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How colors look
Yuuka Kondo

The retina of the eye has rod cells and cone cells, the rods sense
the color of light, and the cones sense the brightness of light. L-cone
cells respond well to red, M-cone cells to green, and S-cone cells to
blue. The combination of these three colors distinguishes between
fine colors. Stimulation becomes the signal by a cone cells absorb-
ing light, and being excited, and it reaches the brain through the
optic nerve, and a color is recognized.

The number of cone cell types varies by species. In the first place
why are there so many various sight types between creatures? It is
from the process of the evolution. The way each kind of the creature
adapted was different, and, depending on various environments,
evolved to a suitable sight type each to live there.

Many people have three types of cone cells. But some people lack
them. It is said that most people with color vision deficiency lack
M-cone cells. Because the last acquired M-cone cell is at the tip of
the gene, it is the most vulnerable of the three types of cone genes.

Some creatures, such as birds, can see UV light. In this way, you
can see that the color combinations that can be seen differ depend-
ing on the life of each creature and the surrounding environment.

GFP and

Wakana Mori

In 2008, green fluorescent protein (GFP) was discovered by
Professor Osamu Shimomura.He also won the Novel Prize in Chem-
istry. He found GFP in Aequorea victoria, the luminous jellyfish, and
succeeded in the separation.Since he discovered the wonderful
luminous protein, a lot of biologists can investigate the nature of
many creatures and cells.

When | was an elementary school student, | had an opportunity to
do research about luminous proteins in Saitama University. | experi-
mented about refining them and substances that decompose the
effects of it. | tried it in 5 ways: thermal decomposition, freezing
decomposition, and so. Of 5 ways, | compared and examined which
is the most effective. Then, | thought this experience makes it
possible to distinguish life or death of creatures and presence or
absence of illness.

These days, | heard GFP was used in the application of luminous
grass and a sensor that enables us to see the states of cells. Also, |
heard GFP may help us detect illnesses, which are hard, such as
Pancreatic cancer, more early.

After hearing this, I'd like to contribute to the technology with GFP,
especially early detection of new illness
as a biologist. Since my previous experi-
ence in Saitama University, | was
impressed how biology helps us to find
out how our bodies work. From way
before, | wish all illness on earth would
be made clear and people could live
without desease of unknown cause.

To make this come true without
intractable disease, | would like to
research GFP.

Differences in how insects fly
Sakuya Kotake

There are a lot of insects which can fly. The drone beetle, which |
like the most in insects, is one of them. However, each insect's way
of flying seems different. For example, both bees and dragonflies
can fly. But comparing their buzzes, bees seem to flap more times in
a second than dragonflies. In data | found, honey bees flap 200
times in a second while ordinary dragonflies flap 40 times in a
second. | wondered what makes these differences.

First, | researched what their wings are made of. All their wings are
made of chitin, a polysaccharide. Bodies of crabs and squids also

contain this substance. So, there are no differences in their material.

Next, | calculated the relative length of their wings: body length,
divided by the wingspan. Cabbage white butterfly was about 1.9 and
mosquito was about 1.4. As you can see from this, small insects
usually have short wings for their body. This is one of the factors that
make differences in how they fly. But why is that so?

Finally, | reached the answer. Comparatively small insects like
bees are disadvantageous to use lift force. In order to cover up for
this, they use the leading-edge vortex, which can be produced by
their flaps. This vortex also enables them to turn easily and quickly.
To make a hypothesis, the smaller the creature, the more it flaps. We
can apply this theory
to birds. Small
hummingbirds flap a
lot of times compared
with other big birds.

It is a lot of fun to
learn about insects. |
hope | can apply their
flight mechanism to
biomimetics in the
near future.

Making my future dream

Hiroki Horie

| have a dream.

This is making a big town by myself like Woven City (Connected
City) by Toyota. We live in Japan. There are a lot of very useful and
wonderful cities. Especially, my city, Kawaguchi, has been chosen
as Hontonisumiyasuimachi. But it is thanks to wonderful infrastruc-
ture, that we can enjoy a useful life. We must not forget that.
| want to learn a lot of things. How buildings can be made stronger
than disaster. How public facilities are necessary for the people who
live there. How plants make us happy and alive. Which structure is
good for controlling water.

| don't think the city is perfect now. Of course, comparing my town
to any other town, my town is better, and then Japan has more
infrastructure than other countries. But its purpose is the many
people living in. It is not enough for me to live to spend a good time.
There are a lot of dangerous areas, buildings too old, narrow pedes-
trian ways, and so on. If they were removed, you think it would be a
very good town, don’t you?

I am a high school student. Therefore, what | can do is learn
science, mathematics, geography, etc. | want to study hard and get
a job where | can achieve something!

Thanks you for reading until the end.

Artificial photosynthesisTypes of nanoparticles
used in drug delivery systems
SooMin Ha

[Nanotechnology]

Technology that manipulates and analyzes materials in the
nanometer-sized range and controls them to create materials,
devices, or systems that exhibit new or improved physical, chemical,
and biological properties.

(2 cm = 10,000,000 nm)

[Drug Delivery System (DDS)]

A series of technologies that control the delivery and release of
substances with pharmacological activity to cells, tissues, and
organs to exert optimal effects using various physicochemical
technigues.

LIPOSOME:

B Has a hydrophilic space inside consisting of double lipid
membranes including a hydrophilic head and a hydrophobic tail

B Acts as a freight vehicle to deliver substances within cells or to
discharge substances from cells.

B Structurally elastic.

Bl Excellent biocompatibility, degradability, and stability.

MICELLE:

B Spherical structure with a hydrophobic core and a hydrophilic
shell.

Bl Hydrophilic Shell: Makes micelles water-soluble and allows it to
be delivered intravenously.

B Hydrophobic Core: Carries drugs for treatment.

DENDRIMER:

B Consists of three elements: the center, the structural unit, and
the surface functional group.

B Specific materials can be transported by using the internal
space of the dendrimer.

CARBON-BASED NANOPARTICLES:
Fullerene:

B A nano-molecular carbon cage that can serve as a platform for
mass transfer.
B Provides a sturdy shell that prevents contact between atoms.

Carbon nanotubes:
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B Giant cylindrical molecule composed of carbon atoms in a
hexagonal arrangement.

B As a drug carrier, solubility in aqueous solutions has a great
influence on gastrointestinal absorption, blood transport, secretion
and biocompatibility .

POLYMER-DRUG CONJUGATE:

Bl Drug molecules held in polymer molecules that act as drug
delivery systems.

B Consists of a water-soluble axis, a targeting moiety, and a drug.
B Already used for anticancer compounds.

Interesting scientific phenomenon “paper
airplanes”

Kei Murata

What | am interested in now is paper airplanes.
Paper planes can fly because of physics, especially aerodynamics. |
saw a video, which was the introduction to paper airplanes on
Youtube. It was explained by John Collins, who got a Guinness
World Record award thanks to the longest flight distance of his
paper airplane. His talk was full of crafting and flying ingenious paper
planes and detailed explanation of theory, and | found it fascinating.
I wish | had understood the video when | was a kindergarten child.
| bought his book, and | learned how the shapes of paper airplanes
work. | learned how to adjust its center of gravity and aerodynamic
center, how to make the paper airplane turn around and come back
to me, and how to fly it for a longer distance and faster. | sometimes
craft and fly it. The most strange
paper airplane | crafted was the
airplane called “The Ring,” which
has no wings, and was shaped
almost like a ring. It flew a longer
time and longer distance than |
thought.

But none of the paper airplanes
can fly infinitely, and no one can
control their direction. | want to
know how to make a plane fly
forever and controllable. | heard
about hover board. | think it can
be inserted in the paper airplanes.
There might be more ways to
accelerate and control paper
airplanes, and | want to know
them.



Interesting to know deeply
Koichiro Katagiri

| like to immerse myself in what | am interested in. | participated in
HIGEPS because | wanted to learn science that interests me. This
essay summarizes what | was particularly interested in this year.
First of all, about the science presentation. This time, | investigated
my hobby, cap baseball. Cap baseball is a sport that uses PET bottle
caps instead of balls. In this study, we investigated the conditions
under which the cap flies best by using calculations, taking into
consideration the air resistance and the force generated by the
rotation of the cap in order to extend the flight distance of the cap.
We were able to obtain the result of the best flying condition of
"capturing a straight or slider ball type with the outer core of the bat
and hitting it upward at 30 degrees". Also, | couldn't beat Machida in
the cap baseball game before. However, when | participated in a cap
baseball game after this research, | realized that the flight distance
of the hit ball increased. From this, | thought that it is important not
only to actually practice but also to study good conditions in order to
improve the results of sports.

Next, | was interested in the coronavirus. In the assignment, |

learned about coronavirus from various directions. What | found
particularly interesting
was the mechanism of
PCR testing. It is possible
to increase a small
amount of DNA and
materials by repeating
heating and cooling. | was
surprised at the conve-
nience of being able to
safely and quickly multiply
some of the viruses.
In this way, | thought that
by knowing familiar things
in detail with HIGEPS, you
can make your daily life
more  enjoyable  and
interesting.

Human interface
Haruka Ono

1 will talk about the areas that | am interested in.

| am now interested in natural language processing, human
interface, and non-coding.
Natural language processing is a technology that allows a computer
to process the natural language that humans use on a daily basis.
This is used for machine translation.

Human interface is a general term for means for humans and
machines to exchange information, and devices and software for
that purpose. In simple terms, it is the
thing that connects man and machine.

The LCD screen, mouse, keyboard,
etc. are also human interfaces.

Non-coding is a method of develop-
ing software without writing the source
code by yourself.

The reason | was interested in these
is that | think that we can expand
human abilities by bringing the relation-
ship between humans and computers
closer.

In order to prevent the spread of
COVID-19 infection, teleconferences
using telecommuting, zoom, etc., and
communication using SNS are increas-
ing. A lot of people now and work

through the computer. The problem that arises at this time is the
inability to communicate with computers in the same way as humans
communicate with each other. Natural language processing, human
interfaces, and non-coding can help solve this problem. In the future,
communication through computers will increase more and more, so
these fields will be needed.

So | am interested in and want to learn natural language processing,
human interface, and non-coding.

The Mystery of Sleep
Hanano SHIMADA

| am presenting about the mystery of sleep. We sleep and wake
up every day. This behavior is extremely routine and applies to most
organisms around the world. However, this common behavior is
actually so mysterious that it is called "the biggest black box in
neuroscience." This time, | would like to give a presentation on the
mystery of sleep.

Let's start with the sleep mechanism. We sleep at about the same

time every day and wake up at the same time. Such a regular sleep
rhythm is formed by the balance between “"sleep desire" due to
fatigue and "wakefulness" indicated by the body clock. And drowsi-
ness is closely related to this sleep control. If you stay awake for a
long time or run out of sleep, you will become drowsy and eventually
fall asleep. However, it is completely unknown how this drowsiness
is controlled in the brain and how it is linked to the switches in the
brain that switch between sleep
and wakefulness. The "body
clock" that has appeared
earlier, but the body clock is
controlled by 351 variants of
the clock gene called "Period".
The chronotype is determined
by these clock gene variants.
Therefore, | found out that
there is nothing | can do about
it this time.

mMRNA: A potential Key To Save People In Future
Junyong Lee

Messenger RNA (mRNA) is a single stranded chain of RNA nucleo-
tides, which is used as the template for protein synthesis in all organ-
isms. Recently, this specific RNA became an important factor in the
effort to end the current COVID-19 outbreak: mRNA is used as a
vaccine to prevent possible COVID-19 infection. This type of vaccine
contains mRNA for the COVID-19 spike protein. When this mRNA
gets injected inside our body, ribosomes in the cytoplasm translate
the genetic code and create the spike protein by linking different
amino acids. After this process, our immune system recognizes that
the spike protein does not belong to our body and triggers produc-
tion of new antibodies. This can help prevent COVID-19 infection.

It is expected that mMRNA vaccine will open a new path for the
production of vaccines and the field of biology. Since synthesis of
mRNA can be easily done by gene coding, mRNA techniques are
very versatile. It is, for instance, possible to quickly produce an
mRNA template for a new type of virus once its genetic code is
identified. It can be used to cure other diseases too. For instance,
one study has already tested mRNA as a cure for cancer without
requiring surgery.

Since | am deeply interested in biology, studying potential uses of
mRNA in industries was intriguing. As | have witnessed various
people losing their lives due to a deadly virus, | believe studying
mRNA will save many people’s lives in future. Since | am planning to
major in biology after graduating, it will be great if | get a chance to
do research about the potential use of mMRNA.

High-grade Global Educational Program for Sciences

Oriental medicine and Western medicine
Nanako Ishii

The field in which | am interested in is Oriental medicine. There are
many differences between Western medicine and Oriental medicine.
For example, their ways to examine are different. In Western
medicine, doctors examine patients’ body parts which have trouble
and determine the names of their diseases. Then they treat the
diseases based on it. In Oriental medicine, doctors use the concept
of “shou”. It does not only consider what symptoms show, but also
predispositions and minds comprehensively. Thus, the diagnoses
vary quite a lot for each person. The strongest point of Oriental
medicine is that it can deal with presymptomatic diseases. Though,
for instance, when it comes to acute diseases or infections, one
should better use Western medicine. When one treats disorders one
cannot find the cause of, such as languidness, getting a chill, and
pains in joints, one can use oriental medicine. Also, using herbal
medicine, Oriental medicine is able to prescribe a drug with fewer
side effects. In addition, Oriental medicine can prevent an illness
delinquency . However, its shortcomings are that it is difficult to learn
the concept of it and that it sometimes contains superstition. Thus, |
want to study treatment using both Western medicine and Oriental
medicine, and develop it with the aim of making the most of their
strong points.

Narrow down what | can do
Aina Ito

When | was in elementary school, | once talked about my research
on "smell" chemistry. | also like the starry sky observations in the
geoscience class and have participated many times. | am interested
in space and | often look up at the sky. And | have investigated the
name of the full moon. My favorite subject is math, and | also like
playing the piano. I think they have a lot in common, and both are
interesting. However, my teacher once told me
that it is difficult to discover new things in
mathematics and physics. I'm not good at
insects, but | thought that new discoveries could
be expected from biological research. In other
words, I'm interested in various things, but |
haven't decided on one yet. | also like English,
so | want to use English to study and narrow
down what | can do.

My future
Saki lida

| am interested in geoscience. | have reasons why | learn it.

| watch the news on TV every night.

These days, there are a lot of disaster news in the world and
warnings of environmental danger.

When | see these news, | feel terrible.

We, including all people in the world, have had a lot of time.

We have spoiled the earth’s environment situation.

We were not thinking sincerely about it.

I think we must stop such way of thinking and try to become active to
protect the earth’s environment.

So, | want to be a person who solves the earth’s environmental
problems.

| have had a dream before | decided on the person | want to be.

It's to be immortal. But you know, we can’t. Also, | know.

And | know why all creatures can shine by living.

The reason is that they have limited lives.

So, | thought we don’t need immortality.

And, | found a true way of immortality.

It is to prevent human extinction.

If people live forever, people can survive with new lives.

That is not my body but we can connect in a deep place.

So, it is possible to have immortality.

For that reason, | must protect people’s lives.

| want to create a comfortable environment for humans.

It connected to the person who solved the earth’s environment
problems.

So, | studied geoscience forever to make my dream come true.
Thank you for reading my essay.

Hyabusa2
Yuta Takahashi

Hayabusa2 is an asteroid explorer which performed a sample
return from a c-type asteroid. It launched in 2014, arrived at the
asteroid named Ryugu and separated the capsule in December
2020. Hayabusaz? is superior to Hayabusa. The capsule delivered
some samples to earth, including underground samples. Hayabu-
sa2 achieved seven world firsts. For example, it made artificial
craters on Ryugu. The mission was completed perfectly by Hayabu-
sa2. And the fuels were left half full. So, Hayabusa2 is going to
perform an extended mission. Hayabusa? left the earth in December
2020 and it will arrive at the asteroid named 1998 KY26 in July 2031.
There are three purposes. First, to develop long-term navigation
technology. Second, to
realize probing a small
asteroid which rotates at
high speed. Third, to get
technology  related to
Planetary Defense. Current-
ly samples are analyzed and
the results are expected
around the world.

The title of this essay is wrong

Koutarou Kurose

This world is different from science and is full of contradiction.
While learning, it isn't understood any more . That's different from
Socrates Paradox. Though it's antinomy, it's two sides of the same
coin. They make them aim at necessity of a generalist with a
specialist.

Even synthesis is denied. When trying to get both , both are
missing. The answer which isn't right. When we assume that
independent experience learning is supreme, before asking the
biggest efficiency of experience learning, why does some memori-
zation learning have to be criticized? Because it's wrong.

They order to standardize, but they requested the originality.
These, contradiction will be generalized by technology.
A X B& X
| don't know what X indicates. It may be something important.
you can say nothing but the A is related to B. The relation with which
Xis tied is a condition of a black box. The limit by which this is today
science. So we're generating something unknown and we cause
chemical reaction and we understand. An immediate black box is
changing into the function easier than the linear function by that.
Antinomy

When it's science that unique solution is asked, the art which has
no unique solution is a back relation. One and indivisible. But since
there is a beautiful side, you'd not
be able to classify.
The delight for which only one
finds how to untie by equations
without solutions. Correct answer
with which the world with which
this work is inconsistent isn't
inconsistent.
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A study on food allergies
a7 LIvE—IconT

Chika Nakamoto  (FAATFE)
Urawa Akenohoshi Girls' Junior and Senior High School, Saitama, Japan GEAIEAD E X FEZHFFK)

Many people suffer from allergic diseases. | am one of them. Some food allergens are very familiar but others are not. So | decided to
study food allergies which are less known. | searched for information on allergic food. Among new kinds of allergy | found a relation
between different allergic diseases. To investigate this relation, | asked Saitama uni-versity students about their allergic diseases. The
result of this survey did indeed show this relation. It showed that two allergic diseases are related. | intend to study the nature of the
allergen and hope to find something that will be useful for patients who suffer from this disease. For example it might make it easier for
doctors to decide on medical treatment and what food the patients should eat.

Study on the difference between the effect of hot springs and bath salts and
on the effect of radon hot springs on COVID-19
BREABRIDNRDEL S FVERRDFOFEIOF VAL IVRICH T 2R OHE

Rena Hachiuma ~ (/\E5%)
Urawa Akenohoshi Girls' Junior and Senior High School, Saitama, Japan CEFIEAD B 2 F =3 K)

Hot springs have been enjoyed all over the world for a long time and they have many good effects on our health. Bath salts are used to
bring hot springs into our everyday lives and it is said that they also have those effects. Radon hot springs may be effective against severe
COVID-19 symptoms. This is because cytokine storms are among the causes of the aggravation of COVID-19 and radon hot springs have
an antioxidant effect that suppresses the symptoms. Although the experiment could not be conducted this time, | thought about how one
could go about investigating the difference between the effect of hot springs and bath salts and possibly confirm that radon hot springs
have the anticipated effect on COVID-19. These deliberations and investigations made me recognize many new aspects of hot springs.

Study on water repellency of bird feathers

FEOTIDEIKED LB DT

Manami Onoue  (B_EER)
Ochanomizujoshidaigaku-fuzoku high school, Tokyo, Japan (BRDKLZFAEHEZHFFK)

Wild Birds can fly when it rains or after bathing. Also, waterfowls can float on the water surface and dive into the water. It is said that
the water repellency of bird feathers is produced by gaps between barbules and oil secreted from the uropygial gland. When | touched
feathers, I noticed that some are hard and others are soft. For example, the feather of a dove is softer than that of a crow. Difference of
touch means difference of the structure of the feathers. So | thought that water repellency might be achieved in different ways in each
species even among closely related species. | observed feathers from a total of 12 species with a binocular stereo microscope. | found that
the barbules of water birds are longer than those of other species. This suggests that the longer barbules they have, the stronger the
feathers’ water repellency is, and that the length of barbules depends on the species’ habitats and behaviors. For future research, | am
going to investigate the performance of water repellency in the 12 species by measuring the static contact angle and the sliding angle. The
result of the experiment will provide material to consider the life of birds and the usage of water repellency structures.

Comparative study on antibacterial effect of Japanese fragrant wood and herbs
—Infection prevention with Japanese fragrances —

BEDEK « FEEEZFE > LREMHROLBRICOVWT ~HDEY ZE LI GHSBREFHH~

Mirei Fukunishi ~ ({2FE£%)
Urawa Akenohoshi Girls' Junior and Senior High School, Saitama, Japan (EAIFED E X FEHFEFRK)

Medical studies on essential oils until now have concentrated upon European herbs and their antibacterial effects and their capacity to
relax the patient. On the other hand, few studies have investigated the potential of Japanese fragrant wood and herbs acting as antibacterial
agents. The objective of collecting data on Japanese herbs is to contribute to preventing the spread of COVID-19 infections using Japanese
aromas. This research targets Japanese fragrant plants, such as hinoki, the Japanese spicebush, Japanese mint, and Japanese tea. Their
essential oils are impregnated on filter paper. Colon bacilli and staphylococcus epidermidis are put into separate petri dishes containing agar
medium. Each of the filter papers is put on the agar medium and the dishes are cultured at 37 °C for 18 hours. It is hoped that thorough
analysis of their antibacterial effects will reveal that hinoki and spicebush are both highly effective in terms of their antibacterial properties.
More specifically, spicebush may be a nice air freshener. Some Japanese herbs are cheaper than European herbs. If this study is able to
prove that Japanese herbs are highly effective against bacteria, Japanese fragrant wood and herbs, for example spicebush, will be a local
specialty. Using sterilization goods made with Japanese aromas, young people in Japan will become familiar with Japanese traditional

culture.
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