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Title

Abstract of Thesis

Synthesis of sufficient amount of pure glycoform of glycoprotein is of great interest
because the heterogeneity of natural glycoproteins makes the studies of glycan structure-function
relationship difficult. To date, we can access glycoprotein by chemical synthesis and recombinant
expression, however, isolate sufficient amount of pure glycoform from recombinant expressed
by chromatographic methods is still challenging. Total chemical synthesis of glycoprotein plays
a vital role to access homogenous glycoprotein, but it is not always the method of choice to

synthesis large peptide as it requires tremendous synthetic effort.

Therefore, I envisaged to develop an effective glycoprotein semisynthesis approaches
which combine of both chemical synthesis and recombinant expression. We selected Interferon-
B to examine the semisynthesis. Interferon-B was designed as a four segments coupling strategy
as shown in Figure 1. A short segment C bearing a complex type sialyl biantennary
oligosaccharide was synthesized by an improved liquid phase glycopeptide ligation, while other
long Segment B and D without oligosaccharide were prepared by E.coli expression system. As
peptides containing C-terminal thioester are necessary intermediate to perform chemoselective
ligation such as, native chemical ligation and thioester ligation. We developed a thioesterification
method for E. Coli expressed peptide via cys-cyanylation followed by hydrazinolysis condition
while retaining the stability of N-terminal thiazolidine.

After obtained all of the segments corresponding to the targeted glycosyl polypeptide by
chemically synthesis and E. Coli expression, the segments were ligated and a full length

interferon-f glycosyl polypeptide was successfully obtained. The semisynthetic strategy proved
to be effective compared with chemically synthesis of polypeptide INF-3-(1-166) that has been

reported in term of the active labor time, yield and cost. This established semisynthesis protocol

can be applied to other homogenous glycoprotein in the future.
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Figure 1: Semisynthetic strategy of Interferon-f3
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