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Abstract of Thesis

Synthesis of proteins with hydrophobic sequences have always been a challenge to biochemists.
In chemical synthesis, hydrophobic sequences cause epimerization and incomplete conversion
which severely limit synthetic efficiency; In biological synthesis, hydrophobic sequences tend to
misfold and accumulate to form irreversible aggregation that could kill the cell. During chemical
modifications of peptides or proteins, hydrophobic sequences also lead to low efficiency or
limitation of certain protocols’ application. Certain modifications such as SUMO tag or Poly
amino acids tag could reduce these difficulties, but the performance of such modifications is not
perfect, and it cannot cover the entire synthesis progress.

Here | demonstrate an efficient protocol for preparing expressed, hydrophobic long peptides in
a status ready for further ligation. | chose the sequence of human Interferon-B as my model
sequence, and | successfully performed the synthesis progress of both N and C terminal
sequences. For activation into thioester form, | applied activation protocols via using
bis(2-sulfanylethyl) amine (SEA), which is a latent peptide thioester form. To stabilize the
hydrophobic sequences against misfolding and aggregation, I introduced a newly designed
solubility tag based on oligosaccharides. The protocol is efficient, stable, and compatible with
enzymatic modifications
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Figure 0-1: Synthesis protocol for the modification or activation of hydrophobic long peptide

with hydrophilic glycan tag




As a result, via my newly established protocol, the two model sequences, peptide 10’ and
peptide 18 were synthesized efficiently, and stabilization was also reliable. The protocol was

proved to be practical, and we hope it could have a wider range of application in the field of
protein synthesis.
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Figure 0-2: Final status of synthesized model sequence with activation and stabilization
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