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PostDoc	Position	for	3	years		
Cooperation	project	Medical	University	Vienna	–	Christian-Albrecht-University	Kiel		

	
The project, which is funded for 3 years by the Deutsche Krebshilfe, will be carried out in the groups of 
Prof. Lukas Kenner (Medical University Vienna, Austria) and Prof. Rose-John (Christian-Albrecht-
University Kiel, Germany). The project entitled 'Genetically Mediated Cell Autonomous gp130 
Activation as a Therapeutic Approach in Prostate Cancer' is summarized below: 
	
On target cells IL-6 binds to an 80 kDa IL-6 receptor (IL-6R). The complex of IL-6 and IL-6R 
associates with a 130 kDa receptor protein called gp1301. The gp130 receptor thereupon dimerizes 
and initiates intracellular signal transduction by activating the JAK/STAT and ras/MAP kinase 
pathways2. While gp130 is expressed on all cells of the human body, IL-6R is mainly found on 
hepatocytes, some leukocytes and epithelial cells3. Interestingly, gp130 is also part of the receptor 
complexes of 8 additional cytokines, which form the family of IL-6 type cytokine2.  
 

We have recently generated a constitutively active gp130 receptor by 
replacing the entire extracellular portion of gp130 by a leucine zipper, 
which is known to dimerize 4,5. It turned out that constitutively active gp130 
(L-gp130) mediated robust and long term gp130 activation of cells (Fig. 1). 
We have inserted the  
 
Fig. 1: Membrane organization of gp130 wild-type and L-gp130 receptors. Left, scheme 
of the gp130 receptor (wt-gp130) with the extracellular domain comprising Ig-like 
domain (Ig), cytokine binding domain (CBD), three fibronectin type III-like domains 
(FNIII), transmembrane domain (TM), and cytoplasmic domain (CD), constitutively 

associated with JAK kinases. Dimerization is induced upon binding of IL-6/sIL-6R. Right, gp130 was truncated 15 
amino acids above the transmembrane domain and replaced by the leucine zipper (LZ) region of the human c-jun gene 
and stabilized by an additional disulphide bridge. A Flag-tag (Flag) was inserted between signal peptide and leucine 
zipper for detection by an anti-flag antibody. 
 
 
L-gp130 cDNA into the murine ROSA26 locus, which is preceded by a loxP flanked transcriptional 
stop sequence, which can be removed by the prostate specific cre (PbCre) recombinase. This will lead 
to constitutive gp130 signaling within the prostate.  

 
Recently, the group of Lukas Kenner published a PTEN-based 
prostate cancer model in which he investigated the loss of IL-6 
or Stat3 to define the impact of this signaling pathway on 
prostate cancerogenesis6. Unexpectedly, he could show that 
loss of Stat3 or IL-6 resulted in aggressive metastasizing 
prostate tumor growth with early lethality (Fig. 2).  

 
Fig. 2. Loss of Stat3 and IL-6 leads to an increase in tumor size. Left, effect of loss of Stat3 and IL-6 on tumor sizes of 
PTEN-/- mice. Right, the Stat3-ARF tumor suppressor pathway is normally activated. Loss of PTEN and STAT3 function 
causes an oncogenic switch with senescence bypass and induces metastatic progression.  
 
 
 
The main aim of the current project will be to introduce by genetic means the constitutively 
active L-gp130 into prostate specific Pten-/- mice and analyze the outcome in terms of 
tumorigenesis. These results will be compared with an analysis of prostate cancer patient 
data. If indeed, constitutively active gp130 prevents prostate cancer development, we will set 
out to design molecular tools to introduce constitutively active L-gp130 into tumor tissue of 
prostate cancer patients as a novel type of therapeutic approach.  
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The Laboratory of Lukas Kenner has made major contributions to the understanding of 
prostate cancer development, most recently having identified a novel and unexpected tumour 
suppressive role for IL-6/Stat3 signalling in a Pten-deficient murine prostate cancer model 
published in Nat. Comm. 2015. These data provide evidence that activation of the IL-6/Stat3 
signalling axis is implicated in oncogene-induced senescence (OIS). Strikingly, genetic 
ablation of IL-6 strongly promotes prostate cancer initiation, progression and metastasis in 
Pten-deficient mice. Mechanistically, IL6/Stat3 signalling regulates p19Arf-p53-induced 
senescence by modulating expression of the ubiquitin ligase MDM2 in pre-neoplastic cells. 
Critically, in prostate cancer patients, low expression of Stat3 and p14Arf, the human 
homologue of p19Arf, correlates with poor survival. Therefore, stat3 and p14Arf might serve 
as novel biomarkers for active surveillance in prostate cancer. In addition the IL-6/Stat3 
signalling axis may represent a novel molecular target for senescence-based cancer 
therapies. He recently published a paper in Nature elucidating the modulatory role of B-cells 
for T-cell-dependent immunogenic chemotherapy in prostate cancer. Together with Stefan 
Rose-John we will elucidate the role of gp130 in prostate cancer using high-end transgenic 
mouse models. 

The Laboratory of Stefan Rose-John is leading in the molecular and pathophysiologic 
analysis of the inflammatory cytokine IL-6. They have shown that IL-6 can signal via a 
membrane bound as well as via a soluble IL-6R and that these two pathways contribute in 
different ways to the overall responses of the body to IL-6. Moreover, Stefan Rose-John has 
established several molecular tools to specifically block or enhance the different modes of IL-
6 signaling. Currently, a designer protein is tested in phase II clinical trials in patients with 
inflammatory bowel disease.  

 
 
Inquiries should be sent to lukas.kenner@meduniwien.ac.at as soon as possible. 
Applicants will be contacted for detailed information. 


