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The aim of this project is to investigate an established multifunctional
linker protein used in the brewing industry, with a particular focus on the
contribution of each of its individual domains. The protein consists of four
distinct parts, and it is hypothesized that these regions may interact with
one another under specific buffer conditions. Such intramolecular or
intermolecular interactions could influence the protein’s stability,
purification behavior, aggregation tendency, and overall functionality.

To better understand the role of each domain, a series of derivative
proteins will be designed and produced, each containing selected
combinations of the original protein components. These derivatives will be
systematically characterized to determine how the presence or absence of
specific regions affects protein expression, purification efficiency,
aggregation behavior, and functionality. By comparing the behavior of the
full-length linker with its derivatives, this project aims to clarify the
structural and functional contribution of each protein part and to identify
potential domain-specific effects relevant to its application in food
biotechnology.

Methodenaufstellung

The existing protein sequence will be used as the template for the design
of a series of derivative constructs. Each derivative will contain selected
domains or domain combinations of the original linker protein and will be
cloned into a suitable plasmid system. Plasmid construction will be
performed using standard molecular biology methods, including PCR
amplification, restriction digestion, DNA ligation or assembly-based
cloning, and agarose gel electrophoresis for fragment verification.

The constructed plasmids will first be transformed into a cloning-
compatible E. coli strain for plasmid propagation. Positive clones will be
selected, verified, and used for plasmid isolation. Subsequently, the
confirmed plasmids will be transformed into a protein-expression-
compatible E. coli strain. Protein production will then be carried out under
inducible expression conditions.

The resulting protein derivatives will be purified using appropriate
chromatographic methods, such as immobilized metal affinity
chromatography, ion exchange chromatography, size exclusion
chromatography, or specific affinity-based protein traps, depending on the




properties of each construct. The purified proteins will then be
characterized with regard to purity, stability, aggregation behavior, and
functionality. Protein purity and complex formation will be assessed using
SDS-PAGE and, where appropriate, native PAGE or other gel-based
methods. Aggregation behavior and apparent molecular size will be
investigated using analytical techniques such as AF4-MALS and dynamic
light scattering. Functional characterization will be performed using
fluorescence microscopy, fluorescence-based binding assays, and related
methods suitable for evaluating linker activity.

In addition, the full-length protein and selected derivatives will be tested
under beer- and wort-simulating conditions. These experiments will assess
whether process-relevant conditions promote aggregation, reduce
stability, or interfere with protein functionality. This will help determine
which protein domains contribute to robustness or sensitivity under
application-relevant conditions.

Finally, the experimental results will be compiled into a comprehensive
report describing the influence of the individual protein domains on
expression, purification, aggregation behavior, stability, and functionality.
The report will provide a comparative assessment of the derivative
proteins and identify domain-specific effects relevant to the further
optimization and application of the linker protein in food biotechnology.

Length of the project can be adjusted based on the timeframe restrictions.
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Monat Monat 3.  Monat 4. Monat 5. Monat 6. Monat
3 4 3 4 2 3 4 1 2 3 4 2 3 2 3

Plasmid design and construction X X

Protein production and purification X X

Protein characterization and aggregation behavior X X X X

Protein functionality assessment X X X X X

Report preparation X X X
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