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Analysis of natural Amber (' Faculty of Science, “Research Institute for Integrated Science,
Kanagawa Univ.) (OSachi Miyamotol, Jiro Tanaka2, Yuko Nishimotol, 2

Natural amber has been used as jewelry since ancient times, and many artifacts have been
excavated from ruins. The main production area for amber in Japan is the Kuji region of Iwate
Prefecture, and scientific analysis is also conducted. Natural amber is mainly yellow to red,
and the color of amber is affected by the oxygen, pressure, and temperature that the sap receives
as it moves underground, as well as the components contained in the sap and the surrounding
environment. As a result, even amber mined from the same rock layer can have completely
different colors, making it difficult to identify the source through color analysis. In this study,
we mainly focused on the color and origin of amber, and measured it mainly through
component analysis and thermal analysis, and compared amber from Kuji with amber from the
Baltic Sea coast and amber from Lithuania.

Keywords : Natural amber; Elemental analysis; Thermal analysis;, F1-IR, SEM
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Concentration of trace components in environmental water by freezing and melting
(! Faculty of Science, Kanagawa Univ.)
Oltsuki Murakami', Yuko Nishimoto!

An aqueous alkali halide solution forms a salt-water eutectic at low temperatures. By
maintaining the temperature at around 0 to -20°C, where only the eutectic of salt and water
melts, trace components in water can be concentrated in the eutectic mixture. In the temperature
range above the eutectic point and below the melting point of ice, only the eutectic mixture
exists as a liquid phase, so we believe that a new separation and concentration method at low
temperatures can be constructed. So far, we have focused on boron in river water and hot spring
water, and have conducted experiments with the aim of constructing and optimizing an
experimental system. As a result, it was found that boron was concentrated in the early stages
of thawing of frozen samples. In this study, we focused on organic components in
environmental water, using amino acids as a model system and comparing the results with
boron.

Keywords : Eutectic mixture; Freezing and melting; Environmental water,
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Adsorption Behavior of Tantalum Ions on Silica Gel Under Strong Acidic Condition
(‘Fukushima University) O Ayaka Saito', Kayo Yanagisawa', Makoto Matsueda', Yoshitaka
Takagai'

Tantalum (Ta) has unique chemical properties such as high dielectric constant, excellent
corrosion resistance and ductility, and low toxicity to the human body; therefore, it is suitable
for many applications to industrial materials such as capacitors device, aircraft engine blades,
and artificial tooth roots. Particularly, the recovery systems of Ta are attracting attention,
because Ta is essential element using in information communication apparatus and it is also
disposed of in large quantities of waste. This presentation shows various type of silica gels
work as unique absorbent of Ta in the presence of 68 element in strong acidic solutions.
Regardless of the type of strong acid, high adsorption percentages were shown with 100% in
the concentration range from 0.01 to 8 M (HCl: 5.7 mg/g, HNOs: 5.8 mg/g, H>SO4: 5.8 mg/g).
Almost completes adsorption was reached in only a few minute (98.7 £+ 0.5%). Kinetic analysis
was investigated; thus, it was a quasi-secondary reaction. In addition, Raman spectroscopic
measurements were also conducted to elucidate the state of adsorption between silica gel and
Ta. This study has elucidated that kinetics and adsorption mechanisms with optimum
conditions of adsorption.

Keywords : tantalum ion, adsorption, silica gel, strong acidic condition
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Degradation analysis of cellulose polymers - Effects of light and moisture
(! Faculty of Science, “Research Institute for Integrated Science, Kanagawa Univ.)
OYoshiaki Akutsu',Fujio Ohishi?, Yuko Nishimoto" ?

As basic research on the durability of celluloid, we investigated the effects of UV irradiation
using FT-IR and TG/DTA, and compared the results with cellulose acetate and ethyl cellulose.
A decrease in the thermal decomposition onset temperature was observed for celluloid, and an
increase in the thermal decomposition onset temperature for cellulose acetate. Information
regarding the deterioration of the sample surface was obtained from the thermal decomposition
onset temperature of the surface and the IR spectrum, and information regarding the
deterioration of the entire sample was obtained from the DTG peak temperature. We will also
report on the effects of humidity.

Keywords : Degradation analysis; Celluloid; Cellulose Polymer,; Thermal analysis; FT-IR
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Study of the cross-linked structure of bridged poly(methyl methacrylate) using gel-state NMR
spectroscopy (' Prefectural University of Hiroshima, * National Institute of Advanced Industrial
Science and Technology) Koyuki Takahashi,! Yasuko Saito,> Yoshiharu Mitoma,! Keita
Sakakibara?

In recent years, the investigation for the chemical structure-function relationships has been
important in the development of synthetic resins. However, the analysis of cross-linked
polymers is currently limited due to their poor solubility in common solvents. In such a context,
solution-state NMR is vital for precise structural analysis, but incomplete sample dissolution
reduces spectrum sensitivity and resolution. On the other hand, Gel-state NMR spectroscopy
achieved precise analysis of insoluble plant samples. In this study, we apply gel-state NMR
spectroscopy for the first time to investigate the precise chemical structure of bridged
poly(methyl methacrylate) (PMMA). We conducted emulsion polymerization using 36.00
mmol of methyl MMA and 2.02 mmol of ethylene glycol dimethacrylate (EGDM) as an
initiator, and succeeded in attributing EGDM, which exists in a small proportion (Fig.1). In this
poster presentation, we will report on sample preparation conditions and future efforts.
Keywords : Gel-state NMR, crosslinked polymer; Structure analysis
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Development of auto-analyzing tool for huge numbers of single-molecule fluorescence images.
(Osaka University, >RILACS, Osaka Metropolitan University) OSatoshi Kayano,' Syoji Ito,'

Single molecule tracking (SMT) enables to track the lateral diffusion of molecules with a high
accuracy (< 10 nm). Detailed tracking of guest molecules in host materials and successive
analysis provide the information on the internal structure of the host materials and the spatial
distribution of translational diffusion coefficient. In this material evaluation, the increase in the
number of observed molecules leads to the improvement of the spatial accuracy of evaluation.
Recently, we have developed a SMT method using fluorescence-switchable dyes and
successfully observed > 10000 of single molecules for several hours". We applied this approach
to a polymer alloy and, visualized the microscopic phase-separation structure and translational
diffusion coefficient distributions?. To advance this method as a widely applicable evaluation
technique, reducing the time for data analysis is a key challenge. In this study, we addressed
this challenge by developing a Python-based analysis code. This code automates the
determination of molecular positions in each frame of a fluorescence movie and tracks their
temporal evolutions. Our approach includes a molecule discriminant method taking into
account the variations molecule by molecule in signal-to-noise ratio, size, and shape of
fluorescence spot, ensuring highly accurate molecule detection. Additionally, we improved
processing speed through parallelization and optimization of calls for image-processing
libraries.

Keywords : single-molecule fluorescence image, auto-analysis, single-molecule tracking
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1) Arai, Y. et al, Chem. Commun. 2017, 53, 4066. Fig. 1. Processing time as a function of
2) Tto, S. et al, Polym. Chem. 2022, 13, 736. the number of video frames analyzed.
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Utilization of cesium ion for the mass axis calibration of atom probe ('Graduate School of
Engineering, Kanazawa Inst Technol., *Kanazawa Inst Technol.) O Kenji Yoshikawa!
Masahiro Taniguchi?

The atom probe utilizes the strong electric field around the sample tip's apex to emit the
sample material's surface ion by field evaporation. There has been a problem that there are no
reasonable metallic materials available as mass markers in the region of mass-to-charge ratio
larger than 100 Da.? This study investigated a sample preparation method for obtaining cesium
ions (Cs") as mass markers. Three alkali metal ions were successfully obtained from the
mixture of three carbonates (Cs2COs, Na,COs, and K,CO3) and polyethylene glycol 1000
(PEG) matrix together with fragment ions of PEG. The calibration was performed based on
these results and is reported here.

Keywords : Atom Probe, Mass Spectrometry, Mass Calibration, Cesium
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1) “Mass axis calibration procedure of atom probe” M. Taniguchi, SISS-18, P-7 (2016).
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Study on Dissolved Carbon Dioxide Detection Using Infrared Optical Waveguide ('Graduate
School of Maritime Sciences, Kobe University, 2Faculty of Maritime Sciences, Kobe
University, *International Maritime Research Center, Kobe University, *Kimoto Electric Co.,
Ltd.) OMasayuki Taniarashi', Guangzhi Meng', Ryuhei Nakano?, Hiroki Hotta'??, Kin-ichi
Tsunoda®, Takashi Kimoto*

Infrared absorption measurements of aqueous solution samples are difficult due to the high
absorption by water. Generally, the concentration of dissolved carbon dioxide in an aqueous
solution is calculated theoretically after measuring total carbon dioxide using non-dispersive
infrared spectroscopy. We have realized an infrared absorption measurement of dissolved
carbon dioxide in water by a multiple total reflection method (infrared optical waveguide) using
a sapphire rod in the optical path. A hydrophobic porous polymer film on the sapphire rod
surface reduced the effect of background absorption by water to a negligible extent . Dissolved
carbon dioxide in the sample penetrated into the hydrophobic polymer membrane and absorbed
infrared light propagating through the optical path, making direct measurement of dissolved
carbon dioxide possible. Furthermore, since the substance permeating into the membrane was
the object of measurement, it was possible to quantify not only gas components but also organic
substances such as ethanol and acetonitrile dissolved in water. The feature of this method is
that it is possible to measure such aqueous samples without pretreatment.

Keyword: Infrared Optical Waveguide, Dissolved Carbon Dioxide; Porous Polymer
Membrane; Evanescent Wave; Lambert-Beer's Law
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1) H. Hotta, Y. Miki, Y. Kawaguchi, K. Tsunoda, A. Nakaoka, S. Ko, T. Kimoto, Anal. Sci.,
2017, 33, 477.
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Line space dependence of infrared absorption enhancement on line and space nanostructures
of silicon (Faculty of Education, Hirosaki University) (OShiori Sato, Toru Shimada

A recent study has revealed that surface enhanced infrared absorption (SEIRA), which has been
thought to occur on metal nanostructured surfaces, also occurs on non-metallic nanostructured surfaces".
However, the reason why surface enhanced infrared absorption occurs on non-metallic nanostructures
has not been elucidated yet. The objective of this study is to clarify the relationship between the
enhancement factor of the phenomenon and nonmetallic nanostructures. Infrared absorption
spectroscopy was performed on line and space (L/S) structures with line spaces of 75 nm, 100 nm, 125
nm, 150 nm, 200 nm, 250 nm, and 300 nm and with a line width of 500 nm. Polyacrylic acid (PAA) thin
films were fabricated on these substrates at various film thicknesses, and their spectra were measured
using p-polarized multi-angle incidence resolved spectroscopy (pMAIRS). Infrared absorption was
enhanced in all seven types of substrates with different line spaces of the L./S nonmetallic nano structures.
Narrower line space gives larger enhancement factor.

Keywords : Surface Enhancement Infrared Absorption, Polyacrylic acid; Nanostructure

VHEDOIFRICE Y | &g/ #EEE R CEZ % &5 2 5T R u BRI
(SEIRA) 23 &R T /SR EICBWTHRIAS Z ERHALNE 272D, L,
ZOHBLE T IHEICED X D RBEBRS D NI E M STV, ARAFZED H
B, FEAIR T/ AIE SR Ol 2 2 RAMR U OB TR L OIEIEIZ L HE WA 5027
HZETHD, V) a R EICSEIERIEEOT / EBEZER L, HHREDOR
L 2iTo7, fFRLCT /7 HEDOHIEIL 75 nm, 100 nm, 125 nm, 150 nm, 200
nm, 250nm, 300nm @ 7 FEEETH Y . HEMFEIL 500nm [Z[EE Lz, D DOHEMRIC
RUT 7 UNEE (PAA) L S I EREECIER L, p WEEA AT IR EE
(pPMAIRS) (280 27 MVERIE LT, fRHT OFER. @R T /G L o 71
PO FER O T TR O IEFE L X | R ITEES RN E X RE< D L
DG oT-,

1) What is the Key Structural Parameter for Infrared Absorption Enhancement. T. Shimada, H.
Nagashima, Y. Kumagai, Y. Ishigo, M. Tsushima, A. Ikari, Y. Suzuki, J. Phys. Chem. 2016, 120, 534.
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Study on skin persistence of nonwoven fabric of face mask containing silkworm droppings
extract(SDE) ('Meisei University, *Gunma Industrial Technology Center Textile Research
Institute of Gunma, *Art Co. Ltd., *Hanakoganei Higashi Skin Clinic, *Nippon Medical School
Tama Nagayama Hospital)oYukio Watanabe', Tadanobu Sawada!, Yasuhito Kondo?, Mayu Akai',
Hanaka, Kajiwara!, Hisao Ito’, Naoyuki Higashi* and Masato Yoshida®

Keywords: Silkworm droppings extract; Faces mask(non-woven fabric);Skin Persistence;
Antiviral, Antiallergic and Skin moisturizing ingredients

In a pandemic society, using face masks effectively prevents coronavirus and influenza
infections caused by human droplets. However, if you use it for a long time, the temperature inside
the mask will reach 28°C and the humidity will reach over 60% due to body temperature changes
by exhalation and skin blood flow, then there is concern that sweat accumulates, worsening acne,
seborrheic dermatitis, etc. due to the harmful effects of sebum, and causing itching and rough skin.
This scientific research focused on the application of silkworm feces extract to a new face mask,
which is rich in antiviral, antiallergic, and skin moisturizing ingredients. First, 1.0 g of silkworm
feces was extracted into 50 mL of water, and 10, 50, 100, 150 and 200 pL of the silkworm feces
extract component solution was added to a nonwoven fabric (30 mm ), and ATR measurements
were performed by placing this in close contact with the upper arm. We investigated the optimal
amount of silkworm feces extract component solution that would not adhere to the skin on the
nonwoven fabric in the face mask. Difference spectrum analysis of ATR measurements revealed
that the optimal amount of nonwoven fabric (30 mm ?) to add was below 10 pL.

[EFR-BH] TR0 TICB O TADIEARNLAR T TA VA AL T L P LEDEG
RSN T2DICT = A A~ R DEFNIAZ CHY RAIR TS D, LALEREAL %
& MR B C LA MR LD R Z K 7 e A A~ A7 NDIRITEELE 28°C, 60%LA 11Tt i
L. FERDFCENEOIZT AN ADEG IR L, BAROEFEIZ I =X e RIRIRIEA E R ED
BYEDFRO AL, WU D FIEN IR SIS AL D, ABFFEUTHLT AV AVE « BRI oy
[CEENTODEEDOHILRNTER L, ZhE T = A A~ 27 OARARIIANT 228X 24
TS B RN AH3E (FRE) L7\ MBI S0\ R RS R MRS Y LR 7=,
[S2BR #4E 1.0g 27K 50mL (i EmiR(120°C) F el 7=k ik 5, 10, 50, 100, 150,
200l TALZNAEATBO mmX 30 mm)S—h BIZHANL, Zha 10 fflfrkrs7otk, LleRgE
(2 2 3TRREATSE, 0, 5, 10, 15, 20 23T ATR HlEEFTo72, ATR JIEI Jasco(FTIR-4200)H&
RSB T EA SE2 L2 —? Perkin Elmer(Spectrum Two) S ESEE 2 F 3 -CdUsE L7,

[ 2R] ATR JEIZLDFEART WU ORER, AHAT(30 mm X 30 mm)l ZZZERhHRHEZ 50,100,
150l ZAVEAVRINL =556, TE By SR 1400cm ! DO EEEAbs) I LB E5H-L, 200uL
TIEARATD SHIHHRDSFEHHL . Abs fBIZ LTz, YRIZ 5~10uL D356, iRy B REFREEME:
(THEFIL . HHROBGERIEL X 10uL LR ChHHIEN T, Fio, BIBIRBEED AT 0 /374,
5 R CHELL AT 22800, AEERHHRO B IRTMS IR CEHEB R DD,

(1) C. Hayashi et al., International Archives of Occupational and Environmental Health, 2004, 77, 73-78 ;
Minggqian Li, et al., Evid.-Based Complement. Alternat. Med., 2021, 29:8819538. (2) Dae Woon Choia,

et al., Bioscience, Biotechnology Biochemistry, 2018, 82, 1531-1538. (3) Sun Young Jung, et al., J. Sci.
Food. Agric., 2019, 99, 7008-7015. (4) Yukio Watanabe, et al., 66 J. Silk Sci. Tech. Jpn, 2019, 0-009 ;
Pacifichem2021, Poster,#3412981, #3413456, #3575291, Dec. 20, 2021.
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Measurement of deteriorate over time in milk using ATR - infrared spectroscopy ('National
Institute of Technology, Kumamoto College) OTaiyo Yakushi,' Kouki Jodoi,! Yuko Hamabe,'
Yoshisuke Futami'

Milk has high nutritional value, so it is difficult to store it at home for a long time. Many
products have a best-before date of about two weeks. Because milk is highly nutritious, it is
known that bacteria can easily grow there. So-called fermentation causes changes in the
constituent components. Milk stored under various temperature conditions was used to measure
changes in its constituent components over time using ATR-infrared spectroscopy. Fig. 1 shows
the time course of the infrared absorption spectrum of milk stored at 20 °C. Absorption
attributed to fat was confirmed at approximately 1748 cm™!, protein at approximately 1545 cm
!, and lactose at approximately 1053 cm™.Fig. 2 shows the changes in absorbance over time.
Each component tends to decrease with time. However, the decreasing trend was not uniform.

It is expected that acid coagulation accompanying fermentation is the main cause of changes
in milk components, however this is uncertain.
Keywords : Milk; Infrared Spectroscopy; ATR

3L, KRB EWVKE, —RFEECTORMRGENELOEHTHD. £ R
A D ERHAIRIZIL, 2 HERENFRIN TS, FHIL, ZOREBMOEESHH Y,
HENHIE LT W ENHLNTWS, WbhWd, FALORELHRRELY & T, BRF
PRI Ko TEHRAITEENE T D RAFFE TIX, ATR-IRINVEIEIZ L - T, Bix 2R
FE S T CERAT ST AL O RE R 73 DRI L 2 51 L 72, Fig.1 12, 20 CTRAF
ST DIRINRIN AR T SV ORREACZ R~ LTe. K9 1748 em™ IZHERG . 9 1545
em IZEAE. £ 1053 em ITIXFAMEIFIRE SN DRI R Sz, b OWot
JE DR L%, Fig2 (TR Lz, SIS VEOER TH 5. Ll
NG, T ORMEMIT —RETIX AR o 2. ORI, FEEEICLE O R
BEEN EERNTHD & THINDINARENTHD. MOEGFSEE D LT, B
DEE L ZEMIZOWTHRE T TH 5.

0010 - ; 0.005 -
x o1748 cm-1
0.008 - 0.004 - 01545 cm-1
@ | @ * %1053 cm-1
(=] (=]
S 0006 - S 0031 g
o o)
= 5 o
2 0004 2 0002 o
< < o
0.002 - 0.001 - o o
. 8
0000 4N ; s ‘. 0 . . . . ,
1800 1600 1400 1200 1000 0 2 4 6 8 10
Wavenumber / cm-! Time / day
Fig.1 ATR-IR spectra of milk. Fig.2 Time change in absorbance of milk.
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Evaluation of real sample measurements in BCAA analysis using aminoacyl-tRNA synthetases

(Graduate School of Information Sciences, Hiroshima City University) O Akimitsu Kugimiya,
Akari Kawamura

A novel enzymatic analysis method for each valine, leucine, and isoleucine was developed
using valyl-tRNA synthetase, leucyl-tRNA synthetase, and isoleucyl-tRNA synthetase,
respectively and binding abilities and specificities of each enzyme were evaluated. The analysis
of each valine, leucine, and isoleucine concentration in real food sample was also examined
with the aim of demonstrating the reliability of the system. The absorbances at 560 nm changes
with varying initial valine, leucine, and isoleucine concentrations and the absorbance increased
in proportion to the corresponding amino acid concentration, and a linear relationship was
obtained from 2 to 75 uM each amino acid selectively.

Keywords : Amino acid; Aminoacyl-tRNA synthetase; BCAA, Biosensing

Mg oo 20 FFEDOT I ) BRREAZFHIT 5 2 & THRFEDZKIS ATRER = & 28
HMHNTWD [1], Ba X 20 FIEOKT 2 JBRIEKE A, 72/ 7 )V tRNA & akEEE
(aaRS) % 73 F-#Bak M BHZ W TR 3 2 FIEIC DWW TR 21T > T\ D [2, 3], AMHF
TIHDIEEHT I VO vy AYuAf v ENEN% aaRS B % H
W OGRIBIZEHIIT 2 FIEIC OV TIRFT L, 2SIz W5 5HEIiZ VW T
1To77,

KIGEEKD Y fEAM aaRS TH 5 ValRS, 0~200uM Y > 2mM 77 J &
=) g, 2mM ik~ 7 % 2 A% 200 mM HEPES #8f#i# (pH 8.0) (ZIAf# L.
40°C T 30 RIS S B2, ZORIGIEIC B Y o & =2 L TRARSSE,
~A 7 n 7 L— Y —H—"T560 nm OWLEZREST D2 & TRISHEDFALZIT -
Too REGHEHRDO T A > UF5EME aaRS, A Y B A T UfEAME aaRS 122V T b [AIEEIC
Sl Z21T - 72,

FOFER, 2~T5uM 2N > 2~50uM A 2, 1~150uM A Y A L
TENTIERWICERERIRETHAH Z AR LT, THICE Y, ThE CEERIETIR
WEECTd > 72 BCAA ZNE N ORINAY 22 YRE DOFHAIAS aaRS FEE 2 H 5 Z & THHE
ThdZaR Lz, £, EVF T AZHVEFHMIIIZOWNTHITV, KRHEME DR
WA T 5 2 L7 < BEYO BCAA BEHUFIRETH H Z L &R LTz,

[1]Y. Miyagi et al., PLoS ONE, 2011, 6, 1.
[2] A. Kugimiya et al., Sci. Rep., 2022, 12:3427.
[3] A. Kugimiya et al., Biomed. Mater. Dev., 2023, 10", Apr.
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Development of a High-Precision Single-Molecule Identification Method for Fluorouracil for
Genome Editing ('Osaka Kyoiku University Tennoji High School, ? Osaka University, ISIR)
OAKkari, Okada', Takahito Ohshiro?, Yuki Komoto?, Masateru Taniguchi?

This study developed a new method for identifying 2'-fluorouracil (2'FU) and modified RNA
molecules, potential editing sites in genome editing, at the single-molecule level. Experiments
involved identifying RNA molecules containing the modified nucleotide 2'FU using a nano-
gap device. The single-molecule signals obtained were analyzed using machine learning,
achieving high discrimination ability with an F-measure over 0.9 between 2'FU and unmodified
uracil. This advancement is expected to enhance the precision of gene therapies and reduce side
effects.

Keywords : Single-Molecule Detection,; Nucleotide; Epigenetic modification, Nano-device

BARFEANT, EVOPITH LWBEFE2AND Z & T, ZOEMITH LWL
R Ffle T 2 N TE LRI TH D, ZDFR, Blo FEAZEMIZITV., ELFE
95 FENEENTND, RBIZETIE, 19 FRHETEICK 57 AfREORHmTE %
BET D, ZNET, T/ Fv v TEMT A AKX D mREEHIEIN 2RI L
Rt « 7 X We7p EDEMR D 1 53l B )

H

"ty o

LT3 M, SR E O S -2 BRI TX 5 N
B AT BBy R TS B A b T D4
T H ) BREORE R RN % 5 < T 5 2 & N f 0
ek, £ EEECRETSERVER < b ALK

ZE VR TR T 5 2 & b AR T, HEROMHT CIT R "

BEND LS REDRERDIRAD 2 LATED, Fig.1 Structure of 2FU

ARFZECIE, BARBNZ X7 ) DRE OfRE Sl <5

%27 vk 7oy (2FU M) I2EH L, Effi RNA ORI GIEEHNLTH &%
Atz T/ Xv v FEME AT, 2FU EREMOY T (U) HFOEmEER
AT 2 T o 72, FEBRIZLL T O L I L TTo 72, £7F. MIERKE LT, 2FU B
KOS+ ThHD U OKERICK LT, 7/ F v v FEiwmz HO 7w E
EIToTc, TOMR, 10+ ZEOEMS T ITNEGELZ LK LIz, ZhbDy
TFNAnb R MEERE L, BRFEEICL D 1 5F okl l-, 2FU & U DY
TINT =2 ONFE L HLWTEE LR E, EVOT7—2T7 AL, Fl
TRl L7z, ZOREE FBE 09 UL ETMANT D Z EICkB Lz, ZoHNITEE T
IR OREEE W | & BIERBANC TG T 2 IeetEDn & 5,

F1H: 1) Sci. Rep. 2021, 11, 19304, 2) Sci.Rep., 2019, 9, 3886, 3) Nat. Nanotech. 2014, 9,835-840
4) J. Phys. Chem. C, 2019, 123, 15867—-15873
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Development of a Rapid Single-Molecule Detection Method for Cancer Marker Molecules
Using Nano-Gap Devices Towards Diagnosis of Pancreatic Cancer (' Tokushima Municipal
High School, *Osaka University, SANKEN, *National Institute of Advanced Industrial Science
and Technology) OYui Yamane,' Takahito Ohshiro,?> Yuki Komoto,?> Masamitsu Konno,?
Masateru Taniguchi?

Pancreatic cancer is the poorest prognosis cancer, with a 5-year survival rate of about 5%.
It is desirable to develop a quick, low-cost, and minimally invasive detection method for the
early detection of pancreatic cancer. In this study, we aimed to develop a detection method for
hydroxymethyladenosine (AOMe), a chemically modified nucleotide of adenosine (AMP),
which increases with the incidence of pancreatic cancer. We focused on the Mechanically
Controllable Break Junction (MCBJ) method, which measures the conductance of a single
molecule using a metal nanogap electrodes. !

The MCBJ measurement reveals AOMe has higher single-molecule conductance than
AMP. Furthermore, we utilized machine learning to discriminate AOMe. The discrimination
results are shown in Fig. 1. The discrimination accuracy was 0.70. We succeeded in detecting
and identifying AOMe with MCBJ method. This study suggests the possibility of minimally
invasive detection of pancreatic cancer markers in bio-samples.

Keywords : Single-Molecule Detection, Nucleotide; Epigenetic modification, Nano-device

b THROBVENPFEETHY , 5 FEAEFRITIMREETH D, BEORYIFE RO
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YAFNT T ) (AOMe) DRI FIEDRFEEZ HIYE Lz, MHEFIEL LT,
Mechanically Controllable Break Junction (MCBJ){£IZE H L7z, MCBJ iEi3&E T/ ¥
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1)  Single-molecule RNA sequencing for simultaneous detection of m6A and SmC. T. Ohshiro et al.,
2021, Sci. Rep., 11, 19304

1 AOMe & AMP O
A1 R
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Development of a Single-Molecule Identification Method for 8-Oxoguanosine, a Marker of
Aging (! Meisei High School, 2 Osaka University, ISIR) ORyo Kokubu!, Takahito
Ohshiro?, Yuki Komoto?, Masateru Taniguchi?

This study developed a highly sensitive and rapid detection method for 8-oxoguanosine(8-
0x0@), an oxidative DNA damage marker. Produced by oxidative stress and a key factor in
carcinogenesis, 8-0xoG's quantification faced sensitivity challenges. Using a nano-gap
electrode device, we electrically detected 8-0xoG in DNA and distinguished it from unoxidized
guanosine using machine learning, enabling significant discrimination. This technique
promises efficient monitoring of 8-0x0G in pathological cells, offering potential as a biomarker
for oxidative stress in cancer and aging.

Keywords : Single-Molecule Detection,; Nucleotide; Epigenetic modification, Nano-device
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Bl SN T W T ) v, 8-4F
VTT ) (0x0G) &R D T L EI B AL TV S (Fig).

AWFETIZDNA 7T ) > o DI LIREEEZE=42 1 7 T& % oxoG IZIEH L,
ZOEMSFOBREE LTI o itiEEHWsZ L LT, ZRVET, 7/ %y
v TEWT SA AN KD EIRE - EEOBESKGHEMN 2R L, g . 72 g
R EDAEESFO 1 DTN LTS D9, HIEEkKE LT, 8-FF V77 )
T (0x0G)B L ORIBLYFTHDH T T = OKIEK ZIEE 1uM ISHELL 2z A
o, ZOWWRE, 7/ X v v TEBRICLY @EERI AT o7, TR, 10T
TLEOERL T FTNEEDL LI LTE. 2O T DR U, B
FHEICED 1 TO#MNERLT, TORE, 77 =8 oxoG & OFBIREN F1 8
ELTIZ08 UL EL T A2 BBAER TS Z LTI Uiz, Z O ITFREMILAN D
8-0x0G DOHHRE =XV > 7 LB HE S BB{E A b VAT OF 727234 4~
— =, LCOISHAPHES N,

Fig.1 scheme of oxidization of guanine

B1H: 1) Sci. Rep. 2021, 11, 19304, 2) Sci.Rep., 2019, 9, 3886, 3) Nat. Nanotech. 2014, 9,835-840 4)
J. Phys. Chem. C, 2019, 123, 1586715873
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Multi-component analysis in saliva using a paper-based analytical device (Sanyo-Onoda City
Univ.) OHitoshi Asano

Point-of-care testing (POCT) in health management is extremely important for early
detection and prevention of diseases. When conducting such tests on an individual basis, it
would be extremely useful if they could be carried out simply and inexpensively without the
need for experts or the use of analytical equipment. Paper-based analytical devices, or PADs,
are one tool that enables these objectives. In this study, we investigated the analysis of saliva
components using a paper-based analysis device.

Keywords : Paper-based Analytical Device, saliva; nitrite; uric acid; pH

TR FRIZ 31T B R BB RIRRE (POCT) 13X, RSO R R0 A E RIRIC
i< E T TEETHDL, 2O L) REZEANTIT O HE . EFEZLE LT,
IRTEEE AT D 2 L Ae < fE TR I TE VIR ICHERATH D, KE KL
W& LT=o#TT 734 A (Paper-based Analytical Device) . 9724 % PAD X, ZiL 5D H
W% RIS 5 Y — D —D T 5, AFFE TITHRIER T /34 A2 K B MER O
53 3BT DUV TR LTz,

Z ZTIX PAD IV, AL OBEN R STV D ARSI, AR & DR
K& 72 BRI, EAMRER T = 735 pHE X —7 v b & Uiz, HANEERIE O E&IC
T, ANVT 7= VT I REN-(-FT7F VT LoD T I eDTTI AT T
BRI Uiz a2 80 Uiz, REBRORIEIZIE, Cu(1)-22-EF% ) U L -44-2%
VIR VRS IROTRSOE & AW T2, pH IEIZIE, FE—L T = AF Ly R,
TaEFE—NTIN— Tz /)= NTEZ A ORRELRE LT bOEMEH L,
Fig. 1 (IS (HfgEetE. JREE. pH) 434 @ PAD O—f#il%~9,

. . Fig. 1 PAD for analysis pf nitrite, uric
Uric acid acid, and pH.

1. Sample wicks into the detection
zones. 2. A digital camera digitizes the
results. 3. An image editing software
analyzes images.

Detection

zone

Nitrite
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Development of a Single-Molecule Identification Method for N4-Acetylcytosine (ac4C) in
Cancer Suppression (! Kyoto Prefectural Rakuhoku High School, * Osaka University) O
Misaki Nakamura ! , Takahito Ohshiro?, Yuki Komoto?, Masateru Taniguchi?

We developed a method to identify N4-acetylcytosine (ac4C) in RNA, a modification critical
for cancer suppression, at the single-molecule level. Utilizing a nano-gap device crafted
through precision microfabrication, we measured the electrical conductivity changes of
individual molecules. The technique revealed a high discrimination ability between ac4C and
unmodified cytosine, offering insights into the epigenetic changes and potential in cancer
mechanism elucidation and therapeutic development. This advancement in single-molecule
detection paves the way for deeper understanding of RNA modifications and their roles in
cancer biology.

Keywords : RNA; Single-Molecule Detection; Tunnel-Current; Epigentics
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51H: 1) Sci. Rep. 2021, 11, 19304, 2) Sci.Rep., 2019, 9, 3886, 3) Nat. Nanotech. 2014, 9,835-840 4)
J. Phys. Chem. C, 2019, 123, 15867—15873

Fig.1 Molecular structures of cytidine (left) and N4
acetylcytidine (right)
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Anion Response of a Fluorescent Probe Based on Zwitterionic Indium(III) Complex
('Osaka Kyoiku University, > Osaka Research Institute of Industrial Science and Technology)
OKaoji Kubono!, Arisa Ishihara!, Yukiyasu Kashiwagi?, Keita Tani!, Kunihiko Yokoi!

A newly fluorescent probe based on zwitterionic indium(IlI) complex with 8-quinolinol
derivative has been characterized by UV-Vis and fluorescence spectroscopy to research anion
response of the complex. The probe solution of zwitterionic indium(Ill) complex in
water/methanol displayed fluorescence. In the addition of diphosphate to the probe solution,
fluorescence spectra showed selective decrease of emission intensity. The probe complex was
more sensitive than other previously reported probe ones. The mechanism of the turn-off
sensing in the probe complex was discussed from the changes of absorption spectra in the
titration of diphosphate.

Keywords : Fluorescent Probe; Anion Response; Qinoninol Derivative; Indium Complex;
Zwitterion
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Simultaneous Characterization and Prediction Modeling of Reaction Kinetics and Enthalpy
from Spatially Resolved Temperature Profiles in a Flow Reactor (Yokogawa Electric
Corporation) OJun-ichi Ogawa, Yuuka Manabe, Ryosuke Nakamura, Yuma Otake, Kazuhiko
Inamura, Daisuke Kubo

In process development, a quantitative understanding of reaction kinetics and reaction heat
is important for optimal operation under safe conditions. Kinetics can be measured using
methods based on the rate equation, and reaction heat can be measured using reaction
calorimeters. However, the measurement of reaction rate constants involves laborious
operations such as the preparation and the quantification of calibration curves. Therefore, we
proposed a high-throughput measurement method to simultaneously determine the activation
free energy (AGY) as a kinetic parameter and the reaction heat (AH) by using a flow reactor to
measure temperature distribution in a flow channel”. In this study, we utilized this simultaneous
measurement method to measure AG* with multiple substrate combinations, taking the
amidation reaction in peptide synthesis, and discussed the effect of substrate on the reaction
rate. We also constructed a prediction model of AG* based on the measured data using materials
informatics, and demonstrated its potential for predicting the reaction rate with unknown
substrate combinations.

Keywords : Kinetics, Heat of Reaction, Flow Reactor, Materials Informatics
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1) Imamura, Y.; Ogawa, J.; Otake, Y.; Itoh, H. Simultaneous Characterization of Reaction Kinetics and
Enthalpy by Calorimetry Based on Spatially Resolved Temperature Profile in Flow Reactors. Org.
Process Res. Dev. 2023, 27 (3), 470.

HEE - WET — 2 DET MEITIE, MI-6 FRASHEA~DOEGE TR L DR LS

HET, TIITEHOEERLET,

© The Chemical Society of Japan -P1-1vn-19 -



P1-1vn-20

© The Chemical Society of Japan

BARFESR B104EFEFE 2 (2024)

ELVEELEFROA—ILER E 2-formylphenylboronic acid
BLUORY7 I UOFEAETTOERLEDDKRE

(FEHRFD O E MR- E\A MW3F ' K| J/H - KL e

Synthesis of a novel diol having pyrene moiety and its fluorescence behavior in the presence

of 2-formylphenylboronic acid and polyamine ('Doshisha University) OKisara Murakami,'
Naoto Hamaguchi,' Tetsuo Ohta,' Yohei Oe'

Synthesis of a novel diol having pyrene moiety and its fluorescence behavior in the presence
of 2-formylphenylboronic acid and polyamine were investigated. Thus, pyrene-tethered diol
was prepared by the condensation reaction of 1-pyrenebutanol with 3,4-dihydroxybenzoic acid.
1,4-Diaminobutane was treated with the prepared diol and 2-formylphenylboronic acid in
acetone to form the complex, which showed the expected excimer fluorescence at 475 nm.

Keywords : Fluorescence; Polyamine; Excimer, Pyrene
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Paper-based analytical devices for semi-quantitative analysis of copper and aluminum ions (!
Keio University, *Mitsubishi Heavy Industries, Ltd.) OSatoko Takeuchi!, Aya Katoh!, Ryuichi
Matsubara?, Tetsuya Sawatsubashi?, Yuki Hiruta', Daniel Citterio'

Currently, stationary analytical instruments are used to detect heavy metal concentrations.
However, this method takes several days to obtain the results, because samples must be
transported from the sampling site to the laboratory. In order to achieve rapid in-situ analysis,
a distance-based analytical device was developed using paper, which has the advantage of
being inexpensive and easy to obtain and transport. Hydrophobic channels were formed on
filter paper using a wax printer for the devices. Indicators were then placed in the flow paths
using an inkjet printer to enable semiquantitative copper and aluminum ion detection. We
selected Zincon for copper ion detection and a mixture of CAS and CTAB for aluminium ion
detection as the indicators. The concentration response was successfully obtained by actually
printing these indicators on paper, applying the sample solution and reading the color-changed
length.

Keywords : Colorimetric analysis, Microfluidic paper-based analytical device , heavy metals
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