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oReport summary (English)

Principal investigator: Saitama University professor Masaru Ohme-Takagi
R & D title: The Plant Breeding Revolution through the Development of Artificial
Apomixis Induction Technique

1. Purpose of R & D

The aim of this research is to establish the technology that induces “Apomixis” artificially without
fertilization and to apply the established apomixis technology to various plants by utilizing the
highly unique resource of plant transcription factors and the knowledge of embryo and endosperm
development. Based on the established apomixis technology, we will contribute establishing the
sustainable low-carbon society through fixation of the F1 hybrid traits and acceleration of breeding
of the new varieties with high productivity and biomass, which are to be used for production of
biofuels and biomaterials for the reduction of CO2.

2. Outline of R & D

(1) Contents: The artificial apomixis inducing technology that enables to produce clone seeds
without fertilization is to be established by the epigenesis research and the gene silencing technology
(CRES-T) that was originally developed by the applicant group. By applying the established
apomixis technology to large-scale cultivated major cereals and oil palm, it is expected to increase
the production of cereals and palm oil in the world by 20% or more, and increase the amount of CO2
fixation accompanying it. The goal of this project is to reduce global CO2 emissions and establish a
sustainable low-carbon society by utilizing the increased amount for biomaterials and biofuels.

(2) Achievements: The research team of Saitama University identified two chimeric repressors that
induce somatic embryos at a frequency of almost 100% and developed inducing system of the
apomictic embryos using the chimeric repressors, which system has not been developed so far. We
have identified the ovules in which two torpedo-shaped embryos were developed in a single ovule
when the chimeric repressor that induces somatic embryos was expresesd by the integument specific
promoter. We also identified the chimeric repressors for five transcription factors named ESPs,
which expanded endosperms without fertilization. The research team of AIST prepared transgenic
rice plants that expressed the chimeric repressors for the Arabidopsis ESP orthologues, and found
that their ovules were expanded without fertilization and accumulated starch mass. The research
team of Yokohama City University identified a polycomb mutant for the first time in rice and
contributed greatly to the elucidation of the imprinting mechanism in rice, which was unknown until
now.

(3) Future developments:

By using the developed apomixis technology, the useful traits of the F1 hybrids and high-yielding
elite varieties with increased yield by 20% will be produced in major cereals. If the increased
production is diverted to bioethanol production, the CO2 reduction effect of 200 million tons per
year can be expected, which is estimated from the world-class annual production of major grains. A
20% increase in production in major cereals and energy plants will enable a stable supply of raw
materials required for bioenergy and biomaterial production and reduce production costs. The
apomixis induction technology developed in this study is a system that uses a chimeric repressor,
which is a kind of gene silencing technology, so it can be reproduced in the future using genome
editing technology.



