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Background
Due to its peculiar properties, tension wood formation
constitutes a remarkable adaptation mechanism, that
makes possible for the tree to reorientate its axes (stem
and branches) in response to environnemental cues. In
poplar, tension wood fibres harbour an extra cell wall
layer, the G-layer, responsible for the peculiar mechanical properties of tension wood. This G-layer is very
thick, most likely devoid of lignins and strongly enriched
in highly cristalline cellulose. In addition, cellulose
microfibril orientation is almost parallel to the fibre axis.
We aim to identify molecular actors responsible for
the tensioning of cellulose microfibrils and we choose as
candidate, molecules containing complex carbohydrates,
such as pectin and the glycosylated part of arabinogalactan proteins. Indeed, a wide array of different carbohydrates has been recently evidenced in the G-layer,
suggesting the occurrence of complex polysaccharides
other than cellulose within this layer (1, 2).

very strong labeling whereas G-layers were completely
devoid of labeling (3). With LM5 antibodies (directed
against b(1-4)galactans, opposite wood is mainly labeled
at the primary wall (Figure 1A), whereas in mature tension wood the G-layer is strongly labeled (Figure 1B) as
already observed by (4). With JIM14 antibody directed
against cell surface arabinogalactan-proteins, a uniform
but moderate labeling was visible on the middle lamella
and primary cell wall of fibers, ray-cells and vessels
from both opposite and tension wood. In addition, a
strong labeling appears at the inner surface of the Glayer (5). The labeling of antibodies directed against the
protein moiety of poplar fasciclin-like arabinogalactan
proteins are also detected in the G-layer forming fibres,
and mainly at the inner surface of G-layers whereas this
labeling is hardly present on primary walls which were
labelled with JIM14. With CCRC-M7 antibodies directed
against RhamnoGalacturonan I, the labeling is restricted
to the G-layer of young tension wood fibres and more
specifically to the innerside of the G-layer.

Material and methods
As a first step, we realized a comparative study between
tension and opposite wood fibres using immunochemistry. A number of antibodies raised against different
polysaccharide epitopes were assessed.
Results
The study revealed important differences in the distribution of the labeling with the kind of wood, the cellular
type and within a single fibre between the different cellwall layers. When using AX1 antibody directed against
arabinoxylans, the secondary cell wall layers exhibit a

Figure 1 A: in opposite wood, LM5 labeling is restricted to the
primary cell wall. B: strong labeling of the G-layer in mature tension
wood fibres.
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Conclusion
Our results strongly suggest the involvement of pectin
and arabinogalactan proteins in the building of the
G-layer.
Acknowledgements
The PhD thesis of Fernanda TP Guedes is funded by Coordenação de
Aperfeiçoamento de Pessoal de Nivel Superior – CAPES.
Published: 13 September 2011
References
1. Nishikubo N, Awano T, Banasiak A, Bourquin V, Ibatullin F, Funada R,
Brumer H, Teeri T, Hayashi T, Sundberg B, Mellerowicz E: Xyloglucan endotransglycosylase (XET) functions in gelatinous layers of tension wood
fibers in poplar - a glimpse into the mechanism of the balancing act of
trees. Plant Cell Physiol 2007, 48:843-855.
2. Kaku T, Serada S, Baba K, Tanaka F, Hayashi T: Proteomic analysis of the Glayer in poplar tension wood. J Wood Sci 2009, 55:250-257.
3. Decou R, Lhernould S, Laurans F, Sulpice E, Leplé JC, Déjardin A, Pilate G,
Costa G: Cloning and expression analysis of a wood-associated
xylosidase gene(PtaBXL1) in poplar tension wood. Phytochemistry 2009,
70:163-172.
4. Arend M: Immunolocalization of (1,4)-beta-galactan in tension wood
fibers of poplar. Tree Physiol 2008, 28:1263-1267.
5. Lafarguette F, Leplé J-C, Déjardin A, Laurans F, Costa G, LesageDescauses M-C, Pilate G: Poplar genes encoding fasciclin-like
arabinogalactan proteins are highly expressed in tension wood. New
Phytol 2004, 164:107-121.
doi:10.1186/1753-6561-5-S7-P121
Cite this article as: Guedes et al.: Toward identifying molecules
responsible for the peculiar properties of the G-layer in tension wood
fibres. BMC Proceedings 2011 5(Suppl 7):P121.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

