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Scientists characterise cancer genes using 
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In a paper in the journal “Science”, researchers from the Vienna BioCenter combine 
cutting-edge technologies to decipher regulatory functions of important cancer genes.  
Key to this success is an innovative method called “SLAMseq”, which allows the direct 
detection of sudden changes in gene expression and thereby revolutionizes the way 
scientists can investigate effects of genes and drugs. 
 
 

 

Scientists in Vienna 
characterised important cancer 
genes using SLAMseq, an 
innovative method for 
visualizing sudden changes in 
gene transcription. More 
illustrations at 
imp.ac.at/supplements. 
(Copyright: IMP).  

 

 

 
All cells in our body carry the dictionary of genetic information, the human genome. 
However, their shape and function are determined by which genes are read from this 
dictionary and translated into proteins, the building blocks of a cell. The “reading” of active 
genes starts with their transcription into so-called messenger RNAs (mRNAs), a process that 
is controlled through a complex network of transcriptional regulators. Mutations in these 
regulators can alter the function and identity of cells and thereby lead to cancer and other 
human diseases. At the same time, blocking abnormal transcription can kill cancer cells, 
which makes some transcriptional regulators attractive targets for drug development. 
 
To understand the function of transcriptional regulators, it is critical to know which genes 
they directly control. However, defining these genes has remained difficult, because 
commonly used methods such as mRNA sequencing cannot distinguish direct targets of a 
regulator from indirect effects. Instead of just measuring all mRNAs in a cell, a new profiling 
method called “SLAMseq” enables researchers to detect mRNAs that are newly made during a 
defined period of time.  
 
The inventor of this method, Stefan Ameres and his team (Institute of Molecular 
Biotechnology - IMBA) now partnered with the lab of Johannes Zuber (Research Institute of 
Molecular Pathology - IMP) to further develop SLAMseq for investigating direct targets of 
cancer genes and targeted drugs. 
 
As now reported in the journal “Science”, the team used this approach to illuminate the 
function of two important transcriptional regulators, BRD4 and MYC, which are pursued as 
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possible drug targets in cancer. To decipher their direct transcriptional targets, the scientists 
combined SLAMseq with new tools for targeted protein degradation, which allowed them to 
eliminate BRD4 and MYC within 30 minutes and measure resulting changes in mRNA 
production over the next hour. These experiments could clarify the primary functions of 
BRD4 and MYC in transcription, which had been subject to a long and controversial debate in 
the scientific community.  
 
The simplicity of SLAMseq also enabled the team to investigate direct effects of cancer 
therapeutics at an unprecedented level of depth. Inhibitors of BRD4, which are currently 
tested in several clinical trials, turned out to trigger either highly specific or wide-spread 
transcriptional effects, depending on the dose at which they are applied. Together with 
collaborators at the pharmaceutical company Boehringer Ingelheim, the scientists have also 
started to use SLAMseq for exploring combination therapies, which is one of many future 
applications of the method. 
 
“We are very excited about the opportunities our method opens for the future of cancer 
research”, says Matthias Muhar, a PhD student in the Zuber lab who spearheaded the study. 
“SLAMseq equips any biological and clinical research lab with a very simple tool to identify 
direct transcriptional targets of any gene, pathway or drug.”. He thinks that cancer 
researchers world-wide will adopt the method quickly for the development and testing of 
new cancer therapies. 
 
Moreover, the success of this study testifies to the scientific excellence and collaborative 
spirit thriving at the Vienna BioCenter. The study built on a collaboration between research 
groups at the three research institutes IMP, IMBA and MFPL; a partnership with Lexogen, a 
biotech company at the Vienna BioCenter, has already led to the development of a SLAMseq 
kit to distribute the method to the scientific community. 
 
Original publication 
Muhar, M., et al. (2018): “SLAMseq defines direct gene-regulatory functions of the BRD4-
MYC axis.” Science. doi: 10.1126/science.aao2793 
 
Image Caption 
Scientists in Vienna characterised important cancer genes using SLAMseq, an innovative 
method for visualizing sudden changes in gene transcription.  
The image and other media materials are provided at: https://imp.ac.at/supplements   
 

 
About the Vienna BioCenter 
Vienna BioCenter (VBC) is a leading life sciences hub in Europe, offering an extraordinary 
combination of research, business and education in a single location. About 1,700 employees, 
86 research groups, 18 biotech companies, 1,300 students and scientists from 70 nations 
create a highly dynamic and stimulating environment. www.viennabiocenter.org  
 
About the IMP 
The Research Institute of Molecular Pathology (IMP) in Vienna pursues world-class research 
in basic molecular biology. It is located at the Vienna BioCenter and largely sponsored by 
Boehringer Ingelheim. With over 200 scientists from 40 countries, the IMP is committed to 
scientific discovery of fundamental molecular and cellular mechanisms underlying complex 
biological phenomena. www.imp.ac.at  
 
About IMBA 
IMBA - Institute of Molecular Biotechnology is one of the leading biomedical research 
institutes in Europe focusing on cutting-edge functional genomics and stem cell 
technologies. IMBA is located at the Vienna BioCenter, the vibrant cluster of universities, 
research institutes and biotech companies in Austria. IMBA is a basic research institute of the 
Austrian Academy of Sciences, the leading national sponsor of non-university academic 
research. www.imba.oeaw.ac.at  

 


