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Project outline

How can cells sense the accumulation of specific metabo- )

lites and adjust gene expression accordingly? One mech- g O S ‘\\
anism involves metabolite-responsive allosteric transcrip- s e vttt gital v
tion factors (aTFs), which detect specific metabolites and sensi':;v;:bility
regulate gene expression in response to changes in their OrthoRep ]
concentration. In prokaryotes, many aTFs directly bind O O O/F 2 R O
their target metabolites. This interaction induces confor- O O

mational changes that alter the aTFs DNA-binding prop- P ofverents dreced svalion dins st

erties and, consequently, their regulatory activity. In eukaryotes, transcriptional regulation often involves
additional layers of control, including protein—protein interactions and signaling pathways. Compared with
many prokaryotic aTFs, eukaryotic regulatory systems can therefore involve more complex mechanisms for

transmitting metabolite-dependent signals to the transcriptional machinery.

In this project, we aim to repurpose prokaryotic aTFs in the eukaryotic host Saccharomyces cerevisiae. By
engineering these aTFs to recognize compounds that are not naturally sensed by yeast, we aim to establish
metabolite-responsive gene circuits for monitoring specific compounds in microbial production strains. To
achieve this, we will make use of the OrthoRep continuous directed evolution system to evolve aTFs with new
metabolite specificities and improved sensing performance. These engineered sensors could ultimately enable

more effective monitoring and control of metabolic pathways in microbial production strains.

This project combines synthetic biology, metabolic engineering and directed evolution. During your thesis,
you will gain hands-on experience with genetic engineering of yeast and bacteria, molecular cloning, and
metabolic pathway engineering. You will also apply a range of experimental and analytical techniques,
including fluorescence microscopy, fluorescence-activated cell sorting (FACS), metabolomics, proteomics and
NMR spectroscopy. Through this hands-on experience, you will develop a broad skill set spanning molecular

biology, biotechnology, and analytical sciences.
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

You might be a great fit, if you...

« enjoy working experimentally and you are exited to learn new methods.
« have already experience in working with yeasts.
« have an interest in metabolic engineering and genome editing of microorganisms.

+ bring enthusiam, patience, initiative and scientific curiosity.

Interested? Contact me at robertst@hhu.de for questions, or send your CV, transcript of
records and a short note why synthetic biology interests you to apply! Start date: November
or December 2026
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