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The Executive Summary 
Research conducted
The research aims to develop transgenic soybean varieties that can produce DGLA-enriched soybean oil for pharmaceutical uses. We cloned genes expressing the two enzymes required for production of DGLA in soybean plants, constructed three gene constructs, and introduced them into soybean through genetic transformation. We obtained transgenic plants from two soybean varieties (William 82 and Thorne). Some of the transgenic soybean plants produced DGLA in soybean oil. We are attempting to improve DGLA production in transgenic soybean plants by using different gene constructs.
Why the research is important to ND soybean farmers
[bookmark: _GoBack]DGLA has been demonstrated to be potentially useful for cancer therapy and anti-aging treatment in humans, but sources of DGLA are very limited and cannot be found in the major vegetable oil producing crops. DGLA can be converted from linoleic acids (LA) through a metabolic process catalyzed by two enzymes (D6D, Δ6 desaturase and D6E, Δ6 elongase). Although soybean oil is rich in linoleic acids (LA), no DGLA is produced by the soybean crop because it lacks the two enzymes for DGLA biosynthesis. By introducing the genes for expressing D6D and D6E into soybean plants, we developed transgenic soybean plants that produce GLA and DGLA in soybean oil. By developing new soybean varieties that produce DGLA-enriched soybean oil, the value of soybean product can be increased and the markets of soybean will be expanded because DGLA-enrich oil has a huge potential for use in cancer therapy and for consumption by normal humans to reduce cancer- and aging-related risks.
Final findings of the research
The two genes required for DGLA biosynthesis have been introduced into soybean by genetic transformation. Transgenic soybean plants with different gene constructs varied in DGLA production. No DGLA was detected in some transgenic soybean samples, but some samples produced up to 33.3% GLA and 10.25% DGLA in the soybean oil. More transgenic samples are being evaluated for DGLA content and those with higher DGLA productivity will be selected for special soybean variety development. 
Benefits/Recommendations to North Dakota soybean farmers and industry

The soybean-derived DGLA product has a huge potential market because of its function in cancer therapy and anti-aging. By planting soybean varieties producing DGLA-enriched soybean oil, the farmers will have a better economic return due to the extended and enhanced value of soybean oil in healthcare and pharmaceutical industry, especially in cancer therapy and anti-aging treatment.
