N

N

THE ENDOSPERM CAVITY OF WHEAT GRAINS
CONTAINS A HIGHLY HYDRATED GEL OF
ARABINOXYLAN

Anne-Laure Chateigner-Boutin, Camille Alvarado, Marie-Francoise Devaux,
Sylvie Durand, Loic Foucat, Audrey Geairon, Florent Grélard, Frédéric

Jamme, Hélene Rogniaux, Luc Saulnier

» To cite this version:

Anne-Laure Chateigner-Boutin, Camille Alvarado, Marie-Frangoise Devaux, Sylvie Durand, Loic Fou-
cat, et al.. THE ENDOSPERM CAVITY OF WHEAT GRAINS CONTAINS A HIGHLY HY-
DRATED GEL OF ARABINOXYLAN. Plant Cell Wall Biology 2021, Jun 2021, Sapporo, Japan.
hal-03279877

HAL Id: hal-03279877
https://hal.inrae.fr /hal-03279877
Submitted on 6 Jul 2021

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-03279877
https://hal.archives-ouvertes.fr

THE ENDOSPERM CAVITY OF WHEAT GRAINS CONTAINS A HIGHLY HYDRATED
GEL OF ARABINOXYLAN

Anne-Laure Chateigner-Boutin®, Camille Alvarado?, Marie-Frangoise Devaux®, Sylvie Durand?®, Loic
Foucat*®, Audrey Geairon®, Florent Grélard®®, Frédéric Jamme®, Héléne Rogniaux*®, Luc Saulnier?,
Fabienne Guillon®

* INRAE, UR BIA, F-44316 Nantes, France

® INRAE, BIBS facility, F-44316 Nantes, France

¢ DISCO beamline, SOLEIL synchrotron, 91192 Gif-sur-Yvette, France

In the developing wheat grain, as in other cereals, storage compounds accumulate in a specialized tissue:
the endosperm, to insure the sustenance of the embryo and seedling during germination and post-
germinative growth [1-2]. The transport of water and precursors of storage compounds from the maternal
vascular tissue to the endosperm passes through the chalaza, the nucellar projection cells, towards the
aleurone transfer cells and starchy endosperm transfer cells [3]. In wheat, as in barley, the nucellar
projection cells and the endosperm transfer cells are separated by a cavity named endosperm cavity filled
with a gel-like structure and where nutrients and water are released [3-4]. The aim of the study was to
identify the compound responsible for the gel-like appearance and to explore its biological function.

Light microscopy showed that the gel-like structure is present in the developing grain and persists
in dry mature grain and during subsequent imbibition. Fourier transform infrared spectroscopy and
immunolabeling revealed the presence of weakly substituted arabinoxylans in the cavity. The
immunolabelling results also strongly suggest that these arabinoxylans are synthesized in the nucellar
epidermis during grain development, from where they are subsequently released in the cavity. In addition,
ester-linked ferulic acid and ferulate dimers, markers of arabinoxylan chains cross-linkages, were detected
by UV autofluorescence microscopy and biochemical analysis of the microdissected cavity. Feruloylated
arabinoxylans are known to have gel-forming and water absorbing properties [5]. Thus, it is reasonable to
assume that feruloylated arabinoxylans are responsible for the formation of the gel structure in the cavity.
Microscopic magnetic resonance imaging showed that the hydration level in the cavity content is high and
maintained at the same level from the filling stage to the desiccation stage although the grain water level
drops at the desiccation stage. The highly hydrated arabinoxylan gel might contribute to regulate nutrient

delivery to the endosperm and grain hydration [6].
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