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Most molecular targets for
treating cancer prove to

be busts. Broadly applicable
anticancer therapies have been
particularly difficult to develop
because of the multiplicity of
genetic mutations in a cancer
cell: target one mutation and
another will slip by, potentially
causing the therapy to be in-
effective. Recently, however, it
has been realized that genetic
mutations in cancer often con-
verge on central regulators,
namely transcription factors.1

New research is now squarely
pointing the finger at the onco-
gene signal transducer and
activator of transcription 3
(STAT3) as a promising target
for the development of a broad
anticancer therapy.2

STAT3 is a protein required
for gene expression, by which
RNA is produced from DNA.
Although these transcription
factors are often not mutated
themselves, their overactivation
by other mutations leads to the
gene-expression changes that
are hallmarks of malignant dis-
ease. STAT3 is overactivated at
a high frequency in a surprising
number of cancers, including
leukemias and lymphomas like
large granular lymphocyte leu-
kemia and non-Hodgkins lym-
phoma), as well as solid tumours
like breast and prostate cancer.1

Furthermore, in multiple myel-
oma and head and neck cancers,

cell growth has been found to
require the continual activation
of STAT3.

With STAT3 as a central
node in the development of
many cancers, blocking its over-
activation in cancer cells would
perhaps preclude having to deal
with the multiple protein mu-
tations that can feed into this
transcription factor. Early evi-
dence1 suggests that this may
indeed work, because turning
STAT3 off causes some cancer
cells to stop growing and even
to commit suicide (apoptosis).

Roberto Chiarle and col-
leagues2 have recently demon-
strated that STAT3 plays a role
in the development of anaplastic
large-cell lymphomas, a subset
of non-Hodgkins lymphomas.
They found that deleting one or
both copies of STAT3 in lym-
phocytes caused lymphoma cells
to grow poorly, and that cells
still possessing one copy of
STAT3 could be made to un-
dergo apoptosis by removing
this gene.

Using mice with intact
STAT3, the researchers then
sought to determine if blocking
the activation of STAT3 could
have a therapeutic effect. The
authors challenged mice with a
subcutaneous injection of tu-
mour cells, and 7 days later they
treated some of them with
STAT3 antisense oligonucleo-
tides that would bind to and

inhibit STAT3. In the treated
mice no tumour growth was
seen, whereas after 14 days the
control mice had large tumours.
Moreover, giving STAT3 anti-
sense oligonucleotides to mice
that already had tumours re-
stricted tumour growth. No
adverse effects were observed
among the mice that received
the oligonucleotides.

Chiarle and colleagues’ re-
sults, together with other work
in the field,1 indicate that thera-
pies targeting STAT3 are ben-
eficial. It is therefore of note
that other STAT3 inhibitors
are under development. One
compound, STA-21, has alrea-
dy been shown to inhibit the
growth and survival of breast
cancer cells.3 With STAT3 sol-
idified as a target, further suc-
cess in the development of a
broadly applicable anti-STAT3
therapy may be close at hand. —
David Secko, Vancouver
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Clinical trial registration

CMAJ will consider clinical trials for publication only if they
have been registered in a publicly accessible clinical trials reg-
istry before the enrolment of the first patient. This policy ap-
plies to trials that start recruiting on or after July 1, 2005. For
trials that began enrolment before this date, registration is re-
quired by Sept. 13, 2005. The criteria for acceptable registra-
tion are described in CMAJ (2005;172[13]:1700-2). 


