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Chapter 1: General introduction

Jojoba [Simmondsia chinensis (Link.) Schneider] is an oil crop that has received much attention in
recent years for its valuable oil. It is a dioecious plant species, and only female plants can produce
seeds containing the jojoba oil. Jojoba can be propagated through seeds or vegetative methods
such as air-layering, grafting, and stem cuttings. Seed propagation results in high genetic
heterogeneity and male-biased population, leading to unpredictable and usually low yield. To
avoid this, several vegetative propagation methods have been used for jojoba, but they cannot
provide sufficient number of elite plants for a large-scale propagation, and also are season
dependent. Micropropagation is a good alternative to the conventional vegetative propagation
methods., Plants can be regenerated by direct organogenesis from explants or indirect
organogenesis from undifferentiated callus cells. It produces a huge number of homogenous
superior with conservation of space and time. Therefore, establishment of an efficient
micropropagation method of elite jojoba genotypes is necessary. Fluctuation of jojoba production
is severely affected by the lack of elite jojoba genotypes and also the damage caused by frost. It
does not have any programmed breeding for its improvement. Genetic transformation is the best
way for jojoba improvement, but it has not been established yet. Thus, establishment of jojoba

genetic transformation is required.
Chapter 2: High-frequency shoot regeneration of jojoba
Results of this chapter represent the first report of shoot regeneration using combinations of

6-benzyladenine (BA) and thidiazuron (TDZ) from nodal segments of jojoba. Supplementing

TDZ to regeneration media increased the rate of sprouting buds as well as number of shoots per




explant. For root induction from the shoots, indole-3-butyric acid (IBA) was effective to increase
the root number. On the other hand, we have induced the callus from mature jojoba leaves using
2,4~ dichlorophenoxyacetic acid alone or with BA or TDZ, but the callus failed to differentiate
into shoots in all conditions examined. These results suggested that shoot regeneration using
combinations of BA and TDZ from nodal segments is suitable for a large-scale propagation,
genetic transformation and conservation of elite jojoba cultivars. They would promote the jojoba
cultivation in arid and semi-arid subtropical areas, where cultivation of other useful crops is
difficult and effective usage of the land is desired, and could contribute to stimulating the

economy of the areas, leading to raise income of farmers.
Chapter 3: Agrobacterium-mediated transformation of jojoba
In this chapter, we introduced a foreign gene into jojoba via Agrobacterium-mediated

transformation, and demonstrated that regeneration of multiple shoots from nodal segment could
be an efficient tool for the jojoba genetic transformation. Sonication and shaking of jojoba
explants showed no significant effects on transformation efficiency, but had a negative effect on
shoot regeneration. Shoots with transgenic cells would be selected by 30 mg L™ of hygromyein.
Results of this study will provide the way to generate transgenic jojoba plants. Establishment of
the transformation method in jojoba should facilitate improvement of this unique oil crop via
generating transgenic plants with genes of biological or agricultural interest.

Chapter 4: General discussion

We established an efficient micropropagation method of jojoba, and also succeeded to transform
jojoba by Agrobacterium. Shoot regeneration by using TDZ in combination with BA from nodal
segments of jojoba was more effective than previous methods, and it would be so far the best
protocol for micropropagation of jojoba. Jojoba cells were transformed by using Agrobacterium,
and shoots containing stably-transfonmned cells were regenerated from nodal segments. This would
lead to establish the genetic transformation method of jojoba, and would contribute to the jojoba

improvement, especially to extend the cultivation area and for stable production of the jojoba oil,
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