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Technology 
RNA-interference (RNAi) is a RNA dependent gene silencing process. MicroRNAs (miRNAs) are short, non-
coding RNAs which regulate protein expression by imperfect mRNA base-pairing, hence inhibition of the target 
gene. These miRNA are found in all eukaryotic cells and it has become clear that changes in expression levels of 
several miRNAs are linked to various cancer types, cardiovascular diseases and inflammatory processes. For the 
first time we recently showed that miRNA-100 has a regulatory function in angiogenesis and arteriogenesis, also 
we showed that this anti-proliferative function of miRNA-100 is based on direct inhibition of the kinase mTOR 
(FRAP1) that is important for cellular growth, proliferation and survival. 
 
Innovation 
 Overexpression of miRNA-100 leads to decreased levels of mTOR and 

reduced blood vessel growth 
 Antagonistic inhibition of miRNA-100 causes stimulated  endothelial 

proliferation, increased angiogenesis and increased levels of mTOR 
 Deletion of of miRNA-100 binding site for mTOR reversed inhibition of 

proliferation 

Application 
 Medical application of miRNA-100 mimicking compounds against tumor 

progression, as endogenous miRNA-100 is decreased in ovarial and 
endometrial cancer, metastatic prostate cancer and hepatoblastoma. 

 Application of miRNA-100 inhibiting compounds (“Antagomirs”) to stimulate 
collateral artery growth in cardiovascular disease. 

 New approach to regulate angiogenesis and arteriogenesis in mTOR related 
diseases 

 Direct impact on cellular growth and proliferation 
 As miRNA-based therapeutics imitates the natural microRNA, they have the 

potential of fewer side effects compared to classical pharmaceuticals (e.g. 
rapamycin). 

Market Potential 
 Cardiovascular disease and Cancer are the first and second most 

frequent causes of death in industrial nations and angiogenesis plays a 
crucial role in both pathologies. 

 Increasing relevance for miRNAs in therapy and diagnosis 
 Presumably relevant for treatment of mTOR-related diseases, like 

transplant rejection, renal failure or in-stent restenosis. 
.

Responsible Scientist 

Dr. Sebastian Grundmann 

Dept. Internal Medicine III 
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Patent Status 
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