
Nussenzweig showed that the protein was
expressed in the tumours derived from
Trp53–/– H2AX+/– mice as well, and both
groups went on to show that the protein level
in H2AX+/– thymocytes was about half that in
H2AX+/+ thymocytes. Both groups also found
that genomic instability in H2AX heterozy-
gotes was intermediate between that in wild-
type and null cells. Finally, Nussenzweig found
that the phosphorylation of H2AX on serine
residues 136 and 139 is crucial for its ability to
prevent genomic instability.

So, these mouse models indicate that H2AX
suppresses genomic instability and tumorigene-
sis. Whether it has the same effect in humans
remains to be established.

Emma Greenwood
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Compared with normal blood vessels, tumour
vasculature is extremely leaky. This is thought
to aid tumour progression, as plasma proteins
can enter the surrounding tissue to provide a
fertile environment for tumour growth. In the
July issue of Cancer Cell, William Sessa and
colleagues have now found that plugging the
leaks in tumour blood vessels actually blocks
tumour growth in mice.

The authors have previously shown that
cavtratin — a chimeric peptide containing the
scaffolding domain of caveolin-1 linked to a
cellular internalization sequence — reduces
vascular permeability in mouse models of
inflammation. Caveolin-1 is the primary coat
protein of caveolae and has been shown to
regulate endothelial nitric-oxide synthase
(eNOS), which controls vascular remodelling
and angiogenesis and is activated by vascular
endothelial growth factor (VEGF). They
began by investigating the effects of cavtratin
on VEGF-mediated vascular leakage by mea-
suring Evans blue-dye extravasation — an
indicator of albumin and plasma-protein
leakage — after intradermal administration of
VEGF. Mice pretreated with cavtratin showed
a marked reduction in Evans blue-dye
extravasation compared with control mice
pretreated with a control peptide AP-CAV-X.
So, as cavtratin reduces VEGF-mediated vas-
cular permeability, does it have a similar effect
on tumour blood-vessel permeability?

Mice with Lewis-lung-carcinoma (LLC)
tumours were treated with cavtratin or 
AP-CAV-X, but only cavtratin inhibited
tumour vascular leakage without affecting vas-
cular permeability in the lungs. As the effects of
cavtratin were tumour specific, they monitored
tumour progression in the LLC model and
found that daily administration of cavtratin
significantly reduced tumour size. Cavtratin,
but not AP-CAV-X, reduced tumour-derived

NOS activity and significantly reduced expres-
sion of platelet-endothelial-cell adhesion mole-
cule-1 (PECAM-1) — a common marker for
tumour endothelium — and the VEGF recep-
tor FLT4 a marker for lymphatic vasculature.
Histological examination identified large areas
of necrosis in cavtratin-treated tumours, and
cavtratin increased the number of apoptotic
cells in non-necrotic regions of the tumour. So,
cavtratin reduces eNOS activity, decreases
tumour permeability and causes apoptosis.

Direct effects of cavtratin on angiogenesis,
endothelial-cell proliferation and tumour-cell
growth were ruled out and the role of eNOS in
vascular leakage was investigated further.
Comparison of LLC tumours in wild-type and
eNOS–/– mice showed that tumours from
eNOS–/– mice were less permeable to Evans
blue-dye than tumours from wild-type ani-
mals. Administration of cavtratin to wild-type
animals reduced tumour permeability to the
same level seen in eNOS–/– tumours. In addi-
tion, eNOS–/– mice have reduced vascular per-
meability, tumour growth and sensitivity to
cavtratin, compared with wild-type mice,
providing further evidence that eNOS is the
primary molecular target of cavtratin. As treat-
ment of endothelial cells with cavtratin did not
block VEGF-induced autophosphorylation of
the VEGF receptor FLK1 or phosphorylation of
c-SRC, genetic loss of eNOS is comparable to
inhibition by cavtratin.

These results indicate that caveolin-1 is a
novel target for antitumour therapy, as it specif-
ically affects tumour microvasculature.

Emma Croager
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