
Cambridge University Press
978-1-108-83677-7 — Understanding Development
Alessandro Minelli 
Index
More Information

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

Index

abalone, 75, 157
Abdominal-B, 118
abscission, 26
Acanthostega, 24, 159
Acetabularia, 30, 159
Acropora, 41, 156
adaptation, 89
adelphophagy, 60
adult, 13

not the same as mature,
79

adultocentrism, 5
Aedes, 111, 158
age, 146
age

maximum, 149
Ageniaspis, 43, 158
Akam, Michael, 116
Algoriphagus, 10, 156
Aliivibrio, 110, 156
allantois, 59
allele, 55
alligator, 138, 159
Alpine bistort, 142
alternative splicing, 99
amnion, 59
amniotes, 59
anglerfish, 47
animalcula, 82

annelids, 157
development from a body fragment,

76
annual fish, 158
anthozoans, 64, 67, 156
Anthyllis, 94, 159
Antirrhinum, 15, 160
antlers, 127
Aphanorrhegma, 15, 159
aphicarus, 139
aphids, 83
apoptosis, 16, 25
Apostichopus, 89, 158
appendicularians, 20, 158
Arabidopsis lyrata, 17, 160
Arabidopsis thaliana, 15, 17, 21–22, 102,

116, 142, 160
Arber, Agnes, 131, 137
Arendt, Detlev, 95
Aristotle, 11, 62
armadillo, 42
Aromia, 135, 158
arthropods, 157
ascidians, colonial, 25

bidirectional blood flow, 122
ascomycetes, 51, 156
ash, 132, 160
Asobara, 111, 158
Aspicilia, 51, 156
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autotomy, 127
axon

growth, 122

Bacteria, 156
Bacteroidetes, 110, 156
baker’s yeast, 15
Balaea, 123, 157
bamboo, 8, 149, 159
basidiomycetes, 51, 156
Bateson, William, 152
Bavestrello, Giorgio, 66
bear, 147, 159
Bernard, Claude, 2
bindweed, 160
Biomphalaria, 125, 157
bison, 7, 159
Bistorta, 142, 160
Bivalvia, 157
black locust, 132, 159
blastocyst

implantation, 146
blastoderm

double in annual fishes, 43
syncytial in Drosophila, 33

blastomere, 3, 13, 42, 84
anarchy, 43

blastula, 13
bobtail squid, 109, 157
body segments

synchronous production in fruit fly, 16
Boero, Ferdinando, 66
Bone-morphogenetic-protein-4, 96
Bonner, John Tyler, 26
Bonnet, Charles, 82
Botryllus, 26, 77–78, 158
Brandt, Karl, 87
Brassicaceae, 17
brown centipede, 145
Brugia, 111, 157
bryozoans, 157
Buchnera, 112, 156

bud, 40, 78
bull shark, 158

Caenorhabditis, 15–16, 23, 34, 63, 102,
118, 143, 147, 157

Callosobruchus, 111, 158
Candida, 4, 27, 156
Carcharias, 60, 158
carcinogenesis, 94
Cardona, Albert, 108
Caretta, 138, 159
castration

parasitic, 48, 137
cat retina, apoptosis, 25
cauliflower, 129, 160
Caulobacter, 29, 156
Cavolini, Filippo, 48
cecidomyiids

maturity in larva or pupa stage, 81
cell

lineage, 16, 63
migration across the embryo, 63
movement, 120
number, 20

constant in ganglia, 23
set aside, 6
size, 20
stem, 40, 117
theory, 44
without nucleus, 29

cell cycle
length, effect on transcription, 23

cell division, 22
arrested, 22

cell mechanics, 20
cells

dead in wood, 44
cellular slime mould, 15, 26, 156
cellular sociology, 19
centipedes, 133, 145
central dogma of molecular biology, 100
Cephalopoda, 157
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Ceratias, 46, 158
Ceratioidei, 158
Chandebois, Rosine, 19
Chase, Martha, 100
chicken, 11, 90, 159
chico, 20
chimera, 41, 45

hermaphrodite in Sacculina, 49
chimpanzee, 159

genetic similarity to human, 101
Chinese lantern, 151, 160
Chironomus, 137, 158
Chisocheton, 7, 160
chloroplasts

functional in slug feeding on algae, 11
choanoflagellates, 9, 156
chordates, 158
Chordin, 96
chromosome number, 13
Chrysaora, 65, 157
cicada, 140
cigar shark, 128, 158
ciliates, 20, 85, 151, 160
cinnamon fern, 142
circulatory system

no full description in the genome, 99
Clack, Jenny, 24
Clausiliidae, 123, 157
cleavage, 13, 68
Clytia, 108, 157
Cnidaria, 156
Coates, Michael I., 24
comb jellies, 79, 156
compensation

between cell number and cell size, 21
competition

in multicellulars with heterogeneous
composition, 38

conjugation, 31, 85, 151
Convolvulus, 126, 160
Copidosoma, 43, 119, 158
Coprinopsis, 122, 156

corals
symbiosis with Symbiodinium, 110

coreids, 127
corn marigold, 21, 160
cortical structure

morphogenetically autonomous in
ciliates, 32

Corylus, 126, 160
cotyledon, 14
Crick, Francis, 100
crustaceans, 108
ctenophores, 79, 156

reproduction in larval stage, 79
cubozoans, 65, 157
Cyanobacteria, 156
cyclic adenosine monophosphate, 37
cynipids, 52
Cynolebias, 43, 158
cypris, 49
cytoskeleton, 124

dachshund, 103
Dakshinavarti Shankh, 123
Danio, 15, 158
Darwin, Charles, 7, 57, 71
Dauer larva, 148
Davidson, Eric, 6, 103
de Bary, Heinrich Anton, 50
De Robertis, Edward M., 96
decapentaplegic, 96
deep-sea anglerfish, 47
deer, 127, 159
Deformed, 104, 118
Delage, Yves, 49
Dendrocoelum, 43, 145, 157
development

adaptive value, 57
as history of the individual, 3
as series of conditional changes, 3
beyond the reproductive stage, 5
definition, 1
deviations from inertial behaviour, 57
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from a bud, 76
from zygote to adult, 3
inertial model, 56
irreversibility, 5
mosaic, 60
nonadaptive, 5, 93
of single-cell organisms, 26
periodization, 142
regulative, 61
reversible, 66
uncertain boundary with metabolism,

11
developmental

genes, 97
genetics, 14
processes, 2

developmental biology
compared to evolutionary biology,

55
Developmental Systems Theory, 54
developmental trajectory

funnel model, 71
hourglass model, 74

Dictyostelium, 15, 36–38, 156
differentiation, 13
Dioscorea, 150, 159
Diplozoon, 47, 157
Dipsacus, 120, 160
dissogony, 80
Doushantuo Formation

fossil lichens, 52
Driesch, Hans, 60, 62, 85
Drosophila, 15–16, 20, 22–23, 33, 58, 83,

93, 96, 99, 101, 103–104, 107,
118, 143, 147, 158

early embryonic development, 32
DSCAM, 99
Duboule, Denis, 74
Dugesia, 40, 157
dystrophin, 24
echinoderms, 127
ectoderm, 13, 78, 108

egg
compound, 58
diversity, 91

egg+embryo sac, 13, 59
elder, 132, 160
elephant, 8, 129, 159
Elysia, 11, 112, 157
embryo

animal, 15
plant, 14

embryology
descriptive, 12, 14
experimental, 12, 14

embryonic
annexes, 59
development, summary of stages, 12
diapause, 147
pharynx, 145

empty spiracles, 118
Encyrtus, 43
endoderm, 13, 78, 108
endosperm, 50, 60
entelechy, 62
Entwickelungsmechanik, 62
Ephemeroptera, 149
ephyra, 65
Epichloë, 122, 156
epigenesis, 90
epigenetic

changes, 54
landscape, 106

Euprymna, 109, 157
eutely, 16, 23, 136
even-skipped, 118
exon, 99
externa, 48
extra-embryonic membranes, 58
eye

genes controlling morphogenesis, 101
eye gone, 103
eyeless, 101, 103
eyes absent, 103
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Fabrizi d’Acquapendente, Girolamo, 12
fasting

regression of gut epithel, 11
fertilization, 13, 85, 91
fingers

separated by apoptosis of interdigital
cells, 25

fire salamander, 159
Firmicutes, 110, 156
flatworms, 22, 58, 60, 157

development from a body fragment, 76
flower

ABC model of organ specification, 17
flowering plants, 59
flowering time

genetic control, 142
fluke, 58, 157
formin, 125
fractals, 129
Fraxinus, 132, 160
frog, 159
fruit fly, 15
Fuchs, A. G., 148
Fungi, 156

Gaertner, Joseph, 14
gall, 52
gametes

as a distinct genetic generation, 85
produced by developmental processes,

27
gametophyte, 13, 50, 59
Gastropoda, 157
gastrotrichs, 20, 157
gastrula, 13
gastrulation, 55, 68
Gehring, Walter, 102
gene, 97, 100

expression throughout development,
104

expression, opposite interpretation in
different organisms, 96

regulatory networks, 103
specification of flower organ identity,

17
generation

definitions, 84
demographic, 85
genetic, 85

generations
boxed, 83

genet, 40, 66
genetic programme, 98
genome

maternal, 74, 84
renewal at conjugation, 151
zygotic, 74, 83

genotype to phenotype relationship,
99

Geoffroy Saint-Hilaire, Étienne, 95
Geoffroy Saint-Hilaire, Isidore, 6, 95
geophilomorphs, 145
germ

cell, primordial, 107
layers, 78, 108
line, 107

giant redwood, 141, 159
giant tortoises of the Galapagos, 159
Gilbert, Scott F., 111
giraffe, 7, 159
glass sponge, 34
Glebionis, 21, 160
Graham, Christopher F., 117
Great Basin bristlecone pine, 141,

159
Griesemer, James, 56
grouper, 8, 158
growth

continuous, 150
indeterminate, 7
negative, 8, 80
polarized, 122

Guarea, 7, 160
Gyrodactylus, 83, 157
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Hadži, Jovan, 64
Haeckel, Ernst, 71, 119
Haliotis, 104, 157
Hämmerling, Joachim, 31
Hardy–Weinberg principle, 55–56
Harvey, William, 12
hatching, 144
hazel, 159
heart

multiple processes contributing to
morphogenesis, 69

Heliocidaris, 71, 158
Hemioniscus, 148, 158
Hershley, Alfred, 100
Hertwig, Oskar, 91
hexactinellids, 34, 156
histoblasts, 109
histolysis

in perforated leaves of Monstera, 26
Høeg, Jens T., 49
Hofmeister, Wilhelm, 115
Holland, Peter W., 117
homunculus, 82
honeysuckle, 160
Hooke, Robert, 44
Hooker, Joseph Dalton, 7
Hooker, William, 7
hop, 159
house centipede, 145
house mouse, 159
Hox genes, 93, 103
Humulus, 126, 159
Hungerform, 136
hyacinth, 159
hydra, 40, 76

re-association of dissociated cells, 89
Hydra, 86–88, 156
Hydractinia, 120, 157
hydrozoans, 65, 157
Hymenolepis, 8, 157
hypha

apical growth, 121

bidirectional flow of contents, 121
branching, 121

Ichthyostega, 24–25, 158
imaginal discs, 109
immune mechanisms, 45
individual, 39

evolutionary, 39
physiological, 39

inertia principle, 56
inflammatory event, 94
inflorescence

opening sequence of flowers, 120
intron, 99
inversion of dorso-ventral axis, 95
isidium, 51
Isistius, 128, 158
isopods, 148

Jacob, François, 98
Johannsen, Wilhelm, 54, 97

kangaroo, 129, 145, 147, 159
Keller, Evelyn, 99

labial, 104, 118
ladybirds, 158
large white, 144
larva, 13

Dauer, 148
Lazarus developmental feature, 67
leaf

compound, 132
growth, 7

leaves
decussate, 132

Lebedev, Oleg A., 24
leeches, 116
Leonardo da Vinci, 113
lesser spearwort, 139, 159
Lewis, Edward B., 102
Liceti, Fortunio, 81
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lichen, 44, 50, 156
lime, 160
Lineus, 8, 157
lithobiomorphs, 145
Litomastix, 43
Littorella, 137, 160
loggerhead sea turtle, 138, 159
longhorn beetles, 158
Lonicera, 126, 160
Lophius, 47, 158
loriciferans, 20, 157
Lottia, 125, 157
Lymnaea, 123–124, 157

M’Cosh, James, 130
macronucleus, 31
Macrostomum, 90, 157
madrepore

mosaic or chimera, 41
Magicicada, 140, 158
major histocompatibility complex (MHC)

class II pathway, 47
male

parasitic on female of sea devil, 46
Malebranche, Nicolas, 82
Malpighi, Marcello, 11
man, 159
Mandelbrot, Benoît, 129
Marchal, Paul, 43
marsh yellow cress, 141, 160
master control gene, 68, 102
maternal-zygotic transition, 84
maturity

not the same as adulthood, 79
mayflies, 80, 149

two winged stages, 80
medusa, 64

immortal, 66
meiosis, 13, 85, 91
Meliaceae, 7
Mendel, Gregor, 97, 100
meristems, 21

Mertensia, 80, 156
Meselson effect, 40
Meselson, Matthew, 40
mesoderm, 13, 78, 108
metabolism

uncertain boundary with development,
11

metamorphosis, 4, 13, 55, 69,
109

nemertines, 70
triggered by bacteria, 110
triggered by feeding, 11

Metazoa, 156
microbiome, 110
micronucleus, 31
Microsporidia, 156
milk teeth, 129
millipedes

intercalary stages, 67
miniaturized wasps, 29
mint family, 151
mites, 22, 56, 67
mitosis, 22
model species, 14–15
module, 106
molluscs, 157
monkfish, 47, 158
Monod, Jacques, 98
Monogenea, 157
monogononts, 92, 157
monster, 6
Monstera, 26, 159
Morgan, Thomas Hunt, 15, 88
morphogenesis

in anucleate cells, 29
inelegant, 116, 130

morphostasis, 105
morula, 13
mosaic, 41
mosquitoes, 158
moss

as a chimera, 50
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moults
as markers for periodization of

development, 143
number, fixed or variable, 143

mouse, 15
multicellularity, 26

by aggregation, 37
triggered by environmental cues, 10

Mus, 15, 159
mutation

accumulation throughout generations,
40

Myosotis, 151, 160

nauplius, 49
nematodes, 16, 22, 57, 102, 157

lack of regeneration, 88
nemertines, 8, 157
Nemoria, 139, 158
neoblast, 40, 150
neodermis, 34
Neotyphodium, 122, 156
neural crest, 120
neural network

no full description in the genome, 99
neuroblast

migration, 121
Neurospora, 15, 121, 156
newt, 4, 159
nine-banded armadillo, 159
Nübler-Jung, Katharina, 95

oak galls, 52
octopus, 157

regeneration, 88
one-cell bottleneck, 38
ontogeny

recapitulation of phylogeny, 71
oogenesis, 58, 91
optix, 103
organogenesis, 68
orthodenticle, 118

orthonectids, 34, 157
Oryza, 15, 159
Osmundastrum, 142, 159
Oyama, Susan, 54, 57
oyster, 75, 157

regeneration, 88

Pander, Christian, 12
Paramecium, 31, 160
paramorphism, 133
Paratanytarsus, 81, 158
parthenogenesis, 83
pattern formation, 106
Pax6, 101, 103
pea aphid, 139
Peregriaria, 123
periodization of development,

149
phenotype

temporal, 140
phenotypic plasticity, 137
Photocorynus, 47, 158
phyllotaxis, 113, 132
phylogeny

recapitulated in phylogeny, 71
phylotypic

period, 74
stage, 74

Physalis, 151, 160
Physarum, 36, 156
Physcomitrella, 15
Piaget, Jean, 124
Pieris, 144, 158
pilidium, 70
Pinto Correia, Clara, 81
Pinus, 141, 159
Piraino, Stefano, 66
placenta, 14, 59
planarian, 8, 58, 108, 157
plant

annual, 141
biennial, 141
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plant (cont.)
development, cellular vs. organismic

theory, 35
form, structural patterns in stem vs.

leaves, 130
galls, 52
lice, 83
perennial, 141

plasmodesms, 35
plasticity, 137
platypus, 128, 159
Plumatella, 34, 157
polarity

antero-posterior, 119
dorso-ventral, 96

pollen grain, 13
polyembryony, 42, 107
Polygonum, 142
polymorphism, 138
polyp, 65
polyphenism, 138

irreversible, 139
reversible, 139

polyploidy, 109
Pradeu, Thomas, 39
pre-existence, 81

animalculist version, 82
ovist version, 82

preformation, 81
proboscipedia, 104, 118
programme

developmental, 62
programmed cell death, 16, 25
Proteobacteria, 156
Ptolemy, 146
pupa, 109, 144
Pyle, Andrew, 81
python, 10, 159

Radix, 123, 157
Raff, Rudy, 71
ramet, 40, 66, 138

Ramisyllis, 134, 157
Ranunculus, 139, 159
rattlesnake, 11, 159
Reddien, Peter W., 86
Regan, C. Tate, 46
regeneration, 76, 86, 108, 127

gene expression involved, 89
nonadaptive, 94
prolonging life, 90

regionalization, 106
reproduction

asexual, 42
rhizocephalans, 47
ribbon worms, 8, 70, 109, 157
rice, 15, 159
Richardson, Michael, 74
Richter, Jean-Paul, 113
Robinia, 132, 159
robustness, 136
rodents, 147
roe deer, 147, 159
Rorippa, 141, 160
rotifers, 92, 157
roundworms, 157
Roux, Wilhelm, 60, 62
ruminants

symbiosis with microorganisms, 111

Saccharomyces, 15, 156
Sacculina, 48–49, 137, 158
Salamandra, 60, 159
Salpingoeca, 9–10, 156
Sambucus, 116, 132, 160
Sander, Klaus, 74
sap-conducting vessel

origin, 26
Sapp, Jan, 111
Sasai, Yoshiki, 96
Säve-Söderbergh, Gunnar, 24
scaffold, 44
Schleiden, Matthias Jacob, 43
Schmidtea, 86, 150, 157
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Schroedera, 34, 156
Schwann, Theodor, 44
Schwendener, Simon, 50
scolopender, 133, 145
scutigeromorphs, 145
scyphozoans, 65, 157
sea cucumber, 127, 158

regeneration, 89
sea devil, 47, 158
sea squirt, 158
sea star, 42, 158
sea urchin, 158

regulatory embryonic development, 85
seal, 147, 159
seed

as a chimera, 50
segments, 116

embryonic vs. post-embryonic
production, 133

larval vs. postlarval, 69
self-renewal, 86
Semper, Carl, 87
senescence, 149, 151
Sequoiadendron, 141, 159
serial homology, 128
Sex combs reduced, 104, 118
shell handedness, 123

maternal determination, 124
short gastrulation, 96
shrimp, 67
Silvestri, Filippo, 43
sine oculis, 103
situs viscerum inversus, 126
Slack, Jonathan M., 117
slime moulds, 156
snail, 108, 157

regeneration, 88
snapdragon, 15, 160
Solanum, 15, 160
soma, 107
Sommer, Christian, 66
soredium, 51

Spallanzani, Lazzaro, 12
Sphaerosyllis, 89, 157
Spirogyra, 119, 159
sponges, 156

dissociation and reaggregation, 63
no phylotypic stage, 75

sporophyte, 13, 50
standard development tables, 143
Stentor, 31, 160

regeneration, 88
stony coral

mosaic or chimera, 41
suicide tree, 149, 159
suspensor, 59–60
swordfish, 128, 158
Syllis, 89, 134, 157
Symbiodinium, 110, 160
symbiosis, 44, 50, 52, 111
symmetry, 126

deviations controlled by genes, 126
syncytium, 16, 58

Tachygali, 149, 159
Taenia, 47, 157
tapeworm, 8, 42, 58, 157

pork, 47
tardigrades, 108, 157
Tartar, Vance, 32
Tasmanian devil, 94, 159
Tauber, Alfred I., 111
teeth

homology, 128
replacement, 128

teloblast, 117
temporal serial homology, 128
teratology, 6
terminal addition, 119
Tetrahymena, 151, 160
thale cress, 15, 160
tick, 22
Tilia, 126, 160
tinman, 103
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tobacco, 22
tomato, 15, 160
trachea, 69
tracheole, 69
transcription, 99, 104

factor, 102
translation, 99
Trembley, Abraham, 87
trichogon, 49
Tridacna, 8, 157
Trimma, 139, 158
Trogoderma, 9, 158
trophoblast, 59
Trypanosoma, 27, 160
Tulerpeton, 24, 158
tumour, 94

transmissible, 94
tunicates, 158
Turbinella, 123, 157
Turritopsis, 66, 157
twin of eyeless, 103
twins, 41
twist, 108

Ultrabithorax, 23, 118

van Leeuwenhoek, Antoni, 76
vasa, 107
Vaucheria, 11, 112, 160
venom teeth, 129
vertebrates, 158
visceral mass

asymmetry, 126

viviparity, 83
von Baer, Karl Ernst, 12, 91

law, 70
von Haller, Albrecht, 12

Waddington, Conrad Hal,
105

wasps
polyembryonic, 43

water bear, 108, 157
Wedlia, 157
Weismann, August, 107
Welwitsch, Friedrich, 7
Welwitschia, 7, 159
wild teasel, 120, 160
Wilson, H. V., 63
Wolbachia, 111, 156
Wolff, Caspar Friedrich, 12, 14
Wolpert, Lewis, 19, 98
woodlouse, 108

YABBY, 96
yolk, 13–14, 58, 145

sac, 59

zebrafish, 15, 158
midbrain vascular network

pruned by blood flow,
100

zen, 104
zooid, 77

derived from a single blood
cell, 78
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