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Master’s Thesis

Ontology-Based Data Structuring and Predictive Modeling of
Multi-Scale GFP Fermentation
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Projekt Description

This Master’s thesis addresses the systematic organization and analysis of multi-scale fermentation
datasets for the production of Green Fluorescent Protein (GFP) using precision fermentation. The avail-
able data comprise shake flask experiments as well as fed-batch cultivations at 50 L and 1000 L scale,
representing different stages of process development and scale-up.

The primary objective is to harmonize and structure these heterogeneous datasets using the PREFER
ontology. This ontology-driven approach enables consistent data representation and the creation of a
machine-readable knowledge base, forming the foundation for advanced data analysis.

Building on this structured dataset, the project will apply statistical methods and data-driven modeling tech-
niques to identify key process parameters, analyze scale-dependent effects, and develop predictive models
of fermentation performance. The results are expected to contribute to improved process understanding
and support more systematic, data-driven approaches to bioprocess development and scale-up.
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« Structure and annotate existing datasets using the PREFER ontology
» Perform exploratory data analysis and statistical evaluation

+ Identify key parameters influencing process performance

» Develop and validate data-driven predictive models
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Background in biotechnology, bioengineering, or data science
» Experience with data analysis (Python, MATLAB, R, or similar)
Basic knowledge of statistics or machine learning
Interest in bioprocesses and data-driven modeling
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Contact
Torben Bardel, M. Sc.; torben.bardel@tum.de; Room 3434

Literatur
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» Amigo et al. (2026); PREFER: An Ontology for the PREcision FERmentation Community
» Wang et al. (2025); Fermentation design and process optimization strategy based on machine learning

Start: flexible; Language: German / English; Home Office possible

We look forward to your application. Please include your CV and a current transcript of your academic records.

The exact scope and content of the thesis may be subject to adjustments based on project developments and ongoing
research priorities.
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