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Description

Monoclonal antibodies (mAbs) are among the most important
biotechnologically produced therapeutics. Protein A
chromatography is the key step in the platform process for the
industrial production of mAbs. While the individual binding
interfaces between Protein A and the antibody Fc region are
structurally well characterized, the actual binding stoichiometry
iIn solution is Iinfluenced by domain flexibility, steric constraints
between antibodies.
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This thesis aims to investigate the simultaneous binding of multiple antibodies to Protein A
using computational modeling and molecular simulation approaches, with the goal of predicting
preferred complex configurations and binding stoichiometries.

Objectives

* Main objectives: Development of a structural model describing the dynamic organization of
Protein A—antibody assemblies. Identification of steric effects and prediction of the preferred
number of antibodies that can bind simultaneously to Protein A

» Literature research on binding interfaces

* Retrieval and preparation of structural data from the Protein Data Bank

» Generation of multimeric Protein A-antibody configurations based on known binding interfaces

» (Coarse-grained molecular dynamics simulations using and trajectory analysis to evaluate
complex stability, steric effects, and preferred binding stoichiometries

Profile

* |nitial experiences with modeling approaches in this field

* High level of creativity, initiative, and enthusiasm

» Structured and highly independent working style and ability to work conceptually and
develop new ideas for experimental or computational approaches

* Ability to work conceptually and develop new ideas for computational approaches

» Study programs: IBT, PBT, MBT, Biochemistry, Biology or similar

» Start date flexible (preferably May 2026)
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