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Brassicaceae, which is also known as the mustard family, is an important
genus for food culture. In addition to mustard, this family contains white
mustard and horseradish, as well as wasabi, which is one of the most important
spices in Japanese food culture.

Despite a large loss of wasabi produce due to biological threats such as
pathogens and insects, very few pesticides are currently available for use in
protecting this valuable crop. In particular, wasabi plants are farmed using
running water systems, and wasabi farming requires an abundance of cold
water. However, due to global warming and a lack of fresh water resource, we
predict a significant reduction in wasabi yields in the near future. Accordingly,
to develop new molecular breeding technologies that enable more stable
supplies of Brassicaceae spices and other vegetables (1) we investigated
environmental stress responses mediated by a new category of transcript, long
non-coding RNA (IncRNA). In addition, (2) we also expanded the development of
our toolbox towards biological stress response using transgenic plants that
express fluorescent signals in response to biological stress and volatile
compounds emitted by crops under biological stress caused by pathogens and
pest insects.

(1) IncRNAs are transcriptome products with regulatory importance. Human
IncRNA has been associated with diseases (Gupta, et al., 2010; Hu, et al.,
2011; Zhu, et al., 2011; Cabianca, et al., 2012). However, it has been
difficult to assess IncRNA function using phenotypes at the whole organism
level in mammalian systems. Here, we explored whole plant level
phenotypes and undertook a characterization of possible downstream
mechanisms regarding a salt stress induced IncRNA (Kinoshita et al., 2018).

(2) Using transgenic plants that expose fluorescent signals in response to the
activation of major phytohormone pathways, we clarified the local and
systemic cellular responses with two-dimensional resolution. In addition,
we also analyzed the specificity of the transgenic responses to volatile
compounds that are emitted by damaged plants (Kinoshita and Betsuyaku,
2018; Kinoshita et al., 2019). Finally, we were to demonstrate that the
transgenic plants responded to nearby plants that were infested with
insects. We were able to detect early stages of the infestation (Kinoshita,
2017; Kinoshita, 2018). The results indicate their potential to be employed
as monitor plants for early detection and preventative agriculture, for
Brassicaceae species and other economically important crops.
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