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Introduction: The cytosolic protein tyrosine kinase 6 (PTK6, BRK) is frequently overexpressed in primary breast tumours, and it was shown to be involved in EGF receptor signaling. Its role in the malignancy of breast carcinomas is obvious but still unclear. 
We analysed interaction partners of PTK6 in HER receptor signaling and studied associations with histopathological parameters as well as with the clinical course of patients.
Methods: For immunohistochemistry (IHC), formalin-fixed, paraffin-embedded tissue from 426 breast carcinomas were used. The expression of PTK6 was studied using IHC, and the results were correlated with all other available immunohistochemical, histo-pathological and follow-up data of the patients. 

Functional analysis were performed using the T47D breast cancer cell line. PTK6 was downregulated by RNA interference (RNAi), and the effect of downregulation on HER receptor expression and downstream signalling molecules was analysed using Western blot and immunoprecipitation (IP). The migration of transfected and non-transfected cells was studied using the wound healing assay. 
Results: In T47D breast cancer cells PTK6 is interacting with HER2, HER4, MAPK, STAT3, and PTEN. Knockdown of PTK6 in T47D cells lead to reduced phosphorylation of HER2, MAPK, STAT3, PTEN, and to increased levels of unphosphorylated HER2, HER3 and HER4 in comparison to control cells. Further, a reduced migration rate of transfected cells was observed. 

IHC analyses on primary tumors identified HER2, HER3, HER4, MAPK, Sam68, and PTEN frequently co-expressed with PTK6. An important role of PTK6 in multivariate survival analysis of patients, in addition to lymphnode status and tumor size could be shown. 
Conclusions: Our study characterizes PTK6´s role in breast cancer. We show relevant interacting partners of PTK6, and demonstrate that RNA interference of PTK6 can reduce the malignancy of breast carcinoma cells due to reduced signal transduction via phospho-HER2, -MAPK or -STAT3. The association of PTK6 expression in tumor tissues with the clinical course of patients makes it an important potential therapeutic target.

