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Introduction: Micro-RNAs (miRNAs) are multifunctional small molecules that regulate the stability or translational efficiency of targeted messenger RNAs. Altered miRNA expressions have been linked in breast cancer to aquired chemoresistance and changed radiosensitivity of cancer cells. In particular, changed response to radiation therapy is of high therapeutical impact in breast cancer.
Material and Methods: Using TaqMan-based array technology miRNA expression profiles of two breast cancer cell lines (MDA-MB-361, T47D) were determined, where 18 miRNAs showed increased and 16 miRNAs showed reduced expression compared to miRNA expression in normal breast tissue. Further, we selected five miRNAs (miR-7b, miR-10a, miR-17-5, miR-125a, and miR-21) and investigated their expression in formalin-fixed, paraffin-embedded breast carcinoma tissues (n=60). 
Results: In tissues from primary tumors we identified overexpression of miR-21 in 75% (n=45) of tumors, whereas underexpression was present for miR-125a in 77% (n=46) of tumors. miR-7b and miR-10a were overexpressed in 38% and 47% of tumors.  Significant associations (p≤0.05) were found between HER receptor expression and the expression of miR-17-5p and miR-125a in tumor tissues, between miR-7b and expression of the tumor suppressor PTEN and the histological grade of tumors, and between miR-7b and the cytoplasmic tyrosine kinase (BRK, PTK6). Furthermore, lower levels of miR-21 and miR-17-5p were detected 24 hours after 5 Gy irradiation in MCF7 breast cancer cell line in comparison to corresponding control. 

Conclusions: Based on these results and because miRNAs modulate gene expression we hypothesized that miRNAs may have a role in HER receptor signalling pathways as well as in activation and regulation of cellular proliferation and response to radiation. In permanent breast cancer cell lines (MDA-MB-361, MCF-7, T47D and BT-474) further studies will show the effect of miRNA expression after irradiation on HER receptors expression and downstream signaling molecules activation. Additional analysis will show if there is an association between changed miRNA expression and local recurrence of tumors in patients after chemotherapy or radiotherapy.  
