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“Form, Color and Beauty”
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“Metamorphosis of Animals, the Transformers”

Many animals are the “Transformer” in the real world. They show the brilliant
transformation of the form in their life cycles, called metamorphosis, for example, from a
caterpillar to a butterfly, from a tadpole to a frog. However, the term “metamorphosis” has
been applied to various developmental processes of different animal species to cause
serious confusions in biology. We try to clarify diverse metamorphic processes and to find
out the principle of metamorphosis, as a lesson for path-finding in this complex human

society.
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"Axes and Symmetries in Animal Body Plans”

Diverse animals are derived from a single ancestor in evolution. This fact suggests that
various animal forms diversified from a common ancestral body plan that is hidden in their
morphological variations. What is the principle of animal form, the body plan ? Animals are
moving organisms in the planet Earth. This condition has given the axis and symmetry to
animal forms. We try to extract the simple principle of animal body plan from diverse

animal morphogenesis by focusing on the axis and symmetry.
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“How do our shape change?”
Organisms on earth possess various morphological traits. Our own face has its individual
characteristics. What is behind this remarkable diversity of organism morphology? We
will look into genomic variation and evolution and discuss how it may link to changes in

morphological traits.
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“Protein Structure: From its folding through static and dynamic structure”

Protein plays a major role as an element in forming structure of organisms. Protein is a
single chain molecule and its blueprint is encrypted in DNA. Recent studies in
computational and molecular biology unveiled how information in DNA converted into a
structure of protein and how proteins perform function in a cell. This lecture gives a brief

overview of the information flow and mechanisms of protein function through its structure.
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“Time Evolution”
We can see many types of time evolutions. They are, diffusion of a droplet, increase of
microorganism population, proceeding of a chemical reaction and so on. | talk about those

with graphical presentation.
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“Color of Organic Compounds”
There are many colored chemicals in the world. In this lecture we will focus on colored
organic compounds and discuss about the theory of color of organic compounds.

Furthermore, we will address some applications of functional organic dyes.
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“Colors of the Universe”

Visible Universe is limited but light fills the Universe. This invisible light does reveal rich
cosmic structures. The most of the Universe is recently disclosed to be made of totally
invisible something. In this lecture, we first have discussions on how the light is described
by the law of physics. Then we will enjoy the discussions on cosmic structures observed

by visible and invisible light. Active discussions are expected for all the participants.
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“Shapes and Colors Represented by Computers”

Computer graphics is a technology that calculates and displays shapes and colors of
objects and scenes. The former part of this lecture briefly introduces fundamental
techniques of computer graphics which has been applied to computer games and
animation, and industrial designs. The latter part of this lecture introduces “information
visualization” which represents daily information by extended techniques of computer

graphics.
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1. Food and nutrigenomics
In 2001, the draft human genome sequence was published in Nature. Recently, in
December 2010, Nature also published Nutrigenomics in outlook. For many in the
developed world, eating has become a leisure pursuit, and cooking a hobby. But our
bodies are still hard-wired for a tougher world where food means survival. Food affects
people differently. | will present our results on gene expression by foods like mother's milk
and nutrients, and a single nucleotide polymorphism with obesity and life style factors.
2. South East Asian plant for health promotion
Our laboratory has been working with Vietnam National Nutritional Institute in Vietnam
and National Research Institute of Chinese Medicine in Taiwan since 2001. We found one
of edible plant in Vietham, called Tram, Syzygium Zeylanicum, an evergreen tree had
powerful antioxidant activity. We also found that Voi, Cleistocalyx operculatus (ROXB.)

MERR. et PERRY, has also antioxidant and anti-diabetic activities.



