Accelerated Linker-Free Solid-Supported Native Chemical Ligation
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Native chemical ligation (NCL) involves the reaction of a C-terminal thioester peptide with a N-terminal cysteinyl peptide to form a native peptide bond in water. This reaction enables the
assembly of unprotected peptide segments either in solution or on a solid support. Combined with the solid phase peptide synthesis (SPPS), NCL allows the synthesis of longer peptide
sequences in greater quantities!-?.

However, chemical protein synthesis by chemoselective concatenation of unprotected peptide segments remains limited. Major challenges include the poor solubility of certain peptides
and intermediates in aqueous environments, the need for intermediate purification steps, and the relatively slow kinetics of ligation reactions. To overcome these limits, the solid-phase
chemical ligation (SPCL) was developed, but this approach often requires the attachment of the growing peptide chain to the solid support. SPCL methods also face several challenges,
including the need for specific attachment chemistry, difficulties to monitor the reaction and slow diffusion which can lead to reduced yields3.

\In this study, we present an alternative strategy to existing SPCL approaches, based on the incorporation of the species into the solid support through electrostatic interactions. /
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The thioester peptide carries a TEV tag at the N-terminal position, which can be those within the support, the reaction remains slower than on the solid support. This suggests
removed by TEV protease. The resulting free cysteine then reacts with another that mechanisms beyond the concentration effect contribute to the SPCL reaction.

thioester peptide to form a new native peptide bond. Finally, the poly-Arg tag is
wzymatically cleaved by carboxypeptidase B after release into solution. /
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