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Abstract of Thesis Form 3

Name ( Yugoviandi Primanda Mamahit )

Title Semisynthetic Study of Interleukin-8 Scaffolds for the Evaluation of Glycan

Functions (BFEEMEREREMM D 72D DA o Z—11 A ¥ 8 B D LB FRIEDBEF)

Abstract of Thesis

Glycosylation is a major post-translational modification (PTM) of eukaryotic proteins and is involved in
numerous essential functions such as cell-cell interactions, protein folding, and immune systems. To accurately
study the structure-function relationship of glycosylation at the molecular level, it is necessary to prepare
glycoproteins with homogeneous glycoforms. However, conventional cell expression systems produce
heterogeneous glycoforms. Total chemical synthesis of glycoproteins using solid phase peptide synthesis (SPPS)
can prepare homogeneous glycoproteins, but it has several drawbacks, such as peptide size limitation of up to
~50 amino acids, low yield, and expensive starting materials. A strategy that can solve this issue is
semisynthesis, which combines chemical synthesis with recombinant cell expression to reduce the number of
chemical conversion steps and increase the yield.

In this thesis, we established a semisynthetic strategy to prepare two glycoforms of interleukin 8 (IL-8,
CXCLS). First, we divided IL-8 into three peptide segments; the segment containing a glycan was chemically
synthesized with SPPS, and the segment without a glycan was recombinantly prepared by E. coli expression. A
major bottleneck for semisynthesis had been the thioester formation of unprotected recombinant peptides. To
this end, we applied a novel peptide thioesterification strategy to prepare recombinant peptides thioesters for
native chemical ligation (NCL) to yield the full-length glycosyl IL-8.

With semisynthesis, we could prepare IL-8 bearing a high mannose type glycan (M9-IL8) and I1-8 bearing a
disialyl complex type glycan (disialo-IL8). Using M9-IL8, we could study many different folding conditions to
prepare homogeneous intentionally misfolded glycoprotein probes efficiently. These probes will be useful for
further studies on the glycoprotein quality control system in the endoplasmic reticulum (ER), especially
regarding how cells differentiate between correctly folded and misfolded glycoproteins.

Using disialo-IL8, we could compare the homodimer formation of glycosylated vs. nonglycosylated IL-8.
We could obtain preliminary data suggesting that glycosylation could promote homodimer formation. We
hypothesize that the unique hydration shells around N-glycans can act as a sponge to absorb water molecules
away from nearby protein surfaces and increase a glycoprotein’s binding affinity potential.

In conclusion, we successfully developed a novel semisynthetic approach to efficiently prepare two
glycoforms of IL-8. These homogeneous IL-8 glycoforms can be used for various biochemical assays to evaluate

the structure-function relationship of glycans.
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