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absolute risk, public understanding,
23,24

Achillea millefolium (yarrow),
characteristics, 131-132, 142

age-related macular degeneration,
165-166, 167, 168

aggression, genetics of, 101-105, 104

allele(s), 40, 88

allelomorphs, origin of concept, 40

alternative RNA splicing,
66-68, 69

Angelman syndrome,
158-159

animal studies, functional products of
genes, 85-86; see also bacteria; cat
coat markings; cattle; Drosophila;
frogs; horses; mice; sea urchins

Arabidopsis thaliana (thale cress),
characteristics, 133

associated genes, 94, 162-172, 188;
see also genome wide association

to figures; numbers are filed as spelt.

bacteria, transgenic DNA technologies,
176-177

Baltimore, David, 72

Bateson, William, 38-40

BCL11A (B-cell CLL/lymphoma 11A)
gene, 107

Beadle, George, 48

beads on a string model, chromosomes,
43,44, 54

behavioral characteristics, aggression,
101-105, 104

behavioral genetics, public
understanding, 14-16

Benzer, Seymour, 54

biological characteristics see
characteristics

biological specificity concept, 55

blueprint metaphor, development,
122-124, 123,127

book of life metaphor, 178-179, 188

BRCAT and BRCA2 (BReastCAncer)

studies genes, 150
atrial fibrillation, 165-166, 167, 168 human knockout studies,
autoimmune diseases, 149 151-152
Avery, Oswald, 49 risk and probability of disease,
Avise, John, 173 23-30,172
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breast cancer, 150
Angelina Jolie’s mastectomy, 17-22,
23,172
epigenetics, 160
risk and probability of disease,
23-30, 26
Brenner, Sydney, 56
brick wall example, gene—environment
interactions, 143-144
Brno Natural Science Society,

35,37
Brooks, William Keith, 37
Bull, Sofia, 10

calico cat coat marking, 155-157
cancers, genetics of, 113-120; see also
breast cancer
Carver, Rebecca Bruu, 6
Cas (CRISPR-associated) protein 9,
177-178, 179-180
Castle, William, 40
cat coat markings, 155-157
cattle example, heritability, 143
causation
and association, 89, 162-172
misunderstandings, 188
CDK6 (cyclin-dependent kinase 6) gene,
99-101
Celera Genomics, 76
celiac disease, 165-166, 167, 168
cell signaling/interactions, 126-127, 130,
173-174
central dogma
Francis Crick, 55, 59, 60
postgenomics era, 161, 162
characteristics, genetics of; see also
development of characteristics;
gene—characteristic relationship
aggression, 101-105, 104
brick wall example, 143-144
eye color, 96-101, 97, 99

gene—environment interactions,
138-145
genes as characteristic-makers, 43
genes as difference-makers, 43,
145-148
genetic vs. environmental
contributions, 14, 15, 16-17
height, 99-101, 132
heritability, 142-145
1Q, 139-141
Mendel’s work on peas, 31-41, 32, 34
monogenic diseases, 105, 174-115
multifactorial diseases/cancers,
113-120
relatives and twin studies,
138-139, 140
variation within populations,
138-148, 140
Charpentier, Emmanuelle, 177-178
Chase, Martha, 49
chromatin, 79, 80, 153
chromosomes, 43, 44
classical genetics era, xviii-xix, 41-48,
44, 46, 61
clinical utility, disease risk in
individuals, 172
codons, 56
Collins, Francis, 73, 76, 77, 162,
164-165
common misunderstandings see public
understanding of genetics
conceptual familiarity, public
understanding, 11-12, 13
Condit, Celeste, 6, 123
control genes, origins of concept,
57-64, 62
Coriell Personalized Medicine
Collaborative study, 12-14
coronary heart disease, 153
disease risk in individuals, 165
epigenetics, 160
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Correns, Carl, 38
“credit card gene”, 14-16
Creighton, Harriet, 47
Crick, Francis
central dogma, 55, 59, 60
sequence hypothesis, 54-55
structure of DNA, 49-53, 51
CRISPR (Clustered Regularly Interspaced
Short Palindromic Repeats), gene
editing, 177-178, 179-180
Crohn’s disease, 149, 153, 165-166,
167, 168

Darwin, Charles, 36
Davies, Kevin, 164-165
de Vries, Hugo, 37, 38
deCODEme test, 164-166, 167, 168
decoding, public understanding, 188
deficit model, expert vs. public
understanding, 1-2
descriptive plans, developmental,
127-128, 128
determinism, genetic, xvii
developmental, 131, 132
gene concept, 6, 8
media representations of genetics,
5-7,7
misunderstandings, 187-188
development, definition, 122
development of characteristics,
121-130, 126
Achillea millefolium example,
131-132, 142
Arabidopsis thaliana example, 133
blueprint metaphor, 122-124,
123,127
cell signaling/interactions,
126-127, 130
descriptive plans, 127-128, 128
environmental influences, 121-122,
130-138, 135

INDEX 209

generative plans, 127-128, 128
holistic explanations, 133-134
instruction metaphor, 124
levels of organization, 134
misrepresentations of, 135
origami metaphor, 127
Phantom of the Opera example,
128-130, 132
relatives and twin studies,
138-139, 140
SRY gene, 135-137, 136
TCOF1 gene, 137
variation within populations,
138-148, 140
developmental genes, origins of concept,
61-64
developmental plasticity, 131-132
developmental robustness, 131, 132
diabetes, type 1, 153
diabetes, type 2, 149, 165-166, 167, 168
Dickinson, Boonsri, 164-165
difference-makers, genes as, 14, 15,
16-17, 43, 145-148
differentiation process,
development, 125
direct-to-consumer genetics (DTCG),
164-165
disease; see also specific diseases
genetic, definition, 118
monogenic, 105, 174-115
multifactorial, 113-120
risks see risk and probability of disease
dissemination of science, 2
DNA (deoxyribonucleic acid)
double helix model, 49-53, 571
methylation, 154-155, 156
origin of concept, 49
relationship to genes, 187
replication, 50-53, 52-53
testing see genetic testing
double helix model, DNA, 49-53, 51
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double mastectomy see Jolie, Angelina
Doudna, Jennifer, 177-178
Dr. Jekyll and Mr. Hyde film, 7
Driesch, Hans, 121-122
driver mutations, cancer, 115-116
Drosophila (fruit flies)

Morgan’s work, 41-48

X-linked inheritance, 45, 46
drum/drumming example, variation, 145
DTCG (direct-to-consumer genetics),

164-165

Dutch famine, 159-160

ENCODE project (Encyclopedia of DNA
Elements), xix, 79-86, 153, 173
environmental influences; see also
epigenetics; gene—environment
interactions
developmental, 121-122, 130-138,
134, 135
individual differences, 14, 15, 16-17
epigenetics, 156, 153-162
central dogma, 161, 162
DNA methylation, 154-155, 156
genomic/epigenetic imprinting,
157-159
histone modification, 155, 156
essentialism, genetic, xvii, 5-6, 16-17,
187
evolutionary frameworks, gene concept,
6,8
exceptionalism, genetic, 12, 13
exome sequencing, 75
exon, RNA splicing, 65-72, 69
expert vs. public understanding of
genetics, 1-2
exploded gene concept, 72
expressivity, 150; see also gene
expression
eye color, 96-101, 97, 99
environmental influences, 132

variation within populations, 145

familial hypercholesterolemia, 111-112,
114-115

famine, Dutch, 159-160

fantasy, genetic, 9

fatalism, genetic, xvii—xviii, 184, 186

film portrayals of genetics, 7-10

“financial success gene”, 3

SHTTLPR (serotonin-transporter-linked
polymorphic region), serotonin
transporter gene, 104

Fleming, Nic, 164-165

Flemming, Walther, 38

forest fire example, genes as difference-
makers, 146

Frankenstein film, 7

frogs, development, 121

functional genome, 81-86, 82, 187

Galton, Francis, 36-37, 38, 138
Gamow, George, 55
Gartner, Friedrich von, 35
GATTACA (dystopian film), xvi,
xvii, 182
gene(s); see also characteristics (genetics
of); origin of gene concept; public
understanding of genetics
beads on a string model, 43, 44, 54
as characteristic-makers, 43
definitions, 5-6, 81, 82, 186
as difference-makers, 14, 15,
16-17, 43, 145-148
knockout, 150-152
media representations, 6, 8
metaphors, 172-181, 188
misunderstandings about, 188
origin of term, 40-41, 44
relationship to DNA, 187
relativistic frameworks, 6, 8
gene action metaphor, 174-175
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gene—characteristic relationship,
complexity of, 149-153
disease risk in individuals, 162-172,
167, 168
epigenetics, 153-162, 156
gene metaphors, 172-181
genetic tests, 162-172, 167, 168
misunderstandings, 188
postgenomics era, 161, 162
gene editing metaphor, 175-179
gene—environment interactions; see also
environmental influences;
epigenetics
brick wall example, 143-144
variation within populations, 138-145
gene expression, 56-57, 58
regulatory/control genes, 57, 62
RNA splicing, 67
gene interaction metaphors, 174-175
generative plans, developmental,
127-128, 128
genetic determinism see determinism
genetic disease, definition, 118
genetic essentialism, xvii, 5-6, 16-17,
187
genetic exceptionalism, 12, 13
genetic fatalism, xvii—xviii, 184, 186
genetic inheritance, definition, 36
genetic realism, 9
genetic reductionism, xvii, 188
genetic testing, xvi, 182-183
brand comparisons, 165-166,
167, 168
disease risk in individuals, 162-172
participant reactions to/understanding
of, 171=172
polygenic risk scores, 170-171
geneticization, 4-5, 184
genome wide association studies
(GWAS), xix, 86-95
gene—characteristic relationship, 149

INDEX 211

ice cream and water consumption
example, 89, 92
linkage disequilibrium, 90-917
pleiotropy, 152-153
single nucleotide polymorphisms,
86-95
single nucleotide variants, 86-88, 87
genomes, misunderstandings about, 188
genomic imprinting, 157-159
genomic medicine, 163
Genomic Prediction (genetic testing
company), 182-183
genomics, Xix
genotype, origin of concept, 40-41
germline, 38
Gigerenzer, Gerd, 23
Gilbert, Walter, 73
glucose tolerance, epigenetics, 160
Gros, Frangois, 72
growth processes, 125; see also
development of characteristics
GWAS see genome wide association
studies

Hamner, Everett, 9
Hanahan, Douglas, 117
hard heredity, 38
HBB (hemoglobin subunit beta) gene,
150, 183
genes as difference-makers, 146-147
thalassemia, 106110, 708, 110
HBS1 L (HBS1 like translational GTPase)
gene, 107
height
environmental influences, 132
genetics of, 99-101
Heine, Steven, 16-17
hemoglobin subunit beta gene see HBB
HERC2 (hect domain and RCC1-like
domain-containing protein 2) gene,
98-99
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heredity, Mendel’s work, 36-38

heritability, 140, 142-145

Heritable Human Genome Editing
(International Commission on the
Clinical Use of Human Germline
Genome Editing), 180

heritable human genome editing
(HHGE), 180

Hershey, Alfred, 49

Hertwig, Oscar, 38

heterozygote, origin of concept, 40

HHIP (hedgehog interacting protein)
gene, 99-101

Hieracium (Hawkweed spp.), Mendel’s
work, 37

hinnies, genomic/epigenetic
imprinting, 158

histone modification, epigenetics,
155, 156

historical perspectives, xviii—xix; see also
origin of gene concept

HMCA2 (high-mobility group AT-hook 2)
gene, 99-101

holistic explanations, development of
characteristics, 133-134

homozygote, origin of concept, 40

horses, genomic/epigenetic
imprinting, 158

Hsu, Stephen, 182

human embryo development, 726;
see also development of
characteristics

Human Genome Project (HGP),
72-79, 77

human knockout studies, 151-152

human-focused perspective of the text,
xviii

hybridization

Mendel’s work, 36
plant breeding, 33

ice cream and water example, GWAS,
89-92

identical twins see twin studies

IGF2 gene (insulin like growth factor 2)
gene, 160

imprinting, genomic/epigenetic,
157-159

independent assortment, Mendel’s
law, 33

individual differences see characteristics;
risk and probability of disease

induced pluripotent stem (iPS) cells, 161

“infidelity gene”, 3-4

inheritance

definition, 36
X-linked inheritance, 45, 46

inherited disease, definition, 118

instruction metaphor of
development, 124

interactions of genes with environment
see gene—environment interactions

International Commission on the Clinical
Use of Human Germline Genome
Editing, 180

interspecific comparisons see animal
studies

intron sequences, RNA splicing,
65-72, 69

IQ (intelligence quotient), 14, 15,
139-141

Jacob, Frangois, 55, 57
JAZF1 (JAZF1 zinc finger 1) gene, 149
Jensen, Arthur, 139-141
Johannsen, Wilhelm, 40-41
Jolie, Angelina
media representations, 17-22
risk and probability of disease,
23,172
junk DNA, 77-79, 83
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Keller, Evelyn Fox, 73-74, 145
Kirby, David, 7

knockout gene studies, 150-152
Kolreuter, Josef Gottlieb, 35
Kornberg, Roger, 79

lactose intolerance example, 147

Lander, Eric, 74, 76, 163-164

law of independent assortment,
Mendel’s, 33

law of segregation, Mendel’s, 33

LDL (low density lipoprotein) levels,
153,165

LDL-R (low-density lipoprotein receptor)
gene, 111, 114-115, 150

Lewontin, Richard, 122, 141-142,
184

“liberal gene”, 14-16

Lindee, Susan, 5-6

linkage disequilibrium, 90-91

Linnaeus, Carl, 35

lipid profiles, epigenetics, 160; see
also LDL

Lippman, Abby, 4-5, 184

Lmbr1 (limb development membrane
protein 1), 61-64

Lmbr1 gene, 63

McCarty, Maclyn, 49

McClintock, Barbara, 47

Macleod, Colin, 49

macular degeneration, 165-166,
167, 168

many genes—one characteristic model,
93, 188; see also
gene—characteristic relationship

mapping, genetic, 44, 44

mastectomy, double see Jolie, Angelina

materialistic frameworks, gene concept,
6,8

Matthaei, Heinrich, 56

INDEX 213

media representations of genetics, 1-10;
see also public understanding of
genetics

Angelina Jolie’s double mastectomy,
17-22
film portrayals, 7-10
gene frameworks, 6, 8
genetic determinism, 5-7, 7
genetic essentialism, 5-6
public image of genes, 1-10
TV portrayals, 10
meiosis, 38, 39
Mendel, Gregor
Mendelian inheritance, 31-43, 32, 34
law of independent assortment, 33
law of segregation, 33

Mendel’s Principles of Heredity (Bateson),
38-40

messenger RNA (mRNA), 55

meta-fiction, genetic, 9

methodological limitations, genetic
experiments, 184, 185, 186

methylation, DNA, 154-155, 156

mice

gene knockout, 151
genomic/epigenetic imprinting, 157
misunderstandings about genes see
public understanding

mitosis, 38, 39

molecular genetics era, xviii-xix, 48-57,
52-53, 58, 61

monoamine oxidase A (MAOA) enzyme,
101-105, 104

Monod, Jacques, 55, 57
monogenic diseases, 105, 174115
Moore, David, 144
Morgan, Thomas Hunt, 41-48, 145, 185
mouse studies see mice
mules, genomic/epigenetic
imprinting, 158
Muller, Hermann J. 47
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multifactorial diseases, genetics of,
113-120

multipotent cells, epigenetics, 161
multipotent embryonic stem cells, 151
mutations, 53-54

cancers, 113-120

monogenic diseases, 105, 174-115
MYB (MYB proto-oncogene) gene, 107

Nageli, Carl von, 37

Napp, Cyril, 33

nature-nurture debate, 138, 148; see also
environmental influences;
gene—environment interactions

Navigenics test, 164-166, 167, 168

negative predictive value, genetic testing,
169-170

Nelkin, Dorothy, 5-6

Netherlands famine, 159-160

Neurospora crassa (bread mold), 48-49

Nirenberg, Marshall, 56

nomenclature, genes and proteins, xviii

obesity, genetic and environmental
contributions, 15, 16-17
obstructive airways disease,
epigenetics, 160
OCA2 gene (OCA2 melanosomal
transmembrane protein), 98-99
one gene-many characteristics model, 93
one gene—one characteristic model, 72,
77,120, 183; see also
gene—characteristic relationship
one gene—one enzyme model, 48-49
origami metaphor, development of
characteristics, 127
origin of gene concept
alternative splicing, 66-68, 69
associated genes, 94
beads on string model, 43, 44, 54
central dogma, 55, 59, 60

chromatin, 79, 80
classical genetics era, 41-48, 44,
46, 61
developmental genes, 61-64
ENCODE project, 79-86
exon/intron sequences, 65-72, 67, 69
exploded gene concept, 72
functional products of genes,
81-86, 82
GWAS, 86-95, 87, 92
Human Genome Project, 72-79, 77
junk DNA, 77-79, 83
linkage disequilibrium, 90-91
Lmbr1 gene, 61-64, 63
many genes—one characteristic
model, 93
Mendel’s work, 31-41, 32, 34
mitosis and meiosis, 39
molecular genetics era, 48-57, 52-53,
58, 61
one gene—many characteristics
model, 93
overlapping genes, 70, 71
postgenomics, 94-95
regulatory/control genes, 57—64, 62
RNA splicing, 65-72, 67, 69
single nucleotide polymorphisms,
86-95
single nucleotide variants, 86-88, 87
transcription factors, 60
trans-splicing, 69-70, 70
X-linked inheritance, 45, 46
O'Riordan, Kate, 2
ovarian cancer, 17-22
overlapping genes, 70, 71, 187

pangenesis, 36, 40-41

passenger mutations, cancer, 115-116

Pauling, Linus, 49, 54

PCSK9 (proprotein convertase subtilisin/
kexin type 9) gene, 112, 150
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peas, Mendel’s work, 31-41, 32, 34
penetrance, 150
personalized medicine, 163, 172
Phantom of the Opera example
development of characteristics,
128-130, 132
epigenetics, 154-155
phenotype, origin of concept, 40-41
Pisum sativum (pea), Mendel’s work,
31-41, 32, 34
plants; see also Achillea millefolium;
Arabidopsis thaliana; Hieracium
hybridization, 33
Mendel’s work on peas, 31-41, 32, 34
speciation, 35
plasticity, developmental, 131-132
pleiotropy, 152-153
pluripotent cells, epigenetics, 161
Plutynski, Anya, 119
Pollack, Robert, 175
polygenic risk scores (PRSs),
170-171, 182
positive predictive value, genetic testing,
169-170
postgenomics era, xix, 94-95, 161, 162
potency, cell, 161
Prader-Willi syndrome, 158-159
Precision Medicine Initiative, USA, 164
preformationism theories,
developmental, 122-124
pre-genetics era, xviii
Principles of Biology (Spencer), 36
probability of disease see risk and
probability of disease
prostate cancer, 149, 165-166, 167, 168
proteins, xviii, 183
proto-oncogenes, cancers, 115
Provisional Hypothesis of Pangenesis
(Darwin), 36
PTPN22 (protein tyrosine phosphatase,
nonreceptor type 22) gene, 149, 153

INDEX 215

public understanding of genetics, 11-17;

see also media representations

Angelina Jolie’s double mastectomy,
17-22

behavioral genetics, 14-16

common misunderstandings, 187-188

vs. expert understanding, 1-2

conceptual familiarity, 11-12, 73

genetic essentialism, 16-17

individual differences, 14, 15

public perceptions of importance,
185-186

risk and probability of disease, 23-30,
24, 26

reaction norms, developmental, 131
realism, genetic, 9
reductionism, genetic, xvii, 188
regulatory genes, origins of concept,
57-64, 62
relative risk, public understanding, 23
relativistic frameworks, gene concept,
6,8
rheumatoid arthritis, 153
risk and probability of disease, 23-30,
170-171
absolute and relative risk, 24
complexity of, 162-172, 167,
168, 188
polygenic risk scores, 170-171
public understanding, 23-30, 26, 172
RNA splicing, 65-72, 67
robustness, developmental, 131, 132
rodent studies see mice
role of genes see characteristics
(genetics of)
Roux, Wilhelm, 121-122

science, mediation/dissemination of, 2
science fiction, 7-10, 185
screening see genetic testing
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sea urchins, development, 121-122 symbolic frameworks, gene concept, 6, 8
segregation, Mendel’s law, 33 systemic lupus erythematosus, 153
sensitivity, genetic testing, 169-170
sequence hypothesis, Crick, 54-55 Tabery, James, 142
serotonin-transporter-linked Tatum, Edward, 48
polymorphic region (5HTTLPR), TCOFI (treacle ribosome biogenesis
serotonin transporter gene, factor 1) gene, 137
104 testing see genetic testing
sickle cell anemia, 54 thalassemia, 105-113, 170, 146-147,
single nucleotide polymorphisms (SNPs) 150, 183
disease risk in individuals, The Theory of the Gene (Morgan), 45
165-166, 167 tissue organization field theory (TOFT),
gene—characteristic relationship, 149 cancer, 118-119
GWAS, 86-95 totipotent cells, epigenetics, 161
single nucleotide variants (SNVs), transcription factors, 59, 60
86-88, 87 transgenic DNA technologies, 176-177
singular gene paradigm, 30 trans-splicing, RNA splicing, 69-70, 70
snowflakes, formation, 144 Treacher-Collins syndrome, 137
SNPs see single nucleotide TV portrayals of genes/genetics, 10
polymorphisms 23andMe test, 164-169, 167, 168
“social media use gene”, 3 twin studies, 138-139, 740, 159
somatic mutation theory (SMT) of type 1 diabetes, 153
cancer, 113 type 2 diabetes, 149, 165-166,
somatic mutations, 118 167, 168
Sonnenschein, Carlos, 118
Soto, Ana, 118 UBE3A (ubiquitin protein ligase E3A)
SOX9 (sex determining region Y-box 9) gene, 159
gene, 136-137 Unger, Franz, 35
speciation of plants, 35 unipotent cells, epigenetics, 161
specificity, genetic testing, 169-170 unit characters, 41-48
Spencer, Herbert, 36 unit factors, 41
splicing, RNA, 65-72, 67
SRY (sex-determining region Y) gene, Van Dijck, J. 2
135-137, 136, 146 variation within populations,
“stardom gene”, 3 characteristics, 145-148
Steinberg, Deborah Lynn, 30 Venter, Greg, 76, 77, 173
stress responsiveness, epigenetics, 160 Vogelstein, Bert, 116
structural genes, origins of concept, von Tschermak, Erich Seysenegg, 38
57-58
Sturtevant, Alfred, 44 water consumption example, GWAS,
Sutton, Walter, 40 89-92
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Watson, James, structure of DNA,
49-53, 51

Weinberg, Robert A. 117

WEIRD (Western, Educated,
Industrialized, Rich, and
Democratic), 11

Weismann, August, 37, 38

Weldon, Raphael, 40

INDEX 217

what genes do see characteristics
(genetics of)
whole-genome sequencing, 74

X-linked inheritance, 45, 46

ZBTB38 (zinc finger and BTB domain
containing 38) gene, 99-101
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