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Analytical Tools in Total Chemical Synthesis of Proteins 

 Liat Spasser,  Ashraf Brik

Chemistry, Ben-Gurion University, Beer Sheva, Israel




Total chemical synthesis of proteins offers unique opportunities to achieve highly homogeneous proteins with unlimited modifications due to the precise control over atomic composition in the protein structure. Solid phase peptide synthesis allows the synthesis of peptide up to 40-50 amino acids, rendering the chemical assembly of protein a challenging task. Consequently, chemical synthesis of proteins (~5-22 kDa) depends on the assembly of desired polypeptide from smaller peptide fragments. In our laboratory, we utilize native chemical ligation (NCL) approach to conjugate two unprotected peptides in a highly chemoselective manner to achieve the desired polypeptide which corresponds to folded protein.

In the present talk, we will present the total chemical synthesis of the ubiquitin protein and its oligomeric form as a case study. Ubiquitin is a highly conserved 76-amino acid polypeptide involves in post translational modifications of proteins, which regulates a wide range of cellular processes ranging from proteolysis to DNA repair.

To achieve the desire synthetic goals we heavily rely on analytical and preparative HPLC coupled with mass spectrometry to:

Determine the quality of synthetic peptides fragments.Purification of peptide segments.Analyzing the progress of the ligation reaction to assemble the polypeptide.Purifying the synthetic protein target for subsequent biochemical studies.

 

Successes and challenges of this process will be presented.
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