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Abstract

Glycomics involves the study of protein-glycan interactions mediated
biology. Due to lots of protein glycosylated after expression, it is necessary to
specially investigate the function of the glycan on the protein to fully understand
the mechanism of protein interaction with glycan. Although the intrinsic affinities
of lectin-glycan interactions are low, nature utilizes multivalency to achieve
stable binding for the initiation of subsequent biological activities.

In this dissertation, poly {styrene-co-[(D-mannopyranosyl-a-1-ethylamido-
maleic acid )-alt-styrene]} and poly {styrene-co-[(D-galactopyranosyl-p-1-ethyl-
amidomaleic acid)-alt-styrene]} was first successfully prepared by amidation of
poly {styrene-co-[(maleic anhydride)-alt-styrene]} with 1-O-aminoethyl-a-D-
mannopyranoside or 1-O-aminoethyl-B-D-galactopyrannoside.

The efficacy of the hairy nanoparticles as multivalent glycan probes was
evaluated by the interaction of NP-mannose with concanavalin-A (Con A). In
this system, lectin—glycan interactions was directly monitored via fluorescence
resonance energy transfer (FRET) between the fluorescein isothiocyanate-labeled
Con A (FITC-Con A) (donor) with the ethyl ester of methyl red trapped in the
NP-mannose cores (quencher). The binding equilibrium constant was 1.5 x10°,
favored the formation of the NP-mannose/Con A complex by roughly 5 orders of
magnitude relative to the monovalent D-mannose/Con A complex, indicating that
multivalent binding to the tetrameric subunits of Con A was occurring.

NP-mannose was further tested for its ability to bind cell surface lectins. In
the presence of multivalent NP-mannose, the sperm cells tend to aggregate. The
aggregation of sperms was gradually inhibited with increasing amounts of
mannose. At high concentrations of mannose (2 M), normal morphology of
sperms was observed. The inhibitory effects of high concentrations of mannose

indicate that the interaction between NP-mannose and sperm cell surface lectins

II



is much stronger than with monovalent mannose. This amphiphilic diblock
multivalent polymer was a glycan-displaying scaffold for protein-glycan
interaction, which could be valuable for the study of cell surface protein-glycan
mediated biology.

Keywords: Glycol-probes; Multivalent effect; Lectin; Protein-glycan interaction
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