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The link between inflammation and
cancer is well described, as shown
by the increased risk of colorectal
cancer in patients with inflam-
matory bowel disease. A common
finding in inflammation-associated
cancers is hyperactivation of signal
transducer and activator of tran-
scription 3 (STAT3) in various cell
types, but the mechanisms linking
inflammation and cancer through
STATS3 are unclear.

As STAT3 mediates both the
expression of and response to inflam-
matory cytokines, it is thought that
STAT3 activity in tumour cells could
promote cytokine-induced tumour
growth, whereas STAT3 activity
in immune cells could modulate
cytokine production to inhibit
tumour-specific immune responses
or inflammation. Three papers in
Cancer Cell explore these possibilities.

To investigate the role of STAT3
in tumour cells during inflammation-
associated tumorigenesis, Bollrath
et al. and Grivennikov et al. generated
Stat3*"¢ mice, which lack STAT3
expression specifically in intestinal
epithelial cells (IECs). In the colitis-
associated cancer (CAC) model
— in which administration of the
mutagen azoxymethane is followed
by the induction of chronic inflam-
mation through epithelial injury by
the toxin dextran sodium sulphate
(DSS) — the Stat3*™C mice devel-
oped fewer and smaller tumours
than STAT3-sufficient mice. Both
groups showed that STAT3 activity
in IECs upregulates the expression
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of anti-apoptotic proteins and cell
cycle genes that increase the sur-
vival and proliferation of pre-neo-
plastic azoxymethane-mutagenized
IECs in DSS-treated mice.

However, the increased apoptosis
and decreased proliferation of IECs
in Stat3*5¢ mice was associated with
more severe intestinal inflammation
after DSS treatment as a result of
less effective repair of damage to the
intestinal epithelium. This suggests
that IEC proliferation mediated
through STAT3 signalling is a normal
wound-healing response that could
result in abnormal cell proliferation
and tumour growth if STAT3
becomes hyperactivated.

Bollrath et al. confirmed the rela-
tionship between STAT3 activation in
IECs and tumorigenesis using mice
in which STATS3 is constitutively acti-
vated by a mutant form of the gp130
subunit of the interleukin-6 (IL-6)
receptor in response to IL-6 or IL-11.
These mice were protected against
DSS-induced colitis, which correlated
with increased IEC proliferation, but
had increased size and frequency of
CAC tumours. Grivennikov et al.
showed that IL-6-deficient mice,
which had decreased activation of
STAT3 in IECs, had increased levels
of intestinal injury and reduced
number and size of CAC tumours.

Taking a different approach,
Kortylewski et al. looked at the role
of STAT3 signalling in immune cells
in the tumour microenvironment.
In a tumour-challenge model,
conditional knockout of Stat3 in

haematopoietic cells resulted in
decreased production of IL-23 by
tumour-associated macrophages
and increased production of IL-12
by tumour-associated dendritic
cells through direct effects on
gene transcription. The STAT3-
dependent production of IL-23 by
tumour-associated macrophages
was shown to activate STAT3 in
regulatory T (T, ) cells, resulting
in increased production of the
immunosuppressive cytokine IL-10.
These three studies support a
model in which STAT3 activation
during tumorigenesis is both a
tumour-cell-autonomous mechanism
that links inflammatory cytokines
(such as IL-6 or IL-11) in the local
environment to the proliferation
of tumour cells and an immune-
regulatory mechanism that shifts
the balance of cytokine production
from anti-carcinogenic IL-12 (which
activates natural killer cells and
T helper 1 cells) to pro-carcinogenic
1L-23 (which activates TReg cells).
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