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SCIENTIFIC VITA
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FIELDS OF INTEREST

 Systems Biology and Bioinformatics
 Method development for the analysis of molecular and cellular experimental 

high-throughput data
 Mathematical modeling and analysis of complex processes in molecular and 

cell biology, with a particular focus on Virus-Host interactions
 Machine learning tools and statistical learning algorithms in Bioinformatics and 

Systems Biology
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CURRENT RESEARCH PROJECTS:

Statistical Analysis of RNAi Screens

Genome-wide RNAi knockouts permit the functional characterization of individual 
genes by studying their effect on a particular phenotypic trait under consideration. 
Within VIROQUANT, RNAi screens are used to study the effect of host genes on virus 
entry, replication and exit.

Knock-outs are carried out on a high-throughput experimental platform, read-outs are 
gathered automatically by HT microscopy. These microscope images are then fed into 
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a bioinformatics pipeline, involving image recognition, quality control and statistical 
data analysis.

In close collaboration with our experimental and image recognition partners, we 
develop tools for the statistical analysis of these data, providing quantitative 
assessments of the effect a particular gene knockout has.

Modeling Virus-Cell Interactions

Viruses depend on their host cells for their replication and spread, understanding 
virus-host interactions is therefore an important component of a model-driven 
development of new anti-viral therapies.

Based on the RNAi screening and imaging data accquired within VIROQUANT, we 
develop quantitative models describing virus-cell interactions. By combining RNAi 
data from our experimental partners with other publicly available and proprietary 
information, and by mapping this data onto models of virus-cell interaction, our 
ultimate aim is to understand how viruses hijack cellular mechanisms and could be 
targeted by new therapeutic approaches.

Inference of Biochemical Networks from High-Throughput Data

Given experimental measurements of concentrations of cellular components, one can 
ask for the underlying biochemical network determining the system under 
consideration. The focus may be, for example, on gene regulatory networks, signal 
transduction networks, or metabolic networks, depending on the biological question 
at hand.

In this project, we develop computational tools for the inference of the underlying 
network from experimental measurements. By integrating mechanistic models such 
as Boolean networks or ordinary differential equations into a fully Bayesian 
framework, we can compute distributions over network topologies and model 
parameters, and can easily integrate prior biological knowledge into the modeling 
framework. This framework allows it to answer many important questions, for 
example by scoring alternative models against one another, in evaluating model 
predictions quantitatively, and in experiment design.

Survival Analysis

Gene expression data have been shown to correlate with therapy response and 
patient survival in many cancers. Such data can assist a clinician in evaluating 
treatment options, and genes found to correlate with survival may hint at novel 
targets for drug design.

However, due to the high dimensional nature of the experimental data, computational 
tools are needed for data analysis. In this project, we are using the Cox regression 
model in combination with a sparse prior distribution on model parameters to predict 
survival times in years and months for the individual patient from microarray 
measurements. Using a Bayesian approach, we can compute survival probabilities 
and distributions over survival time for each patient, providing valuable information 
for the treating physician. In collaboration with clinical partners, we have 
demonstrated the feasibility of the approach on various cancer types.
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