
 
 

  

Rapid technological advances are providing unprecedented 
insights in the biological sciences, with massive amounts of data 
generated on genomic and protein sequences. These data 
continue to grow exponentially, and they are extremely 
powerful when used in combination with computational 
approaches. A highly relevant subset of these approaches 
attempts to predict whether genomic variants will likely affect 
human health based on the corresponding amino acid variant 
(AAV). The state-of-the-art tools in this field give varying results 
and only tend to agree in the case of single variants that are 
strongly correlated to disease. 
 
The aim of this work is to increase the reliability of such 
methods, as well as our understanding of the underlying 
biological mechanisms that lead to disease. We first developed 
machine learning (ML) based tools that are able to predict 
molecular features of proteins from their sequence alone. We 
then used these tools for in silico analysis of the molecular 
effects of known variants on the affected proteins, and 
integrated these data with other heterogeneous sources of 
information, such as the essentiality of a gene, that put AAVs 
into their broader biological context. 
 
With this information, we created DEOGEN, a novel predictor 
that deals with the two most common forms of genomic 
variation, namely Single Nucleotide Variants (SNVs) and short 
Insertions and DELetions (INDELs). DEOGEN performs at least 
on par with other state of the art methods on different 
datasets. The method was then extended with additional 
contextual data and is now available as DEOGEN2 via a web 
server (http://deogen2.mutaframe.com/), which visualizes the 
predicted results for all variants in most human proteins 
through an interactive interface targeted to bio-informaticians 
and clinicians. 
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