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Background

Natural killer (NK) cells are important key players of the
innate immune system and provide immediate defense
against viral infection and tumor transformation. There-
fore, their potential in cancer immunotherapy has grown
prominently in the last years [1]. As is known from the lit-
erature, the Signal Transducer and Activator of Transcrip-
tion 1 (STAT1) plays an important role for NK cell
function, since STAT1-deficient mice display impaired
basal NK cytolytic activity in vitro and are unable to reject
transplanted tumors in vivo [2]. STAT1 mediates signals
downstream of interferons and gets activated by phospho-
rylation of several tyrosine and serine residues. In particu-
lar phosphorylation of S727 is considered a prerequisite
for the full-fledged activation of STAT1 [3]. The aim of this
project is to investigate the role of STAT1-S727 in NK cell-
mediated cytotoxicity and tumor surveillance.

Methods

The analysis of STAT1+/-, STAT1-S727A and wild-type mice
includes the preparation of primary splenic NK cells and
their investigation regarding proliferation ([3H]thymi-
dine-incorporation), cytotoxicity (standard [>!Cr]-
release) and cytokine production (ELISA, multi-plex bead
arrays). In vivo tumor models are employed using NK-sen-
sitive tumor cell lines (v-abl+ leukemia, B16 melanoma,
4T1 breast cancer).

Results

Wild-type NK cells from untreated healthy mice display
basal phosphorylation on STAT1-S727 in vivo. Surpris-
ingly, disruption of this phosphorylation site by mutating
serine727 to alanine (STAT1-S727A) significantly
enhances NK cell cytotoxicity towards various target cells
in vitro compared to wild-type. Moreover, we demonstrate
that STAT1-S727A mice do not only display delayed
leukemia onset but also lower susceptibility to intrave-
nously administered B16 (melanoma) and 4T1 (metasta-
sizing breast cancer) cells compared to STAT1/-and wild-
type mice.

Conclusion

Obviating the phosphorylation of STAT1-S727 seems to
increase NK cell cytotoxicity in vitro and in vivo. As an ulti-
mate goal we aim to find the underlying mechanism(s)
and upstream regulator(s), since loosening the brake on
NK cell functions could represent a potential novel strat-
egy in cancer therapy.

Acknowledgements
We thank the Austrian Academy of Science for supporting Eva Maria Putz
with a DOC-fFORTE fellowship.

References
l. Sutlu T, Alici E: Natural killer cell-based immunotherapy in

cancer: current insights and future prospects. | Intern Med
2009, 266:154-181.

Page 1 of 2

(page number not for citation purposes)


http://www.biomedcentral.com/1471-2210/9/S2/A29
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19614820
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19614820
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/

BMC Pharmacology 2009, 9(Suppl 2):A29 http://www.biomedcentral.com/1471-2210/9/S2/A29

2.  Lee CK, Rao DT, Gertner R, Gimeno R, Frey AB, Levy DE: Distinct
requirements for IFNs and STATI in NK cell function. |
Immunol 2000, 165:3571-3577.

3. Varinou L, Ramsauer K, Karaghiosoff M, Kolbe T, Pfeffer K, Muller M,
Decker T: Phosphorylation of the Statl transactivation
domain is required for full-fledged IFN-y-dependent innate
immunity. Immunity 2003, 19:793-802.

Publish with BioMed Central and every
scientist can read your work free of charge

"BioMed Central will be the most significant development for
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
« available free of charge to the entire biomedical community
« peer reviewed and publishedimmediately upon acceptance
« cited in PubMed and archived on PubMed Central
« yours — you keep the copyright

Submit your manuscript here: O BioMedcentral
http://www.biomedcentral.com/info/publishing_adv.asp

Page 2 of 2

(page number not for citation purposes)



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11034357
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11034357
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14670297
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14670297
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Background
	Methods
	Results
	Conclusion
	Acknowledgements
	References

