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It’s a knockout: CCN3 suppresses neointimal thickening
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Abstract The role of CCN proteins in vivo is only just
becoming understood. A prototypical member of the CCN
family, CCN3 suppresses proliferation. In a study in press,
Shimoyama and colleagues show that mice lacking CCN3
have a hyperproliferative response to vascular injury. These
data, along with other recent observations, suggest that
CCN3 may represent a novel therapy for hyperproliferative
diseases.
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Proteins which are members of the CCN family of
multicellular signaling regulators consist of four common
domains, and regulate the activities of a variety of signaling
molecules including TGF 3, BMPs and integrins (Leask and
Abraham 2006). While CCN1 (cyr61) and CCN2 (CTGF)
promote cell proliferation, CCN3 (NOV) has a potent
antiproliferative effect in vitro (Perbal 2008). Although the
developmental roles of CCN1 and CCN2 have been
investigated using knockout models (Mo et al. 2002;
Ivkovic et al. 2003), the in vivo function of CCN3 is
unclear.
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In spite of several attempts, the isolation of ccn3 null
mice has remained elusive until recently. A recent manu-
script by Heath et al. (2008) reported the generation of
Novdel3-/- mice which produce no full length NOV protein
and express at a barely detectable level a mutant NOV
protein lacking exon 3 of CCN3. By replacing exon 3 of
Nov with a TK-neomycin cassette, they generated mutant mice
which possessed abnormal skeletal and cardiac development,
cardiomyopathy, muscle atrophy and cataracts. However, as
discussed in previous Bits and Bytes, these are not true null
CCN3 mice (Leask 2007; Perbal 2007), and thus the
developmental functions for which CCN3 is required remain
unclear.

A study in press (Shimoyama et al. 2010) reports that
true CCN3 null mice have finally been generated. This
study confirmed the expression of CCN3 in the medial
layer of aortas. CCN3 suppressed vascular smooth muscle
cell proliferation and migration in vitro. When subjected to
vascular injury, CCN3 null mice possessed a 6-fold
enhancement of neointimal thickening compared with the
wild-type, coinciding with an enhanced cell proliferation.

Collectively, these results are consistent with the notion
that CCN3 suppresses angiogenesis and fibrosis, and that
this member of the CCN family has opposing effects to
CCNI1 and CCN2 (Bleau et al. 2005; Kawaki et al. 2008;
Riser et al. 2009) which are considered to promote
angiogenesis and fibrosis (Leask 2009). These data raise
the exciting possibility that CCN3 is a critical negative
growth regulator could be used as a novel therapy to
combat a variety of pathologies in which CCN1 and CCN2
are overexpressed, namely cancer, fibrosis and cardiac
disease.
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