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Identification of ß-glucan Biosynthesis Mutants in Oat
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Mixed linked 1->3, 1->4 b-D-glucan, here referred to as ß-glucans, are water-soluble fibres unique to the cell wall of the Poaceae family. Although present in rice, barley, wheat, and other cereals, oat seeds contain comparatively high amounts. In some oat varieties up to 6% of cell wall mass is ß-glucans.
ß-glucan is a very important functional food ingredient and the presence of ß-glucan in oats is the reason why oat has a health claim both in the US and in EU. Various beneficial health aspects have been linked to the consumption of ß-glucans including lowering of blood cholesterol levels, protection against colon cancer and a decrease of the general glycemic index of ingested food.
Despite the fact that the nutritional value and medical aspects of a ß-glucan rich diet has been explored thoroughly, little is still known about the molecular background of ß-glucans, i.e. which genes mediate ß-glucan biosynthesis, how these genes are regulated and which biochemical activity they encode. 
Recent data on cellulose biosynthesis genes in rice indicate that mixed linked ß-glucans are synthesized by one or several members of the cellulose-synthase-like-F family of proteins, a nine-member subfamily of a very large cellulose synthase superfamily. It is likely that the CslF proteins comprise the "core" of the synthase complex but require several associated factors to function properly. 
By exploiting DNA sequence information from other Poaceae, we have cloned and sequenced two different cellulose biosynthesis genes from oat, most closely resembling the CslF6 and CesA5 genes from barley and wheat. Therefore we denoted the oat genes as AsCslF6 and AsCesA5.  From AsCslF6 three different alleles were identified. We are presently setting up methods to functionally test these genes in transgenic yeast and Arabidopsis. We are also screening for oat plants mutated in individual cellulose biosynthesis genes, especially from the AsCslF clade, by taking advantage of a recently developed Tilling population for oat.
