Heinrich Heine
Universitat
Disseldorf [ )

Experimental master’s thesis:
Engineering Yeast for Sustainable Production of Plant-derived Biopesticides

Project leader: Stefan Robertz
Institute: Synthetic Microbiology (Axmann Lab), Diisseldorf

Project outline

Chemical synthesis of pesticides is often energy-intensive and en-
vironmentally harmful. This project aims to develop a sustainable
alternative by engineering baker’s yeast (Saccharomyces cerevisiae) to

produce rethrolones, the key precursors of natural insecticides. While

&
individual steps of this pathway have already been successfully ex-

. . Figure 1: Schematic summary of the

pressed, complete pathway reconstruction has not yet been achieved, . . .

project outline. Plant-derived genes are ex-

providing an exciting opportunity to contribute to cutting-edge re- pressed in Saccharomyces cerevisiae to produce

search in synthetic biology and metabolic engineering. sustainable Biopesticides.

A central challenge in this work is the optimization of pathway expression. In yeast, gene expression is
strongly influenced by genomic integration sites, raising several fundamental questions. Which genes should
be integrated at which genomic loci to maximize enzyme activity and product formation? Can strong promoters
overcome site-specific position effects? Is it advantageous to cluster multiple genes at a single location or
distribute them across the genome? Could the construction of a synthetic chromosome carrying the entire
pathway provide a robust solution to position-dependent expression? Addressing these questions will generate

valuable insights into pathway engineering while advancing the sustainable production of natural pesticides.

This interdisciplinary project combines synthetic biology, metabolic engineering, and systems biology. During
your thesis, you will gain hands-on experience with state-of-the-art techniques, including Golden Gate cloning,
genetic engineering of yeast and bacteria, metabolic pathway engineering, fluorescence microscopy, analytical
techniques including metabolomics, proteomics, NMR spectroscopy and 13C metabolic flux analysis. This
project is ideal for highly motivated students interested in synthetic biology and biotechnology who would

like to contribute to the development of sustainable biotechnological processes.
Qualifications
Formal requirements

+ Enrolled student (m/f/d) in the Master’s Biology or Master’s Biochemistry program

« Project internship, project work, and Master’s thesis will be completed in this project
Skills

+ Basic microbial culturing techniques (yeast, bacteria, etc.)
+ General wet lab experience (PCR, pipetting, etc.)
« Familiarity with cloning (advantageous)

« Literature research

Note: if you lack some of these skills, they can be taught during the internship.

Interested? Contact Stefan Robertz at robertst@hhu.de for questions, or send your CV to
apply! Start date: September/October/November 2026, open to negotiation.
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