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RESEARCH AREA

Over the past decade, an extremely large amount of omics 
data has become publicly available. Data processing is 
ongoing, with suboptimal biomedical use. Our research 
group aims to find answers to unsolved clinical problems 
using the available data. Our main area of interest is the 
regulation of gene expression. Over the last few years, 
several oncologically relevant translocations have been 
shown to induce tumour cell proliferation by fusion of a cell-
specific, highly active super-enhancer with an oncogene. 
Superenhancers can be identified by bioinformatic methods 
using chromatin-level markers. The key proteins involved in 
the function of superenhanes are now being mapped, and 
small molecules that inhibit their function are available. 
One such key protein is BRD4, a bromodomain protein 
with a role in the recognition of acetylated histone and 
thus the linking of enhancer and promoter regions. Several 
clinical trials are currently underway to test the efficacy 
of BRD4 inhibitors in malignancies. Our research aims to 
understand further details of how superenhancers work. 
We focus on breast cancer because a significant amount 
of multi-omics data is available. Significant basic research 
has already mapped several breast cancer cellular models 
at the molecular level and these data are freely available 
for further research. Complemented by the significant 
number of clinical genomics projects, there is a good 
chance to better understand the role of super-enhancers 
in tumorigenesis, stratification and identification of new 
treatment approaches.

TECHNIQUES AVAILABLE IN THE LAB 

In our group, you can learn in vitro and in silico techniques. 
Our main interest is the study of gene expression and its 
regulation at the whole genome level in cellular systems. 
Therefore, students coming to us will learn cell culture 
techniques, the treatment, manipulation of cell lines, DNA 
and RNA isolation, quality control of nucleic acids, PCR 
and QPCR techniques. The entry stage of data analysis 
techniques is RNA sequencing data analysis on Galaxy 
platform, later on statistical data processing of genomic data 
and data visualization will be performed in R programming 
environment. The use of machine learning methods is 

the third stage of data analysis. All these techniques are 
aimed at dissemination of scientific results and publication, 
therefore students will also receive expert training in this 
area.
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