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Mammalian soluble epoxide hydrolase (sEH) converts epoxides to their corresponding diols through the addi-
tion of a water molecule. sEH readily hydrolyzes lipid signaling molecules, including the epoxyeicosatrienoic
acids (EETs), epoxidized lipids produced from arachidonic acid by the action of cytochrome p450s. Through its
metabolismof the EETs and other lipidmediators, sEH contributes to the regulation of vascular tone, nociception,
angiogenesis and the inflammatory response. Because of its central physiological role in disease states such as
cardiac hypertrophy, diabetes, hypertension, and pain sEH is being investigated as a therapeutic target. This
review begins with a brief introduction to sEH protein structure and function. sEH evolution and gene structure
are then discussed before human small nucleotide polymorphisms and mammalian gene expression are
described in the context of several disease models. The review ends with an overview of studies that have
employed the sEH knockout mouse model.
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1. Introduction

This review first summarizes the role of sEH in the hydrolysis of
epoxy fatty acids (EpFAs), the proposed endogenous substrates of
the enzyme. We then provide a comprehensive evaluation of sEH
gene expression and regulation, including its localization in mamma-
lian tissues. Finally, we discuss sEH genetic models that have associat-
ed sEH with diseases such as cardiovascular disease, cancer and
diabetes as well as pain, and have contributed to the identification
of the enzyme as a pharmaceutical target.

2. sEH protein structure and catalytic activities

Human sEH is a 62 kDa enzyme composed of twodomains separated
by a short proline-rich linker (see Fig. 1) (Newmanet al., 2005). Inmam-
mals, sEH is a homodimer in the intracellular environment (Morisseau
and Hammock, 2013). The N-terminal domain exhibits a phosphatase
activity that hydrolyzes lipid phosphates, while the C-terminal domain
exhibits an epoxide hydrolase activity that converts epoxides to their
corresponding diols (see Fig. 2) (Morisseau and Hammock, 2013). sEH

hydrolyzes EpFA, including one important class of lipid signaling
molecules, the epoxyeicosatrienoic acids (EETs) (Spector and Norris,
2007). EETs have vasoactive, anti-inflammatory and analgesic proper-
ties (Imig, 2012). Through metabolism of these molecules and other
EpFAs, sEH is implicated in several diseases, including hypertension,
cardiac hypertrophy, arteriosclerosis, brain and heart ischemia/reperfu-
sion injury, cancer and pain (Imig and Hammock, 2009; Morisseau and
Hammock, 2013; Wagner et al., 2011). Because of its possible role in
cardiovascular and other diseases, sEH is being pursued as a pharmaco-
logical target, and several potent small molecule inhibitors are available
(Shen and Hammock, 2012).

Fig. 1. Crystal structure of the sEH dimer (PDB accession code 1S80 (Gomez et al.,
2004).) The sEH monomer is composed of two globular regions displaying alpha/beta
fold tertiary structure connected by a short proline-rich linker. The sEH dimer is
anti-parallel, so that the N-terminal region of one monomer is in contact with the
C-terminal region of the other. The catalytic site for the epoxide hydrolase activity is
located within the C-terminal region, while the phosphatase activity is located within
the N-terminal region.

Fig. 2. Substrates and products of sEH epoxide hydrolase activity. Through the addition
of water, sEH converts lipid epoxides to diols (the oxygen of the epoxide moiety is in
red). Potential substrates for sEH include the omega-three lipid epoxides formed
from DHA and EPA, the omega-six lipid epoxides formed from arachidonic acid
(ARA), linoleic acid, and stearic acid. The regioisomers preferred by the human sEH
are displayed (Morisseau et al., 2010).
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