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Synthetic Studies of Non-natural Complex-type Glycans Containing Bisecting GIcNAc to
Elucidate the Importance of Fold Back Conformation (Seikei University') Olkumu Miura,’
Jurana Kumagai', Mitsuaki Hirose', Kiichiro Totani!

Some complex-type glycans possesse Bisecting GIcNAc bound to core mannose with -1,4
bond. The glycan was formed a Fold Back conformation by bending the a-1,6 chain at core
mannose with interaction to acetamide group of core GlcNAc residue, followed by stabilizing
the conformation through inhibiting high motility of the branch structures!!!. However, the
importance of the conformation of glycans in biological events is not fully understood. In this
study, we target the synthesis of non-natural glycans with glucose core instead of GIcNAc core
as a control compound due to elucidating the importance of the Fold Back conformation. We
have so far succeeded in synthesizing the protected Manf1-4Glcf1-4Glc-type core
trisaccharide via the construction of B-mannoside using D. Chrch's method. In this presentation,
we will also report the examination of introduction of branch glycan or Bisecting GIcNAc to
the core trisaccharide.

Keywords . Bisecting GlcNAc, Fold Back Conformation;, Complex-type Sugar Chain;
Acetamide Group, f-Mannoside
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[1] Kizuka,Y.; Tanlguchl, N. Biomolecules, 2016, 6, 25
[2] Crich, D. Acc. Chem. Res., 2010, 43, 1144-53.

© The Chemical Society of Japan - [AJA304-4am-01 -



[AJA304-4am-02 BALEA H105EFES (2025)

BKMEZERE LB VNV EORRICELSBEROT I Y
O R RN

(FRBERELT ) OfEHEE " - JlL 7' - s AL
Analysis of activity variation of enzymes involved in glycoprotein sorting using

hydrophobicity as an indicator
(‘Department of Science and Technology, Seikei University) O Yuma Kono,' Mitsuaki Hirose,'
Kiichiro Totani '

In the ER glycoprotein quality control, the pathway selection for ManosGlcNAc,-
glycoprotein among secretion, degradation and refolding is regulated by UGGT1 and EDEMs.

Particularly, UGGT1 has been interpreted that the degree of surface hydrophobicity of the
protein moiety is involved in its substrate recognition [1]. However, no clear indicator of
hydrophobicity has been established for the degree of recognition. In this work, we have
synthesized glycoprotein mimics with different hydrophobicity of aglycon moieties, and
analyzed their reactions with UGGT1 in vitro to quantitatively evaluate the correlation between
the degree of hydrophobicity of the protein surface and the UGGT1 activity.

In fact, the reaction of glycoprotein mimics having different hydrophobicity with the
endoplasmic reticulum fraction showed that an increase of the hydrophobicity of the aglycon
gradually increases the enzyme activity of UGGT1. The result indicated a positive correlation
between the hydrophobicity of the aglycon and the UGGT]1 activity. In this presentation,
substrate specificity due to structural differences in the aglycon moieties will also be reported.
Keywords : ER glycoprotein quality control; UGGTI; Glycoprotein mimics, Aglycone
hydrophobicity
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[1] K. Totani, Y. Ihara, T. Tsujimoto, I. Matsuo, Y. Ito, Biochemistry 2009, 48, 2933-2940.
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Synthesis of Mannosamine Derivatives through Halocyclization/Ring-Opening Domino
Reaction (‘Facultyl of Applied Biological Sciences, Gifu University, 2Institute for Glyco-core
Research, Gifu University) Yuki Takahashi,! Riho Taguchi,! Naoko Komura,2 Akihiro
Imamura,!-2 Hideharu Ishida, !> Hiromune Ando,? Hidenori Tanaka?

The use of unnatural mannosamines bearing functional group(s), which can be converted
into corresponding neuraminic acids by aldolase, enables not only chemoenzymatic synthesis
of chemically modified sialoglycans but also metabolic glycan engineering on the cell surface.
Previous methods for synthesis of mannosamine derivatives have several synthetic problems
such as use of expensive N-acetylmannosamine as starting material, explosive sodium azide,
lengthy steps, and so on. Herein we report synthesis of mannosamine derivatives through
halocyclization/ring-opening domino reaction using an allylic trichloroacetamide pyranoside
substrate. We found that an iodocyclizated oxazoline generated by treatment with NIS was
highly reactive and allowed for in-situ conversion to the corresponding 4-iodinated
mannosamine derivative via ring-opening hydrolysis of the oxazoline. The domino reactions
using NBS and NCS are currently under investigation. We will present detailed results at this
annual meeting.

Keywords : mannosamine; halocycliztion, ring-opening; domino reaction; oxazoline
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Design and evaluation of functional alkyl glycosides(II ):Synthesis and evaluation of each
derivative(! Grad. Sci.&Engin. Saitama University, 2Health Sci.,Strategic Res. Ctr.

Saitama University, > Adv. Inst. Innov. Tech. Saitama University) OKanon Suzuki’,

Takahiko Matsushital?3, Tetsuo Koyama!, Ken Hatano!?3, Koji Matsuoka'?3

Alkyl thioglycosides are sugar derivatives that play an important role in a wide range of
fields such as glycotechnology, drug development, and biological research due to their
stability and ease of synthesis. In this study, we focused on sulfoxide, the oxidized form of
alkyl thioglycosides, and used mannose and n-. as model compounds to reveal their novel
physicochemical properties and biological activities. acetylglucosamine were selected and
their respective thioglycosides were efficiently sulfoxidized using Serectfluor.

keywords : micelles, hemagglutinin, multivalency
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Immobilization of green fluorescent protein N-terminus modified with alkyl groups onto the
surface of liposomes and its evaluation (' Graduate School of Environmental Science, Hokkaido
University, *Faculty of Environmental Earth Science, Hokkaido University) OLisa Connolly,'
Akira Onoda,’

Liposomes has been widely studied as carriers for drug delivery system (DDS). The
modification of the liposomes surface with proteins is expected to improve targeting ability
toward tissues. Our group developed 1H-1,2,3-triazolecarbaldehyde (TA4C) which allows
modification of the N-terminus of protein in one step'. To display proteins on the surface of
liposome, we introduced an alkyl chain at the N-terminus using TA4C and embed the modified
proteins onto the liposome. TA4C derivatives containing an alkyl chain were synthesized by
dimroth rearrangement. The N-terminus of green fluorescent protein (GFP) was specifically
modified using the TA4C derivatives via the formation of an imidazolidinone ring. In this
presentation, GFP with an alkyl tether was immobilized on the surface of liposomes and the
immobilization was evaluated by fluorescence microscopy.

Keywords :Drug Delivery System, Liposome, Surface Modification, Site-specific Modification;
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Figure 1. Embedding GFP with N-terminal modification using TA4C onto the surface of liposomes
1) A.Onoda, N. Inoue, E. Sumiyoshi, T. Hayashi, ChemBioChem, 2020, 21, 1274.
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Developmental Study of ER-endo-mannosidase Inhibitor (Department of Science and
Technology, Seikei University) Syuntaro Sumino, O Yumiko Yamamoto, Mitsuaki Hirose,
Kiichiro Totani

Glycoprotein oligosacchairdes play pivotal roles for regulating glycoprotein quality control
in the endoplasmic reticulum (ER), which contributes to construct higher-ordered structures of
glycoproteins and degradation of misfolded glycoproteins. We have discovered novel
misfolded glycoprotein degradation pathway mediated by ER endomannosidase in the
glycoprotein quality control. We have revealed that this enzyme recognizes GlciManyGlcNAc»-
type misfolded glycoprotein as a substrate through multisite (glycan and hydrophobic patch)
recognition property.

In this study, we developed an ER endomannosidase inhibitor based on multisite recognition
property for glycan and hydrophobic patches. Moreover, we will also carried out development
of an irreversible inhibitor having diazirine group as a protein crosslinker.

Keywords : Glycoproteins; Protein crosslinking, Endo-mannosidase; Endoplasmic reticulum
glycoprotein quality control
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Figure 1. Target compound
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Improvement of antioxidant capacity by complexation and
liposomal formulation.

(\Department of Chemistry, Nara Medical University, *Division of Material Science,
Nara Institute of Science and Technology)

OMagohei Yamada,! Takashi Matsuhira,! Keizo Yamamoto,! Fumio Asanoma,’
Tsumoru Morimoto,? Tsuyoshi Kawai,? Hiromi Sakai'

Keywords: antioxidant capacity, astaxanthin, chlorophyll a, calcium ascorbate,
liposome

[Introduction] Recently, there has been a growing demand for the intake of
antioxidants to eliminate reactive oxygen species that harm health.! Astaxanthin (Ast)
and chlorophyll a (Chl), which have high antioxidant capacity, have been
commercialized for use as foods with function claims in Japan. However, there have
been no reports on the combined use of Ast and Chl. In this study, we found the
synergistic effects between Ast and Chl for !0, quenching. The antioxidant capacities
of Ast and Chl were reinforced by adding excess calcium ascorbate (CaA) and also
improved by encapsulation in liposome.

[Method] The singlet oxygen quenching rate constant (kq(S)) was measured for Ast,
Chl, and their mixture according to the Aizawa’s report.> Liposomes of Ast, Chl, and
their mixture were prepared using lecithin by a simple emulsion evaporation method.
The radical scavenging activities of prepared liposomes were measured by the DPPH
method.

[Results and Discussion] The ko(S) value of Chl was 1.72x10'® M !s™!, whereas it
increased to 3.17x10'® M 's™! by coexisting with Ast. The synergistic effect was the
strongest at a molar ratio of Chl:Ast=2:1. The shifts of signals and change in
longitudinal relaxation time (7}) in 'H NMR analysis after adding Chl to Ast indicated
the proximity and interaction of these two antioxidants. Further addition of 150
equimolar CaA protects more than 95% of Chl and 98% of Ast from thermal
decomposition at 60 °C for 1 h. The optimal molar ratio of Ast, Chl, and CaA is 1:2:150;
the strongest synergistic effect of Ast and Chl is achieved, while CaA reinforces the '0»
quenching capacity of the former two by providing a reductive environment and long-
term stability. Furthermore, we confirmed a higher radical scavenging activity of the
antioxidants (Chl/Ast=2 ratio) by liposomal formulation.

[Acknowledgments] This research was supported by JSPS KAKENHI Grant Number
22K12824 and by the ARIM Program of the Ministry of Education, Culture, Sports,
Science and Technology (MEXT), Japan.

1) Lourenco, S.C., et al., Molecules 2019, 24, 4132.
2) Aizawa, K., et al., J. Agric. Food Chem. 2011, 59, 3717-3729.
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Tetraphenylethene Derivatives for Intracellular Delivery of Charged Molecules under Visible
Light Irradiation (Graduate School of Engineering, Kyoto University) OTaito Itoguchi, Huo
Wenting, Yusuke Kataoka, Kohei Takayama, Yuichiro Mori, Koji Miki, Mu Huiying, Kouichi
Ohe

Negatively charged drugs are extremely difficult to deliver into cells due to electrostatic
repulsion with the negatively charged cell membrane. Efficient intracellular delivery of
negatively charged molecules would lead to medical and pharmaceutical advancements. We
developed a series of light-triggered twistable tetraphenylethene (TPE) derivatives which
possess hydrophilic amino groups and hydrophobic alkyl chains to facilitate the intracellular
delivery of charged molecules through continuous disturbance of cell membrane.! In order to
reduce photodamage of cells, we synthesized donor-acceptor-type TPE derivatives with the
aim of disturbing cell membrane under visible light irradiation. The synthesized TPE
derivatives exhibit an absorption peak at 450 nm in visible region (Figure 1). We are going to
present the efficiency of their drug delivery.

Keywords: tetraphenylethene, cell membrane; drug delivery system

BN L7 3850E, AR L7 HEIEiE & o fE KOS RIN CHRIRNIZEET 5
ZEDPBDTHEETH D, AIZHE Lo F a2 L ManicEETcEX, BEY
RHF O DTN D LB Z HILD, YRR T, SRR 2 H0 2 flilaN ~D 3K
FIEEZIH, T T 7 ==/L=F  (TPE) \ZHAMET 2 /3L L BUKMERSE 7 L%
NEEEFES UT- TPE FBEREBRR L7z ' 2O TPE FERNSEESEIRET T Rl i
ZHHHICIRELT 5 Z L THES T2 MINA~EETE 5 2 L 2l Lz, AR T
!i%mﬂ@’\@%gﬁéﬁ%%/ﬁﬁ—éfl 0.3 1
D, AL RRENT K o TR
BELT 52 ZEEL, K h—— 02 1
77 7H—Ro TPE #HE(K%
AR LT, Bk L7z TPE &R D

Abs.

0.1 4

RS R V3 AT DG R D 450 nm 0 : : : : .
_,C‘j_—o - 7L: (Figure 1)0 : j,L % %);H 350 400 450\NL (nm)SOO 550 600
W BEFNEE DR RIZ OV THE

. Figure 1. UV-vis absorption of D-A-type TPE derivative.
KIDTETHD,

[1] W. Huo, K. Miki, H. Mu, T. Osawa, H. Yamaguma, Y. Kasahara, S. Obika, Y. Kawaguchi, H. Hirose, S. Futaki,
Y. Miyazaki, W. Shinoda, S. Akai, K. Ohe, J. Mater. Chem. B 2024, 12, 4138-4147.
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Preservation of spheroids in liquid state (Faculty of Biological Science and Technology,
Institute of Science and Engineering, Kanazawa University) (OMai Imamura, Takeru Ishizaki,
Yuya Matsuda, Kosuke Kuroda

The long-term storage of spheroids at a low temperature is notably challenging. This study
aims to preserve spheroids in liquid state at a low temperature. By combining conditioned,
which can act as a strong anti-freezing agent. Mixtures of 10 wt% OE»imC;C and 50 wt% CPAs
[dimethyl sulfoxide (DMSO), dimethyl formamide (DMF)] remain liquid state at —85 °C.
Moreover, DMSO and DMF have low cytotoxicity, and therefore these two CPAs may be
valuable as storage media for spheroids.

Keywords : cryopreservation; cryoprotectant, spheroid; zwitterion, ionic liquid

FAEEREON S Table. 1 Minimum unfrozen concentration of CPA at —85 °C
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SRR L ity o, PG Poepies s
ThHH, ERTFT e

IOKEDIER S 4L, M ZE L T LE ), /. o)

K b T B % B 5 2 7= b 12 S 15 17 A1 \%/\%N¢MP%b‘
(CPA) ZIRINL., 2GRIcmEIT 54 7 2k 2 3

BAET 225, IH - NEEEE 2o < 7 Fig.1 Molecular structure of OE,imC;C
WEIKEEDTER SN D, RIFFETIE, —85°C DT 4 —7 7 ) =P — I ANTZBRIC L E

L CHRIRIRBEEZ R OIRIR CORIRGFEZ B L LT,

-85 °C TIRMIRAE 2 LR OVRIR & PRFZ T D 72912, 10-80 wt% CPA /KIAHK %#—85°C T
1 HMEE L=, ZORE, 27 E D 60 wt%D CPA Z UL 72\ L IRIAIRE 2 £
DI ENTERNPSTL, £ THKRDOEBERZ T2 Z LR BTN D OEimCsC
(Fig. ) "2l L7z, YAFAFENLLT IR (DMF) LV AFATERT I R
OE,imC;C Z 75 Z & T CPA OIE% 50 wt% £ T FIF CTHEE L 7oz,

A7 zaA RIZkT % CPA OFEMEZ A L=, 30 wt%?D CPA ¥SIIRFIZIL E @ CPA
HEMENMELS . A7 za A REHERT HMROAFRIL 80%L ETH -7, —F T,
50 Wt%IINRFIZAMFRITT X TR T L2, Y AF L ANARF T K (DMSO) & DMF
W v o T2, A 121E. DMSO & DMF O Z 23U OEimCsC % N 2 7= IR Ak
EHWCAZ zv A ROBRGFERRD,

1) T. Takekiyo et al., J. phys. Chem., 2024, 128 (2), 526-535
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SHREREICHS T HEEYA A U F v RJL CLICT D HERBRH
AR RHA 12 LR AR, fRIE B 2. A 12

Force mechanical detection of chloride ion efflux channel CLIC1 on the surface of living cells
(1. Fac. Eng., Tokyo Univ. Agric. Technol., 2. Cell. Mol. Biotech. Res. Inst., AIST, 3. Fac. Appl.
Biosci., Tokyo Univ. Agric) OKazuki Imai'?, Ayana Yamagishi®, Masumi lijima'?, Chikashi
Nakamura'~

CLICI is overexpressed in cancer cells and contributes to invasion, and so it has increased
recognition in recent years as a drug discovery target. We are developing anti-CLICI
monoclonal antibodies to detect cancer cells and inhibit invasion and have obtained a clone
that specifically recognizes membrane-bound CLIC1. However, membrane-bound CLIC1 is
unstable and challenging to detect on the surface of living cells. Therefore, the possibility of
detection was verified by mechanistic detection using an antibody-modified AFM probe on
living cells. A silicon AFM probe was used and the antibody was modified via bionanocapsule,
ZZ-BNC. The cells used were the mouse breast cancer cell line SC2 established at AIST. The
antibody-modified probe was brought into close contact with living SC2 cells, stopped when
the repulsion force increased to 10 nN, held for 1 s, and then pulled up at a loading rate of 1.54
uN/s. Force curve analysis was performed. The results showed a specific peak on the force
curve that was not observed for the anti-GFP antibody when using the anti-CLIC1 antibody-
modified probe, and was judged to be the unbinding force.

Keywords : cancer cell, chloride ion channel 1(CLIC1), monoclonal antibody, cell membrane,
AFM

CLICT IZ A CiBREIFEL L, RIMICHHT 5700, ABIEN & L CGIFEER %
£ D, FoxlED AMBEORH &S A2 By & L THL CLICT &/ 7 m—F /Lt
RZBAFE L CH Y B A CLICI AR PRI T 27 n— 0 2 BG L TW D75,
A A CLICT (3 ARLE CAMBM THRINT 2 Z AR TH 72, 22T, AEflk
2% L CHURESR AFM BEEF A2 W= D58 c K 0 . M ORI S 2 fGiE L7,

U a o AFM ¥ A L, ZZ-BNC Z#47 L CHURZERR L=, Mgk
WECHINL Lo~ 7 ZFL AUMIaRR SC2 2l L7z, A& 72 SC2 Mifalxh L HLiMESR
PRET 2P S 10 N ISR EF UIZRR TIEIE L, 1 BREE Lo ICAfrE
1.54 uN/s 12 TRl & BiIF 24TV, 74— A H— T——'
TN ZAT o T2, % DFEF. HT CLICI HiikfE \
HIEESHFI 72384 . T GFP Bk TlaBlEt s {i@%
RV R — I N T — A —T7 EICHE

——PICLIC1Hiik
— HIGFPHLIA

AN, TR AEPURRS AR & L7
(Fig. 1), 10 #Fa% F TR 24T - 7o 5 ”ﬂ__
PLUSRE DRI D OR SRR 133 K2 50% Tdh 2 pm
ST, FBETIE, WMEFMEORZ2 PR v Fig. 1 Mlazkim CLICI #H o
— LB U R R T B, TA—AI=T

© The Chemical Society of Japan - [AJA304-4am-10 -



[AJA304-4am-11 BALES B10585FES (2025)

—yTIF 22l 7 URIBRMEAERA L-PAI/PTTE S / R T

1 ZAHl

(RRBET) O EST « BFALEE: « Huiying Mu + = B « KITiE—

Application of nickel-naphthalocyanine precursor to PAI/PTT theranostics agent

(Graduate School of Engineering, Kyoto University) O Yusuke Kataoka, Kohei Nogita,
Huiying Mu, Koji Miki, Kouichi Ohe

Nickel-naphthalocyanine (NiNc) efficiently absorbs near-infrared light and converts the light
energy into heat. Thus, NiNc has potential as theranostic agents that can simultaneously
achieve photoacoustic imaging (PAI), and photothermal therapy (PTT). We developed NiNc
precursors (0xNiNcPEG) which are transformed to NiNc through reduction mediated by
glutathione (GSH) (Figure 1a). When oxNiNcPEG was incubated with GSH-overexpressing
cancer cell line A549, the photoacoustic signal intensity was enhanced due to its transformation
under near-infrared pulse laser irradiation (Figure 1b). Under continuous near-infrared laser
irradiation, cell viability was decreased due to the temperature rise caused by the photothermal
conversion of NiNc (Figure 1c¢).

Keywords: Naphtalocyanine, Photoacoustic, Photothermal therapy, Theranostics,
Glutathione

=yt T a7 =2 (NiNe) 1d, RN 253 I < WIN L CEMC A #L 3 %
ZENTE D, ZOFRHEN S e Z W :géumsfzbéi'ﬁa B A— 7 (PAD) &
W m W IRIRETH D EYEE (PTT) ZFEFICERT I ®T ) AT 4 7 ZF| &
L COISHBERE STV D

ERNBTME THD I NVH T A (GSH) 1LY, NiNe~ & BH S 5L
NiNc (0xNiNePEG) % &% L 7= (Figure 1a), GSHZ2MBFIFEEL T2 HiliHs A MHFEEEAS49
[ZoxNiNePEG % EFl S5 &, NiNe~EHL X5 72 ORI L A b— W — PR
TIZBWTETFEE S5 E RN R L= (Figure 1b), E7-. WIRAMEFDEO R FIC
BT, NiNeZ3SFET B EUC L 0 EHiIass #&45 iz (Figure lc),

(b) (c)

ﬁlo
O a O E mA549 + NEM 120
O O O E 81 masa0 g 100
26 > 80
c *% =
\ / N N4 \ / N I} r 5 60
E g
\ / E 4 % 40
/
T, AR fa
S O SLY 0
0 1 2 33
R : water-soluble polymer Power (W)

oxNiNcPEG NiNc

Figure 1. (a) GSH-mediated reduction of 0xNiNc to give NiNc. (b) PA signal intensity changes
during the incubation of A549 with oxNiNcPEG (25 uM) after incubation with or without N-
ethylmaleimide (NEM). Two-tailed Student’s #-test: **p < 0.05, ***p < 0.005. (c) Cell viability
of A549 incubated with oxNiNcPEG (20 pM) after 5 minutes of NIR laser irradiation.
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aG-JLF DT A * 7iEiEisge s

CRRBEBE - BPERSHERR NS4 2 - UK iCeMS ®) O<FH #f# ! - Vinodh J. Sahayasheela
Do BpIR PRSP . g #( 2 « Mahamadou Tandia 2 + #2110 543

Evaluation of telomere shortening suppression by o G-Rutin

(‘Graduate School of Science, Kyoto University, *Toyo Sugar Refining Co., Ltd., *iCeMS, Kyoto
University) 'OTakumi Tereda,' Vinodh J. Sahayasheela,' Ryohei Noizumi, 2 Akihito Nakanishi,
2 Mahamadou Tandia, * Hiroshi Sugiyama

Telomere, which is DNA-protein complex located at the ends of chromosomes, plays a
crucial role in maintaining chromosomal stability by protecting genetic information from the
end-replication problem during cell division. However, it has been reported that telomere is
also shortened by oxidative damage induced by intracellular reactive oxygen species', leading
to chromosomal instability and cell senescence. In view of this, recent studies have focused on
using antioxidants to protect cells from oxidative damage and rutin has emerged as a hopeful
candidate®. Nevertheless, many antioxidants, including rutin, have poor water solubility, which
presents a significant challenge for their bioavailability.

In this study, we investigated whether aG-rutin, a glucosylated form of rutin enzymatically
modified to enhance water solubility and bioavailability®, could suppress telomere shortening.
The results demonstrated that aG-rutin exhibited potent antioxidant activity within cells and
suppressed telomere shortening when cells were cultured in the presence of aG-rutin.

Keywords : Antioxidants, Telomere

Yt IR RIICAFAET D DNA-Z VXV AR TH DT 0 AT 1%, Ml ZRscE L
L AR ERIRIEIZ X 25 DNA M EE D R DR tE i & (R L Yea iR D22 EMEHERFIC
BWTH O CTEEREE 2R3 Nmbn s, — 5T, 71 X 7 i3Hlmsy 2
DHEEFTIET T L FMMARNTEVERSEREIC X 5 DNA BRLHREIC L - ThaEH L. @ik
DREEVERCEAEDOR B 25 ST A MEINTND, 2D L5 RiEFEn
5. T TIPS &2 -V CERLHRE ) Din 2 (#3208 HEH ST b,
ZOFRTHENT AIHLERBERME L THEToNLDIN, VT 2504 < OFLwE
FKIEVERMEN E WO PEE RS 0 | AENFIHIC

B DREARRMYL 25T 5, e
RBFFE T, AF AR Z (ML CA [ T er o
A ] b A, A RNRIE A E D7 a G- T Lo o=
A O, MRS C OB L T 2 A 7 wez5e7

. R a G-Rut HO  on

JeLtE P20 R 2 BRRIE L7

(1) von Zglinicki, T. Oxidative Stress Shortens Telomeres. Trends Biochem. Sci. 2002, 27, 339-344.

(2) Gulloén, B.; Lu-Chau, T. A.; Moreira, M. T.; Lema, J. M.; Eibes, G. Rutin: A Review on Extraction,
Identification and Purification Methods, Biological Activities and Approaches to Enhance Its
Bioavailability. Trends Food Sci. Technol. 2017, 67, 220-235.

(3) Suzuki, Y.; Suzuki, K. Enzymatic Formation of 4G-a-d-Glucopyranosyl-Rutin. Agric. Biol. Chem.
1991, 55, 181-187.
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QCM % BRILZBIFEIZ K % Pseudoalteromonas M4 53 &R
) % — R HBTE D EN
CRURRE KR BT |+ B CSRSY) OALH % -+ KM 4685 L+ Frof HEIT 2 - o
£ P e - BlE HilgT
QCM and electrochemical measurements of microbial degradation of PHBH (’Graduate

School of Life Science and Technology, Science Tokyo, ’RIKEN CSRS) OMomoko Kitamura',
Takuma Otsuki', Yasumasa Takenaka?, Tomohiro Hiraishi?, Hideki Abe?, Noriyuki Asakura'-?

In development of biodegradable polymers, clarification of the degradation process, that is
absorption of bacteria, secretion of enzymes, polymer degradation, and biofilm formation by
growing, is of importance. In this study, the number of adsorbed bacteria and the amount of
degradation were measured by QCM (quartz crystal microbalance) and electrochemistry.
poly(3-hydroxybutyrate-co-3-hydroxyhexanoate) (PHBH), that is one of the famous
biodegradable polymer, was used. Two bacterial strains of the genus Pseudoalteromonas were
each isolated from biofilm formed on PHBH in marine. PHBH was cast on gold surface of
quartz crystal as a film, and the crystal was immersed in mineral medium. After bacterial
suspension adding to the mineral medium, QCM measurement, CV and electrochemical
impedance spectroscopy were carried out to investigate film surface.

Keywords : biodegradable polymer, Quartz Crystal Microbalance; electrochemical impedance
spectroscopy

A RVER U~ — O3t & T ANEZ B 5 22T 2 729012 AT X 2 o fikktg
AR ZENHEETH D, £ 2 TR TIE, A0 ftER Y ~—PHBH O
BN L D OENEREZ QCM OKEIREh 7~ A 7 m T v k) L BRL & /A
Bt TR Lz, O fREICIE, #K T C PHBH RIS SNIZA F 7 4 L D5
EEHL U B U 72 Pseudoalteromonas sp.SCSIO 43088 % FH U7z, /KebiEE) 43 miz
PHBH # L, MEREETHIHPICHE Lo, QCM HIEIZ LV . S EIRIN% O PHBH
I EoBEEELEZT T, Fig 1 IR X 912, BEERTIZICIREIE A L, 15 K
LA CITIRBMES N L7z, 2D Z EdD | i E AW aE U AR ik o> 5 &S HE 0
L72%I\2 PHBH W SNEENHAD LT Z E¥boTz, SBIT, BEOGfRIZ O
THARDTDIZ, CV & A v E—F  AWEE
1T 7z, 5 K% ORER R Tl PHBH OEE
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DENZ T, Fig.l QCM measurement after
injection of bacteria.
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