
1

2 Review

4 Autotaxin, a secreted lysophospholipase D, as a promising therapeutic
5 target in chronic inflammation and cancer

6

7

8 Efrosini Barbayianni a,1, Eleanna Kaffe b,1, Vassilis Aidinis b,⇑, George Kokotos a,⇑
9 a Laboratory of Organic Chemistry, Department of Chemistry, University of Athens, Panepistimiopolis, Athens 15771, Greece

10 b Division of Immunology, Biomedical Sciences Research Center ‘Alexander Fleming’, Athens 16672, Greece

11

1 3
a r t i c l e i n f o

14 Article history:
15 Received 3 July 2014
16 Received in revised form 20 January 2015
17 Accepted 12 February 2015
18 Available online xxxx

19 Keywords:
20 Autotaxin
21 Cancer
22 Inflammation
23 Inhibitors
24 Lysophosphatidic acid
25 Lysophospholipase D
26

2 7
a b s t r a c t

28Autotaxin (ATX) is a member of the nucleotide pyrophosphatase/phosphodiesterase family of ectoen-
29zymes that hydrolyzes phosphodiester bonds of various nucleotides. It possesses lysophospholipase D
30activity, catalyzing the hydrolysis of lysophosphatidylcholine into lysophosphatidic acid (LPA), and it is
31considered the major LPA-producing enzyme in the circulation. LPA is a bioactive phospholipid with
32diverse functions in almost every mammalian cell type, which exerts its action through binding to speci-
33fic G protein-coupled receptors and stimulates various cellular functions, including migration, prolif-
34eration and survival. As a consequence, both ATX and LPA have attracted the interest of researchers, in
35an effort to understand their roles in physiology and pathophysiology. The present review article aims
36to summarize the existing knowledge as to the implications of ATX in chronic inflammatory diseases
37and cancer and to highlight the low molecular weight compounds, which have been developed as leads
38for the discovery of novel medicines to treat inflammatory diseases and cancer.
39� 2015 Published by Elsevier Ltd.
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75 1. Introduction

76 Autotaxin (ATX), originally isolated in 1992 [1] is a member of
77 the nucleotide pyrophosphatase/phosphodiesterase family of
78 ectoenzymes that hydrolyses phosphodiester bonds of various
79 nucleotides [2], and it is also known as ectonucleotide
80 pyrophosphatase/phosphodiesterase 2 (ENPP2 or NPP2). ATX
81 possesses lysophospholipase D activity, catalyzing the hydrolysis
82 of lysophosphatidylcholine (LPC, 1) into lysophosphatidic acid
83 (LPA, 2) and choline (3) (Fig. 1) [3]. LPA is a bioactive phospholipid
84 with diverse functions in almost every mammalian cell type, which
85 exerts its action through binding to specific G protein-coupled
86 receptors (GPCRs, specifically LPAR1-6 in mammals) [4–6] and sti-
87 mulates various cellular functions, including migration, prolif-
88 eration and survival. Both ATX and LPA have attracted the
89 interest of researchers in an effort to understand their roles in
90 pathophysiology and to develop new agents to treat several patho-
91 logical conditions, as has been discussed in various review articles
92 [7–12]. The aim of this review article is to summarize the existing
93 knowledge as to the implications of ATX in chronic inflammatory
94 diseases and cancer and to highlight the low molecular weight
95 compounds, which have been developed as leads for the discovery
96 of novel drugs.

972. ATX, a lysophospholipase D enzyme

982.1. Isoforms, structure and catalytic mechanism

99ATX, a �125 kDa enzyme, is the best-characterized member of
100the nucleotide pyrophosphatase-/phosphodiesterase (ENPP)
101family, which consists of two main subgroups – namely ENPP1-3
102and ENPP4-7 [2]. It is secreted as a constitutively catalytically
103active glycoprotein [13,14], while the other ENPPs are transmem-
104brane or anchored proteins. ATX is the only member that exhibits
105extracellular lysophospholipase D (lysoPLD) activity and par-
106ticipates in LPA signaling.
107The cDNA cloning of ATX in 1994 [15], which revealed its
108homology with phosphodiesterases, was followed by the cloning
109and tissue distribution of the three human and mouse isoforms
110(a, b, c) in 2008 [16] and the additional two (d and e) in 2012
111[17](Fig. 2). ATXa was the first identified isoform, originally isolat-
112ed as an ‘autocrine motility factor’ from melanoma cells [1], that
113exhibits the lowest expression levels of all isoforms both in the
114central nervous system and the periphery [16,18]. ATXc, the sec-
115ond discovered isoform – initially named as PD-I alpha [19,20], is
116expressed mostly in the central nervous system [16]. ATXb,
117originally cloned from teratocarcinoma cells [16] and shown to

Fig. 1. ATX catalyzes LPC hydrolysis to LPA, activating its local LPA receptors and corresponding G-proteins.
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