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Salomé S. Pinho and Celso A. Reis

121 Functional Regulation of ErbB Receptors by N-Glycans . . . . . . 983

Motoko Takahashi

122 Core Fucosylation of N-Linked Glycan for Fine-Tuning

TGF β Receptor Function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 991

Xiangchun Wang and Naoyuki Taniguchi

123 FGF System and GAGs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 999

Toru Imamura

124 GLUTII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1007

Kazuaki Ohtsubo

125 C-Type Lectin Family: Overview . . . . . . . . . . . . . . . . . . . . . . . . 1015

Maureen E. Taylor and Kurt Drickamer

126 Mannan-Binding Protein (MBP)-Ligand Glycans:

Novel Tissue Marker for Colorectal Carcinomas . . . . . . . . . . . . 1021

Toshisuke Kawasaki, Motohiro Nonaka, and Nobuko Kawasaki

127 New Aspects of Collectin Functions . . . . . . . . . . . . . . . . . . . . . . . 1029

Katsuki Ohtani, Yasuhiko Suzuki, and Nobutaka Wakamiya

128 Mannose 6-Phosphate Receptors . . . . . . . . . . . . . . . . . . . . . . . . . 1037

Linda J. Olson and Nancy M. Dahms

129 Protein O-GalNAc Glycosylation: Most Complex and

Differentially Regulated PTM . . . . . . . . . . . . . . . . . . . . . . . . . . . 1049

Hiren J. Joshi, Catharina Steentoft, Katrine T.-B. G. Schjoldager,

Sergey Y. Vakhrushev, Hans H. Wandall, and Henrik Clausen

130 O-Glycosylation and Development . . . . . . . . . . . . . . . . . . . . . . . . 1065

Kelly G. Ten Hagen

131 Biological Functions of C1GalT1 and Mucin-Type

O-Glycans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1073

Kirk Bergstrom, Jianxin Fu, and Lijun Xia

xxx Contents



132 Identification of Mammalian O-Mannosylated

Glycopeptides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1081

Patrick R. Winterhalter, Thomas Ruppert, and Sabine Strahl

133 C-Mannosylation: Modification on Tryptophan in

Cellular Proteins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1091

Yoshito Ihara, Yoko Inai, Midori Ikezaki, In-Sook L. Matsui,

Shino Manabe, and Yukishige Ito

134 Glc Transporter Assay and the New Intestinal Glycobiology . . . 1101

Kimie Asanuma-Date and Haruko Ogawa

135 Plant N-Glycans and Their Degrading Enzymes . . . . . . . . . . . . . 1111

Takeshi Ishimizu

136 Metabolism of Natural and Unnatural Sialic Acid . . . . . . . . . . . 1119

Akiko Fujita and Jennifer J. Kohler

Part XI Glycan Signaling and Regulation: Role of Signaling
Pathway and Gene Regulation of Glycan Synthesis . . . . . . . . . . . . 1127

137 Epigenetic Regulation of and by Glycosylation . . . . . . . . . . . . . . 1129

Yasuhiko Kizuka

138 Expression and Transcriptional Regulation of

β4-Galactosyltransferase Genes in Cancer . . . . . . . . . . . . . . . . . . 1135

Takeshi Sato and Kiyoshi Furukawa

139 β1,4-Galactosyltransferase: Regulation and Signaling

in Cancers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1141

Lei Zhou, Jianhai Jiang, and Jianxin Gu

140 ENPP3-Mediated Regulation of Glycan Biosynthesis . . . . . . . . . 1149

Hiroaki Korekane, Jong Yi Park, and Naoyuki Taniguchi

141 GM3 Synthase (ST3Gal5) and Diabetes . . . . . . . . . . . . . . . . . . . . 1157

Jin-ichi Inokuchi

142 Control of Glycans by Enzyme Competitions . . . . . . . . . . . . . . . 1163

Takahiro Okada, Hideyuki Ihara, and Yoshitaka Ikeda

143 Transcriptional Regulation of Glycan Expression . . . . . . . . . . . . 1173

Huabei Guo and J. Michael Pierce

144 Glycolipid Raft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1181

Kazuya Kabayama, Hisao Kojima, and Yusuke Suzuki

145 Raft Signaling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1185

Kohji Kasahara

Contents xxxi



Part XII O-GlcNAcylation: Central Role of O-GlcNAc in
Metabolism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1191

146 O-GlcNAcylation: Nutrient Sensor that Regulates

Cell Physiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1193

Gerald W. Hart

147 O-GlcNAcylation: Nutrient Sensor in Chronic

Diseases of Aging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1201

Gerald W. Hart

148 Diabetes and O-GlcNAcylation . . . . . . . . . . . . . . . . . . . . . . . . . . . 1207

Yoshihiro Akimoto, Yuri Miura, Tamao Endo,

Hayato Kawakami, and Gerald W. Hart

149 Functional Roles of O-GlcNAc in Cell Signaling . . . . . . . . . . . . . 1213

Sujin Park and Jin Won Cho

150 Extracellular O-GlcNAcylation . . . . . . . . . . . . . . . . . . . . . . . . . . 1221

Mitsutaka Ogawa, Koichi Furukawa, and Tetsuya Okajima

Part XIII Disease Glycomics and Glyco-Biomarkers: Implication
of Glycans in Disease and Application for Biomarkers . . . . . . . . . . 1227

151 Congenital Disorders of Glycosylation:

Glycosylphosphatidylinositol (GPI)-Related . . . . . . . . . . . . . . . . 1229

Yoshiko Murakami and Taroh Kinoshita

152 α-Dystroglycanopathy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1237

Tamao Endo

153 Dystroglycan: Extracellular Matrix Receptor that Links to

Cytoskeleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1245

Yuji Hara and Kevin P. Campbell

154 Members of the Nucleotide-Sugar Transporter Family and

Their Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1253

Shoko Nishihara

155 Chronic Obstructive Pulmonary Disease (COPD) . . . . . . . . . . . . 1267

Congxiao Gao and Naoyuki Taniguchi

156 Glycoredox: New Paradigm for Glycosylation and

Redox Signaling Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1275

Rina Takamiya, Kazuaki Ohtsubo, and Naoyuki Taniguchi

157 Glycosylation of Amyloid β Precursor Protein . . . . . . . . . . . . . . 1283

Shinobu Kitazume

xxxii Contents



158 Glycan Marker for Idiopathic Normal Pressure

Hydrocephalus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1289

Kyoka Hoshi, Yuka Matsumoto, Toshie Saito, Hiromi Ito,

Yoshinobu Kariya, Yoshiki Yamaguchi, Katsutoshi Furukawa,

Hiroyuki Arai, Masakazu Miyajima, Hajime Arai, Hisashi Narimatsu,

Kiyoshi Saito, Takashi Honda, and Yasuhiro Hashimoto

159 Rheumatoid Arthritis and IgG as Biomarker . . . . . . . . . . . . . . . 1297

Shiro Ohshima

160 Complex Genetics of Protein N-Glycosylation . . . . . . . . . . . . . . . 1303
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