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Research Project 1:
Chemical Synthesis of Proteins

Backeground and Objectives:

One of the key advantages of chemical protein synthesis is the ability to produce proteins containing
precise modifications, including post-translational modifications (PTMs). These modifications can,
among other effects, enhance the stability and biological activity of therapeutic proteins. In addition,
chemical synthesis enables the production of proteins with exceptionally high purity and homogeneity,
levels that are difficult to achieve using conventional genetic engineering approaches. These capabilities
provide powerful tools for advancing our understanding of biological mechanisms and enzyme function.
As part of the course “Research Project in Chemistry,” the student will join one of the ongoing laboratory
projects and gain both practical and theoretical experience with the principles of chemical protein
synthesis. Methods covered include solid-phase peptide synthesis (SPPS), preparation of non-natural
amino acids, and chemical ligation of peptides to generate functional proteins.

During the project, the student will also work extensively with advanced analytical techniques, such as
HPLC and FPLC for separation and purification of peptides and proteins, as well as mass spectrometry
for molecular characterization and mass determination.



