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Abstract

The aim of this work was to develop a production process for the enzyme
xyloglucan endo-transglycosylase from Populus tremula x tremuloides
(PttXET16-34). The natural transglycosylating activity of this enzyme has
previously been employed in a XET-Technology. This chemo enzymatic method
is useful for biomimetic modification of cellulose surfaces and holds great
potential for industrial applications. Thus, it requires that the XET-enzyme can
be produced in larger scale.

This work also shows how the wildtype PttXET16-34 was modified into
a glycosynthase. By mutation of the catalytic nucleophile into an alanine,
glycine or serine residue, enzymes capable of synthesising defined xyloglucan
fragments were obtained. These defined compounds are very valuable for
further detailed studies of xyloglucan active-enzymes, but are also useful
in molecular studies of the structurally important xyloglucan-cellulose
interaction.

A heterologous production system for PttXET16-34 was previously
developed in the methylotrophic yeast Pichia pastoris. A methanol-limited
fed-batch process was also previously established, but the yield of active
XET was low due to proteolysis problems and low productivity. Therefore,
two alternative fed-batch techniques were investigated for the production of
PttXET16-34: a temperature-limited fed-batch (TLFB) and an oxygen-limited
high-pressure fed-batch (OLHPFB).

For the initial recovery of XET after the fermentation process, two different
downstream processes were investigated: expanded bed adsorption (EBA) and
cross-flow filtration (CFF).
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