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#1727 Improve soybean resistance to Nematodes with synthetic RNA interference

Bin Yu
2 3

As the most destructive pest disease for soybean, The soybean cyst nematode (SCN) costs huge losses every
year. This project is expected to develop novel technology to generate soybean varieties with high resistance to
SCN. We will use four different Pol III promoters to drive the expression of four short hairpin RNAs at the same
time in soybean, respectively. Each short hairpin RNAs (shRNAs) will repress the expression of an essential gene
of SCN when consumed by SCN, resulting in death of SCN. In addition, the adaption of SCN to this variety will be
also examined. Furthermore, we will examine the combination of natural SCN resistant trait with shRNAs will
reduce the SCN adaptation. This aspect is less explored in the field.

We have generated transgenic soybean plants expressing the shRNAs and currently testing their SCN resistance. We
also designed additional vector are in the process for transformation. , we also further optimized deep-seq based method
to identify the insertion position of transgene and transposons in soybean. This is important since knowing the transgene
insertion position is fundamental to the application of crop engineering and the method is accurate and cost-efficient. This
method is based on the newly developed nanopore technology that sequence long DNA fragments. We believe this
method will have important impact on soybean breeding and application of transgenic technologies.

As the most destructive pest disease for soybean, SCN cost huge losses every year. However, the limited number of resistant soybean
varieties has challenged the management of SCN. This project will generate a SCN resistant soybean variety, and therefore has the
potential to help the management of SCN and to benefit soybean production in US including Nebraska. In addition, this project applies
the next generation RNAi technology to improve soybean traits. If succeed, it will open doors to apply this technology to improve other
important soybean traits, such as fungi disease resistance. Thus, this project should have the potential to benefit soybean production
more broadly. Moreover, this study will study the adaption of SCN to this strategy and combined this strategy with natural SCN
resistance. We expect this combination will reduce the adaption and help soybean breeding in long run in an environmental friendly
and cost efficiently way.
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