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Cereal grains are grown in greater quantities and provide more food energy worldwide than any other type of crop. Their grains are a rich source of vitamins, minerals, carbohydrates, fats, oils and proteins. Cereals are leading source of vegetable proteins in human food but they don´t contain sufficient amounts of essential n-3 and n-6 polyunsatured fatty acids (PUFAs). Currently different approaches exist how to enrich wheat grains with PUFAs. One of them is wheat transformation with gene encoding enzyme which is included in the biosynthesis of PUFAs. Delta-6-desaturase (D6D) is an enzyme catalysing conversion of linoleic acid (LA;C18:2Δ9,12 cis) to gamma-linolenic acid (GLA;C18:3Δ6,9,12 cis). D6D is also catalysing conversion of alpha-linolenic acid (ALA: C18:3Δ9,12,15 cis) to stearidonic acid (SDA; C18:4Δ6,9,12,15 cis). Our synthetic D6D gene had optimized codon usage and coding sequence of D6D was cloned under endosperm specific promoter (Dx5-High-molecular weight glutenin). Immature embryos of wheat genotypes CY45 and Bobwhite were transformed by biolistic method. D6D gene was confirmed at the genomic, transcriptomic and metabolomic level of T0, T1 and T2 generation of wheat genotype CY45. We detected GLA and SDA at the metabolomic level by GC/MS method. The amount of GLA in the wheat grains was ranged from 0.05 to 0.22% from total content of fatty acids. The amount of SDA was ranged from 0.11 to 0.35%. We have detected mRNA, GLA and SDA in another wheat tissues, too. This fact is the opposite to the existing knowledge about endosperm specific targeted expression of Dx5-HMW-GS promoter. We can rule out any contamination of plants by cereal pathogens. Transgene wheat containing GLA/SDA has not been reported yet and this is the first evidence that transgene wheat is source of GLA/SDA.
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