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Plant research to date on environmental stress has focused on the action of genes that react strongly to stress and has
studied the relationship with resistance. On the other hand, we have considered trying to index stress-sensitive and
-insensitive lines by using rice, considering that there is an effect of avoiding stress in bluntness of response to stress.
In this study, we investigated the decrease in pollen fertility due to elevated temperature at the booting stage using 11
lines of rice, and detected differences existing among the lines. At the same time, regarding the 6 strains, microarray
analysis was used to capture the change in expression due to high temperature and the reactivity to temperature in the
reproductive growth phase was observed. We used a total of 11 lines of temperate japonica 9 lines (Nipponbare, A 58,
Koshihikari, Kirara 397, Sasanishiki, Hoshinoyume, Fukoku, Fukuno, Kinmaze, Akihikari), indica 1 line (Kasalath),
tropical japonica 1 line (Silewah). Due to the high temperature pollen fertility varied from the lowest Kasalath of 8.7%
to the highest Kirara 397 of 80.5%. Kirara 397, Hoshino Yume, pollen fertility after high temperature treatment was
higher than 70%, Sasanishki and Kasalath were lower than 30%. Among 11 strains subjected to high temperature
treatment, using microarrays, we analyzed whether genome-wide expression fluctuation is caused by high temperature
using six strains of Koshihikari, A 58, Nipponbare, Kirara 397, Sasanishiki, and Kasalath, which differ in pollen
fertility. When scatter plot analysis was performed, expression fluctuation was large in Kasalath (R2 = 0.83), and the
expression fluctuation was smallest in Nipponbare (R2 = 0.89). Looking at the correlation between genome-wide
expression change and pollen fertility in 6 lines, correlation coefficient of R = 0.4 was shown. There was a tendency
that pollen fertility became lower as the overall expression variation was larger, that is regarded as embironmental
insensitivity. This correlation was higher in the repetitive sequence than in the gene. It was also suggested that
unidirectional change (enhancement of expression) due to high temperature stress is caused in the heterochromatic
region. In the region other than heterochromatin, there was not unidirectional control such as elevated gene expression
due to high temperature stress, but it was shown that different expression changes occurred at various positions of the
genome.




