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Abstract

ABSTRACT
Wood formation or xylogenesis is a fundamental process for so diverse

issues as industry, shelter and a sustainable environment. Xylogenesis
originates from the vascular cambium where organised cell divisions are
followed by differentiation into specialised wood cells. Wood is comprised
of secondary xylem, rigid large cells with thick cell walls that are lignified.
These cells transport water and nutrients as well as give the tree its strength.
The basis for the sturdy cells is an advanced composite made up of cellulose
fibers cross-linked by hemicelluloses and finally embedded in lignin. This
fiber-composite is the secondary cell walls of woody plants. Cell division and
differentiation is regulated by switching on and off genes. Proteins encoded
by these genes execute the major functions in the cells. They steer the entire
machinery operating the structure and function of the cells, maintaining
growth and synthesising essential products such as the cell wall carbohydrates.

The Wood Biotechnology research group has been part of a massive
undertaking of identifying proteins responsible for the key processes of
xylogenesis. This has been achieved by monitoring the gene expression
at different time points of wood cell maturation in Populus tremula x
tremuloides. Here we describe investigation of proteins involved in cell
expansion and secondary cell wall formation as well as the development of
a model system that will aid the functional analysis of cellulose synthesis.
Expansin is a protein involved in cell expansion in all tissues of the plant. We
have studied one expansin, PttEXPA1, found to be especially abundant in cells
undergoing wood formation. Also, we have examined glycosyltransferases that
seemingly play a part in secondary cell wall formation. One of these, PttGT43A
is expressed in the yeast Pichia pastoris as well as in baculovirus infected insect
cells. However, protein levels were too low for biochemical characterisation.
We have also demonstrated that hybrid aspen cell suspension cultures can be
used as a model system for cellulose synthesis.

By mastering proteins involved in xylogenesis we acquire the tools to
improve and develop the wood product market. New products envisioned
include e.g. faster growing trees, changed fiber characteristics, production of
wood carbohydrates as well as invention of intelligent materials by biomimetic
engineering.
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