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STRATEGIC INITIATIVE
Technology for Genomic Design of Environmentally Adapted Crops

Executive Summary

Climate change is one of the most important issues in our present and future lives.
It is concerned that the global and regional climate change will negatively affect plant
growth, including crop production, not only in Japan but also in other major agrarian
regions of the world. Furthermore, conventional agricultural activities cause high lev-
els of energy consumption. We, thus, must shift our farming methods from the conven-
tional ones to alternatives.

In response to the concern mentioned above, plant scientists and engineers are
required to conduct R & D to create environmentally adapted crops by applying the
latest findings. Specifically, a cutting-edge research target is the integration of various
levels of information, from genotype to phenotype, within a plant in order to under-
stand its response to the environment in the field. Although such R & D is mainly con-
ducted by enterprises and research institutions in the US, Europe and Australia,
Japan also has the potential to tackle the issue by using our knowledge of basic plant
science and engineering technology.

Therefore, CRDS proposed the R & D Initiative “Technology for Genomic Design of
Environmentally Adapted Crops”, which is intended to strengthen the implicit func-
tion of plants. The genomic design technology is an advanced technology that corre-
lates the molecular information of a plant genome with phenotypic output of the plant
responding to the environment of the field. In this initiative, the following three com-
plementary research issues were proposed.

1. Integrated quantitative analysis of the mechanism of the plant’s response to the

field environment

2. Modeling of the mechanism of the plant’s response in the field environment

3. Design, synthesis and transduction of gene clusters and its evaluation

Here, we mainly focused on two characteristics of the plants : stress tolerance and
resource use efficiency. These targets are more challenging compared with those that
were focused on in the traditional genetic modification. Furthermore, we emphasize
the importance of forming a feedback loop of the scientific knowledge, information and
technology among R & D groups handling the three research issues mentioned above.

The consideration of social acceptance is also an important issue in developing the
technology and promoting it in society. Therefore, solicitous assessment of the technol-
ogy concerning its influence on the natural environment and human society should be
performed, and the transparency of the research should also be secured.

As a consequence, a societal effect on establishing “Sustainable Agriculture” with
low resource and energy consumption is expected to be realized on the basis of the

technology we propose.

CRDS-FY2009-SP-11 Center for Research and Development Strategy, Japan Science and Technology Agency
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responses to global change, Global Change Biology 15 : 1201-1213,
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Wi o &4 TR I D &SRR

kO M, ¥4 X bvEnay - MEOEMEMENRE LZREA ML X
MO AT E A ENTE ). 2OZ 01 DOEWMIH L TEHEOREME %
Y 5o

FTAENC SRR EEZPEAEL LTV AREEILZHAFIEL TWhH, WINL /T
Z AN CH ) . BRI Bl 2 SIS R 27> T b, A
EOBEMEDL ASNDA, A4 F =20y THL V0RO IR S
Vo FASE TS A — B — HIH I O A R IS I FEAR Y 72 BL D LA D & 170\ 528,
PRKRDAEFEEDRELRENE LR > TV,

29 EBIT : Earnings Before Interest and Taxes
30 IPR&D (In-Process Research and Development) {HHAZERI5¢E
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