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Live-cell membrane protein semi-synthesis using protein trans-splicing

Stephan A Pless

(Dept of Drug Design & Pharmacology, University of Copenhagen, Jagtvej 160, Copenhagen, Denmark)
Stephan.pless@sund.ku.dk

Membrane proteins such as ion channels play crucial roles in human physiology and their dysfunction is
associated with a variety of disease states, such as cardiac arrhythmias and stroke. Despite recent
advances in our understanding of their structure and function, many aspects of their biology remain
elusive. For example, their regulation by post-translational modifications (PTMs) or the effect of such
PTMs on channel pharmacology is poorly understood. Here, | will present a protein trans-splicing-based
approach that enables the incorporation of synthetic peptides carrying metabolically stable PTMs or non-
canonical amino acids into ion channels using protein trans-splicing. Specifically, the presentation will
cover our live-cell efforts to investigate the functional and pharmacological consequences of
phosphorylation on cardiac sodium channels, both on WT and mutant channels carrying arrhythmia-
causing patient mutations. Together, these studies highlight the potential of using semi-synthesis-based
approaches to study the molecular function and pharmacology of membrane proteins.
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