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A23187, 139, 141
Abelson tyrosine kinase, see Abl
ABGP, 97
Abl tyrosine kinase, 156
aCcC, 110
acetylcholine, 89, 144, 159, 163, 164, 167
acetylcholine receptor, 167-173
aggregation, 167-172
inducing activity, see ARIA
nicotinic, 89
acetylcholinesterase, 167
actin, 52, 152, 153, 158
a-actin, 53
B-actin, 53
biotinylated, 63
F-actin, 30, 35, 48, 52, 60
filaments (see also microfilaments), 122, 148,
150, 153, 154
G-actin, 52, 59, 61, 64
y-actin, 53
wo-actinin, 56, 98
active zones, 170
ADF, 56
aggrecan, 102
agrin, 167, 170-172
AL-1, 122
anterior commissure, 122
anterior corner cell, 110
apCAM, 97, 148
arachidonic acid, 146
ARIA, 170
axonin-1, 83, 97, 105, 135
axonal branching, 89, 125
axonal transport, 79
fast, 32, 151

axonogenesis, 50, 151, 155

axons, 1, 3, 52
cortico-spinal, 129
guidance cues, 80, 81, 137
regenerating, 122, 151, 169

BS5 neurons, 140, 164

B19 neurons, 140, 149, 164

BSO, 151

back-branching (see also collateral sprouting),
12, 14, 15, 129

BAPTA, 141

barrel fields, 100

basal bodies, 31

basal lamina, 65, 93, 94, 99, 102, 103, 166,
170, 171

BDNEF, 126, 144, 159

BEN, 83

blueprint hypothesis, 87

branchial arches, 118

bravo, 83

Bray, 12

bristle neurons, 96

Burrows, 7

2,3-butanedione-2-monoxime, 70

C3 transferase, 158
cadherins, 83, 112
cadherin repeats, 113
DN-cadherin, 83, 113
E-cadherin, 83, 112, 113
N-cadherin, 83, 95, 105, 107, 112, 113,
145-147
P-cadherin, 83, 112
R-cadherin, 83
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cadherins (cont.) commissural interneurons, 76, 128-131, 133,
T-cadherin, 83, 113, 119 135, 163
calcineurin, 112, 149, 150 commissures, 156
calcitonin gene-related peptide, 170 commissureless, 136
calcium, 90, 138, 139, 142, 149, 150-151, 165, contact inhibition, 8, 20
166 contactin, 83, 97, 101, 105
ATPases, 141 corpus callosum, 108, 109, 133
influx, 89 cortical plate, 76
ionophores, 139 corticospinal tracts, 108
ligand-gated channels, 142 CRMP-62, 120
set-point hypothesis, 141 CRYq, 97
voltage-gated channels, 89, 142, 146, 163, cycasin, 162
165 cyclic adenosine monophosphate, see cCAMP
L-type, 142-145 cyclosporin A, 149
N-type, 142, 145 cytochalasin, 47, 58, 59, 61, 64-67, 79
T-type, 142 cytoplasmic dynein, 49
caldesmon, 56, 150 cytoskeleton, 137
calmodulin, 138, 149, 150, 152, 155
calmodulin-dependent protein kinase II, see 8D9, 83, 97
CaM kinase 11 Dcc receptor, 97, 133-135
calspectrin, 56, 150 decision regions, 17, 76
CaM kinase II, 146, 149, 150 de-fasciculation, see fasciculation
cAMP, 135, 138, 159 dendrites, 1, 3, 32, 52, 71
catenins, 113 spines, 162
CD8a, 72 diacyl glycerol, 138, 146
cell adhesion molecules, 142, 145, 146 lipase, 145, 146
centrosome, 31, 38 dibutyryl cyclic-:AMP, 138
cerebellar granule cells, 107, 147, 162 Dil, 79
cerebral cortex, 77, 84, 94, 122, 123, 129, 166 dilute-lethal gene, 70
chemoaffinity hypothesis, 80 DiO, 79
chemoattractants, 134 DILAR, 97
chemorepellents, 116, 121-123, 130 DM-GRASP, 83
chemotaxis, 123 dMP2, 110, 111
chemotrophic, 123, 124, 127, 128 dorsal root entry zone, 114
chemotropic, 5, 127-129 dorsal root ganglion cells, 113, 114, 116, 118,
chemotropic factors, 123, 126, 129 120, 130, 141, 149, 150, 154, 155, 157
chloride channel, 166 DPTP69D, 97
choice assay, 91, 137 D-tubocurarine, see tubocurarine
choice points, 17, 76, 79
cholesterol, 154 ectopic neurons, 77
chondroitin sulphate proteoglycan, §2, 102, Eek, 122
103 electric fields, 88, 89
ciliary ganglion neurons, 171 electron microscopy
cis-interaction, 105 of growth cones, 21
climbing fibres, 162 scanning, 21
C neurons, 109 end-feet, 86, 102, 106
coated vesicles, 26 end-plate, 169
cobalt ions, 165 endocytosis, 7
cofilin, 56 endoplasmic reticulum, see smooth
colcemid, 33, 40 endoplasmic reticulum
colchicine, 33 Eph receptors, 120, 135
colchicine-tubulin, 33, 37, 39 EphA, 97, 121
collagen, 82, 87, 88, 93, 95, 98, 99 EphAS, 122
gel cultures, 127, 129-133 EphAS, 122
collapsing factors, 116 EphB, 97, 121
collapsins, 85, 116, 135 EphB2, 108, 121, 122
collapsin-I, 85, 116, 120, 122, 157, 159 EphB3, 108, 122
receptors, 119 ephrins, 135
collateral sprouting (see also back-branching), ephrin-A5, 121, 122
12, 90, 129 ephrin-B1, 122
comm, 136 ERM proteins, 56
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extracellular matrix molecules, 90
ezrin, 51, 52, 56

F1, 151
F3, 83, 97, 101, 105
F11, 83, 97, 101, 105
fasciclins, 83, 111
fasciclin I, 83, 111, 112, 156
fasciclin 11, 83, 97, 104, 111, 112
fasciclin III, 83, 97, 111, 112
fasciclin 1V, 83, 85, 111, 116
fasciculation, 19, 81, 84, 86, 88, 96, 103, 104,
109, 113
de-fasciculation, 106, 111, 117, 119, 148,
149
fascin, 56
FGFR, 97, 105, 145-148, 157
fibroblast growth factor receptor, see FGFR
fibronectin, 82, 88, 92, 93, 95, 98, 99
type IIT domain, 97, 100, 101, 121
filamin, 56
filopodia, 4, 48, 51, 55, 58, 61, 63, 66, 79, 88,
90, 95, 98, 100, 104, 113, 114, 122, 134,
138, 141, 143, 144, 150, 154, 155, 158,
164, 165
branched, 9
lateral, 27, 33
fimbrin, 56
FK506, 149
floating head, 133
floor-plate, 75, 76, 94, 104-106, 129, 131, 133,
135, 163
focal adhesion kinase, 157
focal adhesion sites, 98
fodrin (see also calspectrin), 55, 56, 150
forward genetics, 138
frazzled, 97, 134
freeze-etch, 54
freeze-fracture, 21, 73
freeze substitution, 21, 24
F-spondin, 82
fucose, 72
fura-2, 139, 143
Fyn tyrosine kinase, 155, 156

G4, 83, 97
GABA, 144, 163, 165
GABA receptor, 144
GABA, receptor, 142, 144, 165, 166
galvanotaxis, 88
y-amino butyric acid, see GABA
y-amino butyric acid receptor, see GABA
receptor
GAP-43, 56, 149, 150, 151-152, 153, 154, 166
actin binding, 152-153
‘knockout’ mice, 155
palmitoylation, 154
phosphorylation, 152-153
GDP, 31
gelsolin, 56, 151
glossopharyngeal cranial nerve, 113

INDEX 257

glutamate, 141, 144, 163, 167
glycine, 163
glycosaminoglycans, 93, 102
glycosphingolipids, 154
glycosyl-phosphatidylinositol linkage, 113,
119-121, 154
G neurons, 109
Golgi, 4
G proteins, 138, 153
granule cells, 100, 108
green fluorescent protein, 79
growth-associated protein 43, see GAP-43
growth cone, 2, 142, 161, 163, 171
axonal, 27, 151
bag cell, 48
branching, 12
C-domain, 14, 33, 48, 54, 60, 64, 67, 68, 74
collapse, 8, 15, 20, 114, 115, 120, 121, 122,
143, 151, 157, 158
cytoskeleton, 30, 137
dendritic, 27, 144, 152, 163
endocytosis, 74
exocytosis, 74
filopodia, see filopodia
fluorescent, 48
followers, 21
intracellular signalling, 137
isolated, 138, 144, 152, 153, 154, 165
lamellipodia, see lamellipodia
P-domain, 14, 47, 51, 53, 67, 68, 74
pioneers (see also pioneers), 21, 48, 109
retraction, 103, 114, 143
turning, 143-145
vesicles, 26
GTP, 31
GTP-binding proteins, 157
GTPases, 157, 158, 159
Cdc42, 158
Rac, 158, 159
Rho, 158
guidance cues, see axon guidance cues
guide-post cells, 76, 95, 104

haptotaxis, 90, 91, 126, 134

Harrison, 5, 7, 15, 21, 84, 89, 90

heavy meromyosin, 53, 59

heparan sulphate proteoglycan, 82, 102, 171

heterotrimeric GTP-binding proteins, 155, 157
G,, 154

hippocampal neurons, 107, 140, 141

hippocampus, 94, 108, 122, 144
commissure, 133

homophilic interaction, 105, 106, 111

HPTPS, 97

Hughes, 7, 8, 15, 114

hypothalamic neurons, 144, 163, 166

hypothalamus, 122

imaginal discs, 96
immunophilins, 150
inferior olive, 162
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inositol phosphates, 146

inositol trisphosphate, 138, 145

integrins, 93, 96, 98, 99, 101-103, 107

a-internexin, 71

1Q motif, 152

isolated growth cones (see also growth cones,
isolated), 138, 154

junctional folds, 167-170

kainic acid, 86

keratan sulphate proteoglycan, 82, 102
keratinocytes, 64

kinesin, 49, 149

Kolmer-Agduhr neurons, 163

L1, 19, 83, 91, 95, 97, 104-108, 112, 145-148,
156, 157
labelled pathways hypothesis, 108
lamellipodia, 4, 30, 46, 54, 61, 66, 67, 122,
143, 150, 153, 154, 158, 165
laminin, 19, 65, 82, 91, 92, 93, 95, 99, 100,
103, 105, 132, 158, 169, 171
laminin-1, 93, 94
laminin-2 (see also merosin), 94, 95, 96, 102,
103
laminin-3 (see also s-laminin), 94, 95, 96,
169, 170
laminin-11, 169, 170
receptors, see integrins
LAR, 97
laser optical trap, 73
Lerk2, 122
Lerk7, 122
limb bud, 118
chick, 76
grasshopper, 64, 66, 86, 95, 103, 104, 117
lysophosphatidic acid, 114, 158

MAG, 97
malachite green, 112
MAP, 31, 43, 49
MAPIB, 49, 56
MAP2, 49, 56
MAP2c, 61
MARCKS, 166
mastoparan, 157
Mauthner neurons, 77
Max Factor, 127
merosin, 82, 94
metalloproteases, 88
micro-CALI 69, 112, 150
micro-chromophore-assisted laser inactivation,
see micro-CALI
microfilaments, 22, 26, 52, 58, 98, 122
barbed end, see plus end
minus end, 53, 68
plus end, 53, 55, 59, 61, 68
treadmilling, 53
microspikes, 4
microtubules, 26, 30, 48, 51, 60, 122, 158

bundling, 49
minus end, 31, 45
organising centres, 31
plus end, 31, 33, 38, 40, 43, 45
microvilli, 55
mitochondria, 23, 141, 142
moesin, 56
mossy fibres, 108
motoneurons, 77, 84, 89, 96, 99, 101, 106, 111,
113, 117, 118, 129, 132-134, 164-167,
170-172
MPI1, 110, 111
MTOC, 31, 37, 38, 44, 55
Muiiller cells, 106
MuSK, 170, 172
mycotoxins, 55
myoblasts, 172
myosin, 52, 61, 68
myosin I, 57, 68, 69, 152
myosin II, 57, 68, 152
myosin V, 57, 69, 112
myosin VII, 68
subfragment-1, 53, 59, 70
myotubes, 167, 171-173

NI1E-115 neuroblastoma cells, 142, 143, 158
NCAM, 19, 83, 97, 104, 105, 107, 111,
145-147, 156, 157
neogenin, 97
nerve growth factor, see NGF
netrin receptors, 97
netrins, 85, 92, 108, 130, 134
netrin-A, 132, 133
netrin-B, 132, 133
netrin-1, 85, 99, 130-134, 159
netrin-la, 133, 134
netrin-2, 85, 130, 131
neural cell adhesion molecule, see NCAM
neural crest cells, 118
neural tube, 118
neuregulin, 170
neurite, 1, 3, 28
growth, 139, 146
initiation, 139
neuritogenesis, 2
neuroblastoma cells, 50, 68, 137, 142, 145,
149, 158
neurocan, 82, 102
neurofascin, 97
neurofilaments, 23, 26, 30, 70
neurogenesis, 2
neuroglian, 83, 97, 104, 112
neuromodulin, 151
neuromuscular junction, 94, 96, 161, 166, 167—
169, 172, 173
neuropilins, 119
neuropilin-1, 119
neuropilin-2, 119
neurotransmitters, 162-164
neurotrophins, 124, 126, 144
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brain-derived neurotrophin factor, see vacant, 161
BDNF pp46, 151
neurotrophin-3, see NT-3 pp60°c, 45
neurotropism, 123 presynaptic dense projections, 167
NG108-15 cells, 98 presynaptic density, 161
Ng-CAM, 83, 97, 106 profilin, 57, 68
NGF, 124, 125, 127, 138, 143, 153, 156-158 protein kinase A, 159
nicotine, 160 protein kinase C, 149, 150, 152, 153, 155, 166
NILE, 83, 97 protein phosphatases, 149
nitric oxide, 114, 138 2B, see calcineurin
NMDA receptor, 142 proteoglycans, 93, 95, 102
N-methyl D-aspartate receptor, see NMDA PTPo, 97
receptor Purkinje cells, 162
nocodazole, 38, 42 ‘push—pull’ controversy, 64
noisthmus, 134 pyramidal neurons, 77, 144
noradrenaline, 165 pyramidal tract, 152
notocord, 118
NT-CAM, 83, 97, 135 quiver, 71
NT-3, 126, 144
Nuk, see EphB2 Rac, 158, 159
radial glia, 106, 113
ocelli, 96 radixin, 56
olfactory system, 130 RAGS, 121, 122
bulb, 130, 161 Ramoén y Cajal, 2, 4, 75, 78, 123, 129
tract, lateral, 130 rapamycin, 150
oligodendrocytes, 100, 114, 152 rapsyn, 172, 173
optic chiasm, 67, 75, 76, 155 Ras, 158
optic disc, 134 receptor protein tyrosine kinases, 97, 172
optic nerve, 94, 100, 151 receptor protein tyrosine phosphatases, 97
optic tectum, 76, 77, 79, 80, 99, 100, 103, 118, reeler mouse, 123
120, 122, 126 repulsive axon guidance signal, see RAGS
optic tract, 67, 100 retina, 120, 126, 134
osteopetrosis, 156 retinal ganglion cells, 113, 114, 116, 120, 121,
126, 134, 147, 151, 155, 156
palmitoylation, 154 retino-tectal system, 67, 76, 79, 100
pathfinding, 30, 75, 76, 79, 99, 102, 143, 149 reverse genetics, 133
Pax2, 134 Rho, 158, 159
PC12 cells, 37, 39, 41, 50, 52, 63, 64, 98, 102, ~ rhombencephalon, 77
107, 124, 145, 147, 149, 154, 156, 158 robo, 136
pCC, 110 Rohon-Beard neurons, 86
peripherin, 71 roof-plate, 102
pertussis toxin, 157 roundabout, 136
phallacidin, 55 RP3, 111, 112
phalloidin, 55, 61, 150 Rsk tyrosine kinase, 156
phosphacan, 82
phosphatases, 155 sarcolemma, 167, 171, 172
phosphatidylinositol, 68 SC1, 83
4,5-bisphosphate, 146, 154 SCGI10, 51
4-phosphate kinase, 153, 154 Schwann cells, 94, 105, 106, 152
phosphates, 146 sclerotome, 84, 113, 118
phospholipase Cy, 145-147 Sek4, 122
pinocytosis, 8 sema I, 83, 85, 117
pioneers, 21, 48, 81, 84, 86, 95, 96, 99 sema II, 117
plasmin, 88 sema III, 85, 116-119, 130
plasminogen activator, 88 sema IV, 119
point contacts, 98 sema D, 85, 116, 118
poly-ornithine, 59, 90, 100 sema E, 119
poly-lysine, 65, 66, 90, 91 semaphorin domain, 116
poly-sialic acid, 106, 108 semaphorins, 85, 116, 135, 157
posterior corner cell, 110 receptors, 119
" postsynaptic density, 161 septum, 130
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serotonin, 140, 149, 163 Til pioneer neurons, 48, 64, 86, 95, 103, 104,
SH-SYSY cells, 98, 138 117
silver chromate, 4 topographic projection (map), 80, 120
s-laminin, 82, 94 trigeminal, 124
smooth endoplasmic reticulum, 21, 23, 24, 27, cranial nerve, 113
79, 141 ganglion, 127
SNAP-25, 165 TrkB, 144
soma, 1 TrkC, 144
somatosensory cortex, 100 trochlear nerve, 132
somite, 118 tropomyosin, 57
Speidel, 9, 71 tubocurarine, 89, 164, 170
Sperry, 80 tubulin, 31, 33
sprout, 72 acetylated, 42
Src-homology 2 domain, 147, 157 a-tubulin, 31, 42
Src tyrosine kinase, 155, 156 B-tubulin, 31
staggerer mutant mouse, 162 biotinylated, 43
stereotropism, 87 y-tubulin, 32, 38
stress fibres, 98, 158 mRNA, 36
stripe choice assay, 92, 120 phosphorylation, 45, 157
subgenual organ cell body neurons, 117 post-translational modification, 42
submandibular ganglion, 127 tubulin tyrosine carboxypeptidase, 42
sub-plate, 84 tubulin tyrosine ligase, 42
superior colliculus, 80 type-2 astrocytes, 152
supra-vital staining, 78 tyrosine kinases, 147
sympathetic neurons, 114, 124, 125 non-receptor, 155
synapse, 160, 162 receptors, 157
synaptic cleft, 164, 166, 171 tyrosine phosphatases, 157
synaptic vesicles, 161, 163, 168, 169
exocytosis, 167, 169 Ul, 110
synaptogenesis, 96, 160-162 U2, 110
synaptotagmin, 171 Unc-5, 83, 97, 99, 133
syntaxin, 165 Unc-6, 82, 85, 92, 99
Unc-40, 97, 133
unc-6 gene, 132
TAG-1, 83, 97, 105, 135 unc-33 gene, 120
talin, 69, 98 uncoordinated (unc) mutants, 99
tau, 49, 57
Taxol, 39, 44, 48 vacuole, 7, 8
tectum, see optic tectum varicosity, 9, 22, 122
teloblasts, 2 VASE, 107
tenascin, 19, 92, 93, 98, 99, 100, 103 veils, 4
tenascin C, 82, 100, 101 video microscopy, 14
tenascin R, 82, 100, 101 vinblastine, 39
tenascin X, 100 vinculin, 55, 57, 69, 98
tenascin Y, 100 vitronectin, 82
thalamic neurons, 86 vMP2, 110
thalamus, 84, 123
thrombin, 114 weaver mouse mutant, 162
thrombospondin, 82
type I domain, 97, 99, 116 Yes tyrosine kinase, 155, 156
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