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Plant cell wall as a target for functional genomics
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Cell wall is a remarkable structure that largely bases the peculiarities of plant biology
and determines the possibilities of plant biomass application. The molecular genetic
approaches to study and modify cell walls are hampered by several obstacles. Cell wall
is literally and figuratively the compartment most remote from the genome. The major
polymers of cell wall — polysaccharides — are formed through non-template biosynthesis
by sophisticated enzymatic complexes and are subjected to various post-synthetic
modifications in muro. The set of cell wall polymers and the nuances of polysaccharide
structures are finely adjusted. The enzymes and proteins involved in both biosynthesis
and modification are encoded by large multigene families. The number of genes that
encode an enzyme to cleave one and the same bond may encounter over a hundred. Being
largely non-redundant, these genes are expressed in different physiological situations,
providing the unique combinations of cell wall properties in various tissues, at various
developmental stages and under the influence of various stressors. To elucidate the
mechanisms of cell wall development and functioning, we need to understand the
specific roles of numerous molecular players, coordination between them, regulation of
the process as a whole, and its combination with other cellular processes. One of the
most effective approaches to advance in these directions is functional genomics.
Numerous analyses of transcriptomes have been performed by us for several plant model
objects including flax, maize, rye. Combined with other techniques, like advanced
immunocytochemistry and determination of mechanical properties by atomic force
microscopy, functional genomics helped us to characterize the cell wall processes during
cellular growth, tissue specialization, signaling through oligosaccharines and lectins,
development and performance of so-called “plant muscles”. Cell wall happened to be a
highly dynamic structure, deeply involved through various mechanisms in any change
of a cell physiological status and regulating the important processes in plant
development.
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