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Cell transformation by the superoxide-generating
oxidase Mox1

Young-Ah SuhA‘g, Rebecca S. Arnoldl'g, Bernard Lassegue;, Jing Shii, Xiangxi
Xut, Dan SorescuZ, Andrew B. ChungZ, Kathy K. GriendlingZ & J. David Lambeth®
1. Departments of Biochemistry and

2. Medicine, Emory University Madical School, Atlanta, Georgiz 30322, USA
3. These authors contributed equally to this work.

Correspondence to: J. David Lambeth? Correspondence and requests for materials should be
=ddressed to 1.D.L. (e-mail: Email: dlambe@bimcore.emorv.edu).

Reactive oxygen species (ROS) generated in some non-phagocytic . 1o
cells are implicated in mitogenic signalling and cancerl-2-2-%:5.6/

]
Many cancer cells show increased production of ROSZ, and normal cells
exposed to hydrogen peroxide or superoxide show increased
proliferation® and express growth-related genes®-1%-11 ROS are
generated in response to growth factors, and may affect cell growth
13 for example in vascular smooth-muscle cells®13-1%:15 yhcreased ROS
in Ras-transformed fibroblasts correlates with increased mitogenic
rate’®. Here we describe the cloning of mox1, which encodes a
homologue of the catalytic subunit of the superoxide-generating NADPH
oxidase of phagocytesiZ12 gpoiphox. mox1 messenger RNA is
expressed in colon, prostate, uterus and vascular smooth muscle, but not
in peripheral blood leukocytes. In smooth-muscle cells, platelet-derived
growth factor induces mox1 mRNA production, while antisense mox1
mRNA decreases superoxide generation and serum-stimulated growth.
Overexpression of mox1 in NIH3T3 cells increases superoxide generation
and cell growth. Cells expressing mox1 have a transformed appearance,
show anchorage-independent growth and produce tumours in athymic
mice. These data link ROS production by Mox1 to growth control in non-
phagocytic cells.

2.3.12,

A human expressed sequence tag (EST) sequence which showed homology to
human gp91phox was identified, and complete sequencing revealed a predicted
amino-acid sequence homologous to the carboxy-terminal half of gp91phox.
Sequencing was completed with 5'-rapid amplification of complementary DNA
ends (5'-RACE) using human colon cDNA, and the predicted amino-acid
sequence is shown in Fig. 1. The predicted protein is 564 amino acids long,
compared with 569 residues for gp91phox, and the two show 56% identity. The
gene is located at Xq22 (Genebank accession no. Z83819), but the locus is not
informative with regard to known diseases. Rat mox1, cloned by using
degenerate primers based on sequences that are highly conserved between
gp91phox and human mox1, is 82% identical to human mox1 (Eig. 1). Human
and rat Mox1 lack asparagine-linked candidate glycosylation sites, which are
seen in the highly glycosylated human and mouse gp';l;;h"loxM (the positions
of which are indicated by = and =, respectively, in Eig. 1). Regions in gp91phox
(underlined), which were previously proposed2:-22 to be binding sites for flavin
(regions 1a and 1b) and pyridine nucleotide (regions 2a-2d), are identical or
nearly identical between gp91phox and Mox1. Also shown (filled circles) are
conserved histidines, which are candidates for haem ligation. The hydropathy
profiles of human gp91phox and Mox1 are nearly identical {(not shown), and
include five very hydrophobic stretches in the amino-terminal half of the
molecules which are predicted to be membrane-spanning regions.

Figure 1: Predicted amino-acid sequence of human Mox1 (GenBank
accession no.

AF127763, patent pending) and rat Mox1 (Ge
A um A

no. AF1523
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