N
N

N

HAL

open science

Ectopic lignification in the flax lignified bast fiber mutant

Brigitte Chabbert, Maxime Chantreau Maxime, Shingo Kiyoto, Arata Yoshinaga,

Wout Boerjan, Frangois Mesnard, Simon Hawkins

» To cite this version:

Brigitte Chabbert, Maxime Chantreau Maxime, Shingo Kiyoto, Arata Yoshinaga, Wout Boerjan, et al.. Ectopic
lignification in the flax lignified bast fiber mutant. COST ACTION FP1105, May 2015, San Sebastian, Spain.

¢hal-01187037)

HAL Id: hal-01187037
https://hal.science/hal-01187037v1

Submitted on 19 Nov 2015

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaire HAL, est des-
tinée au dépot et a la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
francais ou étrangers, des laboratoires publics ou
privés.

Au‘to':'lizition
HAL Authorization


https://hal.science/hal-01187037v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

COSTACTION FP1105 SAN SEBASTIAN 26™ MAY 2015

COST Action FP1105

Understanding wood cell wall structure, biopolymer interaction and.s et
composition: implications for current products and new materials.
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ABSTRACT

Flax is a fiber crop producing highly contrasted secondary cell wall structures in the
stem. Cells from the inner xylem core have heavily lignified secondary cell walls
containing almost 30 % lignin whereas the thick secondary cell walls of the long bast
fibers present in outer stem tissues are hypolignified and contain less than 4 % lignin
(Day et al., 2005). Despite the existence of these highly contrasted secondary cell wall
structures, hardly anything is known about the underlying molecular mechanisms
regulating lignin biosynthesis and deposition in flax. In order to increase our knowledge
about this process we have created a flax EMS mutant population (Chantreau et al.,
2013)

Histochemical screening led to the identification of 93 independent M2 mutant families
showing pronounced ectopic lignification in the secondary cell wall of stem bast fibers
(Figure 1). We named this core collection the Linum usitatissimum (flax) Ibf mutants for
lignified bast fibers. We characterized the Ibfl mutant and showed that the lignin content
increased from 3-5% up to 17% DM in outer stem tissues containing bast fibers but was
unchanged in inner stem tissues containing xylem. Whole-genome transcriptomics
suggested that ectopic lignification of flax bast fibers could be caused by increased
transcript accumulation of some monolignol biosynthesis genes, lignin-associated
peroxidase genes, and genes involved in H,O, supply. 2D NMR and immunolabelling
with KM1 (Figure 2) indicated that bast fiber ectopic lignin was highly condensed and
rich in G-units. The Ibfl mutants also showed changes to other cell wall polymers as
indicated by polysaccharide analysis (Figure 3), immunocytochemistry and confocal
microscopy approaches. Preliminary study of the physicochemical properties showed
that ectopic lignified fibers isolated from the Ibfl mutant could sorb as much water as
the non-lignified fibers from WT, indicating that fiber properties hold on complex
architecture of the cell walls relying on not only polymer content but also on polymer
interactions (Muraille et al., 2015).

ive 1: Phloroglucinol staining of lignin in stem tissues of wild-type and Ibf1 mutants
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Figure 2: Immunogold silver staining of bast fibers from WT (A) and Ibf1 mutant (B) with lignin
antibody KM1 . CCML, cell corner middle lamella; SW, secondary wall; L, lumen. Smaller photos (i and ii)
show a zoom of the regions indicated on main photo. Bars = 1 mm (main) and 0.15 mm (small)
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Figure 3: Relative content of different sugars in outer tissues of wild-type and Ibf1 mutants
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