MPAIndex

6/2/02 05:57 PM Page 403

—p—

Index

Note: bold page numbers denote illustrations, where these are not covered by other text references

A

A kinase anchoring protein (AKAP)
150, 152
achaete-scute complex 250, 325
aconitase, iron metabolism 74, 75
actin 166, 169-74
-capping and -severing proteins
171
assembly regulation 174
interactions with myosin 192
activins 92, 283-5
hierarchical patterns 287
long-range signalling 266, 267
mesoderm induction 263, 266,271,
283
mesoderm patterning 284
parameters of cellular response 285
receptor occupancy, measurements
290
activity fractionation 82
adaptor motifs 119-23
adaptor proteins 186
adenomatous polyposis coli (APC) gene
144-5
adherens junctions 175-6
AKAPs (A kinase anchoring proteins)
150, 152
alternative splicing 35
alveoli 398-400
ameloblasts 355-6
ankyrin 119
anteroposterior (AP) axis
coordinates, vertebrate limb 367-8
limb patterning, Hox 368, 380
positional values, neurons 323-6
apical epidermal ridge (AER)
365-80
interactions with ZPA 376
PD patterning and growth 3724,
377-80
apico-basal polarity 184-7
apoptosis 217
arg-gly—asp (RGD) peptide 165
argos 271-2
armadillo 143
axin 144-5
axonin-1 179

B

B cells 334
bacteriophages, developmental
programs 36-9
bazooka protein 247
beta-catenin 143-5, 151, 181-3
bHLH proteins 250-1,308-9, 321-2,
325
bicoid (bed) 76-7,276-8, 288, 346, 351
activation of hunchback 276
responses to 277,278
biopanning 82
bithorax complex, cis-regulatory regions
27
blastula, blastoderm 8
midblastula transition (MBT) 205
blistered, MADS proteins 396
bone morphogenetic proteins (BMPs)
92
activity gradients 289
antagonists 317
BMP receptors 97-9
BMP signalling 267
death signals 221
glass bottom boat (gbb) protein 280,
282
inhibitors 303
limb development 379-80
long-range signalling 267
neural induction 317,321, 322
regulation 110-12
tooth development 357
see also decapentaplegic (dpp);
TGFbeta/BMP
branched structures
ertebrate lung 398400
insect tracheal systems 392-8
branchless (bnl) 395
mutants 396
breathless (btl) 395
bride of sevenless (boss) 87,93

C

cadherin-mediated adhesion 178-9,
181-3
and Wnt signalling 183, 2667

o

cadherins 177-8,179, 181-2
transcription factor snail 192
Caenorhabditis
cell death 216-24
cell fate assignment 249-50
cell fates 241
fate map 229,231
cell shape and movement changes
190
developmental programs 39
EGFR homologue and let-23 151,
152
genome 24-5
lin genes 249-50, 335-43
lineage identity 242-5
lineages and cell interactions 227-31,
261-2
model system 2
neural lineages 238—40
variability 240
Notch signalling, cell fate assignment
251-3
number of cells 39
regulatory mechanisms with UTRs
33,36
segregation of determinants of
identity 242-4
vulva development 333-45
anchor cell (AC) 249-51,261-2,
335-40
cell migration 191
morphogenesis 344-5
vulvar precursor cells (VPCs) 261,
335-45
Wnt signalling 255-6
calcium ions, signalling 87-8, 139
cAMP see cyclic AMP
catabolite-activating protein (CAP) 46
catenins 143-5,181-2
and Wnt signalling 182-3
cavitation 221,222,221,222-3
cdc10/ankyrin 119
Cdc42 G protein 181,194
filopodia 172
cell adhesion
cell—cell adhesion 175,185
cell junctions 174-6
cell-matrix junctions 175




MPAIndex

6/2/02 05:57 PM Page 404

404 INDEX

cell adhesion (cont.):
focal adhesion plaques 179
and signalling 179-83
see also cadherins; integrins
cell cycle 187-211
arrest 214,224
checkpoints 204, 205
coordinating with growth 208-10
in early development 205-8
mechanics 2014
proliferation and growth 211
regulators 199-201
cell death 216-24
cell differentiation 211-16
cell fate
assignment 329
Notch signalling 251-3
iterative molecular mechanisms
254-6
regulatory hierarchies 325-30
cell fusion experiments 44, 199
cell growth, and cell division 208-10
cell interactions 115-60, 174-96
adaptor motifs 119-23
intracellular effectors 115-60
cell-matrix junctions 175
cell movement and migration 191-5
cell numbers and overall size 2224
cell polarity see polarity
cell shape 189-91
cell signalling see signalling molecules
cell structures 161-3
cell-surface proteins 79-114
signal modulators 111
cell-surface receptors 95-103
associated with cytoplasmic kinases
99-101
BMP receptors 97-9, 131
cytokine receptors 99-100
EGF receptor 85,96, 152,155
ephrin receptors 93,94, 96, 104—6
FGF receptors 96,112-13,151
frizzled family 101, 143,187
hedgehog (hh) receptors 94
ion channel receptors 102
with multiple transmembrane
domains 103
Notch 102,104, 127-9, 147
patched 102,103
PDGF receptor 96, 153
phosphatases 99
protein tyrosine phosphatases
(RPTPs) 99
retinoic acid (RA) receptors 106—7
serine/threonine kinases 97-9, 134
seven-transmembrane-domain
receptors 101-2,134,137,172
Wnt receptors 145, 151, 187
see also receptor tyrosine kinases
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cell-type specification 295-331
cellular response to induction 269-71
centromere, defined 22-3
centrosome 167-8
chick development

cadherins 178,179

fate map 229,231

feet 222-3

limb 365-81

initiation 365-7
zone of polarizing activity (ZPA)
262-4

limb feathers 364-5

model system 2

myogenesis 298-310

myogenic regulatory factors 305-12

neurogenesis 314-28
chondroitin sulphate 112
chordin 317
chromatin

keeping open 32

nucleosome 20

remodelling, and transcriptional

activation 61-2

role in transcription 59-61

ci/GLI family, zinc-finger-containing

transcription factors 141-2, 155

Cki p27[S]Kipp1[s] mutations 210
cloning experiments 19-22, 21
cofilin, actin-severing protein 171-2
collagens 164,165,176
collier (col) 389
community effect 271,273
compartmentalization 150-1
compartments 211

polyclonal lineage 256-9
competence 269-71
cyclic AMP

and PKA 137-8

as signalling molecule 88
cyclic AMP response elements (CREs)

137-8

binding proteins (CREBs) 137-8, 150

cyclin-dependent protein kinase (Cdk)
200-5

cyclins 200-5

cytokine receptors 99-100

cytokine signalling, suppressors (SOCS)
protein 128,131

cytoplasmic kinase-associated receptors
99-101

cytoskeleton 165-74

D

daughterless 309
decapentaplegic (dpp) 214,278,279,
280-2, 304, 368
graded information 285,289

o

negative regulation 285
see also bone morphogenetic proteins
(BMPs)
deformed (Dfd) 30-1,335
deletion analysis 29
Delta protein 93
Delta—Notch signalling 127-8, 232
denticles 354-5
desmosomes, cell—cell junctions 175,
176
diacylglcerol (DAG) 120, 138
Dictyostelium, dvelopment 88
diffusible substances
graded information 288-90
gradients and positional information
265
parameters affecting cellular
responses 269
see also activins; BMPs; hedgehog
signalling; Wnts
dishevelled (Dsh) 144
distalless (DIl) 371
DNA cis-regulatory sequences 27-33
mapping 68-9
DNA binding motifs 50
DNA coding: non-coding ratio 24
DNA footprinting 47
DNA irreversible modifications 33
DNA regulatory regions, mapping 29
DNA sequences 22—4
DNA structure/function 20
DNase I, regulation of chromatin
condensation 59, 60
Dorsal, NFkappaB/Dorsal signalling
128,130
dorsal protein 278-9, 288
gradient, dorsoventral axis patterning
in Drosophila 279
dorsiventral (DV) axis
coordinates 367-8
positional values 323-6
doublesex (dou) 72,73
drifter/ventral veins lacking (dfr/vvl)
394
Drosophila
see also named genes
appendages 382-9
DV axis 377
initiation 371,382
PD axis 377-80, 382
see also wing development
blastoderm, transcriptional regation
65-6
body plan establishment 76-7
cell fates 80
clonal analysis of mutations affecting
growth 213
compartments, polyclonal lineage
211, 2569
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cuticular hairs 354 DSL family of signalling molecules 93, fibroblast growth factor (FGF) receptor

dorsoventral axis patterning, dorsal 94 96

gradient 279 Notch 102,104, 127-9, 147 proteoglycans, effect of mutations
embryo, pattern formation 158-9 dyneins 167-9 112-13
epidermal patterning 345-54 fibroblasts, human, signalling networks
epistasis 118 153

fate map 229,231

GadFly gene analysis 15

genome 24-5

junction assembly 185

larval ectoderm patterning 345-54
mitotic recombination 212

E

ecdysis and pattern formation 291-3

effectors, nuclear translocation 151

EGF receptor see epidermal growth
factor (EGF) receptor

Elk, Ras signalling 395

fibronectin 163-5, 176

filopodia 172-3,191,193

focal adhesion kinase (FAK) 181
folding, Caenorhabditis 190
follistatin 317

forkhead-associated (FHA) domain

model system 2 embryology, historical aspects 8, 10-14 122
morphogens, candidate 276-83 engrailed 256-9,270, 348, 352, 389, French flag analogy, morphogens 275
moulting and pattern formation 390 fringe 390

291-3 enhanceosomes 55,57 frizzled, mutations 187
muscle founder cells 312-13 enhancers 27,58-9 frizzled family 101, 143, 187
myogenesis 30011 and gene-specific transcription factors  Fugu (puffer fish), genome 24-5
neural lineages 235 49-51 fused (fu) 143
neurogenesis 314-28, 316, 325, 326 ephrin family fushi tarazu (ftz) 347

neuronal specification 237,242
Notch signalling
cell fate assignment 251-3
spatial and temporal regulation
253-4
numb protein 246-7
oogenesis 179
patterning mutants 14
peripheral nervous system 245-9
programmed cell death 218-20
Ras signalling 133, 145-6,221-3
regulation of cell cycle 207
RNA splicing and sex determination
73
segment polarity genes 351
Toll receptor 100, 108, 109
tracheal system 392-8
transcription factors, DNA-binding
specificity 51-2
UTR sequences 33
wing development 257, 382-9
AP boundary = vertebrate ZPA
368-70, 390
AP and DV integration 390
AP patterning 388-9
dpp expression 383,387
DV patterning 387
initiation 383-6
Notch signalling 383
organizers 386
patterning and growth 386-8
planar polarity 188
veins 388-9,391
vs vertebrate limb patterning
389-92
vg expression 385
see also Wnt signalling 255-6, 391
wing imaginal discs 282,382
nuclear factors 286

receptor 96
signalling molecules 93,94, 104-6

epidermal growth factor (EGF) receptor

96
Caenorhabditis, tissue-specific
signalling 152
signature, hydropathy values 85
spitz 272,353, 368
epigenesis 7
epistasis 116—19
epithelial cells, apico-basal and planar
polarity 184-9
Escherichia coli
genome 24-5
RNA polymerase 43-5
Ets proteins 157
even skipped (eve) 157-9
ectoderm development 347
regulatory region mapping 28-30
stripe-specific enhancers 65-8
exd transcription factor 377,379
expression cloning 83, 84
extracellular matrix 111-13, 163-5
extracellular signal-responsive kinases
(ERKs) 133

F

F-box-containing proteins 148, 149
fate maps 229,231
FGF genes 365-7
and AER 3724
mediation of AER 374
FGF signalling 5, 357, 392
branching morphogenesis 400-1
chemoattraction 400
insect tracheae 395
and Sonic hedgehog 6
vertebrate limb 365-7

o

FYVE domain 121-2,129, 140

G

G protein exchange factors (GEFs)
126-7
G proteins
actin-associated 172
classes 126
GTPases 124,195
see also Cdc42; Rac; Rho
as intracellular switches 124-7
on/off cycling 126-7
Gal4 transcriptional activator, two
hybrid screen 123-5
ganglion mother cells (gmcs) 241-2
GAPs (GTPase-activating proteins)
126-7
gastrulation 8-9,187
zebrafish 189
gelsolin, actin-severing protein 172
gene activity, regulation of
spatial/temporal pattern of
expression 296-8,297
gene expression, coordination 35-6
genes, numbers, various organisms
24-5
genomes 24-6
compact vs non-compact 24-5
whole-genome duplications 25
germ layers 8-9
giant 277
glass bottom boat (gbb) protein 280,
282
modulating dpp 285
glycophosphatidylinositol (GPI) 94
glycosaminoglycans 112-13
GNEFs (guanine nucleotide exchange
factors) 126-7
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Golgi, post-translational modification of
signalling molecules 91

goosecoid, Xenopus 156,157

graded molecular information 288-90

green fluorescent protein (GFP) 162,
173,229

gremlin, and limb development 379

growth, cell division and differentiation,
interactions 224

growth cones 194

growth factors 91-2

GTPase-activating proteins (GAPs)
126-7

GTPases 124,195

guanine nucleotide exchange factors
(GNEFs) 126-7

H

haematopoietic lineages and stem cells
235,236
haematopoietic system, cell fates
328-30
hairs, cuticular, Drosophila 354
hedgehog, synthesis 94
hedgehog (hh)
epistasis 118, 348-9
mutants 351-3
hedgehog signalling 94, 139-43, 168,
270-1, 348
changes in absolute range 269
gradients 268
and positional information 265
insect wing patterning 389
modulation of diffusion 268
quenching 146
short-range molecules 267
see also Sonic hedgehog
helix-turn-helix (HLH) motifs 50, 55,
250
heparan sulphate 112
heterokaryons 44, 306
histone acyltransferase (HAT) 61
historical aspects of development 7-14
HMG-box-containing proteins 148,
157,254-5
homothorax transcription factor 377
Hox
body plan 29-31
clusters 25,29, 380-2
expression regulation 30-1
limb patterning
AP axis 368,380
positional information 380
Hox homeodomain 50, 379
human genome 24-5
hunchback
activation by bicoid 76,276
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promoter 278
hydropathy values, signal signatures 85

ILK 181
immunoglobulin, IgCAMs 177-9
immunoglobulin genes 33
heavy chain 68-9
light chain 34-5
induction
cellular responses, competence
269-71
community effect 271,273
defined 261
long- and short-range molecules
265-9
morphogen concept 274
separation of inducing and
responding cells 262-5
signalling-induced modifications
271-4
see also positional information
initiation factors 44-5, 49
inositol 120
inositol phospholipids 138-9
IP3-dependent activation of PKC 139
inscuteable protein 247
insect moulting and pattern formation
291-3
insects see Drosophila
insulin 215
insulin-like growth factor (IGF) receptor
96
integrin-linked kinase (ILK) 181
integrins
interactions 176
signalling 180, 181
interferons 92-3
interleukin receptor complexes 100
interleukins 92-3
intermediate filaments 165-7
intracellular switches, G proteins 124-7
ion channel receptors 102
ions, signalling 87-8
iron metabolism 74, 75

J

JAK-STAT signalling 128-9
JNK (Jun N-terminal kinase) interacting
protein 135-6,173

K

kinesins 167-9
knirps (kni) 277,389,394, 395
Kriippel 277

o

L

lac operon 13,45, 46
lambda, bacteriophage 38-9
lamellipodia 172-3,191,193
laminin 164, 165,176
leech (Helobdella triserialis), lineages
238-9
lethal of scute 279
ligand-receptor interactions 81
regulation 107-11
LIM homeodomain proteins 50, 323
limb see Drosophila; vertebrate limb
lin genes, Caenorhabditis 249-50,
335-43
lineages 227-60
cell fate determination 240-2
and cell interactions 227-9
complex determinate (mosaic)
237-40
fate maps 229,231
haematopoietic 235,236
indeterminate (regulative) 229
and polyclonal lineage
compartments 2569
segregation of determinants of
identity 242-4
nervous system 245-9
stem cell-like 234-7
stem cells 229-32
tracers 229,230
lipid second messenger pathways 138—
9
lipid-soluble signalling (LSS) 89
lung development, vertebrates 398—400,
398-400
lysozyme, signature, hydropathy values
85

M

MADS proteins
blistered 396
MEF2 family 309-11
MAPK, MAPKK, etc. see mitogen-
activated protein kinase (MAPK)
signalling
mating type, Saccharomyces 32
mediator (MED) complex 47
Meis transcription factor 377,379
membrane—nucleus relays 133-7
mesoderm
community effect 271,273
fates 301-5
induction 261-5,263,271
interactions with ectoderm, vertebrate
limb 364-6
myogenesis 298-301
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chick 299
Drosophila 300
patterning
activins 284
signal antagonists 112-13
ZPA 370
see also vertebrate limb, zone of
polarizing activity (ZPA)
microprocessor, universal cellular 5
microtubule-associated proteins (MAPs)
167
microtubule-organizing centre (MOC)
168
microtubules 166, 167-9
Minute mutants 211
mitogen-activated protein kinase
(MAPK) signalling pathways
133-7, 145-7,156-9, 211
mitosis 197-211
mitotic spindle 167-8
molecular assembly 4
morphogens, candidate 274-6
in Drosophila 275-83
bicoid 276-8
dorsal 278-9
dpp 275,280-2
in vertebrates
activins 283-5
limb development 370, 374-7
RA 267,274
see also hedgehog
morphogens, concept 274
gradients, French flag analogy 275
limitations 285-8
mosaic analysis of signalling molecules
86-7
mouse
cavitation 221,222-3
fate map 229,231
genome 25
Hox expression regulation 30-1
light chain Ig generation 34-5
model system 2
myogenic regulatory factors 308
patterns of expression of diverse genes
296
tooth development 354-61
MPF activity 200,202
muscle development 298-305
muscle differentiation 312-13
MyoD 273,305-10
myogenesis 298-310
insects 300-11
plasticity of precursors 302
vertebrates 298-310
myogenic regulatory factors 305-12
myogenin 305-10
muscle differentiation 312-13
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myosin light chain kinase (MLCK)
193
myosins 191
cell movement 193
interactions with actin 192

N

nanos 76
nautilus 309
nervous system 314-28
axial organization 319-10
cell survival 221-2
neural lineages, vertebrates 235-6
peripheral NS 245-9,314
segregation of determinants of lineage
identity 242—4
mechanism 245-9
stem cell-like lineages 234-7
networks, signalling 153, 154-5
neural cell adhesion molecules
(NCAMs) 177-9
neural impulses 120
neural induction 317-19
NeuroD 321
neurogenesis 314-28
in insects 314-15, 316, 318, 320, 325,
326-7
neural tissue 315-19
in vertebrates 315,317-20, 323—4
neurogenic genes
insects 325
vertebrates 320-22
neurogenin 321-2
neurons 323-5
AP and DV positional values 323-6
neuropilins 100-1
NFkappaB/Dorsal signalling 128, 130
Nintra (Notch intracellular domain)
128-9
nitric oxide, signalling 88
noggin 317
Notch receptor 102,104
Notch signalling 102, 104, 127-9, 147
cell fate assignment 251-3
insect wing development 383-6
lineage-mediated assignment of cell
fates 249-50
spatial and temporal regulation
2534
T cells 252
NTRC protein 44
nuclear factors 286
nuclear receptor family 106-7
nuclear translocation, effectors 151
nucleocytoplasmic ratio 206
nucleosome 20
nucleus, signal integration 155-9

o
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Nudel protein 108-9
numb protein 246-7,253—4

O

odontoblasts 355-6
Oncopeltus, pattern formation 292
open reading frames (ORFs) 27
optomotor blind (omb) 280,389
organizers

defined 12

vertebrate, source of signal

modulators 111

orthodenticle (otd) 272

P

P13K 211
p21-activated protein kinase (PAK)
173
P granules 244
pair rule genes 347-9
patched
epistasis 118
interactions with hedgehog 146,267
patched receptor 102,142,271, 350
pattern formation
Drosophila embryo 158-9
epidermal 345-54
larval ectoderm, Drosophila 345-54
long- vs short-range mechanisms
291-3
mesoderm 112-13,284
and positional information 264
programmed cell death 222-3
patterning rules, two-dimensional
assemblies 361
Pax9 357-8
Pbx transcription factor 377,379
PDGF receptor 96
single signalling events 153
PDZ adaptor proteins 186
PDZ domains 122
pelle 128,130
peptides, as signalling molecules 90—4
PH domain 121,122
phage display 82
phosphatases
cell-surface receptors 99
PTEN 139,140
phosphates, signalling currencies 119
phosphatidyl inositol 120
phosphatidyl inositol 3’-kinases (PI3Ks)
138-9, 140,211, 222
phosphoinositide substrates 121
phospholipase C 138
phospholipid cycle 138
phosphorylation 146
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phosphotyrosine-binding (PTB) domain
122
phylogenetic analysis 25-6
Pipe protein 108-9
placodes, tracheal 393
plakoglobin 181-2
planar polarity 187-9
platelet-derived growth factor (PDGF)
receptor 96,153
PLC (phospholipase C) 138
pleckstrin homology (PH) domain 121,
122
plexins 100-1
pointed, Ras signalling 395
polarity 183-9
apico-basal polarity 184-7
planar polarity 187-9
segment polarity genes 351
see also vertebrate limb, zone of
polarizing activity (ZPA)
Polycomb group (PcG) proteins 70-2
polymerase chain reaction (PCR) 29
positional information 261-5
concept 264
gradients of diffusible substances 265
and pattern formation 264
potassium ions, signalling 87-8
POU
drifter/ventral veins lacking (dfr/vvl)
394
PRD homeodomains 50
PRD homeodomains 365
preformationism 7
profilin, actin-capping protein 171
programmed cell death
Caenorhabditis 216-20
Drosophila and vertebrates 218-20
pattern formation 222-3
prokaryotes, transcription 43-6
promoters, and enhancers, interactions
in transcription 29, 58-9
prospero, ganglion mother cells 242,
246-7
proteasome 147-9
protein degradation 147-9
IkappaB 130
protein kinases 125
AKAPs 150,152
Cdks 200-5
ERKs 133
FAK 181
JNK interacting protein 135-6, 173
MAPK signalling pathways 133-7,
145-7,156-9, 211
MLCK 193
PAK 173
PI3Ks 138-9, 140,211,222
PKA and cAMP 137
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serine/threonine kinases 97-9
Src kinases 123-5
stress-activated protein kinases 136
see also receptor tyrosine kinases
(RTKs)
protein phosphatases 125
protein sequences, signatures,
hydropathy values 85
protein tyrosine phosphatases (PTPs)
99
protein—protein interaction domains
119-22
proteoglycans 163
effect of mutations 112-13
proteome 24
protfocal adhesion kinase (FAK) 181
proximodistal (PD) patterning and
growth 377-80
AER-driven, vertebrate limb 372—4
graft exchanges 379
PTB (phosphotyrosine-binding) domain
122
PTEN 139, 140

R

Rac G protein 181
lamellipodia 172
Ras, compartmentalization 150-1
Ras signalling 133, 145-6,221-3
Elk 395
FGF 395
mosaic analysis 339
pointed 395
Ras/ERK (MAPK) pathway 135
receptor protein tyrosine phosphatases
(RPTPs) 99
receptor tyrosine kinases (RTKs) 95-7,
133,172,234
activation 146-7,181-2
see also cell surface receptors
receptors 94-111
identification 84-5
interactions with signalling molecules
82-3
modes of control of activity 111
occupancy 290,291
see also cell-surface receptors
regulatory networks 4, 151-9
regulatory regions
DNA mapping 29
RNA 33
regulatory sequences
DNA cis-regulatory sequences 27-33
recruitment of genes 56
replication 197
origins 22
reporter genes 29

o

retinoic acid (RA), long-range signalling
267,274
retinoid receptors 106—7
Rho G protein 181
stress fibres 172
rhomboid 272
rhomboid (rho) 279,395
RNA
mRNA 24
regulatory regions 33
rRNA 24
RNA polymerase
Escherichia coli 43-5
eukaryotes 47-8
RNA-binding proteins, in transcription
72-7

S

Saccharomyces
CDC28203
cell mating type 32
chromatin remodelling, and
transcriptional activation 61-2
developmental programs 39-41
DNA informational content 27
Gal4 transcriptional activator 123-5
genome 24-5
HO promoter 61
lineage identity 242-5
SIR genes, silencing 70
sporulation 39-41
SRB/MED complexes 47,59, 61
transcription factors, Mcm1 55,58
SARA (Smad anchor for receptor
activation) 129,132
SCAR (suppressor of cAMP receptor)
1724, 194
scute
achaete-scute complex 250,325
lethal of scute 279
sea urchin
Dreisch’s experiments 10-11
Endol6 35,37
second messengers
lipids 138-9
signalling currencies 119-20
signalling pathways 137-9
selectins 177,179
semaphorin family of signalling
molecules 93,94
domains 101
serine/threonine kinases, TGFbeta/BMP
receptors 97-9
serine/threonine residues 122
Serrate protein 93
serum response elements/factors
(SRE/SRFs) 156,157, 396-7
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seven-transmembrane-domain
receptors 101-2, 134,137,172
smoothened (smo) 142
sex combs reduced, appendage
development 368
SH2 and SH3 domains 122,123,247
short gastrulation (sog) 279-81,288-9
sigma initiation factor, transcription of
lac operon 44,45
signal antagonists, mesoderm patterning
in Xenopus 112-13
signal integration in nucleus 155-9
signal modulators 111
signal transducers and activators of
transcription (STATs) 128-9
structure/function 131
signal transduction pathways 115-59
activity changes 147
adaptor motifs 119-23
dynamics and regulation 145-51
changes in activity of components
146
changes in concentration/stability
146-50
compartmentalization 150-1
nuclear translocation of effectors
151
epistasis 116-19
integration 156, 157-9
JAK-STAT signalling 128-9
MAPK signalling pathways 133-7,
145-7,156-9, 211
networks, connectivity and
integration 154-5
NFkappaB/Dorsal signalling 128, 130
Notch 102,104, 127-9, 147
structure and properties 115-16
targeting of intracellular effectors
152
TGF)beta-Smad 129-33, 156, 157
see also hedgehog; Wnt
signalling currencies 119-20
signalling molecules 79-94
adaptor motifs 119-23
characterization 83-6
extracellular environment 111-13
identification 82-3
long- vs short-range molecules 265-9
mosaic analysis 86
regulation of ligand-receptor
interactions 107-11
signatures, hydropathy values 85
soluble signals 92
types 86-94
low-molecular-mass 87-90
peptides and proteins 90—4
see also cell interactions; signal
transduction pathways
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signals, as receptors 1045
single minded 278
sloppy paired 309
Smad anchor for receptor activation
(SARA) 129,132
Smad proteins
CoSmads 131-2
structure/function 132
TGFbeta—Smad signalling 129-33,
156, 157
small nuclear ribonucleoproteins
(snRNPs) 72
smoothened (smo) protein 101, 142,
271
snail 278,400
SOCS (suppressors of cytokine
signalling) protein 128,131
sodium ions, signalling 87-8
Sonic hedgehog (Shh)
and FGF 6,376,379
inhibiting FGF 400
as morphogen 283,301-2
range 267
and ZPA 375-7
see also hedgehog; neurogenesis;
vertebrate limb
Sox 322
spalt major (salm) 389
spalt (sal) 280,389
spitzle 351
spitz 271-2,394
spitz, EGF receptor ligand 272, 353, 368,
395
splice site recognition 72
splicing, regulation 72-3
Src homology
type 2 (SH2) domains 122,123
type 3 (SH3) domains 122, 123,247
Src kinases 123-5
Src proteins 123-5
activation 125
Steel mutations, receptor tyrosine
kinases (RTKs) 234
stem cell factors 232—4
stem cell lineages 229-32
stem cell-like lineages 234-7
steroid hormones, as signalling
molecules 89
stress-activated protein kinases 136
string 207
suppressor of CAMP receptor (SCAR)
1724, 194
Suppressor of fused (Su(fu)) 143
suppressors of cytokine signalling
(SOCS) protein 128,131
suppressors of RNA polymerase (SRB)
47-8
SynMuv complex 340

o
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T

T cells, Notch signalling 252
T-box factors 365
T-cell specific factor (Tcf), HMG-box-
containing proteins 144, 155,
157,254-5
tango 394
TATA box 27,44
TATA-binding proteins (TBPs) 47-8
TBP-associated factors (TAFs) 47-8,
50
Tcf see T-cell specific factor
TCEF (ternary complex factor) 156, 157,
396
teeth 35461
telomere, defined 22-3
termination factor, transcription 70
TGF see transforming growth factor
(TGF)beta/BMP signalling
thickveins (tkv) 395
three-dimensional assemblies 363—401
principles 400-1
Toll 128
Toll receptor 100, 108,109
tolloid (tld) 288-9
tolloid-related proteins 110
tooth development 354-61
tout velu, hedgehog signalling 267, 268
tracheal system
insects 392-8
vertebrate lung 398—400
trachealess (trh)/tango 394
transcription 22—4,43-78
active: inactive state, stability 70-2
chromatin 59-61
elongation, and termination 69-70
enhancers and gene-specific
transcription factors 49-51
in eukaryotes 46-9, 62—4
in prokaryotes 43—6
initiation factors 49
interactions between promoters and
enhancers 58-9
lac operon 45, 46
modulation and spatial regulation 29
termination factor 70
transcription factors
DNA-binding specificity 51-2
enhanceosomes 55,57
lac operon 45, 46
transcriptional activation, and
chromatin remodelling 61-2
transcriptional machinery, eukaryotes
64-5
transcriptional regulation
Drosophila 65-8
Igmu heavy-chain gene 68-9
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transcriptional repression, eukaryotes
62—4
transformer (tra) 72,73
transforming growth factor
(TGF)beta/BMP signalling 92,
97-9, 108,110
activins 267, 283-5
signal antagonists 112
Smads 129-33,156, 157
translocation of Smads 156
vertebrate organizer 111
see also bone morphogenetic proteins
translation initiation factor 211
translational regulation 74
and body plan, drm= 76-7
transmembrane accessory protein 130
tryptophan—tryptophan (WW) domain
122
tubulin 166, 167-74
twist 279,312
two hybrid screen, Gal4 transcriptional
activator 123-5
two-dimensional assemblies, patterning
rules 361
tyrosine kinases
cytoplasmic, Src and Abl 123—4
receptor (RTKs) 95-7

U

ubiquitin-dependent protein
degradation 128, 147-9

ultrabithorax, appendage development
368

upstream activating/regulatory
sequences (UAS/URSs) 27-33

Vv

vein (vn) 389
vertebrate limb 363-81
apical epidermal ridge (AER) 365-80
emergence 373
interactions with ZPA 376
mediation by FGF 374
PD patterning and growth 372-4,
377-80
role of DV axis 377
cellular parameters of development
372

—p—

digits 380-2
establishment of AP and DV
coordinates 367-8
induction 6
initiation 365-7
FGF and Wnt signalling 367
interactions between ectoderm and
mesoderm 366
patterning, vs insect wing
development 389-92
positional information 261-5, 380
progress zone (PZ) 368,372
proximodorsal patterning and growth
372-4,377-80
zone of polarizing activity (ZPA)
262-4,368-70, 372
activity 375
digits 380-1
integration of information 377
and RA 374-5,377
and Shh 375-6,377
vertebrate lung 398-400
vertebrates
morphogens, candidate 283-5
myogenesis 298-310
neural lineages 235-6
neurogenesis 314-28
neurogenic genes 320-22
neuronal cell ientity 324
organizers 111
programmed cell death 218-20
see also named type organisms
vestigial (vg) 383—6
boundary enhancer (vgBE) 383
quadrant enhancer (vgQE) 384
vitronectin 176

w

WD40 motif 119

Weel kinase 202

White mutations, receptor tyrosine
kinases (RTKs) 234

Windbeutel protein 108-9

wing, insect see Drosophila, wing
development

wingless (wg) 305, 309, 348-9

asymmetric signalling 352, 353

Wiskott—Aldrich syndrome protein

(WASP) 172-4,194

Wnt receptors 187, 145, 151, 187
Wnht signalling 94, 111-13, 139-41,
143-5, 255-6, 270
and catenins 182-3
initiation of vertebrate limb 365, 367,
377-8
insect wing development 255-6, 391
long-range effects 266-7
vertebrate limb vs insect wing 389-92
see also wingless

X

Xash/Mash 321-2
Xbrachyury (Xbra) 283-9
Xenopus
cell fates 80
cloning 19-22
community effect 271,273
development 9
dorsoventral axis 170
fate map 229,231
goosecoid 156, 157
induction 262
long- vs short-range signalling 265-9
mesoderm induction 261-2, 263,271
mesoderm patterning 112-13
model system 2
neurogenic genes 320-2
Xgoosecoid 283-9

Y

yeast see Saccharomyces

Z

zebrafish
fate map 229,231
gastrulation, dishevelled, effects on
cell movements 189
model system 2
neural induction 317
zerkniillt 278
Zic2 family 322
zinc-finger-containing transcription
factors 141-2, 155,389
knirps (kni) 277,389,394, 395
zone of polarizing activity (ZPA), see
vertebrate limb



