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P28 High-Sensitive Analysis of DNA fragments by CGE using a Low Viscosity BGE based on
Electrokinetic Supercharging and Optimized Sample Injection
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Engineering, Hiroshima University)
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The 31 Symposium on Capillary Electrophoresis
November 9 — 11, 2011, Tsuruoka

| Wednesday, Nov. 9 |

9:30 - 9:40 Opening Remarks

9:40 - 10:10 Memorial Lecture 1 Chair: Yasushi ISHIHAMA

M-1 Metabolome Analysis and its application to medical, environmental and food sciences
Masaru TOMITA*
Institute for Advanced Biosciences, Keio University

10:10 — 11:10

Organizer: Takashi KANETA, Shinya KITAGAWA

O-1 Determination of designer drugs in saliva by liquid chromatography/electrospray ionization
quadrupole time-of-flight mass spectrometry (LC-Q-TOFMS) and capillary electrophoresis (CE)
Cheng-Huang LIN*
Department of Chemistry, National Taiwan Normal University

0O-2 Development of Capillary Isoelectric Focusing System with Fluorescence Detection
Hiroyuki MATSUMOTO#*
Central Research Laboratory, Hamamatsu Photonics K.K.

0O-3 Clinical Testing Application of Microfluidic Chips Electrophoresis
Tatsuo KUROSAWA*
Diagnostics Research Laboratories, Wako Pure Chemical Industries, Ltd.

11:10 - 12:10
Organizer: Toshio TAKAYANAGI, Nobuhiko IKI
0-4 Analysis of Fast Equilibria by Capillary Zone Electrophoresis in Concurrence of Slow Kinetic
Reaction
Toshio TAKAYANAGI*
Graduate School of Natural Science and Technology, Okayama University
O-5 Development of the Characterization Methods for Natural Polymers Based on Capillary
Electrophoretic Separation Techniques
Toru TAKAHASHI*
Graduate School of Engineering, University of Fukui
0-6 Development of a highly sensitive sheathless CE-MS method
Akiyoshi HIRAYAMA?*, Tomoyoshi SOGA
Institute for Advanced Biosciences, Keio University

12:10 - 13:00 Lunch Break

13:00 - 14:00

Organizer: Hiroyuki MATSUMOTO, Masaki TORIMURA

O-7 Capillary Electrophoresis Applications of mAbs for Clinical Use, Counter Ions and Enantiomers
to Support Pharmaceutical Development and Quality Control
Etsuo ARAT*
Beckman Coulter K.K.



0-8 Application of Capillary Electrophoresis for Biologics Analysis - from Characterization to
Specification Test -
Yukiko MAEDA*, Miki IWATA, Yukako OMOTE, Masayoshi HIKITA, Kotaro OKAJIMA, Chiemi
HINE, Masatoshi SHIMIZU, Chikao NAKAYAMA
Sumika Chemical Analysis Service, Ltd.
0-9 Development of a Novel Biomarker for Depression by CE-TOFMS
Yoshiaki OHASHI*', Kosaku SHINODA', Noriyuki KAWAMURA?
" Human Metabolome T. echnologies, Inc.
? Gaien Mental Clinic

14:00 — 15:00
Organizer: Yoshihide TANAKA, Hirokazu SAWADA
0-10 Forensic use of capillary electrophoresis/mass spectrometry
— Analysis of metabolites of tetrahydrocannabinol in urine —
Yoshiaki IWAMURO*', Reiko lio-ISHIMARU', Satoshi CHINAKA', Nariaki TAKAYAMA', Shuji
KODAMA?, Kazuichi HAYAKAWA®
!Forensic Science Laboratory, Ishikawa Prefectural Police Headquarters
’T oyama Institute of Health
3 Institute of Medical, Pharmaceutical and Health Sciences, Kanazawa University
0O-11 Analysis of qualitatively important components in vegetables and tea
Hideki HORIE*
National Institute of Vegetable and Tea Science, NARO
0-12 Quantification Method of Basic Compounds in Atmosphere by CE-MS
Reiko IKAWA*
Sumika Chemical Analysis Service, LTD.

15:00 — 15:15 Coffee Break

15:15-16:00 Special Lecture 1 Chair: Tomoyoshi SOGA

S-1 Regeneration of the damaged CNS using human iPSCs-based technologies
Hideyuki OKANO*
School of Medicine, Keio University

16:00 - 16:45 Special Lecture 2 Chair: Tomoyoshi SOGA

S-2 Novel Imaging Techniques with Precisely Designed Original Fluorescence Probes
Yasuteru URANO*
Graduate School of Medicine, The University of Tokyo

16:45 Lab Tour

18:00 Banquet



| Thursday, Nov. 10 |

9:00 - 9:30 Memorial Lecture 2 Chair: Yukihiro ESAKA
M-2 Development of Nanobiodevices and Biomedical Applications
Yoshinobu BABA*

Department of Applied Chemistry, School of Engineering, Nagoya University

9:30 - 10:50
Organizer: Hideaki HISAMOTO, Noritada KAJI
0-13 Trace Metallic lon Measurement by Liquid Electrode Plasma Atomic Emission Spectrometry
Yuzuru TAKAMURA*
School of Materials Science, Japan Advanced Institute of Science and Technology (JAIST)
0-14 Phospholipid Polymer Biointerface for Micro-bioanalysis
Madoka TAKAT*
Department of Bioengineering, The University of Tokyo
0-15 Control of Cell Culture Environment by Microfluidic Technology
Hiroshi KIMURA*, Teruo FUJII
Institute of Industrial Science, The University of Tokyo
0-16 Identification of Single Base Molecules-Towards 3rd Generation DNA Sequencer-
Masateru TANIGUCHI*
The Institute of Scientific and Industrial Research, Osaka University

10:50 - 11:00 Break

11:00 — 12:20

Organizer: Kiyohito SHIMURA, Masaru KATO

0-17 Separation of biomolecules using a nano space
Masaru KATO*
Graduate School of Pharmaceutical Sciences, the University of Tokyo

0-18 Novel Methods for Sensitive Analysis of Glycoprotein-derived Oligosaccharides
Shigeo SUZUKIT*
Faculty of Pharmaceutical Sciences, Kinki University

0-19 Monitoring the Initial Migration Behavior of Living Microorganisms in CE
Masaki TORIMURA*, Hiroaki TAO
Measurement Technology Research Group, Research Institute for Environmental Management
Technology, National Institute of Advanced Industrial Science and Technology

0-20 Development of a Highly Sensitive and Accurate Method for the Analysis of DNA Fragments
by Electrokinetic Supercharging Preconcentration - Capillary Gel Electrophoresis and the
Interference Peaks in a Low Concentration Sample
Satomi MORI*, Junji INOUE, Takeshi HIROKAWA
Applied Chemistry, Graduate School of Engineering, Hiroshima University

0-21 Development of new two-dimensional separation method using planer column (VII)
Hiroaki ITO, Shinya KITAGAWA*, Hajime OHTANI
Graduate School of Engineering ,Nagoya Institute of Technology

12:20 - 13:10 Lunch Break



13:10 - 13:40 Memorial Lecture 3 Chair: Koji OTSUKA
M-3 Development of Micellar Electrokinetic Chromatography

Shigeru TERABE*

Professor Emeritus, University of Hyogo

13:40 — 14:40 Special Session 1
Organizer: Yasushi ISHIHAMA, Shoji TAKEUCHI
0-22 3D tissue construction using microfluidic devices
Shoji TAKEUCHI*
Institute of Industrial Science, Univ. of TOKYO
JST-ERATO
0-23 Development of A Total Micro-bioassay systems
Kiichi SATO*
School of Engineering, Gunma University
0-24 NanoLC-MS System towards Complete Proteome Analysis
Yasushi ISHIHAMA*
Graduate School of Pharmaceutical Sciences, Kyoto University,
Institute for Advanced Biosciences, Keio University

14:40 — 16:00 Poster Presentation and Discussion
14:40 — 15:20 Odd number
15:20 — 16:00 Even number
P1 Development of a simple and quick pretreatment method for comprehensive DNA adduct study
Ricko KAWAMURA*', Shizuka KAWASHIMA', Mio KOGUCHI', Yukihiro ESAKA'?, Bunji UNO'?,
Hiroya MURAKAMI', Yasushi ISHIHAMA®
'Gifu Pharmaceutical Univ.
?United Graduate School of Drug Discovery and Medical Information Science, Gifu Univ.
Graduate School of Pharmaceutical Sciences, Kyoto Univ.
P2 Capillary Electrophoresis of Ethylene glycol and glycerol in the Presence of Borate: Analysis by
Indirect Detection
Yasuhiro SATO*, Shoichi NAKAMURA, Hideki KURODA
Otsuka Electronics Co.
P3 Highly Sensitive Two-Dimensional Microchip Electrophoresis by LVSEP. 3
Sacko KINAMI*, Takayuki KAWAI, Kenji SUEYOSHI, Fumihiko KITAGAWA*, Koji OTSUKA
Department of Material Chemistry, Graduate School of Engineering, Kyoto University
*Department of Frontier Materials Chemistry, Graduate School of Science and Te echnology, Hirosaki
University
P4 Development of Hydrogel containing Acid or Base and its Application for Simple and Easy-to-use
Capillary Isoelectric Focusing
Yuji FUJIT*, Yuto NOGAWA, Hiroki YOKOYAMA, Tatsuro ENDO, Hideaki HISAMOTO
Graduate school of Engineering, Osaka Prefecture University
PS Label-Free Electrophoretic Analysis of Sugars Using Complexation with Aryl Boronic Acids. 4
Risa KUSUMOTO*', Philip BRITZ-MCKIBBIN?, Takayuki KAWAI', Kenji SUEYOSHI', Fumihiko
KITAGAWA'#, Koji OTSUKA'
'Department of Material Chemistry, Graduate School of Engineering, Kyoto University,
Department of Chemistry, McMaster University,
*Department of Frontier Materials Chemistry, Graduate School of Science and Technology, Hirosaki



University
P6 Highly Sensitive Electrophoretic Analysis Based on Transient Trapping. 4
Hiroshi KOINO*, Kota HASHIBA, Kenji SUEYOSHI, Fumihiko KITAGAWAI, Koji OTSUKA
Department of Material Chemistry, Graduate School of Engineering, Kyoto University,
‘Department of Frontier Materials Chemistry, Graduate School of Science and Technology, Hirosaki
University
P7 Application of simultaneous analysis using CE: Determination of sulfur content of
glycosaminoglycan
Yuya OTSUKA*
Central Research Laboratories, Seikagaku Corporation
P8 Metabolome analysis of glucose fermentation by oral plaque biofilm using CE-TOFMS - Effects
of fluoride and xylitol in vivo—
Jumpei WASHIO¥*, Tamaki OGAWA, Gen MAYANAGI, Nobuhiro TAKAHASHI
Division of Oral Ecology and Biochemistry, Tohoku University Graduate School of Dentistry
P9 CE-MS Analysis of low-molecular compounds related to polyamide 4
Sahori TAKEDA*, Naoko YAMANO, Norioki KAWASAKI, Hisanori ANDO, Atsuyoshi NAKAYAMA
National Institute of Advanced Industrial Science and Technology (A1ST),
Bio-based Polymers Research Group, Research Institute for Ubiquitous Energy Devices
P10 Design and synthesis of novel fluorescent enzyme substrate for capillary isoelectric focusing
(CIEF) towards application to highly-sensitive ELISA
Yuta UENOYAMA*', Ken IKEGAMT’, Keitaro UMEZAWA?, Hiroki YOKOYAMA', Daniel
CITTERIO?, Koji SUZUKI? Hideaki HISAMOTO'
'Department of Applied Chemistry, Graduate School of Engineering, Osaka Prefecture University
2Department of Applied Chemistry, Faculty of Science and Technology, Keio University
P11 Improvement of CE-MS analysis using acidic electrolytes
Masataka WAKAYAMA*, Naohiro AOKI, Haruto SASAKI, Ryu OHSUGI
Graduate School of Agricultural and Life Sciences, The University of Tokyo
P12 Dissociation kinetic analysis of Fe(IlI)-fulvic acid complex with dynamic coating-non-gel
capillary electrophoresis-capillary electrophoretic reactor
Yuuki TAMURA*', Toru TAKAHASHI’, Nobuhiko IKI', and Hitoshi HOSHINO'
'Graduate School of Environmental Studies, Tohoku University
’Graduate School of Engineering, University of Fukui
P13 APCE of Soluble Peptides Derived from a Protein of Low Solubility
Kiyohito SHIMURA*', Katsuyoshi TAKAHASHI?, Yutaka UNUMA?, Masayoshi AOSASA”®, Haruo
MATSUDA’, Manabu ENOMOTO", Nozomi AKIBA*, Ken-ichi KASAT*
ISchool of Medicine, Fukushima Medical University
’Healthcare Systems Laboratories, Sharp Corporation
Graduate School of Biosphere Science, Hiroshima University
*Faculty of Pharmaceutical Sciences, Teikyo University
P14 Injection method using inkjet microchip for capillary electrophoresis
Saori IKEDA*, Yuri NAKAGAWA, Zeng HULIE, Hizuru NAKAJIMA, Katsumi UCHIYAMA
Institute for Urban Environmental Science, Tokyo Metropolitan University
P15 Pre-column derivatization reactor for microchip-based amino acid analysis system with
electrochemical detection
Shunsuke SASAKI ', Hirofumi TANI %, Akihiko ISHIDA *
"Division of Chemical Sciences and Engineering, Graduate School of Chemical Sciences and
Engineering, Hokkaido University



’Division of Biotechnology and Macromolecular Chemistry, Faculty of Engineering, Hokkaido
University

P16 On-line Preconcentration with Partial Filling Affinity Capillary Electrophoresis of Glycans
Labeled with 8-Aminopyrene-1,3,6-trisulufonic Acid
Sachio YAMAMOTO¥*, Eriko FUKUSHIMA, Yumi NAKATANI, Shigeo SUZUKI
School of Pharmacy, Kinki University

P17 Metabolomic Profiling of Dichloroacetate and Pyruvate Efficacy in Cybrid Cells Harboring
MELAS Mitochondrial DNA Mutations
Kenjiro KAMI *1, Yasunori FUJITA* 3, Tomoyoshi SOGAI, Masaru TOMITAI, Masafumi ITO*
’, Masashi TANAKA’
!Institute for Advanced Biosciences, Keio University
2Department of Longevity & Senescence Study, Gifu International Institute of Biotechnology
I Research Team for Functional Biogerontology, Tokyo Metropolitan Institute of Gerontology

P18 Development of two-dimensional separation method using combination of ion chromatography
and capillary zone electrophoresis
Kenji TANABE*', Sachi NAKASHIMA, Tatsuya TOMINAGA', Yutaka IIDA', Takeshi
HIROKAWA®
]Tomy Research Center, Inc.
’Graduate School of Engineering, Hiroshima University

P19 Determination of silicate (Si032_) and borate (BO33_) in drinking water using capillary zone
electrophoresis
Sachi NAKASHIMA*', Kenji TANABE', Tatsuya TOMINAGA', Yutaka IIDA', Takeshi
HIROKAWA®
IToray Research Center, Inc.
’Graduate School of Engineering, Hiroshima University

P20 Determination of Major Anions in Human Serum Samples Using Capillary Zone Electrophoresis
Kenji KITA*', Keiichi FUKUSHI', Atsushi HIRAOKA?, Takashi MIYADO®
'Kobe University Graduate School of Maritime Sciences
Faculty of Health Sciences, Kyorin University
’Kinki Polytechnic College

P21 Determination of Inorganic Anions in Seaweed (Wakame) Using lon Chromatography
Takashi IIYAMA*, Keiichi FUKUSHI
Kobe University Graduate School of Maritime Sciences

P22 Determination of Metal Ions in Vegetables Using Capillary Zone Electrophoresis
Yuichiro HIDAKA*', Keiichi FUKUSHI" Makoto HAYAKAWA?, Taro MINATO’
"Kobe University Graduate School of Maritime Sciences
°Nihon Advanced Agri Co.,Ltd
3 doki Marine Co.,Ltd

P23 CZE Determination of Nitrite and Nitrate in Seawater: Composition of background electrolyte
Takahiro HAYASHI*', Keiichi FUKUSHI ', Takashi HIROKAWA®
'Kobe University Graduate School of Maritime Sciences
’Graduate School of Engineering Hiroshima University

P24 Determination of Organic and Amino Acids in Vegetables Using Capillary Zone Electrophoresis
Takanari HATTORI*', Keiichi FUKUSHI', Makoto HAYAKAWA?, Taro MINATO®
'Kobe University Graduate School of Maritime Sciences
’Nihon Advanced Agri Co., Ltd
3 doki Marine Co., Ltd



P25 Determination of Ammonium Cations and Alkali and Alkaline Earth Metal Cations in Jellyfish
by Capillary Zone Electrophoresis
Yang KANG#*, Keiichi FUKUSHI
Kobe University Graduate School of Maritime Sciences

P26 Comparative Metabolome Analysis of Vitamin C-sensitive and -insensitive Cancer Cells
Megumi UETAKT*

Faculty of Environment and Information Studies, Keio University

P27 Bioconjugation of thiacalixarene-metal complex with proteins and the interaction analyzed with
CE
Ryo BABA*', Teppei TANAKA', Nobuhiko IKI', Toru TAKAHASHI?, Hitoshi HOSHINO'
!Graduate School of Environmental Studies, Tohoku University
’Graduate School of Engineering, University of Fukui

P28 High-Sensitive Analysis of DNA fragments by CGE using a Low Viscosity BGE based on
Electrokinetic Supercharging and Optimized Sample Injection
Xiaoxue YE*, Junji INOUE, Zhongqi XU, Takeshi HIROKAWA
Applied Chemistry, Graduate School of Engineering, Hiroshima University

P29 Metabolomic effect of GSH depletion in cancer cells
Mitsuhiro KITAGAWA*, Tomoyoshi SOGA
Institute for Advanced Biosciences, Keio University

P30 Regulation of taste active components in meat by dietary Val and clarification of its mechanism
Mayuko YAMADA*', Toru WATANABE', Gen ISHIKAWA?, Masatoshi KUBOTA?®, Motoni
KADOWAKI'", Shinobu FUIIMURA'"*

'Graduate school of Sci. and Tech. Niigata Univ.
Human Metabolome Technologies
I Center for Transdisciplinary Research Niigata Univ.

P31 Metabolomic responses of cancer and normal cells under H,O,-induced oxidative stress
Keiko IINO*'?, Kenjiro KAMI'?, Mitsuhiro KITAGAWA', Saori IGARASHI', Shoko SUGAWARA ',
Tomoyoshi SOGA'*~, Masaru TOMITA'**

!Institute for Advanced Biosciences, Keio University
’Systems Biology Program, Graduate School of Media and Governance, Keio University
’Department of Environment and Information Studies, Keio University

P32 Study of tissue specific lysine metabolism by metabolome analysis
G. WATANABE*', T. SHIONO', Y. ITO', M. SHIBATA?, M. KUBOTA®, M. KADOWAKI'?, S.
FUJIMURA "

'Graduate School of Science and Technology, Niigata Univ.
’Ohda branch, WeNARC
I Center for Transdisciplinary Research, Niigata Univ.

P33 Development of the microchip isoelectric focusing system with fluorescence correlation
spectroscopy
Yutaka HASEGAWA*"- 2, Hiroyuki MATSUMOTO?, Katsuhiro ISHIT'

"' The Graduate School for Creation of New Photonics Industries,
? Electron Tube Devision, Hamamatsu Photonics K.K.
7 Central Research laboratory, Hamamatsu Photonics K.K

P34 Metabolomic analysis for murine intestinal contents using CE-TOFMS
Yuri YAMAMOTO'" *, Yumiko NAKANISHI'?, Shinnosuke MURAKAMI', Ryoko NOZU",
Masami UENO*, Kyouji HIOKI*, Akira TAKAKURA", Akiyoshi HIRAYAMA', Masahiro
SUGIMOTOI’S’S, Tomoyoshi SOGA1’2’3, Mamoru ITO4, Tatsuji NOMURA4, Masaru TOMITA"*?



Inst. Ad. Biosci., Keio Univ.

’Dept. Env. & Info. Studies., Keio Univ.

3Grad. Sch. Media & Governance., Keio Univ.
“Cent. Inst. Exp. Animal.

’Grad. Sch. Med. and Fac. of Med., Kyoto Univ.

16:00 — 18:00 Special Session 2
Organizer: Eiichiro FUKUSAKI , Tomoyoshi SOGA
0-25 CE-MS metabolomics Reveals y-glutamyl dipeptides as Biomarkers for Discrimination among
Different Forms of Liver Disease
Tomoyoshi SOGA*
Institute for Advanced Biosciences, Keio University
0-26 Chemical Biology Using Metabolome Analysis
Masaya IMOTO*
Faculty of Science and Technology, Keio University
(0-27 Stable isotope labeling based metabolic turnover analysis of yeast.
Eiichiro FUKUSAKT*
Department of Biotechnology, Graduate School of Engineering, Osaka University
0-28 Metabolic Profiling of Bioethanol-producing Yeast with CE-TOFMS
Tomohisa HASUNUMA*
Organization of Advances Science and Technology, Kobe University
0-29 Metabolomics Analysis of Fear Response Evoked by Odors
Ko KOBAYAKAWA*
Osaka Bioscience Institute
0-30 Impact of intestinal microbiota on intestinal luminal metabolome
Mitsuharu MATSUMOTO*
Dairy Science and Technology Institute, Kyodo Milk Industry Co. Ltd.

18:00 Optional Tour

| Friday, Nov. 11 |

9:00 - 9:30 Memorial Lecture 4 Chair: Shigeo SUZUKI

M-4 Capillary Zone Electrophoresis — Strategy for High-sensitive Analysis and Applications
Takeshi HIROK AWA*
Applied Chemistry, Graduate School of Engineering, Hiroshima University

9:30 - 10:30
Organizer: Fumihiko KITAGAWA, Sahori TAKEDA
0-31 Non-Aqueous Capillary Electrophoresis of Eu Complexes with Time- Resolved Fluorescence
Detection for Sensitive Analysis of Alkylphenols
Yukihiro ESAKA*'?, Yumi ISHIDA', Ayaka YANAGAWA', Hiroya MURAKAMI', Bunji
UNO'? Keiko SUMITOMO?, Yoshinori YAMAGUCHI"
'Gifu Pharm. Univ.
?United Grad. School of Drug Discovery and Med. Inform. Sci., Gifu Univ.
3 Institute for Nanoscience & Nanotechnology, Waseda University
‘Grad. School of Industry, Osaka Univ.



(0-32 Highly-sensitive Analysis of Biomolecules Using Simplified-operation Electrophoresis Chips
Fumihiko KITAGAWA*', Takayuki KAWAI®, Sacko KINAMI®, Jun ITO?, Kenji SUEYOSHI, Koji
OTSUKA’

'Department of Frontier Materials Chemistry, Graduate School of Science and Technology, Hirosaki
University
2Departmem‘ of Material Chemistry, Graduate School of Engineering, Kyoto University

0-33 Determination of pyridine-triphenylborane and its degradation products in environmental
samples using capillary zone electrophoresis with field amplified sample injection
Netnapit KAEWCHUAY*', Keiichi FUKUSHI', Keiitsu SAITO?, Takeshi HIROKAWA®, Ai
TSUBOI', Hideo OKAMURA'

'Kobe University Graduate School of Maritime Sciences
’Graduate School of Human Development and Environment, Kobe University
Graduate School of Engineering, Hiroshima University

10:30 — 11:50
Organizer: Yukihiro ESAKA, Keiichi FUKUSHI
0-34 Toward 10,000-fold Sample Preconcentration Efficiency for Oligosaccharide Analysis in
Capillary Electrophoresis. 3
Takayuki KAWAI*, Masumi UEDA, Kenji SUEYOSHI, Fumihiko KITAGAWAY, Koji OTSUKA
Graduate School of Engineering, Kyoto University
*Graduate School of Science and Technology, Hirosaki University
0-35 Development of On-Chip Detection for Microchip Capillary Electrophoresis
Yoshihide TANAKA*
Health Research Institute, National Institute of Advanced Industrial Science and Technology
0-36 Analysis of protein biopharmaceuticals using CESI-MS coupled with sheathless interface
K. KAMISUE*, M. KINOSHITA, K. KAKEHI
Faculty of Pharmaceutical Sciences, Kinki University
0-37 A Spectrophotometric Technique Using Fused-Silica Capillary: in situ Measurement of Liquid
Phase Reactions at High Temperature and Pressure
Kunio KAWAMURA*
Department of Human Environmental Studies, Hiroshima Shudo University

11:50 Closing Session
Poster Awards
Invitation to SCE 2012

Yoshihide TANAKA
Health Research Institute, National Institute of Advanced Industrial Science and Technology

Closing Remarks
Shigeo SUZUKI
Kinki University
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Regeneration of the damaged CNS using human iPSCs-based technologies
Hideyuki OKANO*
School of Medicine, Keio University

Abstract

Although the enthusiasms for patients-specific human embryonic stem cells (ESCs) using somatic
nuclear transfer has been toned down, the technology for induced pluripotent stem cells (iPS cells) has
been attracting attentions. In fact, there is an increasing interest of iPS cells as a source of neural
stem/progenitor cells (NS/PCs), which can be obtained from adult somatic tissues. We found that
mouse and human iPS cells can be induced for NS/PCs by the same method for neural differentiation
of mouse [1, 2] and human ES cells, respectively. We examined the therapeutic potential of mouse
and human iPSCs-derived neural progenitor cells in a mouse spinal cord injury (SCI) model. Although
mouse [3] and human iPSCs-derived neural progenitor cells showed varied tumor forming propensities
depending their parental iPSC lines. When the “safe” mouse [4] and human [5] iPS-derived neural
progenitor cells were transplanted into the spinal cord 9 days after contusive injury, they differentiated
into all three neural lineages without forming teratomas or other tumors. They also induced the
remyelination, axonal regrowth of host SHT(+) serotonergic fibers and participated in synaptogeneis
with host neurons, promoting locomotor function recovery. I will also mention the results of
transplantation of human iPS-derived neural progenitor cells into NOD/SCID mice and non-human
primate SCI models. Furthermore, the perspectives of the strategy for clinical applicationas well as
potential drawbacks (e.g. tumorigenicity and immune rejection) of iPS cells-based cell therapy,
application of iPS technologies [6] and transgenic non-human primates [7] for modeling diseases will

be discussed in detail.

HE

iPS ffif@ (induced Pluripotent Stem Cell, iPS MifEi%. FfE DOMEHEIEMAT 72 & OMHIAEIZ Sox2,
Oct3/4, KIf4, (c-Myc)72 E DD DB R F DB F 4 BEANT 27217 T, BRENTHES N
5 ZREMEOBHIILTH v | MBS R R B RIS W TR ERIIFLED TS, —Hh,
TR iPS AR 2 MBI W D 7o DI, BEEEROMESE R EEOREE 7 Y
T HMENRD D, Foxlid, RO MIRETR & OILFRBFFEIC L0 | RO B RS c-Myc



transgene DA HECIEAR ) 7B IN DA H 72 E OB HBINLIEN R 72 D4 I~ T A {PS
% HEEREHZ LT, ES Mifia & kD 7 1 b = — L1, 21 CHfR R ATBS AR 2 /(L L,
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WEFEL TV DEAIIBMEICE DT 7 h—<2%4 L, iPS fllad kit - gibkia= =
— 0 X7 = TYDOWEGRME (77 b—~IEROfERYE) 1%, iPS MR 2R o Fl e kA7
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EMIRFE NG, ARWETIX, TAYNA~—0F7 [6]. /S—F 2V i, ALS, HiA KRER &
72 E DR IR R A G & LR T VRIIRIER &0 D BLE S 0 iPS HIRRAFE D B
P DF & DOBFFERARPH BV I OV TR T 5, & HI2I, iPS MIfaAFgE & W4T L THex
B E D Dl n FAEEREETT NI EZDIERIZOWTRIT Lz, Foxix, FEEE
BFUERREH (25 ~—Fky ) OFEHIZERII LT, BIfE, 2 OEE BN %
WTE hDONR—=F2 Y U, e EOMREROET L~—Fty NOEHEZED TEBY, =
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Novel Imaging Techniques with Precisely Designed Original Fluorescence Probes
Yasuteru URANO*
Graduate School of Medicine, The University of Tokyo

Abstract

We succeeded to construct several versatile rational design strategies for novel fluorescence probes.
Indeed, based on these design strategies, various novel fluorescence probes were successfully
developed including those for reactive oxygen species, pH, and various reporter enzymes. Here, [ will
describe the details of probe design as well as some imaging results with our novel smart probes. Also
I will introduce our recently achieved in vivo cancer imaging techniques with newly developed

fluorescence probes.
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A DIPOBREEICHI A D Z LN FRETH D720, BURDIES: - WA RIS 78I < Tidk
BRWFELE o TS, TOFEIUIIE, BRSOk U TEIRIISH S - BUGT 5 2
LT, TOENFFENRRKELS BT D0, WhWAIEETa—TRUERRNRTHY, £
NOIXGFP 7R EDHN S VN e RXR—=A LT H b0 EARERNGFEN—RALTLHHD
(CRMEND,

A O —71%, B FEACE > THIRICEBL ST A 7200 THEHMEICA A—T 0 72
HBTHLEWVWIRRZRD, 2508007 X7V ¥ —%#) (FRET: Forster
Resonance Energy Transfer) $NROL{LAENEREL L LTS, —F ., BEOHEW/ N1 2
— R T HTa—T X, MIEIMNRIZEIINT 27210 TTXTOMIEIZ, #HLNT DD EE % |
L CTEARRETOLIREOREEZAT LD, ZHEKL T o —T OBENRIEENT
Wb, Ko —7 o FEEE L LCiE, FRET X0 t e L A9 NIHYE (quenching) 73 X <
HANHILTWD 2, —RICHE/N - Ow08 - LR 2 3R BRA IS HIE 5 2 & 13D TR
HThHY, Ko TRLNIZENHICESS RN/ F—Fy Moxtd 2@t e —7 L
ZHETIHFE LR 2T,

ZoOXS R EELITMAOT Fu—FICk Y (ERIIRETH o mH T e — T D
HARREIEZREE T 5, il v —7 7 VA B RIS CTEEEL T 5 Z L ITRK
HWLTET, BEMICIE, S TNEHEE TS Lo TN A e a B LHl * 1235 < BEHE



BHENL L, ZAUCHE S ETEMERRSERE Y, pH . LR — ¥ —EERH Y XTI T X B E i x
=y NOAMbE R T 5T e — T ORISR LTn, RERBELEZZa—T7 0
I BN ONEFBEICTR S v, BEEAIER TOMII 2Ty — v & U R AW I
IZBWTIHH STV D,

LRSI ET, B A= 7O ST R R MR A 7 4 28
R EICRE SN TV, ZHIREOMBEEMENR RS 2N dTH Y | fENICEM RN
TR Z DB WA A= 795 2 L IR %Lw LU, & 5 FE DR
AR OMILO B AR T 28N T 7 —7 OFFIIFFIZATRETH V. Bl 2 X5 B A 1E

HAL & X BT A EEENE 7 v — 7 2B T AU, %ﬂiﬁﬁ%ﬁﬁﬁ#ﬁﬁ B
72 7ok &2 555 < Evidence Based Medicine 23 AJRE & 72 5139 CTH DH, T TEEHIE. B b
BE RN ORI AL & R R B iR D BT aOt 7 e — 7 ORI EF L7z,

ZOREFR, ETVATKSLH HFEOREY LR B, DAMBRRKNIC R4 h—

ZIIZE VBV IAEN DB G E AT 2 70— ORISR Uiz, BERMIZIE, A <om
fast7e & o pH B T CIRIRIE WAL TH 525, U Y V) — A7 EOFHEEMELRREE TIZE
LHEBRNEEERT DL IR e —T BRE B L., IhENAPURR EICK S
L7 a—T7HAEEREER LIz, K7 e —7 328 FIXFFEIOETH D8, BNAME
BINICED IAEIL, VY Y — 2B SN TEEEZHT 5 2 LA S L, EEE v, ip
BHIZED . AETODIREO B AE T VEMENIZHSRIZD AL Z . 24028 1 mm LA T
DRESTH THHMICHRH T2 Z LI L, AT e —TORBEE2ENTZ LT,
T ) —VENCEDHIREDREZ Y TAX A JMZAfAET 5 Z L2 b kEh Lz,

IHIC T, & DD MR FFORHEHI IR T F X —BEERIE M 2 b 5
B/ Ny Faot 7 m — 7 ORRRBICHREI L, $7m—7%atﬁﬁ%?@ﬂm%7wvvxw
WIZHEFZET 52 & T, WIR TR EE R0 NS AL 2 . R RREE TR ATd b3 2 2

B Lz,

HWA%Hi Wt L= 7 a— 7 O GHEOHE N S, BRI L7 n—7 12k 54

A= THIET, RIS TDHTFETH D,

References

[1]Miura T, et al., J. Am. Chem. Soc., 125: 8666-8671, 2003.

[2] Kenmoku S, et al., J. Am. Chem. Soc., 129: 7313-7318, 2007.
[3] Tanaka K, et al., J. Am. Chem. Soc., 123: 2530-2536, 2001.
[4] Setsukinai K, et al., J. Biol. Chem., 278: 3170-3175, 2003.
[5] Urano Y, et al., Nat. Med., 15: 104-109, 2009.

[6] Urano Y, et al., J. Am. Chem. Soc., 127: 4888-4894, 2005.

[7] Kamiya M, et al., J. Am. Chem. Soc., 129: 3918-3929, 2007.



M- 1 BEREERI % v o 73 X DHKkER
~ A Z R — LMRITEMTOER - B - &0 ~DRHA

OF mps
BER St an B Rk e

Metabolome Analysis and its application to medical, environmental and
food sciences
Masaru TOMITA

Institute for Advanced Biosciences, Keio University

Institute for Advanced Biosciences of Keio University and its spin-out company, Human
Metabolome Technologies Inc., form Japan’s largest metabolomics research center in Tsuruoka city.
The center’s main force is capillary electrophoresis time-of-flight mass spectrometry (CE-TOFMS)
developed by Keio [1]. The technology can simultaneously quantify a large number of cellular
metabolites ranged from 70 to 1,000 molecular weights, and is being applied to various fields of
biotechnology in the post-genomic era, such as medical diagnosis (blood, urine, saliva, tissue), food
science, and systems biology of model organisms [2].

We have recently discovered serum biomarkers of hepatotoxicity [3,4] and saliva biomarkers of
oral, breast and pancreatic cancer [5]. Furthermore, metabolome data have been used to successfully
confirm simulation results of red blood cell metabolism [6,7] and to discover cancer-specific energy
metabolism [8].

In the area of food science, we conducted metabolome analysis of soybeans [9] and sake (rice
wine) and its correlation with taste [10].
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Development of Nanobiodevices and Biomedical Applications
Yoshinobu BABA*

Department of Applied Chemistry, School of Engineering, Nagoya University
FIRST Research Center for Innovative Nanobiodevice, Nagoya University
Synchrotron Radiation Research Center, Nagoya University

Health Research Institute, National Institute of Advanced Industrial Science and Technology

Abstract

Nanobiodevice is a piece of contrivance, equipment, machine, or component, which is created by the
overlapping multidisciplinary activities associated with nanotechnology and biotechnology, intended
for biological, medical, and clinical purposes. During the past decade, nanobiodevice has
progressively begun to focus on the establishment of main four fields of biomedical applications of
nanotechnology, including 1) diagnostic devices, 2) molecular imaging, 3) regenerative medicine, and
4) drug delivery systems. In this lecture, I will describe the development of nanobiodevices to
analyze biomolecules and cells towards biomedical applications. I developed numerous diagnostic
nanodevices based on the single biomolecular separation and detection. These devices are also
applicable to fast and low invasive blood marker detection of cancer with pM-fM detection sensitivity.
Additionally, I developed new synthetic method of quantum dots (QDs) based on the appropriate
cluster confirmation by the ab initio molecular orbital calculation. QDs are applied to the development
of nanobiodevice for single cancer cell diagnosis, single molecular epigenetic analysis, in vivo

imaging for stem cell therapy and theranostic device for cancer diagnosis and therapy.

T NA F TR R K Doy O AT OB Y, S A A - ER ORI
REREE L HTHZE D L LTWD, FEMRBAIN T IE SN T ) A F T3 AR
F RS G —DOHBIZ LY. ZHE TOIRFICE S EREN D THHER~DIRHRSC,
DA DBREZW, HAERERE, DDS, 70 A A=V 7R EICREREELE L L TE T,



ﬂngl:Mnl:{'ulc 'M(P“Tl‘ﬂm-vfnlauhugmq Gene Dedvery s |

a3 and Tissus
- Erapriics]

AferoTas, "':‘"
Cll Triruapiamit.
Cinall Presentation I 200, 1K, 1. Humaenialy, 2070

A, mprs 0
BB g 7 [ e
Zoaskozmimo LS

ACS Nana,
2011, 3, 483

WHRELSMIE T Y o Nanobal mhw o &w
7 FTH#EHDTWS T/ E"-r':g w ."i:-*' :

. — s <% o Neture Bioveck.,
INA AT A AR & } ﬁﬁfﬂﬁ.?iﬁ A Cheme, 2004 2004, 33,357, ::fri::ﬁ | 20l 2001, 2, 1360
Hfg L7z, [ETHHE - Foomae . - o
PE S T DRI 7R R R & : .

LT, BHZ/J DY N—T | dam chom o _- } 3 ot Thee 3001
27, ba2 \ Laban o Chip, 2011

Dl CTE =) }mousd;:_l::l:m 77, 090 . .....ﬂmﬁhﬁwﬁu mmﬁﬂg

B —F/ut—)b /

W= T ) TN A ' hitp://www.apchem.nagoya-u.ac.jp/

oS E T A :"0&"1:"!!.::14. [HI-z/baba-ken/index.html

DNA f##T | %*/\%mﬁﬂ 1 T A AT A ZOWFTERRR

MR NC I DS DA RN, A A BT —FT (1 XL HEEBZW . SRR
in vivo £ A= 772 EORCR(X D[1-20]Z Tl & LT, F /23, A7 31 20 ELHEFFE)
B FERBIZ AT TR FRBN AN DUV TRER T 5,

References
[1] N.Kaji, et al., Chem. Soc. Rev., 39, 948 (2010).
[2] M. Tabuchi, et al.: Nature Biotech., 22, 337 (2004).
[3] R. Bakalova, et al.: Nature Biotech., 22, 1360 (2004).
[4] R. Bakalova, et al., J. Am. Chem. Soc., 127, 9328 (2005).
[5S] R.Jose, etal.:J. Am. Chem. Soc., 128, 629 (2006).
[6] M.R. Mohamadi, et al., Anal. Chem., 79, 3667 (2007).
[7] L. Mohmoudian et al.: Anal. Chem., 80, 2483(2008).
[8] T. Tachi, et al., Lab on a Chip, 9, 966 (2009).
[9] Y.S. Park, etal., ACSNano., 4, 121 (2010).
[10] H. Yukawa, et al., Biomaterials, 31, 4094 (2010).
[11] M. Tkami, et al., Lab on a Chip, 10, 3335 (2010).
[12] M. F. Serag, et al., ACSNano., 5, 493, (2011).
[13] H. Hatakeyama, et al., Biomaterials, 32, 4306, (2011).
[14]J. Wang, et al., Anal. Chem., 83, 3528 (2011).
[15] K. Kitazoe, et al., Lab on a Chip, 11, 3256 (2011).
[16] H. Hatakeyama, et al., Mol. Therapy, 19, 1487 (2011).
[17] T. Yasui, et al., Lab on a Chip, 11, 3356 (2011).
[18] T. Yasui, et al., Anal. Chem., 83, 6635 (2011).
[19] T. Yasui, et al., ACS Nano, in press (2011).
[20] K. Hirano, et al., Nucleic Acids Res., in press (2011).



hd-3 SeNBIEI e~ N T T 4 — D%

O 1%
SRERSTRYE AR

Development of Micellar Electrokinetic Chromatography
Shigeru TERABE*
Professor Emeritus, University of Hyogo

Abstract

Micellar electrokinetic chromatography (MEKC) was shown to be able to separate neutral
compounds by capillary electrophoresis (CE) in 1982 by the authors’ group. MEKC is a new type of
analytical separation method, which utilizes micelles as pseudostationary phases in chromatography.
MEKC has several advantages as well as other separation modes of CE but several issues had to be
solved for MEKC to be established as a practical analytical separation method. The authors’ group was
successful in solving most of the issues and MEKC has been widely accepted as one of the separation

modes of CE. The outline of the development of MEKC by authors’ group is going to be presented.
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Capillary Zone Electrophoresis — Strategy for High-sensitive Analysis and

Applications
Takeshi HIROKAWA
Applied Chemistry, Graduate School of Engineering, Hiroshima University

Abstract

With the aim of achieving high-sensitive CZE analysis, several on-line preconcentration methods
were discussed in relation to the conductivity of the analyzed samples. The strategy and theoretical
backgrounds of the preconcentration methods were brought into focus and their analytical capabilities
were demonstrated using some applications.
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3. Electrokinetic injection

4. Electrokinetic supercharging
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Determination of designer drugs in saliva by liquid
chromatography/electrospray ionization quadrupole time-of-flight mass
spectrometry (LC-Q-TOFMS) and capillary electrophoresis (CE)
Cheng-Huang LIN*

Department of Chemistry, National Taiwan Normal University

Abstract

Optimal conditions for the separation and detection of a mixture of 6 designer drugs (o-, m-,
p-chloro- and o-, m-, p-fluoro-amphetamines) in saliva are described. The methodology involves the
use of liquid chromatography/electrospray ionization quadrupole time-of-flight mass spectrometry
(LC-Q-TOFMS) and capillary electrophoresis (CE). In the former case, the separation for the 6
amphetamines was performed using a gradient elution (A, 0.1% formic acid aqueous solution/pH, 2.5;
B, methanol). However, the completed separation of m-, and p-chloroamphetamines was difficult
when a 5C18-MS column was used. In contrast to this, when the CZE/UV method was used, the
separation can be completed within 15 min. Meanwhile, the limit of detection can be improved to
~15 ng/mL when CE/LIF method was applied. Saliva samples were obtained by spiking saliva
received from volunteers with the 6 designer drugs. After liquid-liquid extraction, the samples were
quantitatively analyzed using CE/UV, CE/LIF and LC-Q-TOFMS methods, respectively. Details of
the extraction procedures used for the saliva samples and the experimental conditions are described.
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Development of Capillary Isoelectric Focusing System with Fluorescence
Detection
Hiroyuki MATSUMOTO

Central Research Laboratory, Hamamatsu Photonics K.K.

The detection sensitivity of capillary isoelectric focusing (cIEF) with laser-induced
fluorescence (LIF) detection reaches to a level of several pM range with a relatively simple
on-column detector. The on-column single point detector requires a mobilization process
which lengthens the analysis time and sometimes compromises reproducibility. To solve
these problems, two kinds of LIF detection systems for microchip-based IEF instead of
capillary format were developed: fluorescence-imaging detection and scanning fluorescence
detection. Focusing process and dynamics of fluorescence-labeled peptides were observed
continuously by using fluorescence-imaging detection system. On the other hand, high
speed of focusing and high detection sensitivity were achieved by using scanning
fluorescence detection system. These systems should expand the utility of analysis by
cIEF-LIF detection.

XL HIZ

L—H—ha e & ¥ v © 7 U —HEAERIKEOMEHE (LIF-cIEF) X% & m~
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HOEMH A24T 9 2 A5 & (Scanning LIF-cIEF & 27 L) ZREE L=, ARERETIZZH 6DV
AT LOBRE & FHIAE RIZOWTHE T 5,

@

TRIATFNAR—F I VEEHRLIEGERTT R (NKED -T2 /3 HDENIEV AT
A v EATDIHEEZOTA—NVEITHER ) BIOY 8 (RIBECTRILLZAE b
al-T>F MU 7y (al-AT) Fl#tx Fab’® Fd $5 C KD Cys O F A — L FEITHE#
V) EFHMEAREIE LT, VAT AN E L COEERENE YAG L—— (532nm) %
E LAY N
(Imaging LIF-cIEF ¥ X7 X)

£ & 60mm, —i 7% 100 u m DAFRORUINREE 2 A3 2 T e B (]iE 25mm, £ 60mm,
JEE 6mm) &, B A G U CRUINEIE OBEE - SUBHAIR OB, Wi i i 0O FEARAE ~ 0D &
FRIE DB SV T DY R 2 TITZ DIHREZ H T A AN —2 =y NEERR LTz, FEN
BEIXESURAR Y 727 U T 2 RCHE L= Y, 40 47 Pharmalyte 3-10, 0.1%Tween 20, SmM



TNAFX=2, 0.5%A F o —RZ2E0alEHAR 2 18 U QIR SRIC %, Bk &
LT 04%AF L/ —R%ETe 20mM H3POs (F5#8i%) . 20mM NaOH (Fafiik) % fu>.,
200V/em DFEJEZEIINL TESEZIT o2, L—P =% v — MRS, Eiifkz247-C
W DI/ AR A BB L. ®IEEE CCD 7 A 7 (image-intensified CCD camera ) % V>, 15
B D E G A IR T D AT A (Fig.1(A)) IZTHEAMEOBREZBLZE LT,
(Scanning LIF-cIEF 3/ 25 )

it 54mm, B 90mm, JE X Imm O & pCA F AR FIZE S 30mm, 5 100 um, EE 25um
DOWNREE 7+ N VT T 74—y F o 7 EME AT 5mm B T3 AERL 7,
R O S ER 2mm, RS 1mm OMFRO BB ZEEE, B S 180 1 m OFSHEA 5l
HN—TL— N EEGIE LTz, 1B U7ZBUNREEAEEIIARY AT AT 7 VLT I R (KR
JE4%) Ca— kL7, 0.1%Tween 20, 0.3% TEMED, 0.1% AcOH, 1mM NaH2PO4, 0.1%
AF Nt —A FBLUN40 %7 Pharmalyte 3-10 % & $oiBEHATR 2 T/ NI (2 FE L%
PN S D T i 0D I FL 2 20mM H3POs(F518:1R) 33 &2 O 20mM NaOH  (FEARK) T 4L E Ui
7= L. EilfLICEMmZ A LT 600V/em OfFELE CTHEAEZIT I &) —#OEELY | W5y
AueRy FEHAWCEaICHEE L (Fig1B)) . HEFM/NTKICHh-> Thil2=y b &
A (2B/HREE) L TIUR L7z B b ot 2/t Lz,
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Imaging LIF-cIEF ¥ X7 AMZRW THIGIEBA~TF FOE b O@E 2B LR, &
JEZEIN L TR IO O THEOED AR MENHE L, Z0 6 038R & i — 8
WCERET 22 & broTc, ZOMEIT, MUNEEAN TOmMMEERIZ LD pH ABLEEO
WHEZ ML TV D LB BT, SER (p) <o-de/dpH OAEN 72 5 2 TR O AR~
TF RERIFFICERELESE . BAbT 2008 L RFEARR Y | 22 ofE (pf A,
-dz/dpH fiEi) % B < XML T\ 5 L& X HiL7z, Scanning LIF-CIEF ¥ A7 A TIE~A 7 0 F v
T~ DORENATCBMIE D 7 F%E O FERIC X pEEE eI HEMb LTz, SO~ 7
R& WMl RS L O A 7o — 7 FE R ERIKENEIC L2 MER RS, HEHIE
JEFNTR % 90 PLANICINER L TR Y . pM LA F OB A AIEETH - 7=, £7o, EHAMRITH
JACTH D a1-AT OEMAE—MEE KL TV, MR LTV AT ATEE R ERIKEEE
MW= D3I BIF 2 /%8y —n & LTI SN D,

detection (A) and scanning fluorescence detection (B).
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Clinical Testing Application of Microfluidic Chips Electrophoresis
Tatsuo KUROSAWA

Diagnostics research Laboratories, Wako Pure Chemical Industries, Ltd.

Abstract

We have developed a fully automated microfluidic immunoassay system, pTASWako 130, by
employing disposable plastic microfluidic chips. Implementation of the on-chip immunoassay was
achieved using u TASWako 130 that will prepare the chip and run the assay with a total assay time of
<9 minutes. Reagent/sample mixing, concentration, and reaction in microfluidic channels occurs by
the Electrokinetic Analyte Transport Assay (EATA) technique'™, enabling the integration of all assay
steps on-chip.

Procalcitonin (PCT) concentration in serum or plasma has been used as a marker for the diagnosis
and therapeutic monitoring of sepsis, severe sepsis, and septic shock of bacterial origin. Rapid
determination of PCT concentration is beneficial for early diagnosis of sepsis, resulting in better
patient outcome.

By using 1 TASWako 130, PCT determination became available within 9 min. The method showed
good performance in terms of sensitivity (LoD= 0.02 ng/mL), and reproducibility (CV: within 4.0%).
We believe this new PCT assay contributes to the better outcome of septic patients.
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HBRIPKE) (ITP) % AV 7= electrokinetic analyte transport assay (EATA) technique % i L CH >
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PCT HIERIEDORFIIL, I 2—X AT 2—i30 # T, LHBRFHEITV, LUTF ORI
#¥EREK T PCT MIE % FhE L7, leading buffer (LB): 0.4% (w/w) poly-2-dimethylaminoethyl
methacrylate (pDMA), 3% (w/w) glycerol, 42 mM Tris-HCI (pH 9.0), 100 mM NaCl, 0.01% bovine
serum albumin (BSA). trailing buffer (TB) : 0.8% (w/w) pDMA, 3% glycerol (w/w), 77mM Tris,
128mM HEPES, 0.01% BSA. sample buffer (SB) : 1.0% (w/w) pDMA, 3% glycerol (w/w), 77 mM
Tris-HCI (pH 7.8), 100 mM NacCl, 0.1% BSA and 9 mM MES. stacking buffer (ST) : 0.8% (w/w)
pDMA, 3% (w/w) glycerol, 77 mM Tris-HCI (pH 7.5), and 0.01% BSA, & (249 5 Hrikizix,
Hilyte Fluor 647 dye (AnaSpec) ZAEmk L7yt W& N> €/ 7 a—FHifk (BRAHMS
GmbH) . 245bp DNA ZHEik L7=H v b=r £/ 7 n—F 41k (BRAHMS GmbH) %
AW, BIEFIEOFEICOWTIE, X THlRRTn5S
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Fig.1  Electropgherogram of PCT immunocomplex.
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Analysis of Fast Equilibria by Capillary Zone Electrophoresis in
Concurrence of Slow Kinetic Reaction

Toshio TAKAYANAGI*

Graduate School of Natural Science and Technology, Okayama University

Abstract

Capillary zone electrophoresis is a useful tool to analyze physicochemical equilibria by using
electrophoretic mobility. Observed electrophoretic mobility reflects the weighted average of
equilibrium species of interest. Compared with spectrophotometric techniques, advantage on using
electrophoretic mobility is that coexisting substances is allowed to exist on the basis of the separation
analysis, even when the target compound gradually changes and the amount of the compound
decreases, because the equilibrium of interest is not affected with such substances. In this study, acid
dissociation equilibria of phenolphthalein derivatives and ion association equilibrium of

tetraphenylborate ions are demonstrated.
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Development of the Characterization Methods for Natural Polymers Based on
Capillary Electrophoretic Separation Techniques

Toru TAKAHASHI*

Graduate School of Engineering, University of Fukui

Abstract

Two characterization methods taking advantage of the separation efficiency of CE for natural
polymers, DNA, and humic substances, were proposed. Initially a novel multi-target SNP detection
method based on the CE separation technique for one-base substituted ssDNA utilizing the difference
of the basicity of individual base was developed. The proposed method was successfully applied for
the detection of some known SNPs. Secondly a powerful separation technique for humic substances
dynamic coating-non-gel CE was proposed. The rapid and effective separation of water-soluble humic
substances was achieved employing a phosphate -electrophoretic buffer solution containing
polyethylene glycol, and hydroxyethyl cellulose. The method was also successfully applied to the
studies of the interaction of humic substances with other chemicals, such as the complexation with
metal ions.
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Development of a highly sensitive sheathless CE-MS method
Akiyoshi HIRAYAMA*, Tomoyoshi SOGA

Institute for Advanced Biosciences, Keio University

Abstract

Since capillary electrophoresis-mass spectrometry (CE-MS) is a powerful tool for the
comprehensive analysis of charged compounds, it is widely used in metabolomics profiling. In
CE-MS, although sheath flow interface is commonly used, it loses much sensitivity due to
dilution of analytes with the sheath liquid.
In this presentation, we evaluate the performance of the High Sensitivity Porous Sprayer (HSPS),
a novel sheathless CE-MS interface developed by Beckman Coulter, Inc., and also explore the

possibility of applying it for metabolome analysis.
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Capillary Electrophoresis Applications of mAbs for Clinical Use, Counter Ions
and Enantiomers to Support Pharmaceutical Development and Quality Control
Etsuo ARAT*

Beckman Coulter K.K.

Abstract

Capillary electrophoresis (CE) is one of the best solutions to analyze and test ionic and/or highly
polar molecules, and widely used in pharmaceutical research, development and quality control of the
products.

The best example is the analyses and tests of antibodies (mAbs) for clinical use. Various CE
separation modes involving capillary zone electrophoresis (CZE), capillary gel electrophoresis (CGE)
and capillary isoelectric focusing (cIEF) are used to check the heterogeneities of the mAbs as
glycoprotein. Recently, because of that revolutionary advance, CE-MS is expected as the powerful and
helpful candidate to analyze conformation details of mAbs on the research and development stage.

Seeing CE applications for small molecules, the counter ions of the synthesized drugs are better
matching target of CE technology. The analysis of enantiomers, even the targets are not ionic, is also
covered by CE with charged chiral selectors solved in electrophoresis buffers.

These pharmaceutical applications will be discussed with the examples.
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Electropherograms of both reduced (upper) and non-reduced (lower) recombinant monoclonal
antibody IgG by capillary SDS gel electrophoresis. Peak 1: internal standard (10 kd); 2: light chain
(L); 3: non-glycosylated heavy chain; 4: heavy chain (H); 5: 2 heavy chains (2H); 6: 2 heavy chains
and 1 light chain (2H1L); 7: non-glycosylated IgG; 8: IgG.
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Fig.2
Electropherograms of small anions which are used as counter ions of synthesized medical drugs.
Various inorganic and organic anions were analyzed by same condition with indirect detection.
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Application of Capillary Electrophoresis for Biologics Analysis

- from Characterization to Specification Test -

Yukiko MAEDA*, Miki IWATA, Yukako OMOTE, Masayoshi HIKITA, Kotaro OKAJIMA,
Chiemi HINE, Masatoshi SHIMIZU, Chikao NAKAYAMA

Sumika Chemical Analysis Service, Ltd.

Abstract

An inherent degree of structural heterogeneity occurs in biologics due to the biosynthetic processes
to produce them and the molecular characteristics. Because the safety and efficacy of the product are
guaranteed by ensuring the consistency of the quality, test procedures to demonstrate the degree and
the profile of the heterogeneity of biologics are need to be selected. Capillary electrophoresis that is
harmonized with Japanese Pharmacopoeia, European Pharmacopoeia and the U.S. Pharmacopoeia is
expected as one of the useful test procedures to demonstrate them. In this study, we examined the
utility of capillary isoelectric focusing and capillary zone electrophoresis for characterizing
glycoforms as specification tests for biologics (two types of recombinant human erythropoietins and
one antibody pharmaceutical (Adalimumab)). Consequently, we indicated the usefulness of these

analytical techniques as specification tests for biologics.
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Development of a Novel Biomarker for Depression by CE-TOFMS
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!Human Metabolome Technologies, Inc.
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Abstract

Diagnosis of psychiatric disorders is still based solely on oral interview. Molecular markers which
could improve the current classification of psychiatry disorders and stratify patients on a molecular
biological basis into more homogeneous subgroups, are needed. In order to identify novel markers for
major depression, we have applied a comprehensive profiling of metabolites using plasma samples.
Methods: Plasma levels of 538 metabolites were assayed by high-throughput CE-TOFMS and
statistically compared between 34 subjects with major depression and 38 matched controls. All
diagnoses were done based on Structured Clinical Interview for DSM-IV. Independent validation
subjects including those from periphery disease groups were recruited in the same way. Results:
Thirteen metabolites were identified as differentially expressed in major depression. The differential
metabolites included neurotransmitter and monoamine metabolites which association with depression
has previously been reported. Newly discovered biomarker was ethanolamine phosphate (EAP) which
was significantly (P < 10”) lower for MDD subjects (1.83 + 0.80 pM) than for controls (3.96 + 2.95
uM). Of note, the plasma levels of EAP alone were sufficient to distinguish MDD subjects from
non-MDD subjects (true positive rate=82%, true negative rate=95%). The plasma EAP level was
negatively correlated with CES-D depression score (r = -0.433). The EAP alteration was validated in
11 independent validation subjects. The decrease in plasma EAP level disappeared after successful
antidepressant treatments. Among 538 metabolites, taurine showed very strong positive correlation
with EAP. Both EAP and taurine are hydrolysate of endocannabinoid and target of fatty acid amide
hydrolase (FAAH) that terminates endocannabinoid signaling. Conclusions: A plausible hypothesis is
that depletion of inactive form of fatty acid amides in the brain cause depressive mood, which results
in peripheral reduction of its hydrolysate compounds, i.e. EAP, ethanolamine and taurine. Although
preliminary, our study supports the hypothesis. Further larger studies on this association are needed in

order to establish link between the biomarker and endocannabinoids.
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Forensic use of capillary electrophoresis/mass spectrometry

— Analysis of metabolites of tetrahydrocannabinol in urine —

Yoshiaki IWAMURO*"', Reiko lio-ISHIMARU', Satoshi CHINAKA', Nariaki TAKAYAMA', Shuji
KODAMA?, and Kazuichi HAYAKAWA®

Forensic Science Laboratory, Ishikawa Prefectural Police Headquarters

*Toyama Institute of Health

SInstitute of Medical, Pharmaceutical and Health Sciences, Kanazawa University

Abstract

We developed several analytical methods for forensic samples using capillary electrophoresis / mass
spectrometry (CE/MS). Chemically modified capillaries were used to control electroosmotic flow for
optimizing analysis time and separations of methamphetamines or phosphorous-containing amino
acid-type herbicides. In recent years, with the increase in the abuse of marijuana, a simple and robust
analytical method has been desired for identifying the use of marijuana. In this report, we have
developed a CE/MS method for determining metabolites of tetrahydrocannabinol, which is a primary

psychoactive component in marijuana.
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Fig.1 THC-COOH and THC-glu Fig.2 Analytical results of a urine spiked with THC-COOH and
THC-glu (each 0.5 pg/mL in urine)
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Analysis of qualitatively important components in vegetables and tea
Hideki HORIE*
National Institute of Vegetable and Tea Science, NARO

Abstract
Capillary electrophoresis is an effective tool to evaluate and investigate the quality of tea and
vegetables. This lecture reviews the development of the methods to analyze the compounds of these

agricultural products. Applications of these methods are also introduced.
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Quantification Method of Basic Compounds in Atmosphere by CE-MS
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Abstract

Capillary electrophoresis (CE) is an effective tool for evaluating basic compounds in atmospheres
such as cleanroom environment for semiconductor manufacturing. An even more sensitive analysis
can be conducted with an addition of a mass spectrometric detector (MS). Here described is a
quantitative analysis method for basic compounds in air. Small amount of sample is sufficient for
CE/MS, therefore filter sampling is used to collect the basic compounds in the air. Basic compounds
collected on the filter is extracted and concentrated into a small amount of solution for measurement.
By the use of CE/MS, it is possible to assign the unknown compounds by the obtained composition

formula. These compounds were defined as total-amines.
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Trace Metallic lon Measurement by Liquid Electrode Plasma Atomic Emission
Spectrometry

Yuzuru TAKAMURA*

School of Materials Science, Japan Advanced Institute of Science and Technology (JAIST)

Abstract

An elemental analysis method for liquid sample in micro chip has been developed, namely liquid
electrode atomic emission spectrometry (LEP-AES). A micro channel whose center was made
narrower was fabricated on a quarts glass chip. Solution samples were introduced into the channel. A
high voltage (800 - 1500 V) was applied to the solution from the both ends of the channel. The sample
solution was locally heated by confined electric current at the narrower part, to evaporate and to make
discharge with element specific spectra. From the spectra, we can measure the elemental concentration
in the liquid sample. It was found that the long accumulation using quartz chip with sample flow was
effective to improve limit of detection. The current limit of detection of this method for Cd and Pb
were derived as 0.5 ppb and 5 ppb, respectively, in 0.1 M HNOj;. These values were low enough for
the environmental analysis applications. The method can monitor concentrations continuously, so it is

also expected to be used for element sensitive detector in liquid chromatography.
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Phospholipid Polymer Biointerface for Micro-bioanalysis
Madoka TAKAT*
Department of Bioengineering, The University of Tokyo

Abstract

We prepared the biocompatible phospholipid polymer, poly [2-methacryloyloxyethyl
phosphorylcholine (MPC)-co-3-(methacryloyloxy)propyltris (trimethylsilyloxy) silane (MPTSSi)]:
PMMSi for the surface modification in microchannel of PDMS bioanalysis devices. The protein
adsorption was resisted and electro-osmotic flow (EOF) was reduced on the PMMSi coated PDMS
surface. The repeatable precision on electrophoresis was obtained, so it is expected the PMMSi coated

interface is suitable for micro-bioanlysis.
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Control of Cell Culture Environment by Microfluidic Technology
Hiroshi KIMURA*, Teruo FUJII
Institute of Industrial Science, The University of Tokyo

Abstract

Conventional cell-based assays in life science and medical application can be difficult to maintain
functionally. Microfluidics is an emerging technology with potential to provide integrated
environments for maintenance, control, and monitoring of surround of cells. In this presentation, we
introduce integrated microfluidic platforms, which allow precisely control of the cell culture
environment. The microfluidic structure in the devices can mimic a physiological environment in vitro.
Moreover, functional components, such as sensors, valves and pump, can be integrated into the
devices by microfabrication. Because dynamic cell activity could be maintained and measured, these

devices may have applications in drug screening and toxicity testing.
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Identification of Single Base Molecules-Towards 3rd Generation DNA Sequencer-
Masateru TANIGUCHI*

The Institute of Scientific and Industrial Research, Osaka University

Abstract

First- and second-generation DNA sequencing technologies identify nucleotides by light emission,
while third-generation technologies identify a single nucleotide by measuring electric current. The
latter takes advantage of recent advances in nanotechnology, which have enabled us to fabricate gating
nanopores. The devices are expected to make it possible to quickly sequence a single human genome
for a price of $1000 in order to make personalized genomic medicine available to the general
population. Here we report on single-molecule electrical sequencing of DNA and RNA by a hybrid
method of identifying single base molecules via a tunnelling current and random sequencing. Our
method reads sequences of 6 types of DNA oligomers composed of 3 base molecules. The complete
sequence of a microRNA composed of 7 base molecules was also identified by creating a composite of
overlapping fragment sequences randomly determined using a tunnelling current conducted by single

base molecules as they passed between a pair of nanoelectrodes.
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Separation of biomolecules using a nano space
Masaru KATO*
Graduate School of Pharmaceutical Sciences, the University of Tokyo

Abstract

Linear polymer molecules, such as polyacrylamide and agarose, have been used for the preparation
of separation gel matrix for electrophoresis. Mesh structure of the gel worked as a sieving matrix for
molecular separation.

Recently, bottom up technique has paid attention to the preparation procedure of nanostructures.
The nanostructures made from surfactant are changed by the preparation conditions. We prepared a gel
matrix from a surfactant, polyoxyethylene lauryl ether, and used for gel electrophoresis. Although
large molecule did not migrated using the gel, small molecule, amino acid and peptide, migrated. The
gel prepared form the surfactant did not have enough space for penetration of large molecule. We
supposed that this gel matrix can used for condensation of large molecules and separation of small

molecules.
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Novel Methods for Sensitive Analysis of Glycoprotein-derived Oligosaccharides
Shigeo SUZUKI*

Faculty of Pharmaceutical Sciences, Kinki University

Abstract

Two CE methods, AMC method and PNGase-NBD method were developed for sensitive analysis of
glycoprotein-derived oligosaccharides. In AMC method, we chose LED-based fluorimetric detection
CE system with neutrally coated capillary and alkaline borate buffer as background electrolytes.
AMC-labeled saccharides have no charge, but form stable acidic complex in basic borate buffer, which
enables specific separation and detection of derivatives without removal of excess reagent remained in
sample mixture. The limit of detection was 10° M concentration or a few ten amol level. In
PNGase-NBD method, oligosaccharides released from core proteins as N-glycosylamines (which are
exclusively present at least during the course of the enzyme reaction) in the initial step of the action of
the N-glycanase F were directly derivatized with 4-fluoro-7-nitro-2,1,3-benzoxadiazole (NBD-F).
Derivatization was completed within 3 hr. This method was applied for the sensitive analysis of
glycoprotein derived oligosaccharides by CE with argon laser-induced fluorimetric detection without

the loss of chemically unstable monosaccharide residues.
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Scheme 1. AMC derivatization method (upper) and PNGase-NBD method (bottom) used for labeling
glycoprotein-derived oligosaccharides.
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Monitoring the Initial Migration Behavior of Living Microorganisms in CE
Masaki TORIMURA*, Hiroaki TAO
Measurement Technology Research Group, Research Institute for Environmental Management

Technology, National Institute of Advanced Industrial Science and Technology

Abstract

Capillary electrophoresis (CE) was applied to the rapid discrimination and quantification of living
microorganism. In general, aggregation and/or adhesion of the microorganism cells occurs in the
process of migration. Thus the microscope was connected the CE system which allows observing the
moving microorganisms was constructed in it is difficult to monitor the migration behaviors of living
microorganisms inside the capillary. In this study, we examined the effect of initial time profile in

applied voltages for separation by the migration monitoring using high-speed video microscopy.
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Development of a Highly Sensitive and Accurate Method for the Analysis of
DNA Fragments by Electrokinetic Supercharging Preconcentration -
Capillary Gel Electrophoresis and the Interference Peaks in a Low
Concentration Sample

Satomi MORTI*, Junji INOUE, Takeshi HIROKAWA

Applied Chemistry, Graduate School of Engineering, Hiroshima University

Abstract

We have developed a high-sensitive analytical method for DNA fragments with high-qualitative
ability by using electrokinetic supercharging preconcentration and capillary gel electrophoresis
(EKS-CGE). We achieved e.g. 10 ppt LOD for a 72 bp component in ¢ X174/Haelll digest, however,
some interference peaks appeared to disturb the analysis of a low concentration sample. The origin of
the peaks were explored and it was found that they could be suppressed by decreasing injection
voltage (from -10 kV to e.g.-2 kV) and time, although the cause of formation was still unknown. By
using a function between mobility and bp number obtained under the condition, we could accurately
estimate the bp number (e.g. £0.1bp for a 300 bp fragment).
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Development of new two-dimensional separation method using planer column (VII)
Hiroaki ITO, Shinya KITAGAWA*, Hajime OHTANI

Graduate School of Engineering ,Nagoya Institute of Technology

Abstract

A new two-dimensional separation method using a planer column equipped with two electrodes at
the both sides was developed. In this method, a mobile phase was supplied to the planer column and a
voltage was applied in cross-directional to the mobile phase stream. Therefore, two-dimensional
separation, based on chromatographic and electrophoretic mechanisms, was progressed
simultaneously on the planer column. A DMA-co-EDMA monolith for the separation was wholly
prepared in the planer column after the local photopolymerization of high flow-resistance
BMA-co-EDMA monoliths along the electrodes using a photomask to suppress the influence of a
bubble formation on the separation. The CCD observation confirmed that the analytes were separated

in two-dimensional without the influence of a bubble formation.
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3D tissue construction using microfluidic devices
Shoji TAKEUCHI*

Institute of Industrial Science, Univ. of TOKYO

JST-ERATO

Abstract

We demonstrated a 3D tissue structure by stacking the "cellular" beads in a 3D mold. Since
this method allows us to fabricate 3D in vivo like tissue structures, it can be applicable in the
fields of regenerative medicine and drug development. To prepare the cellular beads, we used
an axisymmetric flow focusing device (AFFD) that allows us to encapsulate HepG2 cells
within monodisperse collagen beads. We then seeded 3T3 cells on the surface of the collagen
beads. Finally HepG2 and 3T3 cells were successfully made contact with each other.
Moreover, by putting these capsules in a 3D chamber and incubating them, we successfully
established complicated and milli sized 3D structures. We believe that altering the shape can
be possible as simple as changing the mold, and will try to combine multiple types of cells to

create more complex system that functions as a living organism.
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Development of A Total Micro-bioassay systems
Kiichi SATO*

School of Engineering, Gunma University

Abstract

A bioassay using cultured cells is one of the most important analytical methods in a search for new
drugs, a safety evaluation of foods and chemical compounds, and basic biochemical studies. In this
study, a microchip-based total bioassay system for oral anticancer agents and estrogens was developed,
and overall activity of the agents, i.e. digestion, intestinal absorption, hepatic metabolism, and
bioactivity to target cells, could be assayed with simple operations. The microchip was composed of
a slide glass, a membrane filter and two PDMS sheets which had microchannels. Human intestinal
model cells were cultured on the membrane in the microchip. Human hepatocellular carcinoma cells
were cultured on the microcarrier beads, and then packed in the microchannel. Human breast
carcinoma cells were cultured on the fibronectin-coated glass surface of the microchannel as target
cells. All processes of the microchip-based total bioassay system were done by introduction of an
assay drug. Overall activity of the agent could be assayed successfully. The system realized
reduction of assay time and cell consumption. We concluded that the developed system had an
ability to evaluate the overall characters of the agents, i.e. both bioavailability and bioactivity to the

target cells.
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NanoLC-MS System towards Complete Proteome Analysis
Yasushi ISHIHAMA*
Graduate School of Pharmaceutical Sciences, Kyoto University,

Institute for Advanced Biosciences, Keio University

Abstract

We have developed one-dimensional nanoLC-MS/MS systems with meter-scale monolithic
silica-C18 capillary columns for human proteome analysis. When tryptic peptides from 4 microgram
HeLa cell lysate proteins were directly injected onto a 4-meter, 100 micron i. d. monolithic silica C18
column and an 8-hour gradient was applied at 500 nL/min, 41,319 non-redundant tryptic peptides from
5,970 proteins were successfully identified from quadruplicate measurements; this is the best result yet
reported without the use of exhaustive pre-fractionation. Because separation efficiency in the long
monolithic column system was much higher than that in a conventional particle-packed column
system, ion suppression caused by co-elution of peptides was drastically reduced, resulting in a 5-fold

improvement in MS responses on average.
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CE-MS metabolomics Reveals j~glutamyl dipeptides as Biomarkers for
Discrimination among Different Forms of Liver Disease
Tomoyoshi SOGA*

Institute for Advanced Biosciences, Keio University

Abstract

CE-MS metabolomics has become a powerful new tool for gaining insights into cellular and
physiological responses. Using this approach, we profiled mouse liver and serum metabolites
following acetaminophen-induced hepatotoxicity and found the elevation of the level of ophthalmate
in both liver and serum. We revealed ophthalmate as an oxidative stress biomarker indicating hepatic
glutathione consumption. Subsequently, to evaluate this biomarker response, we analyzed a total of
248 serum samples obtained from nine types of liver disease including liver cirrhosis and
hepatocellular carcinoma. We found that in liver diseases in humans, many j-glutamyl dipeptides
(y-GDPs), which were synthesized from many amino acids with j~glutamyl cysteine synthetase (GCS),

were increased and that measurement of their levels could distinguish among different liver diseases.
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Chemical Biology Using Metabolome Analysis
Masaya IMOTO*
Faculty of Science and Technology, Keio University

Abstract

To fully understand the regulation of cellular events, functional analysis of each protein involved in
the regulatory systems is required. Among a variety of methods to uncover protein function, chemical
biology is a remarkable approach in which small molecular compounds are used as probes to elucidate
protein functions within signaling pathways. However, identifying the target of small molecular
bioactive compounds isolated by cell-based assays represents a crucial hurdle that must be overcome
before chemical biology studies can commence. Metabolomic technologies have advanced
tremendously in recent years, and CE-TOFMS has emerged as a powerful new tool for the
comprehensive analysis of cellular metabolites. Analysis of the metabolome with CE-TOFMS also
reveals metabolic changes induced by small molecules. Thus, despite a lack of reports describing the
identification of chemical inhibitor targets using metabolomic analysis, such efforts would be
worthwhile. In this symposium, we will present our recent study toward the target identification of

bioactive compound using CE-TOFMS.
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Stable isotope labeling based metabolic turnover analysis of yeast.
Eiichiro FUKUSAKI*
Department of Biotechnology, Graduate School of Engineering, Osaka University.

Abstract

Metabolic profiling usually imply a static analysis based on multiple snapshot of metabolome. In
some case, dynamic information would be necessary. Metabolic flux analysis is one of the most
important tactics for dynamic metabolic analysis. But the method is rather difficult for person who is
not familiar with metabolic engineering. Time course sampling after labeling with stable isotopomer
metabolites would be useful for apparent metabolic turn over analysis. Some preliminary experimental

data are discussed.
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Metabolic Profiling of Bioethanol-producing Yeast with CE-TOFMS
Tomohisa HASUNUMA*

Organization of Advances Science and Technology, Kobe University

Abstract

The development of novel yeast strains with increased tolerance toward inhibitors in lignocellulosic
hydrolysates is highly desirable for the production of bio-ethanol. Weak organic acids such as acetic
and formic acids released during the hydrolysis and solubilization of lignocelluloses negatively affect
microbial growth and ethanol production. However, since the mode of toxicity is complicated, genetic
engineering strategies addressing yeast tolerance to weak organic acids have been rare. In this study,
the effect of acetic acid on xylose fermentation was analyzed by examining metabolite profiles in a
recombinant xylose-fermenting strain of Saccharomyces cerevisiae with CE-TOFMS. Our
metabolomic approach revealed one of the molecular events underlying the response to acetic acid and
focuses attention on the non-oxidative pentose phosphate pahtway as a target for metabolic
engineering. An important challenge for metabolic engineering is identification of gene targets that
have material importance. This study has demonstrated that metabolomics is a powerful tool to

develop rational strategies to confer tolerance to stress through genetic engineering.
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Metabolomics Analysis of Fear Response Evoked by Odors
Ko KOBAYAKAWA*

Osaka Bioscience Institute
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Impact of intestinal microbiota on intestinal luminal metabolome
Mitsuharu MATSUMOTO*
Dairy Science and Technology Institute, Kyodo Milk Industry Co. Ltd.

Abstract

Low—molecular-weight metabolites produced by intestinal microbiota play a direct role in
health and disease. In this study, we analyzed the colonic luminal metabolome using
CE-TOFMS in order to clarify the metabolite profiles in the intestinal lumen. CE-TOFMS
identified 179 metabolites from the colonic luminal metabolome and 48 metabolites were
present in significantly higher concentrations and/or incidence in the germ-free (GF) mice
than in the Ex-GF mice (p < 0.05), 77 metabolites were present in significantly lower
concentrations and/or incidence in the GF mice than in the Ex-GF mice (p < 0.05), and 56
metabolites showed no differences in the concentration or incidence between GF and Ex-GF
mice. These indicate that intestinal microbiota highly influenced the colonic luminal
metabolome and a comprehensive understanding of intestinal luminal metabolome is critical

for clarifying host-intestinal bacterial interactions.

X C®IT

MENE DS EORBICZ KR EE G2 TWDOIREMOEETH L0, T OREED
DWFFRITFE EEA TV, L L7226 AR+ T R s 1T 5% < D
REHPED L. WP B RS 2 WIEE AR K0 6 BRI ICE G LTV 2 aTRBME N &
VY, AT, IBNE#EORBIED LIRS 2 AT~ U ARIBAEY O A Z R0 — L fig
M 32k L7z,

EER

BALB/c v U A & SURASEL & | [FIMEOREME~ v 2 2 E (GF) ~ v R L@ E# (Ex-GF)
~UAD 2RI TTEE L, 7l CTREE URKIBNEY Z157-, Ex-GF v 7 XX, 4 #lmiZ
AR LT~ 2AO#RMEH 7 TNV EREORE Lz, RKIBAFYIX 4 580 PBS THiH L,
& 1,000 LR A2 X —%5 v b & L7 CE-TOFMS IZCA X AR — At (BEa—vy « A X
M —2L 77 ) nP—AWOZFEMAT) Uiz, REROITIETER S iffT L7,



FERLEBE

KIBNEM LV 179 0 &, £ DOW 46 55y iE GF 28 Ex-GF X 0 B3I ERE,
77 55y 1E GF 2 Ex-GF X A EICKBETHY . BNEENEAET IWE., WINT 2WE.
WL B2 OWEOTFEB L ONEN R TE -, FlxiX, AflEsa32 %7 I
(GABA, RV 7 %) IHANEHEDOBREEMNTELDLZ L, £, RIBRTOT I/
epEE (A7 F RIEL) IS T2BNEEOEEN DWW ERRO L, BEfFOHE AL,
Bz X, BBNEENESHIEREZEAT D Z L0, AR RO A IR BEE LT
HZEEmELHERINTZ, —F T, GF v U X)Lk A s L A~ — 7% —Ophthalmic acid 235 H}
SINDREFHMAORLE o7z, AR RITGENEZE L EED I/ R A M= 2EZX D
FCOEBEN T -2 BEEZLND,

B, RWFRITENE &2 — o A ) _N— g A IR e e E S O R B A= T C
EhL7=bDThD,



FEAKFR CE— 7 HIHSE AR s AR EOER T X 2
O = 3 1 A FRTE M E DB

Oiteez2t 20 AHBE RIREE" ff bk, 78t 2
EABEF . nER"
52 NN PN EaE el SN AV NN PN

Non-Aqueous Capillary Electrophoresis of Eu Complexes with Time-
Resolved Fluorescence Detection for Sensitive Analysis of Alkylphenols
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Abstract

We have investigated non-aqueous (acetnitrile and/or DMSO) capillary electrophoresis system
equipped with a time-resolved florescence detector for highly sensitive detection of biological interests
including biomakers. We employed the europium (Eu’") complex with the S-diketone derivatives of
alkylphenols (APs) by CDPP [1], DPP-APs, as the detection form. The complex formation between
Eu’" and the DPP-APs was necessary for both their electrophoretic migration and the emission of
florescence. The concentrations of Eu’” and triphenylphosphine oxide, and solvent composition in
running solutions were optimized and the detection limit was ca. 5 x 10" M. It would be a good
sensitivity for CE methods without laser lights. The remarkable effects of DMSO on both migration
behaviors of DPP-APs and their detection will be discussed in detail.
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Abstract

We studied an application of on-line sample preconcentration technique, large volume sample
stacking with electroosmotic flow pump (LVSEP), to microchip electrophoresis (MCE). In the MCE
analysis of biomolecules, sample adsorption onto the channel surfaces should be suppressed, so that
the surface was modified with poly(vinyl alcohol) (PVA). Although it is well-known that the PVA
coatings can suppress the electroosmotic flow (EOF), an enhanced EOF with the mobility of 4.4 x 10™*
cm’/V-s was observed in a low ionic strength sample solution. It was revealed that such temporarily
enhanced EOF in the sample zone worked as the driving force to remove the sample matrix in LVSEP.
To evaluate the analytical performance of LVSEP, oligosaccharides were analyzed in the PVA-coated
microchannel. As a typical result, N-glycans released from bovine ribonuclease B were well enriched
and separated with the preconcentration efficiency of 4700. Furthermore, peptides, proteins, DNA and

amines were successfully concentrated and resolved by applying the LVSEP technique.
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Figure 1. LVSEP of anionic analytes. E, ve,s,
Veo,BGs and v, represent the electric field
strength, EOF velocity in sample zone and BGS
zones, and electrophoretic velocity of the
analytes.
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Figure 2. (a) LVSEP- and (b) conventional MCE
analyses of oligosaccharides released from bovine

rib

onuclease B. Sample dilution, (a) 4000-fold with

water and (b) 1.14-fold with the BGS.
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Determination of pyridine-triphenylborane and its degradation
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Abstract

Field-amplified sample injection (FASI)-capillary zone electrophoresis (CZE) was used to
determine a pyridine-triphenylborane anti-fouling agent and three of its degradation
products, diphenylborinic acid (DPB), phenylboronic acid (MPB), and phenol in paint
wastes collected in shipyards. The LODs for PTPB, DPB, MPB, and phenol were 0.85,
0.88, 44, and 28 ng/l, respectively. The RSDs of peak area were obtained, respectively,
for PTPB, DPB, MPB, and phenol as 3.4-18%, and for peak heights 2.6-16%, and for
migration times 0.22-0.43%. The concentrations of PTPB, DPB, MPB, and phenol in the
paint wastes were 0.044-1.8, 0.26, 9.6, and 2.9-17 ng/g, respectively. The FASI-CZE
method is simple and useful for the determination of PTPB and its degradation products in
paint wastes.

Introduction

We have been developing a sensitive method for the simultaneous determination of a
pyridine-triphenylborane (PTPB) anti-fouling agent and its degradation products such as
diphenylborinic acid (DPB), phenylboronic acid (MPB), and phenol using CZE". In the
present study, field amplified sample injection (FASI) in which a water plug was injected
into the capillary prior to sample introduction by electrokinetic injection (EKI) was
applied for the determination of pyridine-triphenylborane anti-fouling agent and its
degradation products in paint wastes obtained from shipyards.

Experimental
As the background electrolyte (BGE) 20 mM sodium tetraborate (pH 9.8) was used. The
wavelength was set at 200 nm. The water injection time was 2 s, the sample injection



voltage and time were -5 kV and 6 s, respectively. Three paint-waste samples (waste I,
waste I, and waste III) were analyzed. Each sample (2.5 g) in 25 ml of ethyl acetate was
shaked at 200 r.p.m. for 6 h to extract PTPB and its degradation products. The solution
was centrifuged at 4530xg for 10 min. The supernatant solution was evaporated using a
rotary evaporator. The residue was dissolved with 5 ml of hexane and the solution was
passed through a coulm (Bond Elut SI, 1g, Agilent Technologies). Then 5 ml of
dichloromethane, ethyl acetate, and methanol were passed successively. Each eluate was
dried up by blowing nitrogen stream. The residue was dissolved with 2 ml of acetronitrile
(ACN)/pyridine (1%v/v). The ACN solution was analyzed using FASI-CZE with standard
addition method. - ' |

|

Results and Discussion (4) _ @ =-(B) (C)i
Peak heights for PTPB and DPB using i S | :
FASI were 16 and 58 times higher, ' FE ‘i
respectively, than those using ! %5 .‘ . :
electrokinetic  injection (EKI). Peak Il 'I' b I /bc
heights for MPB and phenol could not be " a % c a ,‘ ‘d
detected wusing EKI. The limit of 2 il)l d |I_I . |‘ii | IR
detections (LODs) for PTPB, DPB, MPB, /..~ U 2 Hul
and phenol were 0.85, 0.88, 44, and 28 m 8 m 8 m n

Time, min Time, min Time, min

png/l, respectively (improved 29, 34, 1.1,
and 1.0 times compared to the LODs
obtained using vacuum injection). The
RSDs of peak area were obtained, Fig. 1 Electropherograms of the paint waste

respectively, for PTPB, DPB, MPB, and I. (A) Waste I diluted 50 times. (B) The diluted
h 1 3’ 4-18% ;1 f ’ K h . ht waste I spiked with a mixture of 0.2 mg/L of phenol,
phenol as 5.4-16vo, and 101 peak NCIghls  nipg 0.02 mg/L of PTPB and DPB. (C) The diluted

2.6-16%, and for migration times waste I spiked with a mixture of 0.4 mg/L of phenol,
0.22-0.43%. The calibration graphs  MPB, 0.04 mgL of PTPB and DPB. Identification of
obtained with a standard addition I;:TakS: a}‘l’ ph.enol;dl.),. Pgigf G _DPB;f d, Ml;B-
tr t t : t t

procedure for PTPB, DPB, MPB, and ectrophoretic conditions: FASI (injection of water plug

] ) i for 2 s, sample injection with 5 kV for 6 s); capillary,
phenol in paint waste samples were linear: Lo=72 cm, Lgu=50 cm, 75 pm LD.x375 pm O.D.;
correlation coefficients were in the range  BGE, 20mM sodium tetraborate adjusted to pH

0.9667-0.9999. The concentrations of -8 Wiﬂ? M NaOH; voltage, 15 kV with the
PTPB, DPB, MPB, and phenol in waste I (siamplc? inlet side as the anode; wavelength for
etection, 200 nm.

were 1.8, 0.26, 9.6, and 17 pg/g,

respectively; the concentration of PTPB and phenol in waste II was 0.044 and 2.9 pg/g; in
waste III were 0.096 and 6.4 pg/g (DPB and MPB could not be detected in wastes II and
IIT). The electropherograms of the waste I are shown in Fig. 1. The FASI-CZE method is
simple and useful for the determination of PTPB and its degradation products in paint
wastes.
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Abstract

In capillary electrophoresis of oligosaccharides, one of the serious disadvantages is the poor
concentration sensitivity due to the short optical path length and/or the small injection volume of
samples. To overcome the drawback, we employed an online sample preconcentration technique,
large-volume sample stacking with an electroosmotic flow pump (LVSEP), resulting in up to a
780-fold sensitivity increase in the oligosaccharide analysis. For the further sensitive analysis, in this
study, we combined LVSEP with field-amplified sample injection (FASI), where larger amount of the
sample than that in the conventional LVSEP can be supplied by the electrokinetic sample injection
scheme. As a typical result, maltoheptaose was well concentrated and separated from the free dye with
a 10,000-fold sensitivity improvement. The relative standard deviations of the detection time and the
peak height were 2.4% and 11%, respectively.
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Figure 1. Concept of LVSEP-FASI in the
PVA-coated capillary. I, E, v, v, Veor and v
are the ionic strength, electric field strength,
electrophoretic  velocity of the analyte,
hydrodynamic velocity generated by the
pressure, EOF velocity, and apparent velocity
of the analyte, respectively.
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Figure 2. (a) LVSEP-FASI-CZE and (b)
conventional CZE analyses of maltoheptaose.
Sample concentration: (a) 1 nM, (b) 1 uM.
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Abstract

Microchip capillary electrophresis is an attractive separation technique for high-throughput analysis
of biofluids and environmental samples. However, a highly sensitive on-chip detection method is
required for the detection of analytes inside the channel because the detection volume in a
microchannel is extremely small. In this presentation, an on-chip fluorescent detection based on the
integration of tunable film dye laser is introduced. As an alternative approach for inorganic analysis, a

potential of capacitively coupled contactless conductivity detection (C*D) is demonstrated.
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Analysis of protein biopharmaceuticals using CESI-MS coupled with sheathless
interface
K. KAMISUE'*, M. KINOSHITA', K. KAKEHI'

'Faculty of Pharmaceutical Sciences, Kinki University

Abstract

CE-ESI-MS is a very valuable and useful analytical strategy to complement the widely used
LC-ESI-MS technique, particularly for charged and polar molecules (e.g. peptides and proteins). In
CE-ESI-MS technique, the liquid sheath flow for interfacing CE and ESI-MS is widely used, but
incorporating the sheath liquid to the CE eluent often reduces the sensitivity of the ESI mass
spectrometer. The sheathless interface method provides a practical solution for this problem to keep
the high resolving power of CE. In this study, we used the sheathless interface with a porous tip as the
spray emitter for analyzing charged and polar molecules, and show the result on the analyses of

protein-related biopharmaceutical and antibody pharmaceuticals.
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A Spectrophotometric Technique Using Fused-Silica Capillary: in situ
Measurement of Liquid Phase Reactions at High Temperature and Pressure
Kunio KAWAMURA*

Department of Human Environmental Studies, Hiroshima Shudo University

Abstract

Liquid phase reactions at high temperature and pressure over 100 °C are important in both
fundamental and practical areas. However, the conventional techniques using high temperature and
pressure resistant vessel does not allow direct monitoring, and requires a large sample volume, which
results in relatively dangerous and time-consuming procedures. Here, I show a spectrophotometric
method using fused-silica capillary tubing with a UV-visible detector, which enables monitoring

reactions at 388 °C at 30 MPa within the heating time range at 0.08 — 3.2 s.
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Development of a simple and quick pretreatment method for comprehensive
DNA adduct study

Ricko KAWAMURA*', Shizuka KAWASHIMA', Mio KOGUCHI', Yukihiro ESAKA'?, Bunji
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Science, Gifu Univ., 3Graduate School of Pharmaceutical Sciences, Kyoto Univ.

Abstract

We have developed a sensitive and quantitative method of DNA adducts by using liquid
chromatography-electrospray ionization-tandem mass spectrometry (LC-MS/MS) for replacing the
2P_postlabeling assay. Although **P-postlabeling assay is the major method because of the most
sensitive one at this moment, this assay involves the post-labeling process and the use of troublesome
radioactive materials. We previously prepared the pre-concentration tips for LC-/MS/MS analysis,
which can remove normal nucleosides and selectively enrich DNA adducts. In this study, we improved
the pre-concentration tips for more easily preparing the tips and pretreating the sample. In addition to
improvement of the tips, the pretreatment sample was measured by neutral loss scan (NLS) set at the
loss of 2’-deoxyribose moiety. By coupling the preconcentration tips with NLS, an easily
comprehensive DNA adducts analysis method would be established. This method would be a useful

tool for revealing the relationship between DNA adducts and cancer.
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Capillary Electrophoresis of Ethylene glycol and glycerol in the Presence of
Borate: Analysis by Indirect Detection
Yasuhiro SATO*, Shoichi NAKAMURA, Hideki KURODA

Otsuka Electronics Co.

Abstract

Ethylene glycol and glycerol is widely used as industrial commodities, medical supplies and so on.
Since Ethylene glycol and glycerol is neutral and low molecular weight, chemical modifications are
required in application of capillary electrophoresis to its analysis. In the present study, the capillary
electrophoretic behavior of Ethylene glycol and glycerol in the presence of borate in different pH of
buffer solution was studied for Ethylene glycol and glycerol. Ethylene glycol and glycerol without UV
absorption have measured by an indirect detection method. As the result, Ethylene glycol and glycerol
was detected in high sensitivity and high separation in the presence of borate buffer solution in pH 10.

The detected limits of Ethylene glycol and glycerol are 0.01% each.
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Fig.1 Electropherogram of Ethylene glycol and Glycerol 0.5% each
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Abstract

In two-dimensional microchip electrophoresis (2D-MCE) which is performed by the on-line
connection of different separation modes on a single microchip, there are great advantages such as
high resolution and low consumption of samples. However, there are some drawbacks, including the
low concentration sensitivity and requirement of troublesome procedure to fill a second matrix only in
a specific region of channels. To overcome these drawbacks, a novel technique for on-line coupling
of sample preconcentration by large-volume sample stacking with an electroosmotic flow pump
(LVSEP) with 2D-MCE was developed for a highly sensitive and high peak-capacity analysis of

biomolecules.
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Figure 1. Configuration of T-channel for
2D-MCE.
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Figure 2. Schematics of the LVSEP-
2D-MCE analysis. (a) Initial condition, (b)
sample preconcentration by LVSEP and
1st-MCZE separation, and (c) 2nd-MCGE
separation.
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Figure 3. LVSEP-2D-MCE analysis of
110 pg/uL YOYO-1 labeled ®X 174 RF
DNA-Hae III digest. Numbers in the
electropherogram correspond to the size
of fragments in bp.
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Abstract

We have been working on the development of easy, speedy, and highly sensitive bioassay device,
"reagent release capillary isoelectric focusing" (RRC-IEF), for immuno assay, enzyme activity assay,
and protein assay. However, unstable focusing behavior occurred by height difference between acid
and base solution reservoirs was often observed. In this work, hydrogels containing acid or base were
newly developed and used as ion suppliers of CIEF. Since hydrogel is solid rather than conventional
solution, instability of focusing caused by solution flow is expected to be improved. Tilting
experiments of CIEF setup clarified that hydro gel ion supplier was effective for stopping solution
flow occurred by solution height difference. Furthermore, CIEF of pl markers using glass capillary
and hydrogel ion supplier was carried out. Focusing of pl markers was successfully observed, and it
was evident that the possibility of focusing many other sample molecules possessing pl, and the
formation of pH gradient using hydrogel ion supplier.

XU®IZ

YRR TIL, X o7 ZEERENTE CTOBE - BT 2 2N TEHF vy BT ) —%
R ESVKENCIEF)IZE H L. Carrier ampholyte(CA) L O~ D& v Vil E v 5 U
—WEEIZHEE(L L7 i % v £ U —(RRC) % V7= CIEF(RRC-IEF)DAfF7E % i T
Do ZOTNA AT, REHAKZ BMEBZR T RRC IZHEAT 5 Z & THlE - CA - EE(
AHIDOESE - ISV HEMICEZ 5720, ZOHF v E T U —MIcHE « WK EK % Bk
SH, BEZEINT 5OH THEME - ol - SEREICHZ X7 Bitirlie Thd 5, Fxld
THETIT, HOBERRPUR, B A RN T~ b El & [E B L7- RRC &
AWLZ LT, AL )T vlA | BERENET v A 2 a7 A7 v¥EA % RRCIEF T
ERLTE 7, LS, MEREARZICE Yy © T U —WuIClE « AR 2 H6 i <&
5HZ LT H., OHDOMFREAT 5 728D, Midm DD 72 iR 7212 K 0 IMEE B O BN E L
RNEWHIRIENR D ST, I T, B-BREEH LA s e H, OHfiRERE L
THWD Z EEEFEB LT, B - HEMGIERE LTS Fa vz v, BEHRRDO A - 7= %
YTV —Olinxd 53T E T, BB - HIRER & O A2 HERF Lo SRRz o,
REEZDOEBEMH TE DB 22, AFRETIE, B - EEEHE A Rl Lo fEB LD
~A FabZ i H, OHBGAR & L CTHW - CIEF 2Tz,



EER

- HESHENA R FAOER : 77 UL T I RENNAFLUERTZ U AT I K%
HE 36:1 TIRG L. 10mM U U E 72130k b b U 7 DK TR LT 10 wt% D 7K
a2 U7z, SEABHAI( wt% 2-Hydroxy-2-methylpropiophenone) z ¥/l L C PDMS #4&
— L Rz L, S92 RS LT R 4L (15 mm X 15 mm X 6 mm) % /ERL L 7=,

REZDOMFIN RO - EOCAFKFR AT 2 L2 E S 5 em, WA 100 pm AR RS
UHF v 7Y —0liic@10mM Hlig L KEE (kT h U U AKEREZEM S5 E6 B LD
Ol L WIEHNA RSV 2B ST GE50ZNENICONT, 2EEZHIT 52 & TKR
T L A RBHATR OV H O T 2 ez LT,

CIEF ~DJ5A : &5 em, WA 100 pm AAF ¥ 257 U —|Z pl vw— U —(5.1, 5.5, 7.6,
9.0)F K NP EAMFE R Y ~ —Biolyte3-10 %2 & e /KIAKR 2 EA L C, WAz m - S H A
KFa ZcgE S S -, Z0%, A K A4 Em % Bl S & Ciiimlc EEQ2kV) %
FN L CHEOGEG A2 S L7,

FERLEBE

e - SIEAEEH SEToA Ku 7 V% Figure 11077, WTNOBHE b5 7 B s
BEFONA R ZAERUCER I LT, v BT U —B X O - AR EZ 2.7 QlcliF 7= &
25 KSR R G A L LI AR O A L IRIE RIS HOE BFEKIER OB N’ Z v |
K3 oMTEFy BTV —NKRROIZIEETHTRHE Lz, —J5. "1 FeZLafdaks L
AT, EAISETLMHEEE LT, F¥y TV —BXUNA Ka vz EEICHET
THIHIR N2 o, Z2OZTENG N Rz BREAEERE LTHWD 2k
T, WHEEDOEBEEZMFEITEDLZ LR groT,

W - WEEGHENA Rr Va2 AWT pl v —U—® CIEF 217 572& 25, pl v—H—D%;
HE - RSB SN, BEMEE XY T ) —OKEEE OBfRE T ry hLIEEZ A
ELRRE DS B Au(Figure 2), FBIEFIINC K284 Re ot ofg - HEOMRS X O pH 4
FEDEDITON TS Z ENMERTETZ, ZDZ b, iR HEEGHE A Fa i,
2 - HHOKEHEIRIRR, CIEF OF2 - HIRLHHGIR E L THRRET 2 Z LS B & o Tz,

9 .
7 ’
& 5 **
30 1 2 3 4 5
Horizontal position (cm)
Fig.1 Photograph of hydrogel Fig.2 Focusing position of each pI marker
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Abstract

This paper reports a label-free analysis of sugars in affinity capillary electrophoresis (ACE) using a
complexation with aryl boronic acids. In conventional capillary electrophoresis of sugars, a
troublesome derivatization is often required for the detection and/or separation since many sugars have
no charge and no UV absorbance. To overcome this drawback, we focused on the ACE analysis using
aryl boronic acids which form complexes with sugars. In a back ground solution (BGS) containing
aryl boronic acids, the complexation provides the variations of both the wavelength of absorption
maximum and apparent electrophoretic mobility of the complex from those of native one, resulting in
both the label-free detection and selective separation of sugars. When a phosphate buffer (pH 7.0)
containing 3 mM 3-nitrophenylboronic acid was used as the BGS in ACE, both reducing and

nonreducing sugars could be detected and separated without any derivatization.
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Abstract

This paper reports an improvement of the detectability of enantioseparations in cyclodextrin
electrokinetic chromatography (CDEKC) by the application of transient trapping (tr-trapping). In
tr-trapping—CDEKC, a sample solution is electrokinetically introduced into the capillary filled with a
background solution containing CDs after a partial injection of a micellar solution plug. Hydrophobic
analytes are concentrated by the trap mechanism, and then released by the decrease in the micellar
concentration due to the diffusion. After passing through the micellar zone, an enantioseparation of the
concentrated analytes proceeds in the BGS zone. When the injection times of the micellar and sample
solutions were 10 and 420 s, respectively, a 230-fold enhancement of the sensitivity as well as
enantioseparation was achieved in tr-trapping—CDEKC. Additionally, the BGS components were

optimized for the application of tr-trapping to a mass spectrometric detection scheme.
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Figure 1. Schematics of tr-trapping—CDEKC.
(a) Initial condition, (b) sample injection and
preconcentration based on trap mechanism, (c)
replacing the inlet vial with BGS vial, (d)
separation based on release mechanism and (e)
enantioseparation by CDEKC.
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Figure 2. Enantioseparations of 1-aminoindan
racemate obtained by (a) CDEKC and (b)
tr-trapping—CDEKC. Micelle injection, (a)
none, (b) 0.5 psi, 10 s; sample injection, (a) 0.5
psi, 3 s, (b) 5.0 kV, 420 s. Separation voltage,

" CDEKC (2 K 2 622 B MRS B3 [ Il S
7z (Figure 2b),
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Application of simultaneous analysis using CE:
Determination of sulfur content of glycosaminoglycan
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Abstract

A capillary electrophoresis method has been developed by Soga et a/ for simultaneous analysis of
both inorganic and organic cations, and carbohydrates. We applied this method for quantification of
sulfur contents of glycosaminoglycans (GAGs). As the standards, sulfate ion, N-acetylgalactosamine
(GalNAc) and N-acetylglucosamine (GIcNAc) after acid treatment showed good linearity in the
method. Then several types of chondroitin sulfates were subjected for the analysis to determine their
sulfur contents. The results were in good agreement with those quantified by enzymatic digestion
followed by HPLC analysis. This method will be promising for specification of both natural and
chemically modified GAGs.
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Metabolome analysis of glucose fermentation by oral plaque biofilm using
CE-TOFMS - Effects of fluoride and xylitol in vivo—
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Abstract

Oral plaque biofilm consist of various bacteria. In bacterial cells, there are several thousands of
metabolic products and intermediates produced through their metabolic activities, and the products
and intermediates sometimes cause various oral diseases. For example, dental caries is initiated by
demineralization of the tooth surface through acid production from sugar by oral plaque biofilm.
However, the metabolic mechanism in oral plaque biofilm is unknown, because it is technically
difficult to analyze metabolites comprehensively and simultaneously in a small amount of sample. We
applied CE-TOFMS to metabolome analysis of oral plaque biofilm. Furthermore, we attempted to
confirm the inhibitory mechanisms of fluoride and xylitol, used worldwide as caries preventive
reagents, in oral plaque biofilm in vivo.

Almost all the targeted metabolites in the central carbon metabolism were detected, and effects of
fluoride and xylitol were evaluated from changes in the metabolome profile. Fluoride appeared to
inhibit bacterial enolase activity as well as lactate production in vivo. While, xylitol had no effect on
acid production and the metabolome profile, although xylitol 5-phosphate, derived from xylitol
phosphorylation, was detected.

Metabolome analysis of oral plaque biofilm using CE-TOFMS may provide a new knowledge about
the pathogenic mechanism of oral diseases and the preventive methods.
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LML, BEOE hOOENT 7 — 7 lFE# 25D 5 Sm DO EFRITE %L T K<, 21 FE T Sm
TETETMAN, TOFEEFEBEOOAVET T — 7 XA F 7 4 )V AIZHHEHATE 50 E 5 o0
TARHATH- Tz,

CE-TOFMS 1%, fEDORED D ORHBIED B L O EAR ORI 2T N RETH 5, Z
ZTHA . invivo TOANET T — I A F 7 ¢ )L DRI ~DAIEE OIS 2RI, EFRED
PRED OWET T — 7 3L F 7 4 )V 2 D FEREER BEAE EY I L OB B R TE 50
et LTz, 72, EREZSFICEON TR, HHREO—2Th o ¥ ) b—b Xyl) . 96k
MRy & U CHl B AR Als Sl A SN TWD 7 vk h U oA (NaF) 72 8, A<
IERTRICFIH SN TS, ZNETOMIET, SmIE Xyl NOEEAFEE LRV, Xyl DY 2
Bl >»THELTEF VU b= 5 U VB (Xylitol 5P) 73, Sm D7 /L 2— 2 (Glu) RHFHCHINE &
PET 2 2 engEsnTnal A —J% . Smid, NaF |2 & » TIfBEREEET ) 5 — P fE &
N, ZORER, BREADIHI SN D Z ERRESNTWAEL 22T, Al —s "4+ 7 4
JL BRGNS D invivo TO Xyl 8 LUV NaF O FEIZHOWTH AL THRa LT,

Ei

WeBRE 74 X0 . Glu wik . Xyl ik MO8 Glu+ Xyl ISl OB DR, £ 72 NaF $EH 10 434
(AT 272 Glu TAIREE D DRIBICANES T — 7 84 &7 4 )V A EREL L, BEAGHHRR IS (B3R,
Ry b =R Y A, 7 EERIER) O HRRIE - AREHEEY . K OY Xylitol 5P A xR &L
T. CE-TOFMS IZ L % A # R o — Mfiff 217 -7,

TERLEEE

WMEOAWETS T — T XA F T 4 VA D x5 & U TR R B PE ) & ORI iR
DIFEAERTHRRE S, £72 Gu e RT#E T, TOMRHEEOLB 2R TEX 22 &0 b,
ARIEBNONET T — 7 NS4 F7 4V AOPEREIFIEIC, FHTH D Z LR sl

F7o. Xyl JEATIX, Xylitol 5P SR N7 OOARITEALES AT, GlutXyl PEA TiX
Xylitol 5P X FE L7223, Glu e n & e~ oG A, M EICHEREIT P72 2k
WO, XyUTAWET T — 7 A F 7 4 )V AORBPEATEEIZ 72 672005, Glu @413 & A E
L7222 ERREAL, ZHIVE T invitro WL THRTCFRL & A LR D Z L DRIB I LT,

—J7. NaF YOI X 0 AR RUA O NI OB D EEZ Sz Z L0265, NaF
ZAMET T — 7 A F 7 g )V AOFEREHC b B UREA L IH T 5 2 RSz, G
R D ZEBIENT N D | in vitro TBIE SN TE o= 7 —EBHELZE D, NaF [$R 4 O
SO BT 5 2 DR E T,

Ltk DT SHEEORBNCBE T 20501, REDOEMEZ L B2 invitro DIRFEHZ
TR, BEOAWES T — 7 A 47 4 )V A& T invivo DGR TEHBEIZ/RD & &
Z Bilz, CE-TOEMS & W AT T — 7 XA F 7 4 )V LD A Z R a— AMEETiE, 4% DR
BORKELEDOTHPHECE L, FrLWmAZREL T b0 Bbhs,
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CE-MS Analysis of low-molecular compounds related to polyamide 4
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Abstract

Polyamide 4 (PA4) is a plastic which has good thermal and mechanical properties, and
biodegradability. The low-molecular compounds related to the production of PA4 from biomass are
4-aminobutylic acid (GABA), glutamic acid (Glu, law material of GABA), 2-pyrrolidone (PRN,
thermal cyclodehydration product of GABA and synthetic intermediate of PA4), and pyroglutamic
acid (PGlu, thermal cyclodehydration product of Glu). We have developed the efficient conversion
process of Glu to GABA by biological decarboxylation. The four compounds in biological treated
samples were analyzed by CE-MS. The determination values of GABA and Glu were close to those

analyzed by pre-column derivatization HPLC.

XU®IZ

FxlTINFE T, BENLBWIE L ORI E A L, 2 ENEEs /4577 AF v
I CHDHRITIRE (FArrd) [Zo0T, FERBICHNT ZRFELFEEZTT I OOHH
BEGE R A BRE ORI E LTS A~ A B FE 5 ) ~—EEORFEIT-> TE T,
RUVTIRADE /) ~—Ty-7 3 /BEE (GABA) TH V., GABA (L7 /4% X Uk (Glu)
DOFIKFEIZ L > THDHZ LN TE D, XA LV ANDLD Glu OREIZ OV TIXFEEENBEIC
N ENILS NG TWD 72, Glu ZFRAICHLRE LT GABA 155 FiEaMat Lo
R KIBEEZ AW AL AT e AL D KREGHRIEZRT LN TER2, 20k
IZBIF 5 GABA B LN Glu DWIEILA YV F AT VBT = =V E RN T L T LFFE R
HPLC TITOINTWAH N JEMERFTLE A MNE TH L, 28 . R 7 I N41345D L 25 GABA
MODEHEEFICL > TIAKTET, ®miEF (>200C) TOBARIIZEY 2—¥r ) R
> (PRN) ZARRIE, ZNZ@B7 AN Y FMETCTHEREST 200 2B F T rt
AEfRDH LIk o TELND, £7-. Glu GABA & FREEICHKERIL L7-HE (>175C)
WZixer 7 g 2 U (PGlu) BNAERKRT 5,



U EDOBEILEMD H BT 2 JBRIZOWTIE CE-MS I K5 —FoMriENBEE SN TR
é?n“\‘tz~Aﬁ%ﬁﬁ: B DAY —LlleoTNDM P CE-MS O % 2 % Ofthod 4y
WZIKTFTTWS ZEBHEBETHL EZEZLOND, £ TEAIFIARY 7 I N4 BEE{Es ks
%9: LT, 72/ TH5 GABA, Glu, PGlu DIE/PRN L& & L, 25D —F4oHiE
L LTD CE-MS IZOWTHE 21T - 7~

£

CE #5213 Beckman-Coulter f1:% P/ACE MDQ % ]\, Polymicro Technologies fE#NEE
50 um, A 375 um, 2FE 80cm OWNHARME 7 22— A R U Xy 7 U —%2Hu iz, MS
451 121X Bruker-Daltonics 1% Esquire 3000 plus % V), #4115 % Agilent Technology i
CE-MS H ESI A v % —7 =— AT LV &kt LT, ¥ — A KD EHKIZIE Cole-Parmer #1454 model
74900-05 'V > VAR T E AV, W% 10 pL/min & L7z, CE OFUERE A &34 7 nL, VKBl
BIRICIE 1 M ¥R A v, FUNEEIL 30 kV & L7z, ESIEEIX—3 kv (BBA A ) (12
REL, R TTATHARDNRT A HATERZ 2O, JiEOEIE 10.0 psi, %&E OFE
CIREEIE 5 L/min KO0 320 CIZENENERIE LTz,

FERLEBE

HBHE, CEMSIZBTA2X YT U —RIZ100 cm FRETH LD, Fxr DT AT AMIBNT
1% 80 cm £ THEMITHZ ENAHRETH Y. GABA, Glu, PRN, PGlu DIRAIEUEANR & F\ /-
B, ZOIEF RIS 20 pRRET—FoT 2179 2 LN TETZ, £72. GABAIZHOWT
T LW ERROMER, 7 a LT oy AR WD 2 212 X0 S HTRERE
EEIDIEM L, S~T ORETCERET S ZENARETHo T,

= AW OV TIL, BIREE {&&ﬁ&&%{@ﬁ%@*ﬁ%%h%n SR CHHRR S LT R
10 mM ¥l A% 2 —1d 111 (vv) IBREWKE HWTZGEIC e — 7 mfEEO R S RO
PERE LT, 2D 9B GABA & Glu lZOW Tk, EEI :ﬁ%%a%f: GABA O K &A R %
HAWTT VAT AFEER(EHPLC L L7 & 2 A IRERBRO EBBRNSE Oz, — 5,
PRN X° PGlu (ZDWTIIDEEIE & DI TE oo 7223, FEEE O Il E & i
ST, REGMFHIIZZINOORIAEITIFEACREI ~ TR L D EEX L,
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Design and synthesis of novel fluorescent enzyme substrate for capillary
isoelectric focusing (CIEF) towards application to highly-sensitive ELISA
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Abstract

Enzyme-Linked Immunosorbent Assay (ELISA) is an established method using enzyme labeled
antibody. It is widely used for clinical diagnostic tool because highly sensitive and selective protein
analysis is possible. However, ELISA has a disadvantage that it is difficult to detect marker proteins
with very low concentrations. In this study, We designed and synthesized the novel fluorescent enzyme
substrate Rhodamine-DP (RD-DP) which is able to be concentrated by capillary isoelectric focusing.
This molecule reacts with alkaline phosphatase(ALP) to form fluorescent Rhodamine 110. Since
Rhodamine 110 possess amino and carboxyl groups, this molecule is expected to be concentrated by
the principle of IEF. Thus, with this molecule, development of highly-sensitive ELISA exceeding the
present detection limit is expected, because the final fluorescent product of an enzyme reaction in ELISA
can be concentrated at a certain point of capillary without any loss of it. Here, we carried out some
preliminary experiments involving capillary-ELISA using RD-DP, evaluation of concentration
behavior of rhodaminell0 which is enzyme reaction products using the capillary immobilizing

antibody.

i

il

P S I EVE(ELISA iE)IHUR —PUARS Z BERTIEME TRl 2 FiEThH Y . KX v
NIEDOHFIIIRS AN TS, Lo, WKRE CTORMPEETH D &5 f-ED
HY . XV EEELROINEOEBNEEN TN D,

AL TIE, F v €7V —EELBERUKENE(CIEF IC L > TRMEARER T A U 7 A
7 7 # —Y(ALP)JE /3 - Rhodamine-DP (RD-DP) % HiHIZa%dt - &k L7z, Z D4y 1%, ALP
EDIISIZE T, m—=F I 110 24T 5, v—F I 1101, HFRICT I 2 5EED
VAR VNV EFT D70 IEF OB TR TH D Z b Tl Lin- T,
ZONTFE RO RS AR % CIEF I X > TR THF ¥y BT U —NO— GBS



HZENHRETHY, RERERGIAEGIND EE X T,

AENZZ Dz v FEBLOT D OHMERGT & LT, RD-DP & H\ 7z ELISA CTalEH Dt
JFFOEENARETH L0 EMR L, 512, PikZNHEREHICEHEL Ly T ) —%
v, BERSAERY Th 5 e —4 3 2 110 O CIEF Efi 8 omat 217 - 72,

ER

MEEELF YTV —-OER : A 100um AOAEIF YT ) —NIZ7 a7 A > A #1{b
FHREAIC L > TEEfi L, Z 212 Anti-human IgG %56 SH 7=,

RD-DP %V /= ELISA OEBHF : filAEENMF Yy TV —% 4em (24 v b LFIRE
(0,1,10,100,1000,5000ng/mL)? IgG % % ¢¢ Human refernce serum % ZLEIVE A L, 20 43fHA
V¥ a_X— |k L7, Zi% Washing solution(0.14M HCI , 0.05% Tween 20 % & ¢¢ pH=7.4 50 mM
Tris-HCI buffer) THE¥F L7z, Z Z1Z 10 ng/mL Anti-human IgG-ALP Z#3#& A L, 20 /31 > %
2~_X— h L7z, N2 #1% Washing solution THE L7-, Af4IZ 12.4 uM RD-DP Z3E A L. 60
SEIA U F 2 N— b L7, aOBRER G 2 BUS L T,

FEEEILF v ©F U —% V- CIEF EBH#ERRS: 124 M RD-DP, X+ U7 —7 7454
I (Biolyte 3/10: 3%) , #sJN7l(Tween 20: 0.1%) % %% L 72 1 mM Tris(hydroxymethyl)aminoethane
WRIRIZ 0.1 UmLALP Z#00Z, 2 KA ¥ 2 _— L7z, ZhE dem 2 > b LIEPUAREE
by TV —IZEALZ, v T U —OWin%g U ¥ — —Fi#K (H;PO4 20 mM - 200 mM -
2M, NaOH 20 mM * 200 mM - 2 mM) |(ZEfill S 1.2kV OBJEZEM L, 9GP EE {5
HAS Uiz, Fio. RO #E % BXIR % (Electric osmotic flow :EOF) & il 9~ 2 72912, R
U727 VN7 I FPDMA)Z AR AEM LI2F ¥ BT U —TIT\, et L7z,

RD-DP % H\V\T ELISA #4TV, @ EIGBIZE 41T > 72 & Z 4 100 ng/mL LA |0 human IgG
DEBENARETH D Z LN bmroT-, 287 MY RD-DP 28 ALP FEFRHLIKRIC L » T —
I 10 2ERLTWD Z & 2R LT,

WIZ., BER LR & & TelAiik % PDMA v 7 UV —|ZE AL TCCIEF 2179 &, X0
U= NR—REOLETH M5 15 mm (U@ 0 FORMEABE Iz, — T,
EEEF v 7V —D5E1E, VP — N—JRED 20mM, 200 mM TiEF v 7 U —2(KT
FOIRE OFELN R ABRIIA OGN D b OO EITBE SN oTc, VI ——REL 2M
Lz E, D 15 mm (LI E8 s T ORMABIE S o, ik, REany 3
TEDODNTWLIXFYET U —Dae, £V V== sd H, OHNRT I /K, &
NARX VNV EZHET DX 7L > THE SN TLE 9 720 pH AR ML T2 H
OHAPDMA ¥ ¥ 7 UV —L 0 L Z LB ThoTolnb B 72,

AEIOFERD G ELISA %ICEEFRE SR 2 16fi - mERERTNT 2720 0544 /L7
T ENTERTYD, BE, IEF BHE 2 O 72 B ELISA Oiat 2D b,
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Improvement of CE-MS analysis using acidic electrolytes
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Abstract

For CE-MS analysis targeted to small polar metabolites, the acidic electrolytes such as formate or
acetate were often used. In the reverse directional electrophoresis (CE inlet sets to the cathode) with
excluding alkali, the anionic carboxylic acids including below pKa = 3 were detected by using
non-coated fused silica capillary. For metabolomics, rapid, high resolution, and high sensitivity
analysis were desirable. Here, we try to improve the reverse directional CE-MS analysis using acidic
electrolyte and non-coated fused silica capillary. For reducing of detection time, reducing capillary
length is good because the resolution and sensitivity were not getting worse. However, the capillary at
the cathode side were often broken by the large current for electrophoresis. Although reducing the
capillary inner diameter was one of the solutions to reduce the current, the sensitivity of detection was
reduced because injected sample volume was also decreased. As adding to less than 25 % of methanol
or 2-propanol without changing the acidic electrolyte concentrations, the current was reduced without
changing the sensitivity and resolutions. Thus, adding the small amount of alcohols to acidic

electrolyte is one of the solutions for improving the reveres directional CE-MS analysis.

XUBIT

¥y T U —EKIUKEVE BN EHCE-MS) LT MRSy 7D A # 7R v — AENTIC R &
NSRBI T 5, XHE. FEfR L\ - 72 KIRIK 2 CE-MS OIKENERICFIHT 5 Z &
X VIEFEOERKE) GUEHEAMIZ +45, MS fil% —H) CT7 X BREOOHINTE 5,
BICy—AH AL DmWEBI HE T2 2 LT 2 BEORHE, pKa=3 L DA
F MBS R ARETH D |y £12T7 = L7 E ORS00 R - v — R R
CERVEVKENE AR5 Z Lok Y, REAFEEZ L TV RWEES Y Xy BT U —THif
T OELIKE) GUEREAMIZ —5, MSHl& +#) NAHETHY pKa=3 LV bRV E LY
VERIR P DA T MME ., NF Y —R-6-V VBRI EORE Y UERSED BN RIREL 72 D 2,
Z OERMETKENR C O HAIESIKENIE A 2 R a — AMEN 72 ECIEFICHRATIEH AN, AX
R a— NENT CTITRE D, DEENELSERETH DL Z ENEEND, ARETIIXRZ K
ik & L7 & & D CE-MS 53T D 5 BRI 0 OB K[KENZ 31T 5 B 72 5 Feifb 2 il A 7z,



EER

F ¥ 7 U —ERIKEIERE X Beckman Coulter £E#! P/ACE MDQ % . VU EMAVE &5 475
IZ Thermo Fishier Scientific 15! Discovery Max Zffif L7, > — AN A XERBEEFICLY
FAESE, U RARITE A SRR 7 Nanospace SI-2 (2 X WG L, ZERIERIC/ D
KO L, T 7V —ITREMOERMI ) WXy T V=2 L, FyE7Y
—IESIm, ARSOum DL OEEMEL L TRES ENRETHE L, OIER~OREE
A UT, KENRIZ IM FBAEFLICEA L, A X2 —A02-7 X — LW o L IFR % iR
BIEDH T LI X o TUKENFE R~ DB 2 LT,
FERLELR

50% 2-Propanol % > —A{K L L7z IM FEETOW S AESIKENZ L D ~F ) — X BEfesH
(Glucose-1-phosphate, Glucose-6-phosphate, Fructose-6-phosphate)?® E4f7¢ 53 BfE 23S FIHE & 72 > 72,
XD BIEWVREDOFETIIZNALHEY VIEOSBENEE L o7, IM FREVKENHK Tl
pKa DAEWW NI R RS IR < i . I EW U W AT RER TR Sz,
= AT AOWBIHERIC KW T O b OIFENE TE 208 Lt OB ) L EREE O /BN #E
L RoTe, ZDdF ¥ 7 U —% 90cm LA FIZE S T 5 2 &1 & 0 04 RFH o KEiE 4 7k 7
el A, ERHTRELEK L ST EIMHREOSHEN R 7z, LU CE MR fHE T
BIEFIN 30 kVvm OHIZHES F ¥ 7 U —OEN LIZ LIRS, ¥y ET Y —E&2H
KT LEEBMBIWNRLT S RVFYET Y —HHEN/PEZVT 2D, 20O 1)50 pm X
DINSWVWHBEDOF Y ET Y —Z2HW5, 2) IM FEBIKENRIZA X /) —v, 2-7 X)) —) 5%
HIRAG ST TRELHER LI, DOFETIE, MMEOXF Yy T ) —%2 T 252 & TEHIK
PRS2 X2 ©7 U —MEDBPIES N, FE—27 OOfEENRM L L7z, Lo L/ANRIZKR
ST HBEANTE Z2WEEN D LIRIEE XS ETE R o7, 2O FIETH 5 XHRvkE)
WIZA B ) —)b, 2-Tas) — L ERAE SR L X OBRIKE T, KEEOER 2 IH T
DT ENTE, 2 — 1A — IR E OVKE) THIVULT V3 — L3 NS 720 KR
TOUKENK E REITEDLL RN oT, 50%LL EDA S ) — 2-TFasx ) — LV aFfHT 5 &
OYBRBEMN D L, BRIKE L BIRAHN AW L b EhoT-, XD XRICBIT 50
ERUKEN D /B, JEE A HERF L COMTRE OBMEZ 130021212, ¥ 7V —%28E< LEXR
VKENZ 230205 AR REL L, DEECRENREN L O ICXMmOBRELZ | MITHERFL, Zhic
25%LLTF DAL ) — VEOEMARASEDLZLICE DXy T ) — N EREIZ D
TLET, XY ETU—HENE Z 0 IT < sy, RRE AR U iR o R
VKBNS RIHECH D Z E N LT o T2,
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Dissociation kinetic analysis of Fe(IlI)-fulvic acid complex with dynamic
coating-non-gel capillary electrophoresis-capillary electrophoretic reactor
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Abstract

A rapid and effective separation technique for fumic substances, dynamic coating-non-gel
capillary electrophoresis(CE), was successfully applied to the evaluation of the kinetic properties of
the complex of Fe(Ill) with fulvic acid (FA) by capillary electrophoretic reactor (CER), which was
developed as a tool for direct measurement of the dissociation kinetics of metal complexes. The
peak height of Fe(III)-FA complex gradually decreased with the increase of the migration time. For
the evaluation of the residual ratio of Fe(Ill)-FA complex with the peak height of the complex,
nitrate ion, and adenosine 5'-triphosphate were used as the internal standard, and the external
standard, respectively. The dissociation rate constant (k4) of Fe(III)-FA complex was determined to
be (1.37 + 0.61) x10™ s, corresponding to a half-life of 1.41 h, by the first-order dissociation
kinetic analysis for the kinetic dissociation reaction profile of the complex.

i

il

iR PR D TIENSAFAE T D8k A A > (Fe(ID) N EVEIC BT DM 77 7~ v DA
VEATH Y, TOREIRITEKICH KT D 7V RER(FA) & DFEERLE L THEETH LD TH D 2
ENETDOFZEIC L VA B S NT. EFED X 5 i HUFIZE S Fe(IlD) O E IR K& O
W75 7 b D Fe(ID)DELY IATR A F = X LA FRRES 2 1T, Fe(Ill)-FA S5 D Rk G
BRI N EE AR -> T D, TNE T, EHENL 1 & ORI WG 2FIH L%
DA —/N—F— )V OWEEE T T ENL FEREEER A G LS IEb 00, ZivE
C Fe(IlD)-FA S5 D FRBIER S H PE EE (k) DF RN L7 WFgEBE 22wy, —07, Bxid7 2
VB ORENOREBR I R ER T DA I v T a—T 4 VIR BT U —ER
KENECE)ZBR L, CnEHWTERA 4 EOMEERZIILOETH7 IV WE @ﬂw
T AV B—=a a2 {ToTE V. A2 TIE, KiEZEBIERD ky OEBEE ) ATRES
Xy v 7 ) —BRIKE UG ZE(CER) VIZi#EH L, Fe(Ill)-FA 85K 0D ky DEH K % @iﬁﬁfﬁ%ﬁé@ﬂ
%17 -7,



EB

FA #EHT, EEEEMYE ¥ 60 A L7 FA(Suwannee river)% 0.5 mg/ml [ZFHH L, 0.45
pm DT 4 AI I T A NE—=THBLIELO&EMH L7-. CE /i3 eE 33.5cm, AL
£25cm, WIES0 pum OFERF U XY €7V —%MH U7z, vkEMEEARIL, U o BRiRE
AR (pH=7.0){Z HEC(0.5(W/v)%), PEG(Mw.10,000 1.0(w/v)%, Mw.8,000,000 0.1(w/v)%)% ¥#sI0
L7=b0EMHLEZ. % 7 U —I{Z 1 MHCI KIEFEZ 8% (10 min)#, VKSR EATR & 18k
L72(3 min). iEHIBRAIEAEGCLIOKV, 10s)THEAL, AT G (234 nm) L 7-.

Fe(III)-FA

WRLER ©
Fe(ID)-FA $E(KD ¥ A F 3 v 7 a—F 4 v 7 -3¢ hffﬂxﬁh

7V CE 3Bl Z 3BT, FIUINTEIE 2 216 S & Tk

Ref O B e 2 B8 O BXIKENX 2 B f5 L 72 (Fig.1).  ® NOs | ga Fe(lll)-FA

VKB F [ O BN £ > T Fe(II)-FA $8K D v — 7 5

EOWLNR SN, Zhx, CE BEDHEITICHE

o> T¥ v £ 7 U —WTFe(ll)-FA $5E DFRBER G Y © NO; FA | Fe(ID-FA

HEITLTCND7OTHD. Fe(ll)-FA DF v EF U

N Wﬁg%‘ﬁ}im((l)ﬁ)ci—rk}imf 3?) 6 ' 6 ‘1 2‘ Mi, raétion timé/min ; é ‘7
[Fe(Ill)-FA] — Fe(Il[)+FA (1) S %fb e S4t5 B B

L7223 5T, Fe(ll)-FA @ kq Z R 2DI121E, KL T L Fe(Ill)-FAgS A+ NO,-

ENINEE : (a)-20kV (b)-12kV  (c)-8kV

(PR ENRER) O BE ANz XT3 5 Fe(lll)-FA DOFRAFHREAL,
RO E LT v, 22T,
WA 4 ZNIEEMER T T /v 5-0 Vg
(ATP) 2 AMEMEME & L CHW D “EHEBRELIEIC X
D Fe(lll)-FA SR DIRFR L AL o72. T78bbH,
AR 5 ATP OERKENIX & BL&EST L, M
E&@/r j‘ <D I:OH 7 % é Tiﬁ‘*%,ﬂ: L f: FG(HI)—FA 'r,&“u%ﬁ: 0 2(;0 4(;0 6(;0 8(;0 10‘00 1200
DE—I @S (R(Fe(IH)-FA))’S:E ICATP DB — 7 5 & Migration time/s
(R(ATP)) T Bk AL (R(Fe(II)-FAY/R(ATP)) L, =~ h % Fig.2 Fe(Il)-FASE A DfRBE R IGTO 77 1)L
Fe(Il)-FA $EADFRIFR L LTz, VKEIRFR (1)1 %) L T R(Fe(III)-FA)R(ATP)% 7’11~ R L, F
¥ BTV —NEEESGIZ 31T D Fe(Il)-FA $5K DFRAFR DKM 7' v 7 7 A )V & 15%7-(Fig.2). %
7=, ZTNEQRTT 4 v T 4 > 7 LT, Fe(lll)-FA $EAD kg & L T(1.37£0.61)x10" s 2157~
R(Fe(II1)-FA)/R(ATP)= o exp(-kqtm)  (2)
PLE, CERIZ X% Fe(Ill)-FA S51RD kg DEFERNE ZZER LTc. £72, ks DIEN R DT
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—_

0.95 |-
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Abstract

Immunological detection of proteins of low solubility is carried out with western blotting. Its
immunochemical signals can be properly identified in terms of molecular weight. Although it is
widely accepted in the area of biochemical analysis, the whole procedure takes one day and precise
quantification is difficult. The epitope on a protein can sometimes be liberated as a soluble peptide by
limited degradation of a parent protein. The solubilized epitopic peptide can be a preferable target for
the detection with affinity probe capillary electrophoresis (APCE). In the course of development of an
APCE system for mouse prion protein (MoPrP), we found that a form of recombinant MoPrP
(rMoPrP) presents limited solubility under the conditions of APCE. We tested degradation of rMoPrP
and subsequent detection with APCE using an affinity probe (AP) derived from an anti-MoPrP chicken
scFv and capillary isoelectric focusing (CIEF). For this APCE system for rMoPrP, CNBr degradation
yielded several distinct peaks as complexes with the AP. The result suggests that the combination of
limited degradation and APCE could be a fast and precise alternative to western blotting of proteins of

low solubility or those forming a part of insoluble entities such as cells or extracellular matrices.
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Fig.1 APCE of CNBr fragments of rMoPrP
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Injection method using inkjet microchip for capillary electrophoresis
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Abstract

We have developed a precise and reproducible sample injection method using an inkjet microchip
for capillary electrophoresis. The method is based on microdrops and hydrodynamics. The volume of a
single drop was approximately 273 pL (1.01 RSD%). We could inject given volume of sample into the
capillary, separate 4 kinds of amino acids labelled by NBD-F, and detect them by laser-induced
fluorescence detection. Even or better reproductivity was obtained compared with hydrodynamic
injection that is an ordinary injection method. This method is useful to inject a small amount of the
sample precisely and reproducibly. And we can calculate the absolute amount of the injected sample

and molecules precisely.
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RV, UKENRIE 50 mM AR U ER-KER{ET b U U AREETR (pH 8.0) W=, REtE A
Ty FED S0 L, ¥ T U —~EA L. KEFERZ Fig. 1 ISR T. 1O
[3#9 273 pL (1.01 RSD%) TH 7=,

£, WERETHIEEELE OB E T2, FER%E Table. 1 (7. A7V =y ME
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2 4:3.125uM Gly
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5 6:3.125uM L-Asp
£
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Time /sec.

Fig. 1 Electropherogram of amino acids injected by inkjet injection

Table. 1 Comparison of hydrodynamic method with inkjet injection

HAITE 7=k ATy MEAL
EYNESLE 55cm, 10 £ 50 {i§,35V
L-Phe 0.75 ~ 7.30 0.77 ~3.21
v RSO L-Asp 0.31 ~9.47 1.66 ~9.42
RSD% L-Ser 1.75 ~5.98 0.43 ~3.09
Gly 0.70 ~ 5.33 3.13~4.50
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Abstract

A pre-column derivatization reactor has been developed on a PDMS-SU-8-glass hybrid microchip
platform for amino acid analysis with electrochemical detection. The micro reactor consisted of two
chaotic mixers with microfabricated cyclic pattern of herringbone grooves, and a reaction channel for
derivatization of amino acids with a labeling reagent, NPCA. The chaotic mixer demonstrated a
complete mixing within a shorter distance, compared with a typical Y-type mixer. The performance of
the reactor was tested by assessing the products with a lab-made microchip reversed-phase liquid
chromatograph. The chromatographic peak obtained with the reactor was seven times higher than that
in batch reaction, indicating its high reaction efficiency.
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DFH - 7= /=T X LA UHE (pH 5.0,

Chutlet Intet A ,‘\In'illl;}}ll;id

NN To RP-LC _
) 35 LT80.1 M NaOH /KIFi% 2 ¥ —Ic Phosphorc__ en
B L, REICH I REDOREE CCD AT ) channe]
THesg L, BT L7z, 3) V7 7 #—DfEl SU-8- S

& BUShR OFHET : X ¥ — L [FAEROEIEIC X mﬁﬂﬁﬁ
YV, Fig. 30KV 77 2 —aERL, JKH  pilicon rbber
T VI EN LT aryIN—b—F—

ek Lc. MERERHMI O 7201214 Ly B A e
505mMZ Y2 (0.1 MY Uz, pH 8.0), F1g 3 Shematic of the micro reactor. Channel
ALy FBH62mMNPCA (BUfb T3 height, 70 pm.

.7 h= N U IWRIK) 2 Z 4 0.6 pL/min, .
AUy R OB YU (kTR =k 20l Micro reactor
=1:1) Z12pL/min T U VR FITLD B 50°C
PR LT, ~A 71T A —DH IS S ¢ a0%c
HTHHE Lo~ 27 aF v 7 ECD - W LC %
BAEL, 7R~ h7 T 0B MET S LIC LY ¥ e
FHEROEBRMEEET-. D=5y FRT i 0 40°C .

FOGEAT 5 %61E, 77 v B L UYNPCA O g;g$=éﬁzﬁ
rﬁ 0 1 1 1 1 1 1 1 1

Batch operation —
v 60°C

Current / nA
=
[

IRFENTHGE L, PTERFEE Y IRk 2 mL Reaction time for step 1 / min
Z Nz TR T 4.6 70 < XA LT , ' .
$hE L dzge Fig. 4 Current obtained from the chromatographic

< o i 2 oz . . eak of derivative by varing reaction time of the
. ;: :\;;j___ g%ﬁﬁgf%ﬁ 1,%%5_;’}2- 7’2/?57;;,' g%t Ilerst step of the derizatizatign. ECD, + 0.3 V vs.
WP LGEERVWGEDO I —NDORSE
IR A B LT, IBAEDBIE I NEE, EXR2WEES, 2O D 30 mm OfF T 2
BTG DB S 1203, NS 556, A6 13 mm U TRk 2EK Th 7. LLED
b, RIXV—ITERMTHMRAET DI L 4MmR L.

Ny FRIZ K DFEMRCSOSDOREFHT LUE, KGO 1 BEEHDBELS, 2 BRHITEW =D, 2
OOIFY—L 1 BREOKISHRKZFF>U 77 % — (Fig.3) Zixalt Lz, [JEN#EKOHEK
W LD D O EH <2, HOmMEE s ZORKALLTD 24 ul/min & L7=. U
T oA —=HODLCIE T ) arFa—7 0 S, EEMK FR/)O3.0cm & L.

7 rERAWT, 1 B ORISKEOERE~DEEL NNy FXREBLXORY 77 #—T
Rt L7z (Fig. 4). ZOBme0s, RICHREOR I NE2 2 3 EO ) 7 7 & — 2 Fi
L7z, Fig. 4 23R 3 L9102, Ny FRUTBWT, B 60°C, KGR 4.6 43 TE L L5 Bl
X, RV T 72 —TI3KEoORMTHELNLTWS., £/, KU 77 X —7T, IGKFHH 7 57,
IR 60°C TOEMMIZ, TN ERFHONRyFXTHLN-BIRMOK 7 5 ThHoT-.
KUY T 72 —IZBWT 1 BBEOMIGKZ 3.8 /3 & LA, LC £ TICEIET HIFHIX 8.4
3C, MERRREMAREIX S UL Th otz Lk, FERbnE~A 7 ok A7 5L LT
ToZ2 8Ly, #ERaEbEn ANy FRL D LERKFH CHRWEREZS5 Z LN TX 7.
DT END, MOT I VB TORGDBURETH LN, T I JBO~A 7 anghfis AT AD
LI ERFERY 77 X —OFFITRB L.

References
[1] T. Sasaki, T. Fukushima, M. Ohishi and T. Toyo’oka, BioMed. Chromatogr., 22, 888 (2008).
[2] A. D. Stroock, S. K. W. Dertinger, A. Ajdari, . Mezic, H. A. Stone and G. M. Whitesides, Science,

259, 647 (2002).

B

AAFFED—FNI AL 23 FERV AR B FE (AR FEB @B e GERIFTE C,

23550087)) DB AEZ T b D THD.



P 1 6 8-Aminopyrene-1,3,6-trisulfonic acid fZibEZ L /7 BB
- DF v T A REHREREHR D EANT 7 4 =T 4 —EXIKE

O WAL, @EEKET, T8k, R%eE

A

On-line Preconcentration with Partial Filling Affinity Capillary
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Abstract

Glycosylation is one of the most complicated post-translational modifications of proteins and plays
important roles in the expression of many biological functions of proteins. To interpret the diversity of
structure of glycans, a highly sensitive and reliable method should be developed for profiling of
glycans. Here we report a novel and sensitive affinity capillary electrophoretic method based on the
combination of affinity to lectins using partial filling affinity capillary electrophoresis (PFACE) with
large volume sample stacking using electroosmotic flow (LVSEP). Glycans from glycoproteins were
derivatized with 8-aminopyrene-1,3,6-trisulfonic acid (APTS). Whole of the capillary was filled with
an aqueous diluted solution of APTS-glycans, and then the anodic end was filled with a short plug of
lectin. By immersing bot end of the capillary was immersed in Tris/acetate buffer and applying
separation voltage, sample phase was removed from cathodic end by electroosmotic flow besides
APTS saccharides are stacked at the boundary of lectin phase. After the depletion of aqueous phase the
APTS saccharides are separated based on the affinity to the lectin and separated based on their size

and charge ratio. Careful choice of lectin indicates structure information of glycans.
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Fig.1. Principle of lectin PFACE with LVSEP.
Large volumes of APTS-labeled glycans mixture
and lectin solution were introduced by pressure.
By applying voltage, sample and lectin bands
were concentrated at anodic end and finally
APTS glycans was passed through lectin band
and separated background electrolytes.
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Fig.2. LVSEP concentration and
separation of APTS labeled glycans from
human serum transferrin with (a) AAL
injected at 0.5 psi, 30 sec (lower trace)
and (b) without AAL (upper trace).
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Metabolomic Profiling of Dichloroacetate and Pyruvate Efficacy in Cybrid Cells
Harboring MELAS Mitochondrial DNA Mutations
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Abstract

Mitochondrial myopathy, encephalopathy, lactic acidosis, and stroke-like episodes (MELAS)
syndrome is one of the mitochondrial cytopathies caused by a nucleotide A-to-G mutation in
mitochondrial tRNA"“Y"® gene. Dichloroacetate (DCA), a lactate-lowering agent, has been used as a
typical treatment agent for MELAS, but its clinical efficacy is considered doubtful. In contrast,
pyruvate treatment was recently found to alleviate clinical symptoms of MELAS and thus is promising
as a highly effective and side-effect-free therapeutic. Here, we conducted comparative metabolome
analysis on cybrid human 143B osteosarcoma cells harboring normal (2SA) or MELAS-mutant
mitochondria (2SD) by capillary electrophoresis time-of-flight mass spectrometry to elucidate
metabolomic effects of DCA or C-labeled pyruvate treatment on the cybrids. Quantifications of the
time-change in 161 intracellular and 85 medium metabolites and flux interpretations in the cells
clarified consistently low ATP levels and poor energy status in 2SD cells. The treatment of pyruvate,
but not DCA, improved [NADH]/[NAD] of 2SD cells, thereby enhancing their anaerobic glycolysis
and partial TCA cycle for maintaining the energy status as high as that in 2SA cells. The results
demonstrated a dramatic and sustainable effect of pyruvate administration on the energy metabolism
of 2SD cells, supporting an idea that balancing the [NADH]/[NAD] is crucial for facilitating ATP
production and improving energy status of MELAS mutant cells. Pyruvate was thus identified as a
more effective and metabolically rational treatment regimen than DCA for improving symptoms

associated with MELAS and even other mitochondrial diseases.
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Development of two-dimensional separation method using combination of ion
chromatography and capillary zone electrophoresis

Kenji TANABE*', Sachi NAKASHIMA', Tatsuya TOMINAGA', Yutaka IIDA' and Takeshi
HIROKAWA®

'Te oray Research Center, Inc.

*Graduate School of Engineering, Hiroshima University

Abstract

A new two-dimensional separation method using combination of ion chromatography and capillary zone
electrophoresis (IC/CZE) was developed for various ionic species. In order to improve the selectivity and
enhance the sensitivity, electrokinetic injection CZE (EKI-CZE) was performed for the fractions obtained
by IC equipped with a suppressor. Determination of inorganic cations, amines in the standard solution and
separation of inorganic anions, organic acids in the standard solution were reported in this study. The results
indicate that IC/CZE has unique separation capability. The detection limits reached ppb level comparable
with those of IC.
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Determination of silicate (Si032_) and borate (BO33_) in drinking water
using capillary zone electrophoresis
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Abstract

The performance of capillary zone electrophoresis (CZE) for the determination of silicate (SiO5>)
and borate (BO;”) in drinking water was examined. The quantitative limit for both SiO;* and BO5>
derived from standard solutions was found to be I1mg/L. Linear relationships between the
concentration and peak area were found to be 1-140mg/L for SiO;” and 1-30mg/L for BO;>". Because
BO;> was not found in seven drinking water samples, examination for sensitivity improvement using
electrokinetic injection CZE (EKI-CZE) was carried out. Although 100 time sensitivity enhancement
was achieved for standard solution, serious suppression of sensitivity was observed for drinking water
samples. As this was considered to be caused by carbonate.
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Determination of Major Anions in Human Serum Samples Using
Capillary Zone Electrophoresis

Kenji KITA™', Keiichi FUKUSHI', Atsushi HIRAOKA?, and Takashi MIYADO®

'Kobe University Graduate School of Maritime Sciences
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Abstract

We developed a capillary zone electrophoresis (CZE) method with indirect UV
detection for the simultaneous determination of major anions, such as CI, PO.*, citric
acid, and lactic acid in a human serum. As the background electrolyte (BGE), 5 mM
2,6-pyridinedicarboxylic acid (PDC) containing 0.001% hexadimethrine bromide (HDB)
adjusted to pH 3.5 was used. The limits of detection (LODs) for C1°, PO,”", citric acid, and
lactic acid were, respectively, 0.061, 0.020, 0.11, 0.15 mg/l at a signal-to-noise ratio of
three. The relative standard deviation (RSD, n=6, intra-day) of peak area obtained for CI’,
PO,*, citric acid, and lactic acid in a human serum sample for quality control without
deproteinization, were 3.2, 5.2, 2.0, and 2.9%, respectively. The analytes were detected
within 7 min. Deproteinization was not required washing the capillary with 0.1 M NaOH
between runs. The analytical results for CI" and PO,> in the samples obtained by the
proposed method agreed with those obtained by conventional methods. Investigations are
in progress to determine other anions such as L-ascorbic acid (AsA), uric acid (UA), and

acetic acid in human serum samples using CZE.
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Fig. 1. Electropherogram of a
serum sample for quality control.
Electrophoretic conditions:
capillary, L=72 cm, Lg.=50
cm, 75 pm [.D.x375 um O.D.;
BGE, 5 mM PDC containing
0.001% HDB adjusted to pH 3.5
with 1 M NaOH; voltage, 15 kV
with the sample inlet side as the
cathode; wavelength for
detection, 273 nm; sample, a
human serum sample for quality
control without deproteinization
(normal range, 20 times diluted);
vacuum injection period of a
sample, 3 s (63 nl). Peaks: a, Cl7;
b, PO,’"; ¢, citric acid; d, lactic
acid. The capillary was washed
with 0.1 M NaOH between runs.
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Determination of Inorganic Anions in Seaweed (Wakame) Using Ion
Chromatography
Takashi IYAMA ™' and Keiichi FUKUSHI'

Kobe University Graduate School of Maritime Sciences

Abstract

We describe a method to identify the origin of dried seaweed (Wakame) through the
determination of inorganic anions such as bromide, nitrate, phosphate, and sulfate in
seaweed using ion chromatography (IC). It is difficult to obtain dried seaweed samples
whose home of material is known. Therefore, salted seaweed whose place of origin is
known was obtained from three different districts, Sanriku area, Naruto area in Japan, and
China. The salted seaweed was dried and powdered to prepare dried seaweed. The above
components were extracted from the powdered seaweed into water using ultrasonic
extraction prior to IC analysis. Linear discriminant functions were obtained using the
PO,’ and SO, results. For seaweed in Sanriku area and China: Z=-7.04+6.03x,+3.56x,
(Z: discriminant function; x;: concentration of PO43'; X,: concentration of SO42'), in
Naruto area and China: Z=-11.0+5.42x,+8.83x,. When Z<0, it was identified that the
seaweed was produced in Sanriku (Naruto) area; when Z>0, the seaweed was produced in
China. Investigations are in progress using additional samples to improve the accuracy of
the discriminant functions. The discriminant functions finally obtained will be applied to
the analytical results of dried seaweed previously obtained.
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AG4A-SC, separator column, AS4A-SC;
suppressor, ASRS300; mobile phase, 1.7
mmol/l NaHCO; + 1.8 mmol/l Na,COs;;
flow-rate, 1.5 ml/min; detection,
conductivity.
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Determination of Metal Ions in Vegetables Using Capillary Zone Electrophoresis
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Abstract

We developed a capillary zone electrophoresis (CZE) method with direct UV detection for the
determination of metal ions such as Ca*’, Fe'', and Zn*" in vegetables. The following optimum
conditions were established: capillary, Li;=59.6 cm, L4x=49.3 cm, 75 pm 1.D.x375 pym O.D.; BGE,
0.02 M borax containing 2 mM trans-cyclohexane-1,2-diaminetetraacetic acid (CyDTA); applied
voltage, 20 kV with the sample inlet side as the anode; detection wavelength, 200 nm; pressure
injection period of a sample, 10 s (50 nl). The limits of detection (LODs) for Ca*", Fe’*, and Zn*" were,
respectively, 0.41, 0.16, 0.48 mg/1 at a signal-to-noise ratio of three. When extracts from ice plant were
analyzed, the relative standard deviation (RSD, n=4, intra-day) for Ca®", Fe*’, and Zn®", respectively,
for migration time were 0.36, 0.21, and 1.1%; the RSDs of peak area were 3.8, 11, and 14%; the RSDs
of peak height were 2.3, 8.0, and 5.8%. The proposed method determined the above analytes in ice
plants (Mesembryanthemum crystallinum L.) for 15 min. Investigations are in progress to separate

Mg** from Mn*" in the sample solutions.
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Zhzig (8 60°C) L, HEETTVIELA. WA 020g120.13 M 2 10ml Z¥R00L, HEEE
i E1T-72 2. Ak, AW 2 mM CyDTA 21z, AJECX S LZ. v — 27 miEk
D ERIREZRD, AEE100g FOREEA A GHEEZRD-

FERLEBE

TN, Bk, HHOBREBREERLZEZA, =V EBEHWEEE, ERtoR
WHDRE B (1=0.9949-0.9995), FEMERIK & i LTcssa, B — 7 i & Ok Bk fE O+
AEHERZE (RSD, n=4) 1X, i, 2.1, 0.88, 2.7%M (1 0.42, 028, 0.48%THV, K
HIRAT 041, 0.16, 048 mg/l ThoT=. T A A7 T MAHIRZ /T LI=kE R, TKEIRER,
P — 7 g, B — 2 & ED RSD (n=4) 1%, B AIZOWTIL 035, 3.8, 2.3%, 8613 0.21,
11, 8.0%, ML 1.1, 14, 58% Tho7/-. SRIOFERTIX, 7 77 REREKEZ W THE: L
7T AAT T RENaCLIRIREFANTHEEE LT A AT T hTIEAL v o A, 8, HEHO
GEHBRICEIA LN ST, £l2, TART T Mhogk, HNEEITERWZD, @EEE
IERMETH T, BUE, ~T UL~ 0L OO EER O B RS O iRz
ODWNTHETTH D,

= (A) 3 (B)
= e
3
o a
L——“— C
| | 1 1 | | | | 1 |
4 5 6 7 8 910 9 10 11
Time, min Time, min

Fig. 1 Electropherograms of extracts from ice plant. (A) Determination of Ca’**and Fe*". (B)
Determination of Zn>". Electrophoretic conditions: capillary, L=59.6 cm, L4=49.3 cm, 75 pm
L.D.x375 pm O.D.; BGE, 0.02 M borax containing 2 mM CyDTA; voltage, 20 kV with the
sample inlet side as the anode; wavelength for detection, 200 nm; pressure injection period of a
sample, 10 s (50 nl). Peaks: a, Fe*"; b, Ca®*; ¢, Zn*".
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CZE Determination of Nitrite and Nitrate in Seawater: Composition of
background electrolyte
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Abstract

We have been studying a method using transient isotachophoresis (tITP)-capillary zone electrophoresis
(CZE) for the simultaneous determination of NO,  and NO; in seawater using artificial seawater at low pH as
the background electrolyte (BGE). We have found the reproducibility was improved by rinsing the capillary
with 1 mol/l NaOH before the first analysis in each day and using a BGE containing Br™”. In order to improve
the reproducibility and enhance the sensitivity analytical conditions were examined: pH of the BGE, the
addition of SO,” to the BGE, and variation of the injection mode for the sample and terminating ions. It was
found the reproducibility was improved using a BGE without SO,”: when the artificial seawater sample
containing 3 umol/l NO, and 20 umol/l NO;™ was analyzed, the relative standard deviation (RSD, n=4) of
peak area obtained for NO, and NOs™ were 5.4 and 2.0%, and for peak height 4.5 and 3.1%, and for migration
time 0.34 and 0.37%, respectively. The sensitivity was slightly enhanced using vacuam injection mode for the

sample and an electrokinetic injection mode for the terminating ion.

IXC®HIT

EARFALOFRRWE CHHUKFORETE, VU EOREEEATEET 5 2 21T, MWERERE
KO LB O EETH S, Fhexld, WAKFHO NOy LY NOy % Rl I [FRFERT 572
WIZ, —REERESRVKE) (ITP) XA 4 74 ViEfEEZFIH L% v B 7 U — Y — Rk
EABRE L TEXZ, MEEDOE 30 BIAS VRV AT, vKENE (BGE) & LTBraaie A TK

(pH3.4) ZfEH L, —H OOHBIAARTIZ 1 mol/INaOH T+ &7 U —%{H9 5 Z &2k D, NOy
KOINOy D& —7 [Hiff, @S, KEIRFHOFBMENSGESIND Z 2R L. AIETIE, 61T
FEUE R QYRS 2 E 5 7-912, BGE @ pH, BGE 10 SO, B ONF — 2 J /LA A iK
HAJEORB IOV TR L=,

FR
Xy 7V IR 75 um, &K 72em, A%E S0em TH Y, M EIZ210nm & L7=. BGE
& UCpH 47 IZilE U7o ALk & Y, BUEH T 3 pmol/l NOy K U 20 pmol/l NOs - i1 L 72 A T3
Ke Uz HUNETRIL 6kV GUEREAIZ2H5R), 4 — I F LA A ik & LT 600 mmol/l KT
U D AR A AW, BB OV — 2 A A ARIEANE L LT, BZERS D D WITERN



HEANEZ VT

FER LB

F9, REBEAEE UTHEZERG |, 4 — A FURREAEE L CESHEAE (10kV)
Z Tz, pH4.7 ® BGE TIIRBHEARIL S B, & — I F b A F U IRFEARERTT 99 #0723 feii
Tholz. ZOWE, NOy, NO;D RSD IX, £ F e —7 HfE 18, 2.0%, B —7 &S 17, 1.4%,
VKENRERE] 023, 024% CTh o7z, mEILT 57-0120F, B OV — LA A8 A B AN
FTHUENH DA, BGE T SOLICHKT 2 v AT AE—7 BT BRIRSY & 24— F A o
EDMNAHET BT20, X — T INA T UREANBZBINTE R, Z2T, SOFEZE LA
TH#EK%Z BGE & LTHW=EZ A, VAT A= PNEL RN X — X F A A VRN

% 155 B cHNCcE 7= (Fig. 1) . Z DA, NOy,
NO; @ RSD 1%, £ —7 g 54, 2.0%,
B —7mE 4.5, 3.1%, UKEIRFHE 034, 0.37%TH
D, NO; OB —7 HfE& N —7 @ XD RSD A3
SES 7=, LOD 1E 0.16 umol/l, 0.10 pmol/l T
v, LIRTCHESE L7216 2 & el L, NOy @ LOD
Z 12K FCEZ RICSOS &2 E 2 WA THE
K (pH4.7) % BGE & L, BRI —I 1A
A UWSRENEE L CTEZEN S NEZ W, 20
By, PBHEARFRENI S B, ¥ —I A A%
WENRHRIL 23 D35 TH Y, NOy, NOy D
RSD &, #nEhn e —2imkE 11, 54%, v —7
S 10, 7.6%, vKENIRERT 0.83, 0.96%TH Y, LOD
1Z0.11 pmol/l, 0.14 umoll Th-7=. Wi, Akt
HAEE LTERWIEANE (6 kV), ¥—I) 1
A A ARIENEE UCEZERS MEE W =
DY, WEHEARNL 10 B, ¥—3F 114
VR NIRE I 23 B3 i T v, NOy, NOy
D RSD 1%, TNFENE—7 @fE 15, 9.3%, tB—
J RS 14, 9.6%, UKENNE 026, 0.28%TH Y,

LOD % 0.22 pmol/l, 0.32 pmol/l TH-o7z. ZTivh
OFER I X —IF A F L EBANEE L TER
AR, RERE AL L U CEZER S 15D RE M
UHEDORTHERITH S Z EbhoT-. BITE,

PRENEGHAA L OF pH IZHOW T E SITHRFT Th 5.
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Fig. 1 Electropherograms of a mixture of 3
umol/l nitrite and 20 pmol/l nitrate in
artificial seawater. (A)With SO,”. (B)
Without SO,”. Electrophoretic conditions:
capillary, Li=72 cm, Lg=50 cm, 75 um
I.D.x375 um O.D.; BGE, attificial
seawater without SO, voltage, 6 kV with
the sample inlet side as the cathode;
wavelength for detection, 210 nm; Sample:
artificial seawater containing 3 umol/l
NO, and 20 pmol/l NOs; vacuum
injection period, 5 s (105 nl). Terminating
ion, 600 mmol/l acetate; voltage for
electrokinetic injection, 10 kV; period, 155
s. Peaks: a, NO,; b, NOs’; ¢, CH;COO'.
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Determination of Organic and Amino Acids in Vegetables Using Capillary
Zone Electrophoresis
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Abstract

We developed a capillary zone electrophoresis (CZE) method with direct UV detection for the
determination of CI', NO,’, NOj3, organic and amino acids in vegetables. As the background electrolyte,
a mixture of disodium hydrogenphosphate and hexadimethrine bromide (HDB) was used for the direct
detection of the analytes. The limits of detection (LODs) were 0.066-4.2 mg/I at a signal-to-noise ratio
of three. The values of the relative standard deviation (RSD, n=4, intra-day) of migration time and
peak area were, respectively, 0.28-0.47% and 4.0-9.3%. The proposed method determined the above

analytes in common ice plant (Mesembryanthemum crystallinum L.) for 12 min.

X C®IT

B, 7 77X DEDRESCHEN THRAEL TS, 7 7713 E LTHMZRESY
ZELD, WMMOAERZHET ST M) U2 Gl i, BEERICHET ) U AR
WEVELT DT A AT T (Mesembryanthemum crystallinum L.) &\ 9 B33 EH ST
Wb, £ZTHRXIE, BT N ULABEERORDVICy 75 EBAREEFIH LTI A RATZ
VNEFEE LTS, ARMFETIE, £, CZE ICX AN OT X BEOEERMFIT OV TR
Tz, WWT, FEL LB IV TART 7 NROGHBE T X/ BEERL, 7
77 EEIRE DA AP DOV TRRET LTz,

EER

KEINAFIZLA T oMY TH 5. F¥ 7 U — W 75 um, £F 112.35 cm, A%hE 100 cm ;
FIINEEIE : 25 kV (BUBHE A Z B2H50) 5 MR 190, 210, 270 nm (EEWEIE TR 190,
210 nm (NO,,, NOs E&EIRF D7 210 nm) , EHEENOEEE TiX 270 nm) 5 3EHEA - H220 5 1% (50
kPa, 1s (70 nl{TFAY)) ; FEAERRWE - 50 mg/l CI, NO,, NO;y, = Ufg, /= fg, Ur =



B, TANTXUER, JNE I, BERORGTER. KENRIZOWCRRE, FRMEHRE, T8l
PEDBEN S LU T ORI AR Lc - it (U UEAKREZF MY 7 A (NapHPO,) Z W
To RN LTS, 2,6-8° ) U VAR U E (PDC) A WS IEEEESNIOR ), vRENIR O
pH, EXURZ A KRS D 72O OGA A K&t (0.6 mM LT R 7 v b U AF L
7= A (TTAC), 0.001% FRAL~FH A R U (HDB)). RWWT, LIRS O ER
AER L, TA A7 5 KA L. B — 27 HfE L D BT E 25k, AEE 100
g PO ERREERDIZ. TARAT T2 MOKLRSIE, AREEICH LT 2 fFEOHK
THIH L7z, 7235, CI, NOy, NOy, ¥ = UEEERRHIHHE A 100 512/ L7z,

FERLEBE

BHIEERRT L& 24, BEBEEAOEE X0 b, EERNECEO FAEE, HHME s
BIZENo T2, KENED pH I, STt Rk 3 EA A 1Ak L, BERENRH Y, /A ADB/HS
W 106 & L7, FEEMEAIE LT, TTAC ZHWeSE, EY AR v 2 I i
E— 7 OFBRENEN -T2, HDBE# WS Z & L Lz, B — 7 mfEaE vy, O ctgak
OB EER LIZE 25, EREORWLORELILE (1=0.9978-0.9996). F 7=, Mt
FRAIL 0.066-4.2 mg/l Th o7z, ARIEZED T A AT T > MR E T L& 25, TkEjEE
MR O — 7 HHE O AHE AR 1T 0.28-0.47%, 4.0-93% CTH-7=. 728, HEERIIH RS
FTThote. Fig 1 I CTARAT Ty MiikO= V7 va7xa /T nemd. iz, 77757
BB O NaClH R CHIEE LT T A AT T b Rl LT 2 A, 7 757 LA THES
Li=hns g, U agndbianl, TANRTX U, TAX I UREVEINR S
o, B, RECE VOB ZICHONWTHONT 5 TETH 5.

(A) (B) e Fig. 1 Electropherograms of an

o T , o . extract from Mesembryanthemum

S z al . .\ = 3 l crystallinum L. (A) 200 times diluted.

s 2 [ | H = | (B) 2 times diluted. Electrophoretic

§ S sy | | | § = | conditions: capillary, L,=112.35 c¢m,

2 <] .'wll,l' W 'J"‘y-'.*‘l Ll"LIuI. 2 | L4e=100 cm, 75 pm L.D.x375 pm

l v 0.D.; BGE, 20 mM Na,HPO,

[ 190 nm I containing 0.001% HDB adjusted to

| ‘| l | | pH 10.6 with 1 M NaOH; voltage, 25

| | | | | kV with the sample inlet side as the

i b I! i | Il f § I:R cathode; detection, 190 nm (a, d, e, f,

A il iI| (g i g, h) and 210 nm (b, ¢); vacuum

e et 1 | R T R < :

210 nm o 41, injection period of a sample, 1 s (70

TS LT | O e g nl). Peaks: a, CI'; b, NO;’; ¢, NOs'; d,

| | | | | 190 nml oxalic acid; e, citric acid; f, malic

7 8 9 10 11 12 acid; g, aspartic acid; h, glutamic
Time, min Time, min acid.
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Determination of Ammonium Cations and Alkali and Alkaline Earth Metal
Cations in Jellyfish by Capillary Zone Electrophoresis
Yang KANG' and Keiichi FUKUSHI'

Kobe University Graduate School of Maritime Sciences

Abstract

We developed a capillary zone electrophoresis (CZE) method with contactless conductivity
detection for determination of ammonium cations and alkali and alkaline earth metal cations in
jellyfish. As the background electrolyte, a mixture of 25 mmol/l 2-(N-morpholino)ethanesulfonic acid
(MES), 25 mmol/l histidine (HIS), and 2 mmol/l 18-crown-6 was used for the complete separation of
all analyte cations. Jellyfish (4. aurita and N. nomurai) were stored, respectively, in containers at room
temperature after they were collected. The supernatant solutions (5 1) were concentrated ca. 5.8 times
using a homemade concentrator. The proposed method successfully determined the above analyte
cations in the supernatant solutions before and after concentration.

XU ®IT

FxlxonEx <, 7772 BEOERE LTARRATE W BE L& —RIZ,
77 HROERET N U AT OEREMEIT 50, EFEESN TSI T A AT T
MIZOERBRETHEAT N VLA EZXLELT S, ZNETONET, 7 773 5FET HTE
T CHR R RN HIR L L, 7 T SRRy O R BIAIY, 0t H T EBARIRPICBATT
HZENDNSTWD, £, 7T DK 96-97%I13K5 TV, TR IEE LK S T
FHETHD. F2TC, TAATLT L MR 54 FBABEEFIATE RN EEZ -, —
7, Fxl, 777 EBAREFIRAT O, @ita X NERET 572018, RERROREZE
INBEREER A FER LTV D . 2O, BMERIECEY, AHKS OB Z TE 57217
oW, EZT, AETIE, £7, BEXRCEERNGEZM A7 CZEICXLD7 77O NHy
LT NAY « TAA) HHEERA AV EEEEWSIT DI E 2 HME Lz, D0 T, Ak
WXV, BRERT%O EBRETO Z NS EER L, RO RERD .

EEBR

KBV XL T oMY TH5. 7 U —: N 50 um, 2K 80 cm, AZIE 59.75cm ;
FUINEEE @ 20 kV ; feiias « FERAR S RUE B AR ; BUBHEARER] (EZERENE) @ 1s;
VKENE : 2 mmol/l 18-7 T 7 -6 ZIRIMML7- L-BE AF T (HIS) & 2- (N-E/LKRY /) =&
AV R (MES) IRATEIR. HEYERENE LT, 0.4 mg/INH,-N, 0.8 mg/1K", 0.2 mg/l Ca*",
20 mg/l Na*, 2 mg/l Mg* 1R AVR1E 2 FH5 L, HIS & O MES /% % 10-50 mmol/l & 2k XH7=.
WESL L= B0 £, MBBRAIER L. DWVWT, |ETIRELEZI XI5 RO F



B U T 50 EEREE R, BZENEEMERITHROWREEEARL, AEICEIY 2 bk
SERERLE. B, 2 X7 740X, 2007 4E 8 HICEWEE ) KIKFEHERERTO 7 7 7 EECE
BELOERERL, —J, =FEBL 7 T7701%2005F 12 AICBREERF LD E-TH BN, =

BTHREFELEZELOTHS.

fEREOEE

HIS &% Y MES 78 10 &Y 50 mmol/l D4, Ca*’, Na™™ Mg D3l A1y T - 7=
25 mmol/l TIX, T XTOONDEETE, /A RAE/NEhol=. LT T, kEhikE LT,
2 mmol/l 18-7 7 -6 Z I L 7= 25 mmol/l HIS & 25 mmol/l MES DIEAIRIE & A5 Z &
L7z BE—Z A AWEEAORERIZ, NH, TiX y=1.86x10°+1.82x10° (y=t"— 7
&, x=0.20-1.0 mg/l, r=0.9889), K Ti% y=5.65x10x+1.39x10> (x=0.40-2.0 mg/l, r=0.9948),
Ca* TlE y=9.30x10°x+13.1 (x=0.050-0.25 mg/l, 1=0.9984), Na" TIl& y=827x10°x+1.04x10’
(x=5.0-25 mg/l, 1=0.9984), Mg* Tl& y=1.52x10’x +1.88x10> (x=1.0-5.0 mg/l, 1=0.9987) T&

D, EREOBRWLORELNTZ., E¥— 7
o, ©— 7@, UKEHRER] M xR 2=
(n=8) IXZTNn T, 23-48%, 1.1-42%,
0.25-032% Td > 7. MHRA (S/N=3) IF,
0.028 mg/l (NH,"-N), 0.22 mg/l (Na"), 0.12 mg/
(K"), 0.072mg/l (Mg*), 0.040 mg/l (Ca®")
Thot. KB, BEaFOI X7 757
ARG E SN LT 2 A, NH,-N, Na',
K", Mg*, Ca’'BEIZzhEh, 314, 10750,
323, 1390, 78 mg/l TH 7=, £7=, IEMHE (R
i 5.8 %) DI X7 747 BRI E 3T LTz
& 24, NHS-N, Na', K", Mg*, Ca’ B/
ZhZEH, 195, 52900, 1580, 5830, 0 mg/l
TH-7-. NH,,, Na’, K", Mg*, Ca” " D
KTFENZh, 89, 16, 16, 28, 100% T -
7=, —Ji, BfEsiocF ¥ s 757 EBRR
A IXZ N2, 320, 9950, 369, 1160, 0 mg/l
ThY, BEGEOFY 7 T4 LBRE
FEiXZFNn2Eh, 352, 49300, 1340, 5640, 0 mg/l
T®H-o7-. NH,,, Na’, K", Mg*, Ca” " D
KTEnzh, 81, 15, 36, 17, 100% T -
7=, BUE, NH," KO Ca™ ORIV R a2 51
MHEIZOWTHRFF TH L. 4%, KSR
wWhoT Y TR ) PEERA A R
FEEA A DERZITV, CZE ORRdRs
L COBEXZEE R 4 O HATREMEIZ DV
THETL TV E .
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Fig. 1  Electrophoretic  conditions:
capillary, Ly =80 cm, L4=59.75 cm, 50
um [.D. X375 um O.D.; BGE, 25 mmol/l
2-(N-morpholino)ethanesulfonic acid
(MES), 25 mmol/l L-histidine (HIS) and 2
mmol/l 18-crown-6; voltage, 20 kV with
the sample inlet side as the cathode.
Sample, the supernatant solution of A.
aurita before concentration (500 times
diluted); vacuum injection period, 1 s
(ca.11 nl). Identification of peaks: a,
NH,"; b, K"; ¢, Ca’"; d, Na'; e, Mg%.
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Comparative Metabolome Analysis of Vitamin C-sensitive and -insensitive
Cancer Cells
Megumi UETAKI*
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Abstract

The intravenous administration of high-dose vitamin C (ascorbic acid) is getting attention in cancer
therapy. Recent studies suggested that high-dose vitamin C exerts the pro-oxidant effect, rather than
the anti-oxidant, and selectively kills the cancer cells. However, the mechanism of the cytotoxic effect
in cancer cells has not been clarified yet. To increase the information on this matter, we here analyzed
the metabolomic changes after vitamin C treatment in vitamin C-sensitive cells (MCF7) and
—insensitive cells (HT29) by CE-TOFMS. As a result, the metabolomic changes were similarly
observed in both cell lines by vitamin C treatment at the toxic doses, while the toxic doses for the cell
lines were different, suggesting that vitamin C toxicity links to the metabolimic changes. In detail,
both the decrease in nucleotide triphosphates and the increase in nucleotide mono-phosphates levels
were seen by the treatment of vitamin C at toxic doses, indicating that vitamin C reduced the energy
production. It was also observed that the increase in several metabolites in glycolysis and TCA cycle
seemed to accompany with the decrease in NAD(H). These data suggests that high-dose vitamin C
causes the deficiency in energy metabolism in cancer cells.
BR

EIREE S I C RERIEIZEER OD RN A ORBRIE L L GEFER STV D, —i
IZEZ IV CIIBEmE L L TR LD, IEFEOMAERHRETEERELZ I Cldte L
ARACIRERNCB < Z 12X 0 BAMINSERCER T2 2 EanmlanTingd o Lk,
ZOVEREF OFEMIZIAATH 5, ST A 1T, BDAMIIZK T 2miREEZ I C OERET
IZOWTAZ AR I ZADBRNOERT L2 L L, BEX I CITR U@L R L
72 MCF7 (b ML AMBERR) d6 L OMRESEME 2R L7 HT29 (b RMRERAS AMRaRK) z v, &
Y B 7 U —BRIKEIRI TR BT 2L E  (CE-TOFMS) (2 X% A X R v — AT 21T > 72,



EER

AHRR 2 3ERE L, 24 FERIZ ICIRE AR > CE X X > C0-10mM)Z iRIN L 7=, Ut 1 e Chf i
REHEIT, BEX IV C ZBRE LT, TO% 48 R F CREFVICHIEZAD 2 Lick v,
MCF7 X ONHT29 fillc 381 5 B4 2 C OmtERE B L O 2 5§ 2 R 2 e LTz,
Fe AR —LAEIE, B I COEMERE, KOFEFEHREICOWT, mEL2 I Ligd
5 1R2KHETDZ A LRA L MTTH I AERIL T, BB Zfi L, CE-TOFMS (210 A ¥
N — MR 21T o T2,

FERLELR

AEAFRIR A TR TSR, MCF7 Ml TIEE 4 2> C 1 mM LV, HT29 HifE T 10 mM XY
MR e E U MCF7 /il 2y B2 X o Ca&se thE VHT29 Ml MR TH 5 T & idb oz,
AR —LHEE LIl ZA, WTINOMIE G IEFHERED B X I 2 C TIERE fUHIEIX
Aond, —F CEERESR CIImME CHEOMHE LN R o, 2ol Ehb, ¥4IV
C IXMAAUZ DWW TRt 2 R E T 2R ER CRM A b2 FHE T 5 Z L imme s, £z, R
BALONRERDE, ATP 70 EDOX 7 LATF R 3 U UEENBEFIINT T2 &3 AMP 72 E DX
JUVAFR1IUVEBBEML, EX IV CIZED =R VF—AERNMEFLTWAZ ERREIN
72, F7-. NAD, NADH REDREDT N, fifE R Lifids L OV TCA BIF i O UHYE & D
AR ST &EnD  NADMH)DGFRIZ K> T3 U F—REERMER LT\ 5D 2 &3 el
Nz, SHIC ERE LY I CIEHMBLERZ 732 LMo s 2 Hilkb/EH %43 % NADPH
ORFANIREEN, B4 22 C @O MCF7 ez bt U TR M HT29 Mz 33 TR
ETHY, LA M LUAMMEE E 4 22 ClittE: OB RSNz, LEORERI Y, B
IV CIC L MR =L X — B E e B A 52 5 2 L TR SR SN D 2 & AN
S,
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Bioconjugation of thiacalixarene-metal complex with proteins and the
interaction analyzed with CE
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'Graduate School of Environmental Studies, Tohoku University

*Graduate School of Engineering, University of Fukui

Abstract

The noncovalent bioconjugation of thiacalix[4]arene-p-tetrasulfonate (TCAS) and TCAS-Tb™
complex with bovine serum albumin (BSA) has been investigated by capillary electrophoresis. The
results suggested that BSA and TCAS formed kinetically and thermodynamically stable complex with
a 1:1 stoichiometry. In the case of TCAS-Tb"™ complex, it gave two peaks in the electropherogram
assignable to TCAS,Tb; and TCAS,Tb;. Upon mixing the Tb™ complexes and BSA, the TCAS;Tb, peak
disappeared and TCAS,Tb; decreased. At the same time, a new peak assignable to BSA-TCAS-Tb"
conjugate appeared, which showed only slight decrease upon extending the electromigration time from 5
to 50 min. This also suggested the conjugate was kinetically stable. To determine stoichiometry and
evaluate kinetic and thermodynamic stability of the conjugate, the optimal condition to obtain only
TCAS,Tb; is now being investigated.
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NS LM~ L X —BENC Ko TERIT f-fEBBICE S VWA RT. 2O R /LF
—RBEVREL 2 R T EHAIE, us~ms OREEFMME, KELA N7 A7 MBIV Y —7
B —7 LWIHRFENLERERE T e —T7 L LTHEREEINTWD. K, FxidTF
THY I AT L—"2p-T b T AR -7 E T ADEER(TCAS-TO" )N = x L X —F
RIS 073 ms ODEFEMFBEEZRT I EEZHALNCL, BT r—T7 L LTOHFMM
ZRHELEY. Zhwz, TCAS-T™EE SN LD H S ATRE AR R RO A0 fIE A & ) T > A
SOISHAES E. A L2 T v AlE, PURORFRGEFRELZFIA L, FUASAEHI O T
EUNHER LT e =TI K VET A HIETH S, L L—mIIZ, EOEEREITh -
i%ﬁ%Aﬁﬁm LB IEREGHTH D720, EHMERBRIEL 2 ET 5. %h’ﬂb
Fox 1L TCAS DA NVKRIELHURSLT BV U OIEICHE L7 2/ B0 EMR E/ERIC
5#Aﬁﬁém@%ﬁ%ﬁubt.$ﬁnfﬁ,%@%hﬁ%&bfﬁ%ﬁ&/ﬂﬂgf%
LU VMET VT R U (BSA)E TCAS, RUWT BSA & TCAS-TW" Do Yo r—v g &R
Fr, AT a2 — N ORETRIZEMN & B )P EMN AT 5 72, CEIZ L A AEEH
g & fREt LTz,



EEBR (a)BSA : TCAS=1 : 1
BSA-TCAS 3B CE : Siikii#io ik it > Th BSA-TCAS

i L7z TCAS O/KEK%Z BSA LA LT BSA-TCAS ,_,_A —

B2 TR L 72, 2K 37.5 cm, A%hE 25 cm, N£E 50 um

OWRT Y HE X €T U —2 A, kiR, 20 2 ©OBSAITCASTL:2 s

mM VU > EEEER(pH 7.0) & L7, ¥%7515(25 mm, 60 ‘J\

ST E DAL, FNEE 5~20kV & L CRaHEAICRiH _J\ BSATCAS

0 2 4

W J% 300 nm THOEARH L 7=, BSA-TCAS-Tb™ 3%k} CE
TCAS K&, Tb™ KEEiHF L O CHES #EE#(pH 9.5) 6 8 10
ZEALT 45CT 1 AfER, BSA LIRA LT Migration time / min
BSA-TCAS-Tb" 2kl % 381 7= 4F 90 cm, A40E 45 Fig. 1 BSA-TCAS IO ELKIKENK. [BSA]
em, NS0 um OV U B F ¢ 5 U —Z A, Ik :2.o><140-4 M, [TCAS]=(a) 2.0X10™ M, (b)
B FIEIE 20 mM HEPES(H 7.4) %/ U7, Fumage 010 M
5~20kV & U TRt TR B 5 318 nm, IR 544 () TCAS : Tb=1 : 15
nm CTHEOEHH L7,
[#5 5. & #%22] BSA-TCAS ikl CE 4yHEIC kv,
BSA-TCAS #ERDTZR D RS S 4172, BSA JREEITKS
LT TCAS M 1 f£LL F CldilEld TCAS ©— 27 23 A, z
DI T2Z Enn, BJIFIIICZEE 7 BSAI TCAS,
B ENT- & &% %(Fig. 1a). £7-, TCAS #fE% 1 ()BSA:TCAS:Th"R1:1:AS5
Ll B2 LT BSA-TCAS BAIKD B — 7 58FE DK 3 1
RO, ERE TCAS B— 27 MK LT Tho
A
6 8 10

72(Fig.1b). L7223> T, EHIKD ' — 2713 BSA|TCAS,

(ZHI2E L, BSA|TCAS, MBS iz & LT HARREEME :
ThHHIOBE SN o 7- L HEET 5. HUINEE %2 4

L C BSA|TCAS; % 20 min yk#) S C % & O fik 2 ffest Migration time / min
THIENTERhololo®d, ZIUTEEMRMIIZLET  Fig 2 TCAS-TH" #4H5 £ (N BSA-TCAS- Tb"
DT ENREENT. WRIZ, TCAS-TO" Bk & HEOESKEIK. [BSA]=[TCAS]=2.0%
BSA-TCAS-Tb™ 3Bl D CE 5B T ~7-. B —2 1 &2 10°M, [Tb"]=3.0X10° M.

I, ENFEH DR 585K TCAS,Tb;, TCAS,Tb,

T& 5 (Fig. 2a). BSA-TCAS-Tb" 3B ClZ, 1, 2 8FNENHEA, WKL, 5Smin lZH -2 —7
3NHNTZZ LD, 3 % BSA-TCAS-To" A K L Jft & L 7= (Fig. 2b). TCAS,Tb, [34 T BSA (Zf#
A L72DT TbhTCAS, (T H~ES ML E 7 BSA-TCAS-To"! EAKEZTER LIz S 45,
BSA-TCAS-Tb" A KL, 50 min k& HISIFMEET S 2 L2 < S, EERINLEMENT
WStz Ak, MREEROSHEEEHER T2 FIETH 2 BRIKEI OGS 2 AV CRE L < EE R
W2 EMEEZFIET D, LIELY, BSA & TCAS-TO" DI AFEASH R Vo — a UITH
HL7=. L2 L, TCAS-Tb™#EHZIZ TCAS,Tbs, TCAS,Tb; 33 LN TCAS "EEN TV, 3 ff
EH BSA LEAT LW, arYal— NOEMmILOREIRETHS. BIfE, TCAS,Thy DA
EEMRIEDLEMGEEREL TRBY, B A2 it L7k, EmbbORE & B2 L O E R
HIfEHT 21T 5 TETH BH.
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Abstract

We developed a novel, simple and highly sensitive method for DNA analysis by capillary gel
electrophoresis (CGE) using a low viscosity BGE based on electrokinetic supercharging (EKS [1]) and
optimized sample injection of Agilent HP-3D CE workstation equipped with a modified sampling
compartment. The standard DNA sample of ¢ X174/Haelll digest was used to evaluate the qualitative
and quantitative abilities of the proposed strategy. A highly diluted DNA sample was detected; the
LOD was down to 0.04 ng/ml for the 72 bp fragment, apparently improved more than 1000-fold in
comparison with a conventional UV detection method.

Introduction

The rapid development of DNA by CGE has increased the demand of high concentration sensitivity.
To address this issue, on-line preconcentration strategies such as EKS has been proposed in DNA
analysis using conventional UV detectors. High detection sensitivity was achieved by EKS based on
the concept that a long electrokinetic injection to introduce the great amount of analyte followed by a
transient ITP (tITP) stacking step to refocus the injected analytes into a narrow zone. Additionally, the
use of a low-viscosity sieving buffer is essential to ensure ITP preconcentration process where the
mobility of the leading co-ion (borate polyanion) should be higher than those of sample ions. In our
previous work, it was shown that analytes occurring in an effective field can only be introduced into
the capillary, so more analytes are accumulated during electrokinetic injection stage by optimizing
sample introduction configuration as demonstrated for CAPI-3300 CE system (Otsuka)[2]. We present
here a simple modification to sample injection setting of Agilent HP-3D CE system, which is different
from that of CAPI-3300 to offer a lower LOD in DNA analysis.

Experimental

All experiments were carried out on the Agilent HP-3D CE system, which was equipped with a
photodiode array detector and fused-silica capillary of 50 cm (41.5 cm effective length) X 75 um
ID. The BGE contained 2% hydroxypropylmethylcellulose (HPMC, the average molecular weight is
~10,000 and the viscosity of 2% aqueous solution is 5 cP ), 6% mannitol, 0.1M Tris-0.1M boric acid
and 2mM EDTA. The applied voltage was -10kV for the EKS of sample and CGE separation. The
DNA sample was ¢ X174/Haelll digest purchased from Takara BIO Inc. (Shiga, Japan).



Results and Discussion
In EKS, the mobility of co-ion in the separation buffer should be larger than those of the DNA
fragments to give ITP preconcentration. The sieving buffer reported [3] is suitable for this study. The
sensitivity was strongly improved by this on-line preconcentration strategy. However, in order to
achieve a further improvement in sensitivity, a modification on sample introduction configuration has
been done. The distance between the electrode tip and capillary-end could be extended from 4.0 mm to
15.0 mm. And a ring platinum electrode was positioned around the capillary, which replaced the
original sheath electrode covering the separation capillary. This modification was effective to maintain
the effective electric field strength over a larger space [4]. Meanwhile, the volume of the sample was
increased from 100 pL to 250 pL to ensure the shorter electrode dip in the sample. With this alteration,
more DNA fragments were accumulated within the effective electric field and then maintained as
focused zones due to transient isotachophoresis. Electrophoregrams in Fig.1 demonstrated a larger
effective electric field
caused by the short

electrode and Pt-ring

N
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e " using Pt-ring electrode

0 and LOD was 6-fold
20 22 o4 26 28 30 32 reduced as 0.04 ng/ml
Migration time / min for the 72 bp fragment.

However, the LOD
obtained was not very
satisfactory compared with our previous results obtained by using CAPI-3300. Now we are exploring
the cause on the assumption that the sample might be contaminated by the BGE and consequently the

transport number of the DNA fragment decreased.
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Abstract

The reduced glutathione (GSH) is highly contained in cancer cells, playing important role to
scavenge reactive oxygen species (ROS) and also to control the redox balance. Though, the
importance of GSH role to the large metabolisms in cancer cells was not realized very well. To
investigate on this issue, here we analyzed the cancer metabolomic changes after GSH depletion
caused by the inhibitor against GSH synthesis. All 5 cancer cell lines used in this study showed a
marked decrease in cellular GSH levels by the inhibitor, while its toxicity varies among the cell lines.
The most severe depletion was seen in human squamous epithelium carcinoma A431 cell line, in
which GSH levels became almost 0 % 24h after the inhibitor treatment. In this condition, both the
increase in NADP and the decrease in NAD(P)H levels were observed, indicating that the redox
balance was collapsing. Accompanying with this, the levels of some metabolites in glycolysis, TCA
cycle, pentose phosphate pathway and nucleotide synthesis were changed, suggesting that the whole
metabolism was affected by GSH depletion. The elevation in Acetyl CoA amount was commonly
observed in all 5 cell lines, in several of which no remarkable changes in other metabolites amount
except Acetyl CoA and GSH were observed. Since Acetyl CoA links not only to the pyruvate entry
into TCA cycle but also to the fatty acid synthesis and the beta oxidation, it was suggested that fatty
acid metabolisms were remarkably affected. Taken together, it was suggested that GSH depletion

causes the whole metabolomic changes in cancer cells.
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Regulation of taste active components in meat by dietary Val and
clarification of its mechanism
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Abstract

Regulation of taste is one of the effective methods to improve meat quality. The main taste active
component in meat is glutamate (Glu). Our studies have been demonstrated that free Glu could be
increased by short term feeding of high protein diet and some dietary amino acids on broiler chickens
(Imanari et al, 2007 and 2008, Kobayashi et al, 2011). And also, it has been shown that
dietary valine (Val) in the either feed or drinking water has the ability to regulate free Glu in meat.
However, mechanism of increased free Glu in meat was not cleared. If the mechanism was clarified, it
is possible to regulate free Glu more effectively than before. This study was aimed to clarify the
regulation mechanism of free Glu by dietary Val using metabolome analysis. From this study, it was
shown that regulation mechanism of Glu could be related with BCAA catabolism pathway and other
regulation factors, but not TCA cycle.
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2 hr— VX (Control) & 0.6% Val @ik Z LS H % Val /KX (Valsol) @ 2 lBRIX & 5%
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J BRSYHTRE CIRIE R CEIINER THIIN L 72 (P<0.01), Glu IZOWTHAEERBMA RS, 21
WZDOWTH 2 FEOMENT HIETREROIRZ X 2 Z £ T&E 72, £72 Leu, e iZDOWT
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H Glu IS L WA RN RSNz, 612, Val faGlc L o RE@~D 8L L
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@ «
fesr N w-KG: ce-ketoglutarate, KIV: a-ketoisovalerate,
a-kG  L-Glu .f. -\‘. KMV ce-keto-[-methylvalerate, KIC: a-ketoisocaproate
@ Ig - il'ﬂ-m:h GDH: Glutamate dehydrogenase, GA: Glutaminase,
dear " G5! Glutamine synthetase,
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Metabolomic responses of cancer and normal cells under H,O,-induced oxidative stress
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Abstract

Reactive oxygen species (ROS) avidly react with biomolecules and perturb various cellular systems.
Chronically exposed to high levels of ROS, cancer cells often adapt to the stress environment by effectively
eliminating ROS. However, the adaptive mechanisms of cancer cells to oxidative stress are incompletely
understood despite intensive investigations on their ROS-responsive genes and antioxidant enzymes. In
contrast, few studies approached from a viewpoint of metabolomics with a notion that cancer-specific
metabolism may have crucial roles in their defense mechanisms against ROS. Here, we conducted
metabolome analyses of hydrogen peroxide (H,O,)-stimulated pancreatic normal (PE) cells and cancer
(Panc-1) cells using capillary electrophoresis time-of-flight mass spectrometry (CE-TOFMS). As a result,
basal levels of redox potentials ((GSH]/[GSSG] and [NADPH]/[NADP]) were found to be significantly higher
in Panc-1 cells than in PE cells and the trend was retained under H,0, stress. By quantifying *C-labeled
isotopomers, we also identified that Panc-1 cells activated the pentose phosphate pathway (PPP) presumably
for replenishing NADPH in response to H,O,-induced oxidative stress. These results imply that cancer cells
alter their metabolomic compositions more smoothly and effectively than normal cells in order to alleviate
oxidative stress and provide a guideline for the development of cancer therapeutics with improved selectivity

and efficacy.
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MIERNEY 2, v E 7 ) —BXUkERITE &0 IEE (CE-TOFMS) % VW CTHREFER)
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Study of tissue specific lysine metabolism by metabolome analysis
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Abstract

Regulation of meat taste is one effective method for improvement of meat quality. Free glutamate (Glu)
content, the main taste-active component of meat, was significantly increased by dietary lysine (Lys). In
this study, we researched effects of dietary Lys on free Lys and Glu content of breast muscle, liver, kidney,
and small intestine. Compared with the control group, free Lys was increased all tissues. In contrast,
increased Glu content was found only in breast muscle. Then we measured LKR and GA mRNA
expression. As a result, LKR and GA mRNA expression were both increased by dietary Lys. In
metabolome analysis, saccharopine and pipecolic acid were increased in muscle. Our results suggested that

muscle has specific Lys metabolism.
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Abstract

Since separation and concentration of the fluorescent sample molecules occur simultaneously in
capillary isoelectric focusing (cIEF) with laser induced fluorescence (LIF) detection (cIEF-LIF), this is
effective technique for a high sensitive analysis method. However, with conventional cIEF-LIF in which
the fluorescent sample molecules are separated on the basis of differences in their isoelectric points (p/s),
the application of this technique was limited in the case of poor differences of their p/s. Combining the
molecular mass measurement of separated fluorescent sample molecules with cIEF-LIF expected to
overcome this problem.

To confirm this possibility, we have developed the new system which combined microchip isoelectric
focusing with laser induced fluorescence detection (mIEF-LIF) and fluorescence correlation spectroscopy
(FCS). FCS provides the average number of fluorescent molecules and the diffusion constant which reflects
their molecular mass in the detection field. The developed system consisted of three kinds of technical
elements, microchip-based mIEF, scanning LIF detection and FCS measurement.

Two kinds of fluorescent sample molecules (tetrametylrhodamine labeled peptide and protein) were
focused in the channel by isoelectric focusing, the channel was scanned by using the principle of Laser
Scanning Microscopes, and FCS measurement was performed at focused zone of fluorescent sample
molecules in the channel.

Consequently, we found that the developed system was 20 times more sensitive than before focusing and
molecular weight was estimated by the measured diffusion time in the microchip with a pH gradient. The
mIEF-FCS which combined separation analysis by mIEF-LIF and FCS is expected as a new analysis

system.
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Abstract

Intestinal microflora plays a key role in nutrition, metabolism, and immune responses of the host.
Especially, microbial composition among different intestinal contents influences on host’s intestinal
biochemistry. Unraveling the relationship between host and microorganisms, we utilized capillary
electrophoresis-mass spectrometry (CE-MS) for metabolomics profiling of murine intestinal contents
(stomach, upper small intestine, lower small intestine, cecum, proximal colon and distal colon) in two
specific pathogen-free (SPF) mice and CIEA flora mice, a germ free (GF) mouse with a few gut
microorganisms and GF mice. We identified site-specific metabolites variance of each intestinal

content.
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Agilent 7100 Photal

Capillary Electrophoresis Measuring System
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Experimental conditions:
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applied potential
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10 y I/min 5 mM ammonium acetate
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14 15
Time, min

Electropherograms for E.coli metabolic extraction

Peak identification: 1, glycolate; 2, lactate; 3, fumarate; 4, 2-oxoisopentanoate; 5, succinate; 6, malate;
7, PEP; 8, DHAP; 9, glycerol3P; 10, 3PG; 11, MES(is); 12, gluconate; 13, ribulose5P; 14, G1P;
15, G6P+F6P; 16, 2,3DPG; 17, sedoheptulose7P; 18, F1,6DP
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