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Background
Glycosylation is involved in many proteins' properties
and functions such as conformation, thermostability, solubility, protection against proteolysis, intra-cellular
migration, secretion. Surexpression and production of
proteins by yeasts already constitute a fabulous technological tool but some in vivo dysfunctions are frequently
reported (half-life time, allergy...) [1].
Study of recombinant glycoproteins glycosylation is then
of crucial importance: not only for better understanding
of the relationship between the glycoprotein properties
and its oligosaccharides but also for being able to orientate the glycosylation process of a given microorganism.
This study compares N-glycosylation of two model
enzymes, β-glucosidase and phosphatase, between wildtype yeast strains and heterologous hosts, Pichia pastoris
and Schizosaccharomyces pombe. It also tries to correlate glycosylation differences to enzyme catalytic properties and
to distinguish which part of glycosylation could be attributed to the nature of microorganism or to the glycoprotein itself (sequence, number of glycosylation sites...).

Glycans part is around 30% of total molecular weight for
the native and recombinant phosphatase while β-glucosidase shows quantitative glycosylation differences since it
represents 45% of total molecular weight for the native
form and 30% for the recombinant β-glucosidase.
Monosaccahrides composition and oligosaccharides type
and branching were studied by capillary electrophoresis
for both proteins [2].
Mannose appears as the major component of N-oligosaccharides from wild-type and Pichia pastoris strains while
Schizosaccharomyces pombe N-oligosaccharides composition dispays a larger range of monosaccharides such as
ribose and galactose [3]. Trace of N-acetylglucosamine are
also encountered in all proteins.
N-oligosaccharides profiles (polymerisation degree) are
different between strains and proteins. Nevertheless, for a
given protein, oligosaccharide structure (type of linkages
between monosaccharides units) and composition are
markedly the same between wild-type strain and Pichia
pastoris whereas Schizosaccharomyces pombe exhibits higher
chains and different linkages.

Results
Gene sequences analysis assumes 11 potential N-glycosylation sites for the β-glucosidase and 9 for the phosphatase.

Those observed N-glycosylation differences affect enzyme
catalytic properties, mainly thermostability.

Page 1 of 2
(page number not for citation purposes)

Microbial Cell Factories 2006, 5(Suppl 1):P35

Conclusion
Schizosaccharomyces pombe appears as a singular heterologous host since for both proteins expressed its glycosylation is widely different from the one of wild-type and
Pichia pastoris strains. The nature of the microorganism
itself seems to be of major importance for determining
monosaccharides composition while the gene sequence
and culture conditions affect mainly oligosaccharides profiles.

References
1.
2.

3.

Bretthauer RK, Castellino F: Glycosylation of Pichia pastoris
derived proteins. Biotechnol Appl Biochem 1999, 30:193-200.
Evangelista RA, Liu MS, Chen F-TA: Characterization of 8-aminopyrene-1,3,6-trisulfonic acid derivatized sugars by capillary electrophoresis with laser – induced fluorescence
detection. Anal Chem 1995, 67:2239-2245.
Ziegler FD, Gemmil TR, Trimble RB: Glycoprotein synthesis in
yeast: Early-events in N-linked oligosaccharides processing
in Schizosaccharomyces pombe .
J Biol Chem 1994,
269:12527-12535.

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 2 of 2
(page number not for citation purposes)

