
Requirements: 
 Background in biotechnology, 

molecular biology, biochemistry 
or a related field, 

 Interest in synthetic biology and 
metabolic engineering, 

 Basic lab skills; prior experience 
with microbial techniques is ad-
vantageous.  

Start: from now on 

Language: English/German 

Professorship for  
Systems Biotechnology 

Project background: 
Antibiotic-based selection is widely used in molecular 
biology but poses several limitations, including increased 
costs, regulatory constraints, and potential negative 
effects on co-culture systems and large-scale 
applications. Therefore, the development of antibiotic-free 
selection systems is an important step toward more 
sustainable and industrially relevant bioprocesses. 

In this project, a novel plasmid-based system enabling 
selection via sucrose metabolism is being established in 
Pseudomonas putida. As this soil bacterium is naturally 
not able to metabolize sucrose, the approach allows 
stable plasmid maintenance without the need for 
antibiotics. A small library of engineered strains carrying 
different plasmid configurations is currently under 
development. Three out of five strains have already been 
constructed, while the remaining variants still need to be 
completed and systematically evaluated. 

Bachelor’s Thesis: Establishing an Antibiotic-Free 
Plasmid Selection System via Sucrose Catabolism  

in Pseudomonas putida 

Project description: 
The aim of this thesis is the completion of plasmid series 
and characterization of the constructed strains. The work 
will focus on: 
 

 Final construction and verification of the 
remaining plasmid variants by applying standard 
molecular biology techniques, 

 Construction of the respective P. putida stains, 
 Cultivation of all constructed strains under defined 

conditions, 
 Data processing and visualization using suitable 

tools, 
 Comparative analysis and identification of the 

best-performing strain. 

If you are curious about this project, you are welcome to contact  
Luisa Klein (luisa.klein@tum.de) with your CV and your transcript of records. 


