
Contents

1 A Short History of the Synapse – Golgi Versus

Ramón y Cajal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Michael Hortsch

2 Cell Adhesion Molecules at the Drosophila Neuromuscular Junction . 11
Franklin A. Carrero-Martı́nez and Akira Chiba

3 Development of the Vertebrate Neuromuscular Junction . . . . . . . . . . 39
Michael A. Fox

4 Synapse Formation in the Mammalian Central Nervous System . . . . 85
Masahiro Yasuda and Hisashi Umemori

5 Developmental Axonal Pruning and Synaptic Plasticity. . . . . . . . . . . 107
Bibiana Scelfo and Mario Rosario Buffelli

6 Cell Adhesion Molecules in Synaptopathies . . . . . . . . . . . . . . . . . . . . 141
Thomas Bourgeron

7 The Cadherin Superfamily in Synapse Formation and Function . . . . . 159
Andrew M. Garrett, Dietmar Schreiner, and Joshua A. Weiner

8 Nectins and Nectin-Like Molecules in the Nervous System . . . . . . . . 185
Hideru Togashi, Hisakazu Ogita, and Yoshimi Takai

9 The Down Syndrome Cell Adhesion Molecule . . . . . . . . . . . . . . . . . . 207
Hitesh Kathuria and James C. Clemens

10 Molecular Basis of Lamina-Specific Synaptic Connections in the

Retina: Sidekick Immunoglobulin Superfamily Molecules . . . . . . . . . 223
Y. Kate Hong and Masahito Yamagata

vii



11 SYG/Nephrin/IrreC Family of Adhesion Proteins Mediate

Asymmetric Cell–Cell Adhesion in Development . . . . . . . . . . . . . . . . 235
Kang Shen

12 L1-Type Cell Adhesion Molecules: Distinct Roles in Synaptic

Targeting, Organization, and Function . . . . . . . . . . . . . . . . . . . . . . . 247
Smitha Babu Uthaman and Tanja Angela Godenschwege

13 Cell Adhesion Molecules of the NCAM Family and Their Roles at

Synapses. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265
Sylwia Owczarek, Lars V. Kristiansen, Michael Hortsch, and
Peter S. Walmod

14 MHC Class I Function at the Neuronal Synapse . . . . . . . . . . . . . . . . 301
Sebastian Thams and Staffan Cullheim

15 Pathfinding Molecules Branch Out: Semaphorin Family Members

Regulate Synapse Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321
Suzanne Paradis

16 Ephrins and Eph Receptor Tyrosine Kinases in Synapse Formation . . 333
Catherine E. Krull and Daniel J. Liebl

17 Neurexins and Neuroligins: A Synaptic Code for Neuronal Wiring

That Is Implicated in Autism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347
Alexander A. Chubykin

18 Synaptic Adhesion-Like Molecules (SALMs) . . . . . . . . . . . . . . . . . . 367
Philip Y. Wang and Robert J. Wenthold

19 The Role of Integrins at Synapses . . . . . . . . . . . . . . . . . . . . . . . . . . . 385
Devi Majumdar and Donna J. Webb

20 Extracellular Matrix Molecules in Neuromuscular Junctions and

Central Nervous System Synapses . . . . . . . . . . . . . . . . . . . . . . . . . . . 397
Laurent Bogdanik and Robert W. Burgess

21 Gap Junctions as Electrical Synapses. . . . . . . . . . . . . . . . . . . . . . . . . 423
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