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Abstract

Blood group glycolipids are important tools in the study of microbial receptor interactions
and other biological phenomena. Presently blood group glycolipids of interest are isolated
from biological samples. However, all glycolipids are not readily available due to the low
frequency of some phenotypes in the general population. The ability to acquire the rare
glycolipids from the degradation of common glycolipids would be a useful alternative to
trying to obtain the molecules from biological sources.

This research set out to establish the ability of blood group glycolipids to be degraded into
useful glycolipids in a controlled manner by acid hydrolysis and possibly metal catalysis.
The initial experiments investigated the degradation/hydrolysis of the more readily
available glycolipid globoside with a range of salts and acids to establish degradation
concepts such as; temperature, type of acid, acid concentration, and the role of metal ions
in glycolipid degradation. These concepts then led to a series of degradation experiments
with the blood group glycolipids Le” and ALe". These glycolipids were incubated with a
range of acid concentrations and varying temperatures. Thin layer chromatography
separation and chemical and immunochemical staining were the main methods used to
identify the products of degradation.

It was established that metal ions were not directly involved in the catalysis of glycolipids in
the short-term, however some metal ions were indirectly implicated in their degradation
due to their ability to form acid solutions. Acid hydrolysis was established as the principle
mechanism for glycan chain degradation. In general it was found that the glycan chain
primarily lost its fucose groups (in no particular order) and was then followed by sequential
degradation of the remaining glycan chain. The glycan chain also appeared to have a
protective function on the ceramide moiety. Degradation of globoside established a simple
sequential pathway of glycan chain reduction from the non-reducing end. Blood group
glycolipids ALe® and Le" first lost their fucose side groups followed by sequential reduction
of the glycan chain. Although not fully controllable, degradation of Le” was able to produce
Le? Le” and Le®. In contrast degradation of ALe® did not produce any Le? or Le®. Instead
A-type 1 and two novel A-like structures, ‘linear A’ and ‘GalNAc-Le* were generated. Le°
was only produced from ALe" in extremely acidic conditions.

This research established the ability to generate, by acid hydrolysis, a range of rare and
“unnatural” novel glycolipids from more commonly available structures. It is of interest that
the so-called unnatural glycolipids obtained from the acid hydrolysis of ALe® may, in
theory, occur naturally in the acid environment of the stomach, and as such could have the
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potential to be implicated in disease. It is probable that by applying the principles learned
here, a range of novel and natural structures suitable for use in the study of biological
interactions can be obtained.
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Gal, D-galactose

GalNAc, N-acetyl galactosamine

GalNAc-Le?, GalNAcal-3Galb1-3GIcNAc(Fucal-4)b1-3Galb1-4Glcb1-1Cer
GC, Gas Chromatography

Glc, D-glucose

GIcNAc, N-acetyl glucosamine

Le®, Lewis a, Galb1-3GIcNAc(Fucal-4)bl-3Galbl-4Glchl-1Cer

Le®, Lewis b, Gal(Fucal-2)b1-3GIcNAc(Fucal-4)b1-3Galb1-4Glcb1-1Cer
Le®, Lewis ¢ / Type 1 precursor, Galb1-3GlcNAcb1-3Galb1-4Glcb1-1Cer
Le’, Lewis d / H type 1, Gal(Fucal-2)b1-3GIcNAch1-3Galb1-4Glcbl-1Cer
Linear A, GalNAcal-3Galb1-3GIcNAcb1-3Galb1-4Glcb1-1Cer
Man,D-mannose

MS, Mass Spectrometry

NMR, Nuclear Magnetic Resonance

TLC, Thin Layer Chromatography



