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Verification of mold-free polysaccharide hydrogels
Ayaka Kishida (Tokyo Metropolitan Hibiya High School 27 grade)
Professor Toshiyuki Watanabe (Tokyo University of Agriculture and Technology)

1. Purpose of study

In order to tackle with food crisis issue in the world, a study of growing plants in severe
environments such as a space is much needed in the near future. The purpose of this study is to
verify a mold-free polysaccharide hydrogels since the experimental result in my previous study
demonstrated that polysaccharide hydrogels were often covered with mold. In my research
during junior high school year, polysaccharide hydrogels were used as cultivation media, because
these gels form relatively uniform network structure. Two parameters are important for plant
growth. First is elastic modulus of gels. Second is retention rate of water in gels. For
preparation of culture media, studying the elastic modulus of hydrogels and influence of
crosslinking agent in gels on plant growth were needed. As a result it turned out that hydrogels
are susceptible molds.

2. Method

x-carrageenan (Fig.1), one kind of polysaccharide hydrogels
was used for this experiment. First, k-carrageenan, pure .0:50 o i : o
water and calcium chloride were mixed, subsequently mold Q @

OH OH

prevention seasoning was added to it. Next these samples

were poured into test tubes, and a label was put on each Figl Structure of x-carrageenan
tubes. All samples were left for a few hours to set these

gels. After that, a few white radish sprouts’ seeds were planted on each of them. And, the
growth process in the test tube were observed. The length of white radish sprouts’ roots and
stalks were measured.

3. Results and discussion

Most of mold prevention methods were not effective enough
to prevent mold growth. Much molds were found in the
gels. However, the polysaccharide hydrogels mixed with
some mold prevention seasoning, such as vinegar, alcohol,
and wasabi seemed to prevent the molds from growing.
The growth of plants in these ones seems good, but in fact,
they have a serious problem. In the gel to which these
additives were added, the plant hardly grew or a little mold
finally grew. Nevertheless, the hydrogel mixed with garlic
prevents mold growth, and plants growth. This blue one

is the gel. No molds were found. The allicin in garlic

Fig.2  Gel medium with garlic
seemed to have strong fungus resistant functions. (Fig.2)
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Research on Sterilization and Deodorization Effects of Shell Fired Calcium
Aika Takeuchi (Uwajima East High School 2d grade)
Supervisor: Ryoji Takahashi (Ehime University)

1. Purpose of the research

Ehime prefecture has a thriving fishery industry, which also brings problems of effective
disposal of discarded shells. I carry out this research because I think that those various
discarded shells can be used efficiently as existing products by establishing an effective
method. I analyzed the structures of fired shells by X-ray diffraction, thermogravimetric
differential thermal analyzer and scanning electron microscope, and verified the
sterilization and deodorization effects of the shells.
2. Methods

The following shells were used as experimental samples in this research.
Shells: Chlamys nobilis (Noble scallop), Pinctada fucata martensii (Japanese pearl oyster),
Ruditapes philippinarum (Manila clam), Crassostrea gigas (Oyster), Patinopecten
yessoensis (Japanese scallop)
Ex.I XRD: All shell powder and reagents (Calcium carbonate), before and after firing
Ex.II TG-DTA: All shell powder and reagents, before firing
Ex. IIT SEM: All shell powder and reagents, before and after firing
Ex. IV Verification experiment of deodorization effect: The experiment was conducted in

the following three steps

Stepl. Put 0.1ml of 1% acetic acid solution or 1% ammonia solution into a 45L plastic bag

Step2. Add 1g of shell fired calcium, silica gel or activated carbon the bag

Step3. Evaluate deodorant effect with gas detector tube
3. Result and discussion

From Ex. I, the structures of Chlamys nobilis, Crassostrea gi:ftt;’lf:‘iif“cata
gigas and Patinopecten yessoensis shell before firing are =L . Juado o
Calcite. The structure of Ruditapes philippinarum shell g I gﬁfﬂ;ﬁﬁ;mm
before firing is Aragonite. Two structures of Pinctada fucata = ! d
martensii before firing are calcite and aragonite. All fired CaC0s
shells have the same structure. From Ex. II, it is thought 1 -

. . 20 40 G0 80
that calcium carbonate of shells and organic matters were 20/ degres
pyrolyzed. From Ex. III, Ruditapes philippinarum and Fig.1 XRD (Before firing)
Patinopecten yessoensis were different in structure before
firing, but both became spherical structure after firing. The : 'gi:ftt:::ﬁfucata
result of Ex. IV will be shown at the session. r | ]

Rudttape:
4. Acknowledgement = i philipqinarum 4
I would like to express the deepest appreciation to Mr. :E | [ Chlamys nobilis ]
Ryoji Takahashi, professor at Ehime University. I thank — L 2 EEE
Professor Wei Zhou (Ehime Univ.) for proofreading the [ Caol 1
manuscript. - I - et
5. References 200/ degree

Nobuji Koyama & Wataru Urai (2006). Scallop shell Fig.2 XRD (After firing)
ceramics. Kobunshi, 55(7), 510.



1.

A—3 HER A

SYVTERWN=RYIEBOKFEE
SR (PR BRF ESEE 2 4F)
g (BRI B ARBLERHME S R)
HMREOERLEM
IRy ARENA RTA R (Mg(BH4)2) 1ImVKERRE (149 wt%) THH7
W, KEIFHMEE L CHIfF STV D, AKERER « kS Mg(BHa)2 2 MgBs + 4He
DM E DR T, W% 400 C, 900 KUETKFT HUERH DA, FATHE T
MgB:% THF (7 F 7t Ru7Z v, CHsO ® 5 BRRFICHFEZ 1 >EALERKT—
TN LIV T (Fallh—L LR "R E AN, B TIRE T 5) %, 300 C,
700 bar Ha2 RPAS T &\ 9 H#RIIR AN 72 Gefth CARFBITHK ) L7, ARBFZE Tk & 0 IiRFn
TG TO MgBe DKFELE HIEL T, =il - KEFEHK T TOIY v 7KFELNTLD
Mg(BHs): DO E BRI E L, & 512 THF ORBEZ MR LI,
HMEDOFE
(DMgB: 2)MgB: + THF (3MgB: + AlB: (4H)MgB: + AlB: + THF (5MgB: + Al (6)MgB:
+Al + THF Oi#t % 1 MPa @ Hz 7S T CZ L2 20 Befd], IREHVAI I U > 7 3EwE %
WTI Y7L, 507kl & R R =B\ 7 A R (TG-DTA-MS) ]
E, ARG (IR) WE, XAREYT (XRD) HIEIC &0 KRR OG-l %17 - 72,
HRLER
M 112D &@?D TG-DTA-MS JliE DFEREZ R, 1EFEAEORNCBNT, KT AD
ERSIIAKFETH Y, DTA (SUSEY) 1ZAHIRTH o7z, &EOKFWERIZThT
n, ©0.93 wt%, ©@0.85 wt%, @1.40 wt%, @3.00 wt%, ©1.32 wt%, ©1.92 wt%TdH
o7, @LEODHEBLENRKREVDIZZENZEN CO,, CHOMBIZE D bDEZZ LN
b, KEFEOHREHKHL, RLEENED LIZOEFEOTH-o7-, £ TOREHIBW THEEGRK
FHE LD 10 wt% Ll bV ihofciow, BICEGE b T 20ERH L B2 BN
%,

i 0 | P MgB. + THF o
5 ton 1 v il oo

- 2
A S E ol
i uE g o8 B
4 H i Er
i i
£ £
& £
b 180 0 200 W m 30 w0

Temperature (“C) Temperature (*C}

1. MgB2 33 L O MgB2+THF @ TG-DTA-MS fi5H. #R#R : MS OKFEDOHIHIRE), s
#t: TG (HEZA{L), H#: DTA QREZE, PANBED LSO A% L Ofifz R T)

XRD TIZFEE D7 DHBITE Iedvo 7273, IR TiX THF % L 054 < B-HfEAH kD
v—rBnAbR, BlEXY, THF 2EA LAVWER, k£ okFE%E B-HEGOE
TS D Z Ny holz, 4%, MgBHy): DARRICOWTHREF 21T FETH D,
AWFFEIE Godwin Severa S A (NT A HIR= RV X —HFZEHT), Cody Sugai &A (N7
AR), BEEHEA, TGz k4E, FRELSA (KEXK) ofh GtFRFZE) 12X
STiTbhiz, IV 7EBRITEIIRES A BiEkK) o /iciibhniz,

SE

v C. Sugai, et al., ChemPhysChem 20 (2019) 1155

2 T. Nakagawa, et al., Int. J. Hydrogen Energy 38 (2013) 6744-6749

A—3 UNVERSITY OF THE RYUKYUS

Milling hydrogenation of MgB2

Rin Chinen', Tessui Nakagawa®
("Okinawa Prefectural Kaiho high School 24 grade,
*Faculty of science, University of the Ryukyus)

Purpose of the study

Magnesium borohydride (Mg(BH4)2) has been paid attention as a hydrogen
storage material due to high Ha density (14.9 wt%). Although hydrogen absorption of
MgB2 (MgBz + 4Hz2 — Mg(BH4)2) normally proceeds at least under 900 bar Hs at
400 °C, ball-milled MgBz with THF (tetrahydrofuran, CsHsO) was hydrogenated under
700 bar Hz at 300 °C.Y  We, in this study, aim to synthesize Mg(BH4)2 by milling
hydrogenation? of MgBs with/without THF under Hs pressure at room temperature
in order to realize milder hydrogenation condition.
Method

(DMgB:z, @MgB: + THF, @®MgB: + AlBz, ®MgBz + AlBz + THF, ®MgBz + Al, and
©MgB: + Al + THF, were milled 20 h under 1 MPa Hz, respectively. Their hydrogen
absorption amount were evaluated by Thermogravimetry (TG) - Differential Thermal
Analysis (DTA) - Mass spectroscopy (MS). Infrared (IR), and X-ray diffraction (XRD)
were employed in order to investigate hydrogenated state after milling.
Result and discussion

TG-DTA-MS of @ and @ showed similar profiles (Figure 1). Almost all of
samples (D to ®) released only Hz and showed unclear DTA profiles. Their released
hydrogen amount were (00.938, ©0.85, ©@1.40, @3.00, ®1.32, and ©1.92 wt%.
High TG value of @ and ® could derive CO2 and CH4 emissions. Since their

absorbed Hz amount were far from theoretical value, more optimization is required.
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3 prn tan | — TRy, Wheo .
£ : L Loz
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3 0 2 = 08
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Figure 1. TG-DTA-MS of MgB2 and MgB: + THF.

Although XRD results were hard to analyze due to amorphous, IR indicated existence
of B-H bond in the no-THF milled samples.
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Studies on an interesting relationship between fragrance and molecular
structures
Hana Shidara (Ohtani high school 2nd grade)
Makoto Yasuda, Yoshihiro Nishimoto, Akihito Konishi

1. Purpose of the study

1-Octen-3-o0l is one of flavor components of matsutake fragrance. It can be extracted from
mushrooms and be synthesized artificially. However, nobody has studied about what molecular
structures of 1-octen-3-ol the fragrance depends on. In this study, several compounds that were
similar to 1-octen-3-ol were synthesized and a relation between fragrance and molecular
structures were considered.
2. Method

I focused on functional group of 1-octen-3-ol. Therefore, some compounds having different
functional groups and considered fragrance changes. Four persons evaluated those fragrances
on the following four items, musty, earthy, fruity, and strength of fragrance.
3. Result and discussion

Four compounds were actually synthesized and their fragrances were evaluated. A part of
molecular structures and radar charts of fragrance evaluation are shown below. Molecular A
is 1-octen-3-ol. Molecule B has a carbonyl group instead of a hydroxy group and Molecule C

has an acetoxy group. Other compounds will be presented in a poster session.

CHy
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In conclusion, a hydroxy group is relevant to the kinds of fragrances and a double bond is
relevant to the strength of fragrances.
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Cis-cyclometalated Platinum(I1) Complex with DL-Phenylalanine: External Stimuli-
induced Emission Changes
Ayano Hayashi (Toshimagaoka-Joshigakuen Senior High School 2nd grade)

1. Purpose of the Study

Square planar cyclometalated platinum(ll) complexes in trans-N,N-configuration have been widely
investigated due to their interesting luminescence properties.! In the solid state, the complexes were
aggregated in various stacking modes through intermolecular Pt-Pt and n—r interactions, and the extent
of the interactions influenced color and emission of the aggregates.

A number of Pt complexes in trans-configuration have been investigated, while such investigation with
cis-isomers has not been performed much (Fig. 1). In fact, to the best of our knowledge, a few complexes
in cis-configuration have been isolated. eyelemetalated llgand

Luminescence chromism of Pt'' complexes in aneillary ligand | ™
response to external stimuli is current interest.

The emission changes are induced by changes in
strengths of intermolecular interactions, thus

stacking structures play an important role in the els-comblox mgzggggigﬁ

chromism. Fig. 1.Cis- and trans-cyclometalated Pt complexes

Luminescence properties of cis- and trans-Pt
complexes with 7, 8-benzoquinolinato (Hbzq) and L-a-aminocarboxylate as a cyclometalated and an
ancillary ligand, respectively, were studied previously,> and most of the complexes showed
mechanochromism.

In this work, we focused on the luminescence properties and luminescence chromism of novel cis- and
trans-cyclometalated Pt complexes with pi-phenylalanine (oL-HPhe) cis-/trans-[Pt(bzq)(oL-Phe)] (Fig.
2).

2. Synthesis

The reactions of Pt'" precursors [Pt(bzq)(DMSO)CI] with p.-HPhe in the presence of NaOMe at room
temperature and 70° rendered cis- and trans-[Pt(bzq)(oL-Phe)], respectively. Recrystallization of each
complex gave purple and orange powder of cis- and trans-[Pt(bzq)(oL-Phe)], respectively.

3. Results and discussion

Mecahnical grinding of the cis-isomer results in hypochormic shift in absorption and emission colors.

Exposure of EtOH to the ground sample restored it to original ~
{ H,
N N
(L x
S

colors.
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B—6 NAGOYA UNIVERSITY

Survival Strategies of Epstein-Barr Virus for Escaping the Innate Immunity
-Whether BLRF2 protein regulates it or not ?-
Miyuka Miyata (Okazaki High School)  Sae Uchiyama (Hamamatsu Kita High School)

Purpose of the study
200 thousand people are suffering from cancer caused by Epstein—Barr virus every

year. Over as much as 90% of adults are already infected with EBV, and when our
immune systems get lowered, this is when EBV can become the cause of several diseases
including cancer. However, there are NO effective drugs or treatment for EBV. So we
focused on EBV and how it interacts with the human immune systems, especially the
innate immune systems that function during the earlier stage of infection. By figuring
this out, we may be able to gain a hint for the development of treatments.

Method

(1) Observe when BLRF2 gets expressed

We observed whether BLRF2 gets expressed during latent

infection or lytic infection, how the level of expression changes

and in which stage BLRF2 gets expressed by detecting proteins

by western blotting using anti-BLRF2.

(2) Find out where BLRF2 is in a cell

We observed labeled molecules in cells by Indirect fluorescent antibody technique with
Confocal laser microscopy to find out where BLRF2 is in a cell.

(3) Test how BLRF2 interacts with the immune system

We tested whether BLRF2 inhibits the expression of Interferon, which is a very
important protein for the innate immune system.

Results and Discussion

(1) When PAA which is a DNA synthesis inhibitor was added, BLRF2 protein didn’t get
expressed. Therefore it can be suggested that BLRF2 is one of the late genes.

(2) BLRF2 protein localized in the nucleus. Also,
BLRF2 colocalized with BMRF1, which amplify = =
viral DNA. So this result suggested the

possibility of involvement of BLRF2 in viral DNA

replication or maturation of viral particle.

(3) BLRF2 protein inhibited the amount of Interferon expression, so we can say BLRF2
may help EBV escape the innate immune system
Acknowledgments

+ Dr. Hiroshi Kimura, Mr. Takahiro Watanabe, and others at Nagoya University
Graduate School of Medicine School of Virology

+ Those who are running the Meidai MIRAI GSC
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The influence of anti-cancer drug, cyclophosphamide in tooth development

Ando Yuna (Fukuoka prefectural Kaho high school)
Yoshizaki Keigo (Kyushu University)

1. Purpose

In our body, there are many organs, such as tooth, salivary gland, taste bud and hair
are initiated by epithelial-mesenchyme interaction. During the organ development, gene
regulation and signal induction play important role to regulate epithelial-mesenchymal
interaction. Treating with anti-cancer drugs can bring many severe side effects in
human. While lose hair and taste and dry mouth can be restored after anti-cancer
treatment, however, tooth defect and hypoplasia are irreparable. Cyclophosphamide
(CPA) is one of the cytostatic drugs, commonly used for the treatment of cancer for
children. It was reported that many side effects including tooth defect, but the
mechanism of tooth defect remains still unclear. The aim of this study is to investigate
the molecular mechanism of toxic effect of CPA in the development of tooth germ.
Material and methods

Mouse E14 Mandibular molar tooth germs were dissected under the microscope. And
then tooth germs were seeded on the organ culture insert, with medium/F12
supplemented with 20% FBS, 10% Penicillin and Streptomycin, tooth germs were
cultured at 37°C in a humidified atmosphere of 5% COz for 7 days. Cultured tooth germs
were analyzed by immunohistochemistry and quantitative real time PCR (qRT-PCR).
Results and discussion

E14 mandibular tooth germs were dissected, then treated with control DMSO or CPA in
concentration for 0-5.0mM. After 7 days culture, morphogenesis of tooth germs was
defected in the all CPA-treated groups and the number of normal tooth germs were
extremely decreased after 2 days culture. Then immunofluorescence analysis for Ki67
(cell proliferation marker) and Caspase3 (apoptosis marker) was performed after 2 days
culture. The number of Ki67-positive cells were decreased in dental epithelial cells
treated with CPA in comparison with the control DMSO (Figl). There were no
differences in the expression pattern of [Fisrel

a

WrerscandiaR

Caspase3-positive cells between the
DMSO-treated group and the CPA-
treated group (Figl), indicating that CPA
treatment affect to cell proliferation but

not to cell apoptosis. The gene

expression of Ambn, Pitx2, Sp6, Nkx2-3
Sox2 and p21 were analyzed by qRT-PCR. The expression of Ambn, a differentiation
marker of dental epithelial cells, was significantly reduced in CPA group, while the
expression of p21, a cell cycle inhibitor, was induced. These results indicate that dental
epithelial cell differentiation and cell proliferation are arrested.
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Behavioral and immunohistological analysis of peripheral nerve injury in methylmercury-
exposed rats
Mari Kikuta (Tokyo Gakugei University International Secondary School, year 6)
Yo Shinoda (Tokyo University of Pharmacy and Life Sciences, Associate professor)

Purpose of the study

Methylmercury (MeHg) is known to cause central and peripheral nerve disorders such as Minamata
disease. The mechanism of toxicity of MeHg on central nerves have been well investigated. However,
differences in the sensitivity of MeHg in the several sensory modalities which detect external stimuli
such as pain, pressure, heat, and cold have not been well investigated. This research was aimed to
evaluate the susceptibility of the sensory modalities to MeHg in peripheral nerves.

Method

First, behavioral analysis of MeHg exposed Wistar rat was performed. The male Wistar rats were
orally exposed to MeHgCl solution (6.7 mg/kg/day) for 5 days and were not exposed for the subsequent
2 days. These rats were treated with this cycle twice. The behavioral analysis of the susceptibility of
the sensory modalities including thermal, pain and pressure sensitivities to MeHg was quantified by
performing the tail dipping, tail flick, foot shock, and Von Frey test once every day for 70 days. Next,
the immunohistochemical analysis of the dorsal root ganglion (DRG) was performed. The frozen
sections of control, day 7, and day 14 were stained with antibodies that fluorescence specific neurons,
each responsible for a different sensory modality.

Result and discussion

Tt is found that MeHg induced hypoesthesia on the pressure, temperature and pain modalities at the
early stage of exposure, and some of the observed hypoesthesia could recover over time. Each sensory
modality expresses responses in different chronological timings which suggest the differences in
susceptibility to MeHg. In addition, the immunohistochemical staining on frozen DRG section
revealed that mechanoreceptors and proprioceptors significantly decreased at Day 14. This suggests
that the result of behavioral and histochemical analyses partially correlated. Further investigation on
immunohistochemistry is required to thoroughly establish the mechanism of toxicity of MeHg on
peripheral nerves.
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Drug Burden of Polypharmacy and Anticholinergic/Sedative Drugs and
Physical/Cognitive/Mental Related Outcomes of the Community-dwelling

Elderly People: The Kawasaki Well-being Project

Ringo Asano, Nada High School, Grade 2
Hisashi Urushihara, Division of Drug Development and Regulatory Science, Faculty of
Pharmacy, Keio University

1. Purpose of the study

In Japan, how to live a long life independently is an outstanding issue in our society.
Elderly people are likely to experience many diseases, so they often need to take multiple
drugs. Therefore, polypharmacy is becoming a nationwide issue. So, in this study, we
assessed drug burden of polypharmacy and anticholinergic/sedative drugs ! and
physical/cognitive/mental related outcomes of the community-dwelling elderly people.

2. Method
We performed cross-sectional analysis which uses the baseline data from The Kawasaki

Wellbeing Project. We defined polypharmacy by the number of drugs, and we calculated Drug
Burden Index (DBI) by the number of anticholinergics/ sedative drugs in use. Missing data is
supplemented with multiple imputation method.

3. Result and Discussion

The study participants seemed to be healthier in i
physical and cognitive functions as indicated by the good 200
scores of ADL, IADL and MMSE, compared with the W
normal elderlies. Most subjects were found to use four or pc
more drugs, on the other hand, only about 40% of the S: . '.s! e -
subjects were using the DBI drugs. This study examined i S b

the data at baseline and requires additional investigation Figure: DELacore. . baseiow (Nmo03)

including prognosis.
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Development of new therapeutic strategy for Hereditary Multiple Exostosis
(HME) by genome editing
Ikki Kawagoe (Matsuyama Higashi High School 2™ grade)
Supervisor: Yuuki Imai (Proteo-Science Center, Ehime University)

1. Purpose of the study
Hereditary Multiple Exostosis (HME) is a genetic disease caused by

loss-of-function mutation of EXT1/2 genes, which leads to abnormal
cartilaginous lesions. The HME are categorized as a kind of benign
tumor and frequently occur in systemic skeletons. As children grow,
exostosis also grows in its size and causes limb dysfunction. EXT1/2
is involved in the synthesis of heparan sulfate (HS), therefore, the
amount of HS is decreased in the cartilage lesions of HME patients
and the lesions are increased by the abnormal cartilage formation.
No fundamental therapeutic strategy has been developed yet until

now. Currently, the only treatment for this disease is surgery to

remove the tumor. Here, we propose that EXT1/2 genome editing
may be a new therapeutic strategy for HME. We are trying to
establish Ext1 knockout (KO) cell using CRISPR/Cas9 system.
Then we are going to examine whether the edited cells can abnormally differentiate into

The roentgen picture of HME patient

normal chondrocytes or not. The final object is to test whether the chondrocyte differentiation
can be normalized or not when the Ext1 mutation is recovered by genome editing.

2. Method

At, first we chose the most suitable cell lines for genome editing as candidates: STZ2,
C3H10T1/2, C2C12, which were mesenchymal cells from mice. We incubated these cells for 9
days with BMP2 to examine if they would differentiate into chondrocytes. Then we measured
the relative Extl mRNA level by qPCR. Also, we produced plasmid that has guide RNA and
CRISPR/Cas9 system to make knockout (KO) cell using genome editing.

3. Result and discussion BMP2

We verified that C3H10T1/2 showed clear difference between
one with BMP2 and the control without BMP2. Then we
confirmed that there was no significant difference in EXT1

mRNA level among three. From these results, we chose

C3H10T1/2

10T1/2 for genome editing. We successfully constructed a
plasmid and will try to do genome editing with this plasmid.
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Isolation of pathogenic Leptospira from environmental soil of Okinawa
Yihong Qiu (OkinawaPrefectural Kaiho Senior High School, 24 Grade)
Claudia Toma (University of the Ryukyus, Graduate School of Medicine)
1. Purpose of the study
Leptospires are spiral shape bacteria which are classified into more than 20 species.
Pathogenic leptospires are the causing agents of leptospirosis, a worldwide zoonosis. They
can colonize the kidney and are excreted into urine, contaminating the environment.
Leptospira interrogans is the main etiological agent of leptospirosis in Okinawa. However,
we were not able to isolate L. interrogans from the environment. It has been believed that
isolation is difficult because L. interrogans persists in soil at very low concentration and
they are slow growing bacteria. In this study, we hypothesized that L. interrogans persists
in the environment in a viable but non culturable (VBNC) state and developed a new
protocol for isolation of pathogenic Leptospira from environmental soil of Okinawa.
2. Methods
Culture supernatant from TCMK-1 (a mouse renal epithelial cell line) was added for
resuscitation of VBNC bacteria to the conventional EMJH broth. L. biflexa and L. alstonii
which were isolated from the environment and L. interrogansisolated from a clinical sample
were used as controls to improve the culture media. Different concentrations of H20z were
added to the media to select L. interrogans, which is resistant to H202, from other
Leptospira spp. The new protocol for isolation of pathogenic Leptospira was applied to 33
soil samples collected during July (2019), from 2 rivers (Okuma and Genka) located at the
northern part of Okinawa.
3. Results and discussion
Dark filed microscopy observation showed that all 33 soil samples were spirochete-
positive after their primary culture. Four samples were spirochete-negative when the
mixture of 5 antimicrobials (STAFF) was added after 1 h of enrichment culture, however,
these samples became positive when STAFF was added after 4 days of enrichment culture.
After the filtering of positive samples, spirochetes were able to be culture in the absence of
contaminating bacteria in 30 samples (90%). Among them, 11 samples showed resistance to
0.1 mM H:202 and 1 sample from Okuma River showed resistance to 0.5 mM Hz202. Our
results showed that a longer incubation without addition of STAFF can improve the
recovery rate of leptospires and addition of H202 can be used for selection of pathogenic
Leptospira. We will further characterized H2Oz resistant isolates and determine the species.
4. Acknowledgement
We are grateful to Kei Aguni for technical assistance.
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STAT-3 dependent reactive astrogliosis in the spinal dorsal horn underlies chronic itch.
Nature Neuroscience (2015), 21, 927-933,
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Does the itch change a neural circuit in the spinal cord?
Yuna Nagashima (Okinawa Prefectural Naha Kokusai Senior High School, 2" Grade)
Chigusa Shimizu + Nobuhiko Okura - Chitoshi Takayama
(Dept.of Molecular Anatomy, School of the Medicine, University of the Ryukyus,)

1. Purpose of the study

Atopic dermatitis is a disease that lasts for a long time with itching. It is a common skin
disease in 5 to 27% of infants in Japan. Tick and bacteria are known as worsening factors.
Scratching makes the skin itchier and falls into a vicious circle of itching. Previous studies
have reported that the more extension of the sensory nerve to the surface of the skin makes
it easy to feel itching.

On the other hand, itching in the skin is received by the spinal cord and transmitted to
the brain. Therefore, the purpose of my study was to clarify whether the neural circuit of
the spinal cord is changed by itching for a long time and it causes the vicious cycle of itching.
2. Method

To make the model of atopic dermatitis, a cream including in tick as antigen was applied
to the back skin of Nc / Nga mice twice a week for 5 weeks. The bleeding or dryness of the
skin in the back and ears was evaluated in 4 stages. After the onset of atopic dermatitis,
the fixative was perfused. In order to check the pathological condition of atopic dermatitis,
a paraffin section of the skin was made and stained with hematoxylin and eosin. To
investigate axons of sensory nerve, the frozen section of the spinal cord was prepared, and
immunohistochemistry was performed by using anti-CGRP antibody.

3. Results and discussion

In the skin of an atopic dermatitis model mice, the epidermis became thicker, neutrophils
invaded and bleeded. It was found that the expression of CGRP was reduced at the dorsal
horn of the spinal cord that received sensory information in atopic dermatitis model mice.
These results are suggested that the neural circuit of the spinal cord may have changed due
to atopic dermatitis.
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Study on transport of riverine suspended solids by using radionuclides
Momoka Hirasawa (Ishikawa Prefectural Nanao High School, 2nd Grade)
Seiya Nagao, Shinya Ochiai

(Institute of Nature and Environmental Technology, Kanazawa University)

1. Purpose of the study
In Japan, the decline of agriculture and forestry is becoming more serious nationwide
from declining aging and labor shortages. As a result, paddy field abandonment and land
waste have become problems. On the other hand, it has been pointed out that the soil
transported from the river basin may affect the ecosystem near the estuary. To conserve
the Satoyama Satoumi environment, the current soil particles outflow behavior was
investigated in the Kumaki River system located on the Noto Peninsula in Ishikawa, which
shows typical river basin characteristics (forests, paddy fields) in Japan.
2. Method
We carried out water quality surveys in the Kumaki, Nishiyachi, and Kawachi rivers in
Nanao City, Ishikawa (Fig. 1). We collected suspended particles from 100L of river water
by continuous flow centrifugation. The suspended particles were measured for "Be, 137Cs,
and 219Pb supplied from the atmosphere to the river basin by using a Ge semiconductor
detector. Also, we measured the particle size and color of the suspended particles.
3. Result and discussion
Fig. 1 shows the radionuclide concentration of suspended particles collected at each
station. Differences in suspended particles in the upstream, midstream, and downstream

were observed in each month. The particles B b

= E

with different characteristics were supplied
between the upstream observation points
and the observation points downstream from

the middle stream. From the measurement

I

' ]
i

g

results of river flow rate and suspended

particle concentration, it was considered.
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Analog modeling of dust devil —Study of its growth and dissipation-
Yuto Akaike (Fuji high school 2nd grade), Daisuke Suzuki (Shizuoka high school 2nd grade)
Supervisor: Ryoya Ikuta (Faculty of Science, Shizuoka University)

1. Purpose of the study

The purpose of this research is to search the conditions of the growth and dissipation of the
dust devil by analog experiments. In the resent years, many numerical studies related to dust
devils have been reported. However, while numerical simulation is good at studying the
impact of the control parameters to the phenomena, it should approximate fine vortex
structure and cannot incorporate fine surface geometries due to the limit of discretization.
Therefore, we decided to develop an analog experiment system to generate dust devil in
laboratory. we believe that we can discover detailed properties of the dust devil that could not

be found in the numerical simulations.

2. Method

By referring to the previous research on the generation mechanism of the dust devil, we
created a device that reproduces the environment which generates dust devils. By using this
device, we investigated how the parameters of the dust devil change depending on the

surrounding environment.

3. Result and Discussion

Devise vortex vortex (visualized by laser)

We made an analog experiment device. Increasing the angular velocity of the cylinder while
keeping the ground surface temperature, the vortex diameter increased. The temperature
inside of the vortex was higher than the surrounding atmosphere, and the temperature
difference between them was more significant when the vortex diameter was small. By
applying the scaling law to the quantitative analysis of the experiment, we want to find out

the conditions critical to the growth and dissipation of the dust devil.

4. Acknowledgement
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A Study on Mechanical Evaluation of an Artificial Leg Socket Shape
Ayana Homma (National Institute of Technology, Ishikawa College, 3rd Grade)
Jiro Sakamoto (Advanced Manufacturing Technology Institute, Kanazawa University)

1. Purpose of the study
The quality of the prosthetic leg depends on the socket contacted with the stump. If the shape
of the socket does not match well with the stump, it may cause laceration and hindrance. The
socket is one of the most important and delicate parts of the prosthesis. However, if a prosthetic
orthotics manufactures a socket for each individual, it will be expensive and time consuming,
increasing the burden on the patient. In order to approach the above-mentioned problems,
mechanical experiment and evaluation of the socket shape was performed.
2. Method -

In previous studies, the optimal shape of prosthetic socket shown A
in Fig.1 (a) was obtained by computational mechanics simulation
[1][2]. In this study, a socket with the optimum shape shown in Fig.1
(b) was produced by using 3D printer. Then, a mechanical experiment
using the socket was performed, and its mechanical compatibility to

the stump was considered. A socket with the shape along the stump
was also produced to compare with the optimal one. In the experiment, (a) (b)

the stump dummy model were inserted into the socket and a load was ~ Fig.1 ~ Artificial  leg
socket : (a) Simulation

applied to it. At that time, pressure measurement film were inserted model, (b) Socket made

in two places around the knee and the bottom, and the pressure
occurred to each part were measured. 300 [N] load was applied. The same load was repeatedly
applied three times to represent the actual pressing condition.
3. Result and discussion

Fig. 2 shows the pressure measurement film after the experiment using the optimal shape
socket. The red color was strong in the order of the knee outside, the bottom, and the knee inside.
On the other hand, the color of the knee back was not strong. The experiments were conducted
two times to confirm the reproducibility.

The area of the high pressure part was derived by excluding
values less than 0.15 [MPa] for the pressure measurement film.
The ratio of the high pressure area of each part compared with

the total area is shown in Fig 3. The high pressure area increases

Fig.2 Pressure measurement
film (Top: 1st, Bottom: 2nd)

in the order of the knee outside, the bottom, and the knee inside.
It was also found that the high pressure was not concentrated
in one place but dispersed throughout. It suggests mechanical
compatibility of the prosthetic socket.
4. Acknowledgement

I am grateful to Prof. Kiwata, Mr. Kuratani and Mr. Azuma
for their helpful support.
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Power generating apparatus using Franklin motors
Ryousei Ozawa (Musashi High School 2nd year)
Supervisor: Masaru Shimomura (Faculty of Science, Engineering, Shizuoka University)
. Objective and significance of the research
A Franklin motor is a device that rotates a rotor by the positive and negative charge’s
movement, repulsion, and attraction. Aim of this experiment is converting static electricity,
which is intended to be removed by many researches and products, into electric power by
using the particular device. In particular, it is important that a pulsed high voltage that is
difficult to handle can be smoothed by a Franklin motor. As a result, the energy problem can
be solved not only by reducing the amount of energy used and saving electricity, but also by
using what has been thrown away. It also aims to improve efficiency by understanding and
improving the complex charge transfer process.
. Experimental procedure
Two stators of a self-made Franklin motor were connected to a Van de Graaff static charge
generator, and the lead wire of a small motor attached as a rotor shaft was connected to a
voltage / current meter. It was expected that efficiency of the motor changes with the
distance between the stator and rotor electrodes. Power generation efficiency was evaluated
as a function of the electrodes distance, which was varied between 0.5mm and 4.0mm.
. Results and discussion
Figure 1 shows the voltage change in the Change of the generated voltage with different electrodes distance.
case of the electrodes distance from 0.5
mm to 4.0 mm. Based on the results, the
distance effect is divided into three types. P
@ 0.5 - 1.5 mm: It took a short time to j

reach 15 mV, and it was fast to reach the

Voltage[mV]
¢

maximum. However, trigger rotation was
needed at the beginning. @ 2.0 - 3.0 mm: V7 S
The maximum voltage was over 40 mV, =
although it took time to reach the

maximum. @ Lager than 3.5mm: The el
maximum value gradually decreased as  gifferent electrodes distance.
the distance is increased. Thus, it was

found that the best inter-electrode distance is depending on the rotational speed, and the
geometrical location of the electrodes has a great influence on the power generation
efficiency. At present, we are investigating physical and chemical modification of the

electrodes.

. Reference

NGK sign ence site "[Static motor] We are rotating with static electricity" (No.08);

http://www.trinc-concierge.com/005/index.html
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Fig. 1 Change of the generated voltage with
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Xu H, He Y, Strobel K L, et al. (2018) Flight of an aeroplane with solid-state propulsion
Nature 563 532-535.
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Demonstration experiments for flight control of the model airplane
by plasma actuators
Natsuko SEKIYA (Sendai Nika High school 2nd grader), Yayoi WATANABE (Fukushima High
school 2nd grader) and Keito KANAGAWA (Miyagi Daiichi High school 214 grader)
Supervisor Atsushi KOMURO (Graduate School of Engineering, Tohoku University)

1. Purpose of the study

In these days, the dielectric-barrier-discharge plasma-actuator (DBD-PA) has attracted at-
tention as a new airflow control devices (Xu H et al 2018). DBD-PA has many advantages such that
it has a simple structure with a light weight and has a fast response time. There is a possibility that
DBD-PA could reduce the sound noise and improve the energy efficiency of the airplanes, however,
there are still a lot of problems to be solved for the practical use of DBD-PA (FUJII et al 2007). In this
experiment, we have performed demonstration experiments using small-scale model airplane with
DBD-PA installed and evaluated the practical applicability of DBD-PA.

2. Method

We flew the model airplane which installed
DBD-PA from a catapult and compared the flight
trajectory of it with and without DBD-PA actua-
tions. As an evaluation method, we took videos of
the flight of the model airplane by two video cam-
eras to measure the flight trajectory three-di-
mensionally. Figure 1 shows the experimental

" with plasma Actuator

Camerawe used

setup. One camera is set behind a catapult, and  “Nikon D5600, D5500™ @ Camera 2
the other is set the position where the camera’s L
line of sight is vertical to the launch direction of

the airplane. The recorded videos were processed m 0 ———p m
to capture the outline of the airplane. We evalu- Camera1 #F The launch direction

ated the flight trajectory with changing the posi-
tion where DBD-PA is installed, angle of a cata-

pult and a launch speed. Figure1: Experimental setup

3. Result and discussion

When the DBDPA was installed only on the left wing of the model airplane, it was observed
that the flight trajectory changed to the right direction. It is estimated that the lift force on the left
wing increased by DBD-PA actuations resulted in leaning the airplane to the right direction. This
result indicated that the DBD-PA properly works in a flight environment under a certain condition.
To increase the reliability of the DBD-PA as an airflow control device, it needs to repeat the experi-
ments under the various experimental conditions.

4. Acknowledgement
This work was supported by Exploring Germination and Growth program for Young Scientists
(EGGS) of the Global Science Campus Project of the Japan Science and Technology Agency (JST).
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Solid-state Diffusion Bonding of Ultra High Temperature Ceramic Composite to
Tungsten Metal
Hikaru Tanaka (Tamana Senior High School)
Prof. Noritaka Saito (Kyushu University)
1. Introduction
The UHTCs, which stands for the Ultra High Temperature
Ceramics, are one of the most advanced ceramics. Especially,
UHTC borides have intense heat resistance so that they can
endure extreme environments. As their melting point is so high,
they are expected to be utilized as materials for future space crafts
and hypersonic vehicles. However, the UHTCs are too difficult to
fabricate simply owing to their strong covalent bond nature. Also, |
their strong chemical stability prevents UHTCs from joining with
other metallic materials. Therefore, we must establish an T _
effective method to join them to other metallic materials. In  Fig.1 A typical appearance of ZBIOM-W joint
the present study, a trial of solid-state diffusion bonding on
UHTC boride composite to metallic Tungsten was
investigated using Tantalum joining media.

(applied force : 3.0 kN)

2. Experimental Procedure

Zirconium diboride powder with 10 vol% Molybdenum di- s
silicide powder (ZB10M) were ball-milled with ethanol for \% 20
100 hours. Then after, the powder batch was uniaxial g
pressed and cold isostatic pressed. Then, the powder g 15
compacts were sintered at 2000 °C for 1 hour under Ar ‘§
atmosphere. Finally, solid-state diffusion bonding of ZB10M E 10
to W was conducted at 1600 °C under vacuum utilizing 50 % _
pm thick Ta foil as a joining media with different uniaxial -
joining force, 0.67 kN or 3.0 kN. Shear strengths of the joints 0

. s ).67 kN 3.0 kD
were measured and microstructures of joining interface were B i

. - Applied force
observed by using SEM-EDS. Fig.2 Shear strength of the joints

3. Results and Discussion

Fig.1 shows a typical appearance of ZB10M-W joint. As you
can see, we successfully obtained a dissimilar joint of UHTC
boride and metallic W in macroscopic scale. Fig.2 shows shear
strength measurements of the joints. The shear strength of the
joint applied 3.0 kN surprisingly marked 20.7 MPa, which is six
times larger than that of the joint applied 0.67 kN. Fig.3 shows
SEM images of polished section at the joining interface of
ZB10M/Ta/W. According to these microimages, at the joint
applied 0.67 kN, macroscopic cracks were observed at the
interfaces of ZB10M, Ta, and W, respectively. In contrast, well-
bonded interfaces were found at the joint applied 3.0 kN, which
indicates solid-state diffusion bonding on ZB10M to metallic W
was completed via Ta as a joining media under the present
experimental conditions, and results in the higher shear  Fig.3 SEM images of polished section of the

strength of the joint revealed in Fig.2. joining interfaces.
(Upper image : 0.67 KN Lower image : 3.0 kN)

4. Summary

We conducted solid-state diffusion bonding on UHTC boride composite to W using Ta foil.
Consequently, the joint applied 3.0 kN remarkably revealed 20.7 MPa of the shear strength,
which is attributed to the well-bonded nature at the joining interfaces via solid-state bonding.
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[1]. H. Durrant-Whyte and T. Baliey “Simultaneous localization and mapping: part I,
TEEE Robotics & Automation Magazine. Vol. 13, No. 2, pp.99 — 110, 2006.

[2]. H. Durrant-Whyte and T. Baliey “Simultaneous localization and mapping(SLAM): part
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37

E—19 UTSUNOMIYA UNIVERSITY

Sensing and Autonomous Navigation for Mobile Robots
Haruki Yasuda (Utsunomiya Higashi High School,2nd grade)

Satoshi Hoshino (Utsunomiya University)

1. Purpose of the study

In our country which the population of working people is decreasing, development of
autonomous navigation for mobile robots has been advanced to replace human with these
robots. In order to develop autonomous navigation for mobile robots, the control of robots,
making maps, the self-position estimation, route plans and movement plans are necessary.
Various programming techniques are also needed. The purpose of this study is to build the
system of autonomous navigation for mobile robots, and to discover problems.

2.Method

To make the environment maps, SLAM (Simultaneous Localization and Mapping) is
needed. SLAM is to do self-position estimation and to create an environmental map based
on the information from external sensors at the same time. LiDAR (Light Detection and
Ranging), a distance sensor with laser, is used as external sensor in this study. Odometry,
the technique that calculates amount of change in position and direction from the rotary
quantity of the wheel, is used for a self-position estimation. Also, an occupation lattice map
is used for the environmental maps.

3.Result and discussion

In this experiment, we do SLAM using a robot in the experiment environment of figure 1.
Figure 2 shows the map made in the experiment environment using SLAM. Compere figure
1 and 2, it is considered that can expressed the environment near the elevator and the
stairs as the map. However, the parts that the robot could not capture the wall of the
experiment environment was recognized as the red circle places of figure 2. Solving those
problem, first, reduction the error of odometry, also, to measure an object that has

permeability, using ultrasonic sensor.
) T =) L"~|Window|
|

e ___aa |
e B i
Fig. 1 Experiment environment Fig. 2 The map provided by SLAM
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Word-by-Word Font Interpolation Based on Emotions
Yuto Wada (Yokohama Municipal Yokohama Science Frontier High School, 21d grade)
Akihiro Hirano (Institute of Science and Engineering, Kanazawa University)

1. Purpose of Study
Selecting proper fonts is effective to express intention clearly. However, | Standard Mﬂh?d
conventional methods are limited to make fonts adapt to an emotion per W%f\fﬁb‘ BEEH
sentence [1.2], This study develops a system to extract emotions for every  sux

] . : 87
word and output an image of text with fonts gradually changing %,N.ﬁ%ﬁi‘ ‘.‘E&-_Lﬁ.
depending on the emotions, which realize a more accurate transmission. lc ol Method

2. Method MELT\NSBAT

This system is composed of machine learning for multiple fonts and
emotion analysis for input sentences. Zi2zi ¥, a neural network for %E!Uﬁﬂﬁbﬁ
suggesting fonts by GAN, learns Japanese characters with 7 types of fonts.
The system extracts emotion words by searching Japanese Emotion | Proposed Meth‘:d
Dictionary 4 after morphological analysis for input text using Janome of ~ HRiveh TL BHRTS
a Japanese analysis engine. Besides, Japanese WordNet [? (thesaurus) o

Y . ; A h FEER -Zeal:
enables recognition of emotion words not contained in the emotion ‘G pheiibn
dictionary. Fig.1 Fonts Expression
Eventually, the system outputs an image of sentences using the fonts interpolated properly,
transmitting the input text and emotional scores to the fonts interpolation model acquired
with machine learning.

3. Results and discussion

The system displays the result of emotion analysis and
an output image. It can be operated from GUI through
Web Browsers.

In Figure 1, for instance, this system identifies “.027354
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[2]“Auto Font Alternating System,” https://w3c.github.io/tokyo18-workshop/slides/

2018-0918AutoFont_DNP.pdf, 2018.

[3]Y. Tian, “zi2zi: Learning Chinese Character style with conditional GAN,”

| htt s{% github.com/kaonashi-tyc/zi2zi.

[4] M BN, [ HAGEEAEEEEE ), http://www.jnlp.org/lkamiwaki/gan-qing-ci-shu.
[5] Francis Bond, et al., “Japanese SemCor: A Sense-tagged Corpus of Japanese,”
The 6th International Conference of the Global WordNet Association, 2012.
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7¢” as emotion words indicating fun, happiness and joy
and expresses it using a glad font. After that, the fonts
are gradually interpolated to “V&HL7=” with a sorrowful
font. In the end, a dreadful font shows “.[»#fl\>”
accompanied by disappointment.

This study improves expression of sentences by selecting
and interpolating fonts based on emotions.

In addition, this study requested 26 students to fill a
questionnaire and researched the combination of fonts
corresponding to emotions and the effect of proposed
method. As a result, although there are many correct
answers about 4 fonts such as fear or sorrow, the rate of
correct answers is low regarding 2 fonts expressing
dislike or anger. In another question, the percentage of
selection in proposed method is no more than 30-40%.

4. Acknowledgement
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Fig.2 Screenshot of the system

Which font is suitable for the emotion?
Lke EEEE Sorow CEIEEEEEE
Disike [l 53%w Anger [ 259~m
Joy TN Feo [EAVCINNNN
Which sent tion strongly?

A

Fig.3 Questionnaire about this study
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Analysis of Passenger Comfort on Trains
considering personal space by using multi-agent simulation

Yui Nagasaka (Hiroshima University High School)
Jun-ichi Kushida (Graduate School of Information Sciences, Hiroshima City University)

1. Purpose of the study
In Japan, some passengers on trains choose not to be seated despite the availability of

vacant seat. While there can be various reasons for their opting to stand, it is assumed
under this study that some passengers hesitate to sit next to other persons. In order to
analyze passenger comfort on trains, the notion of “personal space” was examined under
the assumption that some people would rather stand than sit because they feel that their
personal space is encroached upon when someone is seated next to them. This study aims
to find out in what condition and to what extent personal space should be ignored to
ensure that all passengers are seated.

2. Method

We developed a multi-agent simulator in the train and conducted experiments using
simulation in various circumstances. Each agent has own ps or personal space. Also, we
introduce the parameter PS_RATE which limits agent’s personal space. When PS_RATE
is high, agent can sit freely. Contrary, when PS_RATE is small, everyone forced to be
seated. That is, PS_RATE is like making
announcement “please be seated” in the train.
The formula shown here was developed under
this study to examine the relation between Fi T
personal space and comfort. If the agent is Evalation =Z E com fort;;
standing, comfort is evaluated as 0. The degree of =
comfort of a person with high psis low when he is
surrounded by other passengers.

3. Results and discussion

oor.'.fwr-_;=l""[i_P"mg'_F""-"'“'é' if(sd = 1)

0 — otherwise

comfort and occupation comfort and occupation comfort and occupation
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000020504 0506070808 1 00102030405060703508 1 0 0.1020304050.60.T70.580.8 1
PS_RATE PS_RATE PERATE
Fig. I city type Fig. 2 city to rural type Fig. 3rural to city type

In this experiment, the relationship between the rate of seat occupation and comfort at
each PS_RATE was measured. The experimental results were roughly divided into three
patterns as shown above. In Fig 1, comfort is highest when PS_RATE is 0. It means
passengers are forced to be seated. In Fig 2, comfort is highest when PS_RATE is 0.6. In
Fig 3, comfort is highest when PS_RATE around 1. If a passenger with high ps does not
take a seat, another passenger would sit instead. Therefore, the passenger does not have
to take a seat in this occasion.

As for seat occupation, it does not change, and comfort increases as the PS_RATE
increases. However, if seat occupation falls, comfort is decreased. Whether forcing
passengers to be seated is better or not depends on the number of passengers and
circumstances.

4. References
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43

F—22 HIROSHIMA UNIVERSITY

Optimizing the Movement of an Excavator using Machine Learning
So IKOMA, So MATSUURA (Hiroshima Gakuin High School, 11th grade)
Prof. Toru YAMAMOTO, Associate Prof. Shin WAKITANI,
Assistant Professor. Takuya KINOSHITA (Hiroshima University)
Mgr. Takayuki OKUNISHI(KOBELCO CONSTRUCTION MACHINERY CO.,LTD.)

1. Purpose of the study

At present, construction industry is doing “i-Construction”. They are trying to improve its
working conditions and productivity. In this research we concentrated on using ICT. When
automating the movement of an excavator, the next operation has to be decided. Therefore,

we made a program to optimize the digging movement of a hydraulic excavator.
2. Method

The simulation of an excavator and the soil was made for this
research in Python. We identified the dynamic characteristics of
the excavator model (Figure 1) and used it for the simulation.
Afterwards, we made a program to optimize the movement of an

excavator using Monte Carlo tree search (MCTS).

3. Result and discussion Figure 1 excavator model
We were able to make the program which outputs the optimized -

movement (Figure 2). However, the simple program for digging has o

not been made yet. Because of this, we cannot say that the result is oy

optimized compared to digging normally. |

(Blue: Excavator, Orange: Current terrain, Green: Goal terrain) ) :

Figure2 Simulation of the result
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A secure distributed resume system based on block chain
Sumimoto Kei (Ono high school second grade)
Hasegawa Toru, Koizumi Yuki

1. Purpose of the study

Generally dispersion and falsification impossibility are considered as the main
characteristics of the block chain. However, it is also an important feature that the results
in the group including some malicious people are correct. Also block chain is expected to be
applied to many applications in addition to the virtual currency.

It has been becoming very important to exchange resumes electronically and securely when
high-university collaboration has started. The purpose of this study is to realize a system
that can safely send and manage resumes. To develop this system, resistance to tampering,
sharing in some agencies, the reliability of the contents and access control are required.

In this study, we propose a practical safety resume system based on block chain, which is

the next-generation security technology.

2. Method

This study was based on the making encryption keys on PC and analysis of some papers
concerning to block chain and prior researches. We made some efforts so that the dispersion
and the falsification impossibility could become the merits. Specifically, we chose the most
relevant ones for this system through the comparison of various key systems such as RSA

cryptography and hybrid cryptography.

3. Result and discussion

As the conclusion, we made the most of the advantage of the block chain characteristics of
falsification inability and dispersion to complete the system. Four problems which were
required for the safe were achieved by providing an ID and common keys for each
transaction.

From the above, it is obvious that this system is enough to use safely. The current problems
of the system are two points, the increase of the key for each transaction and the response
when the information leak from a reliable institution.
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1. Ounjai, K. et al (2018). Sci. Rep. 8: 16864
2. Montoya, R.M., et al. (2017). Psychol. Bull. 143, 459-498.
3. Seamon, J.G., et al. (1998). Conscious. Cogn. 7, 85-102.
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The Mere Exposure Effect on the Evaluation of Foods versus Faces
Riria Saitos, Zhang Xueliang®, Prof. Johan Lauwereynsb
aFukuoka High School, 3rd Grade
bGraduate School of Systems Life Sciences, Kyushu University

1. Purpose of the study

Understanding how people develop preferences is important in all areas of life, from consumer
choices to political and cultural preferences!. One well-known phenomenon of preference
formation is the “mere exposure effect” by which subjects tend to prefer people or things they
are familiar with2. Previous research suggested that the mere exposure effect depends on the
type of evaluative decision3. Here we hypothesized that the mere exposure effect is further
determined by the type of object under evaluation. This study is unique in that it opens the
door to investigating the underlying object-based mechanisms of the effect.

2. Method

Thirty-one subjects participated in individual sessions by computer. In the first evaluation,
the subjects were shown 40 food images and 40 face images, and gave scores on a scale of -10
to 10 based on the attractiveness. In the second phase, half of the images were repeated 20
times for 200 ms using rapid serial visual presentation to create a mere exposure effect. In the
final phase, the subjects gave a second evaluation of all 40 food images and 40 face images.
Thus, we were able to check whether the second evaluation was affected by the mere exposure;
if so, evaluations should be higher for repeated items than for non-repeated items.

difference between “repeat” images and “no-repeat” images. II
With repetition, subjects gave much higher scores in the second

evaluation. Thus, the data clearly show that, with the present Face
settings, the mere exposure effect acts on face images, but not on Figure 1: Average Evaluation
food images. Therefore, the mere exposure effect depends on the Difference between Second
object category. Future research can now focus on the underlying  and First Evaluation for Foods
mechanisms to clarify the role of the type of object. For instance, ~ Versus Faces, as a Function of

it may be that the visual presentation was too brief to recognize Repetition.

the food images, or it may be that face and foods were recognized differently (faces at the
individual level, foods at a food category level). It is also possible that food images activate
more complex non-visual representations (e.g. including taste). When factors other than visual

information are at play, mere exposure may not work. Using the present paradigm, we can
track the mechanisms by which mere exposure influences attractiveness.

3. Result and discussion

When shown food images, subjects tended to give the same level
of scores in the first and second evaluation. For food images,
there was no significant difference between “repeat” images and
“no-repeat” images. On the other hand, when shown face images,
subjects tended to give higher scores in the second evaluation
than in the first evaluation. Moreover, there was a significant

1
i

Evaluation Difference
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Can plants hear sounds?
Kana Muto (Katogakuengyoshu High School 2 grade)
Supervisor: Akiko Kozaki and Daisuke Shimada (Faculty of Science, Shizuoka University)

1. Purpose of the study

“Talking to plants can help them grow.” We often hear farmers and people who enjoy
gardening in their house are talking such a thing. Some researches are supporting that
sounds affect the growth of plants (see references). However, the reason why and the
mechanism how the growth of plants are affected by sounds have not been clarified.

The purpose of this study is to re-examine whether or not the sounds really affect the the
growth of plants. If we can confirm that, we want to clarify the mechanism how the sounds
affect the plant growth. If we can clarify that, it can be applied to agriculture.

2. Method

As a material, radishes was used in Experiment 1 (Exp.1)and rice was used in Experiment
2 (Exp.2).
In Exp. 1, eight LED lights were installed in the plant growth box. The temperature and
humidity were kept constant using a water bath (25 °C). Thirty seeds of radish were seeded
on a sponge and grown for 9 days. In Exp. 2, an incubator was used to keep temperature
(28 °C). 42 seeds of rice were planted in pots containing vermiculite or water (hydroponics
method) for 8 days.
Plants are grown in a continuous generation of 100 Hz, 500 Hz, and 2000 Hz sounds. The
germination rate, the length and fresh weight of hypocotyls (coleoptiles in Exp. 2), and the
length and fresh weight of roots were measured.

3. Result and discussion

The germination rate and growth of radish were inhibited at 100 Hz and 500 Hz, but the
germination rate and growth were slightly improved at 2000 Hz.

However, methods in Exp.1 had room for improvement. To improve the reliability of
temperature, an incubator was used in Exp. 2. Furthermore, rice was used in Exp.2
because the germination rate was better than radish. We tried to use two types of
cultivation methods to improve the methods, pot culture with vermiculite and hydorponics.
By using these methods, root growth can also be measured.

4. Acknowledgment
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Shimada for their supervision, and to graduate students Mr.Takuya Aoyanagi, Mr.Shun
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1. Umesono Y, Nishimura Y, Hrouda M, Kawaguchi E, Yazawa S, Nishimura O, Hosoda K, Inoue
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Measurement of planarian length: The first step to analyze the T. H. Morgan'’s
experiment in molecular level
Airi Mitsui (Keimei Gakuuin High School, 3td Grade)
Supervisors: Hidefumi Orii (University of Hyogo), Takehiro Kusakabe (Konan University),
Takahito Nishikata (Konan University), Yoshihiko Umesono (University of Hyogo)

1. Purpose of the study
My goal is to measure planarian body length to quantify planarian research. When a
planarian is transversely cut into small pieces, these fragments correctly regenerate their
missing part of the body according to its pre-existing anterior-posterior polarity. Recently,
Umesono et al revealed that the gradient of ERK and B-catenin activities are responsible
for this polarity . While T. H. Morgan reported that when he cut planarian’s head piece
very shortly, it became double-headed pieces ?. To understand the molecular mechanisms
underlying this polarity inversion, it is important to clarify the relationship between the
size of head pieces and the occurrence of inversion. Quantitative experiments are required.
2. Method
The movement of planarian was recorded in 3.5 cm ¢ glass petri dish. When the
planarian crawled the bottom edge constantly for more than 5 seconds, its body length was
measured at 3 time points. The data were analyzed by using Imaged software. We could
calculate the planarian body length as the arc of the bottom edge.
3. Result and discussion
® This method could measure planarian length stably by using both Dugesia japonica
and Dugesia tigrina.
This method could distinguish 8 % difference of body length
This measurement was reproducible as long as the planarian was moving
® Planarian length is stable between 10°C and 20°C
After defining the planarian body length, we could pin down the amputated position
using the unique pigment pattern of Dugesia tigrina as a merkmal.
4. Acknowledgement
I am grateful to Dr. Hidefumi Orii, Prof. Takehiro Kusakabe, Prof. Takahito Nishikata,
and Prof. Yoshihiko Umesono for their kind guidance and support throughout the research.
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The mechanism of functional diversification of protein;

Lessons from ascidian globin genes
Nanako Yano (Hakuryo High School, 2nd Grade)

Mentors: Hiroshi Yamaguchi (Kwansei Gakuin University) and Takahito Nishikata (Konan University)

Purpose of the study

In order to understand relationships between protein structure and function, globin protein superfamily,
including hemoglobin a and B chains, myoglobin, neuroglobin, and cytoglobin, are good model proteinst.
Ascidians are sister group of vertebrates and, to date, four globin genes (Hb1- 4) were found within Ciona
intestinalis genome, however their functional analyses were not enough?. By clarifying how ascidian
globin genes were diversified in their sequences and functions, we could add missing pieces of the

evolutionary data and find a clue to understand how to design new protein function.

2. Method

By reexamining molecular database, we could reveal that Ciona genome contains 5 globin genes.
Specific primer sets for these 5 genes were designed and, by using real-time PCR, their expression pattern
in adult tissues (Brain, Branchial Sac, Hemocyte, Heart, Ovary, and Siphon) and early developmental
stages (Gastrula and Swimming Larva) were analyzed. Ciona adult was placed in degassed sea water and

the existence of induction was examined.

3. Result and discussion

® Ciona 5 globin genes were diversified after ascidians were evolved from common ancestor to
vertebrate and ascidian.

® Hbl and Hb2 were mainly expressed in swimming larva and heart and less in some tissues.
Hb3 were expressed only in siphon, which is a muscular tissue.

® Hbl and Hb2 were induced their expression under hypoxic condition.

Ascidian globin genes were thought to be diversified to fit for the sessile life style. Although, Ciona
Hb1 and Hb2 could be counterparts of vertebrate hemoglobin o and B chains and Hb3 could be vertebrate
myoglobin, amino-acid sequence similarities between these counter parts were relatively low. These
results clearly showed that globin genes can flexibly evolved their sequences and functions. This

mechanism might have a hint for artificially designed the protein functions.
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Akie Furui, Yoshinobu Takada, Masao Watanabe (Tohoku University)

1. Purpose of study
Organisms leave species-specific molecules in the environment where they live. One of them
is environmental DNA (eDNA). We investigated the habitat of southern medaka on Miyagi
area using eDNA. In this study, we estimated the number of southern medaka in different
positions by detecting eDNA based on the Cq value of real-time-PCR.
2. Research method experiment Cq y =-0.8665x + 43.08

As an Experiment I, the different number of southern medaka valgg R*=0.6715
fishes (0, 1, 5, 10, or, 15) were cultivated in 34L water tanks, 40 < - .
respectively. After three days, DNA was extracted from 30 *

cultivated water. DNA was amplified from extracted DNA as 20

a template with specific primers for gene encoding cytochrome 13 ‘ ‘ ‘
B of southern medaka by using real-time RCR system. The 0 5 10 15

real measured number of medaka was compared the Cqvalue  Fjg. 1. The relationship between Cq
estimated from PCR experiments. As an Experiment II, this  yalue and the number of medaka
real-time PCR system was applied to natural condition of

Miyagi area. Water for extracting DNA was collected from six different points of natural and
artificial rivers from April to December, 2018. DNA amplification and Cq value determination
was also performed according to Experiment I methodology.

3. Result and discussion

. Tablel C 1 d medaka habitat
On the experiment I, between Cq values and ave’ “avaue andmedaxa hapita

Date

the number of cultivated medaka, linearity was Point W15 513 623 716 95 1016
partially observed. Furthermore, when the @ voniwadai 322 o 2409 2426 2421 no
. . Habitat situation = - (o] @) O (@]
number of cultivated medaka was increased, © stigrsana <7 2427 2397 2383 23.93 2385 no
@ ~ - A - o
Cq value was decreased, indicating Cq value Habitat siwaion — — O O O O O
. @ shimonogou Cq value 3316 no no no no 3399
could use to evaluate the number of cultivated @ 0 btatsituaton — — — — O O
medaka (Fig. 1). From the experiment II, four @ shioumary S0 3421 3181 3191 no  no  no
. . . fi d foll At B Habitat situation - - - - - -
interesting points were found, as follows. & camon Canalue ho 2927 3142 no  no  no
) o g ®
first, On the natural or old artificial river Habitat situaton  — — = — = O
. . . . Cq value no 2396 24.26 2354 26.63 22.02
(Moniwadai), Cq value was relatively lower. ® Oosato - S
Habitat situation — [¢] O O O

Secondly, on Shiroumaru point, Cq value was
detected, living medaka was not observed
owing to lower water temperature. Thirdly,

no: eDNA were not detected

o: Habitat confirmed - : unconfirmed

reverse phenomenon (Cq value was not detected, living medaka was observed) was observed on
Shimonogo point owing to lower activity of medaka by lower water temperature. Fourthly,

human activity factor should affect observing living medaka, like Gamo point.

4. Acknowledgement
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CRL OGNSR TR L TR Y . 2o N1 o2 BIT onid

HAEOTERIT L 0 MRS BB CRESE S 0, Kitfe~  PFF ZBREOME
DIBFERN TR o2 metE, Q) BELRVEFL RO &0
DL OVI2 3 KOV OVI4 I3FEETHERE L TRV | ZERE R T OFE T I3FFE AT L7z AlEME,
(3) BBRIRBEEED 100% T2 < | B TR SR BT CH RN B AR 2 AHEER 5
"HEME, D3 OMRBZ DTz, AWFETIE, THDORFEMED ENSIE LW s E G LT,

. BEOFiE
oni2 ~7 aikB XU onid ~T n RO BFERETHY 200 KRR L, ZORBUO AL & Els
TR HER T~ T,

3. MR EBR
oni2 ~7 BEROWHAR TIFZERER £ 1, BRI OBE BT X 2 0Bk

REMD 2L T LN T (R D, 2454 E R WAERIKRE ~TnR BRI E

ERBEFARIRICEELICCVZ e T s AR R e ()
DBbipods, BREEORECHIEICY o2 51 97 41 21.7

BLTOWOAREMEREZZ b, £z, onid 47 105 49 24. 4

onid TIIZEIRAE BARERED 24. 4% & A v

TAOIERIN S TREND 25% & KERWEIAETHL (£ 1), (W FRHBUR 7S B AR &R S

T BT b IS AN JERAS I AR 2 ok LT B FL S 472, ?iéo T, onid [ TRARAIREE HMK
weEz b,

4. FHEE
oni2, onid FESRIEFARIL Tosl7 2 2—4 > F SRS HELT=,

5. ZEICHER

Tsuda K, Akiba T, Kimura F, Ishibashi M, Moriya C, Nakagawa K, Kurata N, Ito Y (2013) ONION2
fatty acid elongase is required for shoot development in rice. Plant Cell Physiol 54, 209-217
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Does a fatty acid elongase gene required for epidermis development also play a role
in pollen development?
Yusei Suzuki (Yonezawa Kojokan High School) Yuna Sakuma (Hanamakikita High School)

1. Purpose of the study oni2
Recessive mutations of ONIONZ2 (ONI2) and ONI4 result in
failure of normal epidermis development (Fig. 1). When
self-pollinated progenies of oni2 or oni4 heterozygous plants
were germinated, only 21% to 23% showed a mutant phenotype,
which is lower than the expected ratio of 25% from Mendel's
law of inheritance. As the reason, we assumed following three
possibilities: (1) Because ONI2 and ONI4 are expressed in |
developing pollens, these genes play a role in pollen Fig 1. Gross morphology

development or fertilization processes, and mutations of these of oniZand oni4 seedlings.
genes brought about a certain defect that resulted in a reduced

transmission rate of mutated genes to siblings, (2) Because some seeds did not germinate,
ONI2 and ONI4 play a role in germination, and homozygous mutant seeds showed a reduced
germination rate, (3) the penetrance of ONI2 and ONI4 is not 100%, and some homozygous
mutant seedlings showed a wild-type phenotype. In this study, we examined which of these
three possibilities is in the case.

2. Method
About 200 self-pollinated seeds obtained from oni2 or oni4 heterozygous plants were
germinated, and their phenotypes and genotypes were examined.

3. Result and Discussion
Only 21.7% of
self-pollinated progenies

Table 1 Segregation ratio of oni2 and oni4 heterozygous plants

WT
of oni2 heterozygous Heterozygote =~ Mutant homozygote
Gene homozygote

plants showed a mutant -

Number Number Number  Ratio (%)
homozygous genotype
(Table 1), indicating that 0722 51 97 41 21.7
transmission rate of oni2 oni4 47 105 49 24.4

mutant allele is lower

than expected. This suggests that ONI2 may play a role in gametophyte development or
fertilization. In oni4 heterozygous plants, however, 24.4% of self-pollinated progenies showed
a mutant homozygous genotype, and a few genotypically mutant homozygous plants showed a
wild-type phenotype. This indicates low penetrance of oni4.

4. Acknowledgement
oni2 and oni4 mutants were obtained from the 70s1 7 mutant panel.
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Various Functions and Genome Information of "Fungi"

Chika Otake (Yokohama Futaba High School), Mei Kanakubo (Moka Women's High
School), Iroha Tanabe (Fujimi High School), Akari Nakata (Nirayama High School)

1. Purpose of the study

“Fungi” have various functions such as food process, plant pathogenicity and biocontrol

activity. In this study we aimed to compare the functions of these three types of fungi and

analyze their genomic information.

2. Methods

2.1 Fungi used in this study: Koji Fungus (Aspergillus oryzae), Tomato wilt fungus
(Fusarium oxysporum JCM 12575), Non-pathogenic Fusarium (Fusarium commune W5)

2.2 Evaluation of ability to convert starch into glucose (saccharification ability): Fungi were
cultured on steamed rice, and glucose and ethanol concentrations of the culture were
measured with a biosensor.

2.3 Evaluation of plant pathogenicity: Tomato (Momotaro) seedlings were inoculated with a
spore suspension of fungi, and the symptoms were observed to evaluate the pathogenicity
after 6 weeks.

2.4 Evaluation of biocontrol ability to plant diseases: Tomato roots were treated with a spore
suspension of fungi, and after 1 week, tomato wilt pathogen was infused. The symptoms
were observed after 6 weeks and the biocontrol ability of each fungus were evaluated.

2.5 Genome information: Genome data (NCBI and TUAT) were used to find the genes that
can be involved in saccharification.

3. Results and discussion

3.1 Saccharification ability: The saccharification ability was higher in the order of tomato
wilt fungus> non-pathogenic Fusarium > Koji fungus. Tomato wilt fungus produced
ethanol, too.

3.2 Plant pathogenicity: Only the tomato wilt fungus had pathogenicity to tomatoes.

3.3 Biocontrol activity: Only non-pathogenic Fusarium slightly prevented tomato wilt
disease.

3.4 Genes involved in saccharification: Tomato wilt fungus and non-pathogenic Fusarium
seemed to have one amylase gene and multiple glucosidase genes.

3.5 Discussion: We found that the tomato wilt fungus had saccharification ability in addition
to its pathogenicity to tomato plants.

4. Acknowledgment: Tsutomu Arie, Shunsuke Kotera, Hiroki Saito (Laboratory of Plant
Pathology, Graduate School of Agriculture, Tokyo University of Agriculture and
Technology)
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An application of halophilic bacteria as countermeasure against salt damage
Shuso Yamada (Imabari West High School 2rd grade)
Supervisor: Miyuki Kawada (Ehime University)

1. Purpose of the study

Halophilic bacteria have been found in sun-dried salt that is obtained from seawater

using sun power. I began this study because I have been interested in its mechanism of

adapting to high salinity. According to reference, the halophilic bacteria have the effect

to decrease salinity in the soil. However its mechanism has not been proven. I want to

clarify the mechanism and apply it to salt damage that is a severe environmental

problem all over the world recover.
2. Method

I selected 19 kinds of commercially available sun-dried salt, added enough amount to the

basic salt medium to make them supersaturated respectively, and cultured them for 1~2

weeks. Next, I identified the isolated bacterial strains to the isolated bacterial strains based

on 16S rRNA sequence. About the bacterial strains I have identified, I checked the most

suitable conditions for increasing the population by changing salinity and culture

temperature.
3. Result and Discussion

Among 19 kinds of sun-dried salt, I could isolate bacterial
strains from 15 varieties of sun-dried salt on marine broth

agar. | identified that P2 is Cobetia marina that is gram-

negative halophilic bacteria. The result cultured by changing

salinity and culture temperature is shown in Tablel. At any
temperature, the turbidity was the largest when the NaCl
concentration was 1.0 M, and the turbidity became smaller
as the NaCl concentration decreased. Fig. 2 shows the result
of only 1.0M, the highest turbidity. The turbidity is higher
than other temperatures at 40 ° C on day 2. From these
results, it became clear that the NaCl concentration of 1.0M
and the culture temperature of 40 ° C were the optimum
conditions for Cobetia marina.

4. Acknowledgement

T have gotten advice from Ms. Aki Seno of Leave a Nest Co., Ltd.

Fig.1 The results of culture

W0~45TC 1™

Fig.2 1M at each temperature

and Mr. Masahiro Takado of Kyoto University. We had Hitachi High Technologies borrow a

scanning electron microscope free of charge. I thank Professor Wei Zhou (Ehime Univ.) for

proofreading the manuscript
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Genetic analyses of Megascolecidae species
Hayato Endo (Oyama High School)
Yukio Minamiya (Tochigi Prefectural Museum)

Masaru Matsuda, Hitoshi Miyakwa (Utsunomiya University)
1. Objective of the study
Earthworms are familiar life that can be found anywhere. Rich soil enriches our lives as a
result of growing better plants and creating a rich ecosystem. The existence of earthworms is
indispensable for creating such a rich soil. One of the important elements is earthworms to
maintain the richness of the land, which is consistent with “Life on Land,” one of the SDGs, is
one of the major issues. Conversely, research on classification of earthworms have hardly
progressed, and classification of this species is often unclear. The purpose of this study is to
analyze Amynthas hilgendorfi and A. yunoshimensis, which are distributed sympatrically,
have similar morphology, and are difficult to classify, at the gene level.
2. Materials and Methods
We used 22 earthworms collected at one site in Nikko City, Clade |
Tochigi Prefecture. After comparing the morphology, the
DNAs were extracted. Then, a part of COI gene of
mitochondrial DNA (mtDNA) was amplified by PCR method, Clade Il
and a phylogenetic tree was created based on the nucleotide .
sequences. . 1 Clade il

3. Results and Discussions Clade IV

The 22 earthworms collected were morphologically classified

into three groups. On the other hand, we obtained the NJ tree based on nucleotide
sequences of mitochondrial COI.
The nucleotide sequences were
individual. We, then, created a phylogenetic tree of the divided into 4 clades.

nucleotide sequences of 21 individuals excluding 1

mitochondrial COI gene, including the other two nucleotide
sequences, which are A. hilgendorfi and A. yunoshimensis registered in the DNA data bank.
As a result, the COI gene was divided into four, clades I, II, III and IV (Figure).
Clade 1 was consistent with a group that could be morphologically classified as A.
yunoshimensis. Clade II was consistent with a group classified as A. hilgendorfi. Clade IV
was consistent with a group that could not be morphologically classified. On the other hand,
one of the individuals morphologically grouped as A. Ailgendorfi had clade III DNA. In the
future, it will be necessary to investigate the morphology of this individual in detail.
4. Acknowledgements
The authors thank Mr. Akira Seto, graduate student of Utsunomiya University, for
supporting the experiments.
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Genetic analyses of Tanakia tanago species
Tamaki Ehara, Rima Onizawa (Utsunomiya Chuo Girls’ Senior High School)
Hiroyuki Takizawa (Utsunomiya Chuo Girls’ Senior High School)
Masaru Matsuda, Tomohiro Suzuki (Utsunomiya University)
1. Objective of the study
The Tokyo bitterling, 7anakia tanago, is a small fresh water fish native to Japan and is
proclaimed as a National Monument by the Japanese government. Therefore, we have to get
permission in advance from government to use invasive procedures that involve injuring of
the fish body or tissues. This includes fin clipping for DNA extraction.
Four habitats derived from natural populations in Tochigi Prefecture are maintained and
bred at the Prefectural Fisheries Experiment Station. In this study, we analyzed the entire
nucleotide sequences of 11 mitochondrial DNA, which is 5-10 times faster than nuclear DNA,
of Tokyo bitterling, and which part of the sequence is optimal for identifying the intra-specific
variations.
2. Materials and Methods
We analyzed total mitochondrial DNA sequences of 11 Tokyo bitterling from Tochigi
Prefecture. Those nucleotide sequences were determined in previous studies, for each of genes
using software for molecular evolution and phylogenetic analysis of DNA sequence data.
3. Results and Discussions
Some of the results of analysis for each gene were shown below. DNA sequences were divided
into three clades. However, the tree topology within the third clade differed depending on the
gene to be analyzed. By analyzing in more detail, we would like to clarify which part of which

gene is the most suitable for the purpose of examining diversity between strains.

61 B2
2 B1
B B3
3 B
B4 B4

reference L tanagoreference
Ha3 —)

Had Ha3

Tanago12 Tanago12

Yad A1

Has

Had
a1 Has

om0 oo
A. A phylogenetic tree bade on COIl gene sequences. B. A phylogenetic tree bade on ND5 gene sequences.
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The Ecology of Bats
Chiho lyanaga (Hiroshima Municipal Hiroshima Secondary School 11" grade)
Masahide Nishibori (Graduate School of Integrated Sciences for Life, Associate Professor)

Purpose of the study
The Free-Tailed Bats which have been specified as an endangered species Il have been
found and protected in our school. It is said that bats carry pathogens, virus and so on,
however, it’s difficult to protect bats and to take not being carried pathogens measures
because there are few reports of species with obvious ecology (habitat distribution, active
period, feeding habit, pathogens and virus which bats carry and so on). In this study, we
would like to establish a way to elucidate the feeding habit using bat’s excrement because
it is a non-invasive method and easily to correct. Also, we would like to help elucidating all
of bats’ ecology, not only the Free-Tailed Bats.
Method
We use the Greater-Hourseshoe Bats’ excrement since it is easily to collect and they live
everywhere in Japan, and then, we established a way to elucidate the feeding habit using
bat’s excrement (we collected their excrement for about one year). After that, we collected
the Free-Tailed Bats’ excrement, observed by microscope and recorded in pictures.
Result and discussion
The excrement contained scares, wings, component eyes and so on. We especially
discovered a lot of various and sizes scare so we think that the Greater-Hourseshore Bats
like to eat moths. We could find that wild bats usually eat insects. In the observation for
a year, it was almost same that a kind of insects which bats ate. As a result, we found that
it is possible to reveal the feeding habit of bats using excrement by examining them.
Acknowledgement
I would like to express my gratitude to Mr. Masahide Nishibori (Graduate School of
Integrated Sciences for Life, Associate Professor), Mr. Jun Hatase (Hiroshima Municipal
Asa Zoological Park, Curator) and Ms. Ayako Noda (Hiroshima Municipal Asa Zoological
Park, Veterinarian).
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Development of a Low Damage GaN Process Using Photo Enhanced Chemical Etching

Shiho Otomo (Nagoya University Affiliated Upper Secondary High School)
Chihiro Nishiwaki (Gifu High School)

Purpose of the study

In recent years, due to the progress of global warming, efficiency improvement in power
exchange is expected. Gallium Nitride (GaN), which enables devices to become smaller
and more efficient, is gaining attention. However, GaN can be damaged during a
process called “etching” which results in low efficiency. Therefore, we conducted an
experiment on the improvement of the etching process.

Method

A new method called PEC (Photo Enhanced

. - . . . Ny Ga*
Chemical) etching uses irradiation and e l I \/ a
electrochemically  etches  the  surface, W — ey
replacmg the COI{V9nF1°nal m,eth,Od' The (DiThe light shining from rThe holes come together and
process of PEC etching is shown in right. The abowe makes holes GaN breaks down to Ga™ and Ny

light shines over the GaN in potassium 1
hydroxide (KOH) solution which is an P
electrolyte solution. This allows holes to

generate on the surface and by doing so, the =" """ Bh Rk b O

Ga ions from GaN and OH- in the solution P in the solution to make Ga;0,

bond together to form gallium oxide, which

dissolves in KOH. By repeating this process, we can etch the surface on GaN. We
examined the effects the voltage and solution concentration can have on the flatness of
the surface after etching. Then we used a microscope to observe the etched surface. In
addition, we also evaluated the intensity of damage with the photoluminescence
method to evaluate the properties of GaN, and compared the results with the
conventional etching method.

Ga0y

Results and Discussion

As a result, we found that the surface is etched evenly when a voltage is applied and the
solution concentration is reduced. We believe that the generation rate of holes increase
when applied a voltage and a balance is achieved between the generation rate of holes
and supply rate of OH when the concentration was reduced. In addition, we found that
PEC etching has less damage than the conventional method. We believe this is because
the conventional method damages the surface by bombarding GaN with ions whereas
PEC etching uses chemical solution. However, we found roughness variation on the
same sample which poses a challenge for productization. Looking ahead, we would like
to eliminate this roughness variation to fabricate devices using PEC etching.
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Natural Radiation in Unexpected Places
Karin Hiranuma (KikuzatoHigh School)
Honoka Osaki(ToyotaNishiHigh School)

Purpose of the Study

The amount of natural radiation around us
is determined mainly by two factors;
potassium 40 contained in concrete and
cosmicrays that come from space. We
wondered how geological factors and altitude
affect the amount of natural radiation, and
so we decided to measure the amountof
naturalradiationin Aichi prefecture, which
has a varying intensity of natural radiation, as

it can be seen from Figure 1. Figua . Geolgiontty aslmmled amolint
of radiation in Japan

Method

We used a small mobile device called the GROWTH- TAC Detector to measure
the amount of natural radiation. Toresearch how geologicalfactorsaffected the
amountofnaturalradiation, we went on two train trips, and to research how the
altitude affected the amount of natural radiation, we went on a ferris wheel.

Results and Discussion
Fromthemeasuringonthetrain, wediscovered that
the amount of cosmic rays are low underground
compared toabove ground, due to the ground
blocking them coming from above. Also, the "
amount of natural radiation underground overall E
i

is high, because of the potassium 40 containedin
theconcretewallsaround. One thing we did not @
expect, was that the amount of natural radiation i !
became low whenever the train crossed a river. B 5 S 9 1 0 1 A 551 i ¢
From this we found out that water absorbs fime (5)
radiation just like the atmosphere does. Fiad I

. Mmeasurermen agoya
Furthermore, we expected that geological factors ine (river indicated in biue)
would affect the amount of natural radiation the
most. However, we found out that environmental
factors makes an even bigger impact. From the
ferris wheel experiment, we discovered that the
amount of radiation from potassium 40 decreases
the higher the altitude, but meanwhile the amount
of cosmic rays does not change much. Thisis
because the energy of cosmicrays are very high,
and so we cannot see any change in just several
tens of meters.

count rade30s

s % & B 0 3 3% ok

" e we m we w mm e e

time (s)

Figure 3. measurement on the ferris
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Simulation of non-elliptic liquid flow
Goto Yuna (Hakuryo High School, 2nd grade)
Advisor: Kageyama Akira (Kobe University)
1. Purpose of the study
Surface oscillation of liquid flow is observed in our daily lives, such as a
flow of tea poured from a teapot. (Fig. 1) L. Rayleigh found that surface

tension is the cause and studied the linear regime for almost circular cross

section with small sinusoidal modulations.[!! Recently, a nonlinear theory

[~

for elliptic cross section has been established.?! (Fig. 2) Fig.1 Surface oscillation of milk
In this study, we aimed to explore the function of initial velocity ) .

in horizontal directions to surface oscillation. With a simulation i

model we developed, we found a novel type of spiraling liquid flow. ~ « M'

2. Method

. . . Fig. 2 Surface oscillation (elliptic
We developed a 2D simulation model, “Surface Point Method”. In

. . . o cross section) [
the model, we assume that the observer is moving with the liquid

flow and substituted material points connected with line segments for the surface. Surface Point
Method can simulate not only initial shapes other than ellipse, but also initial horizontal velocity
of the surface. However, strong non-linearity is beyond acceptance. We clarified the limit of our
model by comparing it with the linear theory established by Rayleigh and the non-linear theory
for elliptic cross section.

3. Result and Discussion

(1) According to Rayleigh’s linear theory, the period of surface O

e e T
/ t

oscillation depends on the azimuthal mode number, m. Whenm - —

is 2~10, the value of period agreed well. On the other hand, by '(:J = | I

comparing with the non-linear theory for elliptic cross section, i I o,

we confirmed that the values agree with enough accuracy when O O O

the ratio of minor axis to major axis is more than 0.75. (Fig. 3)

. L. . Fig 3. Oscillation of elliptic cross

(2) When a certain initial velocity is set, the cross section rotates
section (minor/major = 0.75)

-

while keeping the shape of the cross section. Accordingly, the
flow shows spiral shape. (Fig. 4)
This spiraling liquid flow is due to the propagation of waves caused by ‘

surface tension. Therefore, the total angular momentum is almost zero.

4. Acknowledgement
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Study for designing the future mission of radio occultation measurement of
Venus atmosphere among small satellites using data assimilation
Asako Hosono (Toshimagaoka Women High School Grade 2)
Norihiko Sugimoto (Keio University)

1. Purpose of the study

Solid parts of the Venus are similar to those of the Earth, but the atmospheric conditions
are quite different. Because of the thick cloud layer around 45 to 70 km, atmospheric states
under the cloud are unknown. Radio occultation measurement between the Earth and a
satellite enables us to observe lower atmosphere below the cloud, but the frequency of the
observation is quite few. Recently, radio
occultation measurement among small satellites
(Fig.1) has been proposed by our collaborator, Dr.
Chi (NASA/JPL). In this study, we investigated
the usefulness of this observation using Venus
data assimilation system (VALEDAS)V.
2. Method among small satellites

(=) without data assimilation () 1 vertical profiles at 85°N, 2-hourly

Fig.1 Radio occultation measurement

There is a unique structure, “cold collar”,
where the temperature at 60-80° latitude is
lower than that of polar region at the altitude of
about 65 km. In this study, we conducted

observation system simulation experiment

assuming radio occultation measurement @ 2vertical profiles at 85N, ¢hourly (@ 8 vertical profiles at 85°N, &-hourly

among small satellites. Idealized observations
were prepared from French Venus General

effectiveness of this observation by the I “

perature (K)

T

circulation model?, in which cold collar is
realistically reproduced. We investigated the

reproducibility of the cold collar. Fig.2 The temperature fields for the cases

3. Result and discussion with 12 observations per a day (66km)
Fig.2 is the temperature fields for the cases with 12 observations per a day. Cold collar is
reproduced only in (d), so it is shown that the number of observation points is more
important than the frequency. In addition, though only temperature is assimilated, zonal
wind also changes. In real observation, it is possible to observe 3 vertical points with 2 or 4
hourly for the radio occultation measurement by only 3 satellites. Therefore, it is expected
that radio occultation measurement by small satellites will be promising at least to improve
the polar atmospheric structures. The results obtained until now is being submitted as an
English refereed paper® and assimilation considered real orbit is ongoing.
4. Acknowledgement
I would like to thank N. Sugimoto, who supervised me, Y. Kikuchi, M. Abe and all of my
collaborators in the country and overseas.
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1. Research Purpose and Its Significance

The fundamental knowledges of natural radiation are sometimes required from the
scientific points and social problems. Especially, the studies on natural radiations which
exist in nearby, are significant when we have to face to artificial radiations in and out of
restricted area. In this study, an intensity of natural radiation has been measured in a
unit of [1/sec.m?], and its time variations have been also studied related to atmospheric
pressure [hPa]. Down-going cosmic ray muon is one of the typical components of natural
radiation, therefore overall radiation intensity becomes to be smaller by the effect of
atmospheric material’s absorption. The time variation of atmospheric pressure is a global
movement of air material, and its feature could be shown in the natural radiation.

Method

A radiation meter of GAMMA-SCOUT(GS) has been used for this measurement. Its
effective area is limited, so 5 GS were set in simultaneously to improve the statistical
error. The measurements have been carried out in August and September of 2019, with a
static atmospheric condition and under an effect of Typhoon #15 attack.

Results and Discussions

726.8/sec/m? has been observed as a natural
radiation intensity from data taken in Aug. 8
at univ. campus. Also, intensity observation
has been carried out during the typhoon

Time variation of Pressure

§8EES

Pressure[hPa]
h\

attack. Fig 1 shows the pressure variation for : _ H

32hours of Sep.8-9. A relation between e ¥

radiation intensity and pressure is shown in i - 100 150 200 40
Fig.2. Absorption rate could be estimated as - M. SHISBASEIN1250

0.12%/hPa. Muon components created and Fig.1 Pressure variation in Typhoonl5

travelled from the top of atmosphere, then AT A A Bl Wi
some of them lose its energy and intensity |_**
decrease in term of muon absorption in the air. E ra it et £
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