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micromanagers, 67–75

mosaic, 119
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ornaments, 131

phylogeny, 33, 123
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scaling effects, 120, 136
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spiral structures, 23
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tarsal joints, 53

taxonomic levels, 137

teeth, 67, 92, 121
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turtle shell, 167

vertebrate jaw, 35, 67

vertebrate limb, 67, 75–9, 134

vestiges, 10, 66, 94, 134
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fingerprints, xvii, 113–18, 135, 141, 153, 174

fins, 145–6

fish, 118–19, 121, 145–6, 163

flatworms, parasitic, 29–30, 37, 40

flies
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behavior, courtship, 71, 137, 176

behavior, grooming, 67

bracts, 5–10, 67, 173–9
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compartments, 44, 62, 69, 73, 79, 183

denticle belts, 181

embryo segmentation, 101

embryonic ectoderm, 176

epidermis, 5–10, 25, 81–103

evolution, 65–6, 137–8, 158

extra legs, 40–9

eyes, compound, 57–61, 112
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giants, 137–8

halteres, 15, 65–6, 171

Hawaiian species, 137–8

imaginal discs. See imaginal discs

Interactive Fly, xvi

larva, 13, 25

leg segments, 53–7

legs, 13–15, 53–8, 67–75

metamorphosis, 7, 13–15, 36, 54

model system, xv–xvi

ommatidia, 57–61

phylogeny, 73–4

scutellum, 81

sensilla, 67

sex combs, 70–5

sexual frills, 137

situs inversus, 21–3

size regulation, 130

species, 137–8

tarsal joints, 15, 53–8

tendons, 53

thoracic segments, 65–73, 78

wing margin, 63–4, 82

wing veins, 36, 67

wings, 36, 54, 58–64, 69

flounder, 114

flow charts, 171

fossils, 29, 160

fovea, 57

freak shows, xiv, 89

French, Vernon, 33

frills, sexual, 130–1, 137

frogs

blastopore lip, 17

Bufo americanus, 4

cannibalism, density-induced, 169

cortical rotation, xviii, 17–19

Eleutherodactylus coqui, 40

extra (third) eye, 26–8

extra legs, 29–30

extra tibia and fibula, xvi, 75–8

eye muscles, unique, 4

eyes inside mouth, xv, 3–5

limb bones, 75–9

limb buds, 29–30, 37, 75

limb morphogen quirks, 40

metamorphosis, 25, 30

parasites of, 4, 29–30, 37, 40

pesticide effects, 4

pollutant effects, 29

predators of, 4

Pseudacris regilla, 29

Rana palustris, 5

Rana pipiens, 27

Rana sylvatica, 5

situs inversus, xv, 19–21

spadefoot, 169

two-headed tadpoles, 17–21, 23–6

Xenopus laevis, 17–19, 40

fur insulation, 85

galagos, xvi, 75

García-Bellido, Antonio, 53, 179

Gardner, Scott, xv, 3

gastrulation, 10

Gehring, Walter, xix

gene complexes. See Achaete-Scute, Antennapedia,

Bithorax, Hox, Iriquois

general principles, xiv, xx

genes. See also morphogens

achaete, 64, 67, 81–96, 158

AIP, 134

Alx4, xvii

apoptosis, 77, 113

apterous, 62, 69, 73, 78

atonal, 67

autosomal, 115, 134, 139, 173

binary states, 62, 78–9, 97–101, 145
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genes. (cont.)

bithorax, xiii, xvi, 65–6, 81

blistered, 66

BubR1, 176

cis-regulation, 108

crossing over, 179

cubitus interruptus, 63

cut, 64, 82

dachsous, 59

defective proventriculus, 57

Delta, 55, 58–64, 73

dishevelled, 55, 59–60

Distal-less, 7, 9, 73

Dlx, 35

Dmrt, 168

dosage effects, 60, 89, 142–3, 173

doublesex, 71–3

dynamin, xvii, 99

Edn3, 152

engrailed, 44, 62–3, 69, 73, 78

follistatin, 127

four-jointed, 59

Fox13, xvii, 89

fringe, 57, 62, 64

frizzled, 60

ftz, 77

Gli3, 145

HA Synthase2, 108

hairy, 99

homeobox, xvii, 7, 35, 57, 66, 69, 71–9

homeotic, 65–73

homologs, 81

Hox, 71–9, 145–6

IGF1, 131, 136

introns, 83

keratin, 86

MAP2K6, 89

marker, 95, 178–9

master, 23, 85, 91

MC1R, 85

memory, 97

Mitf, xvii

mitogenic, 77, 125

myogenic, 77

myosin, 21–3

myostatin, xviii, 125–9

naming conventions, xx

nodal, 18–21, 23

Notch. See signaling pathways

nubbin, 64

numb, 60, 97–101

Orange, 173

paralogs, 75, 77, 84

Pax, 89

PCP, 53–61

pigment, 85, 91

prepattern, 83

prickle, 53–7, 59–60

proneural, 64, 67, 81–96, 101

Ras1, 9

redundant, 81, 84–6

reporter, 90

R-spondin2, xvii, 86

Runx1, 131

Runx2, xvii

scute, 67, 73, 81–4, 96, 158

selector, 78–9

Serrate, 55, 60, 62–4

Sex combs reduced, 69–73, 77–9

shar-pei, 112, 129

shibire, 98–9

singed, 95, 182

SMARCAD1, 115

Sox9, 89

suppressor of forked, 43

Taqpep, 151–2, 155

Terc, 87

Trps1, 89

Ultrabithorax, 65–73, 77–9

vestigial, 62

white spotting, 173

Wnt, 86, See also signaling pathways

X-linked, 173

yellow, 73, 83, 85, 91, 95, 178, 182

genetic assimilation, 171

genetic circuitry, 71

age-dependent, 84, 87, 92–4, 165

allometric constraints, 123

area codes, 73–9, 82–94, 165

binary code, 97–101

cis-regulation, 67, 73, 82–94, 99, 133, 139, 165

Delta–Notch, 58–60, 94–103

encoding of anatomy, 99, 155

feedback loops. See feedback loops

Hox-dependent, 66–73

logic, abstract, 73, 77, 99

logic, Boolean, 54, 62, 82, 155

logic, subtractive, 101

micromanagers, 67–75

modularity, 84, 115, 165

regulatory hierarchies, 67–71, 77, 82

rheostats, 129

stochastic, 173–6

switchboard, 83, 85

universality, 7, 40, 54, 64, 97

genetic mosaics, xviii–xix, 81–96

genetics

behavioral, 183

history, 66, 81–4, 94–103

mouse, 5, 85, 126, 142, 174

techniques, 126, 166, 176–83

genome duplications, 71

genomics, xv, xvii–xviii, 86, 136

Geoffroy Saint-Hilaire, Isidore, 20, 120

gerbil, Mongolian, 166

Gerhart, John, xv, xviii, 17–19, 23–6

germ layers, 10, 73, 115

giants, iv, 134

Gierer, Alfred, 153

Gilbert, Scott, xiv, xx

giraffes, xix, 153–5

glands, 113

global positioning system, 39, 83

glycosylation, 62
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Gould, Stephen Jay, 92

grasshoppers, 120

gray crescent, xv, 17–18

Gray, George, 110

growth

control, xviii, 49, 103, 117–23

coupled, 117–23

exaggerated, xviii, 120–3, 130–1

factors. See signaling pathways

gradients, 117–20

insulin-dependent, 130–1

rates, 117–23, 131

regeneration, 13, 37–49, 86, 129–31

stretch-driven, 129

tumor, 129, 131

uneven, 107–13, 117–21

Gryphon, xiv

Gubb, David, 53

guinea pigs, xvi, 165–6

gynandromorphs, xx, 95, 174–81

gyroscopes, 65–6

habituation to weirdness, 107

Hadorn, Ernst, xix

hair cells, fly cuticle, 71, 112

hair cells, inner ear, 58–61

hair, mammalian, 85, 115

hallux, 135, 139

hamsters, 165, 168

hares, 168

Harrison, Ross, 37

Hawaii, 137–8

heart, 10, 20, 111–12

Hemingway, Ernest, 139

hepatostat, 130

heterochrony, 83

heterotaxia, 23

hibernation, 169

Himalayan mouse, 165–6

Himalayan rabbit, xix, 165–6

Holmes, Sherlock, 94, 185

Holtzer, Howard, 145

holy grail, 89–90, 120

homeobox, xix, See also genes

homeosis, xiii–xv, 35, 66–73, 78

homeosis, single-cell, 98

Homer, iv, 175, 183

hominids, 136

hominins, 84, 86, 91, 93–4, 123

homologies, interspecies, 67

homologies, serial, 66–79

hopeful monsters, xiii, 25, 119, 167

hormones, 77, 85, 130, 152, 168

horses, 128–9, 159, 161, 181

Hotta, Yoshiki, 183

Houdini, Harry, 15

Hox Complexes, xiii, xvi, 64, 71–9

humans

as naked apes, xvi, 84–94

brain convolutions, xvii, 109–11

brain evolution, xvii, 119–23

brain hemispheres, 28, 109–11

development. See development

double-muscling trait, xviii

evolution, xvii, 66, 87, 92–4, 119–23

female mosaicism, 174

fingerprints, xvii, 113–18

furry ancestors, 92

genetic disease database, 86

hair graying, 94

hair patterning, 84–94

intelligence, 110, 136

limb regeneration potential, 41

lucky accident, 123

male-pattern balding, 94

organs, 16

quirks, xvii, 66, 87, 92–4, 122

self-domestication, xvii

Siamese cat allele, 166

situs inversus, 19–21

skull, 119, 122

syndromes. See syndromes

traits, geriatric, 107, 129

traits, imaginary, 35, 66, 114, 121

vellus, 84, 87

wisdom teeth, 92

Huxley, Julian, 120–1

hyaluronic acid, 107–11, 117

Iliad, 175

imaginal discs

coordinate system, 15, 35–6, 40–9, 58–64, 73, 111,

137

definition of, 13

eversion, 14–15, 35–6, 44, 111

eye disc, 57–61, 174

fate maps, 36, 44–5, 59, 64

folding patterns, 111

fusion at midline, 15

leg disc, 13–15, 40–9, 73

morphogenetic furrow, 57–8

regeneration, 40–9

wing disc, 35–6, 73, 178

Imitation Game, The, 140

immune system, 174

induction

cascades of, 10, 33, 63, 129, 154, 168

competence to respond, 5–7, 64, 96

direct cell contact, 7

of bracts by bristles, 5–10, 69, 173–9

of branching outgrowths, 45

of lens by optic cup, 4–5

of secondary twin, 17

of transverse rows, 67, 71

paracrine factors, 7

sequential, 145

template model, 145

insects

bilateral symmetry, 154

bristles. See bristles

caste polymorphism, xix

compound eye, 10

cuticle, 13–16, 53, 157–8

flight, 15

hemimetabolous, 48, 157–8

hemolymph, 15
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insects (cont.)

imaginal discs. See imaginal discs

instars, 14, 158

insulin-like peptides, 130

metamorphosis. See flies

nasal horns, 15

wing veins, 16, See also flies

Instagram, 109

insulin, 130–1

integrins, 115

intestines, 130

invertebrates, xiii

Iroquois Complex, 59, 78

isoforms, protein, 55, 60, 115

Jabberwocky, xvi

jackals, 134

Jack-in-the-box, 13, 111

jaguars, 154

Kaelin, Christopher, 151–2

kangaroos, 135

kinases, 129

Kirschner, Mark, 26

Knabstrupper, 161

koalas, 113–16, 134

Kondo, Shigeru, xix, 163

Kopp, Artyom, 183

lamellipodium, 7–8

lampreys, 18

Lange, Axel, 139

Lascaux caves, 161

Lawrence, Peter, xix, 181, 183

Le Gros Clark, Wilfrid, 110

lemmings, 168

leopards, xiv, xix, 153–5

leprechauns, xvii

Levin, Michael, 20

Lewis, Edward, xvi, 73, 77, 178

lion-faced man, 90

lions, 137

liver, 129–30

lobsters, 18, 114, 120, 177

locusts, 169

logic of monsters, 23, 33, 49

Lord of the Rings, xviii, 4

lynxes, 137

macrochaetes. See bristles

male-pattern baldness, 87

mammals, xix, 31, 33, 40, 75, 165, 168, 173

Mangold, Hilde, 17, 20

marsupials, 33, 113–16, 135, 174

mathematical genius, 140

mathematics, recreational, xiv

McPherron, Alexandra, 126

Meinhardt, Hans, 153

melanin, 165–6

melanocortin, 85

melanocytes, 155

melatonin, 168

Mercator map, 117

Merriam, John, 179

mesenchyme, 10, 40, 131

mesoderm, 10, 73, 76, 146

messenger RNA, 126

metabolism, 130–1

metameres, 73, 77–8, 84

metamorphosis. See frogs, flies

metaphor, 168–9

mice, 5, 27, 85, 126, 129–30, 142

microchaetes. See bristles

microorganisms, 166

microtubules, 18, 21

Mighty Mouse, 127

Miller, Gerrit, 89

minks, 27, 165

mitosis, 77

models

activator–inhibitor, 140–5, 153–4, 157–63

boundary, 47

classification, 145–7

clock and wavefront, 145–6

hybrid, 98, 145–6, 153

intercalation, 145, 158, 162

nodal cilia, 18–21

polar coordinates, 33, 41, 45, 47–8, 73

prepattern, 81–96, 146

progress zone, 145

proof, 4, 7, 41, 111, 142

quantal mitosis, 145

reaction–diffusion, 101, 140–5, 151–63

Wolpert, xviii, 37–49, 76, 96, 145, 153

Modolell, Juan, 82

Mohler, Dawson, 96

moles, 75

monkeys, 26, 86–9, 113, 123

monsters. See hopeful monsters, logic of

monsters

Montagu, Ashley, 92

Morata, Gines, 181

Morgan, Thomas Hunt, xx, 81–2, 178

morphogenesis

bone remodeling, 112

brain gyrification, 113

buckling, 110–12, 145

cell behaviors. See cell

convergent extension, 15, 71

delamination, 13

gut loops, 111

heart, 111–12

hydraulics, 15, 36

intercalation, 15, 145

intestinal villi, 112

invagination, 11

lung branches, 112

oriented mitoses, 115

origami strategy, 10–16

physical forces, 109–12

rotation, ommatidia, 57–61

rotation, sex comb, 69–73, 181

spring-loaded, 13, 111

tarsal joints, 53–7

tooth cusps, 111

tubes, 10
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morphogens. See also signaling pathways

abbreviations, xx, 5

activin, 20

as growth factors, 39, 66

Bicoid, 77

BMP, xvii, 5, 19

coinage by Turing, 140

definition of, 37–9

diffusion, 142

Dpp, 15, 43–9, 54, 58–64, 66, 73, 96, 99, 125

Fgf, xvii, 34–5, 38–40, 76

gradients, xviii, 35–49, 54, 59, 61–4, 99, 115,

145–6, 153, 159

Hh (Shh), 24, 38–47, 62, 73, 133

left–right organizer, 24

mode of movement, 24, 44

retinoic acid, 24, 76

TGFβ, 98, 125

thresholds, 24, 33, 45, 82, 145

Vein, 54

Wingless, 15, 35–6, 43–9, 54, 58–64, 73, 82, 99

Morris, Desmond, 84

mosaics, 173–83

Mosher, Dana, 125

Müller, Hermann, 179

Murray, James, 153

muscles, 28, 53, 66, 125–9

mutations. See also genes

behavioral, 183

binding sites, 67

chromosomal versus point, 82, 89

corrosive, 94

digit number, 143

dominant, 115, 134, 139

etymology, xvi, xx

frameshift, xvii

growth, 73

gynandromorph-inducing, 179

hair patterning, 86

heterochronic, 94

homeotic, 65–73

hopeful monster, 25, 119, 167

lethal, 40–8

macro- versus micro-, 167

missense, xvii, 166

missing fingerprints, 116

pigmentation, xvii, xix, 151–2, 165–6

polarity, xvi, 53–61

polydactyly, 139

position effect, 89

somatic, 175

spontaneous, 166

temperature-sensitive, 40–8, 96, 165–6

X-linked, 176, 182

myoclonus, 126

myosin, 15

myostatin, xviii

mysteries. See riddles

narwhals, 121

Natural History magazine, 134

Nature, cover of, 163, 175

nematode, 4

neocortex, 111, 122, 145

nervous system, 8, 10, 17, 26–8, 109–13

neural crest, 7, 10, 155

neural tube, 10

neurons, central, 26–8

neurons, sensory, 8, 81, 168

neurulation, 7, 10

Nijhout, Fred, 157–8

Nobel laureates, 4, 73, 177

non-disjunction, 173, 175

Noselli, Stéphane, 23

notochord, 7, 17

nutrition, 130

Odysseus, iv

olfactory system, 174

Olson, Mark, 23

ommatidium, 10

opsins, 174

optic chiasm, 27–8, 31–3, 165

optic cup, 7, 10, 15

optic tectum, 27

organizers, 17–19, 21, 25

origami, 10–16

osteoblasts, 131

osteoid matrix, 112

ovalbumin, 166

ovulation, 174

Paleolithic, 160

pandas, 75

Papert, Seymour, xx

parasegments, 101

parasites. See flatworms

pattern formation

balkanization, 64, 86

bottom-up versus top-down, 153

Brenner’s scheme, 4, 7, 98–101, 145

causation debate, 112

fine-tuning, 94, 99, 101, 146

growth-dependent, 157–63

human hair, 84–94

interdigitation, 71

models. See models

morphodynamic, 142

morphogens. See morphogens

multiphasic, 152–5

noise-dependent, 113–18, 153, 159

physical forces, xvii, 109–12, 115–18

review articles, xvi, 23, 73, 139, 163

stochastic factors, xvii

successive approximation, 99

Turing versus Wolpert, 154

wavelength, 141–6, 157–63

patterns

blotches, 151–2

bristles, 44, 64, 68–75

fingerprints, 113–18, 141, 153

fractal, 157

labyrinth, xvii, 109–10, 112, 141, 152–3

midline-independent, 153–5

midline-obedient, 176

ocular dominance columns, 26–8
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patterns (cont.)

palatal rugae, 142

periodic, 137–8, 140–5

pointed, 165–6

polygonal, 153–5

random, 109–18, 153, 173–83

rosette, 154

self-organizing, xvii, 37, 63, 115–18

sensilla, 69

splotches, 153–5

spots, xiv, 142

striate cortex, 26–8

stripes, xiv, 142

tiling, 153–5

tooth cusps, 142

transverse rows, 68–73

triradii, 157

Turing, xix, 143, 151–2, 155

peacocks, 10, 131

pedagogy, xiv, xx

Peng, Ying, 7

peptides, insulin-like, 130

peripodial membrane, 15

phalanges, 139

phenocopy, 48, 65, 111, 169–71

phenomena, weird, 13, 33, 99, 175

phenotypes. See mutations

phenotypic plasticity, 168

Philistines, 134

photoreceptors, 57–61, 174

pigeons, xvii, 120, 128

pigs, 109, 128

pineal gland, 168

placodes, 11

planthoppers, 169

pleiotropy, 119

Polar Coordinate Model. See models

polydactyly, xviii, 78, 133–6, 139–46

polymorphisms

caste, social insect, xix, 168

seasonal, xix, 131, 167–8

single nucleotide, 128

polyphenisms, 168–9

polysaccharides, xvii, 107

polytenization, 83

positional information. See models: Wolpert

possums, 27

predators, 4, 155, 168

prefrontal cortex, 122–3

primates, 27, 90, 93–4, 113, 120, 122

prolactin, 168

proteases, 13

proteins. See genes

puzzles. See riddles

quagga, 155

quokkas, 135

rabbits, 27, 128, 168

rats, 27

reaction–diffusion. See models

regeneration, 13, 37–49, 86, 129–31

reptiles, xix, 121

rhinoceros, 121

rhombomeres, 59, 73, 77

Rice, Sean, 123

riddles

apoptotic amnesia, 47

area codes, 82–94

Bateson, xv, xviii, 20, 29–30, 37–49, 56

bithorax phenocopy, 65, 169–71

bract induction, 7–9

branched legs, 45–8

cognition (human), 122–3

conjoined twinning, 23

deepest, 99

determinate growth, xviii

extra tibia and fibula, 75

extra toes in big dogs, 139

Falkenberg, xv, 20–1, 56

fingerprint designs, 117

games melanoblasts play, 155

genetic programming, xvi, xix, 71

giraffe polygons, 153–5

Gordian knots, 185

growth coordination, 117

Hox Complex origin, 73

human hair traits, 85, 91

need for exercise, 129

Notch deployment, 62

ommatidial rotation, 58

precision despite noise, 49, 159

self-assembly, xiii

sesamoid digits, 75

spots versus stripes, xix, 155

upside-down joints, xvii, 53–7

useless structures, 10

wing veins, 36

zebra stripes, 155–7

Ripley’s Believe It or Not!, iv, xiv

rodents, 152

roulette wheels, 174

royal jelly, 168

rules

Bateson, xv, xviii, 20, 29–30, 37–49, 56

cued, xix, 17, 49, 77, 155, 165–71

Falkenberg, xv, 20–1, 56

local versus global, 31–3

logic of monsters, 49

neural wiring, 26–8, 31–3, 57

stochastic, 173–6

salamander limb, 37–40

scholars, 147, 183

Schuelke, Markus, 126

Schüpbach, Trudi, 177

scleromyxedema, 108

segmentation

body, 59, 76

fly embryo, 101

leg, 53, 55–7

vertebrate brain, 59, 73

selection

artificial, xv, xvii, 107, 120

natural, xvii

sexual, 10, 71, 94, 121, 130–1
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selective sweeps, 84

Sessions, Stan, xv

setae, mechanosensory, 85

sex chromosomes, 173–6

sex determination, xix, 73, 168, 173, 176, 178

sharks, hammerhead, 121

sheep, iv, 18, 27, 128, 175

Shellenbarger, David, 96

Sheth, Rushikesh, 140

Siamese cat. See cats

signaling pathways

abbreviations, xx, 5

BMP, 5, 19, 39, 143

Dpp, xvi

EGFR, xvi, 5–7, 54, 57–8

endothelin, 152

Fgf, 11, 34–5, 38–40, 130

Hh (Shh), iv, xvi, 38–47, 139–46

Hippo, xviii, 112, 129–30

hormone, 130

insulin, xviii, 130–1, 136

juxtacrine, 54, 61

Notch, xvi, 55–64, 73, 94–103, 158, 166

paracrine, 61, 129, 152

PCP, xvi, 7, 15, 53–61, 69, 97–101, 115

quirks, 40

universality, 7, 54, 64, 97

Wnt, xvi, 39, 47, 85–93

simians, 90–4

situs inversus, xv, 18–23, 56

skeletal system, 28

skin. See epidermis

snails, 30

somites, 10, 38, 59, 76, 146

Sonoran Desert, 169

speciation, xiii, 167

species hybrids, 157, 175

Spemann, Hans, 4, 17, 20

spiders, 18, 59

squirrels, 27

stem cells, xiii, 131, 145

Stent, Gunther, 31

stereocilia, 58–61

Stern, Curt, xviii–xix, 81–96, 181, 183

stoats, 168

Stock, Greg, 33

Strepsiptera, 69

Struhl, Gary, xix, 181

Sturtevant, Alfred, xx, 166, 173–9

subspecies, 153

Summerbell, Dennis, 145

Superboy, 127

Swett, F.H., 37

symmetry planes

beetle legs, 34

bilateral, iv, 18, 31, 71, 154

conjoined twins, 31

digits, 33, 115

ectopic, 31, 56

fly legs, 43–9

fly wings, 35–6

frog legs, 29–30

frog legs versus fly legs, 45

human jaw, 33–6

inner ear, 58–61

mirror gradients, 35, 58–64, 139

palindromic, 33, 40

polarity reversals, 57–61

syndromes

Ambras, 89–90

clinical, xv, xviii, 127

double-joint, 53

hairlessness, 85–93

hypertrichosis, 85–93

Koala, 89

lissencephaly, 110

Michelin Tire, 108

mosaic variegated aneuploidy, 175

muscle-wasting, 129

overgrowth, 130–1

Peter’s anomaly, 12

phocomelia, 171

pleiotropic, 166

polydactyly, xviii

Shar-Pei, xvii, 107–9, 111–12

Siamese cat, xix, 165–6

ulnar dimelia, 34

Williams, xvii

Szabad, Janos, 177

tarsiers, xvi, 75

Teissier, Georges, 120

telomerase, 87

tendons, 53

teratology, 20, 171

termites, 169

tetraploids, 174

thalidomide, 171

Thompson, D’Arcy, xviii, 112, 117–20

tigers, xix, 136–7, 151, 154, 157

Tisler, Matthias, 20

Tokunaga, Chiyo, 181

toolkit, 54, 64

tooth types, 34

traits, exaggerated, 120–3, 130–1

transcription factors, 5, 66, 77, 81–2, 86–9

transdetermination, xix

translational medicine, 131

triplets, conjoined, 23

trypsin, 13, 111

Turing, Alan, 33, 39, 140

Turing’s model, xviii–xix, 101, 138, 140–5,

151–63

turtles, 18, 25, 167–8

tusks, 121

Tutankhamun, xvi, 77

twins, conjoined, xv, 31, 56

Chang and Eng Bunker, 22

chick embryos, 20

etiology of, 23

frog embryos, 17–21, 23–6

Ritta and Christina Parodi, 19

twins, monozygotic, 22, 113, 116

tyrosinase, xix, 165–6, 168

urbilaterian, 71
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Van Gogh, Vincent, 116

vertebrae, 73, 146

vertebrates, xiii, 4, 18, 71, 130, 146

vestiges, 10, 66

vibrissae, 90

vision, color, 137

visual cortex, 27

visual system, 26–8, 31, 57–61, 165, 168

Vitruvian Man, 91, 121

Waddington, Conrad, 169–71

wallabies, 135

weasels, 168

Weiner, Jonathan, 183

Weinstein, Alexander, 81

Weismann, August, 167

whiskers, 90

Wieschaus, Eric, 177

Wigglesworth, Sir Vincent, xix, 157–8

wildebeest, 158

Wolpert, Lewis, xiv, xviii, 39, 145, 153

Woltereck, Richard, 167–8

wolves, xvi, 134

wound healing, 86

X inactivation, 89, 173–6

zebra stripes, xiv, xix, 154–7

zebrafish, 12, 18, 163

zone of polarizing activity, 41, 139,
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