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Up conversion-mediated singlet oxygen generating materials for near-infrared-activated
photodynamic therapy (' Waseda Univ.) ORyota Komatsuzaki,' Truptimayee Behera,' Yusuke
Kinoshita,' Ayumi Ishii'

Photodynamic therapy (PDT) has attracted considerable attention as a promising cancer
treatment due to its minimal invasiveness, localized treatment capability, and low risk of
multidrug resistance. In this study, we demonstrate the generation of singlet oxygen under 980
nm near-infrared (NIR) light irradiation using a combination of chlorophyll-derived MPPa as
a photosensitizer and lanthanide-based upconversion nanoparticles (UCNPs). The singlet
oxygen generation efficiency and the photoactivity of films incorporating MPPa and UCNPs
are also discussed.

Keywords : Lanthanide-based upconversion, Chlorophyll, Singlet oxygen, Photodynamic
therapy, Near-infrared light
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1) A. Ishii, etal., Adv: Photon. Res., 2023, 4,2200222. 2) A. Ishii, et al., Adv. Opt. Mater., 2025, 13, e01682.
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Degradation of G-quadruplex Binding Protein Using PROTACs (Graduate School of Science,
Chiba University) O Mizuki Ikeda, Ayari Nakamura, Natsumi Suzuki, Takayoshi Arai,
Keisuke lida

G-quadruplex (G4) is one of the higher-order structures of nucleic acids formed in guanine-
rich sequences and is widely distributed throughout the genome. G4 formation is implicated in
diverse biological processes, including DNA replication, transcription, oncogene regulation,
and apoptosis in cancer cells. Therefore, many G4 ligands that selectively bind to and stabilize
G4 structures have been reported, and we have also developed platinum salphen complexes as
G4 ligands. In this study, PROTACs based on these platinum salphen complexes were
synthesized and evaluated their biological activities. PROTAC 1 and 2 were synthesized via
multistep procedures and exhibited potent cytotoxicity against cancer cells while retaining their
function as G4 ligands. Furthermore, these PROTACs induce the degradation of the G4-binding
protein (DHX-36).

Keywords : G-quadruplex; G4, G4 ligand; PROTAC,; Chemical biology
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1) D. Varshney, J. Spiegel, K. Zyner, D. Tannahill, S. Balasubramanian, Nat. Rev. Mol. Cell. Biol. 2020,
21,459-474.

2) P. Wu, D.-L. Ma, C.-H. Leung, S.-C. Yan, N. Zhu, R. Abagyan, C.-M. Che, Chem. Eur. J. 2009, 15,
13008-13021.
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Novel macrocyclic pyridine pentamers that bind to G-quadruplex (G4) (Graduate School of
Science, Chiba University) OHideaki Uzawa, Emina Isobe, Takayoshi Arai, Keisuke Iida

G quadruplex (G4) is one of the higher-order structures formed in guanine-rich nucleic acid
sequences. G4-forming motifs are prevalent throughout the genome, and G4 has been reported
to play important roles in gene expression, including DNA replication, transcription, and
translation V. Since compounds that bind selectively to G4 (G4 ligands) can modulate
biological functions by stabilizing this structure, they are attracting attention as drug discovery
targets. In this study, we focused on macrocyclic pyridone pentamers, which have been reported
to exhibit high planarity and high affinity for metal ions ?. By introducing amino or hydroxy
groups into the side chains of these compounds, their activity as a G4 ligand can be expected
due to improved water solubility and increased electrostatic interaction with nucleic acids.
Therefore, the amino and hydroxy substituted L1 and L2 were developed as the novel G4
ligands and evaluated their interaction with G4. FRET melting assay revealed that L1 and L2
have high G4-selective stabilizing ability.

Keywords : G-quadruplex;, G4, G4 ligand; Chemical biology, Nucleic acid
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Synthesis and Characterization of Peptide-Labeled DNA Probes for Multiplex Evaluation of

Peptidase Activity (College of Science and Engineering, Aoyama Gakuin University) O
Komei Ueda, Tatsuya Nishihara, Kazuhito Tanabe

Comprehensive analysis of peptidase activity is crucial for precise cancer diagnosis.
However, conventional fluorescent probes are limited by spectral overlap, while peptide arrays
often suffer from low reaction efficiency due to solid-phase constraints. To overcome these
challenges, we developed a molecular system for simultaneous detection with high-sensitivity
using peptide-DNA conjugate probes. In this system, enzymatic cleavage of the peptide
sequence releases a biotin moiety. Using trypsin as a model enzyme, we demonstrated that the
probes could be reacted in a liquid phase, captured onto beads via DNA hybridization, and
labeled with streptavidin-phycoerythrin (SA-PE). Monitoring the fluorescence intensity
revealed a significant decrease in the presence of trypsin. This result confirms the feasibility of
our system for the multiplexed profiling of peptidase activity.

Keywords : DNA Encoding; Multiplex Analysis, Peptidase
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Figure 1. Detection strategy for peptidases in this study.

L. SwHNBREDOEALEN S, KFfEAT

FH—BERELE=F—THbDTHDH, FERIT, &it - AR LTZDNA 7'r—7%

AW BGEEEBRICBW T ERNEETHD Y 7V U F(E FTE— X EOd 8 E N
BT L el LT,

© The Chemical Society of Japan - H934-2am-04 -



H934-2am-05 AX{L22 B1065SE2 (2026)

BKEERER D Hoechst BERD SR & DNA O HRE R EZE
~D A

(FIEFER RS R 1) OJkiE /! PaRl sk ' - mid —{!

Preparation of Hoechst derivatives bearing hydrophobic alkyl chain and their applications to
cellular uptake of DNA ('Graduate School, Aoyama Gakuin University) OYuya Nagasawa,'
Tatsuya Nishihara,' Kazuhito Tanabe,'

For the realization of next-generation gene therapy, we need technology to deliver long-chain
DNA into cells safely and easily. We have previously developed a method to confer delivery
capability by simply mixing DNA with Hoechst, a DNA-binding molecule modified with
hydrophobic groups. However, conventional derivatives with only alkyl chains could deliver
short DNA but failed to achieve cellular uptake of long-chain DNA. To solve this problem, we
designed and synthesized new derivatives incorporating aromatic rings or PEG chains. Our
results showed that the novel Hoechst derivative modified with an alkyl chain via a PEG spacer
successfully achieved cellular delivery of 2500 bp DNA. This success is likely because the
PEG chain improved the aqueous solubility and stability of the complexes, facilitating the
compact condensation of long-chain DNA. In this presentation, we will focus on expanding
this design strategy to longer nucleic acids and plasmid DNA, alongside detailed analysis of
the delivery mechanisms.

Keywords : Hoechst, Intracellular delivery; DNA
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Figure 1. Complex formation of Hoechst molecule and double stranded DNA
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Development of Radiation-Activated Prodrug bearing Bromouridine Unit and Hypoxia-
Responsive Groups ('College of Science and Engineering, Aoyama Gakuin University) O
Yuho Ochiai,' Tatsuya Nishihara,' Kazuhito Tanabe'

Hypoxic tumor cells contribute to malignancy and therapeutic resistance, and therefore, there
are increasing demands for selective treatments. To design the drugs for hypoxia treatment, we
prepared a prodrug of radiosensitizer which was activated in tumor hypoxia. We selected
bromodeoxyuridine (BrdU) as active radiosensitizer and introduced an indolequinone (IQ)
moiety to produce prodrug 1Q-BrdU. 1Q-BrdU was selectively reduced to form BrdU under
hypoxic conditions in rat liver microsomes. In A549 cells, IQ-BrdU showed cytotoxicity only
under hypoxic conditions with X-ray irradiation.

Keywords : Hypoxic tumor cells
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Synthesis and Functional Evaluation of Phosphate Prodrug-Type Guanosine
Tetraphosphate(ppGpp) with Cell membrane Permeability ('School of Life Science and

Technology, Institute of Science Tokyo) OXKonatsu Ishikawa,' Yukine Suda,' Yudai Suzuki,'
Eitaro Murakami,' Koji Seio'

ppGpp is a signaling molecule in the bacterial and plant stringent response, yet its metazoan
functions remain largely elusive. We previously established a total chemical synthesis of
ppGpp using photolabile protecting groups, eliminating the need for enzymatic reactions or
tedious purification. However, ppGpp’s high hydrophilicity and multiple negative charges
result in poor membrane permeability, hindering its functional evaluation in living cells. In
this study, we developed phosphate-prodrug-type ppGpp derivatives by masking phosphate
moieties with esterase-cleavable aliphatic chains. Four derivatives with different chain
lengths were successfully synthesized, showing significantly improved lipophilicity over
natural ppGpp. These compounds were rapidly hydrolyzed by porcine liver esterase,
demonstrating high prodrug efficiency. This strategy facilitates the intracellular delivery of
ppGpp, providing a powerful tool for investigating its physiological roles in vivo.
Keywords : ppGpp, Phosphate Prodrug, Membrane permeability
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Synthetic studies of PROTAC for vitamin D receptor

(‘Graduate School of Engineering, Tokyo University of Agriculture and Technology, *Toyama
Prefectural University) ORino Tsutsumi,' Ryota Sakamoto,' Yuki Okamoto,” Kaori Yasuda,’
Toshiyuki Sakaki,” Kazuo Nagasawa'

The vitamin D receptor (VDR) mediates diverse physiological functions through binding to
1,25D; (1), and its overexpression has been implicated in the pathogenesis of autoimmune
diseases, making it a potential therapeutic target. In this study, we explored a PROTAC-based
protein degradation strategy targeting VDR.  Compounds 3-5 were designed and synthesized,
and their biological evaluation revealed that all compounds retained VDR binding affinity.
Notably, compound 4 exhibited pronounced VDR degradation activity.

Keywords : PROTAC; Nuclear Receptor; Vitamin D; VDR, E3 Ligase
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H L7 (Fig 2) by VDR-PROTAC 4.

[£353CHRk] 1) G.F. Lahore and R. Holmdahl et al., PNAS, 2020, 117, 24986-24997; 2) D. Moras et al.,
Mol. Cell, 2000, 5, 173-179; 3) T. Sakaki et al., Vitamins (Japan), 2017, 91, 165-172.
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HEHEBREZEALLET)—ILRAILKVT I FEZETS
PHIGEMAH ) =) LEEADERRER

(BERACAENT) OB & - B 7 - B 62 - AR AR - B 2
Development of pH-responsive gadolinium complexes functionalized with electron donating
substituents on aryl sulfonamide groups (Institute of Science Tokyo) OSatoshi Okada, Kyoko
Katsumata, Yuri Nojiri, Shota Saiki, Hiroyuki Nakamura

Gadolinium-cyclen complexes bearing aryl sulfonamide groups function as pH-responsive
MRI probes that vary longitudinal relaxivity (71) with pH. The electron-donating properties of
substituents on the aryl group influence the pK, of the sulfonamide group, leading to pH-
dependent changes in the coordination structure. Therefore, the pH range of the 7| response can
be tuned by controlling the electron-donating property of the substituents. In this study, we
synthesized complexes 6a and 6b by introducing the electron-donating dimethylamino and
jurolidynyl groups onto the aryl group, respectively. As a result of NMR relaxation
measurements, the ECso values for the pH-dependent »; of 6a and 6b were found to be 7.0-7.2,
showing an alkaline shift compared with that of a previously reported methyl-substituted
complex (ECso = 6.4). Given that the normal tissue pH is approximately 7.2, complexes 6a and
6b could work as MRI probes for pH imaging.

Keywords : MRI; Probes; Gadolinium Complexes; Aryl Sulfonamide; pH-Responsive

TU—LVALKRLT I FEEETLHRY = b A 7 L UgsRiZ, pHIZE T
WEEEE (m) NEDD pHIGEMED MRI 7 —7 & L CHRET S Y, £/, 7 U —
NWIE EOBEILOBE LGN AR T I RED pK I L, pH (25 U7zBi)r
WHiEE &b, T72bb, BEHREOEGEEGIEIT S 2 & T, n SET S pH #
FHOFEI D R[RETH D, AMFIETIX, 7TV —NHEIZEFHEEXTHLOATF LT I )
EEBILOV 2w ) Do VA E A LUTZE5K 6a B LN 6b 22 EiLE Rk L. pH IZx)
9% NMR FEFIRFEZ 5N L7z, = OREE, 6a 33N 6b @ pH (kT 5 1 D ECso 1T
7.0-72 L7 0 BEFEDOAFNILZEAN LIZSMADETH S 6.4 L0 b 70 VAN
7 ML TWe (1), EFHEGED pH 23 72 i ThH D Z Enb, $5K 6a 35 LU 6b
T, AR pH A A=V 7 LT e —7 ThoH I LEHRB ST,

@@ oo (b) ™

6.0 [ 6.0

5.0 4 4
° 5.0

40 4 4.0 1

ry (mM1s)
r (mv's)

3.0 { 3.0 4

2.0 1 ® 4 2.0

1.0 4 1.0 4

0.0 T T T T 0.0 T T T T
2 4 6 8 10 12 2 4 6 8 10 12
pH

pH
X 1. (a) 6a 35 X TX(b) 6b @ pH (2%} % 7y, Titrated with HCI in water (60 MHz, 37 “C).

1) Lowe, M. P. et al. J. Am. Chem. Soc. 2001, 123, 7601.
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ERIFSITZALV- BODIPY QEMBRESNRICEET SRR

("BROK PR ALRE T, 2 BOK QIQB, 2 Bk RCSEC, * Bk ICS-OTRI, B A OTRI-Spin) £5H
R ZH e R e I G FERE 1234

Theoretical study on substituent effects of BODIPY derivatives using multiple regression
analysis. (' Grad. Sch. Eng. Sci., Univ. of Osaka, > QIQB, Univ. of Osaka, * RCSEC, Univ. of
Osaka, # ICS-OTRI, Univ. of Osaka, 3 OTRI-Spin, Univ. of Osaka) OKaho Shibata', Kohei
Tada !, Ryohei Kishi '**4, Yasutaka Kitagawa >33

BODIPY derivatives are widely utilized in applications such as dye lasers and biofluorescent
probes because of their high fluorescence quantum yields and stable emission properties
independent of pH or solvent polarity. Furthermore, increasing attention has been paid to
BODIPY in recent years, and numerous derivatives have been synthesized for further
applications.! Although their spectroscopic properties can be tuned by structural modifications,
a relationship between the optical properties and the effects of substituents / positions have not
been fully clarified. Notably, the optical properties of BODIPY mainly originate from
transitions between HOMO and LUMO. Therefore, systematic investigation of the relationship
between substituents and frontier molecular orbitals is expected to enable prediction of optical
property changes and to provide rational design guidelines for BODIPY derivatives.? In this
study, quantum chemical calculations and multiple regression analysis were employed to
quantitatively evaluate how substituent types and positions influence the HOMO-LUMO gap.
Keywords : Quantum chemical calculation; Density functional theory (DFT) method;
Fluorescent probe

BODIPY (Fig. 1) I W EFINEEZRT 2 &< pH oMtElc L 98t a2 #-o> 2
EMNS AR L —P =LA RE N T r—T 7 EORILOARICRHH SN TV D, £72,
SBERDICHPEIRE SN, Z < OFEENEMR STV D |, BODIPY 5K ITfE~
DREIEERIZ L > T, 2O TR EZE LS EDL Z ENARETH D &0 ) Frik %
Fon, ZFOEREESLCEINEIC L D22VEOENOEKIT 558 5 M7 - TV R,
i, KROTEIZHNNEIT T n T THWETEZ 5, 207D, T MUWELEM%E
FAWTHRBEICERE L 70 0T ¢ THEOBREZRN, 2 ORIFEZMH, KI5
Z & CHREEEARIC X 2 e D2 b A T I T X | BODIPY B8R A RIC BT 545
EHPEOND LB Z BN D 2 RERTIL, BODIPY
DOEHIERE - BNIEICL D 70 T 4 THuE O L
R, ERUR O A AV CEBAELTE - BERAEN T R
02T 4 THOE T RV — A2 EOREE &K

HLTOWDHTAT, FRITY HRET S, 4 % )

Fig. 1 Structure of BODIPY

1) A. Loudet et al., Chem. Rev. 107, 4891-4932 (2007).
2) M. Asaoka et al., Chem. Lett. 46, 536-538 (2017).
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PN R e Sl | A T S 1 TR SRt

Development of Esterase-Responsive Ionic Liquid Microparticle DDS and Anticancer Activity
(*Graduate School of Science and Engineering, Oita University, *Research Management
Organization, Oita University, 3Faculty of Engineering, Kindai University, *Faculty of Science
and Technology, Oita University) OTaiyo Takeichi,! Hiroyasu Nisiguti,? Satoshi Kitaoka,’
Kaoru Nobuoka*

Various DDS carriers have been reported their biocompatibility and remain key issues. Our
group has been investigating the application of bio-ionic liquid microparticles as DDS carriers.
In this study, to achieve more stable drug loading, we developed a DDS in which a 5-FU
derivative was conjugated via an ester bond, and evaluated their anti-cancer activity using HeLa
cells.

Keywords : DDS(Drug Delivery System); lonic Liquids; Anticancer Activity; Stimuli-
Responsive;

Fox 07N —T1%, AEBFIVEOHEREOEE M, Aot om B B, KA
F AR S ORI~ DDS 3 % U 7 ~DJ Msmbm\éo INETHFA UM
A IR 2 i LT DDS ZBHFE L. WS L DA FF 2 BEt LTz s,
HER 22w O T- O AR T, /\751‘*/\% L7-3ANZE AL, DNAMIIIZZ <
FET DT AT T —PITSE Lf%ﬁﬂﬁﬁcméﬂé DDS Z ARt L7,

MR FIZIZ, TEF LY EFF—TDORI-2-(PRAFALT I ))ZFILAZTY
L — | (PDMAEMA) O fscki 7 2 S&VE E S L (Table 1) . EPR #2034 S U D ki 215
72 (Table 1,Fig. 1), W\ T, b-FUCKHD N AT T —E¥ TSN 5= AT LS
Zade ) o —&E A L R (PDMAEMA) &A% 2 & ThHF 4 MDD 5-FU-NPs—
DDS Z Ak L7z (Fig. 2), £7-. H7p 2 3 AN HEF & % £F> 5-FU-NPs-DDS % U C HeLa
FAEIZ X3 B P ATEMEZ R L 72D TR ETHRET 5,

Table 1  Synthesis of PDMAEMA
0
| V-50 or AIBN / PVP
o NN > ! ,L
H,0/MeOH , 60°C,24h o7 No >\
Entry DMAEMA(mL) B (mL) SBHE(g) FEHFI(2) RERE(hm)
1 0.5 5.0(’k:MeOH=1:1)  0.05 0.02 -

5 um
2 0.5 5.0(7k:MeOH=1:1) 0.1 0.04 1199 L
3 0.5 50(7J<M90H=11) 0.2 0.02 206 Fig.] SEM image of Poly DMAEMA
4 05  50(kMeOH=1:1) 03 0.2 215 onoparicles (Tablel, Entys)
5 0.5 10(7k:MeOH=1:1) 0.1 0.02 197

N\SO
B o fci"?d

Fig. 2 5-Fluorouracil derivative-loaded polyionic liquid partlcles
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