Value for practical use of abiotic stress-related
Deschampsia antarctica genes using transgenic rice

plants
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SUMMARY

(3 B 2 o B)

. Title

Value for practical use of abiotic stress-related Deschampsia antarctica
genes using transgenic rice plants

II. Purpose and Necessity of R&D

1. Purpose

Analysis of abiotic stress-related Deschampia antarctica genes using
transgenic rice plants to reveal the environmental adaptation of
Antarctic living organism.

2. Necessity of R&D

Deschampia antarctica is a flowering plant which grows naturally in the
Antarctic, where is a harsh condition for living organism. The adaptive
mechanism that enable them to live in such damaging growth condition
is valuable to be studied. Although the necessities were recognized for
many years, research on the Antarctic living things, especially plants, is
still rudimentary.

Ill. Contents and Extent of R&D

To evaluate the agricultural value of these transgenic plants, we
fertilized the transgenic plants with wild type rice plants on the real
field. For further analysis of enhanced resistance to abiotic stress in



transgenic plants, we treated cold and drought stress on overexpressing
plants (DaADF, DaGolS2) and analyzed the stress phenotype with
multiple  experiments. To investigate the  characteristics  of
stress-related Deschampia antarctica proteins in plants, an galactinol
synthase assay was performed.

IV. R&D Results

DaADF-, and DaGolS-overexpressing transgenic rice plants and seeds
displayed similar morphology to wild type plants in the field under
normal growth conditions. Transgenic rice plants of DaADF and
DaGolS2  displayed more tolerant to cold stress as compared to wild
type rice plants in terms of cold stress phenotype and ion leakage
analysis. DaGolSZ2-overexpressing transgenic rice plants also displayed
more tolerant to drought stress as compared to wild type rice plants in
terms of drought stress phenotype and water loss rates. The galactinol
synthase assay showed that GolS enzyme activities were higher in the
DaGolS2- overexpressing progeny than in the wild-type rice plants
under both normal and stress conditions. These results suggested that
stress-related antarctic hair grass genes played an important role in
response to cold and drought stresses.

V. Application Plans of R&D Results

Overall, our results suggest that it is valuable to isolate new genetic
resources of Deschampia antarctica for practical purpose. Furthermore,
we may preoccupy the resources of stress-related Deschampia
antarctica genes through patent application and presentation in
conference.
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