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Description
Background:
Breast cancer is the most common diagnosed human cancer in women worldwide. Surgery of the primary tumor in
combination with neoadjuvant/adjuvant medical treatment is the treatment of choice in localized stages with the aim
of curative chances. Although several patients are cured by this treatment modality, some of them develop metastatic
disease or are already diagnosed with primary metastatic breast cancer. Metastatic breast cancer is an incurable
disease in all patients. In general, breast cancer is very heterogeneous in terms of underlying genetics and biology,
treatment strategy and patients clinical outcome. In clinical routine, breast cancer is subdivided in three main subtypes
based on the receptor profile of estrogen, progesterone and Her2/neu receptor. A lack of these three receptors on
cancer cells leads to the diagnosis of “triple negative breast”. Triple negative breast cancer accounts for about 10-15%
of all breast cancer cases. However, this subtype is frequently found in young women, has an aggressive biology,
poor prognosis and due to a lack of identified molecular targets, cytotoxic chemotherapy is the mainstay of therapeutic
intervention. For more than three decades, malfunctions of protein-coding oncogenes and tumor suppressors genes
have been considered as the genetic causes of tumorigenesis. More recent development is molecular biology proved
without doubts that cancer is a complex genetic disease involving structural and expression abnormalities of both
coding and non-coding RNAs. Non-coding RNAs are defined as trancripts that fullfill their function without translation to
a respective protein. Recently, the idea that long non-coding RNAs are involved in human tumorigenesis was proven.
Hypothesis and Objectives:
The central hypothesis of this PhD thesis is to determine the role of short and long non-coding RNAs in triple negative
breast cancer biology and tumor metabolism and by doing so, discover novel therapeutic vulnerabilities to tackle this
deadly disease.
Methodology:
Based on a plenty of pre-liminary data genome-wide expression data derived from a 3-dimensional growth cancer
stem cell model system – a system commonly referred to cancer stem cell features – the student will determine the
biological function of a selected number of promising non-coding RNA candidates with a special focus on tumor metabolism (glucose, glutaminolysis) and cancer stem cell biology. In this aim, he/she will apply techniques of gain and
loss of function (SiRNA, shRNA, lentiviral overexpression techniques, molecular cloning, CRISPR/Cas9) and cellular
assays (proliferation, apoptosis, autophagy, senescence, migration/invasion, stem cell self-renewal) in vitro and in
vivo (mouse models). Second, long non-coding RNA relevant in breast cancer biology will be further tested for molecular interaction partners with a special focus on druggable proteins/signaling pathways. The methods used in this
aim will comprise traditional techniques in molecular biology (qRT-PCR, Western blot) and more focused techniques
on RNA-Protein interaction (RIP, pull-down assays, CHIP). Last but not least, we will test in international collaborative
efforts with leading cancer centers in the US RNA-therapeutics in combinatorial approaches with metabolic drugs for
their therapeutic potential using mouse models.
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