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[Grant-in-Aid for Scientific Research on Innovative Areas (Research in a proposed research area)]

Biological Sciences

Tetsuya Higashiyama

: I-\ Title of Project : Determining the principles of the birth of new
plant species: molecular elucidation of the
lock-and-key systems in sexual reproduction

(Nagoya University, Institute of Transformative
Bio-molecules, Professor)

Research Project Number : 16H06464 Researcher Number : 00313205

[Purpose of the Research Project]

In plant reproductive process, the system that
“maintains its own genome without intercrossing
with other species” prevents intercross of species
with different genome. This is rarely overwritten
by a system that “flexibly incorporates other
genome to produce a new species”’, which results
in a new species that includes different sets of
genomes. The birth of new species with combined
genome makes a critical event that achieves rapid
evolution, and its molecular mechanism can be
considered as an recognition of multiple sets of
“lock-and-key” in the
reproductive process.
In this project, we
aim to clarify
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[Content of the Research Project]

In this project, a basic research to clarify the
principle mechanisms that enable “intercross
between different plant species and survival of
the resulted new species” is conducted, especially
to aim for full understanding of “the system which
maintains its own genome without intercrossing
with other species”. The system is being clarified
that it consits of a strict authentication
mechanism of self and non-self, and we defined
this mechanism as “lock -and-key”.

Plant reproduction research in our country has
been leading the world and continuously
revealing the molecular entity of “lock-and-key”.
The entity of “lock-and-key” has been considered
in the past as “ligand receptor”, but it is now
extended to include “transcription complex
composed of multiple transcription factors and its
target genes” and “group of small RNAs and its
target regions of genome”. For in-depth

understanding of the molecular structure and
dynamics in this area, cutting-edge technology of
our country is actively used, such as live cell
imaging, synthetic organic chemistry and
structural biology.

[Expected Research Achievements and

Scientific Significance]

The research on plant reproduction to date has
focused on genetics and biochemistry. In this
research area, Dr. Higashiyama, the director of
this project, will conduct a cross-field
collaborative research, by taking advantage of
technologies and facilities of live cell imaging,
synthetic organic chemistry, and structural
biology in Nagoya University. This project will
further lead the global cutting edge field.

When this “lock-and-key” system in the plant
reproduction  process is  clarified  with
advancement of the research in this area,
controlling reproduction process will become
possible through the control of “lock-and-key”
systems by organic chemical synthesis of its
inhibitor and accelerator, thus an innovative
methodology in producing new plant species with
adaptability to drastically changing environment
can be constructed.
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[Key Words]

lock-and-key in reproduction process: strict
authentication mechanism of self and non-self
without intercrossing with other species

[Term of Project] FY2016-2020
[Budget Allocation] 1,208,400 Thousand Yen

[Homepage Address and Other Contact
Information)
http://www.ige.tohoku.ac.jp/prg/plant
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