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Abstract title: Chemical synthesis of membrane-associated peptides: studies on influenza virus B
protein BM2

Membrane-associated proteins play a key role in the disease’s progression, such as multiple
sclerosis, cancer, due to their special role as gateways between the cell interior and its
environment. 31 The unique 3D-structure of each membrane protein enables functional
studies and development of new drugs. However, providing enough material represents a
challenging step. The chemical synthesis of membrane proteins or their functional
fragments could solve this problem, moreover, offering the basis for modifying and
customizing these class of proteins. Design of SPPS conditions and especially of native
chemical ligation (NCL) is one of the limiting steps in membrane protein synthesis.




In two associated studies we developed NCL approaches for hydrophobic, poor soluble
peptides. An influenza B virus proton channel BM2 represent possible drug target side for
the treatment of the seasonal flu and its molecular structure has not been determined yet.!¥
Therefore, we developed our synthetic strategies using this protein.

In a first study we developed a removable solubilizing unit attached to a thioester-forming
rearrangement Hmp-group. By attaching polylysine sequence (Lyss) to Hmp we increased
the solubility during peptide purification and NCL yielding > 90% of desired product.[>®!

In a second study we used ionic liquid as an alternative media for NCL. By a detailed
investigation with small organic, sulfur-containing model compounds and cystine-
containing peptides we were able to understand the nature of possible interactions with
ionic liquids. I’ Finally, we found conditions where ionic liquid can be used as a solvent only
and is not involved in chemical transformations as a reactant. Applying these findings, we
developed an efficient approach and applied it successfully for BM2(1-51) synthesis.
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