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Verification of mold-free polysaccharide hydrogels
Ayaka Kishida (Tokyo Metropolitan Hibiya High School 2nd 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
ǋ-carrageenan (Fig.1), one kind of polysaccharide hydrogels
was used for this experiment. First, ǋ-carrageenan, pure
water and calcium chloride were mixed, subsequently mold
prevention seasoning was added to it. Next these samples
were poured into test tubes, and a label was put on each
Fig.1 Structure of ǋ-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)
4. Acknowledgement
I would like to express my sincere appreciation for the cooperation of Professor Toshiyuki
Watanabe at the Graduate School of Engineering, and the people of the GIYSE program at Tokyo
University of Agriculture and Technology.
5. References
“What is carrageenan”, SANSHO Co., Ltd., http://sansho.co.jp/find/polthknr/carrageenan
Garlic Dictionary, https://www.229dic.com/arigakouza/vol07.html
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Research on Sterilization and Deodorization Effects of Shell Fired Calcium
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Aika Takeuchi (Uwajima East High School 2 nd grade)
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Supervisor: Ryoji Takahashi (Ehime University)
1. Purpose of the research

 ◊✲ࡢ┠ⓗព⩏

Ehime prefecture has a thriving fishery industry, which also brings problems of effective

ឡ┴ࡣỈ⏘ᴗࡀ┒ࢇ࡛࠶ࡿ୍᪉࡛ࠊᗫᲠࡉࢀࡿ㈅Ẇࡢฎ⌮ࡀㄢ㢟࡞ࡗ࡚࠸࡚ࠊ㈅Ẇࢆ᭷ຠ
⏝ࡍࡿࡇࡀᚲせࡉࢀ࡚࠸ࡿࠋ⚾ࡣࠊᏱᓥ⏘ࡢ㈅ẆࡢᡂศࡀⅣ㓟࢝ࣝࢩ࣒࡛࢘࠶ࡿࡇ
ࡽࠊឡ┴ࡢከᵝ࡞㈅Ẇࢆࡗ࡚ࡶ᪤〇ရྠᵝࡢ㝖⳦࣭ᾘ⮯ຠᯝࢆᣢࡘ⏝᪉ἲࡀ☜❧࡛ࡁ
ࡿ⪃࠼ࠊᮏ◊✲ࢆ⾜࠺ࡇࡋࡓࠋᮏ◊✲࡛ࡣࠊྛ㈅Ẇࡢᵓ㐀ࢆ X ⥺ᅇᢡࠊ♧ᕪ⇕⇕㔜㔞ྠ
 ◊✲ࡢᡭἲ

The following shells were used as experimental samples in this research.
Shells: Chlamys nobilis (Noble scallop), Pinctada fucata martensii (Japanese pearl oyster),

 ᮏ◊✲ࡢᐇ㦂ヨᩱࡋ࡚௨ୗࡢ㈅Ẇࢆ⏝࠸ࡓࠋ
㈅Ẇ:ࣄ࢜࢘ࢠ࢞ࠊࢥࣖ࢞ࠊࢧࣜࠊ࢝࢟ࠊ࣍ࢱࢸ࢞

Ruditapes philippinarum (Manila clam), Crassostrea gigas (Oyster), Patinopecten
yessoensis (Japanese scallop)

ᐇ㦂Ϩ ;5'㸸↝ᡂ๓ᚋࡢࡍ࡚ࡢ㈅Ẇ⢊ᮎ↝ᡂ๓ᚋࡢヨ⸆ Ⅳ㓟࢝ࣝࢩ࣒࢘ 
ᐇ㦂ϩ 7*'7$㸸↝ᡂ๓ࡢࡍ࡚ࡢ㈅Ẇ⢊ᮎ↝ᡂ๓ࡢヨ⸆

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

ᐇ㦂Ϫ 6(0㸸↝ᡂ๓ᚋࡢࡍ࡚ࡢ㈅Ẇ⢊ᮎ↝ᡂ๓ᚋࡢヨ⸆
ᐇ㦂ϫ ᾘ⮯ຠᯝࡢ᳨ドᐇ㦂㸸௨ୗࡢ  ࡘࡢࢫࢸࢵࣉ࡛ᐇ㦂ࢆ⾜ࡗࡓ
ࢫࢸࢵࣉ 㸬㸯㸣㓑㓟Ỉ⁐ᾮཪࡣ 㸣ࣥࣔࢽỈ⁐ᾮࢆ / ࣏ࣜ⿄ PO ධࢀࡿ
ࢫࢸࢵࣉ 㸬㈅Ẇ↝ᡂ࢝ࣝࢩ࣒࢘ཪࡣࢩࣜ࢝ࢤࣝࠊάᛶⅣ J ࢆຍ࠼ࡿ
ࢫࢸࢵࣉ 㸬Ẽయ᳨▱⟶࡛ᾘ⮯ຠᯝࢆホ౯ࡍࡿ
 ⤖ᯝ⪃ᐹ
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࢝ࣝࢧࢺ࡛࠶ࡾࠊࢧࣜࡢ⤖ᬗᵓ㐀ࡣࣛࢦࢼࢺ࡛
࠶ࡗࡓࠋࢥࣖ࢞ࡣ࢝ࣝࢧࢺࣛࢦࢼࢺࡢ㸰ࡘ
ࡢ⤖ᬗᵓ㐀ࢆᣢࡗ࡚࠸ࡓࠋ↝ᡂᚋࡢ㈅Ẇࡘ࠸࡚ࡣࠊࡍ
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Ex. III 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
Step1. 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
gigas and Patinopecten yessoensis shell before firing are
Calcite. The structure of Ruditapes philippinarum shell
before firing is Aragonite. Two structures of Pinctada fucata
martensii before firing are calcite and aragonite. All fired

Pinctada fucata
martensii
Ruditapes
philippinarum

CaCO3

shells have the same structure. From Ex. II, it is thought

ᯝࠊ㈅ẆࡢⅣ㓟࢝ࣝࢩ࣒࢘᭷ᶵ≀ඹ⇕ศゎࡉࢀࡓࡇ
ࡀศࡗࡓࠋᐇ㦂Ϫࡽࠊ↝ᡂ๓ࡣ㐪࠺ᵓ㐀ࡔࡗࡓ㈅Ẇ

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

ᐃࠊ㉮ᰝᆺ㟁Ꮚ㢧ᚤ㙾࡛᫂ࡽࡋࠊ㝖⳦࣭ᾘ⮯ຠᯝࡢ᭷↓ࢆ᳨ドࡍࡿࠋ

 ᅗ 1ࠊ2 ࡣᐇ㦂Ϩࡢ⤖ᯝࢆ♧ࡋ࡚࠸ࡿࠋ↝ᡂ๓ࡢ㈅Ẇ

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

that calcium carbonate of shells and organic matters were
pyrolyzed. From Ex. III, Ruditapes philippinarum and
Patinopecten yessoensis were different in structure before
firing, but both became spherical structure after firing. The
result of Ex. IV will be shown at the session.
4. Acknowledgement
I would like to express the deepest appreciation to Mr.
Ryoji Takahashi, professor at Ehime University. I thank
Professor Wei Zhou (Ehime Univ.) for proofreading the
manuscript.
5. References
Nobuji Koyama & Wataru Urai (2006). Scallop shell
ceramics. Kobunshi, 55(7), 510.
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Fig.1 XRD (Before firing)
Pinctada fucata
martensii
Ruditapes
philippinarum
Chlamys nobilis

CaO

Fig.2 XRD (After firing)
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Milling hydrogenation of MgB

୰ᕝ㕲Ỉ㸦⌮Ꮫ㒊ᾏὒ⮬↛⛉Ꮫ⛉Ꮫ⣔㸧

Rin Chinen{, Tessui Nakagawat
({Okinawa Prefectural Kaiho high School 2nd grade,

1. ◊✲ࡢព⩏┠ⓗ
 ࣐ࢢࢿࢩ࣒࢘࣎ࣟࣁࢻࣛࢻ㸦Mg(BH㸲)2㸧ࡣ㧗࠸Ỉ⣲ᐜ㔞㸦14.9 wt㸣㸧࡛࠶ࡿࡓ
ࡵ㸪Ỉ⣲㈓ⶶᮦᩱࡋ࡚ᮇᚅࡉࢀ࡚࠸ࡿࠋỈ⣲྾ⶶ࣭ᨺฟᛂ Mg(BH4)2 ֎ MgB2 + 4H2
ࡢᕥྥࡁࡢᛂ࡛ࡣ㸪㏻ᖖ 400 Υ㸪900 Ẽᅽ࡛Ỉ⣲ࡍࡿᚲせࡀ࠶ࡿࡀ㸪ඛ⾜◊✲࡛ࡣ
MgB2 ࢆ THF㸦ࢸࢺࣛࣄࢻࣟࣇࣛࣥ㸪C4H8O ࡢ 5 ဨ⎔Ⅳ⣲㓟⣲ࢆ 1 ࡘྵࢇࡔ⎔≧࢚࣮
ࢸࣝ㸧࣑ࣜࣥࢢ㸦ᐜჾ࣮࣎ࣝヨᩱẼయࢆධࢀ㸪ᶵᲔ࡛ΰྜࡍࡿ㸧ᚋ㸪300 Υ㸪
700 bar H2 㞺ᅖẼୗ࠸࠺ẚ㍑ⓗ ࡞᮲௳࡛Ỉ⣲ᡂຌࡋࡓ{)ࠋᮏ◊✲࡛ࡣࡼࡾ 
࡞᮲௳࡛ࡢ MgB2 ࡢỈ⣲ࢆ┠ᣦࡋ࡚㸪ᐊ

࣭Ỉ⣲㞺ᅖẼୗ࡛ࡢ࣑ࣜࣥࢢỈ⣲t)ࡼࡿ

Mg(BH4)2 ࡢྜᡂࢆ┠ⓗࡋ㸪ࡉࡽ THF ࡢᙳ㡪ࢆ᳨ウࡋࡓࠋ
2. ◊✲ࡢᡭἲ
 ձMgB2 ᬆMgB2 + THF ᬇMgB2 + AlB2 ᬈMgB2 + AlB2 + THF ᬉMgB2 + Al ᬊMgB2
+ Al + THF ࡢヨᩱࢆ 1 MPa ࡢ H2 㞺ᅖẼୗ࡛ࡑࢀࡒࢀ 20 㛫㸪ືᆺ࣑ࣜࣥࢢ⨨ࢆ⏝
࠸࡚࣑ࣜࣥࢢࡋ㸪ᚓࡽࢀࡓヨᩱࢆ⇕㔜㔞-♧ᕪ⇕ศᯒ-࢞ࢫ㉁㔞ศᯒ㸦TG-DTA-MS㸧

tFaculty of science, University of the Ryukyus)
1. Purpose of the study
Magnesium borohydride (Mg(BH4)2) has been paid attention as a hydrogen
storage material due to high H2 density (14.9 wt%). Although hydrogen absorption of
MgB2 (MgB2 + 4H2 Ѝ Mg(BH4)2) normally proceeds at least under 900 bar H 2 at
400 °C, ball-milled MgB2 with THF (tetrahydrofuran, C4H8O) was hydrogenated under
700 bar H2 at 300 °C.1㸧 We, in this study, aim to synthesize Mg(BH4)2 by milling
hydrogenation2㸧 of MgB2 with/without THF under H2 pressure at room temperature
in order to realize milder hydrogenation condition.
2. Method
ձMgB2, ղMgB2 + THF, ճMgB2 + AlB2, մMgB2 + AlB2 + THF, յMgB2 + Al, and
նMgB2 + Al + THF, were milled 20 h under 1 MPa H2, respectively. Their hydrogen

ᐃࡼࡾỈ⣲྾ⶶ㔞ࡢホ౯ࢆ⾜ࡗࡓࠋ

absorption amount were evaluated by Thermogravimetry (TG) - Differential Thermal
Analysis (DTA) - Mass spectroscopy (MS). Infrared (IR), and X-ray diffraction (XRD)

 ᅗ 1 ձղࡢ TG-DTA-MS ᐃࡢ⤖ᯝࢆ♧ࡍࠋࢇࡢヨᩱ࠾࠸࡚㸪ᨺฟ࢞ࢫࡢ
ᡂศࡣỈ⣲࡛࠶ࡾ㸪DTA㸦ᛂ⇕㸧ࡣ᫂░࡛࠶ࡗࡓࠋྛヨᩱࡢỈ⣲྾ⶶ㔞ࡣࡑࢀࡒ

were employed in order to investigate hydrogenated state after milling.
3. Result and discussion
TG-DTA-MS of ձ and ղ showed similar profiles (Figure 1). Almost all of
samples (ձ to ն) released only H2 and showed unclear DTA profiles. Their released

ᐃ㸪㉥እ྾ศග㸦IR㸧
 ⤖ᯝ⪃ᐹ

ᐃ㸪X ⥺ᅇᢡ㸦XRD㸧

ࢀ㸪ձ0.93 wt%㸪ղ0.85 wt%㸪ճ1.40 wt%㸪մ3.00 wt%㸪յ1.32 wt%㸪ն1.92 wt%࡛࠶
ࡗࡓࠋմնࡢ㉁㔞ኚࡀࡁ࠸ࡢࡣࡑࢀࡒࢀ CO㸪CHΏࡢᨺฟࡼࡿࡶࡢ⪃࠼ࡽࢀ
ࡿࠋỈ⣲ࡢࡳࢆᨺฟࡋ㸪᭱ࡶ㉁㔞ࡀῶᑡࡋࡓࡢࡣյ࡛࠶ࡗࡓࠋ࡚ࡢヨᩱ࠾࠸࡚⌮ㄽỈ
⣲ᨺฟ㔞ࡼࡾ 10 wt㸣௨ୖᑡ࡞ࡗࡓࡓࡵ㸪᭦᮲௳ࢆ᭱㐺ࡍࡿᚲせࡀ࠶ࡿ⪃࠼ࡽࢀ

hydrogen amount were ձ0.938㸪ղ0.85㸪ճ1.40㸪մ3.00㸪յ1.32, and ն1.92 wt%.
High TG value of մ and ն could derive CO2 and CH4 emissions. Since their

ࡿࠋ

absorbed H2 amount were far from theoretical value, more optimization is required.


ᅗ 1. MgB2 ࠾ࡼࡧ MgB2+THF ࡢ TG-DTA-MS ⤖ᯝࠋ㉥⥺㸸MS㸦Ỉ⣲ࡢᨺฟᙉᗘ㸧㸪Ⅼ
⥺㸸TG㸦㉁㔞ኚ㸧㸪㟷⥺㸸DTA㸦 ᗘᕪࠋ⇕ࡀ㛵ࢃࡿᛂࡢ᭷↓ࡑࡢ✀㢮ࢆ♧ࡍ㸧
XRD ࡛ࡣ㠀ᬗ㉁ࡢࡓࡵุู࡛ࡁ࡞ࡗࡓࡀ㸪IR ࡛ࡣ THF ↓ࡋࡢሙྜ࡛ B-H ⤖ྜ⏤᮶ࡢ
ࣆ࣮ࢡࡀぢࡽࢀࡓࠋ௨ୖࡼࡾ㸪THF ࢆΰྜࡋ࡞࠸᪉ࡀ㸪ࡼࡾከࡃࡢỈ⣲ࢆ B-H ⤖ྜࡢᙧ
࡛྾ⶶࡍࡿࡇࡀศࡗࡓࠋᚋ㸪Mg(BH4)2 ࡢ⏕ᡂࡘ࠸᳨࡚ウࢆ⾜࠺ணᐃ࡛࠶ࡿࠋ
4. ㅰ㎡
ᮏ◊✲ࡣ Godwin Severa ࡉࢇ㸦ࣁ࣡⮬↛࢚ࢿࣝࢠ࣮◊✲ᡤ㸧㸪Cody Sugai ࡉࢇ㸦ࣁ࣡
㸧㸪ᐑᒸ⿱ᶞඛ⏕㸪ᕷᕝ㈗அඛ⏕㸪᪂㔛ᜨከࡉࢇ㸦ᗈᓥ㸧ࡢ༠ຊ㸦ඹྠ◊✲㸧ࡼ
ࡗ࡚⾜ࢃࢀࡓࠋ࣑ࣜࣥࢢᐇ㦂ࡣ℈ᕝዉࡉࢇ㸦⌰⌫㸧ࡢ༠ຊ࡛⾜ࢃࢀࡓࠋ
 ཧ⪃ᩥ⊩
Sugai, et al., ChemPhysChem 20 (2019) 1155
2㸧 T. Nakagawa, et al., Int. J. Hydrogen Energy 38 (2013) 6744-6749
1㸧 C.

5

Figure 1. TG-DTA-MS of MgB2 and MgB2 + THF.
Although XRD results were hard to analyze due to amorphous, IR indicated existence
of B-H bond in the no-THF milled samples.
4. Acknowledgement
In this study, Dr. Severa and Mr. Sugai prepared the samples, Prof. Miyaoka, Prof.
Ichikawa, and Mr. Shinzato helped the measurement of TG-DTA-MS, IR, and XRD,
and Mr. Hamakawa helped milling hydrogenation.
5. References
1㸧 C.

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

2㸧 T.

Nakagawa, et al., Int. J. Hydrogen Energy 38 (2013) 6744-6749
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Studies on an interesting relationship between fragrance and molecular
structures

タᴦ ⳹㸦㇂㧗ᰯ  ᖺ㸧

Hana Shidara㸦Ohtani high school 2nd grade㸧
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Makoto Yasuda, Yoshihiro Nishimoto, Akihito Konishi


㸬◊✲ࡢ┠ⓗព⩏
ᯇⲖࡢ㤶ࡾᡂศ࡛࠶ࡿ࣐ࢶࢱࢣ࣮࢜ࣝࡣ RFWHQRO ࡛࠶ࡾࠊኳ↛≀ࡽࡢᢳฟ࠾ࡼࡧேᕤⓗ

1㸬Purpose of the study

࡞ྜᡂࡶࡉࢀ࡚࠸ࡿ㸦ཧ⪃ᩥ⊩㸯㸧
ࠋࡋࡋࠊࡑࡢ㤶ࡾࡀ࣐ࢶࢱࢣ࣮࢜ࣝࡢࡢศᏊᵓ㐀౫Ꮡࡍ

 1-Octen-3-ol is one of flavor components of matsutake fragrance. It can be extracted from

ࡿࡶࡢࡣ◊✲ࡉࢀ࡚ࡣ࠸࡞ࡗࡓࠋᮏࢸ࣮࣐࡛ࡣࠊ࣐ࢶࢱࢣ࣮࢜ࣝࡢ㒊ศᵓ㐀ࢆኚࡉࡏࡓ」

mushrooms and be synthesized artificially. However, nobody has studied about what molecular

ᩘࡢศᏊࡢྜᡂࢆ⾜࠸ࠊ㤶ࡾศᏊᵓ㐀ࡢ㛵ಀࡘ࠸࡚᫂ࡽࡍࡿࡇࢆ┠ⓗࡋࡓࠋ

structures of 1-octen-3-ol the fragrance depends on. In this study, several compounds that were

㸬◊✲ࡢᡭἲ

similar to 1-octen-3-ol were synthesized and a relation between fragrance and molecular

㤶ࡾࡢᡂศࡢ୍ࡘ࡛࠶ࡿ࣐ࢶࢱࢣ࣮࢜ࣝࡢศᏊᵓ㐀ࡢ≉ᚩ㸦ᐁ⬟ᇶ㸧╔┠ࡋࠊࡑࢀࡽࡢᐁ⬟
ᇶࢆኚࡉࡏࡓྜ≀ࡢྜᡂࢆ⾜࠸ࠊ㤶ࡾࡢኚࢆㄪࡓࠋ

structures were considered.
2㸬Method

㤶ࡾࡢホ౯ࢆ  ேࡢホ౯⪅࡛⾜ࡗࡓࠋホ౯⪅ࡀヰࡋྜࡗ࡚Ỵࡵࡓ࢝ࣅ⮯࣭࢟ࣀࢥ⮯࣭ࣇ࣮ࣝࢸ

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

࣮ࡉ࣭⮯࠸ࡢᙉᙅࡢ  Ⅼࡢ㡯┠ࡘ࠸࡚ࠊ ẁ㝵࡛ホ౯ࡋࡓࠋ

on the following four items, musty, earthy, fruity, and strength of fragrance.

㸬⤖ᯝ⪃ᐹ㸦ᅗ⾲➼㸧
Ⅳ⣲㸫Ⅳ⣲㔜⤖ྜࢆ༢⤖ྜኚ࠼ࡓศᏊࠊࣄࢻࣟ࢟ࢩᇶࢆࢣࢺࣥ㒊ኚ࠼ࡓศᏊࠊࣄࢻࣟ

3㸬Result and discussion

࢟ࢩᇶࢆࢭࢺ࢟ࢩᇶኚ࠼ࡓศᏊࠊ㣬ⅣỈ⣲㒊ࢆఙ㛗ࡋࡓศᏊࡢ㸲ࡘࡢศᏊࡢྜᡂࢆ⾜

 Four compounds were actually synthesized and their fragrances were evaluated. A part of

࠸ࠊ㤶ࡾࢆẚ㍑ࡋࡓࠋ௨ୗࡑࡢ୍㒊ࢆ♧ࡍࠋ

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.


 ࡇࢀࡽࡢศᏊᵓ㐀㤶ࡾࡢẚ㍑ࡽࠊࣄࢻࣟ࢟ࢩᇶࡣ⮯࠸ࡢ✀㢮㛵ಀࡋࠊⅣ⣲㸫Ⅳ⣲㔜⤖
ྜࡣ⮯࠸ࡢᙉᙅ㛵ಀࡍࡿ⪃ᐹࡋࡓࠋ
㸬ㅰ㎡
ᮏ◊✲ࢆ㐍ࡵࡿᙜࡓࡾࠊᏳ⏣ඛ⏕ࠊすᮏඛ⏕ࠊᑠすඛ⏕ࡽࡣ⇕ᚰ࡞ࡈᣦᑟࢆ㈷ࡾࡲࡋࡓࠋ
ཌࡃឤㅰࢆ⏦ࡋୖࡆࡲࡍࠋࡲࡓࠊ

ࡃぢᏲࡾࠊ⣽㒊ࢃࡓࡿࡈᣦᑟࢆ㈷ࡗࡓ㜰ᏛᏛ㝔ᕤ

Ꮫ◊✲⛉ࡢᏳ⏣◊✲ᐊࡢⓙᵝࡶཌࡃᚚ♩ࢆ⏦ࡋୖࡆࡲࡍࠋ

 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(II) Complex with DL-Phenylalanine: External Stimuliinduced Emission Changes

ᯘ ᙬ㸦㇏ᓥᒸዪᏊᏛᅬ㧗➼Ꮫᰯ 㸰ᖺ㸧

Ayano Hayashi (Toshimagaoka-Joshigakuen Senior High School 2nd grade)
1㸬 ◊✲ࡢ┠ⓗព⩏
㏆ᖺ㸪እ㒊่⃭㸦ຊᏛⓗ่⃭ࡸ᭷ᶵ⁐፹Ẽ㸪⇕࡞㸧ᛂ⟅ࡋ࡚ⓎගⰍࢆኚ࠼ࡿ“Ⓨගᛶ
ࢡ࣑ࣟࢬ࣒”ὀ┠ࡀ㞟ࡲࡗ࡚࠸ࡿ㸬ࡇࡢࢡ࣑ࣟࢬ࣒ࡣ┠࡛ࡣぢ࠼࡞࠸่⃭ࢆྍどࡍࡿࡔࡅ

1. Purpose of the Study
Square planar cyclometalated platinum(II) complexes in trans-N,N-configuration have been widely

࡛࡞ࡃ㸪࣑ࢡࣟ࡞่⃭ࡀ⤖ᬗ≧ែࢆኚࡉࡏࡓࡇࡼࡿศᏊ㛫┦స⏝ࡢࡕࡀ࠸㉳ᅉࡍࡿ
ࡓࡵ㸪ᇶ♏Ꮫⓗ㸪≀⌮Ꮫⓗ⯆῝࠸⌧㇟࡛࠶ࡿ㸬

investigated due to their interesting luminescence properties.1 In the solid state, the complexes were
aggregated in various stacking modes through intermolecular Pt–3WDQGʌ–ʌLQWHUDFWLRQV, and the extent

ᖹ㠃ᅄ㓄ᵓ㐀ࢆࡿⓑ㔠(II)㘒యࡣ㸪ᅛయ≧ែ࠾࠸࡚ศᏊࡀ✚ᒙࡋࡸࡍ࠸ࡓࡵ㸪ᵝࠎ࡞

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

ศᏊ㛫┦స⏝㸪≉ⓑ㔠㛫┦స⏝ࡸ ʌ–ʌ ┦స⏝ࡢᙳ㡪ࡼࡾ⁐ᾮ୰ࡣ␗࡞ࡿ≉␗ⓗ
࡞Ⓨග≉ᛶࢆ♧ࡍ 1)㸬✀ࠎࡢ L-࣑ࣀ㓟㸦 L-

cis-isomers has not been performed much (Fig. 1). In fact, to the best of our knowledge, a few complexes
cy
yc
cllo
om
me
etta
alla
atte
ed
d lliig
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an
nd
d
c
in cis-configuration have been isolated.
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Luminescence chromism of PtII complexes in
response to external stimuli is current interest.
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The emission changes are induced by changes in
strengths of intermolecular interactions, thus

X
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ࢺᆺⓑ㔠(II)㘒య
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ompl ex
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stacking structures play an important role in the
t r ans- c om pl ex
c
m pl ex
chromism.
Fig. 1.Cis- and trans-cyclometalated Pt complexes
Luminescence properties of cis- and trans-Pt
complexes with 7, 8-benzoquinolinato (Hbzq) and L-Į-aminocarboxylate as a cyclometalated and an

✲ࡉࢀ࡚࠸࡞࠸㸬᭱㏆㸪ࢩࢫయࡣ㸪⁐ᾮ୰࡛ࡣࢺࣛࣥࢫయࡼࡃఝࡓⓎග≉ᛶࢆࡶࡘࡀ㸪ᅛయ
≧ែ࡛ࡣࡃ␗࡞ࡿⓎගᣲືࢆ♧ࡍࡇࡀ᫂ࡽ࡞ࡗࡓ 3)㸬

mechanochromism.

ࡑࡇ࡛㸪⚾ࡣ㸪ࣇ࢙ࢽࣝࣛࢽࣥࡢࣛࢭ࣑య㸦DL-HPhe㸧ࢆ⿵
ຓ㓄Ꮚ⏝࠸ࡓࢩࢫ-࠾ࡼࡧࢺࣛࣥࢫ-ࢩࢡ࣓ࣟࢱ࣮ࣞࢺᆺⓑ

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

࣮ࣞࢺ㓄Ꮚࡢ❅⣲ࡢࢺࣛࣥࢫ㸦ྥ࠸
ഃ㸧⿵ຓ㓄Ꮚ㸦N^X㸧ࡢ❅⣲ࡀ㓄ࡋࡓ

ᅗ 1㸬ࢩࢫ࠾ࡼࡧࢺࣛࣥࢫ–ࢩࢡ࣓ࣟࢱ࣮ࣞ

㔠(II)㘒య cis-/trans-[Pt(bzq)(DL-Phe)]㸦ᅗ 2㸧ࢆྜᡂࡋ㸪ࡑࡢⓎ
ග≉ᛶࡘ࠸࡚ẚ㍑᳨ウࡋࡓ㸬
2㸬 㘒యࡢྜᡂ
cis-[Pt(bzq)(DL-Phe)] ࡣ㸪࣓ࢱࣀ࣮ࣝ୰㸪ࢼࢺ࣒࣓ࣜ࢘ࢺ࢟ࢩ
ࢻᏑᅾୗ㸪DL-HPhe [Pt(bzq)(DMSO)Cl] ࢆᐊ ࡛ᛂࡉࡏࡿࡇ
࡛ᚓࡓ㸬trans-[Pt(bzq)(DL-Phe)] ࡣ㸪ඛࡢᛂ⁐ᾮࢆຍ⇕㑏ὶ
ࡍࡿࡇ࡛ᚓࡓ㸬ྜᡂࡋࡓࡑࢀࡒࢀࡢ㘒యࡢ⁐ᾮ㈋⁐፹ࢆຍ
࠼ࡿࡇ࡛㸪cis-[Pt(bzq)(DL-Phe)] ࢆ⣸Ⰽ⢊ᮎࡋ࡚ trans[Pt(bzq)(DL-Phe)] ࢆ࢜ࣞࣥࢪ⢊ᮎࡋ࡚ᚓࡓ㸬
3. ⤖ᯝ⪃ᐹ

H2
N

N

2).

Pt
O

ancillary ligand, respectively, were studied previously,2 and most of the complexes showed

O

Phe)]
ciis
s--[[P
Ptt((b
bzzq
q))(( --P
c
DL he)]

2. Synthesis
The reactions of PtII precursors [Pt(bzq)(DMSO)Cl] with DL-HPhe in the presence of NaOMe at room
temperature and 70° rendered cis- and trans-[Pt(bzq)(DL-Phe)], respectively. Recrystallization of each
complex gave purple and orange powder of cis- and trans-[Pt(bzq)(DL-Phe)], respectively.

N

O

O

Pt
N
H2

-Phe)]
t r ans-[Pt(bzq)(DL-Phe)]

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
colors.

ᅗ 2㸬┠ⓗ㘒య
 ࢩࢫయࢆ⍨⍙ங㖊࡛ࡍࡾ₽ࡋࡓࡇࢁ㸪ぢࡓ┠ࡢⰍⓎගⰍ
ࡀὸⰍኚࡋࡓ㸬୍᪉㸪ࢺࣛࣥࢫయ่⃭ࢆຍ࠼࡚ࡶ㸪Ⰽࡣࢇኚࡋ࡞ࡗࡓ㸬⌧ᅾ㸪
ྛ✀ ᐃࢆ⾜࠸㸪ࡇࡢኚࡢཎᅉࡘ࠸࡚ㄪ࡚࠸ࡿ㸬
4. ㅰ㎡

(Graduate School of Science and Engineering, Saitama
University) and Prof. Takashi Fujihara (CACS, Saitama

 ᮏ◊✲⾜࠺࠶ࡓࡾࡈᣦᑟ࠸ࡓࡔࡁࡲࡋࡓᇸ⋢ᏛࡢỌ⃝᫂ྡᩍᤵ㸪⸨ཎ㝯ྖᩍ
ᤵ㸪㔝᱇ྐ༤ኈ㸪ⓑ▼㍤Ặཌࡃ࠾♩⏦ࡋୖࡆࡲࡍࠋ
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Fig. 2 Cis- and trans-[Pt(bzq)(DL-Phe)]
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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)

ឡ▱┴❧ᒸᓮ㧗➼Ꮫᰯ㻌 ᐑ⏣⨾ⰼ㻌 㟼ᒸ┴❧ᯇ㧗➼Ꮫᰯ㻌 ෆᒣᙬ⤮㻌

 ◊✲┠ⓗព⩏
࢘ࣝࢫࡼࡗ࡚ᘬࡁ㉳ࡇࡉࢀࡿࡀࢇࡢ࠺ࡕࠊẖᖺ  ேࡶࡢேࡀࠊ࢚ࣉࢫࢱ࣭ࣥࣂ࣮࢘
ࣝࢫ㸦(%9㸧࠸࠺࢘ࣝࢫࡼࡿࡀࢇࡗ࡚࠸ࡿࠋᡂேࡢ 㸣௨ୖࡀឤᰁࡋ࡚࠾ࡾࠊ

1.

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

චᶵ⬟ࡀపୗࡍࡿࡀࢇࢆࡣࡌࡵࡍࡿᵝࠎ࡞㞴ࡢཎᅉ࢘ࣝࢫ࡞ࡿࡇࡀ▱ࡽࢀ࡚

year. Over as much as 90% of adults are already infected with EBV, and when our

࠸ࡿࡀࠊ⌧ᅾࡇࡢ (%9 ᑐࡍࡿ᭷ຠ࡞⒪⸆ࡀ࡞࠸ࠋࡑࡇ࡛ࠊ(%9 ࣄࢺࡢ⮬↛චࡢ㛵

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

ࢃࡾࢆㄪࡿࡓࡵࠊᶵ⬟ᮍゎ᫂࡞ (%9 㑇ఏᏊ %/5) ╔┠ࡋ࡚◊✲ࢆ⾜ࡗࡓࠋ
 ᡭἲ

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.

㸦㸯㸧%/5) ࡀ࠸ࡘⓎ⌧ࡍࡿࡢㄪࡿ
%/5)㸰ࡀ₯అឤᰁ⁐ゎឤᰁࡢࡕࡽ࡛Ⓨ⌧ࡍࡿࡢࢆほᐹࡋࠊ
㛫ࡀ⤒ࡘࡈⓎ⌧㔞ࡢኚࢆㄪࠊឤᰁࡢලయⓗࡢẁ㝵
࡛Ⓨ⌧ࡍࡿ㑇ఏᏊ࡞ࡢࢆ≉ᐃࡋࡓࠋࡑࡢࡓࡵ %/5) ࡢᢠయࢆ

2.

Method
(1) Observe when BLRF2 gets expressed

⏝࠸࡚࢙࢘ࢫࢱࣥࣈࣟࢵࢸࣥࢢἲࡼࡾࢱࣥࣃࢡ㉁ࢆ᳨ฟࡋࡓࠋ
㸦㸰㸧%/5) ࡀࡇ࡛Ⓨ⌧ࡍࡿࡢほᐹࡍࡿ

We observed whether BLRF2 gets expressed during latent

㛫᥋⺯ගᢠయἲࡼࡾࠊ%/5) ࡀ⣽⬊ࡢࡢ㒊ศඹᒁᅾࡍࡿࡢࢆඹ↔Ⅼ࣮ࣞࢨ࣮㢧ᚤ㙾
ࢆ⏝࠸࡚ほᐹࡋࡓࠋ

and in which stage BLRF2 gets expressed by detecting proteins

infection or lytic infection, how the level of expression changes
by western blotting using anti-BLRF2.
(2) Find out where BLRF2 is in a cell

㸦㸱㸧%/5) ࡀࣥࢱ࣮ࣇ࢙ࣟࣥࡢⓎ⌧ࢆᢚไࡍࡿ࠺᳨ドࡍࡿ
ࣝࢩࣇ࢙࣮ࣛࢮࢵࢭࢆ⏝࠸࡚ࠊࣄࢺࡢ⮬↛ච࠾࠸࡚࡚ࡶ㔜せ࡞ᙺࢆᯝࡓࡍࣥ

We observed labeled molecules in cells by Indirect fluorescent antibody technique with

ࢱ࣮ࣇ࢙ࣟࣥ࠸࠺ࢱࣥࣃࢡ㉁ࡢⓎ⌧㔞ࢆࠊ%/5) ࡀᢚไࡍࡿࡢ࠺ࢆ᳨ドࡋࡓࠋ
 ⤖ᯝ⪃ᐹ

Confocal laser microscopy to find out where BLRF2 is in a cell.
(3) Test how BLRF2 interacts with the immune system

㸦㸯㸧%/5) ࡣࠊᚋᮇ㑇ఏᏊࡢⓎ⌧ࢆᢚไࡍࡿ '1$ ྜᡂ㜼ᐖ 3$$ ࢆῧຍࡍࡿⓎ⌧ࡀࡳࡽ
ࢀ࡞ࡃ࡞ࡗࡓࡇࡽࠊ⁐ゎឤᰁࡢᚋᮇࡢẁ㝵࡛Ⓨ⌧ࡍࡿ㑇ఏᏊ࡛࠶ࡿࡇࡀࢃࡗࡓࠋ
㸦㸰㸧%/5) ࡣ⣽⬊ෆࡢ᰾ᒁᅾࡍࡿࡇࡀศ
ࡗࡓࠋࡲࡓࠊ࢘ࣝࢫ '1$ ࡢ」〇⨨ࡢᵓᡂ

We tested whether BLRF2 inhibits the expression of Interferon, which is a very
3.

(1) When PAA which is a DNA synthesis inhibitor was added, BLRF2 protein didn’t get

ᅉᏊࡢ୍ࡘ࡛࠶ࡿ %05) ୍㒊࡛ඹᒁᅾࡍࡿࡇ
ࡶほᐹ࡛ࡁࡓࠋ%/5) ࡣ (%9 ࡢቑṪ㐣⛬࠾

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

࠸࡚ࠊ'1$ 」〇ࡸ࢘ࣝࢫ⢏Ꮚࡢᡂ⇍㛵ࡍ
ࡿྍ⬟ᛶࡀ⪃࠼ࡽࢀࡿࠋ

viral DNA. So this result suggested the
possibility of involvement of BLRF2 in viral DNA

㸦㸱㸧%/5) ࡣࣥࢱ࣮ࣇ࢙ࣟࣥࡢⓎ⌧㔞ࢆᢚไࡋࡓࡇࡽࠊ(%9 ࡢ⮬↛චᛂ⟅ᅇ㑊㛵
ࡋ࡚࠸ࡿࡢ࡛ࡣ࡞࠸⪃࠼ࡽࢀࡿࠋ

replication or maturation of viral particle.
(3) BLRF2 protein inhibited the amount of Interferon expression, so we can say BLRF2

 ㅰ㎡
ྡྂᒇᏛᏛ㝔་Ꮫ⣔◊✲⛉࢘ࣝࢫᏛ◊✲ᐊࡢᮌᮧᏹᩍᤵࠊΏ㎶ᓫᗈඛ⏕ࡣࡌࡵ◊✲ᐊ
ࡢࡳ࡞ࡉࡲ
ྡ 0,5$,*6& ࡢ㛵ಀ⪅ࡢࡳ࡞ࡉࡲ

4.

ᒸᓮ㧗ᰯࠊᯇ㧗ᰯࡢඛ⏕᪉
 ཧ⪃ᩥ⊩
Chien et al., N Engl J Med, 2001
Ma et al., J Virol 2012, Murata et al, Rev Med Virol,2014
Wu et al.,Cell host microbe 2015
Johannsen et al., 2004 PNAS

important protein for the innate immune system.
Results and Discussion

may help EBV escape the innate immune system
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ᢠࡀࢇࢩࢡࣟ࣍ࢫࣇ࣑ࢻࡀṑ⬇ᙧᡂཬࡰࡍᙳ㡪

The influence of anti-cancer drug, cyclophosphamide in tooth development

Ᏻ⸨ ඃ㑣 ⚟ᒸ┴❧✑㧗➼Ꮫᰯ  ᖺ 
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 ◊✲ࡢ┠ⓗ

1. Purpose

ṑࠊၚᾮ⭢ࠊⷣ࠾ࡼࡧẟ࡞ࡢჾᐁࡣୖ⓶í㛫ⴥ┦స⏝ࡼࡾᙧᡂࡉࢀࡿࡇࡀ▱ࡽࢀ
࡚࠾ࡾࠊᙧែᙧᡂᮇ࠾࠸࡚ࠊ᪲┒࡞⣽⬊ቑṪࡀㄆࡵࡽࢀࡿࡇࡽࠊᢠࡀࢇࡢస⏝ࡀ
⏕ࡌࡸࡍ࠸ჾᐁࡋ࡚▱ࡽࢀ࡚࠸ࡿࠋస⏝ࡋ࡚ࠊṑࡢᙧᡂ␗ᖖ࠾ࡼࡧḞᦆࠊཱྀῬឤࠊ
ぬ␗ᖖ࠾ࡼࡧ⬺ẟ࡞ࡀᣲࡆࡽࢀࡿࡀࠊṑࡢ≧ࡢࡳࡀࠊᢠࡀࢇ⒪ࡀ⤊ࢃࡗࡓᚋࡶᅇ
ࡍࡿࡇࡀ࡞࠸ࠋᑠඣࡀࢇࡢศ㔝࡛ẚ㍑ⓗࡼࡃ⏝ࡉࢀࡿᢠࡀࢇ࡛࠶ࡿࢩࢡࣟࣇ࢛ࢫ
ࣇ࣑ࢻࡣࠊṑࡢᙧᡂ␗ᖖ࠾ࡼࡧḞᦆࢆ⏕ࡌࡿࡇࡀሗ࿌ࡉࢀ࡚࠸ࡿࡀࠊࡑࡢヲࡋ࠸࣓࢝
ࢽࢬ࣒ࡣ࡛᫂࠶ࡿࠋࡑࡇ࡛ᮏ◊✲࡛ࡣࠊࢩࢡࣟࣇ࢛ࢫࣇ࣑ࢻࡢṑࡢᙧែᙧᡂ࠼ࡿ
ᙳ㡪ࢆゎ᫂ࡍࡿࡇࢆ┠ⓗࡋ࡚◊✲ࢆ⾜ࡗࡓࠋ
 ᮦᩱ᪉ἲ
⫾⏕ 14 ᪥㱋࣐࢘ࢫṑ⬇ࢆ㢧ᚤ㙾ୗ࡛ฟࡋࠊ20%FBS, 10% penicillin and streptomycin, 2mM
l-glutamin ࠾ࡼࡧ ȝJPODVFRUELFDFLG ࢆῧຍࡋࡓ F12 ࣓ࢹ࣒࢘ࢆ⏝࠸࡚ࠊ5% CO2, 37°C
⎔ቃୗ࡛ჾᐁᇵ㣴ࢆ⾜ࡗࡓࠋᇵ㣴ṑ⬇ࡣࠊචᰁⰍἲ࠾ࡼࡧ RT-qPCR ἲࢆ⏝࠸࡚ゎᯒࢆ⾜
ࡗࡓࠋ
 ⤖ᯝ⪃ᐹ
⫾⏕ 14 ᪥㱋࣐࢘ࢫṑ⬇ࢆฟࡋࠊ0-5.0mM ⃰ᗘ࡛ࢩࢡࣟࣇ࢛ࢫࣇ࣑ࢻࢆῧຍࡋࠊ7 ᪥㛫
ჾᐁᇵ㣴ࢆ⾜ࡗࡓࡇࢁࠊᇵ㣴 2 ᪥┠ࡼࡾࠊࡍ࡚ࡢ⩌࠾࠸࡚ṑ⬇ᙧᡂࡀ㜼ᐖࡉࢀ࡚࠸
ࡓࠋࡑࡇ࡛ࠊචᰁⰍἲࢆ⏝࠸࡚ࠊKi67 (⣽⬊ቑṪ࣐࣮࣮࢝)࠾ࡼࡧ Caspase3 (࣏ࢺ࣮ࢩࢫ
࣐࣮࣮࢝)ࡢⓎ⌧ࢆ☜ㄆࡍࡿࡇ࡛⣽⬊ቑṪ࠾ࡼࡧ⣽⬊Ṛࢆホ౯ࡋࡓࠋࢩࢡࣟࣇ࢛ࢫࣇ࣑
ࢻῧຍ⩌ࡢṑ⬇ୖ⓶⣽⬊࠾࠸࡚ࠊKi67 㝧
ᛶ⣽⬊ᩘࡀ᭷ពῶᑡࡋ࡚࠸ࡓࡀࠊ
Caspase3 ࡢ Ⓨ ⌧ ࡣ ㄆ ࡵ ࡽ ࢀ ࡞  ࡗ ࡓ
(Figure 1)ࠋࡇࢀࡽࡢ⤖ᯝࡽࠊṑࡢⓎ⏕ึ
ᮇ࠾ࡅࡿṑཎᛶୖ⓶⣽⬊ࡣࠊࢩࢡࣟࣇ࢛
ࢫࣇ࣑ࢻࡼࡗ࡚⣽⬊ቑṪࡀ㜼ᐖࡉࢀ
ࡿࡀࠊ࣏ࢺ࣮ࢩࢫࡣᙳ㡪ࡀ࡞࠸ࡇࢆ
ุ᫂ࡋࡓࠋḟࠊRT-qPCR ἲࢆ⏝࠸࡚ࠊࢩࢡࣟࣇ࢛ࢫࣇ࣑ࢻῧຍ⩌࠾ࡅࡿ APEQ3LW[
6S 1N[- 6R[ ࠾ࡼࡧ p21 ࡢⓎ⌧ࣃࢱ࣮ࣥࢆ☜ㄆࡋࡓࠋṑ⬇ᙧᡂࡢึᮇⓎ⌧ࡍࡿୖ⓶
⣽⬊ࡢศࡢ࣐࣮࣮࡛࢝࠶ࡿ APEQ ࡀࢩࢡࣟࣇ࢛ࢫࣇ࣑ࢻῧຍ⩌࡛ඃῶᑡࡋ࡚࠾ࡾࠊ
ࡉࡽ⣽⬊ቑṪᢚไᅉᏊ࡛࠶ࡿ p21 ࡢⓎ⌧ࡀୖ᪼ࡋ࡚࠸ࡓࠋ௨ୖࡢ⤖ᯝࡽࠊࢩࢡࣟࣇ࢛
ࢫࣇ࣑ࢻࡼࡗ࡚ࠊṑཎᛶୖ⓶⣽⬊ࡢศࡀᢚไࡉࢀࡿࡶࠊ⣽⬊ቑṪࡀᢚไࡉࢀࠊ
ṑ⬇ᙧᡂ㜼ᐖࡀ㉳ࡇࡗ࡚࠸ࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋ
 ㅰ㎡
ᮏ◊✲ࢆ㐍ࡵࡿ࠶ࡓࡾࡈᣦᑟ࠸ࡓࡔ࠸ࡓࠊ㧗ᶫ୍㑻ඛ⏕ࠊᐑᓮెዉᏊඛ⏕࠾ࡼࡧ Tian Tian
ඛ⏕ࢆࡣࡌࡵᕞᏛṑᏛ㒊ࡢṑ⛉▹ṇᏛᩍᐊࡢⓙᵝཌࡃᚚ♩⏦ࡋୖࡆࡲࡍࠋ

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.
2. 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% CO2 for 7 days. Cultured tooth germs
were analyzed by immunohistochemistry and quantitative real time PCR (qRT-PCR).
3. 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 (Fig1). There were no
differences in the expression pattern of
Caspase3-positive cells between the
DMSO-treated group and the CPAtreated group (Fig1), 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.
4. Acknowledgement
I am grateful to Dr. Takahashi I., Dr. Miyazaki K., Miss Tian T. and members of Section
of Orthodontics and Dentofacial Orthopedics, Kyushu University for their kind support.
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㹀㸫㸶                   ᠕⩏ሿᏛ
࣓ࢳࣝỈ㖟᭚㟢ࡼࡿከ✀ឤぬࣔࢲࣜࢸ㞀ᐖ㛵ࡍࡿ◊✲
⳥⏣┿⌮ 㸦ᮾிᏛⱁᏛ㝃ᒓᅜ㝿୰➼ᩍ⫱Ꮫᰯ  ᖺ㸧

㹀㸫㸶.(,281,9(56,7<
Behavioral and immunohistological analysis of peripheral nerve injury in methylmercuryexposed rats
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⠛⏣ 㝧 㸦ᮾி⸆⛉Ꮫ⸆Ꮫ㒊බ⾗⾨⏕Ꮫᩍᐊ ᩍᤵ㸧
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 ◊✲ࡢ┠ⓗព⩏
࣓ࢳࣝỈ㖟ࡣỈಛࡢཎᅉ≀㉁࡛࠶ࡾࠊ୰ᯡ࠾ࡼࡧᮎᲈ⚄⤒㞀ᐖࢆᘬࡁ㉳ࡇࡍࡇࡀ▱ࡽࢀ࡚࠸ࡿࠋ࣓ࢳ
ࣝỈ㖟ࡢ㐣࡞᭚㟢ࡣࠊᡭ㊊ࡢࡋࡧࢀ࡞ࢆక࠺ឤぬ㞀ᐖࡸ㐠ືኻㄪ➼ࢆฟ⌧ࡉࡏࡿࠋࡇࢀࡲ࡛୰ᯡ

1. Purpose of the study

⚄⤒࠾ࡅࡿ࣓ࢳࣝỈ㖟ẘᛶࡢⓎ⌧࣓࢝ࢽࢬ࣒ࡀ◊✲ࡉࢀࠊᵝࠎ࡞௬ㄝࡀᥦ♧ࡉࢀ࡚ࡁࡓࠋࡋࡋࠊᮎᲈ

Methylmercury (MeHg) is known to cause central and peripheral nerve disorders such as Minamata

⚄⤒࠾ࡅࡿ࣓ࢳࣝỈ㖟ẘᛶࡢⓎ⌧࣓࢝ࢽࢬ࣒ࡣᮍࡔゎ᫂ࡉࢀ࡚࠸࡞࠸ࠋࡑࡇ࡛ᮏ◊✲࡛ࡣࠊᮎᲈ⚄⤒ෆ

disease. The mechanism of toxicity of MeHg on central nerves have been well investigated. However,

ࡢᚋ᰿⚄⤒⠇࠾ࡅࡿࠊ③ឤࡸᅽឤࠊ ෭ឤ࡞ࡢᵝࠎ࡞ឤぬࣔࢲࣜࢸ㸦ឤぬᵝ┦㸧ࡢ࣓ࢳࣝỈ㖟ᑐ

differences in the sensitivity of MeHg in the several sensory modalities which detect external stimuli

ࡍࡿឤཷᛶࡢ㐪࠸ࢆࠊ⾜ືゎᯒච⤌⧊ᏛⓗᰁⰍࡼࡗ࡚ゎ᫂ࡍࡿࡇ࡛ࠊ࣓ࢳࣝỈ㖟ẘᛶࡢⓎ⌧࣓࢝

such as pain, pressure, heat, and cold have not been well investigated. This research was aimed to

ࢽࢬ࣒ࡢ୍➃ࢆ᫂ࡽࡍࡿࡇࢆ┠ⓗࡋࡓࠋ

evaluate the susceptibility of the sensory modalities to MeHg in peripheral nerves.
2. Method


 ◊✲ࡢᡭἲ
Ỉಛࣔࢹࣝࡣࠊᡂయ㞝ࡢ:LVWDUࣛࢵࢺሷ࣓ࢳࣝỈ㖟Ỉ⁐ᾮࢆ⤒⫶ⓗᢞࡋ࡚సᡂࡋࡓࠋᢞ㔞ࡣ
 PJNJGD\ࡋࠊᢞᮇ㛫ࡣ᪥㛫ᢞ᪥㛫ᮍᢞࡍࡿࢧࢡࣝࢆᅇࠊィ㐌㛫⾜࡞ࡗࡓࠋࢥࣥࢺ
࣮ࣟࣝࡣయ㔜࠶ࡓࡾྠ㔞ࡢỈࢆᢞࡋࡓࠋ
ᢞ㛤ጞ┤ᚋࡼࡾࠊ
య㔜 ᐃࠊᚋ⫥ᕪࡢ☜ㄆࢆ⾜࠺ࡶࠊ
⾜ືゎᯒࡋ࡚)RRWVKRFNWHVW㸦ᐖ่⃭㸧
ࠊYRQ)UH\WHVW㸦ᅽຊ่⃭㸧
ࠊ7DLOGLSSLQJWHVW㸦KRW 
FROG㸧
㸦 ࣭෭ឤ่⃭㸧࠾ࡼࡧ7DLOIOLFNWHVW㸦 ឤ่⃭㸧ࢆ᪥㛫㡰ḟ⾜࡞ࡗࡓࠋࡲࡓࠊࢥࣥࢺ࣮ࣟࣝࠊ
'D\㸦ᢞ㐌㛫ᚋ㸧࠾ࡼࡧ'D\㸦ᢞ㐌㛫ᚋ㸧ࡢࣛࢵࢺࡽᚋ᰿⚄⤒⠇㸦'5*㸧ࢆฟࡋࠊ⤖'5*
ษ∦㛫᥋ⓗච⤌⧊Ꮫࢆ㐺⏝ࡋࡓࠋ

 ⤖ᯝ⪃ᐹ
Ỉಛࣔࢹࣝ࠾࠸࡚ࠊ෭ぬࡣᢞ㛤ጞ᪥┠ࡽࠊ ぬࡣ᪥┠ࡽ᭷ព࡞㕌☻ࡀほᐹࡉࢀࡓࡀࠊ෭ぬ࣭
ぬࡶࡑࡢᚋࢥࣥࢺ࣮ࣟࣝࣞ࣋ࣝࡲ࡛ᅇࡀㄆࡵࡽࢀࡓࠋᅽぬࡣ᪥࠾᭷ព࡞㕌☻ࡀほᐹࡉࢀࡓᚋ᭷
ពᕪࡀ୍᪦ᾘኻࡋࠊࡑࡢᚋ᪥┠ࡽࡧ᭷ព࡞㕌☻ࡀ⾲ฟࡋࡓࠋ③ぬࡣ᪥┠ࡼࡾ᭷ព࡞㕌☻ࡀほᐹࡉ
ࢀࡓࡶࡢࡢࠊࡑࡢᚋᅇࡋࡓࠋ௨ୖࡢࡇࡽࠊ␗࡞ࡿឤぬࣔࢲࣜࢸ࠾ࡅࡿ࣓ࢳࣝỈ㖟ᑐࡍࡿឤཷ
ᛶࡣࠊࡑࡢ⾲ฟᮇ࠾ࡼࡧᅇᮇࡑࢀࡒࢀ㐪࠸ࡀ࠶ࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋࡲࡓࠊච⤌⧊ᰁⰍ
ࡼࡗ࡚ࠊᅽឤࢆᢸ࠺ᶵᲔཷᐜჾཬࡧ⮬ᕫཷᐜჾࡢ㸰✀㢮ࡢឤぬࣔࢲࣜࢸࡀ࣓ࢳࣝỈ㖟᭚㟢᪥┠࡛᭷ព
ῶᑡࡋ࡚࠸ࡿࡇࡀㄆࡵࡽࢀࡓࠋᚋ'D\ࡽ'D\ࡲ࡛ࡢ'5*ษ∦ࡸࠊ✀ࡢឤぬࣔࢲࣜࢸࢆᢸ
࠺⣽⬊ࡢ⤌⧊Ꮫⓗゎᯒࢆ⾜࠺ࡇ࡛ࠊ⾜ືゎᯒࡢ⤖ᯝࡢᩚྜᛶࢆ☜ㄆࡋࠊᮎᲈ⚄⤒࠾ࡅࡿ࣓ࢳࣝỈ㖟
ẘᛶࡢᙳ㡪ࢆ☜❧ࡉࡏࡿࠋ

 ㅰ㎡

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.
3. Result and discussion
It 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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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㸬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 1 and
physical/cognitive/mental related outcomes of the community-dwelling elderly people.

2㸬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㸬Result and Discussion
The study participants seemed to be healthier in
physical and cognitive functions as indicated by the good
scores of ADL, IADL and MMSE, compared with the
normal elderlies. Most subjects were found to use four or
more drugs, on the other hand, only about 40% of the
subjects were using the DBI drugs. This study examined
the data at baseline and requires additional investigation
including prognosis.
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Development of new therapeutic strategy for Hereditary Multiple Exostosis
(HME) by genome editing
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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
7KHURHQWJHQSLFWXUHRI+0(SDWLHQW
may be a new therapeutic strategy for HME. We are trying to
KWWSVZZZVDVHLNDLRUMSPHGLFDOGLVHDVHRVHWHRFKRQ
G

establish Ext1 knockout (KO) cell using CRISPR/Cas9 system.
Then we are going to examine whether the edited cells can abnormally differentiate into
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: ST2,
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 Ext1 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
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
10T1/2 for genome editing. We successfully constructed a
plasmid and will try to do genome editing with this plasmid.
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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

㠀ཎᛶศࡅࡽࢀࡿࠋཎᛶࣞࣉࢺࢫࣆࣛࡣື≀ࡢ⭈⮚ᐃ╔ࡋࠊᒀ୍⥴⎔ቃ୰ฟ
ࡉࢀࡿࠋࣄࢺࡣᒀ࡛ởᰁࡉࢀࡓỈࡸᅵተ᥋ゐࡍࡿࡇ࡛ࠊே⋇ඹ㏻ឤᰁ࡛࠶ࡿࣞࣉࢺࢫࣆ

can colonize the kidney and are excreted into urine, contaminating the environment.

ࣛࢆᘬࡁ㉳ࡇࡍࠋ᪥ᮏࡢ⣙༙ᩘࡢࡀἈ⦖ࡼࡾሗ࿌ࡉࢀ࡚࠸ࡿࡓࡵࠊ⌰⌫Ꮫ࡛ࡣ⎔ቃ୰

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

ࡢࣞࣉࢺࢫࣆࣛࡢㄪᰝࢆᐃᮇⓗ⾜ࡗ࡚࠸ࡿࠋࣞࣉࢺࢫࣆࣛࡢᝈ⪅ࡽࡣཎᛶࣞࣉࢺ

Leptospira interrogans is the main etiological agent of leptospirosis in Okinawa. However,

ࢫࣆࣛࡢ Leptospira interrogans ࡀ᳨ฟࡉࢀࡿࡀࠊᮍࡔ⎔ቃ୰ࡽศ㞳࡛ࡁ࡚࠸࡞࠸ࠋࡇࢀࡲ
࡛ࡣࠊL. interrogans ࡢ⎔ቃ୰ࡢᩘࡀᑡ࡞࠸ཬࡧቑṪࡀ㐜࠸ࡓࡵ༢㞳࣭ᇵ㣴ࡀᅔ㞴ࡔࡉࢀ࡚

they are slow growing bacteria.

࠸ࡓࡀࠊᮏ◊✲࡛ࡣࠕ⏕ࡁ࡚࠸ࡿࡀᇵ㣴࡛ࡁ࡞࠸ࠖVBNC ≧ែ(Viable But Non Culturable)࡛
࠶ࡿࡓࡵ࡛ࡣ࡞࠸࠸࠺௬ㄝࢆ❧࡚ࡓࠋᇵᆅ࣭ᇵ㣴ἲࡢᨵၿࡼࡾࣇ࣮ࣝࢻࡼࡾ᥇ྲྀࡋࡓ

protocol for isolation of pathogenic Leptospira from environmental soil of Okinawa.
2. Methods

ᅵተࡽ VBNC ≧ែ࠶ࡿᛮࢃࢀࡿ L. interrogans ࡢศ㞳ࢆヨࡳࡓࠋ
◊✲ࡢᡭἲ

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

 ⎔ቃศ㞳ᰴࡢ L. biflexa  L. alstoniiࠊ⮫ᗋศ㞳ᰴࡢ L. interrogans ࢆ⏝࠸࡚ᇵᆅࡢᨵၿࢆ
᳨ウࡋࡓࠋࡲࡎࠊVBNC ≧ែࡢ⳦ࢆάᛶࡉࡏࡿࡓࡵ TCMK-1(ࢿࢬ࣑ࡢ⭈ᒀ⣽⟶ୖ⓶⣽⬊⤌

which were isolated from the environment and L. interrogans isolated from a clinical sample
were used as controls to improve the culture media. Different concentrations of H2O2 were

⧊ࡢᇵ㣴ୖΎ)ࢆᚑ᮶ࡢ EMJH ᇵᆅῧຍࡋࡓࠋḟ L. interrogans ࡀ HOࡢᢠᛶࢆᣢ
ࡘࡇࡽࠊࡢ⳦ࡢቑṪࢆᢚ࠼ࡿࡓࡵ HOࢆῧຍࡋࡓࠋᅵተࡣ 2019 ᖺ 7 ᭶Ἀ⦖┴㒊

added to the media to select L. interrogans, which is resistant to H2O2, from other
Leptospira spp. The new protocol for isolation of pathogenic Leptospira was applied to 33

⨨ࡍࡿዟ㛫ᕝ࣭※Ἑᕝ࡚ィ 5 ᡤࡽ 33 ࢧࣥࣉࣝ᥇ྲྀࡋࠊᨵၿࡋࡓᇵᆅࢆ⏝࠸࡚ 30Υ
࡛ᇵ㣴ࡋࡓࠋ

soil samples collected during July (2019), from 2 rivers (Okuma and Genka) located at the
northern part of Okinawa.
3. Results and discussion

⤖ᯝ⪃ᐹ
 ึ௦ᇵ㣴ࡢ⤖ᯝࠊࡍ࡚ࡢࢧࣥࣉࣝ࠾࠸࡚ᬯど㔝㢧ᚤ㙾ୗ࡛ࣞࣉࢺࢫࣆࣛᒓᛮࢃࢀࡿࡽ

In this study, we hypothesized that L. interrogans persists
in the environment in a viable but non culturable (VBNC) state and developed a new

Dark filed microscopy observation showed that all 33 soil samples were spirochete-

ࡏࢇ⳦ࢆㄆࡵࡓࠋࡇࢀࡽࡢ᳨యࡘ࠸࡚ 4 ࢧࣥࣉࣝࡀቑ⳦ᇵ㣴 1 㛫ᚋ 5 ✀㢮ࡢᢠ⳦⸆
(STAFF)ࢆຍ࠼ࡓሙྜࡣ㝜ᛶࠊቑ⳦ᇵ㣴㸲᪥㛫ᚋຍ࠼ࡓሙྜࡣ㝧ᛶ࡞ࡗࡓࠋSTAFF ῧຍᚋ

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,

ࡢᇵ㣴ᾮ࡛ࡶࡽࡏࢇᆺ⳦௨እࡢ⳦ࡢቑṪࡀㄆࡵࡽࢀࡓࡓࡵ 0.2μm ࣇࣝࢱ࣮࡛ℐ㐣ࡋࠊࡉࡽ
⥅௦ᇵ㣴ࢆࡋࡓࡇࢁ 30 ࢧࣥࣉࣝ(90%)࡛ࡽࡏࢇᆺ⳦ࡢ⣧ᇵ㣴࡞ࡗࡓࠋࡲࡓࠊ0.1mMHO

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

ࢆຍ࠼ࡓࡇࢁ 11 ࢧࣥࣉࣝ(33%)࡛ࡽࡏࢇ⳦ࡢቑṪࡀぢࡽࢀࡓࠋࡑࡢ୰࡛ࡶዟ㛫ᕝࡢ 1 ࢧࣥࣉ
ࣝࡣ 0.5 mMHOࡢῧຍᚋࡶቑṪࡀㄆࡵࡽࢀࡓࡓࡵࠊL. interrogans ࡢᏑᅾࡀ♧၀ࡉࢀࡓࠋ

contaminating bacteria in 30 samples (90%). Among them, 11 samples showed resistance to
0.1 mM H2O2 and 1 sample from Okuma River showed resistance to 0.5 mM H2O2. Our

ᅇ㛤Ⓨࡋࡓᇵ㣴ἲ࡛ᅵተ୰ࡢࣞࣉࢺࢫࣆࣛࢆᇵ㣴ࡍࡿࡇᡂຌࡋࠊVBNC ≧ែࡽᇵ㣴ྍ⬟
࡞ࣞࣉࢺࢫࣆࣛࡍࡿࡣ STAFF ↓ῧຍࡢቑ⳦ᇵ㣴ࡀ᭷ຠ࡛࠶ࡿ♧၀ࡉࢀࡓࠋᚋࡣࠊ

results showed that a longer incubation without addition of STAFF can improve the
recovery rate of leptospires and addition of H2O2 can be used for selection of pathogenic

HOᢠᛶࢆᣢࡘࡽࡏࢇ⳦ࢆ༢㞳ࡋࠊ⟭✀ࡢྠᐃࢆ㐍ࡵࡿணᐃ࡛࠶ࡿࠋ
ㅰ㎡

Leptospira. We will further characterized H2O2 resistant isolates and determine the species.
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Does the itch change a neural circuit in the spinal cord?
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㸯㸬◊✲ࡢ┠ⓗព⩏

1. Purpose of the study

ࢺࣆ࣮ᛶ⓶⅖ࡣࠊࡺࡳࡢ࠶ࡿ‵⑈ࡀ㛗ᮇ㛫⥆ࡃᝈ࡛࠶ࡿࠋஙᗂඣከࡃࠊ᪥ᮏ࡛ࡣ
ᗂඣࡢ 5㹼27㸣ࡀ⨯ᝈࡍࡿ㢖ᗘࡢ㧗࠸⓶ᝈ࡛࠶ࡿࠋⓎ࣭ᝏࡢせᅉࡋ࡚ࠊࢲࢽࡸ⣽⳦ࠊ

disease in 5 to 27% of infants in Japan. Tick and bacteria are known as worsening factors.

┿⳦࡞ࡀ▱ࡽࢀ࡚࠾ࡾࠊ
ࠕࡺࡳࡀ࠶ࡿࡽᥙࡃࠊᥙࡃࡉࡽࡺࡃ࡞ࡿࠖ࠸࠺ᝏᚠ⎔
㝗ࡿࠋࡇࢀࡲ࡛ࡢ◊✲ࡽࠊࡺࡳࢆఏ࠼ࡿ▱ぬ⚄⤒⥺⥔ࡀ⓶ࡢ⾲㠃ࡲ࡛ᐦఙࡧࠊࡺࡳ

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

ࢆឤࡌࡸࡍ࠸≧ែ࡞ࡗ࡚࠸ࡿࡇࡀሗ࿌ࡉࢀ࡚࠸ࡿࠋ
୍᪉ࠊࡺ࠸࠸࠺⓶ࡽࡢሗࡣࠊ⬨㧊࡛୰⥅ࡉࢀࠊ⬻ఏ㐩ࡉࢀࡿࠋࡇࡢࡇࡽࠊ

it easy to feel itching.
On the other hand, itching in the skin is received by the spinal cord and transmitted to

ࡺࡳࡢᝏᚠ⎔ࡢཎᅉࠊ⬨㧊⚄⤒ᅇ㊰ࡢኚࡀ㛵ࡍࡿࡢ࡛ࡣ࡞࠸⪃࠼ࠊࡇࡢⅬࢆ᫂ࡽ
ࡍࡿࡇࢆࡇࡢ◊✲ࡢ┠ⓗࡋࡓࠋ

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

㸰㸬◊✲ࡢᡭἲ
ࢺࣆ࣮ᛶ⓶⅖ࣔࢹ࣐ࣝ࢘ࢫࡋ࡚ሗ࿌ࡉࢀ࡚࠸ࡿ Nc/Nga ࣐࢘ࢫཬࡧᑐ↷⩌࣐࢘ࢫ

Atopic dermatitis is a disease that lasts for a long time with itching. It is a common skin

To make the model of atopic dermatitis, a cream including in tick as antigen was applied

(BALB/C) ࡢ⫼୰ࢲࢽᢠཎධࡾࢡ࣮࣒ࣜࢆ㐌 2 ᅇࠊ5 㐌㛫ሬᕸࡋࡓࠋ⫼୰ࡸ⪥ࡢ⓶ࡢฟ⾑
࡞ࢆ 4 ẁ㝵࡛ࠊ⤒ⓗホ౯ࡋࡓࠋNc/Nga ࣐࢘ࢫࡀࢺࣆ࣮ᛶ⓶⅖ࢆⓎࡋࡓࡇࢆ☜

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,

ㄆࡋࡓᚋࠊᚰ⮚ࡼࡾᅛᐃᾮࢆ℺ὶࡋࠊ⓶⬨㧊ࢆ᥇ྲྀࡋࡓࠋࢺࣆ࣮ᛶ⓶⅖ࡢែほᐹࡢ
ࡓࡵࠊ⓶ࡣࣃࣛࣇࣥษ∦ࢆసᡂࡋࠊ࣐࣊ࢺ࢟ࢩ࢚ࣜࣥ࢜ࢪࣥᰁⰍࢆ⾜ࡗࡓࠋ⬨㧊ࡣ⤖ษ

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

∦ࢆసᡂࡋࠊ▱ぬ⚄⤒⥺⥔ࢆゎᯒࡍࡿࡓࡵࠊᢠ CGRP ᢠయࢆ⏝࠸ࡓච⤌⧊Ꮫἲࢆ⾜ࡗࡓࠋ
㸱㸬⤖ᯝ⪃ᐹ

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

ࢺࣆ࣮ᛶ⓶⅖ࣔࢹ࣐ࣝ࢘ࢫ (Nc/Nga ࣐࢘ࢫ) ࡢ⓶⤌⧊࡛ࡣࠊ⾲⓶ࡀཌࡃࠊዲ୰⌫ (ⓑ
⾑⌫ࡢ 1 ✀) ࡢධࡸฟ⾑ࡀㄆࡵࡽࢀࠊࣄࢺࡢែ㏆࠸ࡇࡀࢃࡗࡓࠋ 

In the skin of an atopic dermatitis model mice, the epidermis became thicker, neutrophils

ࢺࣆ࣮ᛶ⓶⅖ࣔࢹ࣐ࣝ࢘ࢫ࠾࠸࡚ឤぬሗࢆཷࡅྲྀࡿ⬨㧊ࡢᚋゅ࡛ࠊCGRP 㝧ᛶ⥺⥔
ࡢᐦᗘࡀῶᑡࡋ࡚࠸ࡿࡇࡀࢃࡗࡓࠋࡇࢀࡽࡢࡇࡽࠊࢺࣆ࣮ᛶ⓶⅖ࡼࡾ⬨㧊ࡢ⚄

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.

⤒ᅇ㊰ኚࡀ⏕ࡌ࡚࠸ࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋᚋࠊ⚄⤒ఏ㐩㛵ࡍࡿࡑࡢࡉࡲࡊࡲ࡞ศ
Ꮚࡢኚࡘ࠸᳨࡚ウࢆ㐍ࡵ࡚࠸ࡿࠋ

These results are suggested that the neural circuit of the spinal cord may have changed due
to atopic dermatitis.
















㸲㸬ㅰ㎡
ࢺࣆ࣮ᛶ⓶⅖ࣔࢹ࣐ࣝ࢘ࢫࡢసᡂࡘ࠸࡚ࠊࡈຓゝ࠸ࡓࡔࡁࡲࡋࡓ⌰⌫ᏛᏛ㝔་Ꮫ
◊✲⛉ ⓶⛉Ꮫㅮᗙ 㧗ᶫ㐀ᩍᤵࠊᒣཱྀࡉࡸㅮᖌឤㅰ࠸ࡓࡋࡲࡍࠋ
㸳㸬ཧ⪃ᩥ⊩
STAT-3 dependent reactive astrogliosis in the spinal dorsal horn underlies chronic itch.
Nature Neuroscience (2015), 21, 927-933,
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ᨺᑕᛶ᰾✀ࢆ⏝࠸ࡓἙᕝᠱ⃮⢏Ꮚࡢ⛣⾜ᣲື㛵ࡍࡿ◊✲

Study on transport of riverine suspended solids by using radionuclides

ᖹ⃝ ⴌⰼ㸦▼ᕝ┴❧ᑿ㧗➼Ꮫᰯ  ᖺ㸧
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ᢸᙜᩍဨ㸸㛗ᑿ ㄔஓ ⴠྜ ఙஓ㸦㔠ἑᏛ ⎔᪥ᮏᾏᇦ⎔ቃ◊✲ࢭࣥࢱ࣮㸧
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㸯◊✲ࡢ┠ⓗព⩏
 ᪥ᮏ࡛ࡣ⌧ᅾᅜⓗ㐣㧗㱋ࡸேᡭ㊊ࡽ㎰ᯘᴗࡢ⾶㏥ࡀ῝้ࡋ࡚࠸ࡿࠋࡑࡢ⤖ᯝࠊ
Ỉ⏣ࡢᨺᲠࡸᅵᆅࡢⲨࢀᆅࡀၥ㢟࡞ࡗ࡚࠸ࡿࠋࡑࡢ୍᪉࡛ࠊἙᕝὶᇦࡽὶฟࡋࡓᅵተࡣ
Ἑཱྀ㏆ࡢ⏕ែ⣔ᙳ㡪ࢆཬࡰࡍྍ⬟ᛶࡀᣦࡉࢀ࡚࠸ࡿࠋ㔛ᒣ㔛ᾏ⎔ቃࡢಖࡘ࡞ࡆࡿࡓ


1. Purpose of the study
In Japan, the decline of agriculture and forestry is becoming more serious nationwide

ࡵࠊὶᇦෆࡢ⌧ᅾࡢᅵተ⢏Ꮚࡢὶฟᣲືࢆ᪥ᮏࡢᆺⓗ࡞Ἑᕝὶᇦࡢ≉ᚩ㸦᳃ᯘࠊỈ⏣㸧ࢆ♧
ࡍ▼ᕝ┴ࡢ⬟Ⓩ༙ᓥ⨨ࡍࡿ⇃ᮌᕝỈ⣔࡛ㄪᰝࡋࡓࠋ

from declining aging and labor shortages. As a result, paddy field abandonment and land



transported from the river basin may affect the ecosystem near the estuary. To conserve

㸰◊✲ࡢᡭἲ
 ᮏ◊✲ࡣ▼ᕝ┴ᑿᕷ࠶ࡿ⇃ᮌᕝࠊす㇂ෆᕝࠊἙෆᕝ࡛Ỉ㉁ㄪᰝࢆᐇࡋࡓࠋᅵᆅ⏝
᫂☜࡞㐪࠸ࡀࡳࡽࢀࡿ⇃ᮌᕝୖὶࠊ୰ὶࠊୗὶᨭὶࡢ㸰Ἑᕝほ Ⅼࢆタ⨨ࡋࠊほ ࡈ
Ỉ㉁ࠊὶ㏿ࢆ ᐃࡋࡓࠋࡲࡓࠊ᥇ỈࡋࡓἙᕝỈ / ࡽ㐃⥆㐲ᚰἲࡼࡾᠱ⃮⢏Ꮚࢆᅇࡋࠊ
┿✵⤖⇱ᚋ⢊ᮎヨᩱࡋࡓࠋἙᕝỈᠱ⃮⢏Ꮚࡣ *H ༙ᑟయ᳨ฟჾ࡛ẼࡽἙᕝὶᇦ
౪⤥ࡉࢀࡿ%Hࠊ&Vࠊ3E ࢆ

ᐃࡋࡓࠋࡲࡓࠊᠱ⃮⢏Ꮚࡢ⢏ᚄࡸⰍࡢ

ᐃࡶᐇࡋࡓࠋ

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
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waste have become problems. On the other hand, it has been pointed out that the soil

by continuous flow centrifugation. The suspended particles were measured for 7Be,
and

210Pb

137Cs,

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
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Fig. 1 shows the radionuclide concentration of suspended particles collected at each
station. Differences in suspended particles in the upstream, midstream, and downstream
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were observed in each month. The particles
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ἙᕝỈࡢᠱ⃮⢏Ꮚࡣ୰ὶࡽୗὶ

with different characteristics were supplied
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and the observation points downstream from
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results of river flow rate and suspended

between the upstream observation points




the middle stream. From the measurement
particle concentration, it was considered.
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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
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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
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inside of the vortex was higher than the surrounding atmosphere, and the temperature
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difference between them was more significant when the vortex diameter was small. By
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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.
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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
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
in the order of the knee outside, the bottom, and the knee inside. film (Top: 1st, Bottom: 2nd)
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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1. Objective and significance of the research
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A Franklin motor is a device that rotates a rotor by the positive and negative charge’s
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movement, repulsion, and attraction. Aim of this experiment is converting static electricity,

ࡉࢀࡿ㟼㟁Ẽࢆ㏫㟁ຊኚࡋά⏝࡛ࡁࡿࡼ࠺ࡍࡿࡇࢆ┠ᣦࡋࡓࠋ≉ࠊᢅ࠸㞴࠸

which is intended to be removed by many researches and products, into electric power by
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using the particular device. In particular, it is important that a pulsed high voltage that is
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difficult to handle can be smoothed by a Franklin motor. As a result, the energy problem can
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be solved not only by reducing the amount of energy used and saving electricity, but also by
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using what has been thrown away. It also aims to improve efficiency by understanding and
improving the complex charge transfer process.
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2. Experimental procedure
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Two stators of a self-made Franklin motor were connected to a Van de Graaff static charge
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generator, and the lead wire of a small motor attached as a rotor shaft was connected to a
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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
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as a function of the electrodes distance, which was varied between 0.5mm and 4.0mm.
3. Results and discussion
Figure 1 shows the voltage change in the

✀㢮ศࡅࡓࠋձࠊࠊPP ࡣࠊࠥ

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.
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ձ 0.5 - 1.5 mm: It took a short time to
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reach 15 mV, and it was fast to reach the
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maximum. However, trigger rotation was
needed at the beginning. ղ 2.0 - 3.0 mm:
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Change of the generated voltage with different electrodes distance.
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The maximum voltage was over 40 mV,
although it took time to reach the
Time[s]
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maximum. ճ Lager than 3.5mm: The

Fig. 䠍 Change of the generated voltage with
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maximum value gradually decreased as

different electrodes distance.
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the distance is increased. Thus, it was
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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
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efficiency. At present, we are investigating physical and chemical modification of the
electrodes.
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1. Purpose of the study
In these days, the dielectric-barrier-discharge plasma-actuator (DBD-PA) has attracted attention 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 actuations. As an evaluation method, we took videos of
the flight of the model airplane by two video cameras to measure the flight trajectory three-dimensionally. Figure 1 shows the experimental
setup. One camera is set behind a catapult, and
the other is set the position where the camera’s
line of sight is vertical to the launch direction of
the airplane. The recorded videos were processed
to capture the outline of the airplane. We evaluated the flight trajectory with changing the position where DBD-PA is installed, angle of a catapult and a launch speed.
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 experiments under the various experimental conditions.
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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
effective method to join them to other metallic materials. In
Fig.1 A typical appearance of ZB10M-W joint
the present study, a trial of solid-state diffusion bonding on
(applied force : 3.0 kN)
UHTC boride composite to metallic Tungsten was
investigated using Tantalum joining media.
2. Experimental Procedure
Zirconium diboride powder with 10 vol% Molybdenum disilicide powder (ZB10M) were ball-milled with ethanol for
100 hours. Then after, the powder batch was uniaxial
pressed and cold isostatic pressed. Then, the powder
compacts were sintered at 2000 ˈ for 1 hour under Ar
atmosphere. Finally, solid-state diffusion bonding of ZB10M
to W was conducted at 1600 ˈ under vacuum utilizing 50
Иm thick Ta foil as a joining media with different uniaxial
joining force, 0.67 kN or 3.0 kN. Shear strengths of the joints
were measured and microstructures of joining interface were
observed by using SEM-EDS.

Shear strength (ǔ03D)
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Applied force
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, wellbonded 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
Fig.3 SEM images of polished section of the
experimental conditions, and results in the higher shear
joining interfaces.
strength of the joint revealed in Fig.2.
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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. Purpose of the study
In our country which the population of working people is decreasing, development of
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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,
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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

㸰㸬◊✲ࡢᡭἲ
⎔ቃᆅᅗࡢసᡂ࡛ࡣࠊSLAM㸦Simultaneous Localization and Mapping㸧ࢆ⾜࠺ࠋSLAM

system of autonomous navigation for mobile robots, and to discover problems.
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2.Method
To make the environment maps, SLAM (Simultaneous Localization and Mapping) is

Ranging㸧ࢆእ⏺ࢭࣥࢧࡋ࡚⏝࠸ࡿࠋ⮬ᕫ⨨᥎ᐃࡣࠊ㌴㍯ࡢᅇ㌿㔞ࡽ⨨ࡸྥࡁࡢኚ
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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
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the technique that calculates amount of change in position and direction from the rotary

Ⰽࡣᮍ


quantity of the wheel, is used for a self-position estimation. Also, an occupation lattice map
is used for the environmental maps.
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Ranging), a distance sensor with laser, is used as external sensor in this study. Odometry,
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3.Result and discussion
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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
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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

࡚ࡋࡲࡗ࡚࠸ࡿࠋLiDAR ࡣ࣮ࣞࢨࢆ⏝࠸ࡓ
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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
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permeability, using ultrasonic sensor.
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Fig. 1 Experiment environment
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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, 2nd grade)
Akihiro Hirano (Institute of Science and Engineering, Kanazawa University)
1. Purpose of Study
Selecting proper fonts is effective to express intention clearly. However,
conventional methods are limited to make fonts adapt to an emotion per
sentence [1, 2]. This study develops a system to extract emotions for every
word and output an image of text with fonts gradually changing
depending on the emotions, which realize a more accurate transmission.
2. Method
This system is composed of machine learning for multiple fonts and
emotion analysis for input sentences. Zi2zi [3], a neural network for
suggesting fonts by GAN, learns Japanese characters with 7 types of fonts.
The system extracts emotion words by searching Japanese Emotion
Dictionary [4] after morphological analysis for input text using Janome of
a Japanese analysis engine. Besides, Japanese WordNet [5] (thesaurus)
enables recognition of emotion words not contained in the emotion
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 “ᚰ䛜ᙎ
䜐” as emotion words indicating fun, happiness and joy
and expresses it using a glad font. After that, the fonts
are gradually interpolated to “ⴠ⫹䛧䛯” with a sorrowful
font. In the end, a dreadful font shows “ ᚰ ⣽ 䛔 ”
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%.

Fig.2 Screenshot of the system

Fig.3 Questionnaire about this study

4. Acknowledgement
We are grateful to GSC members of Kanazawa University for supporting this study.
5. References

[1] A. Nakamura, et al. “Automatic Font Generation Algorithm Based on Image Kansei,”
Trans. of Japan Society of Kansei Eng. Vol.17 No.5, 2018 (in Japanese).
[2] “Auto Font Alternating System,” https://w3c.github.io/tokyo18-workshop/slides/20180918AutoFont_DNP.pdf, 2018.
[3] Y. Tian, “zi2zi: Learning Chinese Character style with conditional GAN,”
https://github.com/kaonashi-tyc/zi2zi.
[4] Y. Kamiwaki, “Japanese emotion dictionary,” http://www.jnlp.org/kamiwaki/gan-qing-ci-shu
(in Japanese).
[5] Francis Bond, et al., “Japanese SemCor: A Sense-tagged Corpus of Japanese,”
The 6th International Conference of the Global WordNet Association, 2012.

40

㹄㸫㸰㸯                    ᗈᓥᏛ

㹄㸫㸰㸯+,526+,0$81,9(56,7<

࣐ࣝࢳ࣮࢚࣮ࢪ࢙ࣥࢺࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ⏝࠸ࡓ㟁㌴ෆ࠾ࡅࡿ
ࣃ࣮ࢯࢼࣝࢫ࣮࣌ࢫࢆ⪃៖ࡋࡓᐈࡢᛌ㐺ᗘࡢศᯒ
㛗ᆏඃ⾰㸦ᗈᓥᏛ㝃ᒓ㧗➼Ꮫᰯ  ᖺ㸧
୵⏣῟୍㸦ᗈᓥᕷ❧ᏛᏛ㝔 ሗ⛉Ꮫ◊✲⛉㸧

㸯㸬◊✲ࡢ┠ⓗព⩏
 㟁㌴ෆ࡛ࡣ㸪ᐈࡣ⮬㌟ࡢࣃ࣮ࢯࢼࣝࢫ࣮࣌ࢫᇶ࡙ࡁ⾜ືࢆ㑅ᢥࡍࡿࠋࣃ࣮ࢯࢼࣝࢫ࣮࣌ࢫ
ࡣே㏆ࢀࡿᛌឤࡌࡿ㊥㞳࡛࠶ࡾ㸪ࣃ࣮ࢯࢼࣝࢫ࣮࣌ࢫࡀᐖࡉࢀࡿࡼ࠺࡞ᖍ
ࡣᗙࡽࡎ㌴ෆ࡛❧ࡘࡇࢆ㑅ᢥࡍࡿᐈࡶᏑᅾࡍࡿࠋࡋࡋ㸪㌴ෆ࡛❧ࡘࡇࡣ㌿ಽࡢࣜࢫࢡ
ࡸ㸪ࡢᐈࡢືࡁࢆ㑧㨱ࡍࡿࡇࡀ࠶ࡿࠋࡑࡇ࡛ᮏ◊✲࡛ࡣࢩ࣑࣮ࣗࣞࢩࣙࣥᐇ㦂ࢆ⾜࠸㸪
ࣃ࣮ࢯࢼࣝࢫ࣮࣌ࢫᇶ࡙ࡃᐈࡢ⾜ື㌴ෆࡢᛌ㐺ᗘࡢ㛵ಀࢆศᯒࡍࡿࠋ

㸰㸬◊✲ࡢᡭἲ
ᮏ◊✲࡛ࡣ㸪ᵝࠎ࡞ேᩘ㐠⾜≧ἣࢆᐃࡋࡓࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ⾜ࡗࡓࠋ㌴ࡍࡿྛagentࡣ㸪
ࡑࢀࡒࢀ⮬㌟ࡢࣃ࣮ࢯࢼࣝࢫ࣮࣌ࢫps ࢆᣢࡘࠋࡲࡓ㸪ᮏ◊✲࡛ࡣps ࢆไ㝈ࡍࡿࡓࡵ㸪PS_RATE
࠸࠺ᴫᛕࢆᑟධࡋࡓࠋPS_RATEࡣ㸮㹼㸯ࡢ್ࢆྲྀࡾ㸪PS_RATE=1࡛ࡣagentࡣ⮬㌟ࡢps ᇶ
࡙ࡁ╔ᖍࡍࡿࢆุ᩿ࡍࡿࠋPS_RATE=0࡛ࡣps
1
ࡣ⪃៖ࡉࢀࡎ╔ᖍࢆᙉไࡍࡿࠋ㌴ෆ࠾ࡅࡿ‶㊊
co݂݉݅ݐݎ, = ݐ൝( כ ݓ1 െ  )݃ܿ כ ݏെ  ݀ כ ݏ݁ݕ݁ כ ݏif( = ݀ݏ1)
ᗘࡣᘧ(1)ࡢࡼ࠺⟬ฟࡋࡓࠋ❧ࡗ࡚࠸ࡿேࡢ‶
0
otherwise
ܰݔܽ݉ܶ ܣ
㊊ᗘࡣ㸮࡛࠶ࡿࡋࡓࠋps ࡀ㧗࠸ேࡣ࿘ᅖே
 = ݊݅ݐ݈ܽܽݒܧ  co݂݉݅ݐݎ,ݐ
ࡀ࠸ࡿ≧ἣ࡛࠶ࡿࠊ╔ᖍࡋ࡚࠸࡚ࡶ‶㊊ᗘࡀప
ᘧ(1)
݅=1 =ݐ1
ࡃ࡞ࡿࠋ

㸱㸬⤖ᯝ⪃ᐹ

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)

㸯. 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.
㸰㸬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
personal space and comfort. If the agent is
standing, comfort is evaluated as 0. The degree of
comfort of a person with high ps is low when he is
surrounded by other passengers.
㸱㸬Results and discussion


ᅗ㸯(city type)

ᅗ㸰(city to rural type)

ᅗ㸱(rural to city type)

Fig. 1 : city type
Fig. 2 : city to rural type
Fig. 3 rural 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.
㸲㸬References
[1] Y. Tomiyama, Y. Utunomiya, and T. Okuda: Apply Multi-Agent-Simulation to
Optimize Passengers' Positioning on Train, Proceedings of the 79th National
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Optimizing the Movement of an Excavator using Machine Learning
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1. ◊✲䛾┠ⓗ䛸ព⩏
1. Purpose of the study
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2. ◊✲䛾ᡭἲ

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

⚾ࡓࡕࡣࡲࡎἜᅽࢩࣙ࣋ࣝࡢᶍᆺ㸦ᅗ 㸧ࢆ⏝࠸࡚ࡑࡢື≉ᛶࢆ

The simulation of an excavator and the soil was made for this
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research in Python. We identified the dynamic characteristics of
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the excavator model (Figure 1) and used it for the simulation.

๐ືసࢆࣔࣥࢸ࢝ࣝࣟ᥈⣴ᮌࢆ⏝࠸࡚᭱㐺ࢆᅗࡗࡓࠋ㻌

Afterwards, we made a program to optimize the movement of an
excavator using Monte Carlo tree search (MCTS).
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3. Result and discussion
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We were able to make the program which outputs the optimized
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movement (Figure 2). However, the simple program for digging has

࡛ࡁ࡚࠸࡞࠸ࡢ࡛᭱㐺ࡉࢀࡓືస࡛࠶ࡿࡣࡲࡔゝ࠼࡞࠸ࠋ

not been made yet. Because of this, we cannot say that the result is
optimized compared to digging normally.
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(Blue: Excavator, Orange: Current terrain, Green: Goal terrain)
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A secure distributed resume system based on block chain
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Purpose of the study
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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
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applied to many applications in addition to the virtual currency.
It has been becoming very important to exchange resumes electronically and securely when
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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,
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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

Generally dispersion and falsification impossibility are considered as the main

the next-generation security technology.
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This study was based on the making encryption keys on PC and analysis of some papers
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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

ࢆྫྷࡋࡓࠋ

relevant ones for this system through the comparison of various key systems such as RSA
cryptography and hybrid cryptography.

2.

Method

 ⤖ᯝ⪃ᐹ
⤖ᯝࡋ࡚ᨵ❠ྍ⬟ᛶࠊศᩓᛶ࠸࠺ࣈࣟࢵࢡࢳ࢙࣮ࣥࡢ≉ᛶࢆάࡋࠊᙜึࡢ┠ⓗࡀ㐩ᡂ

3.

ࡉࢀࡓࢩࢫࢸ࣒ࢆᡂࡉࡏࡓࠋศᩓྎᖒ࡛࠶ࡿࣈࣟࢵࢡࢳ࢙࣮ࣥࢆ⏝࠸ࡿࡇ࡛ᨵ❠ᑐࡍࡿ
⪏ᛶࠊ」ᩘࡢᶵ㛵࡛ࡢඹ᭷ࢆᐇ⌧ࡋࠊⓏ㘓ࢆಙ㢗࡛ࡁࡿᶵ㛵㝈ᐃࡍࡿࡇ࡛ෆᐜࡢಙ៰ᛶࡢ

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
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required for the safe were achieved by providing an ID and common keys for each
transaction.
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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
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when the information leak from a reliable institution.

Result and discussion
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1. Purpose of the study
Understanding how people develop preferences is important in all areas of life, from consumer
choices to political and cultural preferences1. 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.
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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.
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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
difference between “repeat” images and “no-repeat” images.
With repetition, subjects gave much higher scores in the second
evaluation. Thus, the data clearly show that, with the present
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
and First Evaluation for Foods
object category. Future research can now focus on the underlying
versus Faces, as a Function of
mechanisms to clarify the role of the type of object. For instance,
Repetition.
it may be that the visual presentation was too brief to recognize
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.
4. Acknowledgement
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support.
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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.
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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
I would like to express my sincere appreciation to Dr. Akiko Kozaki and Dr. Daisuke
Shimada for their supervision, and to graduate students Mr.Takuya Aoyanagi, Mr.Shun
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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 UHYHDOHGWKDWWKHJUDGLHQWRI(5.DQGǃ-catenin activities are responsible
for this polarity (1). While T. H. Morgan reported that when he cut planarian’s head piece
very shortly, it became double-headed pieces (2). 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 С 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 ImageJ software. We could
calculate the planarian body length as the arc of the bottom edge.
3. Result and discussion
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z

This method could measure planarian length stably by using both Dugesia japonica
and Dugesia tigrina.

z

This method could distinguish 8 % difference of body length

z

This measurement was reproducible as long as the planarian was moving

z

Planarian length is stable between 10Υ and 20Υ

After defining the planarian body length, we could pin down the amputated position
using the unique pigment pattern of Dugesia tigrina as a merkmal.
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Lessons from ascidian globin genes
Nanako Yano (Hakuryo High School, 2nd Grade)

㸬 ◊✲ࡢ┠ⓗព⩏
ࢢࣟࣅࣥࢱࣥࣃࢡ㉁ࡣࠊ⣽⳦ࡸ᳜≀ࠊࡑࡋ࡚ື≀ࡲ࡛ᖜᗈࡃಖᏑࡉࢀ࡚࠾ࡾࠊࢱࣥࣃࢡ
㉁ࡢ㐍ࢆ◊✲ࡍࡿୖ࡛㔜せ࡞ࣔࢹࣝࢱࣥࣃࢡ㉁࡛࠶ࡾࠊ⬨᳝ື≀࡛ࡣ5ࡘูࡉࢀ࡚
࠸ࡿ(1) ࠋ୍᪉ࠊ࣍ࣖࡣࣄࢺྠࡌ⬨⣴ື≀ୖ㛛ศ㢮ࡉࢀࠊ⬨᳝ື≀ࡢጜጒ⩌⨨࡙ࡅ
ࡽࢀ࡚࠾ࡾࠊࡇࢀࡲ࡛4ࡘࡢࢢࣟࣅࣥ㑇ఏᏊࡀグ㍕ࡉࢀ࡚࠸ࡿࡀࠊࡑࢀࡽࡢᶵ⬟ࢆ᫂☜
ࡋࡓ◊✲ࡣ↓࠸(2) ࠋࡑࡇ࡛ࠊ࣍ࣖࡢࢢࣟࣅࣥ㑇ఏᏊࢆᗘぢ┤ࡋࠊࡑࡢᵓ㐀ᶵ⬟ࡢከᵝ
ࢆࡶࡓࡽࡍ࣓࢝ࢽࢬ࣒ࢆ᫂ࡽࡍࡿࡇࢆ┠ᣦࡋ࡚࠾ࡾࠊࢱࣥࣃࢡ㉁ࡢ㐍࠾ࡅࡿ
㔜せ࡞▱ぢࢆᥦ౪ࡍࡿࡶࠊࢱࣥࣃࢡ㉁᪂ࡓ࡞ᶵ⬟ࢆேⅭⓗຍࡍࡿ࠸ࡗࡓ
ࢹࡁࡃ㈉⊩࡛ࡁࡿࡶࡢᮇᚅࡋ࡚࠸ࡿࠋ

࣍ࣖ㸦Ciona intestinalis㸧5ࡘࡢࢢࣟࣅࣥ㑇ఏᏊࡀᏑᅾࡍࡿࡇࢆ᫂☜ࡋࠊࡑࢀࡒࢀ
ࡢ≉␗ⓗࣉ࣐࣮ࣛᑐࢆタィࡋ࡚real-time PCRࡼࡾࠊึᮇⓎ⏕㐣⛬㸦ࡢ࠺⬇ࠊ㐟Ὃᗂ
⏕㸧࠾ࡼࡧᡂయྛ⤌⧊㸦⬻ࠊ࢚ࣛ࢝ࢦࠊ⾑⌫ࠊᚰ⮚ࠊ༸ᕢࠊධฟỈཱྀ㸧࠾ࡅࡿⓎ⌧㔞ࢆ
ẚ㍑ࡋࡓࠋ⬺ẼࡋࡓᾏỈ୰࡛4㛫㣫⫱ࡍࡿࡇ࡛ప㓟⣲≧ែ࡛ࡢⓎ⌧ࡶㄪࡓࠋ
㸬 ⤖ᯝ⪃ᐹ
z ࣍ࣖࡢ5ࡘࡢࢢࣟࣅࣥ㑇ఏᏊࡢከᵝᛶࡣࠊ࣍ࣖ⬨᳝ື≀ࡢศᒱᚋ⏕ࡌ࡚࠸ࡓࠋ
z ࣍ࣖHb1, Hb2ࡣࠊ࠾ࡶ㐟Ὃᗂ⏕ᡂయࡢᚰ⮚࡛Ⓨ⌧ࡀࡳࡽࢀࡓࡀࠊึᮇࡢ࠺⬇ᮇࠊ

z

㸬3XUSRVHRIWKHVWXG\
In order to understand relationships between protein structure and function, globin protein superfamily,
LQFOXGLQJKHPRJORELQĮDQGȕFKDLQVP\RJORELQQHXURJORELQDQGF\WRJORbin, are good model proteins1.
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 enough2. 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.

㸬 ◊✲ࡢᡭἲ

z

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

࢚ࣛ࢝ࢦ࡞ከࡃࡢ⤌⧊࡛Ⓨ⌧ࡀぢࡽࢀࡓࠋ
࣍ࣖHb3ࡣᡂయࡢධฟỈཱྀ㸦➽⫗⤌⧊㸧࡛ࡢࡳⓎ⌧ࡀࡳࡽࢀࠊHb4Mbࡣࠊㄪࡓࡍ
࡚ࡢ⤌⧊࡛᭷ព࡞Ⓨ⌧ࡣࡳࡽࢀ࡞ࡗࡓࠋ
࣍ࣖHb1, Hb2ࡣࠊప㓟⣲᮲௳࡛ࡁࡃⓎ⌧ࡀஹ㐍ࡋࠊࡑࡢᣲືࡣⰋࡃ୍⮴ࡋࡓࠋ

࣍ࣖࢢࣟࣅࣥࢱࣥࣃࢡ㉁ࡣࠊᾏ୰࡛ࡢ╔⏕ά㐺ᛂࡋ࡚࣍ࣖ⊂⮬ከᵝࡋ࡚࠸ࡓࠋ
࣍ࣖHb1Hb2ࡣ㓟⣲㐠ᦙ➼ࡢ㛵ࢃࡾ࡞ࡽ⬨᳝ື≀ࡢ࣊ࣔࢢࣟࣅࣥȘ㙐ș㙐ࠊ
࣍ࣖHb3ࡣⓎ⌧⤌⧊ࡽ⬨᳝ື≀ࡢ࣑࢜ࢢࣟࣅࣥᑐᛂࡍࡿ⪃࠼ࡽࢀࡿࡀࠊࡑࢀࡽᑐᛂ
ࡍࡿ㑇ఏᏊ㛫࡛㓄ิୖࡢ㢮ఝᛶࡣప࠸ࠋࡇࢀࡣࢢࣟࣅࣥࢱࣥࣃࢡ㉁ࡀࠊ⏕άᵝᘧᑐᛂࡋ
࡚ẚ㍑ⓗᐜ᫆ࡑࡢ㑇ఏᏊࢆ㐍ࡉࡏࠊ᪂ࡓ࡞ᶵ⬟ࢆ⋓ᚓ࡛ࡁࡿࡇࢆ♧ࡋ࡚࠾ࡾࠊࢱࣥ
ࣃࢡ㉁ࡢᶵ⬟ࢆᨵኚࡍࡿ㝿ࡢࡁ࡞ࣄࣥࢺ࡞ࡿᮇᚅࡋ࡚࠸ࡿࠋ
㸬 ㅰ㎡
ᮏ◊✲䜢㐍䜑䜛䛻䛒䛯䜚䛤ᣦᑟ䞉䛤ᨭ䛔䛯䛰䛔䛯䚸㛵すᏛ㝔Ꮫ䛾ᒣཱྀᏹඛ⏕䚸⏥༡Ꮫ䛾
す᪉ᩗேඛ⏕䛻ᚰ䛛䜙ឤㅰ䛧䜎䛩䚹ᮏ◊✲䛿䚸㻾㻻㻻㼀䝥䝻䜾䝷䝮䛾ᨭ䛾䜒䛸䛷ᐇ䛧䜎䛧䛯䚹㻌
㸬ཧ⪃ᩥ⊩
1. Shionyu M, Takahashi K, Go M. Variable subunit contact and cooperativity of hemoglobins. J.
Mol. Evol., 53: 416-429 (2001).
2. Ebner B, Burmester T, Hankeln T. Globin genes are present in Ciona intestinalis. Mol Biol Evol.
20 (9):1521-1525, (2003).

㸰㸬0HWKRG
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.
㸱㸬5HVXOWDQGGLVFXVVLRQ
z

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

z

Hb1 and Hb2 were mainly expressed in swimming larva and heart and less in some tissues.

z

Hb3 were expressed only in siphon, which is a muscular tissue.

z

Hb1 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 FRXOGEHFRXQWHUSDUWVRIYHUWHEUDWHKHPRJORELQĮDQGȕFKDLQVDQGHb3 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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⎔ቃ '1$ ࢆ⏝࠸࡚࣓ࢲ࢝ࡢಶయᩘࢆᐃ㔞ⓗᤊ࠼ࡿ

Quantitative changes in medeka population using environmental DNA

ᑠᯘ ⱥ㔛㤶  ⳥ᆅ ឡ  㮵⫤ ࡇ㸦ᐑᇛ┴ྎ➨୍㧗➼Ꮫᰯ㸧
ྂ⍛ᜨ࣭㧗⏣⨾ಙ࣭Ώ㎶ṇኵ㸦ᮾᏛᏛ㝔⏕⛉Ꮫ◊✲⛉㸧

 ◊✲ࡢ┠ⓗព⩏
⏕≀ࡣ⏕ᜥࡋ࡚࠸ࡿ⎔ቃࡑࡢ✀≉᭷ࡢ㊧ࢆṧࡋ࡚࠸ࡿࠋࡑࡢ୍ࡘ⎔ቃ DNA ࡀ࠶ࡿࠋ๓
ᖺᗘࡲ࡛⎔ቃ DNA ࢆ⏝࠸࡚࣑ࢼ࣑࣓ࢲ࢝(Oryzias latipes)ࡢ⏕ᜥ≧ἣࢆㄪᰝࡋࡓࠋᖺᗘࡣࠊ⎔
ቃ DNA ࢆ᳨ฟࡍࡿ㝿⏝࠸ࡿࣜࣝࢱ࣒ PCR ࢆ⏝࠸࡚⎔ቃ DNA ࡢ᳨ฟᐃ㔞ࢆ⾜࠸ࠊ୍ᐃ
ࡢቑᖜ⏘≀㔞࡞ࡿࢧࢡࣝᩘ Cq ್ࢆࡶ࣑ࢼ࣑࣓ࢲ࢝ࡢಶయᩘࡢᴫ⟬ࢆヨࡳࡓࠋ
 ◊✲ࡢᡭἲ
ᐇ㦂Ϩ 34L ࡢỈᵴࢆ 5 ಶ⏝ពࡋ㸪࣑ࢼ࣑࣓ࢲ࢝ࢆࡑࢀࡒࢀ 0ࠊ1ࠊ5ࠊ10ࠊ15 ༉ධࢀ࡚㣫⫱ࡋࡓࠋ
3 ᪥ᚋ 500ml ࡢ⎔ቃỈࢆ᥇Ỉ࣭ℐ㐣ᢳฟࡋࠊ࣑ࢼ࣑࣓ࢲ࢝ࡢࢩࢺࢡ࣒ࣟ b 㑇ఏᏊ≉␗ⓗ࡞ࣉ
࣐࣮࣭ࣛࣉ࣮ࣟࣈࢆຍ࠼ࠊࣜࣝࢱ࣒ PCR ࡛ᐃ㔞ࡋࡓࠋቑᖜ๓ࡢ DNA 㔞ࡀከ࠸᪩࠸ࢧ
ࢡࣝᩘ࡛ቑᖜࡀ☜ㄆࡉࢀࡿࡓࡵࠊCq ್ࡀప࠸ DNA ࡢ㔞ࡀከ࠸ࠊࡍ࡞ࢃࡕಶయᩘࡀከ࠸
᥎ᐃ࡛ࡁࡿࠋ
ᐇ㦂ϩ ๓ᖺᗘࡲ࡛ࡢ◊✲࡛࣑ࢼ࣑࣓ࢲ࢝ࡢ⏕ᜥࡀ☜ㄆࡉࢀࡓᐑᇛ┴ෆ 6 ᆅⅬ࠾࠸࡚㸪4 ᭶
ࡽ 10 ᭶ࡢ༙ᖺ㛫ࢃࡓࡗ࡚⎔ቃỈࢆ᥇Ỉࡋࠊ࣑ࢼ࣑࣓ࢲ࢝ࡢ⏕ᜥࢆ☜ㄆࡋࡓࠋᐇ㦂Ϩྠᵝࡢᡭ
㡰࡛ Cq ್ࢆồࡵࠊᐇ㝿ࡢ࣑ࢼ࣑࣓ࢲ࢝ࡢ⏕ᜥ≧ἣẚ㍑ࡋ

y = -0.8665x + 43.08
R² = 0.6715

Cq್

ࡓࠋ

50

 ⤖ᯝ⪃ᐹ

40
30

ᐇ㦂Ϩ ࣑ࢼ࣑࣓ࢲ࢝ࡢಶయᩘࡀከ࠸⎔ቃ DNA ࡢ Cq

20

್ࡣῶᑡࡋࡓ(ᅗ 1)ࠋ

10

ᐇ㦂ϩ ձ⎔ቃࡀ⮬↛㏆ࡃ Cq ್ࡶప࠸ྂ࠸⏝Ỉ㊰ࡢᆅⅬ

0
0

(ⱱᗞྎ)࡛ࡣࠊ⏕ᜥ☜ㄆࡀᐜ࡛᫆࠶ࡿ⪃࠼ࡽࢀࡿࠋ
ղ4 ᭶࣭5 ᭶࣭6 ᭶ Cq ್ࡣ᳨ฟࡉࢀࡓࡀ⏕ᜥ☜ㄆࡍࡿࡇ
ࡣ࡛ࡁ࡞ࡗࡓᆅⅬ(ᅄ㑻)࡛ࡣࠊỈ ࡀప࠸ࡇࡼࡾά
ື㔞ࡀῶࡗࡓࡓࡵࠊ☜ㄆࡀ㞴ࡋࡓ⪃࠼ࡽࢀࡿࠋ
ճ9 ᭶࣭10 ᭶⏕ᜥ≧ἣࡢ☜ㄆࡣ࡛ࡁࡓࡀ Cq ್ࡣ᳨ฟ

5

10
ಶయᩘ/34L

15

ᅗ 1 34L ࠶ࡓࡾࡢಶయᩘ Cq ್ࡢ
㛵ಀ
⾲ 1 Cq ್࣓ࢲ࢝ࡢ⏕ᜥ≧ἣ

ࡉࢀ࡞ࡗࡓᆅⅬ(ୗ㔝㒓)࡛ࡣࠊ⎔ቃ DNA ࡀᚤ㔞ࡢࡓࡵ᥇

(ᮍ:⎔ቃ DNA ᮍ᳨ฟ ʊ⏕ᜥ☜ㄆ

ྲྀࡍࡿࡇࡀ࡛ࡁࡎࠊ᳨ฟࡉࢀ࡞ࡗࡓ⪃࠼ࡽࢀࡿࠋ

࡛ࡁࡓ ̺:ᮍ☜ㄆ)

մᅡሙᩚഛࡀ㐍ࡳࠊேⓗせᅉࡢࡁ࠸ᆅⅬ(ⵦ⏕)࡛ࡣࠊ
⏕ᜥࡣࡋ࡚࠸ࡿࡀࠊ┠ど࡛ࡣ☜ㄆࡀ㞴ࡋ࠸⪃࠼ࡽࢀࡿࠋ
 ㅰ㎡

ࠬஏ఼
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ໞఋୈ
ᶆ

ᮏ◊✲ࢆ⾜࠺࠶ࡓࡾࠊ⚄ᡞᏛᏛ㝔ே㛫Ⓨ㐩⎔ቃᏛ◊

ࢦծୖઔ
ᶇ

✲⛉ࡢ※ᩥᩍᤵࠊᮾᏛ᥈ồᆺࠕ⛉Ꮫ⪅ࡢ༸㣴ᡂㅮ

Ծڹ

ᗙࠖࠊබ┈㈈ᅋἲேࡎࡉ DNA ◊✲ᡤࡢᒣᕝኸ༤ኈከ

࢝؛

࡞࠾ຊῧ࠼ࢆ࠸ࡓࡔ࠸ࡓࡇࢆࡇࡇឤㅰࡋࡲࡍࠋ

ᶈ

ᶉ
חਫ਼

 ཧ⪃ᩥ⊩

ᶊ
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㹆㸫㸰㸶72+2.881,9(56,7<

Erika Kobayashi, Airi Kikuchi (2nd grade), Toko Kanomata (Sendai First High School, 1st
grade)
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
R² = 0.6715
As an Experiment I, the different number of southern medaka value
50
40
fishes (0, 1, 5, 10, or, 15) were cultivated in 34L water tanks,
30
respectively. After three days, DNA was extracted from
20
cultivated water. DNA was amplified from extracted DNA as
10
a template with specific primers for gene encoding cytochrome
0
B of southern medaka by using real-time RCR system. The
0
5
10
15
real measured number of medaka was compared the Cq value
Fig. 1. The relationship between Cq
estimated from PCR experiments. As an Experiment II, this
value 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
Table1 Cq value and medaka habitat
On the experiment I, between Cq values and
'DWH
Point
the number of cultivated medaka, linearity was
4/15 5/13 6/23 7/16
9/5 10/16
Cq value
36.22
no 24.09 24.28 24.21 no
partially observed. Furthermore, when the
ᶅ Moniwadai
Habitat situation
ʖ
ʖ
˕
˕
˕
˕
number of cultivated medaka was increased,
Cq value
24.27 23.97 23.83 23.93 23.85 no
ᶆ Shigasawa
Habitat situation
ʖ
˕
˕
˕
˕
˕
Cq value was decreased, indicating Cq value
Cq value
33.16
no
no
no
no 33.99
ᶇ Shimonogou
could use to evaluate the number of cultivated
Habitat situation
ʖ
ʖ
ʖ
ʖ
˕
˕
Cq value
34.21 31.81 31.91 no
no
no
medaka (Fig. 1). From the experiment II, four
ᶈ Shiroumaru
Habitat situation
ʖ
ʖ
ʖ
ʖ
ʖ
ʖ
interesting points were found, as follows. At
Cq value
no
33.27 31.42 no
no
no
ᶉ Gamou
Habitat situation
ʖ
ʖ
ʖ
ʖ
ʖ
˕
first, On the natural or old artificial river
Cq value
no
23.96 24.26 23.54 26.63 22.02
ᶊ Oosato
(Moniwadai), Cq value was relatively lower.
Habitat situation
ʖ
˕
˕
˕
˕
˕
Secondly, on Shiroumaru point, Cq value was
no: eDNA were not detected
detected, living medaka was not observed
ʊ Habitat confirmed ̺: unconfirmed
owing to lower water temperature. Thirdly,
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.
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Does a fatty acid elongase gene required for epidermis development also play a role
in pollen development?
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ࠋࡇࡢ RQL ࠾ࡼࡧ RQL ✺↛ኚ␗యࡢ࣊ࢸࣟᰴࡢ⮬
Ṫ✀Ꮚࢆ✀ࡍࡿࠊ
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RQL ࡛ࡣ✺↛ኚ␗࣍ࣔᰴࡀ ࣓ࣥ
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࠸⪃࠼ࡽࢀࡓࠋ

1. Purpose of the study
Recessive mutations of ONION2 (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
Fig 1. Gross morphology
developing pollens, these genes play a role in pollen
of oni2 and oni4 seedlings.
development or fertilization processes, and mutations of these
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 Table 1 Segregation ratio of oni2 and oni4 heterozygous plants
self-pollinated progenies
WT
Heterozygote
Mutant homozygote
of
oni2
heterozygous
homozygote
Gene
plants showed a mutant
Number
Number
Number
Ratio (%)
homozygous
genotype
oni2
51
97
41
21.7
(Table 1), indicating that
47
105
49
24.4
transmission rate of oni2 oni4
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.

 ㅰ㎡

RQLࠊRQL ✺↛ኚ␗యࡣ 7RV ࣑࣮ࣗࢱࣥࢺࣃࢿࣝࡽศ㞳ࡋࡓࠋ
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 3XUSRVHRIWKHVWXG\
n)XQJL| KDYH YDULRXV IXQFWLRQV VXFK DV IRRG SURFHVV SODQW SDWKRJHQLFLW\ DQG ELRFRQWURO
DFWLYLW\,QWKLVVWXG\ZHDLPHGWRFRPSDUHWKHIXQFWLRQVRIWKHVHWKUHHW\SHVRIIXQJLDQG
DQDO\]HWKHLUJHQRPLFLQIRUPDWLRQ
 0HWKRGV
 )XQJL XVHG LQ WKLV VWXG\ .RML )XQJXV $VSHUJLOOXV RU\]DH  7RPDWR ZLOW IXQJXV
)XVDULXPR[\VSRUXP-&0 1RQSDWKRJHQLF)XVDULXP )XVDULXPFRPPXQH:
(YDOXDWLRQRIDELOLW\WRFRQYHUWVWDUFKLQWRJOXFRVH VDFFKDULILFDWLRQDELOLW\ )XQJLZHUH
FXOWXUHG RQ VWHDPHG ULFH DQG JOXFRVH DQG HWKDQRO FRQFHQWUDWLRQV RI WKH FXOWXUH ZHUH
PHDVXUHGZLWKDELRVHQVRU
(YDOXDWLRQRISODQWSDWKRJHQLFLW\7RPDWR 0RPRWDUR VHHGOLQJVZHUHLQRFXODWHGZLWKD
VSRUHVXVSHQVLRQRIIXQJLDQGWKHV\PSWRPVZHUHREVHUYHGWRHYDOXDWHWKHSDWKRJHQLFLW\
DIWHUZHHNV
(YDOXDWLRQRIELRFRQWURODELOLW\WRSODQWGLVHDVHV7RPDWRURRWVZHUHWUHDWHGZLWKDVSRUH
VXVSHQVLRQRIIXQJLDQGDIWHUZHHNWRPDWRZLOWSDWKRJHQZDVLQIXVHG7KHV\PSWRPV
ZHUHREVHUYHGDIWHUZHHNVDQGWKHELRFRQWURODELOLW\RIHDFKIXQJXVZHUHHYDOXDWHG
*HQRPHLQIRUPDWLRQ*HQRPHGDWD 1&%,DQG78$7 ZHUHXVHGWRILQGWKHJHQHVWKDW
FDQEHLQYROYHGLQVDFFKDULILFDWLRQ
 5HVXOWVDQGGLVFXVVLRQ
6DFFKDULILFDWLRQDELOLW\ 7KH VDFFKDULILFDWLRQ DELOLW\ ZDVKLJKHU LQ WKH RUGHU RI WRPDWR
ZLOW IXQJXV! QRQSDWKRJHQLF )XVDULXP ! .RML IXQJXV 7RPDWR ZLOW IXQJXV SURGXFHG
HWKDQROWRR
3ODQWSDWKRJHQLFLW\2QO\WKHWRPDWRZLOWIXQJXVKDGSDWKRJHQLFLW\WRWRPDWRHV
 %LRFRQWURO DFWLYLW\ 2QO\ QRQSDWKRJHQLF )XVDULXP VOLJKWO\ SUHYHQWHG WRPDWR ZLOW
GLVHDVH
*HQHVLQYROYHGLQVDFFKDULILFDWLRQ7RPDWRZLOWIXQJXVDQGQRQSDWKRJHQLF)XVDULXP
VHHPHGWRKDYHRQHDP\ODVHJHQHDQGPXOWLSOHJOXFRVLGDVHJHQHV
'LVFXVVLRQ:HIRXQGWKDWWKHWRPDWRZLOWIXQJXVKDGVDFFKDULILFDWLRQDELOLW\LQDGGLWLRQ
WRLWVSDWKRJHQLFLW\WRWRPDWRSODQWV
 $FNQRZOHGJPHQW 7VXWRPX $ULH 6KXQVXNH .RWHUD +LURNL 6DLWR /DERUDWRU\ RI 3ODQW
3DWKRORJ\ *UDGXDWH 6FKRRO RI $JULFXOWXUH 7RN\R 8QLYHUVLW\ RI $JULFXOWXUH DQG
7HFKQRORJ\


5HIHUHQFHV $ULH 7   2QNRFKLVKLQ t .DZDVKLPD\D +3
KWWSVNDZDVKLPD\DMS0DFKLGD0HWDO  1DWXUH
t

㸳㸬ཧ⪃ᩥ⊩㸸᭷Ụຊ㸦2019㸧 ᨾ▱᪂ 56:109–114ࠊࢃࡋࡲᒇ HP㸹https://kawashima-ya.jpࠊ
Machida M et al (2005) Nature 438:1157–1161
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1. Purpose of the study

◊✲ࡢືᶵព⩏
ኴ㝧ࡢ⇕࡛ᾏỈࢆⓎࡉࡏ࡚సࡗࡓሷ࡛࠶ࡿࠕኳ᪥ሷࠖࡢ୰ࡣዲሷᛶ⣽⳦ࡀఇ╀ࡋ࡚࠸
ࡿࠋ⚾ࡣࡑࡢ⣽⳦ࡢ㧗ሷศ⃰ᗘ㐺ᛂࡍࡿ⤌ࡳ⯆ࢆᣢࡕ◊✲ࢆጞࡵࡓࠋඛ⾜◊✲࡛ࠊዲ
ሷᛶ⣽⳦ࡣᅵተ୰ࡢሷศ⃰ᗘࢆୖࡆࡿຠᯝࡀ࠶ࡿ㸯㸧ሗ࿌ࡉࢀ࡚࠸ࡓࡀࠊࡑࡢ࣓࢝ࢽࢬ࣒
ࡘ࠸࡚ࡣ᫂ࡽࡉࢀ࡚࠸࡞ࡗࡓࠋࡑࡇ࡛ࠊ⚾ࡀዲሷᛶ⣽⳦ࡢᅵተ୰ࡢሷศ⃰ᗘࢆୗࡆࡿ࣓
࢝ࢽࢬ࣒ࢆ᫂ࡽࡍࡿࡇࡼࡗ࡚ࠊୡ⏺୰࡛ၥ㢟࡞ࡗ࡚࠸ࡿሷᐖࡢゎỴࡘ࡞ࡀࡿࡇ
ࡶ࠸ᮇᚅ࡛ࡁࡿ⪃࠼ࡓࠋ

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

◊✲ࡢᡭἲ
 ᕷ㈍ࡢኳ᪥ሷ  ✀㢮ࢆ⏝ពࡋࠊᾮయᇵᆅ࡛ᇵ㣴ࡋࡓᚋࠊᇵ㣴ᾮࢆ࣐ࣜࣥࣈࣟࢫᐮኳᇵᆅ
㸦ᾏὒᛶ⣽⳦ᑓ⏝㸧ሬᕸࡋ࡚⳦యࡢࢥࣟࢽ࣮ࢆᚓࡓࠋḟᚓࡽࢀࡓ⳦యࡢ࠺ࡕ≧ែࡢⰋࡗ
ࡓࡶࡢࡘ࠸࡚ 6U51$ ࢆ⏝࠸ࡓ⳦✀ࡢྠᐃࢆ⾜ࡗࡓࠋྠᐃࡀ࡛ࡁࡓ⳦✀ࡘ࠸࡚ 1D&O ⃰
ᗘ࣭ᇵ㣴

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

ᗘࢆኚࡉࡏ࡚ᇵ㣴ࡋࠊࡑࡢ⳦✀᭱ࡶ㐺ࡋࡓ᮲௳ࢆ⃮ᗘࡼࡗ࡚ホ౯ࡋࡓࠋ

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


⤖ᯝ⪃ᐹ

temperature.

  ✀㢮ࡢኳ᪥ሷࡢ࠺ࡕࠊ ✀㢮ࡢኳ᪥ሷ࡛⳦యࡢቑṪ

3. Result and Discussion

ࢆ☜ㄆࡍࡿࡇࡀ࡛ࡁࡓࠋࡑࢀࡽࡢ⳦యࡢ࠺ࡕ 3 ᰴࢆࢢ
࣒ࣛ㝜ᛶዲሷᛶᾏὒ⣽⳦ࡢ &REHWLDPDULQD ࡛࠶ࡿྠᐃ

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

ࡍࡿࡇࡀ࡛ࡁࡓࠋ1D&O ⃰ᗘ࣭ᇵ㣴 ᗘࢆኚࡉࡏ࡚ᇵ
㣴ࡋࡓ⤖ᯝࢆᅗ㸯♧ࡍࠋ࠸ࡎࢀࡢ ᗘ࡛ࡶ 1D&O ⃰ᗘ

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

0 ࡢ᭱ࡶ⃮ᗘࡢ್ࡀࡁࡃ࡞ࡾࠊ1D&O ⃰ᗘࡀୗࡀ
ࡗ࡚࠸ࡃక࠸ࠊ⃮ᗘࡢ್ࡶᑠࡉࡃ࡞ࡗ࡚࠸ࡗࡓࠋࡲ

negative halophilic bacteria. The result cultured by changing

ࡓࠊ᭱ࡶ⃮ᗘࡀࡁࡃ࡞ࡗࡓ 0 ࡔࡅ╔┠ࡋࡓࡶࡢࢆ
ᅗ  ♧ࡍࠋᇵ㣴㛤ጞࡽ  ᪥ᚋࡢ Υࡢࡢ

temperature, the turbidity was the largest when the NaCl

ᗘࡼࡾࡶ⃮ᗘࡀࡁࡃ࡞ࡗ࡚࠸ࡿࠋࡇࢀࡽࡢ⤖ᯝࡽ
1D&O ⃰ᗘ0ࠊᇵ㣴 ᗘ Υࡀ &REHWLDPDULQD 

salinity and culture temperature is shown in Table1. At any

ᅗ 1 ᇵ㣴⤖ᯝ

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

ࡗ࡚ࡢ᭱㐺᮲௳࡛࠶ࡿࡇࡀ᫂ࡽ࡞ࡗࡓࠋᚋࡣ᪂
ࡓྠᐃ࡛ࡁࡓ +DOREDFLOOXVKDORSKLOXV ࡸ

than other temperatures at 40 ° C on day 2. From these

7KDODVVRVSLUH ࡘ࠸࡚ࡶྠᵝࡢᐇ㦂ࢆ⾜ࡗ࡚࠸ࡃࠋ

results, it became clear that the NaCl concentration of 1.0M



and the culture temperature of 40 ° C were the optimum

ㅰ㎡
 ࣐ࣜࣥࢳࣕࣞࣥࢪࣉࣟࢢ࣒࡛ࣛᰴᘧ♫ࣜࣂࢿࢫࡢ℩㔝
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Fig.1 The results of culture
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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

㸯㸬◊✲ࡢ┠ⓗព⩏
࣑࣑ࢬࡣ㸪ᅵࢆ᥀ࡾ㏉ࡏࡤఱฎ࡛ࡶࡍࡄࡑࡢጼࢆぢࡘࡅࡿࡇࡀฟ᮶ࡿ㌟㏆࡞⏕ࡁ≀࡛࠶ࡿࠋ

result of growing better plants and creating a rich ecosystem. The existence of earthworms is

⫧Ỻ࡞ᅵተࡣ㸪ࡼࡾⰋ࠸᳜≀ࢆ⫱࡚࡚㇏࡞⏕ែ⣔ࢆసࡾ㸪⚾ࡓࡕࡢ⏕άࡶ㇏ࡋ࡚ࡃࢀࡿࠋ

indispensable for creating such a rich soil. One of the important elements is earthworms to

ࡑࢇ࡞㇏࡞ᅵተࢆసࡿࡣ࣑࣑ࢬࡢᏑᅾࡀྍḞ࡛࠶ࡿࠋ6'*V ࡢ୍ࡘ࡛ࡶ࠶ࡿ㝣ࡢ㇏ࡉࢆᏲ

maintain the richness of the land, which is consistent with “Life on Land,” one of the SDGs, is

ࡿࡣࠊ⏝ྍ⬟࡞ᅵተࢆసࡿࡀࡁ࡞୍ࡘࡢㄢ㢟࡛࠶ࡾࡑࡢ࣮࣐࢟ࣥࡣ࣑࣑ࢬ࡛࠶ࡿࠋ

one of the major issues. Conversely, research on classification of earthworms have hardly

୍᪉㸪࣑࣑ࢬࡢศ㢮㛵ࡍࡿ◊✲ࡣࢇ㐍ࢇ࡛࠾ࡽࡎ㸪✀ࡢศ㢮ࡀࡣࡗࡁࡾࡋ࡚࠸࡞࠸ሙྜ

progressed, and classification of this species is often unclear. The purpose of this study is to

ࡶከ࠸ࠋᮏ◊✲࡛ࡣྠᡤⓗศᕸࡋ࡚࠸ࡿୖᙧែࡀ㢮ఝࡋ㸪✀ࡋ࡚ࡢศ㢮ࡢ㞴ࡋ࠸ࣄࢺࢶࣔ

analyze Amynthas hilgendorfi and A. yunoshimensis, which are distributed sympatrically,

࣑࣑ࣥࢬࣘࣀࢩ࣐࣑࣑ࢬࢆ㑇ఏᏊ࡛ࣞ࣋ࣝゎᯒࡍࡿࡇࢆ┠ⓗࡋࡓࠋ

have similar morphology, and are difficult to classify, at the gene level.

㸰㸬◊✲ࡢᡭἲ

2. Materials and Methods

 ᰣᮌ┴᪥ගᕷࡢ㸯ᆅⅬ࡛᥇㞟ࡋࡓ  ಶయࡢ࣑࣑ࢬࢆᑐ㇟ࡋ㸪ᙧែࢆẚ㍑ࡍࡿࡶ '1$ ࢆ

We used 22 earthworms collected at one site in Nikko City,

ᢳฟࡋ࡚࣑ࢺࢥࣥࢻࣜ '1$ ࡢ &2, 㑇ఏᏊࡢ୍㒊ࢆ 3&5 ἲ࡛ቑᖜࡋ㸪ࡑࡢሷᇶ㓄ิࢆඖ⣔⤫ᶞ

Tochigi Prefecture. After comparing the morphology, the

ࢆసᡂࡋࡓࠋ

DNAs were extracted. Then, a part of COI gene of
mitochondrial DNA (mtDNA) was amplified by PCR method,

㸱㸬⤖ᯝ⪃ᐹ
ࢡ࣮ࣞࢻ ,

ᅇ᥇㞟ࡋࡓ  ಶయࡢ࣑࣑ࢬࡣ㸪ᙧែⓗ

Clade I

Clade II

and a phylogenetic tree was created based on the nucleotide

ࡣ  ࡘศ㢮࡛ࡁࡓࠋ୍᪉㸪㸯ಶయࢆ㝖࠸ࡓ

sequences.

Clade III

 ಶయࡢሷᇶ㓄ิࢆᚓࡿࡇࡀ࡛ࡁࡓࠋỴᐃ

3. Results and Discussions

Clade IV

ࡋࡓ  ಶయศࡢሷᇶ㓄ิ '1$ ࢹ࣮ࢱࣂࣥࢡ

The 22 earthworms collected were morphologically classified
ࢡ࣮ࣞࢻ ,,

Ⓩ㘓ࡉࢀ࡚࠸ࡿࣘࣀࢩ࣐࣑࣑ࢬࣄࢺࢶࣔ

into three groups. On the other hand, we obtained the

࣑࣑ࣥࢬࡢሷᇶ㓄ิࢆຍ࠼࡚㸪࣑ࢺࢥࣥࢻࣜ

nucleotide

 &2, 㑇ఏᏊࡢ⣔⤫ᶞࢆసᡂࡋࡓࡇࢁᅗ㸯
ࢡ࣮ࣞࢻ ,,,

♧ࡍࡼ࠺㸪,ࠥ,9 ࡢ㸲ࡘࢡ࣮ࣞࢻศࡅ

ࢡ࣮ࣞࢻ ,9

ࢡ࣮ࣞࢻ , ࡣᙧែⓗࣘࣀࢩ࣐࣑࣑ࢬศ

individuals

excluding

1

individual. We, then, created a phylogenetic tree of the

NJ tree based on nucleotide
sequences of mitochondrial COI.
The nucleotide sequences were
divided into 4 clades.

sequences, which are A. hilgendorfi and A. yunoshimensis registered in the DNA data bank.
Clade I was consistent with a group that could be morphologically classified as A.

ࢶ࣑࣑ࣔࣥࢬศ㢮ࡋࡓಶయ୍⮴ࡋࡓࠋࢡ

yunoshimensis. Clade II was consistent with a group classified as A. hilgendorfi. Clade IV

࣮ࣞࢻ ,9 ࡣᙧែⓗศ㢮࡛ࡁ࡞࠸ಶయ୍

ࢥࣥࢻࣜ '1$ ࢆᣢࡗ࡚࠸ࡓࠋᚋ㸪ࡇࡢಶ

21

As a result, the COI gene was divided into four, clades I, II, III and IV (Figure).

㢮࡛ࡁࡓಶయ୍⮴ࡋࡓࠋࢡ࣮ࣞࢻ ,, ࡣࣄࢺ

ศ㢮ࡋࡓಶయࡢ㸯ಶయࡣࢡ࣮ࣞࢻ ,,, ࡢ࣑ࢺ

of

mitochondrial COI gene, including the other two nucleotide

ࡿࡇࡀ࡛ࡁࡓࠋ

⮴ࡋࡓࠋ୍᪉㸪ᙧែⓗࣄࢺࢶ࣑࣑ࣔࣥࢬ

sequences

ᅗ ࣑ࢺࢥࣥࢻࣜ '1$ ࡢ &2, 㑇ఏᏊ  ሷᇶ

was consistent with a group that could not be morphologically classified. On the other hand,

ࢆඖࡋ࡚ 1- ἲ࡛సᡂࡋࡓ⣔⤫ᶞ㸬ࢡ࣮ࣞࢻ

one of the individuals morphologically grouped as A. hilgendorfi had clade III DNA. In the

,,,,,,,9 ࡢ㸲ࡘศ㢮࡛ࡁࡓࠋ

యࡢᙧែࢆヲ⣽ㄪࡿࡇ࡛㸪ࣄࢺࢶ࣑࣑ࣔࣥࢬࡣูࡢ✀࡛࠶ࡿࡇࡀࢃࡿࡶࡋࢀ࡞࠸ࠋ

㸲㸬ㅰ㎡
ᐇ㦂ࢆࢧ࣏࣮ࢺࡋ࡚࠸ࡓࡔ࠸ࡓᏱ㒔ᐑᏛᏛ㝔⏕ࡢ℩ᡞᙯẶឤㅰࡋࡲࡍࠋ

future, it will be necessary to investigate the morphology of this individual in detail.
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1. Objective of the study
The Tokyo bitterling, Tanakia tanago, is a small fresh water fish native to Japan and is

㸯㸬◊✲ࡢ┠ⓗព⩏
࣑ࣖࢥࢱࢼࢦࡣࢥ⛉ᒓࡍࡿᑠᆺࡢῐỈ㨶࡛㸪㔝⏕ࡢಶయᩘࡀ⃭ῶࡋ࡚࠸ࡿࡇࡽ㸪ᅜࡢኳ

proclaimed as a National Monument by the Japanese government. Therefore, we have to get

↛グᛕ≀㸦 ᖺ㸧㸪ᣦᐃࡉࢀ࡚࠸ࡿࠋᰣᮌ┴ෆ㸲࢝ᡤࡢ⏕ᜥᆅ⏤᮶ࡢ⣔⤫ࡣ┴Ỉ⏘ヨ㦂ሙ࡛

permission in advance from government to use invasive procedures that involve injuring of

⥔ᣢ⦾Ṫࡉࢀ࡚࠸ࡿࠋᮏ◊✲࡛ࡣ㸪᰾ࡢ '1$ ࡼࡾ  ಸ㐍㏿ᗘࡢ᪩࠸࣑ࢺࢥࣥࢻࣜ '1$ ࡢ

the fish body or tissues. This includes fin clipping for DNA extraction.

ሷᇶ㓄ิࢆゎᯒࡋ㸪㓄ิࡢࡢ㒊ศࢆゎᯒࡍࡿࡇࡀ࣑ࣖࢥࢱࢼࢦࡢ✀ෆ⣔⤫⩌ࢆ㆑ูࡍࡿ┠ⓗ

Four habitats derived from natural populations in Tochigi Prefecture are maintained and

᭱㐺࡛࠶ࡿࢆㄪࡿࡇࡋࡓࠋ

bred at the Prefectural Fisheries Experiment Station. In this study, we analyzed the entire

㸰㸬◊✲ࡢᡭἲ

nucleotide sequences of 11 mitochondrial DNA, which is 5-10 times faster than nuclear DNA,

 ࡇࢀࡲ࡛ࡢ◊✲࡛ሷᇶ㓄ิࡢỴᐃࡉࢀ࡚࠸ࡓᰣᮌ┴⏘ࡢ࣑ࣖࢥࢱࢼࢦ  ಶయࡢ࣑ࢺࢥࣥࢻ

of Tokyo bitterling, and which part of the sequence is optimal for identifying the intra-specific

ࣜ '1$ 㓄ิࢆ '1$ 㓄ิࢹ࣮ࢱࡢศᏊ㐍࣭⣔⤫Ꮫⓗゎᯒࢆ⾜࠺ࡓࡵࡢࢯࣇࢺ࢙࢘ࢆ⏝࠸࡚㑇

variations.

ఏᏊࡈゎᯒࡋࡓࠋ

2. Materials and Methods

㸱㸬⤖ᯝ⪃ᐹ

We analyzed total mitochondrial DNA sequences of 11 Tokyo bitterling from Tochigi

 ୗ㑇ఏᏊࡈゎᯒࡋࡓ⤖ᯝࡢ୍㒊ࢆ♧ࡍࠋࡢ㑇ఏᏊࢆㄪ࡚ࡶࡁࡃ  ࡘࡢࢡ࣮ࣞࢻ

Prefecture. Those nucleotide sequences were determined in previous studies, for each of genes
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using software for molecular evolution and phylogenetic analysis of DNA sequence data.
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3. Results and Discussions

┠ⓗ᭱㐺ࢆ᫂ࡽࡋ࡚࠸ࡁࡓ࠸ࠋ

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.
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A. A phylogenetic tree bade on COII gene sequences.
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1. Purpose of the study

⤯⁛༴ϩ㢮ᣦᐃࡉࢀ࡚࠸ࡿ࢜ࣄ࢟ࢥ࢘ࣔࣜࡀ㸪ᗈᓥ୰➼ᩍ⫱Ꮫᰯ࡛ࡣᩘᖺ๓ࡽ㸪┠ᧁࡉ

The Free-Tailed Bats which have been specified as an endangered species ϩ have been
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found and protected in our school. It is said that bats carry pathogens, virus and so on,
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however, it’s difficult to protect bats and to take not being carried pathogens measures
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because there are few reports of species with obvious ecology (habitat distribution, active
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period, feeding habit, pathogens and virus which bats carry and so on). In this study, we
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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
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of bats’ ecology, not only the Free-Tailed Bats.
2. Method
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We use the Greater-Hourseshoe Bats’ excrement since it is easily to collect and they live

┿ࢆࡗ࡚グ㘓ࡋࡓࠋ

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
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the Free-Tailed Bats’ excrement, observed by microscope and recorded in pictures.
3. Result and discussion
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The excrement contained scares, wings, component eyes and so on. We especially
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discovered a lot of various and sizes scare so we think that the Greater-Hourseshore Bats
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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
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it is possible to reveal the feeding habit of bats using excrement by examining them.
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1. 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.
2. Method
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A new method called PEC (Photo Enhanced
Chemical) etching uses irradiation and
electrochemically
etches
the
surface,
replacing the conventional method. The
process of PEC etching is shown in right. The
light shines over the GaN in potassium
hydroxide (KOH) solution which is an
electrolyte solution. This allows holes to
generate on the surface and by doing so, the
Ga ions from GaN and OH- in the solution
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.
3. 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 (Kikuzato High School)
Honoka Osaki (Toyota Nishi High School)
1. Purpose of the Study
The amount of natural radiation around us
is determined mainly by two factors;
potassium 40 contained in concrete and
cosmic rays that come from space. We
wondered how geological factors and altitude
affect the amount of natural radiation, and
so we decided to measure the amount of
natural radiation in Aichi prefecture, which
has a varying intensity of natural radiation, as
it can be seen from Figure 1.
2. Method
We used a small mobile device called the GROWTH- TAC Detector to measure
the amount of natural radiation. To research how geological factors affected the
amount of natural radiation, we went on two train trips, and to research how the
altitude affected the amount of natural radiation, we went on a ferris wheel.
3. Results and Discussion
From the measuring on the train, we discovered that
the amount of cosmic rays are low underground
compared to above ground, due to the ground
blocking them coming from above. Also, the
amount of natural radiation underground overall
is high, because of the potassium 40 contained in
the concrete walls around. One thing we did not
expect, was that the amount of natural radiation
became low whenever the train crossed a river.
From this we found out that water absorbs
radiation just like the atmosphere does.
Furthermore, we expected that geological factors
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. This is
because the energy of cosmic rays are very high,
and so we cannot see any change in just several
tens of meters.
4. Acknowledgement
Thank you to Professor Tomokazu Nakazawa and everyone from the High-energy
Astrophysics Group, U-Laboratory; Division of Particle and Astrophysical Science,
Graduate School of Nagoya University
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Simulation of non-elliptic liquid flow
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Goto Yuna (Hakuryo High School, 2nd grade)
Advisor: Kageyama Akira (Kobe University)
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1. Purpose of the study

㸦ᅗ 㸧
 㣧ࡳ≀ࢆὀࡄ࡞ࠊὶయࡢ⾲㠃ࡀືࡍࡿ⌧㇟ࡣ㌟㏆ほᐹࡉࢀࡿࠋ
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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

5D\OHLJK ࡢ⌮ㄽࡣ᩿㠃ᙧ≧ࡀࡽᚤᑠࡎࢀࡓሙྜࡢ⥺ᙧ⌮ㄽ࡛࠶ࡿࠋ㏆ᖺ

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

࡛ࡣᅗ  ♧ࡍࡼ࠺࡞ᴃ᩿㠃ࡢሙྜࡢ㠀⥺ᙧ⌮ㄽࡶ☜❧ࡉࢀ࡚࠸ࡿ>@ࠋ

section with small sinusoidal modulations.[1] Recently, a nonlinear theory
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ᅗ
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model we developed, we found a novel type of spiraling liquid flow.
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Fig..1 Surface oscillation of milk

in horizontal directions to surface oscillation. With a simulation

ࡽࡍࡿࡇ࡛࠶ࡿࠋ⊂⮬㛤Ⓨࡋࡓィ⟬ᶵࢩ࣑࣮ࣗࣞࢩࣙࣥࣔࢹ
ᅗ 2.. ᴃ᩿㠃࠾ࡅࡿ⾲㠃ື [3]

◊✲ࡢᡭἲ

for elliptic cross section has been established.[2] (Fig. 2)
In this study, we aimed to explore the function of initial velocity

ࡣ↓どࡉࢀ࡚࠸ࡓึᮇ㏿ᗘࡢỈᖹᡂศࡀ⾲㠃ື࠼ࡿᙳ㡪ࢆ᫂
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2. Method

Fiig. 2 Surface oscillation (elliptic

We developed a 2D simulation model, “Surface Point Method”. In

cross section) [3]

2 ḟඖࢩ࣑࣮ࣗࣞࢩࣙࣥᡭἲࠕ⾲㠃㉁Ⅼἲࠖࢆ㛤Ⓨࡋࡓࠋ⾲㠃ᙇຊࡣ㉁Ⅼྠኈࡢᘬຊࡋ࡚⾲⌧ࡍࡿࠋ

the model, we assume that the observer is moving with the liquid
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flow and substituted material points connected with line segments for the surface. Surface Point
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Method can simulate not only initial shapes other than ellipse, but also initial horizontal velocity
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of the surface. However, strong non-linearity is beyond acceptance. We clarified the limit of our

㝈⏺ࢆ᫂ࡽࡋࡓࠋ

model by comparing it with the linear theory established by Rayleigh and the non-linear theory

⤖ᯝ⪃ᐹ

for elliptic cross section.
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3. Result and Discussion

࣮ࢻᩘ P ౫Ꮡࡍࡿࠋࢩ࣑࣮ࣗࣞࢩ࡛ࣙࣥᚓࡽࢀࡓ࿘ᮇࡣ P  ࡽ

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

 ࡲ࡛⌮ㄽ್Ⰻࡃ୍⮴ࡋࡓࠋࡲࡓࠊᴃ᩿㠃ࡢ㠀⥺ᙧ⌮ㄽࡢẚ

oscillation depends on the azimuthal mode number, m. When m

㍑ࡼࡾࠊ᭱ᖜࡢᴃࡢ▷㍈㛗㍈ࡢẚࡀ  ⛬ᗘࡲ࡛࡛࠶

is 2~10, the value of period agreed well. On the other hand, by

ࢀࡤ༑ศ࡞⢭ᗘࡀᚓࡽࢀࡿࡇࢆ☜ㄆࡋࡓ㸦ᅗ 㸧ࠋ

comparing with the non-linear theory for elliptic cross section,
we confirmed that the values agree with enough accuracy when

ղᴃࡸṇከゅᙧ࡞ࡢᙧ≧ࢆᣢࡘฟཱྀࡽὶయࡀὶࢀฟࡍࡁ
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ᅗ 3. ᴃ᩿㠃(▷/㛗=0
0.75)ࡢ⾲㠃ື

the ratio of minor axis to major axis is more than 0.75. (Fig. 3)
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(2) When a certain initial velocity is set, the cross section rotates

ὶࡀᚓࡽࢀࡿࡇࢆぢฟࡋࡓࠋ

while keeping the shape of the cross section. Accordingly, the

 ࡇࡢࢀࡓỈὶ㸦ᅗ 㸧ࡣࠊ⾲㠃ᙇຊࡼࡿἼࡀ᪉ゅ᪉ྥఏࡍࡿࡇ

flow shows spiral shape. (Fig. 4)

 ᮏ◊✲࠾࠸࡚ከ࡞ࡈᣦᑟࢆ࠸ࡓࡔ࠸ࡓ㝜ᒣ⪽ᩍᤵࠊཬࡧ◊✲ࡢᶵ

section (minor/major = 0.75)

This spiraling liquid flow is due to the propagation of waves caused by

ࡼࡿࡶࡢ࡛࠶ࡾࠊయࡢゅ㐠ື㔞ࡣࡰ  ࡛࠶ࡿࠋ
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Fiig 3. Oscillation of elliptic crosss

ᅗ 4. ⾲㠃ືࡼࡿࢀᄇὶ

ࢆࡈᥦ౪࠸ࡓࡔ࠸ࡓ ROOT ࣉࣟࢢ࣒ࣛឤㅰࢆ⏦ࡋୖࡆࡲࡍࠋ

surface tension. Therefore, the total angular momentum is almost zero.
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Fiig. 4 A spiraling liquid flow
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Study for designing the future mission of radio occultation measurement of
Venus atmosphere among small satellites using data assimilation
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Asako Hosono (Toshimagaoka Women High School Grade 2)
Norihiko Sugimoto (Keio University)
1. Purpose of the study
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Solid parts of the Venus are similar to those of the Earth, but the atmospheric conditions

ᮃ ど ࡉ ࢀ ࡚ ࠸ ࡿ ࡢ ࡀ ࠊ ඹ ྠ ◊ ✲ ⪅ ࡢ &KL ༤ ኈ

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

1$6$-3/ ࡼࡗ࡚ᥦࡉࢀ࡚࠸ࡿࠊ⾨ᫍ㛫㟁Ἴ᥏
ⶸほ
ᅗ  ࡛࠶ࡿࠋᮏ◊✲࡛ࡣࠊࡇࡢほ ࡢ᭷⏝

satellite enables us to observe lower atmosphere below the cloud, but the frequency of the
observation is quite few. Recently, radio

ᛶࢆࠊୡ⏺၏୍ࡢ㔠ᫍẼࢹ࣮ࢱྠࢩࢫࢸ࣒
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occultation measurement among small satellites
(Fig.1) has been proposed by our collaborator, Dr.
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assuming

system
radio

simulation

occultation

Temperature (K)

Temperature (K)

observation

(b) 1 vertical profiles at 85°N, 2-hourly

experiment
measurement

among small satellites. Idealized observations
were prepared from French Venus General
circulation model2), in which cold collar is
realistically reproduced. We investigated the
effectiveness of this observation
reproducibility of the cold collar.
3. Result and discussion

by

(c) 2 vertical profiles at 85°N, 4-hourly
y

(d) 3 vertical profiles at 85°N, 6-hourly

the

Temperature (K)
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g small satellites
among

(a) without data assimilation

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

G ˅
˅1 Ͷ  ఼ɼ ࣎ ؔ͟ͳ

Temperature (K)
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Fig.1 Radio occultation measurement

2. Method
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the usefulness of this observation using Venus
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data assimilation system (VALEDAS)1).
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Chi (NASA/JPL). In this study, we investigated
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Fig.2 The temperature fields for the cases
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
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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
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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
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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
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English refereed paper3) and assimilation considered real orbit is ongoing.
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An Intensity of Natural Radiations and Their Absorptions in Material
Sayuri FUKE, URAWA-Akenohoshi Women’s Senior High School
Motonao ISHIGAMI, SAITAMA Prefectural Omiya Senior High School
Naoya INOUE, The Graduate School of Science and Engineering, SAITAMA Univ.
1㸬 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.m2], 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.
2㸬 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.
3㸬 Results and Discussions
726.8/sec/m2 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
attack. Fig 1 shows the pressure variation for
32hours of Sep.8-9. A relation between
radiation intensity and pressure is shown in
Fig.2. Absorption rate could be estimated as 0.12%/hPa. Muon components created and Fig.1 Pressure variation in Typhoon15
travelled from the top of atmosphere, then
some of them lose its energy and intensity
decrease in term of muon absorption in the air.
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Fig.2 Natural radiation and pressure.
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