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metazoan, 29:5-8 
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cytoskeleton polarization, 39:80 
Dunio rerio pattern formation, 41:20-22 
egg+mbryo axial relationship, 3959, 63-64 
embryonic growth factors, 273357-3.58 
sequence origins, 2554-56 
vertebrate limb formation, 41:46-S2 

Hox gene role, 41:45-46,49-51 
polarizing activity characteristics, 41 :46-49 
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regulation of expression, 24: 19. 20 
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detection. 36:231-234 
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nonspecific binding, 36: 240-241 
overview, 36:223-224 
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T-cell-mediated H-2-restricted response to, 

testis development induction in XY embryo 

23: I78 

23: 170-1 7 1 

hypothesis, 23: 172-173 
negative results, 23:176-178 

changes, 20:263,265-267 
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spinal tract, 21:259, 261 

MP26, lens cell membrane, chicken embryo, 
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proteins, 24:200 
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recognition by B cells, 23: 171-172 
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quaikhick embryo chimera marker, 36:3 
reorganization in frog egg, 26:59-60, 67 
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transforming growth factor-p, 24:99 
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Anti-fibronectin IgG, Fab’ fragments, 27: 113 
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actin-binding proteins, Xenopus, 26:41-50 
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brain-specific genes, 21: 136 
C I ,  stalk-specific, Dictyosrelium discoideum 

during development, 20:249,252-254 
glucose effect on synthesis, 20:249-251 
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20:253-254 

cell lineage, 21:72, 73 
cytokeratins 

blastocyst-stage embryos, 22: 166 
oocytes, 22:163-164 
preimplantation development, 22: 155 

denatured, modification, 31: 192 
epidermal development, 22: 133 
flowering-specific, long day-induced, 
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mustard, 20:387 
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H-Y, male-specific, histocompatibility 

antibody response to, 23:171 
control by Y chromosome gene, 
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cells in vitro, 23:223-224 
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Antikeratin antibodies, cytokeratin, 22:74. 81 
Antimitotic drugs, experimental manipulation 
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81-82,85 

Anti-Miillerian hormone, see Miillerian- 
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inhibiting substance 

differentiation progression 
gene function, 39:144-145 
proneural-antineural gene coordination. 

Antiorganizers, neural induction, 35:211-214 
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39:145-146 

defense mechanisms, epididymis, 33:73-74 
functions in testis, 33:85 
pathway, bcl-2 role, 32: 154-155 
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delivery methods, 36:4547 
oligodeoxynucleotide application. 

oligodeoxynucleotide design 
36:43-45 

specificity, 36:38 
stability, 36:39 
transport, 3659 
uptake, 3659 

optimization methods, 36:45-47 
overview, 36:37-38, 47 
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direct target mRNA measurement, 36:40 
efficiency demonstration, 36:41-42 
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Antisense RNA, 30:204 
Antisperm antibodies, 30:48-49 
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bottle cell ingressions, 27:47-48 
convergence and extension in, 27:67-68 
convergent evolution, 31:266 
evolutionary changes in MCD, 31:260-264 
fate maps, 27:92-93 

21:298-306 
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integrin expression, 27: 104 
phylogenetic analysis. 31:258-260 

characteristics, 29:339, 352 
expression pattern. 29:350 
flower development role. 29:344. 346. 
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upetala gene 

41:138-143. 153 

Aphidius ervi. endoparasitism. 35: 148-1 5 I 
Apical ectodermal maintenance factor. limb bud 

Apical ectodermal ridge. limb development, 
posterior part. chicken, 23:25 I 

vertebrates 
dorsal-ventral axis. 4153-54. 58-S9 
proximal-distal axis 

differentiation, 41:40-42 
gene expression, 41:43-46 

quail-chicken transplants. 23: 192 
Apical lamina. localization of tibropellins, 

Apical meristeni, development, 28:50-S 1 
Apical tractoring model, 33:189-193 
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Apoptosis 

33:222-223 

regulation. 35: 128 

central nervous system development, retinoid 

c-myc-induced. 32: 160 
external cell regulating signals. 3526-3 I 

role, 40:118-119 

epidermal growth factor. 3.527 
extracellular matrix, 35:30-31 
Fus-mediated cell death, 35:29-30 
fibroblast growth factors. 35:28-29 
insulinlike growth factors, 3526-27 
platelet-derived growth factor. 35:26-27 
transforming growth factor-a. 35:27 
transforming growth factor-8. 3527-28 

germ cell, 29:198 
kidney development regulation. 39:2SS 
leukemia inhibitory factor. 29:206 
mammals, 32: 150 
measurement 

methods, 36:262-267 
agarose gel electrophoresis. 36:265-266 
caspase activity analysis, 36:269-272 
cell-free models, 36:271-272 
cell viability determination, 36963-26.5 
chromium release assay. 36264 
DNA analysis, 36:265-269 
electron microscopy. 36:273 
flow cytometric analyhis. 36267-269 
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Apoptosis (continued) 
fluorescence microscopy, 36:272 
light microscopy, 36:272 
mitochondria1 function assay, 

time-lapse video microscopy, 

TUNEL staining method. 36:266-267 
vital dye exclusion method, 36:263-264 
Western blot analysis, 36:269-271 

36264-265 

36:273-277 

pitfalls, 36:260-261 
mechanism of action, 29:206 
neuronal cell development regulation, 

39: 187-207 
cytoplasmic regulators, 39:200-207 

caspases, 39:200-202 
cellular component interactions, 

oxidative stress, 39:202-204 
phosphoinositide 3-kinase-Akt pathway, 

p75 neurotrophin receptor, 39:205-206 
reactive oxygen species. 39:202-204 

AP-1 transcription factors, 39: 193-194 
hcl-2 gene family, 39: 196-200 
cell-cycle-associated genes, 39: IYS-196 

39~206-207 

39:204-205 

genetic controls, 39: 192-200 

overview, 39:187-189 
in vitro systems, 39: 189-191 

39:189-190 
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potassium deprivation, 39: 190-191 
serum deprivation, 39: 190 

neuroretina cells, 36:139-140. 142 
nondisjunction, 29:306 
overview, 36:259-260 
p53 role, 32: 159 
reactive oxygen species in, 32: 154 
retinoid life-and-death decision influence 

commitment, 35:s 
direct proliferation modulation, 35: 17-26 

Bc12 protein. 35:24-25 
breast cancer cell lines, 35:22-23 
C-myc proto-ongocene, 35:23-24 
death machinery, 35:24-26 
inner-cell-mass-like cells, 35: 19-22 
myeloid cells. 35:23 
neuroblastoma cells, 35:23 
tissue transglutaminase, 35:25-26 

receptor function, 35:13-14 
Apoptotic bodies, primary epithelial. 32:213 
Apterous, LIM domains in, 29:38 
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cell cycle regulation, 35:73 
extracellular matrix regulation, 35:30-31 
Fus-mediated cell death, 35:29-30 
neuronal apoptosis regulation. 39: 193-194 
retinoic acid regulation, 27533, 362 
retinoid-transcription factor interactions, 

35: 16- I7 
Aquaculture. 30: 192-196, 199,206 
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flower development, 41:134-136, 138 
gynoecium, 29:334-335 
sepal. petal, and stamen initiation, 29:337 
timing of events. 29:331 
wild-type flower, 29:334-337 

histology, 29:334 
meristic mutant, 29:344-347 
mutantations, leaf greening without light 

organ identity mutants, 29:338-344 

organogenesis timing, 29:349-350 
transformations, 29:351 

Archen teron 
elongation 

exposure, 28:69 
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heterotopies. 33:240-242 
invagination, 33: 183-21 1 
overview, 27:151-154 

formation, 33: 169-170 
Arenaria uiifjloru. 29:332 
Arg-Gly-Asp peptides, 27: 115-1 16 
Arginine esterase. epidermal growth factor, 

22: 176 
Armadillo protein, related to cadherin-binding 

proteins, 31:473 
ur mutation (maize), 28:68 
Aromatase 

activity, 30:) 13, 116 
induction mechanism, 30: 112-113 
medaka. 30: 1 16 
Mullerian-inhibiting substance, 29: 175 

en expression in, 29:123-124 
homology between annelid. 29:113-115 
segmentation, temporal and spatial modes. 

Arthropods, see also spec@ species 

29:lOS-107 
Ascidians, see also specific species 

development. 31:244-249 
egg studies, methodology, 31:270-272 
evolutionary changes in development, 

myogenesis, 38:66 
31:257-260 
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voltage-gated ion channel development, 
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patterns, 39: 166-170 
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functions in testis, 33:XS 
PEC transdifferentiation. 20:30. 32 
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asp mutation 

38:204 

Drosophilu, 27:281, 294, 298 
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microtubules 
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associated motor proteins, 31:255 
interaction with 
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long, return at anaphase, 31:328-333 
mitotic, 31:229 
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microtubules, 31:24.5 
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intermediate filament composition, 21: 155. 
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bilateral, 25: 193-194 
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25: 197-200 
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founder cell lineage, 25:188-189, 188-191 
intermediate filament composition. 21: 151 
phase shifts, 25: 195-197 

25:191-193 

1 1  
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overview, 36:115-116 
proliferating culture. 36: 121-122 
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axon-target cell interactions. 21:309-3 10 
early development. 21:3 14-318 
organization. 21:310-3 14 
posthatching. 21:329-331 

nucleus laminaris. 21:335-332( 
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experimental manipulation. 21 :324-325 
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refinement, 21:3 19-324 
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epidermal growth factor. 22: 188 
filaggrin developmental expression. 22: 129 
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materials, 36:4-6 
dissecting microscope, 365 
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36:6 
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mRNA expression, 22:239-240, 243-247 

mRNA localization, 22:247-248 
pCSK- 12 probe studies, 22:240-243 
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sperm competition mechanisms, 33:137-143 
sympathetic neuron culture. 36: 161-180 

culture protocol 

Autoradiography (continued) 

232-233,243 
optic nerve regeneration, 21:222, 229, 

plasmalemma, 21: 196 
synapse formation, 21:288 
visual cortical plasticity, 21:370 

Autosomal loci, interactive, 32:16-17 
Autosomal trisomies, 29:282 
Auxin 

effects on abscission zone 
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interaction with ethylene. 20:390-392 
leaf blade replacement, 20:390 

secondary induction, 20:393-394 
flow in maize leaf, 28:66-67 

embryos, see Chick embryos 
evidence for involvement of homologous 
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molecules in related steps of 
specification, 2 5 7  1-72 

gene expression inhibition by antisense 
oligonucleotides 

delivery methods, 36:45-47 
oligodeoxynucleotide application, 

oligodeoxynucleotide design 
36:43-45 

specificity, 36:38 
stability, 36:39 
transport, 36:39 
uptake, 36:39 

optimization methods, 36:45-47 
overview, 36:37-38,47 
specificity controls 

control sequences, 36:40 
direct target mRNA measurement, 36:40 
efficiency demonstration, 36:41-42 

hybridization, 36:223-242 
multiple gene product detection, in siru 

alkaline phosphatase detection methods, 

antibody incubation, 36:230-23 1 
controls design, 36:238-239 
detection methods, 36:231-236 
embryo preparation, 36:227-228 
horseradish peroxidase detection, 

labeled riboprobe synthesis, 36:224-227 
multiple color detection time-table, 

36~236-237 
overview, 36:223-224 
photography, 36:236-237 

36~231-233,235-236 

36:234-235 
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movements of inclusions along, 

mRNA distribution. 30:218-219 
oocyte maturation, 30:235-242. 257-258 
polarization. 30:218-225 
specification, 30:232-233 
Xenopus egg, 30:262 
Xenopus oocyte polarization. 3 0 2  18, 224. 

32: 118-123 

31:360-361 

anterior-posterior axis 
cytoskeleton polarization, 39:80 
Danio rerio pattern formation. 41:20-22 
eggxmbryo axial relationship. 39:39, 

embryonic, growth factors. 27:357-358 
sequence origins. 25:54-56 
vertebrate limb formation, 41:46-52 

Hox gene role, 41:45-46, 49-5 I 
polarizing activity characteristics. 

positional information, 41:46-49 
region specification. 41:51-52 

early embryo, 32: 105 
specification. 30:255 

63-64 

41:46-49 

Xenopus 

blastocyst formation, 27:226 
cardinal, early Xenopus embryo, 32:lOS-106 
cell interactions, 21:41 
cytoplasmic, 30:232-233 
determination (check embryo) 

bilateral symmetry determination, 

marginal zone 
28: 159-161 

developmental potential, 28: 161-166 
inductive and inhibitory effects in, 

28: 166- 169 
quantification of developmental 

potential. 28:169-170 

dorsal determinants. 32: 115-123 
dorsal-ventral axis 

mesodermal layer formation. 28: 175-176 

Danio rerio. 41:2-4 
determinants, 31:248-249 
Drosophila 

amnioserosa and dorsal epidermis. 
25:27-35 

mesoderm, 25:23-27 
neurogenic ectoderm. 2535-30 
pattern, 25: 18-21 
protein, 2 5 9 - 2 3  
specification. 31: 147-148 
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culture dish preparation, 36: 172-1 73 
serum-free media, 36:175-176 
serum-supplemented media, 

36:173-175, 184-186 
exogenous gene transfection. 36: 176- 178 
ganglia dissection, 36: 161-166 

lumbosacral sympathetic ganglia, 

superior cervical ganglia, 36:163-166 

lumbosacral sympathetic ganglia, 

superior cervical ganglia, 36: I67 

36:162-163 

ganglia dissociation 

36: 166- 167 

glial cell population identification, 

media, 36:179-180 
neuronal cell population identification. 

neuronal selection methods, 36: 168-17 I 
complement-mediated cytotoxic kill 

selection, 36:170-171 
negative selection, 36: 170-171 
panning, 36:169-170 
preplating, 36: 168 

overview, 36:161-162 
solutions, 36: 178-179 

36: 17 1 - 172 

36:171-172 

Axillary buds 
N. silveslris, developmental behavior, 

27:12-16 
N. tabacum, 27:X-10 

Axogenesis, see also Embryogenesis; Pattern 
formation 

amphibian oocyte, 31:385-386 
animal pole target, for SMCs, 33:231-217 
asymmetry of keratin and vimentin 

organization, 31:459-460 
built-in polarity, 31:257 
cortex, 30:220-222 
early Xenopus embryo, 32:lOS 
egg-embryo axial relationships 

conventional view, 39:36-41 
primitive streak specification, 39:61-62 
zygoteeearly blastocyst relationship, 

formation, 30:215-217, 236,244. 246 
formation, microtubule array polarization, 

gravity influence, 30:263 
microtubule, 30:224, 238, 240 
mitochondria1 mass, 30:232-233 

animal-vegetal axis 

3950, 53-54 

31:392-394 
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Axogenesis (continued) 
embryonic induction in amphibians. 

vertebrate limb formation, 41:52-58 
apical ectodermal ridge formation. 

dorsal positional cues, 4154-57 
dorsoventral boundary, 4153-54 
ectoderm transplantation studies, 

mesoderm transplantation studies, 

ventral positional cues, 4157-58 

overview, 32:lOS-106 
specification, 30:255, 31:401-405 

24:272-273.283 

41:53-54 

4152-53 

41:52-53 

Xenopus 

zebrafish, 29:78-79 
dorsoanterior axis, 30:261, 263,268-273 
early activation cues, 34:189-190 
ectopic, 30:260-262 
nucleadcytoplasmic, 30:226. 228-23 I 
rostra1 brain patterning, 29537 

Axolemma, sprouting neuron, 21: 197, 200-201 
Axonemes. microtubule motors in sea urchin, 

Axon guidance, see Cell migration 
Axons 

26:71-72.75-79,82 

auditory target cell interactions, 21:309-3 10 
early development, 21:3 14-3 18 
organization, 21:3 10-3 I4 
posthatching, 21:329-331 

nucleus laminaris, 21:335-338 
nucleus magnocellularis, 21:331-335 

experimental manipulation, 21:324-325 
nucleus magnocellularis, 21526-329 
refinement, 21:319-324 
synaptogenesis. 21:318-3 19 

33:288-289 

synaptic connections 

centrosomal microtubules transported into, 

elongation 
axon-target cell interactions, 21:326 
neocortex innervation, 21:411 
optic nerve regeneration, 21:218, 221, 229, 

growth, inhibition of microtubule nucleation, 

microtubule origination, 33:283-284 
reorganization in frog egg, 2658 
retinal, time-lapse studies, 29: 144-146 
retinotectal, normal pathfinding, 29: 139-148 

234,237,251 

33:287-288 

time-lapse studies, 29: 144-146 

Subject Index 

RT-B and RT-E lines, 20:217-218 
scaffolding. early brain detection. 29: 137 
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formation, 34:211-215 
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transcription location, 34:229-238 
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external and middle, 31:43-45 
individual fate, 32: 104 
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mesoderm induction assay, 30:259 
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future prospects, 26:115-116 
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plasmalemma, 21: 193 
prespore gene expression, 28: 12 
proteases. 243228. 245, 247 
protein regulation. 30:29 
regulation. 30:29. 64-65. 88 
release mechanisms, 30:30, 32, 70. 71-73. 
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reorganization in frog egg. 2657 
sperm, 30:46, 85-87 
steroidogenesia regulation. 30: 122 
transforming growth factor-p, 24: I21 
transient 

characteristics. 30:28-30, 67-7 I 
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embryonic channel properties, 
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39:170-171, 178 
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Callus. protective system, 22:261 
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Calmodulin-dependent protein kinas, II,30:29 
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Cancer. see Tumors; specijic types 
cand mutation (Drosphila), 27:283 
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Carbohydrates 
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brain-specific genes, 21: 131-132 
Carcinogenic transformation, fibroblast 

growth factor, 24:83, 84 
optic nerve regeneration, 21:221 
plasmalemma, 21: 190 
proteins, 24: 195 
sperm receptor, 32:48-49 
sperm ZP3 combining site, 30:8-12, 24 
transforming growth factor+ 24:99, 101, 107 
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Carbonic anhydrase 
glial development 

localization, 27:237 

early embryonic development. 21:212-213 
oligodendroglia, 21:210-212 
overview, 21:207-209. 213-214 

Miiller glia cells of retina, conversion into 
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follicular cells in vitro, 23: 157-158 
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keratin 
differentiation, 2264 
expression patterns, 22:117-118, 122 
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sarcomeric gene expression, 26: 147. 

Cardiac muscle 

33:264-265 

159-162 
Cardiac troponin T, sarcomeric gene expression, 

Cardiomyocytes, action potentials, 33:265-266 
Cardiovascular development 

26:152-153, 158-164 

allantois development, 39: 11-12, 20-23 
epidermal growth factor receptor gene effects, 

fetal therapy, 39:26-29 
fibroblast growth factor 

35:90-92 

angiogenesis, 24:78-81 
endothelial cells, 24:71-78 
expression, 24:78 

homeobox gene role, 4O:l-35 
cardiac structures, 40:4-9 

embryonic heart tube formation, 4 0 5 7  
epicardium function, 40: 10 
internal morphogenesis. 40:7-10 
mature heart, 40:4-5 

gene characteristics. 4 0 : 2 4  
gene function. 40:14-33 

Eve gene, 40:32 
jinx gene, 40:23-24 
genes expressed, 40:15-16 
Hex gene, 40:28-31 
Hlx gene, 40:31 
Hoxu-I gene, 40:26-27 
Hoxa-2 gene, 40:32 
Hoxu-3 gene, 40:28 
Hoxci-5 gene, 40:33 
Hoxd-4 gene, 40:32 
M0.r-1 gene. 40:24-25 
Mox-2 gene. 40:23-24 
Msx-1 gene, 40:25-26 
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expression. 24:203-205 
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normal events. 34:209-210 
Caveolin. cytoplasmic signaling control, 35: 174 
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C-myc proto-ongocene. 35:23-24 
commitment influence. 35:5 
death machinery. 35:24-26 
direct proliferation modulation. 35: 17-26 
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cytoskeleton domains, 31:212-213 
dorsal axial, 32:120-123 
embryonic induction in amphibians, 

24:262-265,267 
mesoderm induction factors, 24:275 
modern view, 24:269-270 
neural induction, 24:279 
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palmar-plantar epidermis, 22:46-49 
phosphorylation, 2254 
regulation, 22: I16 
sequential, 22:43-45 
skin disease, 22:62-63 
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protocol, 36: 14-15 
subset study, 36: 19-20 
3T3 cell feeder layer preparation. 36: I6 

developmental repertoire, 36:20-23 
gangliogenesis analysis. 36:24-25 
overview, 36: 1-2,29 

optic nerve regeneration, 21:251 
retinoic acid receptors, 27:359-362 
single-cell cDNA libraries, 36:24S-258 

cDNA amplification, 36:251-254 
clone analysis, 36:256-257 
differential screening method. 36:254-257 
mammalian pheromone receptor gene\. 

neuron isolation, 36:249-251 
tissue dissociation. 36:249-25 1 
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preimplantation embryos. 24: 14X 
structure, 24: 139 

keratin gene expression. 22: 196, 202 
nerve growth factor, 24:173-174, 178, 180. 

neural reorganization coiitrol, 21 558-362 
proteases. 24:224, 221. 230. 235 
social insect polymorphism regulation. 

184. 187 

40345-69 
caste differentiation. 40:46-52. 68-69 

corpora allata regulation, 40:49-51 
differential feeding. 40:47-49 
endocrine system role, 40:48-49 
juvenile hormone role. 4 0 5 - 6 6 .  

neuroendocrine axis. 4 0 5 - 5 3  
prothoracic gland activity. 40:49-51 

68-69 

overview. 40:45-46. 66-69 
reproductive organ differentiation, 

drone reproduction. 40:60-62 
hormonal control, 40:SS-63 
queen reproduction, 4057-60 
worker reproduction, 40:62-63 

transforming growth factor-p, 24: 103, I 15. 
118. 126. 127 

40:52-55 



62 

Endocytosis 
actin organization in sea urchin egg cortex, 

bicoid message localization, 26:24 
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amphibian, embryogenesis, 32:207-212 
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enterocyte development, 26: 132-134 
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matrix, 22:260-261 
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receptor, W12-13, 15,20,23 

fibroblast growth factor, M79-80,82 
insulin family of peptides, 24: 152 
mosaic pattern analysis, 27247 
proteases, 24:220 
proteins, 24:200-201 
synapse formation, 21:290 
transforming growth factor-8,24: 125-126 
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epidermal growth factor receptor gene 

experimental analysis, 39264-288 
collecting duct morphogenesis, 

downstream nqhron induction effects, 

epitheliogenesis, 39:285 
mesenchyme induction, 3k275-282 
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S. picrpiwartc\, 28:36 

Wolftian lenb regeneration. 2856 
TLd>U/Ur;C7, 28: 35 

Lateral neurepithelial cells. rearrangemcnts 

Lateral signal / i t i - / Z .  25:213-215 
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induction, 30:257, 259-260, 268, 270,274 

assay, 30:259-260,269 
chick embryo, 28: 173-175 
comparison to dorsalization, 30:274-275 
dorsal bias independent, 32: 129-130 
Xenopus laevis, 33:36-38 

insulin family peptides, 24:151, 154 
intermediate, Lim-l expression, 32: 1 I 
involution, 27:77-78 
marsupial, formation, 27:218-219 
mesodermal belt. 30:257-258 
migration 
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lens cells during embryogenesis. 

retinal cells during transdifferentiation, 
20:144-145 

20:144-147 
a-and P-tubulin. 31:71 
Anl-3, 32: I14 
BIC and D/E protein, gene expression. 

33:64-66 
bicoid message localization. 26:23-33 
0-keratin genes. 22:236. 25 I 

expression. 22:239-240. 243-247 
localization. 22:247-248 
pCSK- 12 probe. 22:240-243 

brain-specific genes. 21:118-119. 126-128, 
147-148 

brain-specific protein lB236.21: 129, 132, 
134. 138-139 

clonal analysis. 21:123-126 
expression, 21: 143 
rat brain myelin proteolipid protein. 

RNA complexity sttidie\, 21: 120-123 
brush border cytoskeleton. 26:llO-1 I I 
chicken intestinal epithelium. 26: 133-135 

cortical, distribution, 31: 10 
CRES, localization. 33:69-70 
critical for oocyte patterning. 31: 143-150 
cyclin. in Dmwphilu, 27:290 
cytoskeleton positional information. 26: 1-2 
distribution, 30218-219. 221-222. 236 
ecmA and ecmB genes. 28:19 
embryonic induction in amphibians. 24:266, 

271,275, 278.281.283 
3’ end. interaction with intermediate 

filaments. 31:20-21 
endogenous. storage during oocyte growth. 

28: I30 
epidermal growth factor. 22: 191-192 
epidermal growth factor and mice. 24:32. 34. 

21:140-142 

c-mo.5. 28: 140 

46 
receptor, 24:X-13, 17, 22 

fibroblast growth factor. 24:hO. 63. 65, 84 
GGT, 33:78-X7 
homeo box gene transcripts 

human, 23:244 
murine. 23:240-246 
Xenopus, 23:246 

human keratin genes. 22:21, 25-16 
ICE, 32: 157 
insulin family peptides. 24: 1.55 

cell interactions, 27:63-64 
cell motility during, 27:61-62 
changes at onset, 27:62-63 
as coherent stream, 27:53-54 
extraacellular matrix cues for (amphibian), 

fibronectin role, 27:57-59 
function in amphibian gastrulation, 

initiation, 27:96-97 
mesoderm movement, 2 7 5 - 5 3  
probes for disruption, 27: 113-1 I9 
simultaneous mediolateral intercalation. 

21:73-74 
substrate, 27:57-59 
tenascin effects, 27: 116-1 17 
urodeles. 27: I16 
Xenopus, 27: 115 

27:59-61 

27:65-66 

neural crest, differences in contribution, 

paraxial mesoderm somitogenesis 
cellular oscillators, 38:249-252 
prepatterns, 38:241-246 
specifications, 38:23 1-236 

25: 106 

proteases, 24:235, 236 
proteins, 24:211 
protrusive activities during medilateral 

tissue, Par gene expression. 27:371 
vertebrate growth factor homologs, 24:300, 

vertebrate limb dorsoventral patterning 

zebrafish 

intercalation, 27:70-71 

304, 30X, 315, 319 

studies, 4152-53 

nonsomitic, gene expression, 29:Xc) 
somitic, gene expression. 29:8-X9 

Mesoderm-inducing factor, see ulso XTC-MIF 
embryonic induction in amphibians. 24:262, 

271,214-216 
Mesometrial-antimeosometrial axis, early 

embryo development, conventional view. 
39:44-45 

Mesonephros 
amphibian embryo, hemopoietic site, 

cord formation, 32:13-14 
primordial germ cells entering gonad via. 

20:321-322 

32:7 
Messenger RNA 

actin-binding proteins, 26:36, SO 
a- and P-crystallin, chicken embryo 
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Messenger RNA (continued) 
postimplantation embryos, 24: 150-152 
preimplantation embryos, 24: 144 
structure, 24: 139-140 

differentiation in culture, 2 2 5 0  
experimental manipulation, 22:90 
expression patterns, 22:98 
gene expression, 22: 196-197 
localization, 22: 199-201 
phosphorylation, 22:55 

localization, 31:237-239 
maternal, 32: 129 
maternal, accumulation and distribution, 

mgr mutation (Drosophila), 27:294-295, 

mh mutation (Drosophila), 27:282 
microtubule-associated, translational status, 

monoclonal antibodies, 21:271 
nerve growth factor, 24:164, 166, 170-171 
neural reorganization, 21:343, 362 
nuclear transplantation, 30: 156, 199, 204 
PEA3,33:86-87 
polar lobes rich in, 31: 12 
prespore-specific proteins (Dicryosreliurn), 

prestalk, during Dicryosreliuni discoideurn 

prestalk-specific proteins (Dictyosrelium), 

proteases, 24:223-224 

keratin, 22:2 

31:391-393 

298-299 

31:82-83 

28:12 

development, 20948 

28: 19 

inhibitors, 24:227,231-232,234 
regulation, 24:235, 242-248 

cathespin L, 24:201-205 
ECM, 24:208-211 
mitogen-regulated protein, 24: 195-198 

proteins 

pupoid fetus skin, 22:222 
reorganization in frog egg, 26:60 
retinoic acid receptors, 27:315-3 16 
retinoid X receptors, 27:315-316 
for ribose- 1.5-biphosphate carboxylase 

subunits, 20:388 
induction by light or cytokinin, cucumber 

cotyledons, 20:388 
spectrin, late hlastulation, 31: 120-121 
storage in egg, 31:30 
synthesis during oogenesis. 28:130 
transforming growth factor-P, 24: 109, 115, 
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anchored to cortex, 31:44-442 
solubilization, 31:464 

Xwnt-ll, 32:115, 117-118 

embryos, 32:88-91 
energy metabolism enzymes, meiotic 

Metabolism 

expression, 37: 172-174 
Metalloproteinases. proteases, 24:248 

inhibitors, 24:227-232 
regulation, 24:235, 238-239, 244-248 

brain-specific genes, 21: 120 
MIS gene, 29: 176 

Metallothionein 

Metallothionein gene, 30: 193 
Metamere, zebrafish, 25104 
Metamorphosis, see also Polymorphism 

ammonia, 3853-90 
attachment, 38:86-87 
hydrozoa, 38:84-93 
inorganic ions, 38:88-90 
insect, neural reorganization, see Neural 

reorganization 
intestinal remodeling during, 32:212-227 
larval state stabilization, 38:90-92 
neuroactive substances, 38:90 
neuronal death, 21:lOO-104 
overview, 3853-84,93-94 
polyp proportioning, 38:96-97 
protein kinase C-like enzymes, 38:87-88 
signal transmission, 38:86-87,92-93 
signal uptake, 38:92-93 
substrate selection, 38:84-86 

activation, 30:29 
arrest, 28: 139-140 
chromosome segregation 

Metaphase 

achiasmatic division, homolog attachment, 

chiasmata 
37:283-286 

cohesion factor catenation, 

crossover correlation, 37:269-272 
crossover failure, 37:273-274 
crossover position, 37:272-273 
disjunction, 37:269-274 
homolog attachment points, 37:269 
metaphase-anaphase transition role, 

sister chromatid cohesion, 37:277-283 
terminal binding, 37:274-278 

37~280-281 

37:370-371 

121, 123-125 orientation mechanisms, 37:266-269 
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bipolar orientation recognition, 

bivalent structure, 37:266-267 
dyad structure, 37:266-267 
reorientation, 37:267-269 

overview, 37:263-265,292-293 
sister chromatid attachment maintenance. 

37~267-269 

37:290-293 
centromeric region cohesion 

mechanisms, 37:291-293 
equational nondisjunction, 37:290-29 I 
meiosis I1 cohesion disruption 

proximal exchange, 37:290-291 

duplication, 37:287-288 
functional differentiation, 37:288-290 
reorganization, 37:287 

spindle assembly4xomosome-mediated 

mutations, 37:292 

sister kinetochore function, 37:287-290 

checkpoint, 37:371-372 
furrows, see also Cleavage furrows; 

Pseudocleavage 
Drosophila mutant effects, 31:180-181 
localization of anillin and 95F myosin, 

positioning, 31: 173-175 

oogenesis, 37:342-345 
spermatogenesis, 37:350 

31:184-186 

gap2/mitotic phase transition regulation 

metaphase I1 arrest, 37:343-345, 374-375 
mitotic chromosome sterility model, 

reorganization in frog egg, 2656-59 
37:106-109 

Metaphase 11.30: 163-164 
Metaphase-promoting factor, see Maturation- 

promoting factor 
Metaplasia. see Transdifferentiation 
Metazoa, see also spec@ species 

axial diversity, 40231 
Metencephalon, see Pons 
Methionine, keratin 

differentiation in culture, 2 2 5 0  
epidermal differentiation, 22:43,46 
phosphorylation, 2254-55,58 

Methoprene, neural reorganization, 21559. 360 
Methylation 

assays, 29:249 
cytosine, 29:246 
endogenous gene, 29:255-260 

enhancer competition model, 29:259 
gamete, 29:250-25 I 

distribution, 29:263 
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imprinted gene. 29:251-260 
imprinting involvement. 29:260-265 
overview of DNA. 29:245-249 
regulation, 29:249-251 
role in eukaryotes. 29:247-249 
transgene, 29:251-255 

distribution, 29:263 
5-Methylcytosime, eukaryotic. 29:245-246 
[MethyL3H]-thymidine, neuroretina cell 

proliferation assay, 36: 138, 141 
Methyltransferase, 29:245. 262 
mex genes, hlastomere development 

identity mutations, 39: 106-1 I I 
gene products, 39: 106-108 
mutant phenotypes, 39: 108-1 1 1 

Microelectrodes, ion-sensitive. 30:67 
Microenvironment. luminal fluid, 33:64-66 
Microfilaments 

pathways. 39: I 1  1-1 13 

apical. constriction, 33: 191-192 
chicken intestinal epithelium, 26: 126 
cortical organization of CCD. 31: 19-20 
cytokeratin organization, 22:70, 72. 74. 

human keratin genes. 2 2 5 ,  7 
intermediate filament composition. 

keratin expression, 22:36 
latrunculin-induced disruption, 23:25 
ooplasmic segregation dependent on .  

optic nerve regeneration, 21:222 
teleost, identification. 31:355-356 
Xenopus contracted apices, 27:42 

immotile sperm into perivitelline space. 32:68 
sperm, micromanipulative techniques, 

transgenic fish production. 30:180. 183, 185. 

76-78. 80-81. 85 

21: 15 1 - I53 

31:2 14-2 15 

Microinjection 

32:74-I6 

I90 
Micromanipulation 

Beroe ovnta eggs. 31:59-60 
Chaetopterus eggs. 31:34-35 
fertilization techniques, 32374-76 

Micromeres, see also Blastomeres 
committed to PMC differentiation pathway, 

ctenophore, 31:43-47 
different fates. 31:58 
pole plasms partitioned into. 31: 199-200 
transplanted, 33:231-233 

33: I73 

Micronucleus, nondisjunction. 29:299 
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Microscopy. see spec$c types 
Microsporocyte, pachytene, 30: 128 
Microsurgery 

neurulation studies, 27: 145-146 
nuclear transplantation, 30: 148, 153 

high-nlolecular-weight, 31:414-417 
intermediate filament composition, 

77-k Da echinoderm, 31:72-74 
microtubule motors in sea urchin, 26:76 
mitotic apparatus, 31:75-77 
optic nerve regeneration, 21:235, 237 
regulated microtubule assembly, 31:405-417 
reorganization in frog egg, 2658-59 
taxol, 31:73-75 
visual cortical plasticity, 21:386-387 

Microtubule motors 
sea urchin embryo, 26:71-76 

Microtubule-associated proteins 

21:175-176 

ATPase, 26:75-77, 79-80. 82, 86 
dyneins 

axonemal, 26:76-78 
cytoplasmic, 26:77,79 

functions, 26:82, 86 
kinesin, 26:79-81 

transport of RNA species, 31:151-153 

associated protein, 30:236 
asters 

Microtubules 

associated motor proteins, 31:255 
interaction with 

CCD, 31:25, 30 
cell cortex, 31:228-229 

long. return at anaphase, 31:328-333 
axonal, centrosomal origin, 33:283-295 
basally radiating, 31: 172 
bicoid message localization, 26:27-28. 30 
brush border cytoskeleton, 2697-98, I14 
Clzuetoprerus, cytoplasmic reorganization, 

31:24-25 
chicken intestinal epithelium, 26: 129 
cold-stable, 30:225 
cortical rotation. 30:263, 31:447-448 
ctenophore, organization changes, 3151-52 
cytokeratin organization, 22:70, 72, 74, 

cytoskeleton 
76-78,80-81,85 

organization, 31:186 
positional information, 26:2-3 
remodeled during maturation, 31:394-400 
reorganization during early diplotene, 

Subject Index 

distribution, 30:230 
distribution during ingression. 33: 174-175 
epiboly, 31:365-368 
fixation, moditications, 31: 191-192 
human keratin genes, 225, 7 
intermediate filament composition, 

keratin expression, 2256 
localization of bcd RNA. 31: 145 
meiotic spindle. 31:325-327 
network, 30: 1 17-1 18 
oocyte polarity, 30:223-226 
optic nerve regeneration, 21:222 
organization 

21 : 15 1-153. 174-1 76 

amphibian oogenesis, 31585-405 
complex with transient microtubule array, 

mammalian species, 31:328-333 
microtubule motors in sea urchin, 26:72 
nondisjunction, 29:302 
oocyte differentiation, 28: 127-128 
oogenesis, 30: I 17-1 18,226-228.238, 

regulated microtubule assembly, 

reorganization in frog egg, 26:57-58 
sea urchin, 31:66-67 
young egg chamber, 31:142-143 

parallel, vegetal array, 31:361-362 
pole plasm distribution, 31:224 
polymerization, drugs affecting, 29500 
reorgmization 

31 : 394-400 

240-241 

31 :405-417 

frog eggs, 2654, 67 
cell cycle. 26:56-57 
cytoplasm. 26:60-66 
dynamics, 26:54-56 
MAPS, 2658-59 
MTOCs, 26:57-58 

mutations affecting, 31:151 

early mammalian development, 31:282 
translational regulation, 31:79-83 

assembly dynamics, 31:77-79 
organization and components. 31:66-67 

subcortical. specification of dorsal-ventral 
axis, 31:401-405 

surrounding oocyte nucleus, 31: 148 
teleost zygote, 31:356-359 
tissue-specific cytoskeleton structures, 26:4 
transient, 30:242, 244 

role in 

sea urchin 

31:387-392 transient, complex with MTOC, 31:394-400 
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vertebrate growth factor homologs, 24:3OS 
visualization. 31:338-339 
Xenopus 

actin-binding proteins, 2656-38 
assembly and disassembly, 31:412-414. 

oocytes. 31592-394 
417-419 

Microtubule-severing proteins, 31:413-4 14 
Microvilli 

actin organization in sea urchin egg cortex. 

brush border cytoskeleton, 269-94 .  96-98. 
26:10-11, 13-16, 18 

112-114 
differentiation, 26: 109-110. 112 
embryogenesis. 26: 101-106 

chicken intestinal epithelium, 26:123, 129. 

coincidence with actin filaments, 

core, brush border cytoskeleton, 2695-96. 

distribution over oocyte, 31:328 
elongate. formation after fertilization, 

elongation, 31:446 
formation, role of fascin, 31:112-113 
local disappearance, 31 :323-325 
tissue-specific cytoskeletal structures, 26:s 

131-13s 

31 : 105-1 07 

102, 104:109, 115 

31:118-119 

Microvillus-associated bodies, blastular, 

Microvillus inclusion disease, brush border 

Midbrain 

33:166-168 

cytoskeleton, 26:114-1 IS 

homeobox genes expressed in, 29:23-27 
midbrain-hindbrain boundary, expression 

domains in. 29:84-86 
Migration, see Cell migration 
Migration pathways, see Morphogenesis 
Minisatellites, hypervariable DNA 

Holliday junction site resolution. 37:60-65 
recombination hotspot assay, 37:48-50 

MIS, see Miillerian-inhibiting substance 
mil mutation (Drosphila), 27:283 
Mitochondria 

actin-binding proteins, 2656, 48. S O  
function assay, apoptosis measurement. 

mitochondria1 cloud 
36:264-265 

actin-binding proteins, 26:36-37, 48, SO 
cytoplasmic axis definition, 30:232-233. 

encircled by keratin filaments, 31:4S8-460 
235 
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fragments, 31:463-464 
reorganization in  frog egg. 26:60 

neuronal death, 21:lOS 
optic nerve regeneration, 21:221-?23 
penetration by microtubules. 31:389-391 
rat. pancreatic hepatocyte induction. 

cytochemistry. 20:73-75 
reorganization in frog egg. 26:60 

Mitogen-regulated protein, 24: 101. I 10. 

Mitogens 
194-199.203 

development 
MAP kinase in. 33:l-42 
role of receptor tyrosine kinase signaling 

branches. 33:3941 
epidermal growth factor. 22: 176. 2433. 37 
epidermal growth factor receptor. 24: I ,  12. 

15-16 
embryonal carcinoma cells. 24:22 
mammalian development, 24:4. 7-8 
regulation of expression. 24: 17. 19 

fibroblast growth factor, 24:86 
bone formation, 24:67-68 
ECM, 24:81 
genes. 24:59-60 
limb regeneration. 24:68-69 
mesoderm induction. 24:64 
nervous system. 24:66 
ovarian follicles. 24:69 
vascular development. 24:71-73. 75. 79, 

nerve growth factor, 24:162. 171-175. 178 
81 

IGF-I. 24:184-185 
mitosis. 24:178. 180. 183-185 

proteins, 24: 198-199. 204. 207 
transforming growth factor-P, 24:l 15. 120 

Mitomycin C. medusa tissue 

Mitosis 
transdifferentiation. 20: 128. I3 I 

axon-target cell interactions. 21:3 16 
bicoid message localization. 26:24 
cell cycle strategies during. 28:131-137 
cell fate, 32:llO-1 12 
cell patterning, 21:7, 9, 1 I .  IS 
chicken intestinal epithelium. 26: 123. 127 
chromosome separation. nondisjunction. 

cleavage. ctenophore eggs. 31:SS-S6 
DNA replication control. 35:52-53 
Drosophilu chromosome pairing studies, 

fibroblast growth factor. 24:68-69, 82 

293294-295 

metaphase mitotic model, 37: 106-109 
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gap, phase-mitotic phase transition 
regulation, 37:339-350 

competence initiating factors, 

metaphase I arrest, 37:342-343. 351 
metaphase I1 arrest, 37:343-345 

metaphase-anaphase transition, 37:350 
regulating proteins, 37:346-348 
in v i m  studies, 37348-350 

39:147-148 

163, 165, 166, 178 

oogenesis, 37:339-345 

37: 340-342 

spermatogenesis, 37:346-350 

G2-M phase transition regulation. 

intermediate filament composition, 21: 159, 

keratin, 2 2 5  
experimental manipulation, 22230-81. 85 
expression, 2254, 115. 121 
gene expression, 22:201 

mammalian germ line expansion, 37:4-5 
mammalian protein immunolocalization 

function analysis, candidate mitotic 
protein selection, 37:223 

metanephros growth, 39:253-254 
microtubule motors in sea urchin, 26:75-76, 

mutations, effects on Drosophilu 
imaginal tissues, 27:293-297 
kinesin mutations, 27:300-302 
male meiosis and spermatogenesis. 

maternal effect, 27:286-287 
postblastoderm embryonic development, 

preblastoderm embryonic development, 

tubulin mutations. 27:300-302 

86 

27~297-300 

27:287-288 

27:280-286 

nerve growth factor, 24:162, 165, 171-175, 
177-178, 187 

cultured neuroblasts, 24: 183-184 
IGF-I, 24: 184 
insulin, 24: 178-183 
multiple factors, 24:185-186 

neural crest lineage specification, 40: 184-186 
nuclear envelope role, 3554 
plasmalemma, 21: 185 
position dependent cell interactions. 21:39, 56 
pupoid fetus skin, 22:219 
quantal, myogenic cell lineage, 23: 188-189 
relative importance at invagination, 33: 187 
reorganization in frog egg, 2654, 56-57 
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somatic cells, nuclear lamins, 23:39 
transforming growth factor+, 24: 115 
vertebrate growth factor homologs, 24:291, 

epidermal growth factor, 24:296, 300, 

transforming growth factor-p, 24:316 

disassembly, 3551 

321 

303-304,310-311 

Mitosis-promoting factor, nuclear envelope 

Mitotic apparatus 
association with vegetal pole plasm, 31:225 
microtubule motors in sea urchin, 26:76, 86 
sea urchin, MAPS. 31:75-77 

Mitotic index (DmS<JphdU), 27:293 
Models, see specific types 
Molecular markers, see Markers 
Molgulu 

convergent evolution, 31:266 
evolutionary changes in MCD, 31:260-264 
feature restoration, 31:264-265 
phylogenetic analysis, 31 :258-260 
p58 localization, 31:260-261 

mom gene, endoderm induction, 39:97-102 
Monoaminergic innervation, neocortex, 

Monoclonal antibodies 
21:391-392.403,405407,416-420 

A2B5. neuron-specific, reaction with neural 

actin, 31:106 
BLI, effect on epithelial morphology, 33:226 
brain-specific genes, 21: 118 
cadherin adhesion control, 35: 163 
cell lineage, 21:73 
cell patterning, 21: 11 
chicken intestinal epithelium. 26: 136 
cytokeratins, 22:162-164, 166, 168, 170 
2E4 antigen, actin-binding proteins, 

ECM-I, effect on archenteron, 33:229 
egg activation, 30:30-31,49 
embryonic induction in amphibians, 

human keratin genes, 2253, 16 
hydra-specific, recognition 

crest-derived cells, 20:205-207 

26:41-50 

24:266-267 

basal disc gland cells, 20:263-265 
epidermal sensory cells, 20271-273, 276 
epitheloimuscular cells, 20:263-267 
hypostome cells, 20:265 
nerve net in peduncle, 20:269 
tentacle cells. 20:265-267 

intermediate filament composition, 21: 155, 
157, 170, 175 
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keratin, 22: 1 
differentiation, 22:100, 1 15 
expression, 22:36, 43, 98, 120 

a-MB 1 against quail immunoglobulin p 
chain, staining of 

bursa of Fabricius. 20:296-301 
thymus, 20:296-299 

microtubule motors in sea urchin, 26:77 
neural crest subset study, 36: 19-20 
neural reorganization, 21:363 
neurogenesis 

antigen, 21:266-273 
cerebellar corticogenesis, 2126 I ,  263-264 
neural tube differentiation, 21:2.57, 2.58 
optic nerve, 21:264-266 
overview, 21:255-256, 273-274 
spinal tract development, 21:257, 259-262 

NN18,31:250-254 
optic nerve regeneration, 21:219, 251 
prestalk- and prespore-specific, Dictyosreliurn 

discoideurn differentiation assay, 
20:247-248 

reorganization in frog egg, 2665 
screening 

Dmsophila neurotactin protein, 28: 103-104 
fasciclin 111, 28:91 
PS integrins, 28:96 

antigens, 21:282 
TOP, 21:297 
topographic gradient molecules, 21979 

Monocular deprivation, visual cortical plasticity 

synapse formation, 21978, 285, 306 

a-tubulin. 31:421-422 

OHDA, 21:371-374, 376 
overview, 21:375-376, 380 

blade regions, 2858 
breeding system, 38: 174-175 
epidermal differentiation, 28:61 
evolution, 38: 180-181 
leaf development, 28:49-50 
sex determination, 38:182-187 

Monoecious plants 

Cucumis sativus, 38  186-187 
Zea mays, 38:182-185 

vascular differentiation, 28:64 
Monosomy, studies using aggregation chimeras. 

27:262 
Morphogenesis 

26:9-10 

3528 

actin organization in sea urchin egg cortex. 

apoptosis regulation, morphogenetic proteins. 

autonomous, PMCs, 33:171-173 
axon-target cell interactions. 21:325 
P-keratin genes, 22935-237, 243-247 
brain-specific genes, 21: 118 
cardiovascular development. homeobox role, 

cell lineage, 21:66, 69 
cell patterning, 21:7, 1 I ,  18 
characteristics, 40:93-94 
chicken intestinal epithelium. 26: 125-127 
Copidosorna floridanurn larval caste 

development. 35: 132-134. 143-145 
cytokeratins. 22: 155-156 
embryonic cell preparation. 36: 145-159 

40:7-10 

chick embryo explant culture. 36: 146-151 
culture conditions, 36:151 
embryo preparation, 36: 147 
hindbrain explants. 36: 147-150 
trunk explants, 36: 147-150 
whole embryo explants, 36: 150-151 

chick embryo slice preparation. 

culture conditions, 36: 154 
embryo preparation, 36: 152 
transverse slices, 36: 152-154 

experimental perturbations. 36: IS8 
explant evaluation. 36:156-158 

36:151-154 

sectioning, 36: 157- 15 8 
staining, 36: 157 

culture conditions. 36: 156 
embryo preparation. 36:155 
hindbrain explants. 36: 155-156 

mouse embryo explant culture, 36: 154-156 

overview, 36: 145-146 
slice evaluation, 36:156-158 

epidermal growth factor. 22: 175. 178, 180, 
182-183 

gastrulation, 40:80-84, 97 
keratin, 22:4 
monoclonal antibodies. 21271 
neural crest cell migration pathways, 

40: 189-202 
characteristics. 40: 189-190 
dorsolateral migration, 40: 198-202 

environmental factors. 40: 198 
melanoblast role, 40: 199-201 
vagal level migration. 40:201-202 

dispersion, 4 0  191-1 94 
somite invasion, 40: 194-197 

neural reorganization, 21:357. 362 
neurulation. 40:84-88 

ventral migration. 40:190-197 
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Morphogenesis (continued) 
position dependent cell interactions, 21:37, 

pregastrula and gastrula, 33: 163-170 
proteases, 24:219-220, 249 
retinoid role, 3551  I 

cultured cells, 35: 10-1 1 
limb development, 35:7-8 
neural crest differentiation, 35:6-7 
palatogenesis, 352-9 
phenotype mutations, 35:9-10 
tumor response. 35: 10-1 I 

sarcomeric gene expression, 26: 145 
vertebrate growth factor homologs, 24:3 12, 

42,52 

315.317,319,322-323 
Morphogenetic proteins, see Bone 

morphogenetic proteins 
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Morphology 
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axon-target cell interactions, 21:318-319. 329 
P-keratin genes, 22:237 
brain-specific genes, 21: 136 
brush border cytoskeleton, 2694, 98, 113 

differentiation, 26:109, 11 1-1 12 
embryogenesis. 26: 100-104 
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chicken intestinal epithelium, 26: 126, 
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blastocyst-stage embryos, 22:164, 166 
oocytes, 22: 157 
preimplantation development, 22: 153, 

epidermal growth factor, 22: 178. 180, 184, 

human embryos, 32:77-79 
human keratin genes, 2 2 5 0  
intermediate filament composition, 21: 151, 
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differentiation in culture, 2253 
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experimental manipulation, 22:81, 86.93 
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gene expression, 22:200, 204 
genetic disorders, 22: 145-147 
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retrospective analysis of progenitor cell 

numbers, 23:133-140, 142 
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cell lineage study, 2k65.69-71.92 
cell patterning, 21:2, 10, 13, 21 
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mammalian CNS, 21:78, 83 
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mixing, 21:94 
monozygotic, 27:236 
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spontaneous. 23: 124 
X-chromosome inactivation, 23: 124-125, 
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Motility 
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gastrulation, 27:95 
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contribution of teleost fish cytoskeleton. 
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SMCs, 33:211 
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adhesion molecule models, 28: 1 14- I I5 
allantois development, 39: 1-29 

bud formation, 39:7-8 
chorioallantoic fusion, 39: 11-15 
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growth, 39:8-10 
morphology, 39: 15-18 

Brachvury, 39: 15-1 8 
genetic control. 39: 16-18 
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egg-embryo axial relationships. 3955-64 

blastocyst bilateral symmetry basi\, 

conceptus-uterus relationship, 39513-60 
conventional axes specification views. 

3956-58 

39:42-49 

epiblast growth. 39:60-63 
overview. 39:35-41, 63-64 
primitive streak specitication, 39:60-63 
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after embryo transfer. 23:7X. XO-81 
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Mouse (continued) 
kidney formation, 39:246-249 
myogenic helix-loophelix transcription 

factor myogenesis, mutational analysis, 
34~183-188 

nuclear transfer from blastomere to 

oocytes, vitrification, 32:86-87 
ovum factor, 23:84-86 
Poschiavinus strain, 32:15 
pregnancy 

enucleated zygote, 23:64-68 

maternal immune response, 23:218-219 
termination by anti-EPF monoclonal 

antibodies, 23536-87 
preimplantation embryo development in vifro 

cytoplasmic maternal inheritance, 23: 102, 
105, 107-108, 110 

protein synthesis, 23: 103-108 
timing of first cleavage division, 23:104-106 

retroviral vector lineage analysis 
babe-derived oligonucleotide library with 

alkaline phosphatase vector, 
polymerase chain reaction, 36:69-72 

ex0 utero surgical virus injection, 36:61-62 
in utero virus injection, X59-61 

sex determination in XXHXY chimeras, 

SF-1 knockout, 32: 12 
transgenic, cis-regulatory elements, 23: 16-18 
trophoblast, antigen expression, 233210-212, 

weaver mutant, 32: 161 
XXSry transgenic, 32:4, 16-17 

23:168-170 

222-223,225 

Mox-1 gene, 40:24-25 
Mox-2 gene, 40:22-24 
MPA434 transgene, 29:252 
MPF, see Maturation promoting factor 
M phase 

entry into, 28:131-134 
exit from, 28:134-135 
regulation, 30: 161-162 
transition regulation, 39: 147-148 

MPK-1, MAP kinase homolog, 33:35 
MPI pathway, fasciclin 11 expression, 28:89 
mRNA, see Messenger RNA 
mrs (bps) gene mutations, 28:99 
MSH, see Melanocyte-stimulating hormone 
msh gene, zebrafish, 29:71 
ms(3)K81 mutation (Drosphila). 27:282 
msp 130, effect on PMC ingression, 33: 178 
ms(3jsK81 gene, Drosophila development, 

paternal effects, 38:22-24 
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Miiller cells, synapse formation, 21:277, 280-281 
Miillerian duct 

paternal effects, 38:20-22 

gain of function, 29:176-177 
inhibitor, 29: 173-174 
loss of function, 29:178-181 
Persistent Mullerian duct syndrome, 29: 179 
sex differentiation, 29: 172-173 

assays, 29: 174 
cloning, 29: 175 
deficiency, mouse model, 29: 179-181 
expression, 29: 175 
freemartinism, 29: 176 
function, 29:176 
genetic location, 29:175 
germ cell regulator, 29:213 
marker of Sertoli cell development, 32:12 
mouse 

Miillerian-inhibiting substance 

deficiency mutants, 29:179-181 
expression, 29: 180-181 
function, 29:176-177 
transgenic experiments, 29: 176-177 

Mullerian-inhibiting substancehnhibin 

Miillerian-inhibiting substancenfm mutants, 

mutants, deficiency, 29: 179-181 
persistent Miillerian duct syndrome, 29: 179 
produced by Sertoli cells, 32:s 
protein, mutant, 29: 178 
role in testis determination, 32:9 
sex determination, 23: 168-169 
sex determination role, 34: 13-14 
transforming growth factor-b, 24:96, 125-126 

mutants, 29:181-182 

29: 182- 183 

Multimeric proteins, functional inhibition, 

Multiplication-stimulating activity, insulin 
family of peptides, 24:138, 149 

Muscu, embryo development, segmentation 
regulation, 35:128 

Muscarinic receptor, ml, human, 30:40 
Muscle 

cardiac and skeletal, differentiation, 

development, epidermal growth factor 
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receptor gene effects, 35:90-92 
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early myogenic patterning, Drosophila 

cells, 33:266-275 

38:4&49 

naurilus role, 38:40-44 
differentiation, 3 8 : 4 2 4  
founder cell model, 38:40-41 
segregation, 38:4142 

embryonic induction in amphibians. 24:270, 

enhancers, sarcomeric gene expression, 
26:147-152, 162-164 

fiber differentiation in pineal cell culture. 
quail, rat, 20:92-95 

fibroblast growth factor, 2465 
genes, sarcomeric gene expression. 

genes, tissue-specific cytoskeletal structures. 

insulin family peptides, 24:140. 14X. 152 
mosaic pattern analysis, 27:246 
proteases, 24:220-221, 230 
sarcomeric gene expression, 26: 145. 147 
skeletal 

273-275,283 

26:146-147, 149-1.50, 153, 163 

26:s 

differentiation from mesenchyme, 
20:40-43 

hypothetical mechanisms, 20:41-43 
in virro culture, 20:4142 

differentiation in embryoid bodies, 

hyaline cartilage formation on bone matrix, 

chondrocyte formation via fibroblasts, 

extracellular matrix synthesis, 2050-57 
heterochromasia, 2046-47 
ultrastructure, 20:46-48 

33:265-266 

chicken, rat, 20:4348 

20:46-48 

sarcomeric gene expression. 26: 158-162 
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striated, mononucleated, medusa 
20:123-124 

manubrium regeneration, 20: 124- I27 
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thickening during metamorphosis. 32:219 
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voltage-gated ion channel development. 
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patterns 

ascidian larva. 39: 166-170 
vertebrate muscle. 39: 171 
Xenopus embryonic skeletal muscle, 

39:170-171. 178 
Muscle enhancer factor 1 (MEF I ) .  sarcomeric 

gene expression, 26: 147. 149-153, 
156-158. 162, 164 

Muscle promoters, sarcomeric gene expression. 

Muscular dysgenesis. studies using aggregation 

Muscular dystrophy, satellite cell affected by, 

26:152-159 

chimeras. 27:263 
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mus-101 mutation (Drosphilo). 27:285, 294 
mus-105 mutation (Drosphila). 27:294 
Mus satellite DNA. 27:237 
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for cell cycle control during development. 
28: I42 

cyclins, 28: 134 
Drosophila sperm-egg interactions 

maternal-effect, 34: 100-102 
paternal-effect, 34: 102- 103 

leaf development, 28:49 
myogenic helix-loophelix transcription 

factor myogenesis. 34: 183-188 
Mutations 

abd-A and abd-B, 32: I I 
affecting cytoplasmic dumping. 31: 177 
avian skin appendages. 22:237 
bicoid message localization. 2 6 3  1 
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ced-3 and ced-4, 32:144-146 
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phenotype mutations. 35:9-10 
receptor mutants, 35: 12-13 

cell lineage. 21:74-75. 80, 84-86. 89 
chemical, 28: 183-187 
conditional. 27:279 
conditional, for cell division mutants, 27:27Y 
cytoskeleton positional information, 26: 1 
DCM disruption by, 27:118-119 
developmental, lethal, stem cell lines, mouse. 

disruption of ECM by. 27: 118-1 I Y  
double-mutant combinations. 28: I I3 

20:360-361 
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Mutations (continued) 
epidermal growth factor receptor. 24: 17 
epidermal growth factor receptor genes. 

natural mutations. 3586-87 
epidermis, pupoid fetus. 22:213-219 
errors in gametes and embryos. 3282-84 
fasciclin I, 28: 103 
fasciclin 11 gene, 28:90 
fasciclin 111 gene. 2 8 9 2  
functional redundancy (Drosophila), 

gain-of-function, 32: 144, 147-148 
G145E. 32:153 
homeotic, 32:141-144 
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insertional, 28: 187-189.200 
interfering with sex determination. 32: 15 
loss of function 

Ras 1, 33:27 
.ye\' and boss, 33:25 
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loss-of-function. 32: 163-164 
mast cell-deficient. effects of bone marrow 

cell injection, mouse, 20:326-327. 
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maternal-effect, 31: 180-182 
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imaginal development. 27:29 1-293 
imaginal tissues, 27:293-297 
kinesin mutations, 27:300-302 
male meiosis and spermatogenesis, 

maternal effect, 27:286-287 
postblastoderm embryonic development, 

preblastoderm embryonic development, 
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27:297-300 
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monoclonal antibodies, 21:261. 267, 271. 273 
morphogenetic potential alteration, hydra, 

20:285-286 
murine weave< 32: 16 I 
neocortex innervation. 21:406 
nondisjunction, 29:289 
nrg gene, 28:93-94 
ooplasmic streaming, 31: 150-151 
proteases. 24:221-222, 224 
proteins, 24:209 
PS integrin phenotypes, 28:98-101 
Reeler; mouse 

galactosyl transferase deficiency, 20:239 
matrix cell transitory abnormality, 20:237, 
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312-313. 315-316, 318 
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Y-chromosome deletion, 32: 15, 17-18 
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characteristics, 24:60 
transforming growth factor-8, 24: 109, 
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brain-specific genes, 21:125, 128-129. 

carbonic anhydrase, 21:210,212-213 
plasmalemma, 21: 194 

brain-specific genes. 21:140, 143 
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Myelin basic protein, 30:204 

Myelogenous leukemia, genetic imprinting, 

Myeloid cells 
29:244 

apoptosis modulation, 35:23 
promyelocytic leukemia, 35: 16 

Myeloma cells, synapse formation, 21:279. 304 
Myfkina, sarcomeric gene expression, 

Myoblasts 
26:lSO-152, 156-157, 162-164 

acetylcholine receptor expression, 23: 196 
chicken embryo 

cartilage formation on bone matrix. 
20:44-45 

reserve (satellite cells), stage of 
appearance, 20:48-50 

early and late. as myogenic cell precursors, 

fibroblast growth factor, 24:65, 68, 83 
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factor early activation, 3 4  190-191 

23:188,200-201 
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TPA-induced differentiation inhibition. 

transforming growth factor-P, 24: 104. I 10 
Myocardial cells, sarcomeric gene expression. 

myoD gene 

reversible, 23:195-196 

26: 160-162 

expression upregulation, 33:267-269 
sarcomeric gene expression, 26: 140-1 50 

Myofibrils, brush border cytoskeleton, 26:96. 

Myofibroblasts, contraction of adult wound 

Myogenesis 

10.5 

connective tissue, 32: 178-179 

ascidians, 38:66 
aves, 38:63 
Caenorhabditis elegatis, 38:65-66 
Drosophila nautilus, 38:35-68 

early myogenesis, 38:36-37 
expression pattern, 3850-55 
function loss, 3 8 5 - 5 6  
inappropriate expression consequences. 

38:57-58 
interacting molecules, 38:58-59 
isolation, 38:50-55 
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muscle differentiation, 38:44-49 
muscle patterning. 38:40-44 

differentiation, 38:42-44 
founder cell model, 38:40-41 
segregation. 38:41-42 

overview, 3855.67-68 
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factors, 34: 169-199 
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invertebrate models. 343179-181 
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mouse mutations, 34: 183-188 
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characteristics, 34: 194-196 
developmental expression. 34: 196-107 
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regulation, 34: 174-174 
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overview, 34:169-171 
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sarcomeric gene expression. 26: 145-146, 151 
sea urchin. 38:66 
Xenopus. 38:63-64 
zebratish. 38:64-65 
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23:191 
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satellite cells 

damage by dystrophy. 23:202-203 
heterogeneity. 23:200-201 
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quanta1 mitosis, 23: 188-1 89 
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trapping. 33:270-273 
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evolutionary changes, 31:260-264 
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structure and cornposition. 31249-254 

absence in satellite cells. 23: 196 
actin-binding proteins, 2658. 40 
actin organization in sea urchin egg cortex. 
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Myosin (continued) 
chicken intestinal epithelium, 2 6  126, 129, 

component of unfertilized egg, 31:344-348 
cortex following meiosis, 31:44&445 
cytokeratins, 22: 156 
cytoplasmic type 11.31: 178-179 
95F unconventional, localization, 31: 184-1 86 
intermediate filament composition, 21: 152 
light-chain 

fast type, myotubes from late myoblasts, 

sarcomenc gene expression, 26: 149, 152, 

slow type, myotubes from early myoblasts, 

sarcomeric gene expression, 26: 149, 152, 156, 

synthesis in myoblasts 

I3 1-134 

23: I93 

156, 164 

23: 193 
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cell fusion-independent process, 

immunocytochemistry, 23: 189-190, 196 
heavy-chain isoform expression, 23: 191 

tissue-specific cytoskeletal structures, 26:5 
Myotonic dystrophy, genetic imprinting, 29244 
Mypolasmin, localized in deep filamentous 

Myxococcus .ranthus, starvation-induced fruiting 

23: 189-1 90 

lattice. 31:253-254 

body development, 34:215-218 
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overview, 38:35,67-68 
N-CAM adhesion molecules, see Cadherins 
ncd mutation (Drosophila), 27:301 
Nedd-2 gene. 32: 157 
Negative gene strategies, see Dominant negative 

constructs 
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dependent 

conversion to stenoteles, 20:284, 288 
desmoneme production, 20:282-283 

interstitial stem cell division, 20282 
stenotele production, 20:282-283 

conversion to desmonemes, 20:288 
inhibition by stenotele inhibitor, 

20:286-287 
Nematodes, see Caenorhabditis elegans 
Neocortex 

innervation, 21:39 1-392,418420 
dopaminergic, 21:400-401,403-404,413, 

monoaminergic, 21:403,405,416-418 
noradrenergic, 21:394-398 

primate, 21:407-410 
rodent and carnivore, 21:405-407 

organization, 21 :392-394.405-407 
serotonergic, 21:396-400,402 

415-416 

primate, 21:411-415 
rodent, 21:411 

visual cortical plasticity, 21:369, 372, 386 
Neomycin phosphotransferase gene, embryonic 

stem cell manipulation, gene targeting, 
36: 104-105 

Neoplasia 
epidermal growth factor in mice, 24:35 
mosaic individuals. 27:256-257 
retinoid-transcription factor interactions, 

3514-16 
Neoplasms 

brush border cytoskeleton, 26:94, 114 
keratin expression, 22:117-118 

n e g ,  gene trap constructs, 33:271-273 
Nephridia, position dependent cell interactions, 

21:41, 51 
Nephrogenic cells, see Kidneys 
Nephronophthisis 

characteristics, 39:261 

N 

N. tubacum, pollen embryogenesis, 20:39%-404, 
406-408 

Na+K+ ATPase 
plasma membrane lamina, 31:250 
random distribution in cytoplasm, 31962 

Nunos gene, 30:219 
Nasal neurons, see Olfactory system 
Natural killer cells, transforming growth 

Natural killer- 1 monoclonal antibody, neural 

Nautilus gene, Drosophila myogenesis role, 

factor-@, 24:121 

crest subset study, 36: 19-20 

38:35-68 
early myogenesis. 38:36-37 
expression pattern, 38:50-55 
function loss, 38:55-56 
inappropriate expression consequences, 

interacting molecules, 38:58-59 
isolation. 3850-55 
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Nerve cells, myogenic cell differentiation, 
23:191, 194 

Nerve growth cone, plasmalemma, 21: 198 
Nerve growth factor 

adrenal chromaffin cell conversion into 

39:282-287 

neuronal cells 
culture, 20100-103, 105 
in situ, 20: 107 

apoptosis regulation, in v i m ,  39: 189-190 
central nervous system, 24: 169-171 
discovery, 24: 163-164 
embryonic development, 22: 176 
epidermal growth factor receptor, 24: I I ,  13 
fibroblast growth factor, 24:66-67, 84 
IGF-I, 24184-185 
mitosis 

cultured neuroblasts, 24: 183-184 
insulin regulation, 24: 178-183 
multiple factors, 24:185-186 

mitosis role, 24:161-162, 187 
nervous system, 24:163, 174 

heterogeneity, 24:175, 177 
neuronal precursors, 24: 174-175 
trophic growth factor, 24: 175 

neuroblasts, 24: 176-178 
neuronal precursor proliferation, 24: 172- 174 
peripheral nervous system 

cell survival, 24: 165 
nervous process outgrowth, 24: 165-167 
neuronal differentiation, 24: 167-168 
pathway integrity, 24: 168-169 

plasmalemma, 21: 187 
proteases, 24:224, 248 
transuterine injection, rat, intestinal neuron 

noradrenergic properties, 20: 172 
Nerve sheath, optic nerve regeneration, 21:243 
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apoptosis regulation, 39: 187-207 
cytoplasmic regulators, 39:200-207 

caspases, 39:200-202 
cellular component interactions. 
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oxidative stress, 39:202-204 
phosphoinositide 3-kinase-Akt pathway, 
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AP-I transcription factors. 39: 193-194 
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genetic identitication, 37:40-50 

major histocompatibility coniplex rule. 

marker effects. 37:40-44 
physical versus genetic maps. 37:W 
plasmid recombination assays, 37346-50 
polarity. 37:40-44 

37:44-46 

overview, 3 7 5 8  
protein-DNA binding role. 37:52-56 
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Regional iza tion (continued) 
rostrocaudal patterning in, 29: 104-105 
temporal mechanisms, speculation on, 
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37: 170-1 72 

collagen meshwork, 32: 180 
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ganglion cells 

monoclonal antibodies, 21:264266 
optic nerve regeneration, 21:247 

injury, 21:245 
labeled proteins, 21:235, 241 
neural connections, 21:219-220 
specific proteins, 21:232, 233 

growth cones, 29:136, 143, 145 
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apoptosis detection, 36: 139-140 
apoptosis measurement, 36: 142 
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Retinoic acid 

Pigmented epithelial cells 

factor-p, 24: 102 

32: 124- 125 
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reversibility. 20549-353 

inner ear development role, 36: 127-128 
insulin family peptides, 24: 148-149 
keratin. 2 2 3  

legless mutation, 27:339 
ligand for retinoid X receptor-a. 27:323 
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retinoid receptors, 35:12-16 
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time-lapse studies, 29: 144-146 
retinotectal projection 

adult characteristics, 29: 144 
D-V versus A-P Order, 29: 148 
embryonic manipulation effects on, 

29: 149-150 
experimental aspects, 29: 136 
normal. 29: 142-144 
right eye development, 29:142 
topography, 29: 146-148 
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Ribosomes (continued) 

31:80-83 
polyribosomes, associated with microtubules, 
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MCD. 31:254-255 
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Similarity tree, MAP kinases, 33:4 
sine 0culi.r. gene, Drosophilu eye development, 

priniordium determination, 39: 124-125 
Single-minded gene, 2538-39 
Sister chromatids. chromosome segregation 

attachment maintenance 
centronieric region cohesion mechanisms, 

chiasmata role, 37:277-293 
equational nondisjunction, 37:290-291 
meiosis 11 cohesion disruption mutations, 

proximal exchange, 37:290-291 

duplication. 37:287-288 
functional differentiation, 37:288-290 
reorganization, 37:287 

Sister-cohesion protein, inmunofluorescence 
microscopy analysis, 37:282-283 

Site selection, PMCs for forming skeletal 
regions. 33: 181 

situs inversus viscerum. identified as affecting 
teratocarcinorna, 29: 194 

Skeletal fast troponin 1, sarcomeric gene 
expression. 26:152, 163 

Skeletal rods. flanking sea urchin mouth, 
33:233-235 

37:291-293 

37:292 

sister kinetochore function, 37:287-290 



Subject Index 

Skeleton, development, epidermal growth factor 

Skin 
receptor gene effects. 35:97-98 

adult 
fetal environment, 32: 196-197 
wounds, 32:176-177 

epidermal growth factor in mice, 24:46 
mouse, mast cell differentiation and 

tumors, chimeric mice, 27:257 
dedifferentiation, 20:326-327. 330-33 I 

SI gene. 29:194. 196-199 
slit gene product, 28: 11 1 
Snzcrll eye mutation, 29:35 
Small nuclear ribonucleoprotein particle. 293231 
SMCs, see Secondary mesenchyme cells 
Smk 1, epididymal luminal fluid, 33:64. 87-XX 
Smooth muscle cells, gcrx gene expressiun study. 

Snail mutant embryo, 25:25-27.40 
Snrpn. genomic imprinting. 29:241-242 
Social insects. hormonal polymorphism 

regulation. see Polymorphism 
Sodium dodecyl sulfate-polyacrylamide gel 

electrophoresis. glycoconjugates in ECM. 
27: 105 

RT4-AC cells, 20:216-217 

40:23-24 

Sodium ion, veratridine-stimulated influx i i i  

Sog genes, 25:30 
Somatic cells 

gonadal origin 
monolayers, interactions with PGC 

adhesion, 23: 154. 156-158 
effect on PGC survival and 

intercellular gap junction-like channels. 
differentiation. 23: 158-lhl 

23: 157-158 
separation from and reaggregation with 

PGC in vitm, 23: 158-159 
hybrids, keratins. 22:69-70, 85 

expression, 22535-91 
IF. 2 2 9 - 9 4  

Somatomedins. insulin family peptidea. 24: 13X 
Somatosensory regions, neocortex innervation, 

Somatostatin, trunk crest/sclerotome culture. 

Somites 

21:395,406. 420 

20: 1x3 

myogenic helix-loophelix transcription 
factor myogenesis. developmental 
expression 

somite subdomains. 34: 178-17Y 

167 

wmitogenesis. 34: 175-1 76 
neural crest migration. 40: 194-1'97 

Somitic mesoderm required hi- spinal cord 
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Three-signal class of embryological model and 

3T3 cells. neural crest clonal culture 
cloning procedure. 36: 17-19 
feeder layer preparation, 36: 16 
materials, 36:15-16 
neural crest cell isolation, 36: 16-17 

negative mutations, 36:90-91 

epidermal growth factor, 22: 176 
fibroblast growth factor, 24:72 
proteases, 24:234,247 
transforming growth factor-p, 24:99 

proteins, 24:207, 209 
transforming growth factor-P, 24: 107 

differentiation, 25:158, 159, 169 
response to defined growth factor 

combinations, 25: 172 

extensions, 2554-56 

Threonine-serine kinase receptors, dominant 

Thrombin 

Thrombospondin 

Thy'" progenitor cells in vivo 

Thymidine 
embryonic induction in amphibians, 24:277 
epidermal growth factor, 24:4, 37 
fibroblast growth factor. 24:69 
insulin family peptides, 24: 148 
monoclonal antibodies, 21:261 
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nerve growth factor, 24:178. 184 
neural reorganization. 21343. 344 

Thymidine kinase. herpes simplex viru\. 30:203 
Thymidine kinase gene. methylation. 29:247 
Thymocytes, transforming growth factor-p, 

Thymosin-p. actin monomer-binding protein. 

Thymus 

24: 121 

31: 108 

amphibian embryo. colonization by 
hemopoietic stem cells 

grafting experiments. 203316 
histogenesis stages. ultrastructure. 

20516-317 
avian embryo 

cellular composition, 20:292 
colonization by hemopoietic stem cells 

epithelium-produced chemoattractants. 

history. 20:293-294 
quail-chicken chimeras. 20:294-296 
several waves during development. 

staining with monoclonal antibody 

20:303-305 

20298-301 

a-MB 1 .  quail, 20:296-299 
epithelial cells. lack of conversion to myoid 

histogenesis, 20:305 

20:305-309 

cells. 20: 1 I? 

nonlymphoid cells of extrinsic origin. 

la-positive cell distribution, 20:306-307 
thymic extrinsic hemopoietic origin, 

quail-chicken chimeras, 20508-309 
myoid cells 

formation from neural crest cells, quail- 
chicken chimera, 20: I I 2  

hypotheses oforigin, 20:111-112 
localization in medulla, 20:l 13-1 14 
quail-type properties. 20:113-114 

development in aggregation chimera,, 

insulin family peptides. 24: 152 
mouse, cell culture on skin fibrobl 

T cell differentiation, 20:292 

27:252-253 

cell formation, 20:327. 329 
Thyone, actin organization in sea urchin egg 

cortex, 26: I I 
Thyroid hormone 

control of intestinal remodeling, 32219-221 
gene regulation by, 32:221-224 

Thyroid hormone receptor. retinioid X receptor. 
heterodimers, 32:221 
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Tight junctions 
epididymal epithelium, 33:63 
exhibited by epithelial layers, 31:279-280 
mediated cell shape changes. 31:299 

apoptosis measurement, 36:273-277 
neuroblast division analysis. 36:290-291 

Erne locus, genetic imprinting. 29253 
TIMP. proteases. 24:249 

Time-lapse video microscopy 

inhibitors, 24:228. 230-232 
regulation. 24:236, 238. 244-245, 247 

rinrncm-related genes, cardiovascular 
development role, 40: 14-23 

Tissue culture 
adrenal chromaftin cells, conversion into 

carrot cell suspension. embryo formation. 

i ridophores. bullfrog 

neuronal cells, 2O:lOO-107 

20:400 

conversion into melanophores, 2O:XO-82 
proliferation without transdifferentiatioii, 

20:82-84 

20: 159-160 

20: I60 
melanophores. bullfrog 

long-term of retinal glia cells. mouse, 

chicken 6-crystallin gene expression. 

guanosine-induced conversion into 

stability of cell commitment. 20530 

Muller glia cells from retina. lentoid 

PEC transdifferentiation into lens cells. 

iridophores, 20:84-85 

inonolayer 

formation, chicken embryo, 20:4-17 

20:21-35 
mononucleated striated muscle, medusa 

regeneration. 20: 124-127 
transdifferentiation, 20: 123-124 

neural crest cells, avian, 20: 178-191 
cholinergic and adrenegic phenotypes. 

coculture with sclerotome, 20:181-183 
glucocorticoid effects, 20: 184-185 
medium composition, 20: 183 

serum-free. 20: 185-188 
phenotypic diversification 

developmental restrictions, 20: 199-202 
environmental cue effects. 20: 198-199. 

transdifferentiation, 20: 198- 199. 205-207 

20: 178-1 8 1 

205-207 

pineal cells 
myogenic potency, quail. rat, 20:92-96 

Subject Index 

oculopotency, quail, 20:90-92, 95 

leaf callus. new antigen production, Pimrs 

root cortical parenchyma, esterase activity. 

vascular tissue, specific antigen production, 

plant cell commitment in 

n i ~ i r m i ,  20:386-387 

pea, 20:388-389 

maize. 20:386 
plant organogenesis from explants 

juvenile and adult tissues, Cirrus grundis. 

leaf primordia. Osrnunda cinomomeu, 

leaves and stems, Citrus grnndis, 20:376 
pith parenchyma. tobacco 

cytokinin-induced habituation. 
20:378-380 

totipotentiality, 20376 

hicoloc 20:374-375 

A:ulltr, 20:377 

Hederu helix. 20375 

20574 

region near base of young leaves, Sorghurn 

single apical cell, root formation, fern 

stem, cytokinin and auxin effects, tobacco, 
20:375, 386 

primary of lens and epidermal cells, mouse, 
20: 157-1.59 

chicken d-crystallin gene expression, 

skeletal muscle conversion into cartilage, 
20:39-6 I 

subumbrellar plate endoderm, 
transdif~erentiation. medusa. 20: 128-132 

thymic cells on skin fibroblasts, mast cell 
formation, mouse, 20527, 329 

xanthophores, conversion into melanophores, 
bullfrog, 20:82 

20: 157-159 

Tissues. see .siwc(fic types 
Tissue-specific cytoskeletal structures, 26:4-5 
Tissue transglutaminase, apoptosis modulation. 

T lymphocytes. transforming growth factor-P, 

TM4 cells, 29: 195 
TNY,see Smk 1 

Tolerance. aggregation chimeric mice. 

Toll gene 

3 5 2 - 2 6  

cytotoxic. 24:121 

o leaf. clonal analysis. 2854 

27:259-260 

functional studies, 28: 108 
gene product 

adhesive function, 28:109 
sequence analysis. 28:108-109 
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Tolloid gene. 2527-35, 37 
Tonofilaments 

embryonic induction i n  amphibians. 24278 
epidermal growth factor. 24:297. 299-300. 

epidermal growth l'actor receptor. 24: 13. 17 
fibroblast growth factor. 24:hO. 64 

associated with desmosomal complexe\. 303-307 
31 :301-302 

cytokeratins, 22: 171 
blastocyst-stage embryos. 22: 165 

preiniplantation development, 22: I57 
oocytes. 22:163 

keratin gene expression, 22:205 
Tooth. development, epidermal growth factor 

TOP, synapse formation, 21:279 
receptor gene effects, 35:97-9X 

Ab-TOP, 21:298-300 
anti body. 21 :302-306 
antigen. 21:291-292 
cellular distribution. 21:288-289 
development. 21289-290 
gradient 

geometry, 21:286-288 
species specificity, 21:290 
stability, 21:300-302 
tissue specificity. 21:290 

TOPAP molecule. pathfinding. role, 29: I60 
TOPDV molecule, pathfinding role. 29: IhO 
Topographic gradient molecule. synapse 

Topoisoinerase 11, nondisjunction, 29:1X9-29 I 
Torso pathway. see Tyrosine kinase receptor 
Totipotency, 30:157-158. 168. 170 
TPA. see Tetradecanoyl phorbol 12-;icet;ite 
Tp mutation (maize), 28:72 
TPY, see JnWSAP kinase group 
Tracers, .see Markers; Probes 

formation, 21:279. 306-307 

gastrulation. 26:4 
genital ridge. \tructure. 32:21-2X 
human keratin genes. 2232.5-28 
insulin family peptides. 24:144. 151. IS6 
keratin, 22:J 

experimental manipulation. 22:X9-90. 

gene expression, 22: 197. 199. 203 
93-94 

inale pronuclei. 34:76-77 
nerve growth factor. 24: IhX 
nuclear transplantation. 30: 155- 156. 202 
proteases, 24:224. 231. 235-236. 242. 215 
proteins. 24:195-197. 206. 209. 21 I 
regu I at ion 

ecmB gene. 28:24 
meiotic gene expre{sion. 37: 155-160 

promoter-binding lactors. 37: 157-160 
tranwriptional machinery component\. 

transcription factor\. 37: 155- I57 
by retinoic acid receptors. 27:361-362 
as substrate\ for p42 and p44. 331 7-IX 

wcomeric gene expression. 26: 145-146. 

37: I60 

1 63- 1 64 
cardiac muscle. 26: 160. 162 
muscle promoters. 26: 152-153. 156 
muscle-specific enhancers. 26: 147. 151 

sex determination regulation. 41: 1 I2 
Irn genes. sex determination regulation SRY gene 

conservation of mechanisms, 41: 116-1 17 
germ-line analysis, 41: 119-122 
identitication. 41: 108-1 10 
protein-protein interactions. 41:114-1 15 

activation. 34:')-12 
tissue distribution. 34:3-5 
transcript 5tructure. 3 4 5 7  

testis circular, 32:19-20 
sexual partner identification. 41:l 15-1 I0 
signal transduction controls, 41: 1 12- I I4 

actin-binding proteins, 26:36-37. 39 
bacteria models 

Transcription 

location timing, 34:229-238 
protein location targeting, 34:238-24 I 

bicoid message localization, 26:23-24. 27 
P-keratin genes, 22:243, 245 
brain-specific genes, 21:127. 136. I3X-139, 

141. 143. 145-146 
brush border cytoskeleton, 26: 1 I 0  
cDNA library construction. 36:247 
chromosome pairing relationship, 3 7 9 - 9 4  

tissue-specific cytoskeletal \tructui-es. 265 
transforming growth factor-e. 24: 121. 125. 

vertebrate growth factor homolog\. 

in ritro riboprobe synthe\i\. 36:224-227 

bicoid message localization, 26:33 
dominant negative mutation sttidie\. 36:X2. 

Ets-related Elk- 1. 33:29 
expressed during epithelial differentiation, 

HOX gene products as. 27:?hX-36<1 

3 18-3 19 

24521-323 

Transcription factors 

92-93 

32:212 
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Transcription factors (continued) 
intestinal metamorphosis, 32:222-223 
meiotic expression, 37: 155-157 
myogenic helix-loophelix transcription 

factor myogenesis, 34: 169-199 
developmental expression, 34: 175-179 

patterns, 34:177-178 
somite subdomains, 34:178-179 
somitogenesis, 34: 175-176 

early activation, 34: 188-194 
axial structure cues, 34: 189-190 
myoblasts, 34:190-191 
regulatory element analysis, 

34: 191-194 
invertebrate models, 34: 179-18 1 
mutational analysis, 34: 183-1 88 

invertebrate genes, 34: 182-183 
mouse mutations, 34: 183-188 

myocyte enhancer factor 2 family, 

MyoD family, 34:171-175 
cloning, 34: 171-172 
properties, 34: 172-174 
regulation, 34: 174-1 74 

34: 194- 198 

nonmammalian vertebrate models, 
34: 181-1 82 

overview, 34:169-171 
retinoic acid receptors, 27:333-334 
retinoid life-and-death control, 35: 12-17 

AP-I factors, 3516-17.73 
PML protein, 3516 
RAR protein, 358, 13-16 
retinoid receptors, 3512-16 

apoptosis control, 35: 13 
neoplasia, 35:14-16 
overview, 35: 12 
receptor mutants, 35:12-13 

zinc finger, pattern formation, 33:218-219 
Transcription initiation site, sarcomeric gene 

Transdifferentiation 

2O:lOO-109 

expression, 26:153, 158, 161 

adrenal chromaffin cells into neuronal cells, 

adult hydra, 20:258-279 
ganglionic neurons into chromaffin-like cells, 

20: 109 
iridophores into melanophores, amphibian, 

2079-87 
medusa tissues 

mononucleated striated muscle into smooth 
muscle and y cells. 20:123-124 

Subject Index 

subumbrella plate endoderm into all 
regenerate cells, 20:128, 131-132 

nematocytes in hydra, 20:281-289 
neural crest cells into thymic myoid cells, 

by neural crest-derived cells, 20: 195-208 
pancreatic cells into hepatocytes, 20:63-76 
phenotype commitment, 20: 195-197 
respiratory epithelial cells in chorioallantoic 

avian. 20: I I 1-1 14 

membrane into keratocytes, chicken 
embryo, 20:2-4 

retinal neural cells into lentoids, chicken 
embryo, 20:4-17, 144-147, 149 

retinal PEC into lentoids. chicken embryo. 

skeletal muscle into cartilage, 20:39-61 
xanthophores into melanophores, amphibian, 

20:21-35, 144147 

20:82 
Transduction, see Signal transduction 
Trans factors, sarcomeric gene expression, 

muscle promoters, 26: 152-153, 157, 159 
muscle-specific enhancers, 26: 147, 152 

retinal, 29: 156 
with retinoic acid receptor genes, 27:336 
sympathetic neuron exogenous gene 

transgenic fish production, 30: 180, 183-186 

brain-specific genes, 21: 120 
fibroblast growth factor, 24:72 

Transfilter recombinant, 30:271 
Transformation 

26:146, 162, 164 

Transfection 

expression, 36: 176-178 

Transferrin 

cellular, amphibian intestine, 32:212-219 
germ-line, 30: 195 
transgenic fish production, 30: 178 

conceptus-uterus axial relations, 3959-60 
growth factor regulation role, 29:213 
neural crest cell induction. 40: 181-182 
positional information along anteroposterior 

role in early embryogenesis, 27:356-357 

embryonic development, 22: 175, 188-192 
life-and-death regulation, 35:27 

Transforming growth factor-p 
cathespin L, 24:203-205 
cellular growth, 24:96-99, 97. 113, 126-128 

inhibin, 24: 126-127 

Transforming growth factor 

axis, 27:357-358 

Transforming growth factor-a 
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latent precursor complex, 24:99- I00 
a2-macroglobulin, 24: 100-101 
mammalian development, 24: 124-125 
mannose-6-phosphate, 24: 101-102 
Mullerian-inhibiting substance, 24: 125-126 
wound healing, 24:123-124 

cellular level effects, 24: 112-1 13 
differentiation, 24: 118-123 
migration, 24: 123 
proliferation, 24:113-118 

dorsal gastrula organizer establishment role, 
41:7-9 

embryonic induction in amphibians, 
24:275-276,279,281-282 

epidermal growth factor receptor. 24: 1-2, 
11-12, 14-16,22-23 

EC cells, 24:21-22 
expression, 24: 19 
mammalian development, 245. 8-1 I 

fetal wound healing, 32: 195-196 
fibroblast growth factor, 2458, 82 

ECM, 24232 
mesoderm induction, 24:63-64 
ovarian follicles, 24:70-71 
vascular development, 24:73-74. 78, 80 
wound healing, 24:83 

heparin-binding, 2561-64 
growth factor, 25: 142-143 

insulin family peptides, 24: 144 
life-and-death regulation, 35:27-28 
mesoderm induction assay, 30260 
mitogen-regulated protein, 24: 195. 19X 
molecular level effects 

ECM, 24:106-108 
gene regulation, 24:108-110 
growth factors, 24:llO-112 

biological activities, 24:33-35 
epithelial-mesenchymal tissue interactions, 

morphogenesis, 24:37,40-47 

mouse, 24:31-33,37,51-52 

24:47-51 

nerve growth factor, 24:178 
proteases, 24:223-224,236, 238, 245, 249 

ECM, 24:223-224 
inhibitors, 24:227, 231-232 
regulation, 24:236,238-246 

proteins, 24:197-198, 204-205, 208-21 I 
receptors, 24: 104-106 

binding, 24: 102-103 
cell distribution, 24: 102 
signal transduction, 24: 103-104 
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signaling pathway. 35250-254 
vertebrate growth factor nomologs. 24:290. 
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Transgenics 

application, 30: 194. 205-206 
central nervous system development, retinoid 

targets. 40: 153-154 
description, 30:177-179, 203 
embryo development, retinoid activity 

localization, 40: 127 
expression, 30: 190-192, 200-203 
fetal development studies, epidermal growth 

fish 
factor receptor genes. 35%-87 

advantages, 30: 179-1 80 
application. 30: 192-196. 199-206 
cell lineage ablation. 30:203-204 
description, 30:178-179 
difficulties. 30:200 
DNA. 30: 186-189. 200-202 
ecological issues, 30: 196. 199 
gene targeting. 30:204-205 
germ-line transformation. 30: 195 
growth hormone. 30: 192-195 
methodology, 30: 180. 183-187 
problems, 30:193-194 
stability. 30: 194 
steriliration, 30:196. 199 
transgene expression. 30: 186-1 87, 

189-192,200-203.205 
zebrafish as model. 30:199-201 

imprinted gene identification. 29:236-237 
inheritance, 30: 186-187, 189-190 
methylation, 29:251-255. 263 
mosaicism. 30: 189-190 
mouse 

Mullerian-inhibiting substance Fain of 

Mullerian-inhibiting substance loss of 
function. 29: 176-177 

function, 29: 178-181 
MPA434,29:252 
Mt-I promoter, 29:255 
primates embryonic stem cells, human 

disease models. 38: 154-157 
Transglutaminase 

apoptosis modulation. 35:25-26 
keratin, 22:4 

proteases, 24:228-229. 245. 24X 
proteins, 24: 194, 203 
transforming growth factor-P. 24: 107 

Transin 



182 
Translation 

microtubule motors in sea urchin, 26:82 
sarcorneric gene expression. 26: 145 

Translational regulation, microtubule role, 

Translocation 
31:79-83 

cell lineage. 21:70 
chromosomal sterility role. 37: 100-101 
embryonic induction in amphibians. 24:279 
insulin family peptides, 24: 142. 146. 154 
MAP kinases. 3 3 5 7  
microtubule. from centrosome, 33:290-29 I ,  

nondisjunction, 29996-298 
reorganization in frog egg, 26:58, 60.64. 67 
vertebrate growth factor homologs. 2 4 5  15 

actin organization in sea urchin egg cortex, 

brush border cytoskeleton, 26: 101-102 

adrenal chromaffin cells, conversion to 
neuronal cells, rat. guinea pig. 
20:107-108 

dorsolateral plate mesoderm, contribution to 
hemopoiesis, amphibian embryo, 
20:3 19-321 

294-295 

Transmission electron microscopy 

26: 12 

Transplantation 

nuclear. see Nuclear transplantation 
thymic rudiment, colonization by lymphoid 

stem cells of recipient, amphibian 
embryo, 20:316,318-322 

ventral blood island mesoderm, contribution 
to hemopoieds, amphibian embryo, 
20:319-322 

Transport 
microtubules. down axon. 33:291 
sperm 

day night, 33:122-123 
female zebra finch, 33:128-129 

Transposable elements, trapping vectors, 28: 191 
Trapping vectors 

characterization, 28: 189-191 
embryonic stem cells, 28:200-202 
enhancer trap strategies, 28: 196-198 
gene trap strategies, 28: 199-200 
screening strategies 

bacteria, 28:191 
C. elegnns, 28: 193-194 
Drosophilu, 28: 194-195 
mammals, 28: 195-196 
plants. 28:191-192 

transposable elements. 28: 191 

Subject Index 

TRA- I protein, Cnenorhnbdiris elegans sex 
determination 

activity regulation. 41:113-1 14 
targets. 41:116-117 

Trichloroacetic acid, 30:220 
Triiodobenzoic acid, effects on phyllotaxis, 28:53 
Triiodothyronine, epidermal growth factor 

Trisomy. .see also Chromosomes, nondisjunction 

Triton X-100. actin organization in sea urchin 

Trochophore, similarity of pseudolarva. 31: 14-16 
Trophectoderm 

receptor, 24:3 

trisoinic fetuses. 29:282. 37:384-386 

egg cortex. 26:12, IS 

cytokeratins. 22: 171 
blastocyst-stage embryos, 22: 164-166 
germ cells. 22: 169 
oocytes, 22:1S7. IS9 
preiniplantation development. 22: 1.53. 

156-157 
early embryo development, conventional 

preimplantation embryo, mouse 
view, 39:45-48 

generation by outer cells. 23: 128-130. 142 
polarized cell division, 23: 129 

numerology, 23: 128-130 
potency to generate ICM, 23: 130 

nerve growth factor, 24:175, 183-184 

development during inarsupial cleavage, 

epidermal growth factor receptor. 24: 16, 23 
MHC class I antigen expression 

cytotrophoblast, 23:2 14 

Trophism. see also Chemotaxis 

Trophoblasts 

27:202-204 

human placenta, on extravillous 

contradictory results, 23:2 14-215 

on early preimplantation embryo, 23:211 
on labyrinthine and spongiotrophoblasts. 

rat, on spongy-zone trophoblast, 23:213-214 

absence in  human cells. 23:215-216,222 
significant during later stages, mouse, 

mouse, 23:210-212 

23:211-212 

response to iinniune cell lysis in vitm 

23:216-217, 222-223 
Tropomyosin 

brush border cytoskeleton. 26:97, 109-1 10 
chicken intestinal epithelium, 26:126. 131, 

egg, actin filament-binding. 31: I15 
tissue-specific cytoskeletal structures, 26:5 

133-134 
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Troponin T, sarcomeric gene exprejsion. 
26:152-1.53, 158-159. 161-162. I64 

Trunk segments of zebrafish, characterihtics. 
25:84-86 

Trypan blue dye, apoptosis measurement. 36:263 
Trypsin 

embryonic brain cell dissociation. 

epidermal developmental, 22:43 
epidermal growth factor receptor. 24: 12 
fibroblast growth factor, 24:74 
proteases, 24:244 
synapse formation. 21:291-292. 294. 296 

36202-205 

Ts1.5 cells, proliferative efficiency i n  

Tuberous sclerosis. characteristics. 393262-263 

cleavage pattern generation, 31:225-229 
cortical F-actin. bipolar organization. 

developments role 

aggregation chimeric mice, 27:261 

Tuhi$..r 

31:202-204 

cortical actin cytoskeleton, 31:204-22 I 
subcortical actin cytoskeleton. 31:223-225 

early cleavage. 31:221-223 
early development, 31: 198-200 
egg activation. 31:200-202 
embryo spatial pattern generation. 31:230-232 

Tuhulrrria, lateral inhibition in, 28:3S 
Tuhulins 

acetylation, 31387-389 
actin-binding proteins, 26% 
antibodies. nondisjunction detection. 29:287 
assembled and unassembled. 33:293 
astral pole, 31:226 
brain-specific genes, 21: 124 
CCDs of unfertilized eggs. 31:20 
cytokeratins, 22:72. 76. 156 
cytoplasmic. increase during stage\ I-VI. 

cytoskeleton positional information. 2 6 2  
gamma-, neuronal distribution, 33984 
y-tubulin, 30:237-242 
intermediate filament composition, 

21:152-153. 174, 180 
maternal centrosome, 31537 
maternal pool, 31:408-412 
monoclonal antibody, 31:421-422 
mRNA degradation, 31:83 
optic nerve regeneration. 21:219. 237. 241 
reorganization in frog egg, 2656-58 
synthesis, feedback control. 31:70-72 
a-tubulin. 30:224 

31:407-408 
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visual cortical plasticity. 21:386 
X r i ~ o p i i , \  oocyte cytoplasm. 30:221, 229 

Tumor-associated genes. $ex determination role. 
34: I5 

Tumor growth factor. neural cre\t cell iniluction. 
40: I X  1 - 1  82 

Tumor necrosis factor 
fihroblaht growth factor. 24:73-74 
germ cell growth. 295216 
transforming growth factor-p. 24: 109 

early inyoblast insensitivity to. 23: 193 
late niyohlast differentiation inhibition. 

Tumor promoter5 

23: 193- I 94 
Tumors 

adenomatous polyposis coli protein, 

breast cancer apoptosi\ modulation. 3 5 9 2 - 2 3  
brush border cytoskeleton. 26: I 14 
carbonic anhydrase. 21:209. 212 
cytokeratins, 22: 153. 168-169 
embryo-derived. chimeras. 27:757-259 
epidermal growth factor 

mice. 2452-33, 3.5 
receptor, 24:IO. 14. 17. 20-71 

35: I x0- I x I 

epidermal growth factor receptor gene effect\. 
35: 107-1 09 

fibroblait growth (actor 
carcinogenic transformation. 24:84 
oncogenes. 2461 
ovarian follicles. 24:71 
vascular development. 24:73-75, 79-81 

germ cell. chimeras. 27:257-259 
induction. epidermal growth factor receptor 

insulin family peptideh. 24: 139, 148 
keratin 

gene effects. 35: 103 

differentiation. 2254 
experimental manipulation. 22:Ol. 93 
expression. 2235.  I18 
expression patterns. 22: 117-1 18. 122 
phosphorylation. 22:SX 

mosaic individuals. 27:2.57 
neocortex innervation. 21:393 
nerve growth factor. 24: 163. 1x4 
origin from single neural steni cell. 

20:2 19-220 
pathogenesis i n  mohaic individualh, 

27:255-257 
proteases. 24:222. 224 

inhibitors, 24:22.5. 227. 230-234 
regulation. 24:237-238. 247 
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Tumors (continued) 
proteins, 24:195-196, 199, 201-203 
retinoic-acid-independent responses, 3 9 3  1 
retinoid effects, 3510-1 1 
transforming growth factor-@, 24: 102, 

113-115, 126-127 
Tumor-suppressor proteins, meiotic expression, 

TUNEL staining method, apoptosis 
measurement, 36:266-267 

Tungsten particles, 30: 185 
Twine gene, Drosophila meiosis regulation, 

twist, cytoskeleton positional information, 26:3 
Twisted gastrulation gene, 2527-35 
Twist mutant embryo. 2525-26, 36-37.40 
Tyrosinase 

37: 164-165 

37~311,325-326 

cell lineage, 21:72 
pineal cells, 20:92 

@-keratin genes, 22:239-240 
chicken intestinal epithelium, 26: 135, 137-138 
epidermal growth factor, 22:176 
epidermal growth factor receptor, 24:2-3, 17 
transforming growth factor-@. 24: 103 

brain-specific genes, 21: I18 
neocortex innervation, 21:407 
nerve growth factor, 24:177-178, 183 
transitory activity in embryonal neurons 

Tyrosine, 30:4243 

Tyrosine hydroxylase 

of cranial sensory and dorsal root ganglia, 

intestinal, 2 0  168-169 
20: I70 

nerve growth factor effect, 20: 172 
reserpine effect, 2 0  170-172 

Tyrosine kinase 
axonal guidance, 29:161 
brush border cytoskeleton, 26:96, 105 
chicken intestinal epithelium, 26: 136 
egg activation, 30:42-44, 83-84 
epidermal growth factor, 245, 7, 20, 33 
fusion stimulating, 2510 
insulin family peptides, 2 4  140, 142, 153 
keratin experimental manipulation, 22534 

Tyrosine kinase-dependent pathway, 30:82-84 
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