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Phosphorylation of $6K1 by Casein kinase 2 regulates its subcellular 
localization 
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The ribosomal protein $6 kinase (S6K) belongs to the AGC family of 
Ser/Thr protein kinases which includes the protein kinase C's, protein 
kinase B's, SGKs, and 90 kDa ribosomal $6 kinases. Two forms of S6K 
have been identified ($6K1 and $6K2). Both kinases are activated in 
response to mitogenic stimuli and nutrients via PI3-K and mTOR signaling 
pathways. Biochemical and genetic studies provided the evidence for the 
involvement of S6K in the regulation of cell growth, size and proliferation. 
It is believed that conformational changes induced by multiple S/T 
phosphorylations open the structure of $6K1, making domains available 
for protein-protein interactions. 
In this study we describe the identification of Casein Kinase 2 (CK2) 
as a physiological binding partner of $6K1. Screening of a HeLa cDNA 
library with an activated version of $6K1 (T412D mutant) bait construct 
allowed us to isolate three clones corresponding to beta subunit of Casein 
Kinase 2 (CK2). The specificity of interaction between $6K1 and both CK2 
alfa and beta subunits was further confirmed in mammalian cells using 
immunoprecipitation studies with transiently overexpressed and native 
proteins. 
Bioinformatic analysis of $6K1 sequence revealed three potential phos- 
phorylation sites for CK2. The localization of CK2 phosphorylation site was 
narrowed down to the N-terminal region of $6K1 with the use of deletion 
mutants in in vitro kinase assay. The N-terminal region contains only two 
Ser/Thr sites and one of them, Ser17, is in the CK2 phopshorylation 
motif. Mutation analysis of $17 clearly showed that it is the major in vitro 
phosphorylation site for CK2. Fluorescent microscopy study indicated that 
phosphorylation mimicking mutant of $6K1 ($17E) doesn't translocate to 
the nucleus in serum stimulated cells. Treatment of cell with nuclear export 
inhibitor Leptomycin B demonstrated that $6K1 $17E mutant accumulates 
in the nucleus. 
These results indicate that nuclear import of $17E mutant is not affected 
while the export is significantly enhanced. In summary, this study shows 
for the first time that $6K1 interacts with and is phoshorylated by CK2 
in mammalian cells. The phosphorylation of $6K1 at $17 enhances its 
nuclear export, causing the accumulation of $6K1 in the cytoplasm. 
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Background: Advanced pancreatic cancer is inevitably linked with high 
mortality. The peptide neurotensin (NT) acts as a growth factor on 
pancreatic tumor cells via the G-protein-coupled receptors NTRI/3, 
triggering signaling pathways affecting proliferation and possibly other 
intracellular responses. 
Material and methods: The pancreatic tumor cell lines BxPC-3, PANC-1, 
MIAPaCa-2 and the NTR-positive colonic tumor cell line HT-29 were used 
to study NT-induced Ca 2+- and pH-responses in spectrofluorimetry (Fura-2, 
BCECF). Proliferation was assessed with MTT-assays and the expression 
of NTR1 quantitated in flow-cytometry (Euroclone B-N6). 
Results: Stimulation of NTRI/3 in the pancreatic cancer cell lines 
BxPC-3 and PANC-1 using the stable analog lys-®-Iys-NT(1-6) resulted 
in an increase in intracellular Ca 2+ and in intracellular alkalinization 
of 0.1-0.15 pH-units that has not been described so far. In contrast, 
MIAPaCa-2 cells that lack significant NTR1 surface expression revealed a 
minor intracellular acidification in the presence of a normal Ca 2+ response. 
Extracellular acidosis (pH = 6.8) stimulated proliferation of these cell lines, 
in comparison to normal or alkaline (pH= 7.8) conditions. Dense and 
acidic cultures revealed a higher expression of NTR1 inversely related 
to the expression of EGFR. Since intracellular pH-regulation under these 
conditions is accomplished by the Na+/H+-exchanger 1 (NHE1), the signal 
transduction pathways linking NTR to NHE1 were further investigated. The 
NT-induced alkalinization was abrogated in presence of the NHEl-inhibitor 
amiloride and linked to an increased proton flux. Application of PKC 
inhibitors in combination with lys-®-Iys-NT(1-6) resulted in an impaired pH 
response for H-7 and staurosporine in BxPC-3, and for bisindolylmaleimide 
I and II in PANC-1, respectively. In contrast, no inhibitory effect was 
observed in MIAPaCa-2 cells for those PKC inhibitors. The phosphatase 
inhibitor calyculin enhanced the NT-induced alkalinization, and NHE1 was 

found to become phosphorylated in a time- and dose-dependent manner 
by lys-®-Iys-NT(1-6) in BxPC-3 and PANC-1 cells. 
Conclusion: NT stimulates the activity of the NHE1 in NTRl-posit ive 
pancreatic cancer cells, resulting in a proliferative response and intracellular 
alkalinization/extracellular acidification. This NT-induced acidic condition 
may contribute to the overexpression of VEGF and IL-8 in pancreatic 
tumors, ultimately resulting in a highly metastatic phenotype. 
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Background: Virotherapy of malignant gliomas is an alternative strategy to 
improve the prognosis of this rapidly fatal disease. The oncolytic and non- 
pathogenic Parvovirus H-1 possesses strong cytotoxic effects in glioma 
cells in vitro. In this study, we investigated the therapeutic potential of H-1 
virus in a glioma model in immunocompetent rats. 
Material and Methods: RG-2 rat gliomas were implanted into immunocom- 
petent animals. MRI was performed to demonstrate tumour growth. When 
tumours had reached a size of >6mm in the largest diameter, animals 
received intratumoural stereotactic injection of H-1 virus (n = 12) or sham- 
operation (n = 12). Treatment effects were monitored by MRI. When animals 
were sacrificed, PCR, histology and immunostaining of brain tissue were 
performed. 
Results: H-1 virus treatment of animals with large intracranial gliomas 
resulted in rapid tumour regression in 8 animals. 4 of the animals 
were sacrificed prior to complete tumour remission. Histology showed 
widespread destruction of the tumour tissue, but no toxic or inflammatory 
side effects in the surrounding brain tissue. Viral proteins could be 
demonstrated by immunostaining. The remaining 4 animals survived for 
>1 year without tumour recurrence. All control animals died within 22 days. 
The difference between the survival time of H-1 therapy group and control 
group were statistically signifcant (Iogrank test: p < 0.001). 
Conclusions: Parvovirus H-1 possesses strong antitumour activity in 
glioma cells in vivo. This finding and the absence of pathogenic side effects 
make H-1 virus a promising candidate for oncolyticvirotherapy of malignant 
gliomas. 
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Background: After surgical resection of a colon cancer, 3 pathways 
are possible: cure, local recurrence or a metastatic process. Our 
hypothesis was to consider that the accumulation of genetic alterations 
that characterize colonic carcinogenesis must impact on different pathways 
after surgical tumor resection. 
Model: We used the human MSI (Microsatellite Instability) colon cancer 
cell line HCT116, typical of non hereditary colon cancer and 15% of 
sporadic cancers. Three clones were used: the parental cells lines with 
a non functional MLH1 protein, the complemented cell line with a vector 
containing the HMLH1 gene (HCT-MLH1-3) and the complemented cell 
line with the chromosome 3 (containing the HMLH1 gene and the TGFf3RII) 
named HCT-K3. Each tumor was grafted intra-caecaly on node-scid mice 
(n = 10). Natural history of the tumor evolution was analyzed at day 45, and 
evolution after surgical resection of the graft at day 8 was analyzed at day 
45. 
Results: The cell lines HCT-116 and HCT-K3 present more voluminous 
tumors than HCT-MLH1-3 (p<0.005). Only the tumor from HCT-K3 
presented lymph node or liver metastasis after 45 days, in 20% of cases. 
After resection of the HCT-1161-3 tumors, all mice were cured at 45 days 
(if histological and biological data are confirmed). However, surgery only 
cured 20% of mice with the other two tumors (p < 0.04). For the HCT-116 
tumors, the recurrences are usually reported as peritoneal carcinomatosis 
without lymph node or liver metastasis. However, for the HCT-K3 tumors 
the recurrence after colectomy was always associated with lymph node 
metastasis and 20% of cases with liver metastasis. 


