
Index 

Abundance classes. 
of DNA sequences. 2-3 
of mRNAs. 16-17 

Acetylcholinesterase (AChE). 65-66 
Acron. 249-255. 257-258.278 
Acrosome. 54 
Actin(s). 

ascidean. 66-67 
chick, 96 
cytoskeletal (/3-type). 66-67. 81-83. 85-

86. 89. 95-96 
microfilaments. 152 
muscle-specific (a-type). 66-67. 81-83. 

85.89.95 
sea urchin. 81-83. 85-86 
vertebrate. 89.95-96 
Xenopus. 89 

Actinomycin. 59-60. 63, 76-78 
Activator 

domain. in transcription factors. 10. 13. 
253 

sequence. in vitel10genin A2 gene. 139 
Albumin gene regulation. 15. 138 
Allotypic structures. 215 
Alternative splicing. see splicing 
a-amanitin. 7-8. 154.266 
Amplification. 22 

divisions. 100-10 1 
of chorion protein (CP) genes. 23. 25-

26. 190-191 
of DHFR gene. 26-27 
of metal1othionein I gene. 27 
of ribosomal genes. 22-24. 44 

Androgens. 125. 219 
Animalised embryos. 71-74. 86 
Antennapedia complex (ANT-C). 278-

279.291. 294-306.308-309. 315. 
325 

Antero-posterior pattern. 242-243. 246-
277, 306-318 

Antibody production. 28-35; see also 

Immunoglobulin 
Antisense RNA 258. 275 
AP-l, 14. 117 
Aphidicolin. 66. 154 
Ascaris. 27. 70. 152 
Ascideans. 64-67 
Asterina. 71, 86 
Autotypic structures. 215 
Avidin. 121. 125 
Axial stuctures. 307. 310 
Azacytidine. 96 

Balbiani ring 2 (BR2). 205-206. 208-209 
Bithorax complex (BX-C). 279-294. 299-

306.308-309.315.325 
Bithynia. 69 
Blastoderm. see under Drosophila 
Blastodisc. 57 
Blastomere. 57-62. 64-80 

deletion. 64. 67. 153 
Blastula. 57. 60. 90. 93; see also 

Midblastula transition 
Blood cel1s. see erythroid cel1s. 

granulocytes. macrophages. 
lymphocytes 

Blood islands. 104. 107 
Bone marrow. 98. 100 

stem cells. see Stem cells 
transplantation. 98-9. 116 

Branchpoint. in splicing. 17-18 
Burst-forming units (BFU-Es). 100-102. 

105-106 

CACCC box. 110. 120 
Cadmium resistance. 27 
Caenorhabditis elegans. 

anchor cell. 156. 167-168. 170-171. 177 
asymmetric divisions in. 149. 153. 159-

160 
blast cells. 147. 149. 165-166 
body plan. 141-142 
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406 Index 

Caenorhabditis elegans (cont.) 
cell death, 142, 158, 160, 165-6, 172-

173, 187 
cell lineage, 66, 140, 142, 147-148, 150-

173, 187-188 
cleavage, 147-149, 152-155 
cuticle, 141, 145, 165, 182 
dauer larva, 142, 181-185 
distal tip cells, 156, 158-159. 174-176 
energy metabolism. 183 
equivalence groups. 156-157. 159. 162-

164. 167-172 
founder cells. 147-148, 153 
genes/mutants. 

act-I/-2/-3/-4. 145. 181 
ced-I/-2/-3/-4. 172-173. 187 
ces-I. 172 
col-1/-2. 145. 149 
daf series, 183-185 
dpy series. 145. 176 
egl-I. 172 
fem-1/-2/-3.178-179 
fer-I5, 177 
fog-2, 178-179 
ges-I, 154 
glp-l. 153. 156. 164. 175-176 
her-I. 178-179 
lin-2/-7. 180 
lin-4/28/-29. 165. 185 
lin-8/-9. 169 
lin-II, 171 
lin-l2. 157, 159. 161-164. 169-172. 

232, 239. 278 
lin-14. 159, 165-167, 169. 185 
lin-l5. 167-170 
lin-l7. 158-160 
lin-22. 160 
lin-32, 187-188 
lin-39, 172 
mab-3. 180 
mab-5. 180, 186.305-306 
mec series (including mec-4/mec-7). 

187-188 
mec-3. 187-188.278.305-306 
nuc-l. 172-173 
par series. 153. 155, 169 
sdc-1/-2, 178, 181 
spe-6/-I2. 177 
spe-IJ. 155. 177 
sqt-l. 145. 176 
tra-l, 177-180 
tra-2/-3. 177-179 
unc-15/-22/-54. 145 
unc-86, 14. 158-161. 185, 187-188. 

305-306.318 
vit-1/-2/-3/-4/-5/-6. 146-147 
xol-l, 178. 181 
zyg-8. 155 

genetic subprograms, 165-166 

genome, 142-147 
germ cell development. 173-174 
gonads, 142. 173-177 
hermaphrodite, 141. 173-181 

vulval equivalence group. 167-172 
-specific neurons (HSN cells). 188 

homoeotic genes, 159. 161-164; (see also 
lin-l2) 

heterochronic genes. 159. 165-167; (see 
also lin-14) 

induction in. 156. 167-168, 171 
intercellular interactions in, 75. 153. 

156-157. 176 
intestinallineage. 148-149. 154 
larval development. 142, 149, 165. 182-

183 
lateral inhibition in. 167, 169, 171 
leader cell. 174-176 
life cycle. 140. 182 
major sperm protein (MSP) genes. 146. 

180 
male. 141, 173-181 

-abnormal (mab) mutants. 180 
preanal equivalence group. 156-157, 

162-163 
Z4 lineage, 158-159 

maternal-effect mutants. 155 
mechanoreceptors. 186-188 
microtubules. 152, 186-188 
multivulva (Muv) mutants. 169-172 
muscle-specific genes. 145 
mutants, see genes above 
nervous system, 141. 160. 185-188 
paternal-effect mutants. 155 
P granules. 152-153 
pheromone, 182-184 
reproduction. 140. 142, 173-177 
sex determination. 143. 177-181 
sperm production. 146. 149, 174-177. 

180 
sublineages. 147-148. 157 
suppressor mutations. 143. 176 
Tel transposon, 143-144 
touch sensitivity, 186-188 
trans splicing, 146 
~-tubulin. 188 
vitellogenins. 138, 146-147. 177, 180 
vulval development. 167-172 
vulvaless (Vul) mutants. 169-172 

Cap (at 5' end of mRNA). 8. 17.55 
CCAAT box. 13. 110, 115. 119 
cdc-2. 55-56 
Cell cycle, 55-56, 58-59. 192 
Cell death, programmed. 159, 172-173. 

217,314 
Cell fates, segregation of. 64-70, 71. 73-

76.79-87. 148-155 
Cell fusion. 

of myoblasts. 96-96 
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of primary mesenchyme cells. 80 
Cell lineage. see lineage 
Cell lines. 

3CH 10Tl12. 96 
K562. 109-110 
mouse erythroleukaemia (MEL). 102. 

109-110. 116 
Xenopus. 91 

Cellular blastoderm. see under Drosophila 
Chicken (Gallus). 

calmodulin genes. 114 
egg white proteins. 121, 125-134 
globins. 104. 106-108. 110-112 
limb bud. 317 
oviduct. 121-126 
segmentation in embryo. 308 
vitellogenin. 134-136. 138 
VLDL II. 134-135 

Chironomus. 205-206. 208-209. 212 
Chorion. 23-26. 19(}-191 
Chromatin. 3-5. 106-107. 129 
Chromomere. 49-50. 206 
Chromosome (see also X Y) 

giant. see polytene 
lampbrush. 49-53 
loss. 27-28. 70. 141-142.220 

Cilia. 80. 12 I, 124-125 
Cleavage. 57-83 

arrest of. 65-66. 154 
in ascideans. 64-66 
in C. elegans. 147. 149. 152-155 
in Drosophila. 191-195 
maternal control of. 57-61, 155. 192 
in molluscs. 67-71 
onset of transcription during. 61-63. 

149. 194 
in sea urchins. 71-83 
spiral. 60-61 
synchronous divisions during. 58-59. 

191-192 
Clonal marking. 202-203. 215-217. 243-

245. 269-270. 292 
Coelomic sac. 79-80. 83. 85 
Colchicine. 154 
Colinearity. 17 
Collagen. 81, 84. 122. 144-145. 149. 176. 

182 
Colony-forming units (CFU-Es). 101-102 
Colony stimulating factors. 99-100 
Commitment. see Determination 
Compartments. 243-248. 269. 284. 307-

308 
Competence. 87-89 
Complexity. of RNA 16-17.38-40.48-49. 

52-53.77-78. 191 
Concanavalin A 76 
Conalbumin. 121. 126-129. 131. 133 
Consensus sequences. 

in enhancers. 13-15. 

Index 407 

for homeodomain-protein binding. 
252. 271, 305 

for Ig gene rearrangement. 32 
in Ig promoters/enhancers. 34-35 
in pol II promoters. 12-13 
for POU-domain binding. 14.35.318-9 
for splicing. 17-19 

Contractile proteins. see muscle 
Core his tones. 4 
Cortex. of egg. 56. 70 
Cotransformation. 9. 109-11 0 
COUP factor. 134 
Creatine kinase. 96 
Cyclic AMP (cAMP). gene regulation by. 

14-15. 117 
Cyclins. 47.55-56. 196 
Cycloheximide. 194.209-211, 266. 274 
Cytochalasin. 65. 154. 266 
Cytoplasmic localisation in egg. 64-75. 

78. 152. 190. 252 
Cytoplasmic RNA populations. 16-17. 

38-41 

D segment. see immunoglobulin genes 
Dauer larva. 142. 181-185 
Definitive erythroid cells. 103-106. 110 
Deletion. 22 

of bithorax complex. 279-284 
of chromosome ends. 27. 70. 152 
of chromosomes. 28. 70 
of DNA within Ig locus. 28-33 

Demethylation. 
of actin genes. 95 
of vitellogenin gene. 135-136 
(see also Methylation. Undermethylation) 

Dentalium. 67-68. 70 
Dermatome. 307 
Determination. 94 

of blood cell precursors. 98-102 
of compartment borders. 245-246 
of imaginal discs. 213-218 
of muscle cells. 96 

Deuterostomes. 306 
Diapause. 182. 198 
Differentiation. 94 

of erythroid cells. 97-102 
of mechanosensory neurones. 186-188 
of muscle. 95-97 
of oviduct. 121-125 

Dihydrofolate reductase (DHFR). gene 
amplification. 26-27 

DNA (deoxyribonucleic acid). 
amplification. 22-27.44 
deletion. 27-33 passim 
footprinting. 8 
looping. 10 
methylation. 5-6 
rearrangement. 28-33 
sequence organisation. 2. 143 
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408 Index 

DNA (cant.) 
supercoiling. 7 

DNA binding domains. in transcription 
factors. see homeodomain. leucine 
zipper. MYC domain. POU 
domain. zinc finger 

DNaseI 
-hypersensitive sites. 5. 94. 107. 110. 

129-130. 135 
-sensitivity. 4-5. 106-107. 129 

Dorsal root ganglia. 308. 312. 314 
Dorso-ventral polarity. 

in Drosophila. 227-235 
in molluscs. 68-69 

Dosage compensation. 178. 181. 212. 223 
Double gradient hypothesis. 73 
Double minute chromosomes. 26 
Drosophila. 

achaete-scute complex (AS-C). 241 
amplification of chorion protein genes. 

23-26. 190-191 
Antennapedia complex (ANT-C). 278-

279.291.294-306.308-9.315.325 
genetic map of ANT-C. 295 

antero-posterior polarity. 227. 242-243. 
246-277 

bithorax complex (BX-C). 279-294. 
299-306. 308-309. 315. 325 

genetic map of BX-c' 285 
blastoderm. 

cellular. 192-195.217.259.264.267. 
276.287 

fate map of. 196-198.220.249 
syncytial. 192-195.259-260.266.287 

chorion proteins/genes. 23-26. 190-191 
compartments. 243-248. 269. 284 
development. overview of. 189-199 
dorsalising genes. 227-235 
dorso-ventral polarity. 227-235 
egg structure. 190-191.228-229 
eye development. 241-242 
gap genes. 248-249. 252-261. 265-268. 

287. 301. 303. 325 
genes/mutants. 

abd-A. 281. 284-286. 289-291. 294. 
300-304. 309 

Abd-B. 281. 284-286. 289-291. 300-
304. 309 

abx.280-281.283-286.288-289 
amx. 238. 241 
Antp. 180.294-305.309.315 
arm. 274. 277 
bed. 71.190.249-253.255.257-258. 

260.268.278.295.303-306.325 
bib. 238. 241 
BicCID. 251. 253 
boss. 242 
bx. 280-281. 283-286. 288-289 
bxd. 280-281. 283-286. 288-289. 292. 

294 
cac. 228-229. 235 
cad. 254. 256. 300-304. 309 
Cbx. 280.285. 288 
cut. 241. 278. 306 
cyclins. 196 
da. 97. 221-3 
Ddc. 201. 212 
ddd. 218-219 
dec-i. 191 
Did, 254.294-295.298-304.309.311 
dicephalic. 190. 252 
Dl. 238-240. 320 
dl. 228-229.231-235.239. 320 
Dll. 246. 278 
dpp.228. 234-235. 320 
dsh.274 
dsx.221-226 
ea. 228-229. 231-234. 320 
ecs.210 
egan. 259 
en. 219. 246. 248.262-264.267-277. 

303-306.310-311 
esc. 291 
E(Spl). 238-240 
eve. 241.262-263.265-268.272.277-

278.294.304-306.317.325 
exu.71.251.253-254 
jkh.278 
fs(1)KJO. 228 
ftz.241. 254.256. 262-268. 272. 277. 

294-295.298-299.303-306.315.325 
fu.274 
glass. 242 
grk.228-229 
gsb. 268. 274. 304. 321 
gt. 257-258. 265. 298 
gust-B. 241 
h. 262-263. 265-268. 303. 325 
H2.0. 304. 306 
Hab.292 
hb. 252-253. 255-261. 265. 268. 298. 

303. 321. 325 
hh.274 
histones. 61. 191 
iab series. 281. 285-286. 289. 301 
IMP-EI/-L2.217-218 
inv. 271. 304. 310-311 
ix.222-226 
kni. 254. 257-261.265. 303. 324-325 
knrl. 259. 324 
Kr. 257-261. 265, 268. 278. 298. 303. 

321. 325 
l(l)pole hole. 254 
lab. 295. 299. 304, 309 
liz. 223 
AI. 203. 244-245. 270 
mam. 238, 241 
Alsh.314 
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mwh. 202-203. 244-245 
N. 162. 164.204.238-240.268.297. 

320 
neu. 238. 241 
nina-E. 242 
nkd.275-277 
nos. 251. 254-257.259 
odd. 262. 272 
opa. 262. 272. 277. 303 
opsin (RH). 242 
osk. 250-251. 254-255 
pb. 278. 295. 299. 304. 309 
pbx. 260.280-281. 283-286.288 
Pc. 290-291.296.298 
Pel. 291 
pcx. 238. 241 
ph. 291 
pll. 228-229. 231-232. 234 
ppx.284 
prd.252.262-263. 268. 274.277.297. 

304-306. 321. 325 
ptc. 275-277 
pum. 251. 254-255 
rough. 242 
rfd.298 
Rg (pbx). 260 
rRNA (5S). 11 
runt. 262.265-268. 325 
sal. 278 
Scr. 294-296.298-304. 309 
sev. 241-242. 254. 278. 320 
sgs-31-51-71-B.213 
Sgs-4.212-213 
sim.234 
sis-ai-b. 222-223 
sna. 228. 233-234. 324 
snk. 228. 231. 233. 320 
spitz group. 234 
stau. 251. 255 
stg. 192 
succinate dehydrogenase. 292 
swa. 71. 251. 253 
sxc.291 
Sxl. 181. 221-225. 232 
Tab. 290 
17.228.230-235.239.320 
til. 253-254. 257-259. 265. 303 
top. 228-229 
tor. 250-251. 253-254. 257 
tra.221-225 
tra-2.221-226 
trk. 250-251. 253-254. 257 
tropomyosin. 19 
tne.291 
tsl. 250-251. 253. 257 
tub. 228. 231 
tud. 196. 251. 254 
tuh.290 
twt. 228. 233-234 

Index 409 

Ubx. 248.260. 281.284-296. 299-305. 
309 

val. 251 
vasa. 196. 251. 254. 256 
wg.219. 262-263.274-277. 320-321 
white. 293 
zen. 228. 234-235. 295. 299. 304-305. 

315 
zeste.293 

genital/anal disc. 213. 221 
germ band. 196-198.247-249.261-304 

passim 
germ cell determination. 70. 194-196 
glue protein (sgs) genes. 212-213 
homeotic genes. 248-249. 275-304 
imaginal discs. 199.213-221. 243-246. 

269.273-274.276.296.298-299 
fate maps of. 214 
morphogenesis of. 217-218 

imaginal histoblast nests. 199 
Malpighian tubules. 205-206. 259. 278 
maternal determinants. 70-71. 227-233. 

249-257.287.291.303.325 
metameric identities. 279-304 
metameric units. 242-249. 260-277 
metamorphosis. 198-199.213-218 
mutants. see genes above 
neurogenesis.235-241 
neurogenic genes. 236-241 
non-methylation of DNA in. 5 
pair-rule g~nes. 248-249. 261-268. 277. 

287. 299. 303. 325 
parasegments. 243. 246-248. 262-277. 

284-303. 307. 321 
P elements. 199-202.213.223-224.232. 

242.257.265.272.293.297.299 
polytenisation. 23. 25. 198; see also 

Polytene chromosomes 
puffs. early/late. 209-212 
pupa. 198.212.217 
segments. 242-243. 246-248. 279-'-280. 

294-295 
segment polarity genes. 248-249. 261-

263.268-277 
sequence interspersion. 3 
sex determination. 219-226 

sex-specific splicing in. 222-225 
sex determining genes. 221-226 
ventralising genes. 227-235 passim 
visceral mesoderm. 291-292. 294. 304 
zygotic gene expression. 257-304 

passim 

Ecdysone. 198. 199.209-212.217-8 
receptor. 211-212 

EGF-like repeats. 162. 164.239-240.320 
Egg white proteins. 121. 125-134 
Embryonic haemoglobins. 104-106 
engrailed-related genes/proteins. 310-311 
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410 Index 

Enhancers, 
activated at MBT, 59 
inftz gene, 265-266 
in globin genes, 110-11 
in H2A histone gene, 13, 61 
HREs (qv) as, 119-120, 133 
in Ig genes, 34-35, 97 
in lysozyme gene, 130 
in prolactin gene, 319 
in sgs genes, 213 
tissue-specific, 13-14, 34-35, 212 

Enhancer-binding proteins, 13-15, 34-35, 
110-111, 293, 319 

Epistatic relationships, 169-170, 179, 183-
184,221 

Epithelio-mesenchymal interactions, 88 
Equivalence groups, 66, 156-157, 159, 

162-164, 167-172 
Erythroblasts, 101, 108 
Erythrocytes, 97-8, 100-103 
Erythroid 

cells (E cells), 98, 103-108, 115 
definitive, 103-106, 110 
primitive, 104-106, 110 

differentiation, 97-116 
series, 10 1-1 02 
-specific transcription factor(s), [Eryfl/ 

NF-El/GH-l), 110-111, 115,324 
Erythropoiesis, 103, 107 
Erythropoietin, 100-10 1, 108-109 
Exons, 

alternative use of, 18-19: see also Splic-
ing, alternative 

micro-, 286, 291 
in pre-mRNA splicing, 17-18 
and protein domains, 131, 145 

Exoskeleton, 213, 220 
Extracellular matrix, 80-81, 100, 176 

Fate map, see under Drosophila 
blastoderm/imaginal disc 

Fertilisation, 54-56, 64,148,176-177, 191: 
see also Self-fertilisation 

Fibroblast cell line (3CH lOTl/2), 96-97 
Foetal haemoglobins, 103 
Follicle cells, 23, 41-42, 190-191, 228-229 
Fusion, see Cell fusion 
Fusion genes/constructs, 9, 85-86, 96, 

104, 109, 119-120, 133, 139,201-2, 
213,253,258,264-266,272-273, 
293-294,316 

Fusion mutants, 115, 289, 297-298 

Ganglion mother cell (GMC), 236-237, 
241 

Gap genes, 248-249, 252-261, 265-268, 
287, 301, 303, 325 

Gastrotheca, 23 
Gastrula, see Gastrulation 

Gastrulation, 22, 80-81, 89, 92, 148-149, 
196,233,259,261,264,267,270-
271,274;276,287,310,316-317 

Genes, listed under species names 
Gene therapy, 10, 115-116 
Genomic imprinting, 6 
Germ band, see under Drosophila 
Germ-cell determination, 70, 152-154, 

194-196 
development, 173-177 

GHF-l, see Pit-l 
Globin 

gene clusters, 107, 109, 111-113,300 
gene deletions, 114-115 
gene fusions, 115 
genes 

a,97, 102-108, 110-114 
~, 97, 102-116 
AlGy, 104-110, 112-113, 115 
/), 103-105, 107, 112-115 
E, 104-107, 109-113 
~, 104-105, 108, 112-113 
p,112 
e, 104, 112 
U, 106-107 

gene therapy, 115-116 
mRNA, 101-102, 108 
proteins, 97, 101 
pseudogenes, 112-114 
switching, 102-110 

Glucocorticoid hormone 
negative response element (nGRE), 

119 
receptors, 117-120 
response element (GRE), 119-120, 139 

Glycoprotein factors, 99-100 
Goblet cells, 121, 124-125 
Gradients 

in asci dean eggs, 64 
in Drosophila, 71, 227, 232-233, 251-

252,256,259,261 
in limb buds, 317 
in sea urchins, 73 

Granulocytes, 99-100 
Growth factors, 219. 235 

EGF, 162, 239 
bFGF, 91-92 
MIF, 91-92, 318 
TGF-~,48, 91-92,234, 320 

Growth hormone, 135,319 
Gynandromorphs, 220-221, 292 

Haem,97,108-109 
Haemin, 102-103, 109 
Haemoglobin, 97-98, 102-116: see also 

Globin 
A, 102, 104-105, 115 
~, 103, 115 
embryonic, 104 
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F, 104-105, 115 
Gower 1/2, 104 
Kenya, 115 
Lepore, 115 
Portland, 104 
switching, see Globin switching 

Haemonectin, 100 
Helix-loop-helix motif, 15,97,223 
Helix-turn-helix motif, 305 
Hemicentrotus, 73 
Heterochronic genes, 159, 165-167 
Histone(s), 

accumulatiop during oogenesis, 48, 191 
a-type, 47, 61-2 
core, 4 
CS-type, 47, 61 
in Drosophila, 62, 191, 194 
genes 

lack of introns in, 8 
non-tandem, 62 
tandem clusters of, 2, 53, 61-2 
transcription factors for, 13, 62 

HI, 4-5, 7, 55, 69-70 
H5, 101, 110-111 
late, 47, 62 
mRNAs, 46-48, 53 

aH3, 3' processing, 19-20,62 
lack of poly(A), 8 

in Notophthalmus, 53 
in sea urchin, 46-47, 61-62 
sperm-specific, 13, 61 
in Xenopus, 48, 62 

HMGs 14/17, 4 
HOM-C, 300, 309, 315 
Homeobox, 14,35,93,180,187,190,241-

242,252,262,265-268,271,274, 
279,281,294-295,297-300,304-
319, 324-325 

Homeodomain, 15,35, 71, 160, 187,241, 
252,267,271,278-279,290,296-
297,299, 304-319 passim 

Homeotic genes/mutants, 161, 187, 190, 
215, 241, 248, 259, 277-304; see also 
under C. elegans, Drosophila 

Homogeneously-staining region, 26 
Hormone(s), 

interactions between, 119-120, 125, 
128-129 

regulation 
of gene expression, 15,44,95, 116-

139, 209-212 
of egg maturation, 55 

response elements (HREs), 119-120, 
133-134 

see also Androgen, Ecdysone, 
Glucocorticoid, Oestrogen, 
Progestin, Thyroid hormone 

HOX clusters (human), 308, 318 
hox clusters (mouse), 308-316 passim 

Index 411 

Hox genes, see under Mouse genes 
Human (Homo sapiens) 

blood disorders 114-116 
globin gene organisation, 109, 111-113 
globin switching, 102-105 
homeobox genes, 308-309, 318 
immunoglobulin genes, see 

Immunoglobulin 
immunoglobulin pseudogenes, 114 
PGK genes, 114 
sex determination, 219 

Hyalin, 81 
Hybrid dysgenesis, 199 
Hybrid (fused) genes, 115, 289, 297-298; 

see also Fusion genes 
Hybridisation, 

kinetic, 16-17 
for studying RNA popUlations, 38-40 

Ig, see Immunoglobulin 
flyanassa, 67-69 
Imaginal discs/histoblast nests, see under 

Drosophila 
Immunoglobulin genes 

constant-region, 28-35, 114 
D segment, 29, 31-33 
enhancers in, 34-35, 97, 319 
heavy-chain, 28, 32-33 

switching, 33 
J segment, 28-33, 114 
K light-chain, 28-30, 34-35 
A light-chain, 29 
!.l heavy chain, alternative RNA pro

cessing, 20, 33-34 
promoters in, 34-35 
rearrangement of, 28-33 

non-productive, 32 
somatic mutation in, 33 
somatic recombination of, 28-33 
variable-region, 28-35 

Immunoglobulin proteins, 28, 30 
Imprinting, 6 
Induction, 

in C. elegans, 156, 167-168, 171-172 
hierarchical, 88-89 
hormonal, 125-130, 134-136 
instructive, 88, 93 
mesodermal, 89-92 
neural, 92-93 
permissive, 88 
in Xenopus, 87-93 

Inductive interactions, 73-74 
Ingression, 80-81, 83-84 
Inhomogeneous distribution 

of maternal determinants, 64-75 
of maternal RNAs, 77-78 

Inheritance 
of DNase I-hypersensitive sites, 5-6 
of methylation patterns, 6 
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412 Index 

Initiator element (Inr), 12 
Inner cell mass (leM), 75-76 
Interleukin 3, 100 
Internal control region (of 5S gene), II. 

44-45 
Intersexes, 220, 222, 225 
Interspecies hybrids, 60-62 
Interspersed repetitive sequence tran-

scripts, 8, 40-41. 48-49, 53 
Interspersion of repetitive sequences in 

DNA 3,143 
Intervertebral disc, 321-323 
Intron(s), 

in egg white protein genes, 131-132 
evolution, 138 
feminising region in, 181 
in globin genes, 108, 112-4 
in Ig genes, 29-31. 33-34 
removal. 

from mRNA precursors, 8,17-18 
from rRNNtRNA precursors, 7 
see also Splicing 

unspliced, 40, 261 
Invagination, 80, 85, 196, 198, 234 
Involution, 92 
Isoschizomer restriction enzymes, 6 

J segment, see Immunoglobulin gene 
Jelly canal. 73 
Juvenile hormone, 198 

K light-chain, see Immunoglobulin genes 

A. light-chain, see Immunoglobulin genes 
Lampbrush chromosome loops, 49-53 

readthrough transcription from, 53 
Lariat, in RNA splicing, 18 
Laser ablation of cells, 147, 156, 162, 175 
Lens regeneration, 36 
Leucine zipper motif. 14 
Limb field, 317 
Limnaea, 42, 60-61 
Lineages, cell 

in ascideans, 65-67 
blood cell. 99-102 
in C. elegans, 66, 140, 142, 147-148, 

150-173, 187"'-188 
in sea urchins, 79-86 

Lineage-specific gene expression, 81-86, 
148-149, 187-188 

Lipovitellins, 43-44, 136-137 
Lithium, effects on development, 72-73, 

86,91 
Liver, 

foetal erythropoiesis in, 103-'106 
-specific gene expression, 15, 134-139 
-specific transcription factor, 15 
steroid receptors in, 131. 134, 136 

Locus activation region (LAR), 107, 110, 

116 
Lymphocyte differentiation, 98-99 

B cells (antibody producing), 28-35 
T cells, 32 

Lysozyme, 121. 126-127, 129-131. 133 
Lytechinus, 85 

M (=opa) repeats, 239, 268, 297-299 
Macromeres, 57, 68, 71-80 
Macrophages, 99-100, 129 
Magnum, see Oviduct 
Maternal 

control, 38, 57-63 
determinants, 65-71. 89, 93, 152-155, 

227-233, 291, 303, 325 
-effect mutants, 60-61. 155, 190,227-

233,249-257 
RNAs,46-53, 57, 66-67, 76-78,191 
proteins, 46-48, 53, 57, 66-67 
sequence set, 39, 77-78, 81. 191 

Maturation, of oocyte, 55 
Maturation-promoting factor (MPF), 55-

56; see also cyclin, cdc-2 
Meiosis, 23, 49, 55, 174-177. 202 
Mesentoblast, 67-68 
Mesodermal inducers, 91-92 
Mesomeres, 71-80 
Messenger RNA (mRNA), 

abundance, 16-17 
for egg white proteins, 126-130 
in oocyte, 46-49, 52-53 
population changes, 38-39, 76-78 
stability, 20, 47-48, 102, 128, 136,266 
synthesis during cleavage, 58-59, 61-

63, 76-78 
Metallothionein I. gene amplification, 27 
Metameric units, formation/specification 

in Drosophila, 242-249, 260-277. 279-
304 

in vertebrates, 306-308 
Metamorphosis, 198-199,213-218 
Methotrexate resistance, 26-27 
Methylation, 

of mRNA cap, 8, 55 
of DNA 5-6, 107-108, 136 
of rRNA precursors, 7 

Microexons, 286, 291 
Micromeres, 57, 68, 71-80, 84 
Microtubules, 48, 152, 186-188; see also 

tubulins 
Midblastula transition (MBT), 58-59, 149 

enhancer activated at, 59 
Mitosis, 

control of, 55-56, 192 
without cytokinesis, 191-192 
lengthening of cycle, 194 
versus meiosis, 151. 159, 174-176 
rapid rate during cleavage, 37, 80, 149, 

192 

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-38856-6 - From Gene to Animal: An Introduction to the Molecular Biology of 
Animal Development: Second Edition

Index
David de Pomerai

More information

http://www.cambridge.org/9780521388566
http://www.cambridge.org
http://www.cambridge.org


stimulation of. 125, 324 
Mitotic domains, 192 
Mnemiopsis, 75 
Morphogenetic detenninants, 65-71; see 

also Maternal determinants 
Morula, 75-76 
Mosaic development, 64-70, 73-75, 147 
Mouse (Mus musculus), 

bone marrow stem cells, 98 
erythroleukaemia (MEL) cells, 102, 

109-110, 116 
fertilisation, 54 
gene activation at 2-cell stage, 63 
genes/mutants 

aA2 crystallin, 19 
edx-I,309 
Dh,316 
En-I/-2, 310-312, 314, 316 
jar, 316 
Hd,316 
Hox-l.l, 308-310, 311-314, 316 
Hox-1.2, 309, 311-314 
Hox-1.3, 305, 309-312, 314 
Hox-l.4, 308-312, 316 
Hox-l.S, 305, 309, 311-314, 316 
Hox-1.6, 309, 317 
Hox-1.7,308-309 
Hox-2.l,309-312 
Hox-2.2/-2.3,309-311 
Hox-2.4, 309-311, 314 
Hox-2.S, 308-312, 314 
Hox-2.6,308-312 
Hox-2.7/-2.8/-2.9,309-311 
Hox-3.1, 308-309, 312-314 
Hox-3.2/-3.3,308-309 
Hox-4.l,308-309 
Hox-S.I/-S.3, 308-309, 311 
Hox-S.2, 308-309, 317 
Hox-S.S/-S.6,308-309 
Hox-6.l, 308-309, 311-312, 314, 317 
Hox-6.2,308-309 
Hox-7.I,314 
HPRT,63 
int-l, 276, 320-321 
Krox-20, 314, 324 
tl2microglobulin, 63 
mKr2.324 
Pax-I. 321-323 
pU,315 
rh,315 
scid.32 
shiverer, 10 
ts, 316 
undulated,321 
z/z, 219, 324 

globin switching in, 104-106 
homeobox genes, see Hox- list under 

genes/mutants 
myogenesis in, 97 

Index 413 

neural gene expression, 311-312, 314, 
324 

Mucopolysaccharides, 121, 124 
Musca, 3, 43. 293 
Muscle development, 

in ascideans, 65-67 
in Drosophila, 233-234, 292-293 
in molluscs, 67-68 
in vertebrates (including Xenopus), 89-

92, 95-97 
~C domain, 14-15.96-97.223,262,267 
Myeloid precursors, 99-100 
Myelencephalon, 311 
MyoI> I. 89.96-97 
Myogenic conversion, 96-97 
Myogenin, 96-97 
Myoplasm. 65-67 
Myotome, 97. 307 

Neural development, 
in C. elegans, 185-188 
in Drosophila. 235-241, 268, 292 
in mouse, 311-312, 314, 324 
in vertebrates, 307-308 
in Xenopus, 92-93, 316 

Neuroblasts, 162, 196,235-238.241 
Neurogenic control element, 265 
Neuromeres, 307 
Newt, 36, 38, 317; see also Notophthalmus/ 

Triturus 
NvHbox 1, 317 

NF-AI/2, see Oct-I/-2 
NF-ICB, binding to IC enhancer, 35 
Notophthalmus, 50, 53 

histone genes, 53 
Nuclear cage, 7 
Nuclear equivalence, 35-38 
Nuclear RNA populations. 39-40. 106 
Nuclc:;ar transplantation, 36-38 
Nucleolus, 7, 20 

extrachromosomal, 23 
Nucleoplasm, 7-8 
Nucleosome, 4 
Nurse cells. 42-43, 190-191, 252, 255-256 

Oct-I/Oct-2, 14.34-35, 160,318-319 
Oct-4, 319 
Octamer element/binding proteihs, 14. 

34-35, 160,318-319 
Oestrogen, 125-129. 134-135,219 

receptors, 117-120, 136 
response element (ERE), 119-120, 133. 

136, 138-139 
Ommatidia, 241 
Oncogenes/proto-oncogenes, 14,242 

jos/jun, 14; see also AP-I 
int-I, 276, 320-321 
myc. 14; see also ~C domain 
rei. 233, 320 
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414 Index 

Oocyte-type 5S rRNA 44-45 
Oogenesis, 41-53, 149, 190-191 

meroistic, 42-43, 190 
panoistic, 41-42 

Ooplasms, 56, 64 
opa repeats, see M repeats 
Organogenesis, 22, 87-88 
Ovalbumin, 4, 121. 126-134 

-related X and Y genes, 132-133 
Oviduct (chick), 121-126; see also Egg 

white proteins 
Ovomucoid, 121, 126-127, 131, 133 
Oxygen-binding by haemoglobin 

allosteric, 97 
differential affinities for, 104 

P elements, 9, 199-202,213,223-224,232, 
242,257,265,272,293,297,299 

P granules, 152-153 
Pair-rule genes, 248-249, 261-268, 277, 

287, 299, 303, 325 
Palindromic sequences, 120, 139 
Paracentrotus, 56, 71 
Parasegments, 243, 246-248, 262-267, 

284-303, 307-321 
Parthenogenetic activation, 37, 56-57, 60 
Partial embryos, 65, 72-74 
Paternal-effect mutants, 155 
Pheromone, 182-184 
Phosvettes, 137 
Phosvitin, 43-44, 136 
Photoreceptor cells, 241-242 
Pit-I. 160,318-319 
Pluripotent stem cells, see Stem cells 
pol I!lI/III. see RNA polymerases I!lI/III 
Polar granules, 70, 152, 194-196 
Polar lobe, 67-70 
Polarisation, of mammalian blastomeres, 

75-76 
Pole cells, 194-196, 227, 254-256 
Pole plasm, 251 
Poly(A), 8, 40-41, 131-132, 149 
Polyadenylation, 18-19 

AAUAAA signal in, 19 
alternative sites for, 34-36, 225, 286, 

296-297 
of histone mRNA in oocyte, 48 

Polyclones, 217, 245 
Polyploid cells, 42-43, 176, 190, 192 
Polyspermy, blocks to, 54 
Polytene chromosomes, 23, 25, 190, 198, 

204-212 
Positional information, 74, 227, 233, 306, 

315 
Post-transcriptional control. 16-20,257, 

261; see also Splicing 
Post-translational control. 35, 266 
POU domain, 14,35, 160,318-319 
Preinitiation complex, 11. 13, 45 

Prepattern, 261. 267, 307 
Prevertebrae, 311, 313-315 
Primary mesenchyme (PM) cells, 60-61. 

71. 79-81. 83-86 
Primary responses to hormone, 125, 134-

136 
Primary transcripts, 16-17 
Primitive erythroid cells, 104-106, 110 
Primitive streak, 307 
Processed genes, 114 
Progestin/progesterone, 125-126, 128-129, 

219 
receptors, 118-120 
response element (PRE), 119-120, 133 

Progressive localisation, 75 
Prolactin, 119, 135, 319 
Promoter(s) 

of Antp gene, 296-297 
of cad gene, 256 
of egg white protein genes, 133-134 
GC-rich, 12, 119 
of globin genes, 110-111 
of hb gene, 256, 260 
of histone genes, 53 
of homeotic genes, 304 
of Ig genes, 34-35 
modular nature of, 10, 12-13 
of mRNA-coding genes, 12-13 
of rRNA genes, 10-11 
of 5S rRNA genes, 11, 44-45 
of sgs genes, 213 
of snRNA genes, 12 
of Ubx gene, 286, 293-294 

Pronucleus, 9, 47, 54, 61 
Protein synthetic profiles, 

in Drosophila embryos, 194 
in mollusc embryos, 69-70 
in sea urchin blastomeres, 76-78 

Proto-oncogene, see Oncogene 
Protostomes, 305 
Psammachinus, 61-62 
Pseudogenes, 112-114, 146-147 
Puffs, 198,204-212 

early, 209, 212 
late, 209-211 

Rana, 
cleavage of enucleate eggs, 60 
nuclear transplantation, 37 

Rat, 
elastase I. 9-10 
tryptophan oxygenase, 120 

Readthrough transcription, 53 
Rearrangement ofIg genes, 28-33; see 

also Immunoglobulin genes 
Recombinase, for Ig gene rearrangement, 

32 
Recombination, 

homologous, 116 
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somatic, 29-32, 202-203, 215-217, 243-
245,269 

Regeneration, 36, 214, 317 
Regulative development, 71-76, 86-87 
Regulatory DNA elements, 10-15,34-35, 

85-86,95-97, 109-111, 115, 117-
120, 130, 133-134, 136, 13~ -139, 
147, 160, 180-181,201-202,213, 
252-253,258,265-268,271,286-
287,293-294,299,303-305,318-319 

Repetitive DNA 2, 143 
transcripts of. 8, 40-41, 48-49, 53, 138 

Replication of DNA 
multifork, 25-26 
origin of, 26 
rolling circle, 23 

Replicon, 26 
Reticulocyte, 10 1-102 
Retinoic acid, 

as morphogen, 310, 316-317 
receptors, 118,259,310 

Rhombomeres, 308, 311, 314 
Ribosomal proteins, 45, 53, 57-58, 194 
Ribosomal RNNgenes, 5S 

in C. elegans, 144 
in Drosophila, II 
internal control region of, II, 44-45 
somatic versus oocyte type, 44-45 
in Xenopus, I I, 44-45 

Ribosomal RNNgenes, 18S + 5.8S + 28S 
amplification of, 22-24, 44 
in C. eiegans, 144 
transcription of, I I, 23 

Ribosome, 
assembly, 7, 22-23, 44-45, 57 
transit time, 55 

Ring canals, 42-44, 190,252 
RNA (ribonucleic acid), 

populations, 16-17,38-41,48-49,52-
53, 76-78, 191 

precursors/processing, 7-8, 16-20; see 
also Splicing 

stability, 20, 48, 266 
see also Messenger/Ribosomalffransfer 

RNA 
RNA polymerases 

pol I, 7, 10-11, 205, 207 
pol II, 8, 11-13, 110,205,207 
pol III, 7, II, 44-45 

Sabel/aria, 69 
Salivary glands, 

in Chironomus, 205-209 
in Drosophila, 209-211 

Satellite DNA 2, 27 
transcripts of, 53 

Schistocerca, 236-237 
Schlerotome, 307 
Sea squirt, 64-67 

Index 415 

Sea urchin, 38-40,46-47, 54-55, 60-62, 
71-87,306; see also Hemicentrotus/ 
Lytechinus/Paracentrotus/ 
Psammechinus/Strongylocentrotus 

cell fates in, 79-87 
cleavage of enucleate eggs, 60 
embryogenesis, 71-87 
fertilisation, 54-56 
genes/markers 

actin, 81-83, 85-86 
EndoI/16,84-85 
homeobox gene, 306 
Meso I, 84 
myosin, 85 
SM 50,84-86 
Spec1, 83, 86 
Spec3,86 
tropomyosin, 85 
tubulins, 47, 83 

histone genes/subtypes, 46-47, 61-62 
interspecies hybrids, 60-61 
mRNA populations in, 38-40, 46-48 

Secondary responses to hormone, 125-
130, 135-136 

Segmentation, 
in Drosophila, 242-304 passim 
in vertebrates, 306-308 

Segment polarity genes, 248-249, 261-
263,268-277 

Selector genes, 215, 299 
Self fertilisation, 141, 148, 176 
Self splicing, 10 
Sequence interspersion, 3, 143 
Sex determination, 

in C. elegans, 177-181 
in Drosophila, 219-226 
in human, 219 

Sex-specific splicing, 222-226 
Sexual dimorphism, 177, 220-221, 226, 

290 
Sheep, globin switching in, 105 
Skeletogenic cells/markers, 80, 84 
Silencer sequences, 15, 133 
Simple sequence DNA 2 
Single copy sequences, 3, 38-40, 77-78 
Small micromeres (SM cells), 80 
Small nuclear RNAs (snRNAs), 

in 3' cleavage of pre-mRNA 19-20,62 
in pre-mRNA splicing, 18 
in rRNA processing, 20 
transcription of, 12 
see also Ul/U2/U4/U5, U3/U8/U13, U7 

Small nuclear RNPs (snRNPs), 18-20, 
62, 146 

Snurps, see Small nuclear RNPs 
Somatic mesoderm, 248, 292 
Somatic mutation, 33 
Somatic recombination, see 

Recombination 
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416 Index 

Somatic-type 5S rRNA 44-45 
Somatostatin, 117 
Somites, 97, 307, 310, 313, 316, 321 
Somitomeres, 307 
Spermatogenesis, 146, 149, 155, '73-174, 

176-177. 179-180 
Sperm proteins, 146 
Sperm receptors, 54 
Spliceosome, 18 
Splicing, 

alternative patterns, 18-19,33-34, 191. 
286,296-297,318 

germ-line specific, 201 
incomplete, 40, 261 
of mRNA precursors, 8, 17-18 
mutants affecting, 19, 113, 115 
of nascent transcripts, 20 
of rRNA precursors, 7 
sex-specific, 222-226 
trans, 18, 146 
of tRNA precursors, 7 

Stem cells, 37, 98-106, 149 
Steroid hormone(s), see Androgens/ 

Ecdysone/Glucocorticoid/ 
Oestrogen/Progestin/Thyroid hor
mone 

receptors, 15, 119-120, 133-134, 139, 
212 

receptor superfamily, 118, 134, 259, 324 
Strongylocentrotus, 85 
Styela, 64-66 
Synchronous divisions, 191-192 
Syncytial 

blastoderm, see under Drosophila 
gonad,173 
hypodermis, 141, 149, 168 
myotube,95 
skeletogenic tissue, 80 

TATA box, 12-13, 110, 113, 119 
Telson, 249-255, 257-258, 278 
Terminal cell division, 95, 102, 109 
Testis-determining factor (TDF), 219 
TFIIINB/C. TFIID, see Transcription 

factors 
Thyroid hormone, 

receptors, 118, 120 
response element (TRE), 120 . 

Tissue specificity, 
of splicing patterns, 19, 201. 286 
of transcription factors, 12-15, 34-35, 

86, 110-11. 115, 134, 139, 160-161, 
187, 304-305, 318-319 

Totipotency, 36-38 
Transcription, 10-15, passim throughout 

text 
Transcription factors, 

general, 10-15, 86, 305 
inducible, 86-87 

for pre-mRNA transcription 
CTF/NF-1, 13 
Eryfl/NF-El, GF-1, 110-111, 324 
LF-Bl, 15 
NF-KB,35 
Oct-1I-2, 14,34-35, 160,318-319 
Pit-I, 160,318-319 
Spl, 12 
TFIID,13 

for rRNA transcription, 11 
for 5S rRNA transcription 

TFIIIA 11, 20, 44-45, 48, 118, 234, 
258,321 

TFIIIB/TFIIIC, 11, 45 
see also Homeodomain/Homeobox/ 

Leucine zipper/MYC domain/ 
POU domain/Zinc finger 

Transdetermination, 215-217 
Transferrin, 131 
Transfer RNA(s), 

processing, 7 
transcription, 7, 45 
suppressor mutants involving, 143 

Transgenic animals, 
Drosophila, 200-202; see also P elements 
mice, 9-10, 104,202,316 

Translation, 
activation of, 54-55 
control of, 103, 108-109 
factors 

eIF2, 46, 55 
eIF4A 196 

inefficiency in oocyte, 46 
rate, 55, 128, 130 

Transposable genetic element/ 
transposon, see P element, Tel, 
2-3, 19, 143-144, 199-202,285 

Trans splicing, 18, 146 
Transvection, 293 
Tribolium, 299-300, 309, 315 
Triploid inters exes, 219-220 
Triturus, 49-50 
Trophectoderm, 75-76 
Tubular glands, 121, 123, 126 
Tubulins, 47-48, 57, 83, 114, 188, 191 

Ul/U2/U4/U5 snRNAs, 8 
gene promoters (U2/U4), 12 
in splicing, 18 

U3/U8/U13 snRNAs, in rRNA process
ing, 20 

U6snRNA 7 
gene promoter, 11-12 
in splicing, 18 

U7 snRNNU7 snRNP, 19-20,62 
Undermethylation of DNA 6, 107-108 
Unique sequences, see Single copy 

sequences 
Unprocessed RNAs, 40-41, 53 
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Vegetalised embryos, 71-74, 86 
Vegetal plate, 79-81, 85 
Ventral neurogenic region, 196,227,230, 

234-237 
Vertebrae, 307, 321 
Visceral mesoderm, 248, 294 
Vitellogenin(s),44 

in C. elegans, 138, 146-147, 177. 180 
in chick (VTGII gene), 134-136 
cleavage of, 44, 136 
in Xenopus, 136-139 

Wachtliella, chromosome elimination, 28, 
70 

Wolffian lens regeneration, 36 

X chromosome, 63 
:autosome ratio, 143, 177-179, 181, 219-

223,226 
loss, 141-142, 177. 220 
puffing changes in, 210-211 

Xenopus (laevis), 
amplificiation of rDNA, 22-24, 44 
anucleofate mutant, 57-58 
cortical movements, after fertilisation, 

56 
effect of int-I on pattern, 321 
genes/markers/proteins 

albumin, 138 
Epi 1,93 
his tones, 48, 62 
homeobox genes, 93, 309, 315-318 
Hox-5.2 homologue, 317 
MIF, 91-92, 318 
Mix-I,318 
MPF, 55-56 
N-CAM,93 
TFIIIA, 11, 20, 44-45, 48, 118,234, 

321 
TFlIIB/C, 11, 45 
tubulins, 48 
Vgl, 48, 92 
vitellogenins, 44, 136-139 
Xhox-I,316 
Xhox-3,317-318 
Xhox-36,316 
XlHbox 1, 316-317 
XlHbox 6, 93, 316 
XlHbox 8,317 

gradients in limb bud, 317 

growth factors, 91-92 
induction, 89-93 

Index 417 

lampbrush chromoso,me transcripts, 52 
localised mRNAs in oocyte, 47-48 
maturation of oocyte, 55 
meiosis, 55 
mesoderm formation, 89-93 
midblastula transition (MBT), 58-59 
neural development, 92-93, 316-317 
oocyte reserves, 41-41, 44-49 
oogenesis, 22-23, 44-46 
5S rRNA genes, II, 44-45 
-type sequence interspersion, 3, 143 

Y chromosome, 219, 221, 223, 324 
Yeast (Saccharomyces cerevisiae/ 

Schizosaccharomyces pombe), 
cell cycle control genes, 

cdc2!cdcl3, 55-56 
cdc25, 192 

mating-type switch genes, 
HO,324-325 
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