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Novel folding-assisted thioesterification method for semi-synthetic study of homogeneous
glycoproteins
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Preparation of glycoproteins having homogeneous oligosaccharides is essential approach for
understanding the glycan function at molecular level. However, current mammalian cell expression
system is usually not able to yield such homogeneous form. Moreover, total chemical synthesis using
solid phase peptide synthesis (SPPS) is time-consuming. Semi-synthesis combining E. coli expression
and chemical synthesis appears to be an efficient method toward homogeneous glycoproteins. However,
the current methods for expressed peptide thioesterification, which is essential for semi-synthesis, is
sometimes incompatible toward synthesis of complex sequence.

In this research project, we have been establishing a novel semi-synthetic strategy without using
SPPS in order to obtain homogeneous glycoprotein within a few chemical conversion steps. IL-6 having
N-glycan at Asn143 was chosen as target glycoprotein. In this strategy, the challenging expressed-peptide
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synthesized asialylglycodipeptide and an expressed peptide. The final ligation step which afforded full-
length glycosylated IL-6 was examined using thioester, selenoester or thioacid derivative which were
prepared via folding-assisted thieosterification. (figure 2)




E.Coli expression

modification

E.Coli expression
A~ N0
o
o $°°N
e

l 4-nitropyridine disulfide

J Pacs
S

SH SH SH
i :
H,N segment N OH
2 142 143 H,N segment C OH

SH SH - . 3
Chemical synthesis 144183
|

l Thioacid capture ligation
(]

\

142-183

1-141

% Expressed peptide

thioesterification

SPac SPac

o

Hs
1141 SPac  SPac| |

l Native chemical liagtion

X =SR, SeR, SH...

[}
e ] e

1-183

Figure 2 Semi-synthetic strategy toward N143-glycosylated IL-6 by utilizing folding-assisted

thioeserification
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