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“Advanced study of sexual reproduction”

Sexual reproduction is one of the most important events for organisms with sex to
produce their genetically-variable offspring. To date, it 1s believed that
phylogenetically-distant species achieve fertilization with their own molecular
mechanics, leading to reproductive isolation and speciation. However, my recent study

findings may change this paradigm.

In flowering plants, their reproduction manner follows very complicated processes. The
male reproductive organ, namely pollen grain, contains a pair of sperm cells. Once
pollination occurs on the top of pistil, each pollen grain elongates a pollen tube into the
pistil to deliver the sperm pair. The basal region of pistil, namely ovary, contains a lot of
ovules (female organ), and each ovule encloses an embryo sac. The embryo sac is mainly
composed of female gametes (egg cell and central cell). When the pollen tube reaches the
embryo sac, it discharges the pollen tube contents including the sperm pair. The
released sperm cells fuse with the egg and central cells, and the fertilized products

develop into an embryo and an endosperm, respectively.

In my study, I tried to isolate gamete fusion factor expressed in the sperm cell, using
trumpet lily pollen. As a result, I succeeded in identifying a novel sperm specific gene.
The gene named GCS1 (GENERATIVE CELL SPECIFIC 1) proved to be a novel
transmembrane protein composed of approximately 700 amino acids. Besides, a
GCS1-knock out plant showed serious male sterility. From those results above, 1
concluded that GCS1 might be a gamete fusion determinant in flowering plants.
Interestingly, GCS1 is widely conserved in various organisms, whether they are plants

or animals. This implies that there is a conserved reproductive system based on GCS1.
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“Understanding General Human Behavior by Huge Size Blog Database”

The database of blog can be regarded as a novel observation tool for collective human
behavior. Automatically accumulated information is analyzed to derive empirical laws
and theoretical models are constructed as a twenty-one century sciencel. Growth and
shrink of sales in the online book shop 2, dealers' collective action in financial markets3,
statistics of human travelling4, frequency of e-mail postingd and divergence of
registration number at the deadline6 are typical examples of this new trend of research.
I expect these results will be shared for the common good as applications such as control
of pandemic, stabilization for financial market and effective marking methods. In this
talk I show the results of analyses by using huge number of online diaries called Blog.
And I introduce agent-based model to clarify the relationship between microscopic
bloggers behaviors and macroscopic statistical properties observed from the database.
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