
Effective disruption of the pathway that
allows cancer cells to survive under hypoxic
conditions for use as anticancer therapy has
long been a goal of cancer researchers.
Andrew L. Kung et al. have now discovered a
small molecule that disrupts the structure of
a key coactivator in the hypoxia-inducible
factor (HIF) pathway and inhibits tumour
growth in vivo.

Activation of the HIF1 pathway is linked
with resistance of tumours to therapy,
increased invasion and metastasis, and poor
outcome. As oxygen concentrations decrease,
HIF1α accumulates and dimerizes with
HIF1β, and the coactivator p300/CREB
binding protein (CBP) is recruited. This
complex then binds to the hypoxia-response
element to trigger transcription of genes that
facilitate adaptive mechanisms.

Kung and colleagues developed a high-
throughput screen to search for small
molecules that could inhibit the crucial
interaction of HIF1 with p300. They

immobilized the 41-amino-acid polypeptide
p300/CBP-binding domain of HIF1α
(TADC) on multiwell plates and tested a
library of over 600,000 compounds for the
ability to disrupt binding of the 121-amino-
acid HIF1α-binding domain of p300 (CH1)
to the plates. After confirmatory in vitro and
cell-based assays, a single specific inhibitor —
chetomin — was found. In a luciferase
reporter assay, the authors showed that while
chetomin did not interfere with p300-
dependent transcriptional activity of factors
that bind to most domains in p300, it did
prevent the activity of factors that bind
specifically to the CH1 domain. NMR
spectroscopy revealed that CH1 becomes less
structured in the presence of chetomin,
indicating that this is what prevents
interaction with HIF1α.

So, what happens under hypoxic
conditions in vivo? When chetomin was
administered to mice bearing tumour
xenografts, levels of vascular endothelial
growth factor, which is induced by hypoxia,
were attenuated in a dose-dependent
manner. Serum levels of erythropoietin, a
marker of physiological HIF1 function,
were also decreased. To directly determine
the effect of chetomin on the HIF1 pathway,
the authors placed luciferease under the
control of the erythropoietin enhancer —

under hypoxic conditions the reporter
activity increased more than 100-fold. On
injection of chetomin, but not vehicle
control, into mice bearing the hypoxia-
reporter cell line in the right flank and a
constitutively expressed luciferase cell line in
the left flank, reporter activity in the right
flank only was reduced, by about 50%. These
results also indicate that chetomin
specifically disrupts the TADC–CH1
protein–protein interaction within tumours.

Chetomin also significantly reduced colon
and prostate tumour xenograft growth and
led to substantial necrosis in the tumours.
Local toxicity at the injection sites was seen,
but the cause of this is unknown.
Disruption of the tertiary structure of CH1
domain of p300 specifically inhibits
binding to HIF1 and signalling through the
HIF1 pathway, indicating a novel small-
molecule approach of interfering with
cancer growth.
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R E S E A R C H  H I G H L I G H T S

Structural
disruption

H Y P O X I A

Getting to know the
neighbours

B R E A S T C A N C E R The behaviour of breast cancer cells is strongly
influenced by stromal and other neighbouring
cells. However, the details of how different com-
ponents of the surrounding tissue contribute to
this are not well understood. A recent Cancer
Cell paper provides evidence that all cell types in
mammary tissue undergo changes in gene
expression during cancer progression, indicat-
ing that each of these components contributes
to the development of breast cancer.

Kornelia Polyak and colleagues studied gene
expression in cells from normal breast tissue,
ductal carcinoma in situ (DCIS; a pre-invasive
tumour type) and invasive breast carcinomas.
They first separated the various cellular compo-
nents — including epithelial cells, myofibrob-
lasts and myoepithelial cells, and stromal cells
— using magnetic beads bound to antibodies
against cell-type-specific markers.

The authors then used the serial analysis
of gene expression (SAGE) method to obtain
transcriptional profiles for the separated
pools of cells. For each population, a set of
genes was defined that was expressed at a
higher level than in any of the other cell types.
Based on this data, a clustering algorithm was
then used to determine how related the tran-
scription profiles were between cells of the
same type from different stages in tumour

progression. This showed that for each cell
type there was a progressive change in gene
expression from normal tissue, through DCIS
and finally to invasive carcinoma. This pro-
vides strong evidence that all the cell types in
breast tissue — not just the epithelial cancer
cells themselves — undergo molecular
changes during tumour progression.

Many of the genes upregulated in the stro-
mal and other neighbouring cell types in
DCIS and invasive carcinomas were found to
encode secreted molecules and receptor pro-
teins. These included several proteases and
protease inhibitors, consistent with the gener-
ally accepted role of these cell types in con-
tributing to tumour progression mainly
through processes such as matrix remodelling
that promote migration and invasiveness.
However, in support of recent studies indicat-
ing that these cells are also involved in sig-
nalling to cancer cells, a significant proportion
of the upregulated genes encoded proteins
with signalling functions, such as chemokines,
interleukins and growth-factor receptors.

In light of this, the authors looked in more
detail at the role of two signalling molecules —
the chemokines CXCL12 and CXCL14 — that
were upregulated in cancer tissue in myofibrob-
lasts and myoepithelial cells, respectively. Both


	Structural disruption
	References




