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Research and development at our laboratories are focused on the production processes for products of 

pharmaceutical and industrial biotechnology. The production process includes cell line establishment, 

fermentation of eukaryotic and prokaryotic cells, protein purification and protein analytics. The focus 

of our various research projects ranges from upstream and cell line development for biopharmaceutical 

production to crystallization of biopharmaceutical proteins and protein aggregation in the production 

process. Industrial biotechnology deals with synthetic multienzyme systems for multiple step reactions.

Biopharmaceuticals are medicines mainly produced by animal cells. Among conventional cell and 

process engineering to improve productivity, the potential of microRNAs is still unexplored. MicroRNAs 

are short single-stranded and evolutionary conserved RNA molecules that play a central role in many 

cellular processes. They influence gene expression by interaction with mRNAs and are able to modify 

cellular pathways. Two PhD projects focus on the use of microRNAs in the production process for 

biopharmaceuticals. The PhD project of Fabian Stiefel aims at identifying microRNAs, which are relevant 
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Confocal laser scanning micrographs illustrating 
the cellular localization of fluorescent labeled small 
double-stranded RNA (red) in CHO DG44 suspension 
cells transiently transfected with a cationic polymer. 
A Lifeact-GFP encoding plasmid was co-transfected 
to indicate the actin cytoskeleton (green).  
Cell nuclei were counterstained with DAPI (blue). 
Images were obtained at 63x magnification.

for the production process in production cell lines, and at investigating their potential for process 

control. Simon Fischer focuses in his PhD project on the modification of microRNAs in CHO cells for the 

optimization of the production process for biopharmaceutials. A large scale microRNA screen will identify 

a number of targets to improve production in order to avoid translational burden of the cell (Fig. 1).

The development and testing of the intranasal application of CNS active antibody formats is the PhD 

project of Martina Stützle (Fig. 2). Therapeutic antibodies are important for many indication areas. 

Antibodies are usually not able to pass the blood-brain barrier although small peptides can be delivered 

by intranasal application. In this project, different antibody formats are developed and delivered by 

means of aerosols, and are tested for potency, safety and quality.

The PhD project of Fabian Bickel aims at understanding mAb aggregation mechanisms and the systematic 

development of additives to avoid aggregation. Certain substances like osmolytes are known to protect 

organisms against different kinds of stress such as temperature, pH shifts, high salt concentrations or 

high pressure. Based on the properties of these compounds, new molecules will be developed with the 

aid of chemometrics.
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Intranasal application of a 
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