
NCESIN 
N CHEMISTRY 

EDITED BY 

DAVID S. EISENBERG 
Department of Chemistry and Biochemistry 

University of California, Los Ange/es 
Los Angeles, Ca/ifornia 

of Techno/ogy 
Wt!ifl!ll?i!li.telß'l$tii'Ute for Biomedical Research 

J4i1WiiJe&:~'liinhi#>''AA<Qrlit~J'Ii Institute Research Laboratories 

VOLUME 52 

Cytokines 

EDITED BY 

JAMES A. WELLS 
Sunesis Pharmaceutica/, lnc. 

Redwood City, California 

ACADEMIC PRESS 

San Diego London Boston New York 
Sydney Tokyo Toronto 



CONTENTS 

ix 

General Glasses and Functions of Four-Helix Bundle Cytokines 

N1cos A. NicoLA AND DoucLAS]. HILTON 

Overview. 2 
Long-Chain Cytokines Using Homodimeric Type I 
Cytokine Receptors for Signaling 4 
Short-Chain Cytokines Using Homodimeric Tyrosine 
Kinase Receptors for Signaling: Macrophage Colony-
Stimulating Factor, Stern Cell Factor, and FLK2/FLT3 
Ligand 14 

IV. Long-Chain Cytokines Using Leukemia Inhibitory 
Factor Receptors and/or gp130 for Signaling: 
Pleiotropic Cytokines: Interleukin-6, Interleukin-li, 
Leukemia Inhibitory Factor, Oncostatin M, Ciliary 
Neurotrophic Factor, and Cardiotrophin-1 19 

V. Short-Chain Cytokines Using ßc for Signaling: 
Hemopoietic Cytokines: Granulocyte-Macrophage 
Colony-Stimulating Factor, Interleukin-3, and 
Interleukin-5 . 25 

VI. Cytokines U sing Class II Cytokil).e Receptors fo~ 
Signaling: Viral Resistance Cytokines: Interferons, 
Interleukin-10, and Interleukin-12 . 32 

VII. Short-Chain Cytokines Using yc or Interleukin-4 
Receptor for Signaling: Acquired Immunity Cytokines: 
Interleukins-2, -4, -7, -9, -13, and -15 36 

V 



vi CONTENTS 

VIII. Concluding Comments 
References 

Structural Basis for Cytokine Hormone-Receptor Recognition and 
Receptor Activation 

ANTHONY A. KossiAKOFF AND ABRAHAM M. DE Vos 

I. Introduction . 
II. Class 1 of the Superfamily 

III. Class 2 of the Superfamily 
IV. Camparisan of Class 1 and Class 2 Receptors . 

References 

General Mechanisms of Cytokine Receptor Signaling 

LAuRA Rocco CARPENTER, GEORGE D. YANcoPouLos, 
AND NEIL STAHL 

I. Introduction 
II. Multicomponent Receptors for the Interleukin 6/Ciliary 

Neurotrophic Factor Cytokine Family: Shared Signal 
Transducing Receptor Components 

III. Cytokine Binding Drives Receptor Camplex 
Assembly. 

IV. Homo- or Heterodimerization of Signal Transducing 
Components is Required for Signaling: JAK Kinases are 
Preassociated with Signal Transducers 

V. Shared Principles of Receptor Activation by Different 
Cytokine Families and Receptor Tyrosine Kinases . 

VI. STATs and Other Substrates Activated by Cytokine 
Receptors 

VII. Choice of STATs and Other Substrates Specified 
by Modular Tyrosine-Based Motifs in Cytokine 
Receptors 

VIII. Phosphatases and Other Regulators of Cytokine 
Receptor Signaling . 

IX. Therapeutic Approaches for Modulating Cytokine 
Signaling. 
References 

41 
42 

67 
68 
87 

100 
103 

109 

llO 

ll4 

ll7 

120 

121 

127 

128 

130 
131 



CONTENTS 

t;;;W.4YY,J:l'll'"".> ,~~••'r""l".N. CONSTANTINESCU, SVETLANA BERGELSON, 

ij;i.JtNSJ::RO'rKIN, AND liAR.VEY F. LODISH 

Receptor 

ORGEN ISGAARD, AND MICHAEL Ü. THORNER 

Signal Transduction . 
Receptor Dimerization and 

r.ul.,d.UH::; Growth Hormone 
Clinical Relevance of Growth Hormone Receptor I 
Therapeutic lmplications. 
Conclusion 
References 

Cytokines in Brain Development and Function 

MARK F. MEHLERAND JOHN A. KESSLER 

I. Introduction . 
Role of Cytokines in Regulation of Neurogenesis 

vii 

142 

142 
145 
146 
155 
165 

170 
180 
181 

199 
202 

206 
207 

209 
211 

213 
216 
217 

224 
224 



viii CONTENTS 

III. Cytokine Subgroups: Specific Roles and Regulation of 
Expression in Nervous System. 231 

IV. Cytokine Regulation of Neurogenesis: Patterns of 
Expression of Hemopoietins, Receptors, and Signaling 
Molecules 240 

V. Summary and Future Directions 242 
References 243 

AUTHORINDEX 253 
SUBJECTINDEX 289 


