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Signal transducer and activator of
transcription 3 (STAT3) has been
shown to be constitutively activated
in several human epithelial malig-
nancies, although its requirement 
in the de novo development of
tumours had not been demon-
strated. John DiGiovanni and 
colleagues now show that this tran-
scription factor is not only required
for skin tumorigenesis, but is essen-
tial for maintaining the proliferation
and survival of cancer cells.

STAT3, which normally resides in
the cytoplasm, becomes activated in
response to a range of growth-factor
signalling pathways through tyrosine
phosphorylation. This leads to its
dimerization and translocation to
the nucleus. DiGiovanni and col-
leagues had previously shown that
STAT3 becomes activated in the
mouse epidermis following topical
treatment with a range of tumour-
promoting agents, so they set out to
determine if this molecule was
required for carcinogenesis.

They used mice in which Stat3
was disrupted only in the epidermis
and showed that this protected mice
against the epidermal proliferation
usually observed after skin treatment
with the tumour promoter 12-O-
tetradecanoylphorbol-13-acetate
(TPA). The skin of STAT3-deficient
mice expressed much lower levels of
MYC and cyclin D1 in response to
TPA treatment, indicating that these
important regulators of proliferation

are transcriptional targets of STAT3.
Furthermore, STAT3-deficient ker-
atinocytes were over five times more
likely to undergo apoptosis in
response to treatment with the DNA-
damaging agent 7,12-dimethyl-
benz[a]anthracene (DMBA) than
controls. This apoptosis was fre-
quently observed in the bulge region
of the hair follicle, where keratinocyte
stem cells reside. DiGiovanni’s group
believes that STAT3 is therefore
involved in maintaining the survival
of keratinocyte stem cells following
DNA damage.

Most importantly, STAT3-defi-
cient mice were completely resistant
to skin tumour development when
DMBA was applied as a tumour ini-
tiator, followed by TPA as a tumour
promoter. STAT3 activity could also
be blocked with decoy oligonu-
cleotides, which prevent its interac-
tion with its DNA-binding site. The
authors showed that these oligonu-
cleotides inhibit the proliferation of
HRAS-transformed cells in culture, as

well as the early development of skin
papillomas in Hras-transgenic mice.

Recent evidence indicates that
keratinocyte stem cells are especially
susceptible to DNA damage and
transformation in response to car-
cinogen treatment. STAT3 might
mediate these effects, as its transcrip-
tional targets in these cells not only
include a range of genes that regulate
proliferation, but also cell survival.
So, STAT3 inhibitors would not only
be useful anticancer agents, but also
useful in the prevention of epithelial
cancers, because of the role of STAT3
in the earliest stages of tumorigenesis.
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