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1. Background of research
Plant growth in a changing environment is largely controlled by the dynamic regulation of gene expressions.

Extraction of latent potential of plants and production of “super-plants” will lead us to solve many kinds of
problems we are facing now, and that would be achieved by the invention of novel technologies for controlling
the gene expressions. However, such kinds of technologies are yet-to-be-developed because the basic
mechanisms how gene expressions are regulated remain incompletely elucidated.

2. Research objectives
Gene expressions are controlled by proteins called transcription factors. Different types of transcription factors,
activators and repressors, are thought to regulate the target gene expressions properly in a balanced fashion.
In this research, we aim for developing novel technologies for producing super-plants by the modification of
gene expression mechanisms. One approach we are taking is the investigation of negative gene regulation
mechanisms that would lead to the invention of radically new technologies. Another approach is comprehensive
generation of plants expressing a functionally converted (negative to positive) transcription factor and screening
for the lines which have acquired useful traits such as stress resistance and higher yield.

3. Research characteristics (incl. originality and creativity)
In this research, we mainly focus on the “negative” transcription factors those working mechanisms are poorly
understood comparing to the positive ones. They are thought to function by forming negative regulator protein
complexes which are composed of multiple proteins including unbeknown ones. We elucidate the mechanisms
of negative regulations through the identification and analyses of the components of protein complexes.
Another approach, comprehensive generation of plants expressing a transcription factor with negative-to-
positive conversion, is a new attempt which is expected to lead to the production of “super plants” with novel
traits.

4. Anticipated effects and future applications of research
We expect that our research will make it possible to generate various and new types of “super plants” in a short
period and contribute to society. The super plants would contribute to the stable and higher yield production of
crops under changing environment or climates, boosting the profitability and practical applications of biofuel
productions, quashing global warming, and so on.

Project Title: Development of novel technologies for the production of “super plants” by modification of gene expression 
mechanisms

Name: Sumire FUJIWARA Institution: National Institute of Advanced Industrial Science and Technology


	スライド番号 1

