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Aluminum-phosphate complexes analysis in aqueous solution with capillary electrophoresis
(Department of Restoration Ecology & Built Environment, Faculty of Environment Studies,
Tokyo City University) Young-Sik Ham

Aluminum (Al) is the secondary abundant mineral next to silicon in soils, accounting for
around 7.1%. Al can be toxic for some plants and animals under acid conditions, which more
than 40% agricultural areas have experienced worldwide. Phosphorus (P) is one of the three
major essential elements for plants with N and K. However, the phosphate ions concentration
in soil solution is limited by Al ions concentration and pH, which can be complexed with
phosphate ions in small biomolecules and agricultural areas. The analysis of aluminum-
phosphate complexes is limited with the determination difficulty. This study has performed the
analysis of the average molar ratio of Al ions to phosphate ions resulting from the formation of
aluminum-phosphate complexes in mixed solutions of Al and phosphate.

Keywords : Aluminum-phosphate complex; Aqueous solution,; Capillary electrophoresis; pH,
Phosphate/aluminum molar ratio
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AP + H,POs~ > AIH,POS' (log K= 3.1) LD
AP + HPO2 < AIHPO,* (log K = 7.4) (X 2)
AP"+ H,POs + 2H,0 <> AIPO4(H,0), + 2H  (log K =-2.5) (3 3)

1) G. Sposito : “The Environmental Chemistry of Aluminum”, Edited by G. Sposito, p. 480 (1996),
(CRC Press LLC, Boca Raton).
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|dentifying salivary stress markers using capillary ion
electrophoresis target analysis with electrochemical correction

(‘Graduate School of Integrated Arts and Sciences, Kochi University, *Graduate School of
Medical Sciences, Nagoya City University, *Graduate School of Medicine, Gunma University,
*Faculty of Health Care, Teikyo Heisei University)

OHironori Myochin', Tadaharu Ueda!, Romanas Chaleckis?, Noriyasu Ohshima®, Takashi
Izumi*, Tatsuya Hisajima*, Masanobu Mori!

Keywords: Stress; Saliva; lon; Capillary electrophoresis; Cyclic voltammetry

Salivary analysis has been widely recognized as a non-invasive approach in the bioanalytical
fields. Salivary ions, which play key roles in the transport, biosynthesis, and metabolism of
biologically active substances, offer valuable insights into an individual health status as
potential biomarkers [1]. However, the relationship between salivary ions and health status,
especially stress, remains poorly understood. In this study, we developed an analysis method
for identifying stress markers focusing on salivary ions.

High-performance capillary ion electrophoresis with a capacitively coupled contactless
conductivity detector (HPCIE-C*D) using a chemically coating capillary was effective for the
simultaneous analysis of 14 targeted salivary ions [2]. The capillary, which consists of two
different ionic polymers and a quaternary ammonium spacer, can suppress adsorption of
glycoproteins. The ion concentrations measured using HPCIE-C*D were corrected by the ratio
in redox potential (4E,), obtained from direct current cyclic voltammograms (DCV) of
ferricyanide in the absence and in the presence of saliva. This correction solved the
overestimations caused by glycoproteins related to the viscosity of saliva, enabling more
accurate statistical analysis.

We applied these ion analytical methods to saliva samples obtained from a Cold Pressor Test
(CPT), which is an acute stress test, is conducted by immersing both hands in cold water (5 °C)
or lukewarm water (25 °C, a control). Principal component analysis (PCA) was performed on
the corrected data to identify stress-related ions. The results suggested that ions were related to
the metabolism of vasodilators induced by acute stress due to cold water stimulation.
Specifically, these are nitrate and nitrite ions, which are metabolites of nitric oxide [3], and
thiocyanate and sulfate ions, which are metabolites of hydrogen sulfide [4]. In other words, this
method is applicable to the diagnosis of acute stress using salivary ions.

QCPT @ HPCIE-C*D © DCV @ PCA
Procedure for identifying n — Absence of saliva £ e o Control NO,
salivary stress markers AT® - L 9anions  [" Premm‘__ff‘%‘@\' gl NO,~
-l e SCN-
5°C x _ | )S5cations |AE=E,~E FE, e S0.2-

References: [1] G. Giacomello, et al., J. Pharm. Biomed. Anal., 191 (2020) 113604. [2] H.
Myochin, et al., J. Chromatogr. A, 1720 (2024) 464769. [3] X. Chai, et al., Front. Cardiovasc.
Med., 11 (2024) 1337281. [4] B. Lv, et al., J. Adv. Res., 27 (2021) 85.
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Design and Synthesis of MOF Composite Stationary Phases (' Graduate School of Engineering,
The University of Tokyo) OToshiaki Matsumura,' Takashi Uemura,' Nobuhiko Hosono!

We have previously demonstrated the recognition and separation of molecules based on their
minute structural differences using metal-organic framework (MOF) particles as stationary
phases for HPLC.!* Though multifunctional pores of MOF have enabled versatile recognition
of molecules, conventional MOF columns have only one homogeneous pore environment.
Herein, we developed MOF-on-MOF stationary phases to realize multifarious pores, which
diversify recognizable molecules dramatically. Two different MOFs are hierarchized by layer-
by-layer method (Figure 1).> The separation characters of the MOF-on-MOF column will be
discussed in the presentation. Moreover, MOF@SiO: core-shell stationary phases were also
fabricated successfully using the layer-by-layer method.

Keywords : column, metal-organic framework, composite, chromatography, polymer
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1) N. Hosono, T. Uemura, Acc. Chem. Res. 2021, 54, 3593.
2) N. Mizutani, et al., J. Am. Chem. Soc. 2020, 75, 7644.
3) K. Otsubo, T. Haraguchi, O. Sakata, A. Fujiwara, H. Kitagawa, J. Am. Chem. Soc. 2012, 134, 9605.
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Extraction selectivity of BSA-pyllogarol red Molybdate complex on homogeneous liquid-

liquid extraction (School of Engineering, Utsunomiya University) O Arinori Inagawa, Ren
Sasaki, Nobuo Uehara

This study investigated the homogeneous liquid-liquid extraction behavior of bovine serum
albumin (BSA) using an aqueous solution of Triton X-114 (TX114). The addition of pyrogallol-
red molybdate (PR-Mo) to the solution enabled the complete extraction of BSA into the TX114-
rich phase, although selective extraction of BSA and PR-Mo into the TX114 phase was not
achieved. To elucidate the distribution mechanism, photometric titration and circular dichroic
(CD) spectroscopy were employed. BSA formed a complex with PR-Mo at a molar ratio of
1:42 in pure water, whereas the ratio shifted to 1:21 in an aqueous solution of TX114, indicating
the formation of a ternary BSA-PR-Mo-TX114 complex. CD spectral analysis revealed that the
a-helix structure of BSA predominated in pure water, whereas the B-strand structure became
dominant in the presence of PR-Mo. These results suggest that the structural change in BSA
induced by the formation of the ternary complex serves as a potential switching mechanism for
the partitioning behavior of BSA.

Keywords : bovine serum albumin, homogenenous liquid-liquid extraction, pyllogarol red-
Molybdate complex

AWFFETIX, Triton X-114 (TX114) KEKEZ R\ v ifE7 /v >7 2 (BSA) @
Y- B A e L= Wiy e e — by R-E U 75 (PR-Mo)
ZUWINT 52 & T, BSA Z5%E2IC TXI4 H~HTE 5 2 L 28 L7223, BSA B
L OVPR-Mo % BINAIIZ TX114 FH~H T2 Z L IxTEx Zeno Tz, WEA D= A L%
R 2 72012, WG E B X MR G 6k (CD) 43 6% FWCTRRNT 217 - 7=,
BSA [Z#li/k 1 C PR-Mo & 1:42 DWE L CHAEREZ AL L7223, TX114 KK H T
X 1221 OWEEICEL L, ZtEE K BSA-PR-Mo-TX114 BB SN D Z & &R
L72. CD A7 M UIRATIZ X U | Hli7kH CTld BSA @ a-helix fE&E DB TH D — 7,
PR-Mo f7#7E FCi& B-strand H&EDEEACTH D Z LR LT/ 572, LLEORKED
5. BSA RN =Tt AREIERT 5 2 LI Xk HHEZ{L2Y BSA D4 ELZEE D) v B %
A= AL T D AREMENRIE S LT,
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Detection of SARS-CoV-2 by Digital Reverse Transcription PCR on a PDMS Microwell Array
('Materials Fabrication Laboratory, RIKEN Cluster for Pioneering Research) O Kazuo
Hosokawa,' Hitoshi Ohmori!

Digital PCR enables sensitive and precise analysis for nucleic acids without calibration.
However, the commercialized digital PCR instruments are expensive and not yet in widespread
use. We previously reported a PDMS microwell array (MWA) chip which realized digital PCR
using only common laboratory equipment. The MWA chip had been applied to DNA detection.
In this talk, we will report an extension of the above method to 1-step reverse transcription
PCR and its application to detection of SARS-CoV-2 genetic RNA.

Keywords : Digital PCR; Microfluidic Chip, 1-Step Reverse Transcription PCR; SARS-CoV-2

TUHILPCR ITFX X VT L— g UARETERELREBRINIETH DD, @l
HAEEZNE LT 5720, INKELLTWD LIS 2R, FxiaEicmE o~
A7 T LA MWA) Fv A2k, EREEZRANDZ LR, — R
Y=~ nH A 7T — EEMBMBIOAHTT ¥ /L PCR 21T\, 15 DNA AL
7= D ARG CILZ O FEZ RS PCR ICILEE L, SARS-CoV-2 Oi#tfx 1-El % Ff-
72 RNA ORHIZIEH LIk R 2 #wE 3 5.

MWA 7 71X PDMS ZF##F & L, —i 50 pm, EX 100 um O 7 /L% 24,840
fii 2 TV 5. SARS-CoV-2 N BinF DFEAEEL 2 878 RNA & L, ##55 PCR i3E &
BAELEZ. BBKE MWA F o 7O T )VIZEAL, 7 AR TEHALLZ., Fo7
Y=<t AT T AN THER GRS Z T2, 51 &V T PCR #1To7-.

FOG% D MWA T 7 2 8OLBRREE CRIZE LT & 2 A, U =)L OHE LR IZ B
EWRPREICR O, B0 T L OEEITHE RNA REIZIS U T L7 (Fig
). WA\ = Lo E &N L 72 & 25, $# RNA BEMNS THISND
PR E K< —E L7z, DibEnD, BER DOTFIESYERE PCR ICHLEHATE A &
IR, T 4 VA TEGYIE DB W72 EIZIGH TE B AlReMEA R S vz,

1) K. Hosokawa, H. Ohmori, Anal. Sci., 2023, 39, 2067.

llll o

o
) o

Fig. 1. Fluorescence images of the results of digital 1-step reverse transcription PCR
with varying concentrations of the target RNA; (a) 1.0 X 10! copies/uL. (b) 1.0 X 10?
copies/uL, (c) 1.0 X 10° copies/uL, and (d) 1.0 X 10* copies/uL.
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Liquid interface as a cell scaffold and mechanical work meter (' National Institute for Materials
Science)OJun Nakanishi'

As an alternative to conventional plastics, we are developing a cell culture technology that
uses the interface of water-immiscible hydrophobic liquids as a cell scaffold. The interfacial
tension drives the jamming transition of adsorbed proteins which can sustain cellular traction
forces. Conversely, when the interface is coated with bioinert phospholipid to prevent protein
adsorption, it retains the original liquid-like supersoft nature to deform sensitively against the
traction forces. In this talk, I will present our recent progress in expanding the repertoire of
hydrophobic liquids as cell scaffolds and an application to measure cellular mechanical work
by exploiting fluid properties.

Keywords : Cell Scaffold; Liquid-liquid Interface; Mechanobiology

KEBRETIE, B 77 AT v 7 EOMWEM CHlldEsE 21T 9 2, Fxld, K
RLOEDRVWW=T v Fud—Ry (PFC) oA AR (IL) 72 & OBUKPEIRA
EDOREEABREZAVDHEMEZBE L TWD 9, 2RI R IR E L H
VXY E DN SR TS S A CESR AR B ARR D RS L EEV L, Z 4 B 3Rl
DEBITNHEFLL 2 5026 TH D, FFETREXZ2OF, A7 3Rk E Uitz
ARLOD, REIFEERD X5 IV E WD~ b— R4 7 OBIRD AL S L7 )70
MThD, Lo > THEFED Fig. | OFEO X 91 ZEHE L fFERICR ST,
B B 2 S -m~ L g LR 8, HiRERE XY T 4 ORIHITER
LAREMEEMD D, —FH T, Rilix ) VIFETEM L, ¥V EOWEEZNEIT 5
CRIRARD BRI T 22 LN TED ), LHLORWiii2oTh o,
U IR HR A D RGD X7 F R & a8 AL, Mifgid 2 oo
KD ETHEEE - MRT 22 LN TE, FuOBRE ) MRS R mIZAT 5

BttE (ofy) ZeHlT52 8% /Tvedium e
Tx% (Figl), A%ETIE, A= N el

7 MIBWTHIRES L2 95 W _é;_E
BOAHER ORI BT DB L A ot o e —
K07y R FRHAAR & LTI Fig p1: A phospholipid-coated perfluorocarbon (PFC)
BT D B OER 2P T 5, interface serves as cellular mechanical work meter.

1) Modulation of Mesenchymal Stem Cells Mechanosensing at Fluid Interfaces by Tailored Self-
Assembled Protein Monolayers, Small 2019, 15, 1804640.

2) Ionic Liquid Interface as a Cell Scaffold, Adv. Mater. 2024, 36, 2310105.

3) Adaptive Fluid Interfacial Phospholipid Membranes Unveiled Unanticipated High Cellular
Mechanical Work, Adv. Mater. 2024, 36, 2403396.
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Study of mechanism of unique apoptotic induction by epidermal growth factor using
nanostructured substrates ('Research Center for Macromolecules and Biomaterials, National
Institute for Materials Science (NIMS)) OShota Yamamoto,' Jun Nakanishi'

Epidermal growth factor (EGF) is a small secretory protein that induces cell proliferation
upon binding to EGF receptor on the plasma membranes. One interesting feature of the protein
in the nanomaterial field is its acquisition of apoptosis-inducing activity rather than
proliferative one upon conjugation to gold nanoparticles. We have demonstrated that
nanoparticles induced apoptosis by modulating signaling through the confinement of EGF
receptors within membrane rafts. In this study, we developed nanostructured substrates capable
of nanoscopic spatial confinement of EGF exposure and investigated the mechanism of unique
apoptotic activity induced by EGF.

Keywords : Anticancer drug, Nanostructured substrates, Epidermal growth factor, Apoptosis,
Mechanobiology

AR ETE 2 e 9 B IN F(BGR)IX, &) /R FICEESNDZ ETT AR h—v
ZiEMEA RS Y, ik, ki) EGF ZEEEZMIE LOJEE T 7 kL 5%
YA XDFTR L, > T TN RZEEZEHT 5 2 L ICERT 5, & 2 TRIFSET
EGF Z##B%E 3 525 &E T/ Aay By ZITHIRTE 57 /&K Z/ER L, EGF 75>
FHTHERRT R b — 3 RIEHOER T 2 17,

EGF O#FT5EZHET D72, FHRE&FEWICT 2 K1 % /1 LT EGF % [HE b
L 7= EGF f&fifiF / #&3ER, B L EGF Z{&fifi L7= EGF Effi PARZERL L7, 21
5 D EGF Effisf Bt 2 D A431 fifa & N U 7 V24T ¢ THMN AL MDA-

MB46§ %EH@ODEETEﬁBc: 4 H%‘:Flﬁﬁ%ﬁﬂi é:@-—\ % ‘ EGF expose from above
DPLDS ATEME % Caspase-3/7 Z FEEEIZFHH~T= Substrate
(Fig. 1), EGF {Efifi*F-A Cix, A431 fifiads & m_—m ST

" MDA-MB468 #ifiai ’ﬂ L . Caspase-3/7
DIEMEZE RS 2o 71 (2% LC. EGF &
i/ ERIIA EICE b R Lz, 2 EGFIEEhFAR  EGFERHT/ lisik
ORI, EGF % F / A% — Ll A,

J 5720 T, EGF OFR & MIEGE ) D T
RE—=Y AL FEZ L LR T
B LLEDZ Linn | RWFFECHFE LT ik D
ald, MR AR Z T T & T 28 L Fig 1. EGFERRARN ZA431 MR (CIR 5% D
WIRFEED AN BT S ATREME N B 5, caspase-3/TOEME

1) S. Yamamoto et. al., Acta Biomaterialia, 2019, 88, 383.
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