function of the MORFO domain '),
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Fig. 3. Biological functions of ATX-LPA axis. Serum LPA is mainly produced via two pathways. About half of serum LPA is formed

through generation of lysophospholipids (LPLs) such as lysophosphatidylcholine (LPC), lysophosphatidylethanolamine (LPE) and

lysophosphatidylserine (LPS), from membrane phospholipids of activated platelets, followed by conversion of the LPLs to LPA by
ATX. The other half of serum LPA can be generated from phosphatidylcholine (PC). LPA produced by ATX has various roles medi-

ated by LPA receptors, as depicted in the figure.
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