
 

New mechanism activates the immune system
against tumour cells
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The new function of STAT1 can be a decisive factor for immune therapy of
cancer says Veronika Sexl. Credit: Michael Bernkopf/Vetmeduni Vienna

The body's defences detect and eliminate not only pathogens but also
tumour cells. Natural killer cells (NK-Cells) are specifically activated by
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chemical messengers, the Cytokines, to seek and destroy tumour cells.
Veronika Sexl and her team from the Institute of Pharmacology and
Toxicology at the Vetmeduni Vienna study the fundamentals of tumour
surveillance by the immune system in animal models.

Cytokines trigger a signal cascade in NK cells recruiting them to tumour
defence. An important player in this signalling process is the
transcription factor STAT1. This molecule enters the cell nucleus to turn
on genes required for the activation of NK cells. Until now it was
assumed that NK cells are triggered by STAT1 mediated gene activation.
However, Sexl and her team have now discovered that not gene
transcription, but a previously unknown mechanism of STAT1 activates
NK cells.

Genetics revealed unknown function of STAT1

The importance of the signalling molecule STAT1 for NK cells is
revealed when it is absent. Without STAT1 tumour cells are inefficiently
eliminated. The researchers wondered however, whether STAT1's
nuclear activity as transcriptional activator is essential for its function.
"The activation of other genes is to date the only known and accepted
function of STAT1. In order to show the actual role in the activation of
NK cells we genetically removed this function, "said lead author Eva
Putz.

To do so Sexl teamed up with researchers from the US and the
University of Vienna, and generated mice with a modified STAT1. This
altered STAT1 molecule is incapable of turning on genes by virtue of a
single change in the protein sequence. Despite this modification, the NK
cells were still surprisingly effective in eliminating tumour cells. "The
activation of NK cells therefore depends on a previously unidentified
STAT1 function, since the molecule without the known activity
continues to function," explains Sexl.
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The Immunological synapse harbours STAT1 for
activation of NK cells

Using various experiments, Sexl and her co-workers could prove that
STAT1 is capable of not only activating genes but also working directly
with key players in the signalling process outside the nucleus. "A
transcription factor performs its job in the cell nucleus, where the DNA
is. But we observed STAT1 in activated NK cells not in the nucleus, but
in regions close to the cell membrane, where NK cells and tumour cells
meet" says Putz. Apparently, STAT1 does not need to enter the nucleus
in order to activate NK cells. Instead, STAT1 appears to be directly
involved in the signalling of the NK cells, which upon activation
eliminate the tumour cells. This represents a new function of STAT1,
entirely independent of gene transcription.

"It will be an exciting challenge to explore this previously unknown
function of STAT1 in tumour surveillance. Improving the mobilisation
of NK cells in cancer patients is an intense area of research to make anti-
tumour therapy more effective", concludes Sexl.
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