B EREEARFEE

IST) RIS iR E

Japan Science and Technology Agency

HA—NIILYAITUREYINR
TR20GEELEZHEFRRRS

RARRDENE
(RREEH)

BB : £RZ29410A7H(L)-8H(H)
% B —RXFREE
I &  BEUBRFASEANFERITREMS



(BEXR%A DIETT)
GSC: 7 A—NILH ATV RAF v /RR



HRES 24LMIL E et A HEEB R—Y

A-1 @ —FeF /M F~DMBILEER 5 EZ OB (FkX%)  FRE Bk £F EE 1
Preparation of air—stable iron—oxide—coated & —Fe e EX
nanoparticles and their magnetic properties

A-2 RET7LFNEEBALLEALDL24-DEROF LT by  (RRERAE) A BIE o 3
FEAROHEDREN
Thermal behavior of Alkyl Derivatives of Benzyl 2,4—dihydroxyphenyl
ketone

A-3 NAROF L EFE>THRRIZRIRESN BRIV EDLS (KBRKZ) 0 R L — 5
Fabrication of bioabsorbable strong hydrogel bolts for the bone
fixing

A-4 SRR IERHIE B LB I IO T =D DR IERAT CTT TN :: JT S — 7
Optical Properties of Near-IR Absorbing Phthalocyanine Sensitizers

B-5 YE— LU SRRV RIS AR A O REERO KT LBEAZR) 5 BRTF 9
Evaluation of Covered Area with Tree in Forest using Satellite Remote
Sensing

B-6 CHAR)I—RITL L EREREENOBRERIL (REILLXE) S5 thed R’Y BZE 11
Resource recovery of inorganic solid waste by geopolymer Kt SR
technology

B-7 'J%—Ft)&‘z’j%ﬁﬁhf:}’?%d)ﬁ#ﬁ%}ﬁﬁ (jt;ﬁﬁki) u_l"%'s' j(i.u .................................................... 13
Mapping out the distribution of colored snow by remote sensing

c-8 1’7“1_6/9t“‘/ffﬂ‘l'l‘ﬁ%?%l:a*s('I'Za.l:)*x‘l’aﬁﬁii#ﬁbﬁ“&ﬁ’#-‘ﬁﬂ]ﬁﬂd)I%EH?R (RILKX=F) INR FTEE # 28 15
%
Epithelial-mesenchymal transition and stemness associate with
acquisition of gemcitabine resistance in pancreatic cancer
(EIEBERIDSDEZLIZLY, FRX—2DEHABIFBIBGRESE T EEFELE)

c-9 AL EV LD RERS T (ERERKE) BT HIDH 17
Regulation of immunoresponse by brain hormones

c-10 ARIREEIERS O RO 74—OPMDD R EE(ZFPABPN1 DHEREARAT (BEZEBKRF) ME I o 19
Functional analysis of PABPN1, a responsible gene for
oculopharyngeal muscular dystrophy (OPMD)

D11 BN E DA TR O EERICRIET RS G o N L J—— 21
Life cycles of tomato plants under pseudo—microgravity conditions

D12 EEARRBLURCET SR SHAMEECRETRE (UMAKZE) K BA o 23
Effect of Browsing by Cervus nippon (Sika deer) on Vegetation in
the Inunaki area, Fukuoka Prefecture

D-13 e $EI- 8112 E AR Tl (KRAZE) TN = 7 —— 25
Mechanism of left-right axis determination in the reptile

D-14  ANEEEROIURROERLEEOBEIZONT (RBAE) A B 27
A study on white dandelions (Taraxacum, Asteraceae): their origin &
achene morphology

D-15  EMEASESRAUOEMKIZHT 2 EMRRBEE BURKE) M HI o 29
Recognition “self” and “non-self” response in the plasmodium of
Myxomycetes Physarum rigidum

D-16 WEHET & T DR (BHXF) ATE & B Kk 31
Analysis of radiation resistant gene nEx 8%



RERES 24LMIL EhetEE A FHEEB R—Y

D-17 KEBREYLSFEDE LD HBEH (BEKLZ) o[- R R ——— 33
Digestive mechanism of Aldrovanda vesiculosa, an aquatic
carnivorous plant

D-18 EHEE-_OY (BT RERAN A &R F DR E (FBEKXRFE) Fi = & X2 F 35
Salinity tolerance genes in the liverwort Marchantia polymorpha

c-19 BHEAEETIILYIRIZEITEUFTAEBERE DKL (fBHKE) A BE I ZF8E 37
Structural Anomaly of an Axo—spinous Synapse in a Mouse Model of
Autism Spectrum Disorder

C-20 DANRBAZEZRAWNVHLODABEEEFHEHDORE (BRXFE) =5H— EE BR THE 39
Identification of novel candidate cancer genes using retroviral BEE BE
insertional mutagenesis

c-21 CCAMLIBR#MIZEFENSCr, Cu, AsDEHVIRY (BHEXE) L& B3 w/m £33t 41
Carcinogenic Risk of Chromium, Copper and Arsenic in CCA-
treated Wood

E-22 FTRIAT OEL DpH/EIZ LB HREAE DT BE (BHEKXE) KT #BEFF mE 22 43
Formation Mechanisms of pH/salt-induced Folding Intermediates of
Horse Apomyoglobin

E-23  AADREO7—FHEH NS REFIHI5THE (RREHKRE) M B/ o 45
Effect of balance maintaining by longitudinal arch of foot.

E-24 ERBIEE{RYBa2CusOxIZH (T 5 BIZER DT (REILXE) Cizp 1 33 A wiE 47
Variation of superconducting properties in YBa2Cu3Ox

D-25 BEOEYI—HETIEAEEDIESR (EaXZ) o= & R —— 49
Milk—clotting enzyme derived from plants growing in Onomichi city

D-26 HREAANLEY—DORH (fBHXFE) At FNiE EH X 51
Development of an intracellular heme sensor

D-27 RO EERE _ BEXFE) BfR S - 53
—BRREBKTHALET 2281 Y 45—
Hybrids of Echinoids: Replicating data lost in the Great Kanto
Earthquake

D28 BAREEEFEAEOBHBHIRIMEIM ? (RIRKE) KB BR o 55
Do agrochemical—free rice paddies serve as refuge habitats
for Sympetrum dragonflies?

D-29 '%§Eo)lllil-;‘;&i.l[iﬁ\“:':%ﬁﬂé&%&lf—;—g‘:OL\—C (r&%xi) *E‘:E'E ;ﬁé% .................................................... 57
Factors that influence avian sex determination and differentiation

D30  HEMICHT B LIS HEFLTHORE (BEAKXZ) AR FE o 59
Distribution of Cicadas in Shizuoka City and Analysis of the
Emergence Behavior

D-31 HAIFEATEDE € =PN-2) iR 7 S —— 61
Study of flower—color preferences of butterflies

E-32 FEHIMOKEERMEOESE DML LT (BEEXE) FK F# ki BER 63
Extracting and Mapping Anisotropies in the Cosmic Microwave
Background

E-33 FLLDABEEBNCT)N D HKE ! (KBRKZ) = - QR ———— 65

~ &R % ALV -BNCTHSPECTE B D EE B ~
A Challenge to New Cancer Therapy (BNCT) !
— Image reconstruction for BNCT-SPECT with conditional



RRES

2LV KR4

FHREH)

E-34

F-35

F-36

F-37

F-38

F-39

G-40

G-41

H-42

H-44

REICEFE—LELTOEXIRERESIEBIZ(E? (FEEKXF)
“FEOPMEBEHEOEREEEL T

How to generate stable soft X-ray as quantum beams?

—Aim to an actual table—top microscope system in near future—

ST aNVEUREF AL DS EIC &S 1EE M HIRE OO R Bk (BBERBXF)
Detaching Cells Using Acoustic Radiation Pressure Induced by

Langevin Transducer

Background—Oriented-Schlieren(BOS)i&F ALV RRET X< (FRILKEF)
DEEEHA

Quantitative measurement of atmospheric—pressure—plasma—flow

using Background—Oriented—Schlieren (BOS) method
YBa2CusOyBInEBEREm DL —F—BE D EZE (LM K=)
Effect of Laser Irradiation on Surface of YBa2Cu3Oy

Superconducting thin film

ABIEfEMhoENSENEZD M ? (BIERBKXF)
- AXTEMD I IINEA—REICET MR-

Can We Escape Pollen?

— Study on Removal of Cedar Pollen Using Air Filters
STI—A—DHESTOHOHENMETILORERVEA (FEXE)
Analysis of Radiator Efficiency Through the Development and

Utilization of a Mathematical Model

aVEa—A LR FEEE o= E B DRET (FELXZ)
Investigation of tectonic landform by Computer application and
Statistics

X#R A9 OCTZE ML = Glomeropyle RIS R NN ERIEEDIR  (FHREKRP)
TUARAT

Three—dimensional image analysis of internal structure of the

radiolarian genus Glomeropyle by using X—ray micro—CT

Machin®D A X D $EE! (FLINKE)

Similar formula of Machin’ s

FEREBLG/NFZ—2Ov I DHNE (BEKF)

An Enumeration of Distinct Lock Patterns from User Inputs

REBEEFAATHOBRFESINI-EENSERLIZBRTETILERAL: (LiBEXE)
EOA

Measurements of Clouds Using 3D models Generated from Images

Captured with Uncalibrated Cameras

ME PR HF

-E‘EE-EI: ﬁﬁ ....................................................

KEE Ba BRE Und

&F HEE

FW T BT L

AR EfM  EA #£5

EF B RXE BB

* TRREICE, DERRETOIZTHERETLHLTLET,

71

73

75

717

79

81



B RRAI—EEX
XKTEFESIZTDOT

‘ DEES ‘ 5B \

IR
ol -ERE
=7
4 T
I
=
M=

H TEER
HwE-Toith

QMmO |0 |T

NERES (HHES - BS)
th RS LS PREHS o BRES

M

B-7 B-6 B-5

NN

3
c-8 C-9 00&

c-21 C-20 C-19 D-18 n—n D-16 D-15
MARAE KA !i — B
E-22 E- 23 E-24 D-25 D-26 D-27 D-28 A

& 1|2
E-34 E—33 E-32 D-31 D-30 D-29 - |
A R e Fe 8
F-35 F-36 F-37 F-38 F-39 G-40 G-41

({ISED)] H-44 H-43 H-42 “
~  oofbalef

H




= | — [ []
B EESICHNTHAIRAFI—FHREK
TRITEERE O B LT, BERFRIT 1 04, B 0&IL5%0, FEIT4 IRV ET, £0
%, 1 00OFEB OB ORZICIROFEEN AL — N LET,

BT, ri &

s HKRE B84 ®T HRAN0D)+EEILEGR) == | mny

FxEg)| BE | B RIS ®T

1E8 | F#HFBES| 1510 15:30 15:10 15:25 15:29 | 15:30
2@EB | @BHES | 1530 15:50 15:30 15:45 15:49 | 1550
3EEB | FHES | 1550 16:09 15:50 16:05 16:09 -

K& 16:09 16:20

4[EE | BH#HES | 1620 16:40 16:20 16:35 16:39 | 16:40
5EE | FHES | 1640 17:00 16:40 16:55 16:59 | 17:00
6EIE |{EHFES| 1700 17:19 17:00 17:15 17:19 -

B ZELERTORRI—FHEK

FRIIBEXRMEMO AL T, ZMEREOMERRITIRRESHIC3 00/ L —TITH PN TH
ZRRWET, 17 —TORERMILZ2 04T,

EES e F1N—7 F2 N7 F3TN—T
17:30~17:50 17:50~18:10 18:10~18:30
A % A-2 A-3 A1, A-4
B Rz B-7 B-5 B-6
C Eakg-ERHE |C-10,C-21 C-9,C-19 C-8,C-20
D £ D-12,D-16, D-25,D-28,0-30  |D-11,D-14,D-17,D-27,D-31  |D-13, D-15, D-18, D-26, D-29
E e E-23, E-34 E-22, E-32 E-24,E-33
F I% F-37, F-39 F-36 F-35, F-38
G i G-41 G-40 -
8% H-42
H 54 H-43
Be-tot  |H44




(A=)



(A=)



(A=)



A1 E N

a —Fe 7/ MF~DEILREF & & £ DB S FFE
BrAGEEIR (BEHEEK 24), @f@Em (1AH & 248), PlEER (BHEEK 2 4)
HYZE MEE, BILEE, PaELR GILRE ZowER e

1. HROHHNEER

fFRAt (Ms) 1ZBEHEAM B DR A2 RO —>TH Y, ZOENRKEWT 2L, B
PR GLER T — I ERk A RISHDP IR STV 5. EEk (a-Fe) /K10 Ms 1 218
emu/g LIEFIZE L, FBEMESHEEEDLZ WD, RO X 5 T 3 A~DFEEENRH]
FEINTWD., LoLanoBEICmibsn, TOMEENRE LK TT 5720, MLt
ENRVERAR TH D, = 2 TAMIEETIE, a-Fe 7/ kifFi LICHILEEEZERSES 2 &
T, MWELREDF G247 o702, F2Z OBERFEIC DV TRME 21T - 7=.

2. ROFE

BT & 72 % Fea0y T/ Kif-1%, SROAIEE iﬁﬁﬁ&ﬂ REMR{CALE
ERBEAID T FAT® b F— b, ik W b o ;
i TR T LB A LA vER-A LA LT X FesOa o-Fe a- Fe @ Fe304

BAWIHTIZBWT, BHEEHKT, 300 ° C TRIGSEDZ & THBLLZ L Fes0 7 / Ki+
DIZTE-TRALALEERFIZ 61T 2B LD @G 289 2729, Fes0s 7/ R+ % U 7 (Si0,) JE T
BT, RS D Si0 JEITENC L 2Rl & IEBF X o0, FEERE THIANEZ S BN T D
T A% BT 5. Si0, #78 Fes04 7/ K72 KFFZPAK T T 600 C, 3 K OLEEEIT 5
Z & TFes0i % a-Fe fH~EIL LTz, £D%, NEMET AFHK TIZIHWT 300 CE THA
L, B8F 1%, %EHI9%DEAKETIZBNT 10 500+ 5 2 Lok Ruibz1T-7-.

3. HREER ‘ e
Si0. \CHEFE & H7- 16 nm-Fes0, 7 / FiF DB ‘ \ d

HEEMEE (TEM) B2 X 1I2RT. FEXmicEao
HVEILE TR E O Sio M, AORWESIE A
Fe;0i fHToH D Z L H/RE S 41, Fes04F ki1 1 O @
1N Si ICHWBEBENTWVWD Z LR SNT-. s ‘
507 S0, #78 Fes04 7/ KL 1% 35T - B L AL BR
L7t 25, ZOEMHEEIL o TFe HEZRT /¥ 1 SiO: # 7 FesOs 7 / KL 1D
— L FesOfH 2 T 87 — U R &S, Fes0 8 TEM &

L:%&% S nic a-Fe 5/ *\Jj‘%ﬁ)‘ﬁ% bhizb o & A:% 15{ ]mlrl-oxidt.—uoaru-:d U.-FU@._;‘:SiOl T\IJi’s
A DbND. EIT - BRCALEE R O/ R PEREAR A 10{ 1.5 emu/g (

6.3 emuw/g as-syn. Fe3sOa@Ssio2 NPs

7

Rz 2 1R T, b OEL T 5L, &2
JCALEREE DT ORI F-ITALBRRT & L, K 1.8 fiF
DfafEflbEZ AL TS Z LR S iz, M

. M (emu/g)
W o ua

[ g 1
L

ti%&%k@ﬁ%@ﬁ%ilOﬁﬁﬁh%@@ 4] _

SR, REERAEEICEIEN N & DR S 60 -40 30 0 20 40 60

a-Fe F/ RIFREITHK S - BL8kfE I H (kOe)

BEALAS I SV 2 & SRR ST M2 BpE R 78 D ONC B TR AL
7z SiO2 #7878 FesO4 F / KL F Dl
SURFIE.

4. BEXH
1) M. Nakaya, R. Nishida, A. Muramatsu, Molecules 2014, 19, 11395.

_‘I_



A—1 TOHOKU UNIVERSITY

Preparation of air-stable iron-oxide-coated a-Fe nanoparticles
and their magnetic properties
Kota Akutsu (Kanuma High school, 2nd grade), Haruna Kaneko (Sendai-Second High
school, 2nd grade), and Tatsuhiro Nakanishi (Sakata High school 2nd grade)

Supervisors: Atsushi Muramatsu, Kiyoshi Kanie, and Masafumi Nakaya (Tohoku Univ.)

1. Purpose of the study

Metallic iron (a-Fe) nanoparticles exhibit high saturation magnetization and thermally
stable magnetization, and are thus suitable for application in sensors and magnetic
recording tapes. However, they are easily oxidized in the air because of their high reactivity
with oxygen. To realize their application in functional magnetic devices, it is necessary to
prevent their oxidization, which can be achieved by the formation of a passive layer on the
nanoparticles. In this study, we report the passivation of the a-Fe nanoparticles by the

formation of an iron oxide layer on the surface and the antioxidative potential

2. Method

Fe304 nanoparticles were prepared by the following method!. Iron acetylacetonate (iron
precursor) was added to a mixture of oleic acid and oleylamine (as solvent and surfactant).
The solution was heated at 300 °C under a nitrogen atmosphere. The nanoparticles were
precipitated by the addition of ethanol and centrifugation. The nanoparticles were coated
with SiO2 (Fes04@Si02), to prevent their aggregation during heat treatment, by the
following method. The nanoparticles, octylphenyl-polyethylene glycol, ammonia solution,
and tetraethyl orthosilicate (Si precursor) were added to cyclohexane. Fes0i@SiO:
nanoparticles were treated at 600 °C for 3 h under a H2 atmosphere, not exposed to air, and
then treated under a 1%-0O2/N2 atmosphere at 300 °C for 10 min.

3. Results and discussion ; i
Figure 1 shows the transmission electron microscopy L
(TEM) image of the as-synthesized SiOz-coated &Y L w
FesOs nanoparticles (diameter: ~16 nm). Each ' s v
nanoparticle has a uniform SiO2 shell. X-Ray

diffraction (XRD) measurements revealed the 25 nm *’

presence of the FesOs phase. After reduction and Figure 1. TEM image of

oxidation of the nanoparticles, a-Fe and FesQ,  Ie304@SiO: nanoparticles.

phases were observed by XRD. Figure 2 shows the 151 Iron-oxidd-coated a-Fe@SiO2 NPs|
magnetic properties of the nanoparticles at 300 K, A.!D- ”_'5_"'“”@ - ]
before and after the treatment. The treated éﬂ {5) — s RRROHEQR Ny
nanoparticles showed ~1.8 times higher saturation ;_5_

magnetization than the as-synthesized Fes04@SiO2 -101

nanoparticles. The saturation magnetization value sy ]
was measured after exposing the samples to air for 60 -40 'ZOH (k%e) 2040060

10 days. Thus, a passive Fe3Os layer on the a-Fe Figure 2. Magnetic properties of
Fes0.@Si02  nanoparticles:  as-
synthesized and following reduction
4. Reference and oxidation treatment.

1) M. Nakaya, R. Nishida, A. Muramatsu, Molecules 2014, 19, 11395.
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nanoparticles could prevent their oxidation.
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5. ZECH

1) Honda, A. Multistep Thermochromism due to Cold Crystallization and Solid—Solid
Transition in Alkyl Derivative of Diketo-pyrrolo-pyrrole Pigment. CSJ Journals. 2016, 45(2),
211-213.
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Thermal behavior of Alkyl Derivatives of Benzyl 2,4-dihydroxyphenyl ketone

Tsuyoshi Shikida (Researcher Liberal science & arts academy 2nd )

Kazuo Miyamura (Tokyo University of Science)

1. Purpose of the study

An alkyl chain has structural flexibility and influences on thermal properties. Previously, the
alkyl-derivatized dye material that showed thermochromism due to cold crystallization was
reported!. In this study, we investigated alkyl derivatives of Benzyl 2,4-dihydroxyphenyl ketone
(BC» and discussed the relationship between their thermal behavior and alkyl chain length.

2. Method

The products (BCp) were obtained by stirring Benzyl 2,4-dihydroxyphenyl ketone and alkyl
amine under 120°C for 30 min. Elemental analyses were carried out in order to measure their
purity and composition. The thermal properties, transition temperatures and enthalpies were
studied by Differential Scanning Calorimetry (DSC). All DSC measurements were conducted
at the heating/cooling rate of 10°C/min’1.

3. Results and discussion

Figure 1 shows the DSC diagram of the second

5 <Cooling
heating/cooling run of BC1o. During the heating E 0. —
process, an exothermic peak (O) at 62.5°C and an = o—=—=50 8 1 0

854 ®
endothermic peak (2) at 108.2°C were observed. -

Heating 0 )

-10 - 2

The peak () is derived from cold crystallization

. ) ) Figure 1. DSC diagram of BCio
and the peak (2) is the melting point of BC1o. On
the other hand, no peak was observed during the cooling process. This result shows that BCio

liquid became a supercooling state during the cooling process.

4. Acknowledgement
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Fabrication of bioabsorbable strong hydrogel bolts for the bone fixing
Ayari Miyawaki (Takarazuka Kita High School, Grade 11)
M. Nakahata, S. Sakai

1. Purpose of the study

Metal bolts have been mainly used to fix bones when fractured. However, since metal
bolts are not absorbed in the body, surgery to take out after treatment is necessary. For
this reason, patients suffer a great mental and physical burden. Therefore, in this study,
I focus on hydrogels that are absorbed in the body and are also used in the medical field.
I aim to fabricate hydrogel with hardness equivalent to that of bones that can be applied
to bone fracture treatment instead of metal bolts.

2. Method

Sugar (sucrose) was added to 5 w / v% agarose solution to investigate whether hydrogel
would be stiff or not. Furthermore, I fabricated hybrid gel which has double network of
agarose and polyacrylamide (Fig. a), and measured breaking stress. A bolt consisted of
the hybrid gel was also prepared. To evaluate the strength, elastic modulus and breaking
stress was measured using a rheometer and a material testing machine.
3. Results and discussion

The breaking stress of hydrogel consisting agarose and sucrose increased slightly.
However, it was not strong enough. On the other hand, compared with agarose gel, the
breaking stress of hybrid gel increased to 330% (Fig. b) and the bolt made of this gel did
not break easily when beat with a mallet. In order to harden the hydrogel, it was effective
to add a new network to the network of the hydrogel originally present. However, because
it has not yet reached the hardness of bone, I will increase the number of networks and

fabricate stronger hydrogels in the future.

(a) \ (b)

Breaking stress

\~—" 500
) ; N XX £400
o Polymerization' 1§ / N 2 300
+ i / N . 2200
Crosslinkin £
agent : & g wg M -
Agarose gel Monomer Hybrid gel Atisse | Poijaevismiie. FybHdde

Figure (a) The way of fabricating hybrid hydrogel (b) Breaking stress of the hybrid gel
4. Acknowledgment
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Optical Properties of Near-IR Absorbing Phthalocyanine Sensitizers
Mashiro Hata (Kanazawa University Senior High School, 2nd year)
Taniyuki Furuyama (Kanazawa University)

1. Purpose of the study

Cancer cells @ Photosensitizer

Photodynamic therapy (PDT) involves
the  administration of a  tumor-localizing Photoirradiation

photosensitizing agent, followed by activation of the
Generation of singlet oxygen

agent by light of a specific wavelength (Fig. 1). D
—= Cell death

Singlet oxygen (02(1Ag)) is believed to be the initial

agent in the PDT, so that a photosensitizing agent
requires a high singlet oxygen quantum yield (@&,) for Fig. 1. Summary of PDT
light in the near-IR region, that is the “near-IR
window” in biological tissue (650-1350 nm).?’ In this poster, we report the optical
properties of sulfur-containing phthalocyanines (Pcs), which absorb in the near-IR light.
Phthalocyanines (Pcs) are one of the most well-known and successful artificial dyes. The
introduction of electron-donating sulfur at the a-carbon of Pc destabilizes the HOMO
energy, thereby shifting the Q band of such Pcs to longer wavelengths (around 800 nm).?
2. Method

The efficiencies of singlet oxygen were estimated by the decay of the
quencher in a solution containing a photosensitizer (Pcs), oxygen and the quencher under
irradiation under near-IR (> 600 nm) light. 1,3-Diphenylisobenzofuran (DPBF), which
has an intense absorption band at around 410 nm was used as a common chemical
quencher.
3. Result and discussion

All samples generated singlet oxygen after irradiation of near-IR light. After
the oxidation of sulfur-containing Pc (PcHz) with mCPBA, a blue-shifted and Q band was
observed. The breaching rate was enhanced after oxidation, so that an oxidation at sulfur

atom can switch the efficiency of singlet oxygen (Fig. 2).

Time [ min -
SPh  PhS S0,PhPhO,S ol 4 12
\ — Peh;
N, o N \ — PeHy + mCPBA
= = Gl ooH = = —4 \1
" N i b= SPh Phoss” N\ N s \
N MR N ¥ B
A Y. Cridation at S N Y :;‘5 \\ Siope = -1 4
FhS, i HN SPh PhO,S {” HN S0,Ph 5 ” -'\
T = =
N ] T \
= 2
"_1 sl '.~ Slope =-3.19
SPh  Pns S0,PhPhO,S \
PcHz \
Low 'Ox generation High 'Oz generation —opl

Fig. 2. Enhancement of singlet oxygen generation by oxidation at sulfur atoms
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Evaluation of Covered Area with Tree in Forest using Satellite Remote Sensing
Rinako Kishi (Yokohama Science Frontier High School, Grade 2)
Hiroshi Kawamata®, Nobuyasu Naruse?, Yukihiro Takahashi®
1) Ingtitute for the Advancement of Higher Education, Hokkaido University
2) Shiga University of Medical Science
3) Graduate School of Science, Hokkaido University

1. Introduction

Tree density in forest plays a crucia role in understanding the global/local net of fixed carbon dioxide by
plants. The conventional aerial photography is costly to view arich forest from the top and in the previous
the satellite images of forest taken in the summer, the trunk and branch of trees are blurred by brown soil

and abundant leaved!l. Here, we propose a simple satellite-image analysis to evaluate the tree coverage of

the deciduous forest by using images in winter. The fresh snow on ground works as white background,

which enables us to identify tree trunks easily apart from brown soil as well as branches without leaf

suppressing the overlap with each other.

2. Method

A new index, NDTS (Normalized Difference Tree trunk on Snow) is constructed from the spectral

reflectance of both beech and snow on two satellite bands?[3. In Landsat 8, NDTS corresponds to
(Band1-Band5)/(Band1+Band5), where Bandl is deep blue visible and Band5 near infrared. As trees and
snow are mixed in one pixel (30 meters square), a standard NDTS value is calculated for each mixing ratio
of tree and snow in one pixel. Then, the actual NDTS values at Mt. Amano in Iwate are converted to the
tree ratio to snow background. In comparison, the reliable tree coverage is obtained by the aeria

photography in the same area. In Google Earth™ photos brown tree (mainly beech) standing on white snow,
darker region can be identified to tree and shadow. Threshold value set the mode of brightness in the
corresponding area.

3. Results and Discussion

The ratio of tree to snow background from both satellite image %

and aerial photograph are displayed in the right figure. At all :%;55"" g *
four points the former derived from Landsat 8 follow the latter g “* 7 Landsat

from Google Earth with more or less 17% larger ratio. g 5:: oo o
Therefore, by filling the gap between values, this method can E% 5 gy Soogle Eart

be useful to evaluate the coverage of trees. For further insight wn

threshold value in aerid photograph analysis, different | oo

Fig. The ratio of tree from sattellite image and aerial phaotograph

accumulation of snow taken by satellite and air plane, and

non-negligible shadow should be involved.
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Batch no. Batch composition Si/Al ratio Curing and hardening
Sand (mass%) Slag (mass%) time (d)
1 100 0 63 —
2 75 25 14 5
3 50 50 6.6 4
4 25 75 3.4 4
5 0 100 1.4 3
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Resource recovery of inorganic solid waste by geopolymer technology

Y. Katsutani (Okayama-hakuryo High School 2rd-year), R. Kajitani (Okayama-daianji High
School 2rd-year), F. Okoso (Sanbonmatsu High School 2rd-year), N. Tanada (Okayama-
ichinomiya High School 2nd-year), and R. Fukura (Yonagohigashi High School 2nd-year)

Counselor: M. Miyake (Okayama University)

1. Purpose of the study

Geopolymers obtained from inorganic solid waste attract attention, because they can be
reused as structural materials. Geopolymerzation occurs by dehydration and polycondensation
reactions of aluminosilicates using an alkaline activator [ 2. As geopolymers’ merits, it is
enumerated that the strength development is fast, the carbon dioxide emissions in the reaction
are low, and so on. In the present study, we produced and evaluated geopolymers using sea
sand and granulated blast furnace slag as raw materials.
2. Method

An 8.0 g mixture of sea sand and granulated blast furnace slag (mixing ratio shown in
Table 1), 1.0 g NaOH and 2.0 g deionized water were mixed. The obtained slurry was cured
and hardened under sealed condition at 50 “C. The resulting materials were evaluated by
XRD, XRF, SEM, Archimedes method, and bending strength based on three-point method.
3. Result and discussion

XRD and XRF revealed that sea sand was composed of about 98 mass% o-quartz and

granulated blast furnace slag was an amorphous compound composed of about 47 mass% CaO,
about 30 mass% SiO2 and about 15 mass% Al20s. Table 1 suggested that the more Si/Al ratio
was increased, the longer time was required in curing and hardening process. This was
considered to be due to the decrease of amorphous granulated blast furnace slag, which
promotes geopolymerization, and the increase of crystalline sea sand, which inhibits
geopolymerization. We will report the detailed evaluation of the products at the presentation.

Table 1. Mixing ratio, Si/Al ratio and curing and hardening time of the product

4. Acknowledgement
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3 50 50 6.6 4
4 25 75 3.4 4
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Mapping out the distribution of colored snow by remote sensing
Daichi Yamaga (Yokohama Science Frontier High School, 2™grade)
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1. Introduction

Recent acceleration of the glacier retreat is triggered additionally by algae on glacier ice, coloring snow
with increase of sunlight absorption. The typical examples are black cryoconite where an algais entangled
with mineral particles, and red snow richly decorated with an alga containingred pigment (carotenoid).
Unfortunately, lack of remote-sensing identification for these snow algae, temporal and systematic tracking
of their wide distribution is yet to be investigated. On the single band (visible blue) observation of the
satellite, cryoconite was mixed with water and shadow due to their same reflectance, and the low dynamic
range sensor caused saturated images for bright fresh snow, covering red snow distribution [1]. Here, we

aimed to solve such problems by introducing indices calculated from multiple bands and high gradation

Images 100 Banl_j-if&iSﬂ-SlISnm} BandS[&i‘-E-SSISnm]
2. Method I

In Fig.1, cryoconite shows low/high reflectance on the band 2/5  *° e 5”;“‘“\
of Landsat8, respectively, while glaciers and water have the %m = N\\‘r'm \ —/x\
opposite trend. On the aid of reflectance difference between the gm o ic\e 1 \‘jf:‘fmmf__
two bands, we created one index sensitive only to cryoconite, & ,.fr'_-’-"'-":“::{':-:- o
applying to Qaanaaq Glacier in Greenland. As well, based onthe 20 _ P gl "——
visible reflectance of red/fresh snow, bands 3/4 of Landsat8 leed f‘FW:;J—IF;;___ i1 \_—v
to the other index for red snow. Harding ice field in Alaska and 300300 alangth ()

Fig.1 Reflectance of cryoconite and
glacier (made from[2])

Asahidake in Hokkaido were analyzed with thisindex.

3. Results and Discussion

Fig.2 shows distribution of cryoconite obtained by the first index above,
reproducing fine stripe patterns unique to cryoconite. As to red snow,
combined with unsaturated Landsat 8 images, the second index maps out its
distribution as in the previous field work. Therefore, we succeed to establish

a new method to uncover wide distributions of colored snow from satellite

images. Fig.2 Distribution of cryoconite
Acknowledgement on Qaanaaq glacier
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[Crh ~D{EH] ¥ 7 A Crh @ cDNA W H Z A Lo RBIN Y X —ZHE LT, vk, &

A LT DR aE 2 fiftr L. S22~ Crh OfEH bR T TFETH D,

4. Bt

FEBR D TR IZBE L C P IR IR OB ER RIS IR S A & IRk S A D 2 THE £ LTz,

D BREHP L R ET,

5. & Xk

Kitamura, N.fti J. Allergy Clin. Immunol. 129; 814-824 (2012) FEER 5iL% %5

Rogers, T.Jffl. TRENDS in Immunolog 24; 116-121 (2003) 4 "4 A RZ &K L Gz Ok

Alevizos, M.ftfi. Ann. Allergy Asthma Immunol. 112; 309-316(2014) ~ A Mg & A b L 2
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Regulation of immunoresponse by brain hormones
Ayumi Okuzumi
(Tokyo Metropolitan Tama High School of Science and Technology 2nd grade)
Chiharu Nishiyama (Tokyo University of Science)

1. Purpose of the study

A proverb “Care killed a cat” and the “placebo effect” are well known as the observation
suggesting the close relationship between the mental state and the physiological
condition. This observation prompted me to participate in the research of this filed,
because I believe that the progress of this research field may lead to: the development of
new methods for prevention and treatment, the improvement of spontaneous healing
power, clarification of the mechanism of chronic diseases affected by mental condition.
However, the role of brain hormone on immunoresponse is largely unknown. Then, in the
present study, I analyzed the involvement of opioid receptor-mediated signaling and of
corticotropin-releasing hormone (Crh) on immunoresponse.
This research is supported by “Global Science Campus education program at TUS”.
2. Method

Gene expression in dendritic cells (DCs). Bone marrow-derived DC (BMDC) was
generated by cultivation of bone marrow cells from femur and tibia of C57BL/6 mice.
BMDCs were maintained in the presence or absence of agonist of opioid receptor, U50488
or DAMG, for 24 h. After additional 24-h cultivation following lipopolysaccharide
(LPS)-induced activation, BMDCs were harvested. Complementary DNA was synthesized
from total RNA by reverse transcription, and mRNA levels of target molecules were
determined by quantitative PCR.

T cell proliferation activity. Naive CD4* T cells isolated from spleen of OT-II mice
(OVA-specific TCR Tg) were labeled with CFSE (fluorescence) and co-cultured with
BMDCs, which were pulsed with OVA, for 72 h. Mean fluorescence intensity (MFI) of
CFSE in T cells was determined by using flow cytometry.
3. Result and discussion ~ 50
Activation of DCs. The y Cds6 y e
mRNA levels of
co-stimulatory molecule
Cd86, inflammatory
cytokines Tnf-a and I1-6
in DCs were increased by
LPS-mediated activation.

50

-6

=
=

a o o
= o

' B 10 ' 0 _
0 0+ — 3

CTL | LPS | 10uM 1004M 10uM [100uM CIL | LPS | 10uM 1000 10aM 1004M CTL | LPS  104M 100uM 10UM 100UM

Relative mRNA level(/mGAPDH

Us488 | DAMGO USO488 | DAMGO USO488  DAMGO
Figure 1. Effect of opioid receptor agonists on mRNA levels of Cd86, Tnf-a,

The up-regulation of and 116 in DCs.
these mRNAs was o CFSE
dramatically suppressed by U50488 treatment, whereas o T

significant effect was not observed in DAMGO-treated DCs

(Fig. 1). These results indicate that opioid receptor-mediated & w0
signaling is involved in innate immunity and inflammation
by modulating the activation of DCs.
T cell proliferation activity. As shown in Fig. 2, U50488 . :
significantly suppressed DC-mediated proliferation of T cells T T
in dose-dependent manner, whereas apparent difference was  Klgure 2. Lifect of agonists on
not observed between control (DMSO) and DAMGO-treated T P v
cells. This result suggests a possibility that U50488 affect the response of adaptive
immunity. We are going to analyze the effect of U50488 on the T cell function and
inflammatory reaction in vitro and in vivo.

4. Acknowledgement

I am grateful to members of Nishiyama Laboratory, Department of Biological Science and
Technology, Tokyo University of Science, especially Mr. Sakata, Ms. Nakano, and Dr.

Kasakura, for helpful discussion and technical support.
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3. MREEBLE
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Robinson et al. Hum. Genet. 116: 267-271, (2005).
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Functional analysis of PABPN1, a responsible gene for oculopharyngeal muscular
dystrophy (OPMD)

Arisa Abe (Yokohama Suiran High School 314 Year)

1. Purpose of the Study

Autosomal dominant oculopharyngeal muscular dystrophy (OPMD) is a late onset rare
muscle disease causing bilateral ptosis and dysphagia, followed by slowly progressive
muscle weakness. The Alanine expansion in poly (A) binding protein nuclear 1 (PABPN1)
is thought to be responsible for OPMD. OPMD patients have excess number of GCG
repeats(9-13) in the N terminal region. In this study, in order to reveal molecular
mechanism of cellular toxicity by patient-type Alanine expanded PABPN1, we induced
expression of patient-type PABPN1 (13x) in C2C12 myoblast cells and observed the
phenotypes.

2. Method
Cell viability assay: By ATP detection cell viability assay, we assessed cell viability of the

C2C12 myoblast cells in which were transiently expressed patient type PABPN1.

Senescence associated beta-Galactosidase (SA-BGal) assay: The senescent cells were stained

by blue coloring of catalytic conversion of X-gal.
3’-end quantitative RT-PCR: By using extracted RNAs, the selection rates of alternative

poly(A) site of gene A were compared by quantitative RT-PCR method.

Western blotting analysis: By using anti-gene A protein, expression amounts of gene A

protein were measured and compared.

3. Result and Discussion

Patient type 13xAlanine PABPN1 expression in C2C12 cells led to growth retardation and
severe cellular senescence (ATP assay and SA-pGal assay). The phenotypes were also seen
in case of siRNA ablation of endogenous PABPN1. By 3’-end quantitative RT-PCR method,
we found that the length of gene A transcript was altered to shorter when patient type
PABPN1 was expressed and when PABPN1 protein level was decreased in C2C12 cells. The
gene A is one of muscle aging promoting genes. Then, by western blotting analysis, we
observed increase of gene A protein expression level in the C2C12 cells where patient type
PABPN1 expressed as compared with that in normal C2C12 cells. We now think that the
shortening of 3UTR and increase of gene A protein level are related in pathogenic
mechanism of OPMD.

4. Acknowledgements

I thank to Dr. Takao Imai, Dr. Hiroyoshi Inoue (Keio University), and Dr. Keiko Nakao
(Saitama Medical University).
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Life cycles of tomato plants under pseudo-microgravity conditions
Yuan Takase (Kokugakuin High School, Senior)
Dr. Kaori Yokotani

1. Purpose of the study
Securing food is crucial issue for human being’s long-term stay in space. Growing
plants in microgravity from seeds, harvest fruits and collect seeds. I investigated the
growth of tomatoes under pseudo-microgravity generated by myself-made 3D-clinostat.
Purpose of this study, to elucidating impact of microgravity on tomato. I expect that this
research contributes to food production in out-of-service environment.
2. Method
I raised tomatoes and performed an experiment to compare the growth of the
microgravity condition and ground gravity condition for 4 months. I grew it in the
greenhouse kept in 25-28 °C. I used the solid medium and LED light for lighting. I
watered 50 ml in a day, and gave liquid manure 50 ml in a week.

¥

p—t _ Tablel Comparison of plants
rel Culture greenhouse

Figu

3. Result and discussion
Growth rate: It took a long time until the flowering and the bearing of fruit under
microgravity conditions.
Morphogenesis: The stems and leaves were deformed, and the area became small.
Seed: I was able to harvest 10 to 25 seeds under ground gravity condition. on the
other hand, It was not possible to collect under microgravity conditions.
Ultimate analysis: The amount of calcium plays an important role in creating cell
walls was low, but the amount of potassium was high under microgravity conditions.
Leaves and stems deformed for lack of calcium, the light receiving and transpiration
area decreased. As a result, the energy that was enough for the growth of a fruit and
the seeds was not provided.

4. Acknowledgement
I would like to show my greatest appreciation to Assoc. Prof. Kaori Yokotani who
provided helpful comments and suggestions. I also owe a very important debt to
Assoc. Prof. Kouichi Soga and Doctor Sachiko Yano who gave me invaluable comments
and warm encouragements.
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Life Cycle of Higher Plants, Seiichiro Kamisaka, Space Utiliz Res, 29 (2015).
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Effect of Browsing by Cervus nippon (Sika deer) on Vegetation in the Inunaki area,
Fukuoka Prefecture
Kanta Tokunaga, 2nd grade, Chikushigaoka High School
Supporting Professor: Shinya Koga, Kyushu University

1. Purpose

Recently, the forest damage caused by Cervus nippon (hereinafter called deer) such as
feeding and peeling of trees has been a big problem in Japan. The harm caused by deer
accounts for about 80 percent of the forest area damaged by animals and birds. In Fukuoka,
deer are mainly seen in the Inunaki area and Mt. Hiko area and their population have been
increasing and their habitat also have been expanding. However, no detailed research on
damage by deer has been done in these areas. The purpose of this study is to find out how the

increased population of deer influences the forest vegetation in Fukuoka.

2. Method

This study was conducted at two stands (compartment 10 and 11, broad-leaved secondary
forest) of Kyushu University Forest (Fukuoka Pref.) in November 2016. Six sections (each
size: 2m x 4m) were set up along a straight line (50m) at each stand and then, species name
of trees and vines with less than 2m-height within each section was recorded. The data
obtained was compared with the data collected at the same place in 2012 (Yamauchi et al.,

2013), considering the preference of deer.

3. Result and Discussion

The number of species decreased from 48 to 27 at the comp. 10 and from 50 to 28 at the
comp. 11 for four years. The number of species which occurred in 2012 and disappeared in
2016 was 26 at the comp. 10 and 24 at the comp. 11. The number of species which occurred
newly in 2016 was 4 at the comp. 10 and 2 at the comp. 11. Thus, the species composition of
this area has changed drastically. Among 36 species occurred in 2012 at both stands, 27
preferred species disappeared in 2016 and 2 non-preferred species appeared newly. Thus,
this study indicated that the forest floor vegetation in this area would be strongly impacted
by the deer. This impact will influence the forest ecosystem. To make clear this finding,
further investigations are needed, as there is a possibility of environmental change, forest

succession, the effects of other animals and insects, and so on.

4. Acknowledgement
I would like to express my gratitude to Associate Professor Shinya Koga for his support.
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Mechanism of left-right axis determination in the reptile
Uzuki Horo (Nada senior high school, 2nd year)
Hiroshi Hamada (RIKEN Center for Developmental Biology)

1. Purpose

In many creatures, we can see left-right Type of LR | Asymmetric Nodal | Motile
asymmetry. For example, in human, the determina- | expression in | cilia at
heart exists in the left side of the body while tion LPM (indicated by | LRO
the liver exists in the right side. This the black arrow)
asymmetry is governed by the left-right (LR) Chick type | | Absent
axis established during development. (bird)
Previous studies show that LR axis (Levin
determination in vertebrates can be grouped et al,
into two types: mouse-type and chick-type 1995)
(Tablel): the mouse-type has motile cilia in Mouse L. 1 R Present
LRO (eft-right organizer), which contribute Type T,
to LR axis determination, whereas the (mammal,
chick-type doesn’t have them. However, how amphibian I
two types have arisen during evolution is not , fish) !

known. To understand this, I studied the mechanism of LR axis Table 1

determination in reptiles, which are phylogenetically related to mammals and birds.

2. Materials and Methods T
A kind of lizard, Paroedura picta (described as

gecko hereafter) and a kind of turtle, Pelodiscus
sinensis (described as turtle hereafter) were used
in this study. First, asymmetric Nodal expression £ _
in LPM (lateral plate mesoderm), which is l:{obryo is ’ !furtle is B)
commonly observed in mouse and chick, was
examined in gecko and turtle embryos by in situ
hybridization. Second, the presence or absence of
motile cilia, which exist in the chick-type but not
In mouse-type, was examined in gecko embryos by
immunofluorescence staining.

3 Results and Discussion Figure 2(scale bar shows 5um, white

Asymmetric Nodal expression in LPM was dotted line surrounds one of the cilia)
detected in both gecko and turtle embryo (Figurel), as expected. Immunofluorescence
staining carried out with gecko embryos demonstrated that acetylated tubulin (shown in A,
red), which can be seen in motile and immotile cilia, are present while dynein intermediate
chain 2 (shown in B, green), which is specific to motile cilia, are absent (Figure 2). This
observation suggest that the gecko employs the chick-type LR determination mechanism.
Furthermore, observations with turtle embryos suggest that the turtle also belong to the
chick-type (datas are not shown). I would like to examine other genes implicated in L-R
asymmetry and study regulation of Nodal gene from various vertebrates in the future.

4. Acknowledgement
I thank Hiroshi Hamada, Eriko Kaikawa and others for their energetic help to this study.
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04 =02 00 02 04 0.6 0
G TN (£0E). ERHBHOBRISEESOES UHRROHAE

4. BHiEF

M E OFERMEESE, TAOH EERS A, WOLBEEZ TS o TV A RHERILE. ¥
RRFAEEEARD AL v 7 DEREICBLBE LT, £72. 2N ETO 10 EFBFFEEZ VA NS
RENS R 2 T RIS L £,
5. &
R, 2006, AL CRROLEE.  FEPHIER - SSEMFE 540 21-26.
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A study on white dandelions (Taraxacum, Asteraceae): their origin & achene
morphology
Mana Sakamoto (Hiroshima Jogakuin Senior High School, 12th grade)
Hiromi Tsubota (Graduate School of Science, Hiroshima University; Associate Professor)

1. Purpose of the study

Dandelions (Taraxacum, Asteraceae) are flowers with yellow or white capitula widely
distributed in the northern hemisphere. Although most species of dandelions have
yellow-capitulum, only five species with white-capitulum are known in the world. To reveal
the origin of white dandelion, and the achene morphology which characteristics of them, I
conducted morphometric analysis and compared DNA haplotype for chloroplast genome.

2. Method
In this study, I conducted morphometric analysis especially on achene morphology and

compared DNA haplotype for chloroplast genome using psbA-trnH region. Phylogenetic
analysis based on the obtained sequences was carried out.

3. Result and discussion

Principal component analysis (PCA) revealed that all of the white floret dandelions
shared the morphological features, large and heavy weight achene, also intermediate rostrum
length (Fig. 1). The result also informed the close relationship between 7! arakii with yellow
floret and 7! hideoi with white one supporting the view by Serizawa (2006). Multiple
comparisons showed achenes of white floret dandelions are significantly heavier than other
dandelions expect for T. arakii. Haplotype variation showed that white floret dandelions
share the same chloroplast haplotype and they would have matrilineal lineage of T. mongoli-
cum (Table 1). It was known that the white floret dandelion has relatively narrow in the
distribution range among the whole dandelions, and these facts may be affected the charac-
teristic achene features.

PC2

oGt 6§ W 3§ Table 1. Placement of phylogenetic informative indels in the aligned
@ o . . o .  sequences from representative taxa. Positions correspond to the
= alignment matrix for each sequence region. Dashes represent a alignment
S ~  gaps.
o | T. kok-saghyz Kx198560 gtecttatttcttatt tcatt ag gat
= T brevicorniculatum «xisssse gtcttatttc tcatg ag gat
= e2 T platycarpum kp214515 gtettatttec———— tccatagattgag———————- gat
T.mongolicum KRre97714 gtettatttec———— tcaatagattgag——————— act
al o T mongolicum Ku736961 a tcaatagattgagatataaacctctagat
! T coreanum a tcaatagattgagatataaacctctagat
Z 1@ @ - SN T hideoi a tcaatagattgagatataaacctctagat
' T albidum a tcaatagattgagatataaacctctagat

T T T T T T
-04 —02 00 0.2 0.4 0.6

- Fig. 1. Scatter plot (left) of the two first axes based on principal component

analysis (PCA) for 11 dandelions.
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EREA2EDHRDEREFICE TS5 EMEBEHTE
BHER GRERHBIL/NANFELZFTFER 445)
HLUHE  EHRBEE (HKRKF)

1. IROBMEER

EIE OEIARDITENC OV THFE 2 46D T 10 12725, ZHETIZ, 1) BEAITAMmE
RO TTTENERIRT 2 2 & T&, 2) T OHMHPWNIZIZ., ERAKRDIKZE S KR BEMR L
TWHZ EE R LT,

EICAR DR OBE D 28I FFET DL STV DHR, EDARE Eo KR
I BTy (Clark & Haskins 2012), AHFE Tl [FIfE R E KR O B a8k & fs
O L, TOARREDOEREZHASNIT L2 LIV AT,

2. AREDF&

A X% VK2V Physarum rigidum ZARORIFEFEMEV 5 BN M e F8RIL, ZE, K
B, WHR2OHE7-0 10 HIZ2WT, BHICEMBFERSE 2 [AmEsER] Bk
ETADOFT 2 HRZIEES [AEEAER], €2 CTERAMEL TOKOM TH MR
kA =D [HRIFER] 2177,

3. WEREBE

[BmEEER] TIX 10 T 1OZBHS S v, ZE LIz Bl
HWrzm L7e (K1), [9RfIEaEER] <ix. 8 MHIX B HAs DR
REe—F U7, 2 MTITRERDIRE L. RN TIEIARLE 72 B fhf]
Wiz m Ui, Ak 3 % — iz kb [HBIER] OfEER, il
@é?%%hthéﬁﬁ#ﬁh?%é’&ﬁb#oto:@%%#

« ERARITEIMNTIN Z TIRN T S B EERR FTRETE S, R4 D B
{ﬂmhﬁm)rﬁ/\ﬁﬁﬁ“&i DER<HIRL CTWDH EFE X5,

B & 0 B J7 2% B MR I C IR 2 242 &y S A 2 B 1
EIARITINT L b A BT TRAEHRSE RO GT 2L 525,

FHF O MM B9, RIS BOG L CTAT 9 TIEEARY B fi
WA VL, B E ol LT, BEEE X SERIGRIC KRR C B iR e
AREETHD Z b, RMLEITHFLAR I, BERECARZ ®m1 k2 BRoms
MR ChH D ES 25, 5l (£) &E®EF (F)

BICAR DA F & BEERAL TRIFRIEATRYIC Eﬂﬁwu;%@%’fT DA, HIERERA AR Kb b
bEmol, TOMEND, BIAKD B MBI BN T, 2T O MBS 2 FE K L
ETZENTE, b EaBgh5 a7 fiﬁ%’*ﬂa@f“&)é = A

PLEDGHT « BENG, RO BB IIL, KA, (KIVCoBMA, B, SHoT %
MABDELLLZENZR O THY . 2L HFOEDE] & TEEHRSOES] oWy 232
TW%, 2=—7 TENATHMHATH D M TE 5,

4. HiE
{EZjK%OMEE%%;US‘EE HNPEST e e PR RITIT S2 @ A BB A [ D AR AT S B0 D T
BhErWEREEELE, BOBRES T NE L,
5. FESEXM
Clark J. & Haskins E. F. 2012. Plasmodial incompatibility in the myxomycetes: a review.
Mycosphere 3(2), 131-141. http://dx.doi.org/10.5943/mycosphere/3/2/3
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Recognition “self’ and “non-self”’ response
in the plasmodium of Myxomycetes Physarum rigidum
Mana Masui (Tokyo Metropolitan Koishikawa Secondary Education School 10th grade)
Dr. Shinobu Satoh (University of Tsukuba)

Purpose
I got two discoveries from my previous research. 1) The plasmodium of Myxomycetes can
recognize self and non-self. 2) The plasmodial sheath is a signal for allorecognition, because
the plasmodium can recognize others by touching it. Two plasmodia can fuse only in the
case that they are phenotypically identical for the loci to fuse. However, it has not been
fully understood the ability of allorecognition in an ecological viewpoint yet (Clark &
Haskins 2012). So, I studied the relationship between allorecognition and fusion.
Procedure

I did three experiments by using the five geographical isolates of Physarum rigidum. The
1st, Free Fusion is letting them freely meet and recognize each other. The 2nd, Forced
Fusion is making them forcibly fuse by mixing their cytoplasm. The 3rd, Verification is
letting the integrated individuals freely meet and recognize the original isolates.
Observations/Data/Results

In Free Fusion, the five isolates could stably recognize each other
(Fig.1). In Forced Fusion, two combinations made unstable
integrations, which proved to be temporary by verification. The
results suggest that the plasmodia can recognize others not only
by contact at the cell membrane surface (outside) but also by
contact between the cytoplasm (inside). But, the allorecognition
system at outside restricts the fusion more strongly.

The avoided cases take longer decision-making time than the
integrated cases. It suggests that plasmodium is not giving
priority to avoidance but exploring opportunity to fuse.

membrane (non-contact). The non-contact cases are faster than Fig-1. A case of integration
(upper) and avoidance (lower).

The plasmodia often recognized each other without touching cell

the contact cases. It suggests that the plasmodium can avoid

others quickly and safely by using the plasmodial sheath.

Two plasmodia often met at plural points simultaneously, and there were many cases of

inconsistency of decisions. It suggests that allorecognition behaviors are distributed and

independent, and the plasmodium can reconsider every meeting opportunity.

Conclusions

I conclude that the allorecognition system of the plasmodium is very unique and multiple,

which supports balance between avoidance and integration.
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1. AROENWLEER

o2 1L DNA OEINARAF L2 WBIn T ORBIGIEEMEO 1 > TH L2 =T 4 7 A
EWVWIHBBITHER LT, BNICHBWT DNA I, E R MU B U RV BICEEfME, s avF Ll
MEEN DHEE R ZED a7 M SN TV D, T E Y = 3T 7 A LI 5 B80T,
sa~FrOMENEBE LD, ALV T2 12X, WNERICIEET Dilfs T DR BLIRE
NEALTLHZ LIk TRRZID VYV, ZNETOMENSLHABBEN O EY 22T 4 v 7 72
IS I CEHE T, ~T Y a~F U OBRICHAEY SIR2. SIR3. SIR4 ? % Z F il
B U7 BERERR A VRS U SRR 2 FRET U 72 3. SIR3, SIR4 % fEE U /=B Rk CAFER D EH N
el ST, ERt B RS 1 O BT B LI BN RRIKE S T2 LT 5729,
~ A7 a7 VAR ORERE S L, L R bER A2 TRILZ, AR T, THIL7zE
15T DS SRR ICEREB 5 L TV A EBH LM T D2 &2 HIE L, B BRI
M D SR, BERE OMESRHEHRIC LD AME~DOEE~DOFMA FHE & 72 5,

2. HROFE

FERE D 2B AR -9 6000 8 D H D> & FT R EPEIZ B9~ 2 W REMED & D B in T & RATZEHH &
BEEL LB AT v LT, BEHEEFIZONT, UTOEREZITH, A) FEHEETFO®
FIRBHOT T A N&E1ED, B) B LT T 2 REBRRGERICIHEAT D, C) FEERITHE
BENENR-> TWDENHERT D, D) XU NTHEPEZ TWDENERT 5, BE) Witz B L
T, R SV TRt 5,

3. BRLEER (HFRFH)

FL7=BREA BT I1X CINIO, GAL2, CCW12, RAD9, ZRT1, ZRT2 T 5D,
BEOLZA, 7T A MERNPNHKRTZEETHY . U0 HBTH D BEHBHIHMEIZ DN T O
WMEIIROEEITE LD,

TTAI REAERT D720 PCREMRR, FIREERQI, 7GR REITWF bk L
TWD ZENBERIKINZ L > THERTE T,

SR IIBER O E IR & U IRIRA 21T 5 TETH D,

4. B

AZEEHED DITHT-Y . THRES S oM EMUEERIEHH L BT Ed, 72, FEBR
DI EZ L T ESoEHME S A, BREZEIA TS 272 7 ROERSFH R OEKIC
BN LET, HOUNRE I TSWVET,

5. &M
1) Moazed D. (2001). Common Themes in Mechanisms of Gene Silencing. Mol. Cell, 8, 489-498.
2) Rusche LN, Kirchmaier AL and Rine J (2003) The Establishment, Inheritance, and Function

of Silenced Chromatin in Saccharomyces cerevisiae. Annu. Rev. Biochem., 72, 481-516.
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Analysis of radiation resistant gene
Maeda Haruna (Fukui Institute of Technology Fukui, 2nd Grade), Shirasaki Haruka
(Wakasa High School, 2nd Grade), Matsumoto Natsuho (Wakasa High School, 2nd Grade)
Supervisor Masaya Oki (Graduate school of Engineering, University of Fukui, Associate

Professor)

1. Purpose of the study

According to former research, it was found that high survival rate in yeast strain
destroyed sir3, sir4 those can form heterochromatin structure?. 2. As the main method,
first, the yeast strain destroyed sir2, sir3, sir4 are produced, and then, those are irradiated
radiation. Furthermore, it is possible that there are additional radiation resistant genes,
aims of this research are identifying the genes and analyzing the resistance mechanisms. If
we can understand radiation tolerance mechanisms, we will be able to respond to medical

progress and to estimate the radiation effect of human body.

2. Method

Each student chose possible radiation resistant genes from among about 6,000 genes of
yeast and listed up genes with the reason of selection and point of view. We performed
below experiments about chosen genes. A) Construction of over expression plasmid of
chosen genes. B) Insertion the plasmid into the chromosome of yeast. C) Confirming
whether to rise up expression level or not. D) Confirming whether to increase the protein or

not. E) Checking radiation tolerance by irradiation.

3. Result and Discussion (Pictures and tables)
The genes we selected are CIN10, GAL2, CCW12, RAD9, ZRT1, ZRT2.

Because of the schedule of the schedule, it is the stage when DNA overexpression has been
confirmed, and we will summarize the report on radioresistance, which was the original
purpose, at the next opportunity.

It was confirmed by electrophoresis that PCR product purification, restriction enzyme
treatment, gel extraction and purification were all successful.

In the future, we plan to transform yeast and radiation.
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Digestive mechanism of Aldrovanda vesiculosa, an aquatic carnivorous plant
Makoto Kasahara (Saitama Prefectural Kawagoe Girls’ Senior High School 24 grader)
Teacher: Yasuko Kaneko (Saitama University)

1. Purpose of the study: Aldrovanda vesiculosa, an aquatic carnivorous plant, captures
prey such as Daphnia by closing carnivorous leaves, secretes digestive enzymes, and
absorbs nutrients. It has been shown that activity of protease, one of the major digestive
enzymes, could not be detected after simple closure of the carnivorous leaves (D®). Some
unknown stimulus is expected to be involved in inducing protease activity after narrowing
the sac made of the central portion of the carnivorous leaves. The purpose of this study is

to find a mechanism to induce the protease activity.

2. Methods: Whorled leaves (Fig 1b) were excised from A. vesiculosa plant (Figla) and used
for the experiment. After staining with neutral red dye, colored digestive glands were
observed in the central portion of the carnivorous leaves (Fig 1c). Sensory hairs (Fig 1d,
arrows) were observed in the vicinity of the digestive glands. DQ gelatin, which emits
fluorescence when digested, was fed to the carnivorous leaves using a micro pipette along
with portions of mushrooms or finger nails. The carnivorous leaves were put in test tubes
with water and gently shaken 10 times to induce the narrowing reaction. Fluorescence
emitted by digested DQ gelatin was observed by fluorescent microscope.

3. Results and discussion: Intrinsic protease activities of Enoki mushroom (Flammulina
velutipes) were diminished by boiling or autoclaving after drying. Small portions of Enoki
after these treatments and finger nails were fed to the carnivorous leaves along with DQ
gelatin. Two to three hours after induction of narrowing of the leaves, intense fluorescence
was observed at digestive glands for some samples (Fig 1i-h). When finger nails or dried
Enoki were fed, more intensive fluorescence was observed at the early stage compared to
the control. We conclude that these materials may contain something which stimulates

-~ Fig 1. Observaion of
protease activity on
carnivorous leaves of

| Aldrovanda vesiculosa.
a-d: Carnivorous leaves
-e-h: Experimental steps
" i-1: Fluorescence of DQ
‘gelatin (4H narrowing)
1 DQ gelatin alone
j: Enoki (dried and auto-
claved) was added
k:Enoki (dried and
boiled) was added
I: Finger nail was added
Scale bars = 0.5 mm.
4. Acknowledgeinent: 1 would like to thank Mr. Hajime Yanagawa for his help.
5. References: (DKimie Sakamoto (2007) Thesis for graduate school of Science and
Engineering, Saitama University. @Yayoi Oosawa (2012) Thesis for Education department,

Saitama University.
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BEE-IYVICBIT5EX FLATIMEEGRFDOREE

AR (BRETSRSEY A = AT 0 T 4 T ESEEERE 2 4F)

fEE Fx 1 (BRERTSBRY A =270 0T o T RS 34F)
HYUHE RE B (FEEREANS A = RBERR 2 —  Hd#)
Hf #e (FHERFEANA A A = ZAHEMEE ¥ — BLfRE)

MEDCDEHEER : HEMICL - BRI SNHEEF, HEA ML AL LTEEDOATIC
WA WEE 525, ZORBEERITD2010%, WY OEmHERERE 2 M0 L, HEE
THABAREREED O FBERICHT 52 ENEETHDH, ITE, MO A - L AT
BAEICBA T 28 B T ORIE SN TELR, 20 OBE T EEORBZ T 5 0 T HiEo
BHFUIH ST STV, RBFZECIE, EBEHHHEIRE T-72 & OHlE R B 1 O TLEMESME
WS AR RO B = I 2 AW T, A L RAISE ORI R T O RIE E R AT,

RO FE R L LT, B =37 DR Td 2 B AR Takaragaike—1 (Tak—1)
AW, BRI, NaCl (0.5, 50, 500 mM) Z&TedhBVIEE X 1/2 H R —2 B5
FEREEH (pH5.5. 1% 7 e —2R) Z BT, 70 umol photons m™? s OEKE H AICHRE T
22° C ZMCREFE LTz, Bz TRBMNT O D4 RNA 1X, 50 mM NaCl &4 & D W TEEA
FEh CHERE LY = S 7 VSR Bl L 7=, SureSelect Strand Specific RNA Library Prep
Kit (Agilent) ZHWTT7 A 77U —%FBE L, MiSeq (Illumina) ZHWT, ¥—2r =
AfEMTZ 1T o 7=, RNA-seq U — FEdFIIX. Reference-based iRz LW~y v 7 L., BaF
DOFBEIL cufflinks IC L > THEE L7, Control NaCl (50 mM)

FEREEBE NaCl 25T T8 = 2/ 2

R L, B =37 O A RN LUTc, & O,

50 mM NaCl Z&Telsti CIAEFTNIH SN TEBY ., N

14 AfAEEEE L7256 OFfFE&IL, NaCl 25 £ 720

B CREE LIESEAD 1/3 5 Tho72(Fig. 1), &

W2, WA — 7 = —Z H /2 RNA-seq fi##TIC

£ 5T, 50 mM NaCl &H & D WG AR Ch & Figl ¥ =4 0AEE~D NaCl D%
L7e B =37 O a2 BRI Lz, Z 0%, 50 mM NaCl 7£4E F Cld, BEaof
A b L RSB T REOMICEROETRFORBN L LT\, ZORE EFIX, Y
RT-PCR THAER L7z, LLEDFRERG, T 6 OERER 1%, A N L RINEBEE T HEORE
FIENCRE G 5 L &2 bN D, AFETIE, HA P L AL Tl FRRANFESND
LG FAZFE LTz, 5%I1F, WA NV AREHEERFOBEREL =7 Z2{EH L, HA
N U ATMRMHESDREZ B ST LTy,

BEE : B = A EHERKE Takl 2505 L CW e IEWEiNZFE 2 2% OREiRT) ()& < L H
LEFES,

FESE R :

(1] WNZEZ . AIRARE (2012) B THLWET UER L L TO X A FHE =7 OFE W F
AR 3158
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Salinity tolerance genes in the |iverwort Marchantia polymorpha

Rin Suzuki (Yokohama Science Frontier High School, 2" grade)
Nanako Okabe (Yokohama Science Frontier High School, 3" grade)
Masaru Matsuda, Hiroyuki Tanaka

(Center for Bioscience Research and Education, Utsunomiya University)

Purpose of the study: Salinity stress is adverse environmental conditions that affect

plant growth and productivity. In order to solve the problem, understanding the
mechanism of salinity stress tolerance in plant and application to molecular breeding
are important. Recently, it has been identified some genes involved in salinity
tolerance. However, the regulatory mechanism of those gene expressions remains unclear.
In the present study, we attempted to identify master regulators of salinity response
in the liverwort Marchantia polymorpha, which is the basal land plant having the genes
for transcription factors conserved in many land plants with lower redundancy [1]
Method: The male strain (Tak-1) of M. polymorpha was used in this study. The gemmae
were grown on half strength Gamborg’ s B5 medium with 1% agar in the presence or absence
of NaCl (0.5, 50, and 500 mM) under continuous white light conditions (70 g mol photons
m? s!). For the gene expression analysis, total RNA was extracted from 2-weeks—old
gemmalings grown on presence or absence of 50 mM NaCl medium. The libraries for RNA-Seq
were constructed using a SureSelect Strand-Specific RNA Library prep kit (Agilent
Technologies). These products were sequenced using a MiSeq System. The RNA-seq reads
were aligned by genome reference—based mapping method. Transcript abundance was
estimated by using cufflinks

Result and discussion: To test the salinity Control NaCl (50 mM)

tolerance of M polymorph, the gemmalings were

grown on NaCl-containing medium. When the

gemmalings were grown on presence of 50 mM NaCl, -
growth inhibition was observed. After 2 weeks of

growth, the flesh weight of NaCl—-grown gemmalings

was decreased to approximately one—third of that

of the control gemmalings (Fig. 1). Next, we HgJ.EﬁaxofNaClongnwwh(ﬁtheﬁlpo@mo@h;
analyzed the global gene expression of M

polymorph grown on presence or absence of 50 mM NaCl medium by the RNA-seq analysis
using the next—generation sequencer. We found up—regulation of not only the expression
levels of known salinity response genes but also the expression levels of transcription
factor encoded genes in the presence of 50 mM NaCl. Those gene expressions were also
observed in the semi—quantitative RT-PCR analysis. Therefore, it is supposed that those
transcription factors regulate expression of genes involved in the salinity response

Acknowledgement: We thank Dr. Takayuki Kohchi (Kyoto University) for providing the

Tak—1 strain.

References:

[1] Kohchi T, Ishizaki H (2012) Liverwort, Marchantia polymorpha L., as a reviving model
for plant biology. BSJ-Review 3:58
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1. AEEMNEESE

HEERFIZELAMLTRBY, TORIEA N =X LEfIA L, Hil 2 iR RESIE-CTE R &
BT HZENBBETHD, T2 CHAIFT, E FoBMERAFTICAHIN-ER AR
(Neuroligin—3 : R451C EH#t) 23~ ABEE TIZEA S L7z [R451C BEERBET L~ R
(SCER 1) 1 2T, BEERIEICE G T 2N 7 AREOBEREZ AN 2 L2 BE
W E T > T D, U7 AESIL, MREIEE O EZH S ER 1 un [ b2V S 7
BEEBETH D LT, MR OB MIcEDE L LT HERE L., MoRE L BERE O M Iz
HEpEETH D, 72, Neuroligin-3 1L F 7 AEEBREMICHRIAT IHEE N T THY ., [BiE
BRICOBECBEET 22 EPHESNTVWDE T+ ThD (LEk2), E-> T, RET L~ T R
BT T ABEOMERE 2RI LT, BREORIEA I =X LOHICEND Z &
DT IND,
2. HEFE

TRRIEE T OB AR K ONR451C HEEE T L~ 7
A G PEREE L, MERMH Lz, ZORBEME
M Z SR 74 A2 ER L, &1 BEMEIE%
OB ZIT- 7%, 77 A2AF v 7 BIEICEHE L
Too WA A2 B — A EAEEAE 7K & H
T, RS CAL TEISCHU IR Jg oD e BB 1 BRI BE 15 &
10 nmBICHEG L7 (KA, &bl ns
T AFIKEE DO R & TrakEM2  (Fiji
software) ZHWTHEMHEEL (K B), v 7 AES
AT O BGIRE &G AV H 2 7 O REIE M %2 33 L
7=,
3. BREER

VT ARIERE. 2 har KU T, BRRZER A
INA 2L AL CNEIROERE, v AN o
B, RO, v ARIBEOmEEZHE L, &5
JE [ o> #8 BA BAFR & #iAT X & #EdH P FiEIC L v
P L7z (K C), AR~ ZAD U F 7 AKX, FFE
DA E R CRHAIMEO A ERMEAN A b, Z
AL, FFE OIS E D R ICH R S D Z & T
VI T AREEMMIEREINTWD Z EEREBEL T
%o BUIE. BEFNA~YTADLF T RAFES BN LT
BY., WEM< Yy 2O F T RFES TR OV
R OMBIRER L i L, ARIETT v~ RXIZ Vi e
BTV F T AERE O EL R 5, Ew - i .
|

4. BEXHE

1. Tabuchi et al., A neuroligin-3 mutation
implicated 1in autism increases inhibitory et et Vo e ety b
synaptic transmission in Mice. Science 318: 71~ 1 |

76. 2007. §_| L e
2. Jang et al., Synaptic adhesion molecules and | e . 'f
excitatory synaptic transmission. Curr. Opin. ! '

Neurobiol. 45: 45-50. 2017.
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Structural Anomaly of an Axo-spinous Synapse in a Mouse Model of
Autism Spectrum Disorder

Risa Fujita and Nichiho Yasukawa (Jin-ai Girl’s High School, 2rd grade)
Yugo Fukazawa (University of Fukui, School of Medicine)

1. Purpose of the study

In recent years, number of patients diagnosed as Autism spectrum disorders (ASDs) has
been increasing, and thus, it is imperative to reveal its etiology for development of new
drugs and therapeutic strategies for ASD patients. A mutation (R451C substitution) in
genome region encoding neuroligin-3, a synaptic adhesion molecule, was found in a subset
of ASD patients, and a mutant mouse line in which the same mutation was introduced in
their genome reported to show ASD-like behavioral impairment (Ref. 1). The neuroligin-3
was reported to play pivotal roles not only in formation of synaptic contacts between
neurons but also in signal transmission between them (Ref. 2). Thus, in order to gain
insights into etiology for ASDs, we investigated

structural anomaly of a synaptic contact in the m A
R451C mutant mice. A w 41

2. Method Synaptic contact F‘re—synapse

We took advantages of a focused ion beam- £ ;
scanning electron microscope (FIB-SEM) for
quantitative and high-resolution observation of fine
structures of a synaptic contact (A). A wild type
(WT) and a R451C mutant mice were perfused with
fixative under deep anaesthetization and fixed
brains were further processed for electron
microscopic observation. Serial FIB-SEM images of
whole synaptic contacts in stratum radiatum of the
hippocampal CA1l region were taken with 10-nm-
interval and were processed by TrakEM2 software
for 3-dimensional reconstruction of synapses and
quantitative measurements of morphological
parameters of fine structures in these synapses (B).
3. Result and discussion

The volumes of presynaptic varicosities,
mitochondria, dendritic spines and smooth ERs, the
number of synaptic vesicles and the area of
postsynaptic density in individual synapses were
measured and the correlation between measured
parameters were assessed statistically. Significant
correlations between specific morphological
parameters were found in WT synapses (C).
Analysis of R451C mutant synapses i1s currently | ) : :
under way and these data will be presented. g odhfme B 11 i
4. References e rmp i g sy et Mg o gy AL b
1. Tabuchi et al, A neuroligin-3 mutation | B, TS
implicated in autism increases inhibitory synaptic i ¥ -, -
transmission in Mice. Science 318: 71-76. 2007. e cORT -‘ﬁ"
2. Jang et al., Synaptic adhesion molecules and * e e &
excitatory synaptic transmission. Curr. Opin. '
Neurobiol. 45: 45-50. 2017.
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5. BEIH B, BAT BIBBL TR
Suzuki, T., et al. New genes involved in cancer identified by retroviral NADABBBEIET, FAT: B

tagging. Nature genetics 32, 166-174, 2002. HODABSEEET DI,
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Identification of novel candidate cancer genes using retroviral insertional mutagenesis
Ayane Sanbuichi (Daimon high school, 3rd grade), Chiori Hiromatsu (Daimon high school, 3rd grade),

Yoshiki Sugahara (Nanao high school, 2nd grade)
Takeshi Suzuki (Cancer Research Institute, Kanazawa University)

1. Purpose of the study
A detailed knowledge of the genes and

" Cancer genes identified by retroviral insertion

signaling pathways mutated in cancer will be —{ Oncogene _|——
required to develop the novel target-based —[l:l==-=n[l3—sI Oncogens _ |——

—
—1__Tumor Suppressor Gene__——

=== JffessorGene _}

cancer therapeutics. However, the

heterogeneity and complexity of genomic

_ Tumor Sy
mouse

alterations in most human cancers hamper Figure 1. Retroviral insertional mutagenesis. (A) Refrovirus-infected mouse that
. . . . . induces leukemia/lymphoma. (B) Retroviral insertion can cause leukemiaflymphoma in
straightforward identification of cancer-causing , avmp ® N e
mice through activation of proto-oncogenes or inactivation of tumor suppressor genes.
mutations. We use the retrovirus-infected mice
as a model system for identifying new cancer genes efficiently (Figure 1). Retroviruses induce tumors

through activation of proto-oncogenes or inactivation of tumor suppressor Table 1. Candidate cancer genes.

Tumor ID Candidate Gene

3134 Tceanc

genes as a consequence of retroviral integrations into host genome. Therefore,

the viral integration sites provide powerful genetic tags for cancer gene 3162 Agafl
identification. In this study, we perform a high-throughput retroviral tagging to o %:Egp
discover novel candidate genes involved in cancer development. et
2. Method 13% Jonez
Genomic DNAs were extracted from a tumor panel composed primarily of B-cell g;tza
lymphomas developed in 17 retrovirus-infected mice. We cloned 42 retroviral z:z EE;
integration sites from the tumors using an inverse PCR method and analyzed Soxd
the DNA sequences of them. We then compared these sequences against the 11608 Aob
UCSC mouse genome sequence database to identify candidate cancer genes. 11818 s
3. Result and discussion 176 Vghlﬁ;
This analysis identified 40 candidate cancer genes that were located in the fimgat
vicinity of the retroviral integration sites (Table 1). Some genes such as Myc and e
Sox4 are known or predicted to be involved in human cancer, whereas others ?gy ’
encode good candidate genes including Chtop and Bicra that have not yet been fELE Wefzb
examined for a role in human cancer. Our study demonstrates the power of i e
retroviral tagging for cancer gene discovery and indicates a largely unrecognized 12183 Rt
complexity in mouse and presumably human cancer development. %221
4. Acknowledgement 13738 Araf

13739 Sap130
Hhex

We thank Drs. M. Terashima and T. Suzuki (Kanazawa University) for

Instructing each process of experiment and the preparation of research 40 candidate cancer genes

(right row) were identified
from 17 tumors (left row).
Black bold letter; known or
predicted cancer genes.
Red bold letter; unanalyzed
candidate cancer genes.

presentation.

5. Reference

Suzuki, T., et al. New genes involved in cancer identified by retroviral tagging.
Nature genetics 32, 166-174, 2002.
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X, TNENDILHE~DOHMRTE & AR THIR O ATFIITRER 2R 2 5 2 700 2 EAVURIE S
F LT,
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Carcinogenic Risk of Chromium, Copper and Arsenic in CCA-treated Wood
Hayato YAMANOUCHI (Kariya High School),Kaito SATO (Hamamatsu Kita High School)

< Introduction
The Great East Japan Earthquake happened on March 11, 2011. This disaster generated
about 20 million tons of debris. The debris may have included CCA-treated wood. It is an
architectural wood material that is pressure-treated with a preservative consisted of
chromium, copper and arsenic. It is reported that sole exposure to Cr or As increases the
risk of lung cancer. However, there was no information about the risk for lung cancer
through co-exposure to Cr, Cu and As. In this study, we clarified two things; first, whether
or not the debris generated after the disaster contained CCA-treated wood. Second, effects
of co-exposure to Cr, Cu, and As on cytotoxicity and transformation in human normal lung
cells, Beas-2B.
< Methods and Results
1. Element analysis on the lumber debris
As a result of fieldwork, 2.1% of 233 pieces of the debris were CCA-Treated wood.
2. Cytotoxicity of CCA-treated wood
The effects of exposure to Cr, Cu, As on survivability of Beas-2B which were regarded as
cytotoxicity, were examined. In the experiment of sole-exposure to Cr, it has cytotoxicity.
Next, based on the concentration that showed no effect of cytotoxicity in the sole-exposure
to Cr and on the ratio of the three elements contained in a representative CCA-treated
wood, Beas-2B were co-exposed to the three elements. As the result, there was not
significant difference compared with the result of sole-exposure to Cr. So it is suggested
that co-exposure to the three elements doesn’t have synergistic effects on cytotoxicity.
3. Carcinogenicity of CCA-treated wood
The effects of exposure to Cr, Cu and As on transforming activity of Beas-2B which were
regarded as cytotoxicity, were examined. As the result, sole-exposure to Cr and As in high
concentration increased the number of carcinoma cells’ colonies. Next, based on the
concentration on the molar ratio contained in a representative CCA-treated wood, Beas-2B
were co-exposed to the three elements. As a result, co-exposure to the three elements
synergistically increased the number of carcinoma cells’ colonies. So it is suggested that co-
exposure to the three elements have synergistic effects on Carcinogenicity.
< Acknowledgment
We thank Drs. Masashi KATO Nobutaka OHGAMI, Ichiro YAJIMA, Masafumi
YOSHINAGA and all of the member of the Department of Occupational and Environmental
Health in Nagoya University Graduate School of Medicine.
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Formation Mechanisms of pH/salt-induced Folding Intermediates of Horse Apomyoglobin

Yukako Kinoshita! and Sae Kato?
10kazaki High School, 2Aichi Shukutoku High School

Background: Proteins become biologically active only after they are converted from the
unstructured and unfolded state to the native and folded state. The elucidation of protein
folding mechanisms is, therefore, important for understanding the mechanisms of life. Many
proteins accumulate partially folded intermediates during the folding (Fig.1). This is the case
for horse apomyoglobin (apoMb) and myoglobin without heam group. In addition, this protein

accumulates intermediates under various moderately denaturing conditions, for example, at

pH ~4 (pH 4 intermediate), and pH ~2 & T w
in the presence of high concentrations o ({3 <:> _Eg f;:
of salt (salt-induced intermediate). a B T §
Here we compare the structural Unfolded State Intermediate Native State (Fig.1)

features and the corresponding kinetics of the formation of these intermediates.

Results & Discussion: This protein has two tryptophan residues. The tryptophan
fluorescence is significantly enhanced on the formation of the intermediates due to the burial
of the side chains into the hydrophobic environments. The folding kinetics of i) pH 4 and ii)
salt-induced intermediates were measured by monitoring time-dependent changes in the

fluorescence by using continuous-flow device with a dead-time of ca.110 ps. We refer to the

first and second experiments as "Experiment 1" and

g Kinetic trace of apoMb
"Experiment 2", respectively. :f ,  Dxperimentl  Experiment 2
Experiment 1 (pH-induced): ﬂﬂfg é 1.4 JVQ 1.2 E
Acid-unfolded apoMb (pH 2.0) was mixed with buffer g Z% 06 , 8:2 ! ,
(pH >6) to give a final pH of 4.0 for reducing the E 0 500, 0 500_

= Time / ps (Fig.2)

proton concentration (increasing pH).

EXperiment 2 (salt-induced)I g Fluorescence spectra of apoMb

. . . g Experiment 1 Experiment 2
Acid-unfolded apoMb (pH 2.0) was mixed with NaCl 22 1200 300

. . . g 800
solution (pH 2.0) to increase the salt concentration. In | £ 2 4 EMO &
D "y
. . . 2 0 0 -

both experiments, we observed the intermediate 2 310 410 310 410
formation within 100-ps time range. Furthermore, E Wavelength /nm  (Fig.3)

change in fluorescence within the dead-time indicates accumulation of an additional
intermediate (Fig. 2). The similarities in the kinetic behaviors between pH-induced and salt-
induced folding (Fig.2, 3) allow us to conclude that both types of foldings were induced by
removal of excess positive charge on the protein surface, i.e., by removal of the proton for pH-
induced folding and by shielding the positive charge by the chloride ion for salt-induced
folding.

Acknowledgements: Kosuke Maki, Risa Imada, and Kenta Suzuki (Department of Physics, Nagoya University)
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Effect of balance maintaining by longitudinal arch of foot.
Taisei Kato (Ichikawa High school 2nd grade)

Hiroshi Takemura (Tokyo University of Science)

1. Purpose of the study

The purpose of this research is that how can the biped robot was improved to maintaining
the balance without using extra energy. We focused on plantar arch of human 11, and verified
the effect of having that to maintain the balance. In this research, from setting the theme to
conducting, all things were done at TUS with the aid of Global Science Campus education
program.

2. Method

Pressure Distribution Sensor (LL Sensor, SIROK, Inc.) was used to measure movement of
the center of pressure. To compare the ability of maintaining the balance in the presence or
absence of the plantar arch, a plaster cast (a support part) of soles of each subject was made.
Under the condition in the presence or absence of the plantar cast, we used 12 static standing
conditions; both feet standing, one foot (left or right) standing with open/close eyes and
with/without the plaster cast for three trails. It took 10 seconds for each measurement. 36
times experiments were carried out in total for each subject. The subjects were three
healthy male young adults.

3. Result and discussion

From the dates of Pressure Distribution Sensor, the center of pressure and rectangle area

were calculated. From the rectangle area, we made Figure 1 by dividing data of closed-eyes by

open-eyes, and averaging results for three subjects.

Figure 1: Result of rectangle area

When the T test was performed on this result, in all cases, there was no clear significant
difference due to the presence or absence of the support parts. However, since the number of
data is small now, in this situation it cannot be clearly judged.
4. Acknowledgement

I want to express my gratitude for researcher of Takemura laboratory in Tokyo University of
Science to teach and help me.
5. Reference
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Variation of superconducting properties in YBa2Cu3Ox

Y.Nishikawa(Hiroshima University High School, Fukuyama), K.Ogata(Okayama Asahi High
School), E.Akiyama(Kurashiki Amaki High School), K.Satoh(Kurashiki Amaki High School),
E.Nakahama(Hiroshima University High School, Fukuyama), M.Hosokawa(Tosajuku High
School), S.Narukawa(Seishin Girls’ High School), Y.Mori(Okayama Daianji Secondary

School), H.Shimizu(Okayama Hakuryo High School)
Supervisor : Y.Inada, M.Mino(Okayama University).

1. Purpose of the study

We have developed a simple equipment which measures the superconducting property of high
temperature superconductor compound. YBazCusOx shows different phase transition
temperatures depend on the heat treatment temperatures after composition. The oxygen
content is changed with heat treatment temperature, and this effect causes difference of phase
transition properties [1]. Therefore, we try to synthesis uniform compounds and study a

relation between the composition change by the heat

treatment temperature and superconductive transition

o
@

temperatures.
2. Method

In order to study superconducting properties, we have

o
-

V (Normalized)
=3
£

investigated the temperature dependence of electrical

o
ra

resistance and magnetic properties. A magnetization

0 / EPEA
measurement is able to separate regions with the different I A ren:pm BT B e

transition temperatures in one sample. To obtain

. . Fig.1 Magnetization as a function
homogeneous samples, we heated with powder so that it & &

might come into contact with air well. of temperature for powder
3. Result and Discussion sample treated at 400 C.

After synthesis a sample at 910 °C, we applied heat
treatment at 300 °C, 400 C, and 500 °C for 10 hours. The sample heat-treated at 400 ‘C
has the narrowest temperature width of superconductive transition, and a uniform sample is
obtained. Fig.1 shows an example of magnetization measurement. Although a calibration of a
thermometer will be necessity from now on, distribution of superconductive transition
temperature is narrow about 10K. The similar experiments for samples processed at other
treatment temperature are under preparation.
4. Acknowledgement
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Milk-clotting enzyme derived from plants growing in Onomichi city
Kurihara Keita (Onomichi Kita High School eleventh grade)
Tsuda Harutoshi (Prefectural University of Hiroshima)

1. Purpose of the study

The objective of this research is to discover an application for the plants milk-clotting
enzymes existing in my local area, however, there is no consensus for which kinds of plants
have milk-clotting enzymes and for the function by the enzymes in plants’ body. Therefore I
have been exploring plants growing in Onomichi which have milk-clotting enzymes,
examining how they clot, and considering the common features among them.

2. Method

Noting the plants secrete latex,I ivestigated milk-clotting activity. Adding the milk
collected from the plants to low-temperature pasteurized milk,I evaluated the milk-clotting
activity by way of measuring time for the milk to curdle.Moreover I examined the amount of
milk from the plants and its clothing activity compared to those from molecular phylogenetic
trees.

3. Result and discussion (Pictures and tables)

There were 9 kinds of plants from 3 plant families which secrete latex in Onomichi.
With most of the latex milk-clotting was observed, however, the amount of latex and the
strength of activation varied.

milk catting

e o Clotting was observed with Morus bombycis and fig, however,
Ficus erecta H4 it was not observed with Ficus erecta, even though it

secretes quite large amount of latex. This indicates that not
all latex contains milk-clotting enzymes.

Ficus carica R o Ficus carica has had selective breeding done. It is

interesting to find the characteristics of secreting latex and
milk-clotting enzymes in supposedly improved plants.

Table 3: phylogenetic tree of a family of Moracea

Ficus thunbergii °

Morus bombyctis

- In the family of Fuphorbiaceae, the existence of latex

Rhoris lohgris  Tho was not confirmed with Mallotus japonicus or

; i Phyllanthus urinaria. At the same time, the liquid
Euphorbia helioscopia  +* obtained by grinded-up plant did not show milk-clotting.
Euphorbia maculata 7 | ¢ milk-clotting was observed with plants of genus

Euphorbia in general, however the strength differed
from each species. Significant clotting was observed
with Euphorbia heterophylla. With 2 kinds of Euphorbia

Euphorbia nutans

Euphorbia heterophylla + *

Mallotus japonicus maculate and nutans, only weak clotting was observed.
Phyllanthus urinaria Thus, the question arises, why Fuphorbia maculate and
1 phoa oo vas t o i Onoic . theretor. e nutans lost their property of milk-clotting in the process
of evolution.

Table 4: phylogenetic tree of a family of Euphorbiaceae
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Development of an intracellular heme sensor
Katsuki Nakamura (Second grade of Fujishima Senior High School), Takuto Okada (2nd
grade of Fujishima Senior High School)

1. Purpose of the study

Manabu Sugai

The signaling function of free-heme is a concept that has only emerged recently; however,

its relevance cannot be evaluated because a reliable free-heme sensor is not yet available.

In this project, we developed free-heme sensor to verify and examine the physiological role

of free-heme as a signaling molecule.

2. Method

To generate a retiometric fluorescent free-heme sensor, we used the heme-binding protein
HO1. HO1-fused enhanced green fluorescent protein (EGFP)(EGFP-HO1) and enhanced

Restriction enzyme sites

wild type '
Low affinity (H25A)
@ High affinity (D140H)

g
-ﬁm EBFP2 EGFP

Products

blue fluorescent protein (EBFP) were combined with a
self-cleaving P2A peptide (Fig. 1). Because heme

RNA

Protein

Cleavaged
Protein

EBFP2 EGFP

1

quenches the fluorescence
of EGFP, EGFP’s

fluorescence intensity is

Wild type
Low affinity (H25A)
High affinity (D140H)

O
considered to be heme-
sensitive, whereas EBFP

is considered to be heme-

insensitive (Fig. 2).

Figure 1. Design of free-heme sensor

3. Result and discussion

Ratio [EGFRIERFP2)

509 nm Fluorescence Intensity

Mezan
€
EGFPonly g i ng::atmem
= s
B | Hs ALA
EGFREEFP] 4
— ] Mean
. 5 561
wild type 3 =
HO-1 3 e
O 578
| 487 x =
E.Td-‘—'E;‘IP! .
B Mean
High affinity % 338
HO-1 S sz
8 am
| 325

EGFREBAFI

88nm

N e

440nm Fluorescence Intensity

375nm

N\

Figure 2. Schematic representation of heme sensor

EGFP-wtHO1 heme sensor-
EGFP/EBFP fluorescence ratios in
293T cells decreased when

intracellular heme concentrations
were augmented with heme or ALA
EGFP-highHO1

EGFP/EBFP

fluorescence ratios in 293T cells

supplementation.
heme  sensor:

increased after supplementation
with the heme biosynthesis inhibitor

succinylacetone.

Figure 3. Fluorescence ratios of free-heme sensors in 293T cells
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Investigation on the Hybridization of Echinoids conducted at the Misaki Marine Biological
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Hybrids of Echinoids: Replicating data lost in the Great Kanto Earthquake
Akari Kuroishi (Saitama Koshigaya-kita high school eleventh-grade student)
Teacher: Taku Hibino (Saitama University)
1. Purpose of the study

Hybridization (interspecific hybrid) has been used in numerous species to increase growth rate,
and to produce sterile animals in the marine product industry and the livestock industry. The
hybridization has been conducted among closely related species. What will happen if you
crossbreed systematically separated species? In Hybridization of echinoids, sea urchins from all
over the world were studied by Dr. David Tennent (1873 —1941), who came to Japan for a
sabbatical and studied Japanese echinoids, then lost data of these studies. We followed his ideas
and researched growth of hybrid sea urchins.

2. Methods

Nine combinations of three species, Anthocidaris crassispina, Clypeaster japonicus and
Mespilia globulus were fertilized under the 3 conditions below and we determined the fertilized
percentage and the final grade of growth. 1) In natural sea water, 2) In sea water with added
NaCl and NaOH ( Dr. Tennent’s method), 3) In sea water plus 0.1% or 0.01% or 0.001% or
0.0001% of pronase, that is, proteolytic enzymes.

3. Results and discussion

We took eggs and sperm from three sea urchins and tried to fertilize nine pairs in natural sea
water. Judging fertilization by the appearance of fertilization film, the fertilization percentage
was very low for each combination of different species.

Next, fertilizing with Dr. Tennent’s method, the highest fertilization percentage in all
combinations was 67% for the pair of C. japonicus?Q X A. crassispinad. But the percentage of the
pair of A. crassispina@x M. globulusd was 0% in two experiments.

Then, we put eggs in pronase and looked whether the fertilization percentage would rise after
removal of the protein that recognizes the different species. In this experiment, we judged
fertilization from cleavage (8,16 cell stage). The result, the fertilization percentage rose in most
combinations, for example the fertilization percentage of M. globulus? X A. crassispinad rose to
74% from 15% with Dr. Tennent’s method. The fertilization percentage for A. crassispinad and
other eggs was better than the one with other sperm and A. crassispina?.

These embryos were bred and we investigated what stage of growth they achieved. The
cleavages of fertilized eggs in all combinations and a small number of embryos hatched. All
embryos of A. crassispina®@ x M. globulusd had malformations. All of the hybrid embryos
using C. japonicus?, M. globulusd reached the stage of pluteus. Because almost all of the
hybrid pluteus had malformations, we suggest that these hybrid echinoids can’t survive in the
natural environment.

4. Acknowledgment
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Do agrochemical-free rice paddies serve as refuge habitats
for Sympetrum dragonflies?
Aisha Oyabu (Kanazawa Izumigaoka High School, 3 year),
Shinya Nomura, Nisikawa Usio (Institute of Nature and Environmental Technology, Kanazawa
University)

1. Purpose of the study

In the past few decades, biodiversity of rice paddies has decreased dramatically following the
introduction of modern agricultural practicesl. Sympetrum dragonflies, a representative wildlife of
Japanese rural landscapes, have especially been affected by application of insecticides and
1implementation of mid-season drainage?3. To restore degraded biodiversity and to produce safe food for
consumers, the Hakui City government and JA Hakui are jointly promoting natural cultivation
(agrochemical- and fertilizer-free farming) in rice agriculture. The objective of the present study was to
clarify whether natural rice paddies serve as refuge habitats for Sypetrum dragonflies. By using
Sympetrum as a bioindicator, our study is expected to provide the first scientific evidence on the
effectiveness of natural cultivation on regional biodiversity.

2. Method

We performed field surveys at 16 rice paddies (8 natural and 8 conventional rice paddies) in Hakui
City and Houdatsu-shimizu Town in Ishikawa Prefecture, Japan. At each rice paddy, we marked as
study plots 30 rice plants (10 rice stubs X 3 rows) at the center of two short sides and one long side
(downstream side). Once a week from June 17th to August 5t, 2017, we collected dragonfly emergence
husks from a total of 90 rice plants from each rice paddy. In the laboratory, we identified the dragonfly
emergence husks to species with the aid of a binocular microscope.

3. Results and discussion

On average, 11.9 dragonfly emergence husks were collected from natural rice paddies, while 16.8
were collected from conventional rice paddies. Over 93% of collected dragonfly emergence husks were
Sympetrum (S. frequens, S. darwinianum, or S. infiiscatum) in both types of rice paddies. Although
there was no significant difference in the total number of Sympetrum emergence husks between
natural and conventional rice paddies, the dominant species differed between the two; S frequens
dominated natural rice paddies, while S infuscatum dominated conventional rice paddies. The peak of
dragonfly emergence also differed between the two types of rice paddies. In conventional rice paddies,
Sympetrum dragonflies showed peak emergence in late June, whereas in natural rice paddies they
showed peak emergence in early to mid July. Based on these results, we conclude that natural rice
paddies can serve as refuge habitats for S. frequens that emerges relatively late in the emergence
period. Nevertheless, conventional rice paddies may serve as important habitats for S. infuscatum that
emerges earlier in the emergence period, because early flooding of rice paddies seem to be important for
their emergence. Lastly, we will also discuss about potential effect of water management of rice paddies
on the emergence of Sympetrum dragonflies.

4. Acknowledgment
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(1) YvonneA. E, Jessica W. W, 2008, David T. B,
Temperature-dependent sex-biased embryo mortality in a bird, Proc. R. Soc. B, 275, 2703-2706.
(2) W BEICIT DR IR, =T % AR B
(3) YilmazA, Tepeli.C, GaripM, Caglayan.C, 2011, Theeffects of incubation temperature on the sex of Japanese
quail chicks, Poultry Science Association, 90, 2402-2406.
(4) Smith.CA, NakataT, Kuroiwa, ZarkowerD, 2014, Overexpressionof DMRT1 induces the male pathwayin
embryonic chicken gonads, Development Biology, 389, 160-17
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Factors that influence avian sex determination and differentiation
Kanna Hukuda (Hiroshima Prefectural Saijyo Agricultural High School, 2nd Year Student)
Hirotaka Nakano(Hiroshima Prefectural Saijyo Agricultural High School)
1. Purpose ofthe study

Mammals have sex chromosomes of XY type. It has a sex determination style to become a male with the Y
chromosomelinked gene SRY.

Unlike mammals, avian females have hetero sex type. Females of birds have ZW and males have ZZ. It has
become a major problem because the avian chromosome configuration is difficult for the industry to manipulate like
mammals whose male sperm can separate into X or Y. So we focused on the reptiles that sex change may occur due to
the environment (temperature).

Reptiles have sex determination styles that are temperature-dependent sex-determination, (TSD). Under the
hypothesis that birds evolved from reptiles, it might have this sex determination style. It might be able to change sex
by the temperature during incubation. In a chicken embryo, (sex gonads), we investigated the genotype of sex
chromosomes and the distribution of the primordial germ cell. The ultimate goal is the sex selection of birds after
temperature has changed.

2. Method
Experiment (D

Because the incidence of sex change was high at incubation with temperature of 35.9 °C, and there were many
numbers of the appearances of the individual change, we increased the number of the samples and repeated the
experiment based on the laboratory finding last year ((1 July 30, 2016 (2) September 20, 2016 (3) November 20, 2016).
After incubation from 15 to 18 days, we performed an autopsy and identified the anatomical nature and gonads
number. In addition, we gathered blood at the same time and amplified CHD1Z and CHD1W by the PCR method
and electrophoresis to identify the molecular sex then compare the sex that we conducted by DNA analysis with that
of the anatomical sex.

Experiment 2)

We tested 50 fertilized eggs at incubated in temperature of 35.9 °C. We picked out the gonads of the individual
oonsidering that the sex has changed and made cryosection. At first, we extracted a gonad from the embryo incubated
from 15-18 days, and embedded the gonad in OCT compound then freeze up in low temperature (-85degrees Celsius).
Finally, we made a graft in cryostat and observed the distribution of the primordial germ cell by a fluorescence
Immunization.

3. Resuttand discussion (Piciures and tables)

We dissected a sex from an individual considered to have changed. Two sex glands (testis) were confirmed by the
naked eye and judged to be a male. The result of the PCR was a female of ZW.

The cortex of the primordial germ cell was dotted with fluorescent colors and, as a result of fluorescence
nnmunostammgﬂ]atusedCVHasananubody,ltwas able tojudge this sex gonad to be a male.

Two gonads (testis) & genelicPCR @ DAPIfluorescence immunostaining  CVH fluorescence immunostaining

4. Acknomedgement
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explanations for our experiments etc.
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Distribution of Cicadas in Shizuoka City and Analysis of the Emergence Behavior
Nozomi Takeuchi (Shizuoka High School, 1%' grade)

Mentor: Hiro—aki Takeuchi (Shizuoka University)

1. Purpose of study

Characteristics of this study are not the examination of the cicada shells but the
examination of the live larvae of cicada in order to record accurate the time and the
place of appearance under natural environment, and to observe the emergence behavior in
an indoor experimental environment
2. Methods

The larvae and adults of cicada were collected in several locations of Shizuoka city
on July-August of 2010-2017, and the place/time of collection and species name/sex of
cicada were recorded. For the collected larvae, the body weight was measured, and the
emergence behavior was observed using an indoor artificial emergence table.
3. Results and Discussion

From the data of about 6000 samples, it was found that the seasonal time when the larvae
of blackish cicada emerged on the ground was earlier than that of large brown cicada,
and males were earlier than females within the same species (Fig. 1). In addition, the
appearance times of large brown cicada were concentrated around the sunset time, but the
variation in the appearance times of the blackish cicada was larger than that of large
brown cicada. The present data suggested that the environmental factors such as
temperature and illuminance, noise conditions affected the appearance time of larvae
and that the magnitude of the influence differed depending on species and sex.

The several data of behavioral experiments made me guess that the timing at which the

larvae appeared on the ground and started the emergence was determined by each individual.

a0
Bhlackish cicadad® Bplackish cicada g B large brown cicadad Olarge brown cicada®
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Date when the cicada lavae emerged on July - August, 2016
Fig.1 Seasonal changes in numbers of cicada larvae

4. Acknowledgement

A part of this research was supported by Yamazaki Natural Science Education Promotion
Foundation and JST Future Scientist Program and JST Global Science Campus. I express
my appreciation to everyone concerned.
5. References
*Hayashi, M. & Saisho, Y., The Cicadidae of Japan, Seibundo Shinkosha, 2011 (in Japanese).
» Numata, E. & Shiyake, S., Tokai ni sumu semitachi, Kaiyusha, 2007 (in Japanese).
« Saisho, Y., Uka tyokuzen no semi youchu no soukousei ni tuite,, Cicada 17(2): 19, 2002

(in Japanese).

_60_



BENFELIEDR
KA # (RERI)IBAAESEER 14

1. HROHNEES

HARZHTD 7 4 — A P8I S, Fa vid, FEICX > TRET 2Dt 5k 5 Hm A5
bz, ZOMHMZMERL, XV EBNICTHARSE L ZHNE LTAMNIEZIT>72, T 2 VIdHE
VOZMICERR@E 2T 22800, FavoWETHEZERET 2 L3, BRORERML
THIZHES 2 2L L hbe T, EMLREOREIIH L TH RO L AMFRfa N5,

2. EDFE

(D 9, EEEFPITHRARET 2 VIRENICA LN RREMGE HWICKE S N -EIICES
55 a v ofifaf e % 10 HiEIcH 7z » B L 7=,

(2) Kic, FFHTRBIET 2 VRES L IO BRRKICE T, Favoil i, Lo
ALt g~ 7, BPAL A L. SRR EEER, W RO, KPRFREZAMT, e RAESEK
BlCBWTolz, RINCAERT 25 a Vit %HE., Kkc, MlESICERT 253 v
TR ERAERE TR L 72,

3. WRLEE

F—ic, (Do REET a viRE coBRoME, Bk, FaviRECHEING S
BEEOF a0 b AR (A A T~X T VavFavTHX~vL T AV 7uanNvX7,
VRLTFIXCXT)DHDBETY . NS RETHEASDOT 2 v TH o7z, (2) DB OMER,
INODFavid, thofEEHL KL CTRET I2EOERL N LT T,

Ric, QOFER»S, BFELLF a2 vk, (QEGROBOLICLEEE, (H)FEOARDEDHRIC
L33, 57230 DEDOIICEEE 32D —FICN T BB TE S, (DIREFZDE
DI L e E Db o/zF avit, BEROBIERIRZ R, HDE20IERIIC WE W) TR
Zzoh, (ODEEZFOODOTEDHEZOEDED X LEIAATEIRL) 2V F2 VT Y
FeXI72%FD, AREIFEEESICERET 2T avid, BIEETOBERRATHWEIDTIE RV L
FEZbhbd, 2F0, FaviIEHEICL > TEESERY, B TE 2L EALTHRE LE
Abivd,

RIZIC, FavHETIE, BEROBDOIIC L2 E T O hd oML, WHCTIEERDOE
DIEICH L EDERTHBIECTE 1z, 2Ol b, MENTHBINZF a v el chink
FaviTl, BRICEEDDEEZLND,

AWGEr 6, Fa vIFEEIC X > TR ATV AR NE S Al O 2 ick o 7, 5. 1E
DD, Fa v BTEZMA T 2 IO WTERL T & 72w, Fric, BAMRIC X 23805 7%
EDHTRTHAIZ N,

4, HiEE

FF T RHEEER O BEIE —Kfh, F 2 VRECOREIC i ATEW - F R R E8 08

TEICHESEHL 5,

5. SEXHBF

DB EAR | http://www.geocities.jp/gauss0jp/chyochyo.htm
(AP REEAE BE0F a7 ] http://www.itakon.com/mushi/chou_top.html
[HARDEH 1400 OF 2 v - N & - & 3| i, C—REHER, 2013 £

_61_



D—3 1 KOBE UNIVERSITY

Study of flower-color preferences of butterflies
Yu Ohnishi (Kawanishi Meiho Senior High School, 15t grader)

1. Purpose of the study

Field observations of butterflies in various places in Japan show a possible trend that
different species of butterflies suck nectar from flowers with different colors. Purpose of this
study is to confirm this trend and obtain quantitative information. Since butterflies play
important roles in fertilization, understanding the nectar-sucking behavior will contribute to
the biodiversity conservation as well as deepening our understanding of the insects’ perception
of the environment and their behavior.

2. Method

(1) First, I observed the number and species of butterflies that gather at a nectar plate in the
greenhouse for butterflies at the Itami City Museum of Insects for 10 days.

(2) Next, I observed and recorded the colors of flowers on which various species of butterflies
alight at the greenhouse of the museum and in several fields in Japan. The fields are
southern Hyogo prefecture, Otsu in Shiga prefecture, Nose in Osaka, and Amami Oshima
in Kagoshima prefecture. Butterflies living in Honshu were observed in Kansai area, and
butterflies living in the Southwestern Islands of Japan were observed in Amami Oshima.

3. Results and discussion

First, only 4 species of butterflies (tree nymph butterflies, Ceylon blue glassy tiger, Common
tiger, and striped blue crow) among 13 species that are bred in the greenhouse gather at the
nectar plate in the observations at the museum. They were all butterflies from the
Southwestern Islands. From the observations (2), it became clear that these butterflies suck
nectar from flowers with larger numbers of colors compared with other butterflies.

Next, it was found from the observations (2) that the butterflies observed are classified into
three groups; (a) those that alight only on flowers with warm colors, (b) those that alight only
on flowers with cold colors, and (c) those that alight on flowers with both warm and cold colors.
The butterflies in the group (a) probably do not perceive cold colors, and those in the group (c)
including the butterflies such as tree nymph butterflies, Ceylon blue glassy tiger that live in the
southwestern islands of Japan perceive almost all colors. Namely, color perceptions of
butterflies depend on the species, and they choose flower with colors that they can perceive.

Finally, it was observed that the species which alighted only on warm-colored flowers in the
greenhouse alighted on cold-colored flowers as well in the field. This implies that the color
perception is different between the butterflies bred in the greenhouse and those in field.

This study revealed the possibility that butterflies see the world differently depending on
the species. I would like to study conditions other than colors with which butterflies
distinguish flowers. Especially, I am interested in their perception of ultra violet light.
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“Extracting and Mapping Anisotropies

in the Cosmic Microwave Background”
Chihiro Aoki (Okazaki High school) & Mao Sato (Gifu-Kita High school)

< 1. What is the CMB? >
The CMB is an electromagnetic wave produced in the Early Universe and travelled through

Space. Right after the Big Bang, when the Universe was very hot, and every matter was in the
state of plasma, electromagnetic waves were scattered by free electrons in Space. However, after
the Universe became cool enough, and the plasma turned into atoms, the electromagnetic waves
could go straight without being scattered, therefore, can be observed. The electromagnetic waves
emitted at this moment is the CMB.
Therefore, The CMB data is:

1. A proof that the Universe is expanding.

2. An important information that can tell us how, where
and in what size the galaxies formed.

< 2. The goal of our research >

The goal of our research is to extract map that only has
the information of the CMB. The original map (figure 1)
contains information of Dust, point sources, and the CMB.
Dust is small solid particles of matter distributed
throughout Space. Point sources are radiation coming
either from bright stars within our galaxy, or from other
galaxies in the space (Figure 2). These information has
to be subtracted from the map to extract the CMB data.
(The data that we used was taken by a satellite called
Planck, which was a satellite that was launched by ESA.
Planck observed the whole sky at frequencies from 30-
857GHz)

< 3. Results>

Figure 3 is the ultimate map (143GHz) that we created. e ::,'::,, :Js::umua particles
We see that we can indeed extract the CMB signal by o the space)
removing the other foreground components. We can clearly Figure 2: Schematic description on
observe the anisotropies of the CMB, even though the  ¢acn component included in the data.
anisotropy is extremely small.
< 4. Future prospect>

The map we created (Figure 3) is useful to visually
observe the anisotropies, but is not suitable for
quantitative analysis. In order to quantitatively
analyze the CMB data we extracted, we must create a
power spectrum graph* to find out where the galaxies
formed.
*Power spectrum graph shows the squared quantity of
contribution of waves at each wavelength. The galaxies  Figure 3: The map we have constructed from
formed where the power spectrum is high. the raw data.

Acknowledgements: Tsutomu Takeuchi, Chikako Nishihara, and Takuma Nagata (Department of
Physics, Nagoya University)
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HTh D,
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A Challenge to New Cancer Therapy (BNCT) !
- Image reconstruction for BNCT-SPECT with conditional probability -
Yuri Morizane, 3" Grade, Osaka Prefectural Otemae Senior High School
Isao Murata and Fuminobu Sato
1. Introduction
At present, Japan is leading in R&D of a new radiation therapy, Boron Neutron Capture Therapy (BNCT).
BNCT is known to be an effective and promising cancer therapy with charged particles produced by nuclear
reactions of neutrons with 1°B in a tumor cell. If 1°B could be accumulated only in tumor cells, the tumor cells
could selectively be killed. In this study, an image reconstruction technique was examined for a SPECT system
for BNCT to monitor the treatment effect during BNCT in real time, which has not yet been established so far.
2. Experiments
As shown in Photo 1, a human head phantom was made, in which y-ray sources (*¥’Cs) were set. Leakage
y-rays from the phantom were measured at two directions of x and y-axes. Figure 1 shows an example of the
schematic experimental arrangement. Three sources were arranged inside the phantom. y-ray measurements
were carried out with a scintillation detector set up in a lead block in Fig. 1. A goal of the image reconstruction
problem here is how to know the exact positions and intensities of y-ray sources using the measured y-ray
counts. This problem is equivalent to solving a simultaneous linear equation deduced from y-ray counts, Ax,,
Auxiii, Ayi, Ayii, and source intensities, N1, N3, N7, No, as shown in Eq.(1). In this example, the numbers of A and
N are the same, i.e., four, meaning the equation seems to be solved mathematically.

AX.i Ax,iii
m rnom
radiaticen_flet&ors X-axis
Bl olimators [ Tyt 0 Iy7 0 Nl
I phantom 0 Iy3 0 Iyo N3
: vy o vi B | @H ® ry Ly 0 0[N
o e, [ Ly @)|@|® 0 0 1, nol|N
Vi e A = @7 ® @/ _ _ _
positioners | l Eq.(1) Simultaneous linear equation.
= LT el y-axis ris attenuation coefficient of
Photo 1 Experimental system. Fig. 1 Schematic experimental arrangement. | y-rays between the source
The number of measurements A : 4 and the detector.
3. Results and Discussion The possible number of sources N : 4

Eq.(1) is surely solved mathematically. However, the result did not agree to the true values. The reason was
estimated to be due to the fact that A and r have uncertainties, practically, an equal sign “="is not met in Eq.(1).
We thus had to find another way to solve Eq.(1). Accidentally, observing the equation, we found a very simple
way with “conditional probability” as follows: Now we focus on the 3 equation in Eq.(1), Ayi=ry1N1+ry3Ns. We
assume ry1=0.8,r,3=0.3 and the true values of the sources are N1=100, N3=400, N7=0, No=300._In this case
contribution of N1 to Ayi is easily calculated to be r,1N1=0.8x100=80. Inversely speaking the probability of which
contribution comes to Ni from Ayi is rv.aNi/ Ayi = 80/(80+120)=0.4, which could be regarded as the conditional
probability of originating in N1 if Ayi is counted. Similarly, for N3 the conditional probability is 120/(80+120)=0.6.
We then tried to apply this simple idea to the present problem. Here, we employed a white spectrum as an
initial guess, that is, N1=N3=N7=No=(Axit+AxiitAyi+Ayii)/4. By iteration calculations, it was found that the
estimated Ni once approached the true value, and thereafter left from it. From a lot of similar numerical
experiments, to utilize this procedure, matrix rij should be normalized so that Ni+N3z+N7+No= Ax i+Ax,ii+Ay,+Ayiiii.
Also for the optimum number of iterations, it was found that the number would be deeply related to the deviation
of estimated values between adjacent iterations. In addition, measurements were performed and estimated in
case that sources were set in positions, @,® and @. In this case, it is impossible to mathematically solve
because the number of A and N are 6 and 9, respectively. However, with the present technique, the solution
could be obtained. It indicates possibility of estimating a large object.

4. Conclusion

The present estimation technique is available for a few number of A and N (Four for both is optimum).
However, it is too coarse to see a human head. In future, the author would like to investigate how to apply the
present technique to estimate an acceptably fine image even for a large object. Finally, the present result was
summarized as a paper, Yuri Morizane et al., “Simple Image Reconstruction Technique for BNCT-SPECT with
Conditional Probability”, PLOS ONE, which is under review now.
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Fig. 1. Observed spectra from various elements.
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How to generate stable soft X-ray as quantum beams?
-Aim to an actual table-top microscope system in near future-
Kanon Watanabe (Utsunomiya junior college high school 2 grade)
Prof. Takeshi Higashiguchi (Utsunomiya University)

1. Purpose of the study

I was interested in physics which can represent a lot of phenomenon. And I supposed that I
would like to study more deeper. In it, I thought that I want to study about “quantum
beams.” When I examined it, I realize a quantum beam can do three things which is

bAN13

“observing,” “creating,” and “curing.” Then, I try to produce the soft X-ray by intense laser
pulse, which is one of the quantum beams. There is no systematically report about the soft
X-ray spectra using a 150-ps laser pulse from 32 elements laser-produced plasmas [1]. I
observed the spectral behaviors and by changing the atomic number. I expect that I find an
element which suitable soft X-ray microscope’s source to observe small creatures and cells

in near future.

2. Method

Nd:YAG laser with pulse duration of 150 ps at 1064 nm and 250 md/pulse was irradiated at
the planar targets. The soft X-ray spectra were observed with an X-ray spectrometer with a
cooled x-ray CCD camera to record the emission spectra from the laser-produced plasmas.

3. Result and Discussion

The spectral structures were changed from line to -.‘_
. . . C

broaden with the increase of the atomic number, °

which was shifted to shorter wavelength of each ! 2 3 Wa\,:mngm?nm, e ! 8

peak, as shown in Fig. 1. In detail, the line emission i _-l“]]-
13

was observed in the case of low-Z, where Z is the
1 2 3 4 5 6 7 8

atomic number. At the atomic number around 40, Wavelength (nm)
the jagged spectra were observed, and as a o 'l"]lr.-
continuum spectrum was in the case of high-Z. e — '
Bismuth is the best target for light source of ! 2 ® Wav:Iengthinm) ¢ ! ®
bio-imaging microscope. T

o (L T
4. Acknowledgments 1 2 0 Wavglengths(nm} e e
I thank Prof. Higashiguchi who taught me how to &
study about somethings and Prof. Ohba and Prof. e -:l -
Matsuda who elect me through any classes. I could . =R wa\,;engms(nm, ¥ F 8

learn a lot of things and grow up. I also thank
everyone in Higashiguchi lab. Finally, I would like me m

1 2 3 4 5 6 7 8

to gratitude for my mother and grandparents. Wavelength (nm)
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Fig. 1. Observed spectra from various elements.
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Detaching Cells Using Acoustic Radiation Pressure Induced by Langevin

Transducer
Hanako TAUCHI (Junior at Futaba High School)

Kenjiro TAKEMURA (Dept. of mechanical Engineering, Keio University)

1. Purpose of the study

The recent advances in regenerative medicine and drug development require techniques to
culture cells efficiently. The current traditional method of cell culturing has problems with
its manual method and trypsin that differentiate a procedure in each technician and make
the cells vulnerable. As a solution to solve these problems, it is already signified that
ultrasonic vibration can be used to detach cells on metallic culture substrate?. Still, there is
a couple of issues with collagenase which the method lacks versatility and its metallic
culture substrate which cause a high risk of contamination. Therefore, the purpose of this
researclﬁ ig to detach cells using ultrasonic vibration on disposable cultivation bases.

2. Metho

Ultrasonic vibration induced by a Langevin transducer is applied to a substrate of a cell
cultivation flask, on which cells are cultured and adhered in advance. Trypsin was used as
proteoiytic enzyme. In the experiment, Chinese hamster ovary (CHO) are used. As
preparation, 1.0 X 10° cells are seeded in the 25 mL flask and are cultured for 24 hr in an
incubator. Then, cells are washed using I mL. PBS, and put 3 mL 0.005% trypsin-EDTA
solution, which 1s 10-fold dilution of trypsin- EDTA generally used in trypsinization. To seek
the difference in density of trypsin solution, the same method is done using 0.05% trypsin-
EDTA solution. Ultrasonic vibration induced with 157.0 kHz resonance frequency, with the
amplitude of 0.94 pm is applied to the cells for 30 sec after 2.5 min trypsinization without
pipetting.

For comparison, a control sample, which is not exposed to the ultrasonic vibration and
detached with traditional pipetting method, is prepared. Same as above, the method using
vibration, the experiment was done using two different density of trypsin-EDTA.

The number of cells detached with each method is estimated to evaluate the capability for
cell detachment of the proposed method. In addition, the proliferation rate of the collected
cells with each method are cultured for 24 hr, and the number of culture of cells are
evaluated to demonstrate non-invasiveness of the proposed method.

3. Results and discussion

The result of cell detachment is showed on fig. 1. The data illustrates that the proposed
method has a prominent capability of cell detachment and except for the one with
conventional method using diluted trypsin solution, there is no significant difference in
terms of detachment. As for cell proliferation the result is as fig. 2. It increases when using
diluted trypsin and the proposed method gets high proliferation, because diluted trypsin
solution does not break into proteins excessively. The method would contribute to foster the
development of regenerative medicine and drug development. At the same time, the
technique potentially one of the biggest challenges for the automation of cell culture process.
4. Acknowledgement

I would like to show my gratitude to Associate Prof. Kenjiro Takemura, dept. of mechanical
engineering, Keio University for all the support toward this research. Also, it was a great
honor to havae an opportunity to present the research at an international conference in
August, 2017.
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Quantitative measurement of atmospheric-pressure-plasma-flow using
Background-Oriented-Schlieren (BOS) method
Nae Ogura (Aomori High school 2nd grade) , and
Momoko Ito (Sendai Shirayuri Gakuen High school 2nd grade)

Supervisor: Atsushi Komuro (Tohoku University, Graduate School of Engineering)

1. Purpose of the study

Air flow control is a key technique for various fluid devices such as airplanes, railroads,
and wind turbines. In recent years, the flow control techniques using atmospheric-pressure-
plasma (APP) have attracted a great deal of attention. By applying APP to fluid devices, it
is expected to improve the energy efficiency and control performance of the fluid devices.
However, the control mechanism of the flow control using APP has not been clearly revealed
yet. Therefore, in this study, we measured the gas density variation in the plasma-induced
flow as a fundamental research on the flow control techniques using APP. For measurement
method, we used the Background-Oriented-Schlieren (BOS) method, which can measure
density without any contact to the medium [1]. In previous researches, BOS has been
applied to measure the large density variation in the flow, such as shock waves and
supersonic flow fields [1], however there are no successful examples to visualize the small

density variation in the flow induced by APP.

2. Method

The BOS method produces quantitative visualization of density gradient by detecting
variations of the refractive index by taking two images with a random dot pattern as a
background. The first image is an undisturbed one without flow (fig. 1(a)), and the other is
a disturbed one due to flow of interest (Fig. 1(b)). In this study, we visualized the density
gradient induced by APP using BOS. AC voltage of +6kV is applied to the electrodes, which
consisted of copper tape and kapton tape, to generate the plasma. Temporal variations of
the density in the plasma-induced flow were measured by changing the time between the
plasma generation and LED lighting.

3. Result and discussion

(a) Reference image

(b) Measurement image

The spatial distribution of the air
density at 8 ms after the discharge is
shown in Fig.1(c). The plasma is

ignited at x = 0 mm and it flows 3 3
Density [kg/m?]
1.22

|(c) Output image |

toward the +x direction. The density of

the tip of the plasma-flow at x =13 mm

' V
[} 1
L] ]
L] ]
decreases by 4% and the density :elec-tfode flow 1
) ) . position o 1
around there increases by 1.5%. This ! @ . 1
result indicates that APP produces not : - ."_4 1 _—
only the induced flow but also the 0 10 20 x[m‘lr:n] ’

density variation toward the flow Figure 1 : (a) Reference image, (b) measurement

direction. image, and (c) calculated density spatial profile.
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Effect of Laser Irradiation on Surface of YBa2Cu3Oy Superconducting thin film
Kein Yukiyoshi (2nd year at Chikushigaoka High School, Fukuoka)
Ryo Teranishi (Department of Materials Science and Engineering, Kyushu Univ.)

1. Purpose of the study
YBa2Cus0y(YBCO) superconductor is expected to be applied as long-length wire for high
field magnet due to their high critical current density(J.)V. One of the research issues is
that J. decrease in fields with depending on a magnetic angle and magnetic field. To
prevent the decline of J: in fields, it is effective to introduce fine normal conductors
(artificial pinning centers) into YBCO. The minute introduction of pinning centers such as
BaHfOs improves J. in fields. Moreover, deliberate arranging of pinning center in YBCO
may be improve magnetic-field angular dependence of J.. Nevertheless, there are no
reports about the arrangement of pinning centers. In this study, we focused on crystal
orientation of YBCO and investigated the effect of laser irradiation for YBCO aiming to
arrangement of crystal of YBCO and modification of magnetic-field angular dependence
of oJ.

2. Method
The starting solution containing the elements for YBCO and BaHfOs(1mol%) was spin-
coated on a substrate(HASTELLOY with buffer layers of oxide such as CeOz2). The coated
film was calcined at 703 K in oxygen atmosphere. After the calcination, the sample was
laser-irradiated at a power of 40~100mW, and then crystalized at 1053 K. The sample
was characterized by Scanning Electron Microscopy (SEM) and X-ray diffraction analysis
(XRD). J. of the samples was measured by four-probe method.

3. Results and discussion
Fig.1 shows magnetic angular dependence of Jc. The Je -
of YBCO with laser-irradiation was lower than that of M

pure. Also, J. dependence on magnetic angle of the & 10

sample irradiated by a power of 100mW increased, =
however those of the samples by 40 and 50mW were = 104
modified effectively. Fig.2 shows SEM (a-b) and EDS (c-

f) images of the samples irradiated at 40 and 100mW. 103

@77k 1T
20 40 60 80 100

Fig.2(a,b) shows the surface roughness at the area Magnetic Angle (degree)
irradiated by laser and the formation of a-axis oriented ~ Figure.1 Magnetic-field angular
YBCO particles especially in the sample irradiated at dependence of Je.

SEM___ | Ba Tu

100mW. Declines of brightness was observed at the

10mW(a) 10mWic) 10mW(e)

areas irradiated by laser in Fig2(c-f), it is indicating
that thickness of film decrease. Based on these results,
the declines of J. for the irradiated samples may be
due to the decrease of film thickness and the formation
of a-axis grains. On the other hand, fine heterogeneous
phase at the area with lase-irradiation as seen in
Fig.2(a,b) may contribute as pinning center. — — ——
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Can We Escape Pollen? - Study on Removal of Cedar Pollen Using Air Filters

Ririn Okuma (Kaichi High School 1st Year), Hikaru Takamizawa (Kaichi High School 1st
Year), and Julia Kaneko (Tokyo Metropolitan Mita High School 15t Year)

1. Purpose of the Study

Many people suffer from pollen allergies every year in Japan. We aimed at increasing our
knowledge about pollen, therefore the research conducted an experiment to find out how
pollen can be removed in our living environment. We have reached a realization that by
using a high performance filter it might be possible to create a pollen free city and resolve
the problem of people suffering from pollen allergy.

2. Method

Filter: We used a normal filter from a general air cleaner and a HEPA filter (High Efficiency
Particulate Air filter; JIS standard), which are used in clean room, e.g. hospital operating

rooms. Pollen and Measurement kit: We used cedar pollen (Wako Pure Chemical) and cedar

pollen antigen Cry jl measurement kit (Institute for Special Immunology). Filter

supplement Experiment: Place dust collectors in a 61800cm® container, then equally

disperse 0.1g or 0.2g of cedar pollen using small fans, which are fixed inside the container.
Then cut each filter into the size of 3cmx3cm and use as samples. Then collect the pollen
for 5 minutes using the dust collector. By overturning the filter for 2 hours in pure water,
the pollen will disperse in the water. By using the ELISA method measure the antigen Cry
j1. Repeat this experiment 4 times and measure the average. Microscopic Photographs: By

using an optical microscope and scanning electron microscope observe the surface of the
filters used.

3. Result and Discussion

By this experiment we have realized that the HEPA filter can capture 70 times more cedar
pollen than a normal filter (left). In HEPA filter, the microscopic photograph shows that not
only the fiber density but also the pollen adsorption is higher than normal filter (right).

;,4! T

Filter Capture of Cedar Pollen
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Analysis of Radiator Efficiency Through the Development and Utilization of
a Mathematical Model
Daniel Knapp (Tokyo Metropolitan Kokusai High School 2nd grade)
Teacher (Kyo Yoshida)
Purpose
Today radiators are a ubiquitous staple of everyday life, used in everything from
automobiles to data center cooling systems. KEven a small improvement in radiator
efficiency could lead to massive energy savings on a worldwide level. Therefore, this
investigation presents an approach to radiator optimization utilizing a mathematical
model to engineer radiator designs that can dissipate more heat per unit air flow than
what current technology offers.

= | MR RN ) BO =
Procedure \ 1 i"_'! EN ER W) P!:l ]

i |

First, a theoretical model of a radiator was
developed to serve as a starting point for the

investigation,

This model was then modified, based on the
experimental apparatus shown in Figure 1. A
vacuum-based system was used to modulate air flow
past different radiator fin designs being tested.
Observations/Data/Results Figure 1: The experimental apparatus in

Corrections to the theoretical model from use.
effects detected in the experiment led to the average
theoretical model to decrease from 8.3 +1.3% to 1.7 + 1.3% . A computer program was
then used to find the optimal radiator fin configuration based on the theoretical model.
Radiator fins configured based on this data performed 7.2 + 1.3 % better than the best
previously tried configuration.

Conclusion
Although this investigation did not yield significant gains in radiator efficiency, it

did show that improvement could be achieved with an approach based on creating a

mathematical model for a radiator. Therefore, it can be considered a proof of concept for

this method, opening the door for more sophisticated approaches to this problem.
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Investigation of tectonic landform by
Computer application and Statistics
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(Attached Fukuyama Junior and Senior High School,Hiroshima University 5th grade),Kana
OKADA (Seishin Girls High School 3rd grade), Wataru OYAMA (Kurashikiamaki High
School 2nd Grade), Yusuke SUGIMOTO (Kurashikiamaki High School 2nd Grade), Naotoshi
TANI (Kurashikiamaki High School 2nd Grade), Chigusa YAMAZAKI (Attached Fukuyama
Junior and Senior High School,Hiroshima University 6th grade).

Supervisor: Junji Yamakawa (Okayama University).

1. Purpose of the study

In order to prevent from disasters caused by the earthquake, it is necessary to
understand the position of the active faults and their activity cycles. The high resolutions
DEM with 10m interval or 5m interval can be used for detection of tectonic geomorphology
due to past earthquakes. In this research, we aimed to investigate the tectonic
geomorphology from the high resolution DEM with the geographical slope gradient analysis
function of GIS and the autocorrelation analysis, one of the methods in statistics.
2. Method

Periodic fluctuation topography due to active fault is considered to be repetition of
gentle slope and steep slope. For that purpose, we used GIS to calculate the slope of the
topography from DEM and apply autocorrelation analysis to analyze the distribution pattern
of steeply sloped areas. River terraces and coastal terraces and earthquake tectonic
landforms were distinguished in consideration of a 200 thousandth seamless geological map
(National Institute of Advanced Industrial Science and Technology, 2017). The target areas
are the southern part of Hyogo Prefecture where the active fault distribution is considered in
detail, southern part of Okayama prefecture, which is considered to have few active faults
and middle area of Tottori prefecture.
3. Result and Discussion

In the south part of the Okayama prefecture, it was found that there were few
tectonic morphology that were caused by the active faults. A weak periodicity with about
125m intervals in the correlation was observed in the North - South direction and about
100m intervals in the East - West direction around Sannomiya railway station. Moreover, a
two-dimensional autocorrelation analysis shows a periodicity of the correlation with about
80m intervals in the region. The same analysis around seismic center where occurred in
middle part of Tottori prefecture in 2016, were performed to detect the special periodicity of
the landforms. If this topographical variation can be combined with the change due to the
earthquake, the interval can be treated as the interval of the occurrence cycle of the
earthquake in those area. This is a subject to be studied in the future.
4. Acknowledgement
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Glomeropyle by using X-ray micro-CT
Yuki Kaneko (Moka High School, 2 year), Ami Koyano (Kaichi Mirai High School, 20 year), Manae
Shinozaki (Utsunomiya Higashi High School, 27 year), and Ryosuke Sato (Sano High School, 20d year)
Supervisor: Yoshiaki Aita (Geology Lab., Utsunomiya University)

1. Purpose of the study
The radiolarian genus Glomeropyle represents the Middle Triassic marine plankton fossils with a
bipolar distribution that had been lived only in higher latitude oceans of New Zealand and Siberia.
Although the genus included seven species from Siberia and Arctic areas and eight species have been
described from New Zealand, our studies on New Zealand radiolarians recognize that 10 to 13
morphospecies as undescribed forms belonging to the genus Glomeropyle are still present. Since the
five species of Glomeropyle have been examined for their internal structures with an initial spicule by
using X-ray micro-CT by our research group, however, other species of Glomeropyle have no description
on the internal structures. The purpose of our study will clarify the internal structures as well as overall
morphology on all species of Glomeropyle and compare the exact arrangement of initial spicule within
each species and obtain the clear image of phylogenetic evolution of genus Glomeropyle. Since the genus
1s thought to descend from Paleozoic common radiolarians, Order Entactinaria, we will find some clues
to evalve from Paleozoic to Mesozoic Radiolaria.

2. Method
We carried out geological survey on Arrow Rocks Islet, New Zealand in March 2017 and collected
manganese carbonate nodules including Middle Triassic radiolarians. Then, we made microfossil
treatment by an acid chemical in lab. Specimens of genus Glomeropyle were picked up and selected for
the analysis. We have examined the seven specimens of Glomeropyle by using X-ray micro-CT set in
Setsunan University. The obtained 3-D images of the overall shell as well as internal structures on the
seven specimens were observed and analyzed by the software OsiriX MD without any destruction. In
addition, we made a model as 3-D print products of the examined species by using a STL file, which we
produced from those 3-D data in order to describe and compare exact differences within species and
common features.

3. Resultand discussion
Based on the 3-D analysis, the detailed morphology and arrangement of
the initial spicule of Glomeropyle bispinosais presented (Fig. 1). The
species has a subglobular to pyriform thick-walled shell with two spines
and rounded aperture and teeth-like pylome. There is the initial spicule
consisting four Apical Rays (AR), four Basal Rays (BR) and a Median Bar
(MB), with some simple inter-connecting arches (Ach). The spicule is set
n the upper center position. Those feature with internal structure and

overall shape represents distinct and endemic nature of species.

Fig.1 A3-D rendering image of

4. Acknowledgement Glomeropye bispinosa
We are very pleased to express our gratitude to Prof. Naocko Kishimoto for
the use of X-ray micro-CT.
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Similar formula of Machin’s
Shotaro Kudo, 2rdgrade, Shuyukan High School

Prof. Masato Tsujii, Emeritus Prof. Masayoshi Kamata, Kyushu University

1. Purpose of the study

Arctangent function (arctanx) is the inverse of tangent function (tanx). We see

1 1 T
Machin's formula: 4arctan§-arctan—=z. The purpose of this study is to make

formulae similar to Machin's. I tried to investigate the general formula including Machin’s
and obtained many beautiful formulae made from arctangent.

We can calculate Pi by using Maclaurin series of similar formulae of Machin’s.

2. Method

1 m
We consider karctan—-arctan%=z, where k, x, y' and y" are natural numbers. In
X y

order to get simple formulae, I required that k, x, y' and y" are at most 999. I used Tiny

Basic (TBasic) when I calculated formula.

3. Result and discussion

(33 qea (3o
Using Thasic, I made the list. (Fig.1) (2,3.-1, 1) ( 2. 29,-331, 449)
(hhly (e e
(y'and y”are y1 and y2.) ( 2, 6,-23, 47) (2, 33,-511, 577)
.. . (2, 7,-17, 31) (2, 35,-577, 647)
the more upper limit become, the larger it become. (2, 8,-47, 719) (2, 37,-647, 721)
(2, 9,-31, 49) (2, 39,-721, 799)
We have few formulae since the natural numbers are 2 19213 HE)” ¢ 2 43 da gg%;
.. . . (2, 12,-119, 167)( 3, 2, 9, 13)
limited at most 999. However we see an interesting law. ( 2, 13,-71, 97) (3, 3, 2, 11)
(2, 14,-167, 223) ( 3, 4,-5, 99)
Only k=2 (Fig.2) (52 18:23. 3an ¢ 32 8781, %0s)
. . . (2, 17,-127, 161) ( 3, 7,-44, 117)
You can realize it on looking at colored parts. The ( 2, 18,-287, 359) ( 3, 8,-297, 679)
(2, 19,-161, 199) ( 3, 9,-115, 236)
value of y"is equal to -1 times of y' which appears two E 3 33 ;i‘.’}& 3 13T he éégg
. (2, 22,-439, 527)( 4, 3, 17, 31)
rows before y". Namely we have the following. ( 2, 23,-241, 287) ( 4, 4, 79, 401)
( 2, 24,-527, 623) ( 4, 5, 1, 239)
(2, 25,-287, 337) ( 4, 7,-191, 863)
1 y' T (2, 26,-623, 727) ( 5, 5, 122, 597)
2arctan—-arctan—>=— = y' =-y"
X y" 4 x+2 X
X (K 30 i
This is proved by simple calculation of addition theorem. (2. 3.1 1
(2, 4,-7,.23)
E 2, 59".1"-. i?\
1 Spn
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An Enumeration of Distinct Lock Patterns from User Inputs
Hidetatsu Yoshimura (Saitama Prefectural Omiya Senior High School, Second grader)
Teacher: Koichi Nakagawa (Saitama University)
1. Purpose of the Study
Pattern locks are used for the lock screens in devices like smartphones. Although there is
previous research [1], which mathematically interpreted and counted the total number of lock
patterns, no one has computed the number of operations (multiplicity of Inputs) which
corresponds to each information (Output) recognized by the device. This research is motivated by
considerations that multiplicity will make it harder for someone who watches finger Input to
guess the Output necessary to unlock a device (the key). I
determine multiplicity and total number by enumerating
Outputs.
2. Method
A pattern lock has three conditions.
1. One needs to connect at least four dots with a  Figure 1: Satisfying Condition 2 and 3
single stroke.

2. Unused dots cannot be passed. 1 57

3. Once a dot is used, it can be passed but not reused. [Figure 1]

In this research, we consider patterns with nine dots, not four to eight dots, see - _ou [
[Figure 2], to simplify the Input / Output expression, and to convert the 9! Inputs 0 6
to Outputs using Mathematica. 1

@Conversion Procedure [Figure 3] 7 8 9
1. Given an expression of Input with numbers Figure 2: Dots with Numbers

2. Insert the dots that are passed
3. Delete later occurrences of dots used more than once,
and call this the temporary Output
4. Check whether the temporary Output matches the
current Input
4-A. Match: Make the temporary Output the Output Figure 3: Procedure
4-B. Mismatch: Take the temporary Output as Input and do the procedure 2 to 4 again
The distinct Outputs obtained in this way were counted and Inputs corresponding to the same

-3

o

9 6 8
8 96 8
8 968
8 96

b
en
|

|

3 1 4
3 21 4
3 21 4
3 1 4

(SR - N
(g §

o c

= L

|

Output were aggl_‘egate(%‘ [ Multiplicity 217192143~ 3 2 I
3. Result and Discussion [ Number of Patterns | 8 | 16 | 8 | --- | 4344|4221 106160
@Result [Figure 4] Figure 4: Table of Some Results

1. As in the previous study, 140,704 distinct Outputs were obtained.
2. Up to 217 Inputs corresponded to one Output.
@Discussion
Regarding security aspects, the initial expectation proved correct, since there are some high-
multiplicity Inputs. Regarding the relationship between multiplicity and the types of output, it
seems that there is a negative correlation because factors which increase multiplicity severely
restrict the kinds of Output. If we use 16 dots (4x4, for example), they may have different a
correlation.
eFuture Work
O Investigating how many Outputs are the ‘same’ as Output obtained by inputting the Output
in reverse order and reversing again
O Definition of difficulty of Input considering the balance between security and usability
O Expansion to pattern locks with n by m dots for n, m=3
O Enumeration of different pattern locks focusing on symmetric movement
4. Acknowledgement
I would like to thank K. Nakagawa for careful and enthusiastic research guidance and T.
Reisewitz for advice on the manuscript.
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Measurements of Clouds Using 3D models Generated from Images
Captured with Uncalibrated Cameras
Maya Shimono (Sapporo Minami High School, 2™ grade)
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1) Ingtitute for the Advancement of Higher Education, Hokkaido University
2) Shiga University of Medical Science
3) Graduate School of Science, Hokkaido University

1. Purpose of this study

The triangulate photogrammetric observation of clouds requires fixed camera pairs a4
with their orientational calibration. This conventional constraint prevents us from
tracking localized downpour like cumulonimbus. To overcome this issue, we aimed
to observethe solid clouds by using three or more movable cameras and to reconstruct 4 Cameras
their 3D model succeedingly for the purpose of establishing new photogrammetry.  — iﬁi -

—P Light

2. Method i
- . . ) Fig. 1 Arrangement
We utilize PhotoScanPro to calculate camera locations and orientations from  of cotton experiment

matched points found commonly in images, leading to the reconstruction of 3D cloud
model. The four images of cotton wool were captured with different dihedral angle 6
(Fig. 1) to examine the feasibility to generate the 3D model and
the accuracy of its 3D position. The experiment results in the
optimized angle 8~ 5 °. Then, cloud images were captured with
synchronized four cameras, keeping the optimum angle above.

Cotton

3. Results and Discussion

AsinFig. 2, we successfully reconstructed the 3D model from
the cloud picturefirst time. The whole shape of 3D cloud model
resembles the expected one from photos, although partially Fig. 2 (a) Cloud picture and (b) 3D reconstructed
lacking in the cloud center accompanying less matched points.  ™°de! from (a). Blue dots mean matched points.
The 3D position estimated from Fig. 2(b) is reasonable
compared to our eye-sighting measurement in field.

4. Conclusion

We established new simple photogrammetry of clouds by reconstructing the 3D model with orientationally
uncalibrated cameras. This method enables usto track the shape of rapid-growing cloud, which will open the
gate of new local rain forecast as alternative to the existing radar forecast covering wide area.
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