Contents

Part 1. Introduction

Chapter 1. Overview
L% o S B S S B (L S o S A R ik

Part I1. Analytical Methods for Metabolome Sciences

Chapter 2: Development and Application of Capillary
Electrophoresis—Mass Spectrometry Methods to Metabolomics
T SO cavnunvans suidransonssoniingrib ot adih dho oo Danssanabsma tan or | oh i e e s 7

Chapter 3: Application of Electrospray lonization Mass Spectrometry
for Metabolomics
B TAENICH oo insysss sopdonssiine disssbuas Srungi bt i soe Jo b s il il 25

Chapter 4: High-Performance Liguid Chromatography and Liquid
Chromatography/Mass Spectrometry Analyses of Metabolites in
Microorganisms

B REIVHIIAE ... R e 37

Chapter 5: Metabolome Profiling of Human Urine with Capillary Gas
Chromatography/Mass Spectrometry
1T s, ety o e ol ety ey o 53

Chapter 6: Metabolic Profiling by Fourier-Transform lon Cyclotron
Resonance Mass Spectrometry (FT-ICR-MS) and Electrospray
lonization Quadrupole Time-Of-Flight Mass Spectrometry
(ESI-Q-TOF-M3S)

L S T DR OB R B R R R 75

Chapter 7: Metabolome Analysis by Capillary Electrophoresis
FER R M R o e e | a1

Chapter 8: High-Performance Liquid Chromatography for
Metabolomics: High-Efficiency Separations Utilizing Monolithic
Silica Columns
T. Ikegami, H. Kobayashi, H. Kimura, V.V. Tolstikov, O. Fiehn, and
T H R W AU AN s SRS O S e SR e e 107



VIl Conients

Part 111 Applications of Metabolome Analysis to Biosciences

Chapter 9: Combined Analysis of Metabolome and Transcriptome:
Catabolism in Beacillus subtilis
T Nishioka, K. Matsuda, and Y. Fujita ......ccoooovvvmvrinininnninnien 127

Chapter 10: Metabolomics in Arabidopsis thaliana
T T £ TP UP PRSPPI PRSP TE 141

Chapter 11: Lipidomics: Metabolic Analysis of Phospholipids
R, TAEUCKI .ovcvii it s ssssssss s snss ssssasss sessasses 155

Chapter 12: Chemical Diagnosis of Inborn Errors of Metabolism and
Metaholome Analysis of Urine by Capillary Gas
Chromatography/Mass Spectrometry

T CUBAER 1oviisersrsssensesssneneresiarsssensensrsssssantansasessss ssansas sesesasnans b b HaRSRES 167

Part [V. Metabolome Informatics

Chapter 13: Introduction to the ARM Database: Database on Chemical
Transformations in Metabolism for Tracing Pathways
BE, AATRER. .. .- cemnensarnnsrnssnsresessssssssssesuss sennasmmnmsspensas s be RERRRESARTE 9 41 18 ponns posasds 193

Chapter 14: The Genome-Based E-CELL Modeling (GEM) System
K. Arakawa, Y. Yamada, K. Shinoda, Y. Nakayama, and
ML, TIOMUIL «oneemaemresreinrensensnestass s s smssmasan i st s se 14 sbamannan smsannsass —— 211

Chapter 15: Hybrid Dynamic/Static Method for Large-Scale
Simulation of Metabolism and its Implementation to the E-CELL
System
Y. NAKAYAMA......cconininmnrnnninisnsssrisssssmsisssn s s s sassassasassis s 221
Part V. Metabolomics and Medical Sciences
Chapter 16: Metabolomics and Medical Sciences

I [0 T PO e SO 233

1 s | R e T T T L DT 245



