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   ability  ;    cognitive, genetics of,      199    ;    cognitive, 
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different measures of,      193    ;    to learn, as 
instinctive behaviour,      48    ;    and religiosity,   
   202    ;    spatial,      104  ,   106  ,   191  ,   193    

  abnormality  ;    behaviour, abnormal,      176  ,   218  , 
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   banning of, by Nicolae Ceau ș escu,      101    ; 
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and genetic mutations,      295    
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same- sex attraction,       219  –     20    

  ACE/ ADE model,       142  –     3    
  acetylation  ;    deacetylation,      75  ,   82  ,   105    ; 

   histone,       75  –     6   ,   94  ,   105  ,   106  ,   118    
  acids  ;    amino.      See    amino acids   ;    fatty,      71    
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(AIDS),      230   
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  Adad- shum- ussur,      283   
   adam , man  ;    and Eve,      24    ;    as humankind,   
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for  adamah ,      285    
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cases,      238  ,   240  ,   253   
  additive genetic effects,       136  –     8   ,   139  ,    143  –     4   , 

  151  ,   157  ,   171   
  adoption  ;    and behavioural genetics,      134  ,   141  , 

  146    ;    complication of ‘range restriction’,   
   197    ;    Constantine on,      292    ;    correlation 
with biological or adoptive parents,   
   197    ;    embryo, as alternative to genetic 

modii cation,      298    ;    and equal environment 
assumption,      156    ;    and heritability,   
    141  –     2   ,   146  ,   147  ,   149    ;    and heritability of 
intelligence,      195  ,    196  –     8     ;    and medical 
genetics,      146    ;    and personality,       147  –     8   ,   149    ; 
   and postnatal development,      102    ;    and 
same- sex attraction rates in families,      225    

  adult.      See    development  
  aggregation behaviour, in  C. elegans ,       114  –     5    
  aggression  ;    behaviour, and DICI,      272    ;    and 

candidate gene studies,      165  ,    173  –     80     ; 
   and family history,       235  –     6     ;    and free will, 
undermining of,      12    ;    in fruit l ies,      152  , 
  187    ;    heritability of,      152  ,    175  –     6     ;    human, 
and heritability,      152    ;    and monoamine 
oxidase A,       174  –     85   ,    245  –     8   ,    252  –     3   ,   272    ;    and 
sterilisation, compulsory,      52    ;    territorial, 
in voles,       123  –     4     ;    violence, genetic 
predisposition to,      5  ,   59  ,   174  ,   181  ,   184  ,   236    ; 
   and warrior gene,      5  ,    181  –     2     

  alcohol  ;    binge drinking gene,      5    ;    and 
 C. elegans ,      113    ;    epigenetic changes 
in puberty,      106    ;    eugenics,      41  ,   52    ;    fetal 
development,      91  ,   93    ;    genetic determinism 
in the media,      5    ;    genetic evidence in legal 
cases,      234  ,   235  ,    238  –     44   ,   250    ;    genomic 
modii cation,      103    

  Alexander, Denis  ;    immunology,      62    ; 
    The Language of Genetics ,      63    

  alleles  ;    apolipoprotein,      199    ;    and Alzheimer’s 
Disease,      199    ;    and behavioural traits,   
    165  –     9   ,    177  –     85   ,   186    ;    effects and interaction,   
   136  ,   143    ;    epiallele,      79  ,   80    ;    HLA- A1,      166    ; 
   monoamine oxidase A,       177  –     85   ,   252    

  altruism  ;    as emergent human trait,      281    ;    and 
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  Alzheimer’s Disease,      144  ,   199   
  amino acids  ;    change, effects of,       115  –     7     ; 

   glutamine,      69    ;    and haemoglobin,   
   260    ;    lysine,      75    ;    and peptides,      117    ; 
   phenylalanine,      115  ,   117  ,   119    ; 
   post- translational protein modii cations,   
    70  –     1     ;    sequences,      66  ,   67  ,   68  ,   117    ;    valine,   
   115  ,   117  ,   119    

  amniocentesis,      295   
  amniotic l uid,      228   
  amyotrophic lateral sclerosis, and Stephen 

Hawking,      69   
  androdioecy, in  C. elegans ,      112   
  androgen  ;    androgen insensitivity syndrome 

(AIS),       229  –     30     ;    concentration,       228  –     9   , 
  230  ,   232    ;    congenital adrenal hyperplasia 
(CAH),       229  –     30     ;    fetal development,       228  –     29     ; 
   receptor gene,      224  ,   229    ;    and same- sex 
attraction,      231    

  aneuploidy,      164  ,   307   
  anger.      See    aggression  
  animals  ;    behaviour, and gene variation,   

    109  –     33     ;    cattle,      33    ;    choice, possibility 
of,       132  –     3     ;     C. elegans ,      79  ,   109  ,    111  –     20   , 
  114f3  ,   122  ,   123  ,   133    ;    cloning,      112  ,   139    ; 
   development and DICI,      110    ;    and 
dispersal,       128  –     32     ;     Drosophila  fruit 
l ies, foraging and memory in,      41  , 
   120  –     3     ;    evolution of, signii cance for 
contemporary biology,      109    ;    heritability 
studies.      See    heritability   ;    macaques, and 
dispersal,       128  –     30   ,   174  ,   181    ;    mice,      63  ,   69  , 
  79  ,   82  ,   84  ,   85  ,    90  –     1   ,   104  ,   105  ,   110  ,   113  ,   131  , 
  174    ;    models,       77  –     8   ,   100  ,   102  ,   110  ,    111  –     32   , 
  201    ;    primates,      110  ,    128  –     30   ,   174  ,   181    ;    rabbits,   
   37    ;    rats,      47  ,   56  ,    77  –     78   ,   102  ,   104  ,   291    ;    voles, 
and pair- bonding,      109  ,    123  –     8   ,   132    ;    wolves,   
   131    ;    worms,       111  –     20     

  Anthropological Institute,      45   
  anthropology  ;    cultural, and emphasis on 

environment,       48  –     9   ,   53  ,   58    ;    and heredity,      29  , 
   45  –     6     ;    Huxley Lectures,      45    ;    and the image 
of God,      280    ;    instinct theories, role of,      53    ; 
   social, and emphasis on nurture,      47  ,   59  ,   269    

  anti- war movement,      54   
  antibodies  ;    genes and well- being,       78  –     9     ; 

   maternal,      225    ;    monoclonal,      271    
  antigens  ;    H- Y antigens,      225    ;    and immune 

response,      106    
  antiviral genes,      78   
  anxiety  ;    and downward causation,      263    ;    and 

maternal distress,       91  –     5     ;    and microbiome,   

   84    ;    and NPR- 1 receptor,      115    ;    and 
personality,      147    

  apolipoprotein gene,      199   
  approach  ;    reductionist,       2  –     3   ,    62  –     3     ; 

   systems,      63    
  Aristotle  ;    Aristotelian form,       21  –     22     ;    and 

biological sciences, origins of,      20    ;    chick 
development,      64    ;     De Anima (On the 
Soul) ,      18  ,   26    ;    essentialism,      21    ;     History of 
Animals ,      21    ;    on infanticide and image of 
God,      291    ;     Metaphysics ,      87    ;    nature- nurture 
discourse, early contribution to,      13  ,    17  –     22   , 
  25    ;     On the Parts of Animals ,      21    ;     Politics ,   
   291    ;    in  The School of Athens , Raphael,      21    ; 
   on the soul,      17    ;    tabula rasa, blank slate,   
   18  ,   26    ;    teleology,      21    ;    theory of causation,   
   21    ;    translation of Aristotle’s works,      18    ;    and 
zoological science, contribution to,      21    

  aromatase cytochrome P450 gene,      224   
  arthritis, rheumatoid, heritability of,      140   
  associationism  ;    causal association,      130  ,   162  , 

   165  –     6   ,    167  –     9   ,    173  –     4   ,    178  –     9   ,    199  –     200   ,   224  , 
  239    ;    John Stuart Mill,      43    ; 
   non- contingency of,      271    

  assortment  ;    independent,      165    ;    random,      165    
  Assyrian Empire, and image of God,   

    282  –     3   ,   300   
  astrology, belief in, and determinism,   

   17  ,    282  –     3    
  Athenaeum Club,      34   
  attention.      See also    mind 
  attention dei cit disorder,      176    ;    as cognitive 

skill,      192    
  attitudes, social, and genetic 

determinism,       8  –     13    
   Atrahasis Epic , creation account,       282  –     3   ,   293   
  atypicality, sex/ gender,       219  –     20   ,    226  –     32    
  auditory system,      96  ,    99  –     101    
  Augustine of Hippo  ;     City of God ,      17    ; 

   Confessions,      279    ;    and determinism,      17    
  autism spectrum disorders  ;    genetics of,   

    170  –     3   ,   176  ,   187  ,   200  ,   276    ;    heritability of,   
   146  ,    170  –     3     ;    microbiome, connection 
with,      84    ;    and quantitative behavioural 
genetics,       144  –     6     

  Avery, Oswald  ;    identii cation of DNA as 
genetic material,      55     

   babies.      See    newborn  
  Babylonian Empire  ;    Babylonian texts on 

nature- nurture,      17    ;    and image of God,   
   282  ,   283  ,   300    
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  bacteria  ;    and  C. elegans  development,      112  , 
  114  ,   117    ;    and genetic regulatory network,   
   72    ;    microbiome,      83    ;    and molecular 
biology,      55    ;    and viruses,      85    

  Barth, Karl  ;    on the image of God,       298  –     9     
  bases.      See    nucleotides  
  Bateson, Patrick,  ;    on the blank slate debate,   

   59    ;    heritability, illustration of,      138    
  Bateson, William  ;    genetics, origin of word,   

   40    ;     Mendel’s Principles of Heredity— a 
Defense ,      40    ;    phenotypic characteristics 
in families,      46    

  Baumeister, Roy F.,       12  –     3   ,   254  ,   258  ,   275   
  Baur, Erwin,      52   
  Bayley Scale of Infant Development,       91  –     2    
  The Beatles,      13   
  behaviour  ;    aggregation, in  C. elegans ,      114    ; 

   aggression, and DICI,      272    ;    antisocial, 
and determinism,      12    ;    animal, and genetic 
variation,       109  –     33     ;    animal, and ethology,   
   56    ;    Behavior Genetics Association,   
   55    ;    behavioural genetics,       134  –     253     ; 
   behavioural genetics assumptions and 
practices,       135  –     44   ,    149  –     61     ;    behavioural 
genetics in the courtroom,       237  –     45     ; 
   behaviourism,       47  –     8   ,    55  –     57     ;    biometrics, 
as mathematical approach,       135  –     6     ;    care, 
maternal,       77  –     8   ,   102  ,   104  ,    125  –     6   ,   128    ; 
   cheating,      12  ,   126    ;    chopstick problem,      166  , 
  167  ,   182    ;    criminality, genetics of,       223  –     53     ; 
   critique of behavioural genetics,       134  –     5   , 
   149  –     61     ;    and decision- making,      12    ;    and 
Development Integrated Complementary 
Interactionism (DICI),       135  –     6   ,   272    ;    and 
free will illusion,      12  ,    274  –     5     ;    and equal 
environments assumption,       153  –     6     ; 
   gene x environment effects.      See  
  gene- environment   ;    and heritability,   
    137  –     61   ,    162  –     87     ;    human, and genetic 
variation,       134  –     253     ;    innate (instinctive),     
  15  –     6   ,   18  ,    24  –     6   ,   33  ,   43  ,    47  –     9   ,   56  ,   96    ; 
   intelligence, genetics of,       188  –     201     ; 
   labelling, effects of,      13    ;    learned,       47  –     8   ,   56  , 
  119    ;    and medical genetics, as application 
of behavioural genetics,       144  –     7     ;    and 
mind, role of.      See    mind   ;    model- i tting, as 
statistical method,       142  –     3   ,   247    ;    molecular 
behavioural genetics,       62  –     86   ,    162  –     87     ; 
   neo- Darwinian synthesis,       49  –     51   ,   136  , 
  271    ;    non- additive genetic effects,      143    ; 
   personality, as example of quantitative 
behavioural genetics,       147  –     9     ;    political 

opinion, genetics of,       206  –     10     ;    polysemy, 
problem of, in behavioural genetics,   
    157  –     61     ;    psychology, behavioural.      See  
  psychology   ;    religiosity, genetics 
of,       201  –     6     ;    repetitive,      145    ;    restricted,      145    ; 
   self- control, and free will illusion,      12  , 
   274  –     5     ;    sexual orientation, genetics 
of,       213  –     32     ;    social sciences, and,      58    ; 
   stereotyped,      145    ;    winner’s curse,   
    166  –     7   ,   183    

  behaviourism  ;    challenges to,       56  –     7     ;    and 
cognitivism,      57    ;    as historical movement,   
    47  –     8     ;    primacy of learned behaviour,      48    ; 
   radical behaviourism,      48    

  believer gene,      4   .    See also    religion  
  Belsky, Jay  ;    on differential 

susceptibility,       184  –     5     
  Bentham, Jeremy  ;    inl uence on John Stuart 

Mill,      30    
  Bible references, by subject  ;     adam , 

man,      24  ,    281  –     8     ;    Adam and Eve, and 
nature- nurture discourse,      24    ;     adamah , 
earth,      285    ;    autonomy apart from God,   
   294    ;    creation account,       281  –     4   ,   287  ,   293  , 
  300    ;    creation care,      293    ;    diversity, male 
and female,      287  ,    298  –     9     ;    free will, and 
moral responsibility,       299  –     300     ;    healing,   
   297    ;    and image of God,       281  –     6   ,    286  –     8   , 
   293  –     4   ,    299  –     300     ;    Jesus Christ,       285  –     6   , 
  289  ,   297  ,   299    ;    the Law,      285    ;    resurrection,   
   286  ,   289    ;    rule,  rada ,      284  ,   309    ;     sheol , 
as a destiny,      288    ;    soul,       287  –     9     ;    Ten 
Commandments, and the image of God,   
   285    ;    the Trinity,      299    ;    twins, Jacob and 
Esau,      17    

  Big Bang  ;    and causality,      268    ;    and origins of 
the universe,      280    

  Binet, Alfred  ;    Binet (or Binet- Simon) test,     
  42  –     3   ,   199    ;    Stanford- Binet test,      199    

  biochemistry  ;    biochemical changes in 
brain,      265    ;    central dogma, Francis 
Crick,      63    ;    Garrod, Archibald Edward 
and errors of metabolism,      40    ;    matter, 
understanding of,      62    

  biology, contemporary, contribution to 
understanding of human identity  ; 
   alternative splicing,       66  –     67f2   ,   71    ; 
   development, biological,       64  –     6     ; 
   epigenetics,       74  –     81     ;    genes, variable 
products of,       66  –     71     ;    genome, integration 
of,      86    ;    microbiome,       83  –     5     ;    post- 
translational protein modii cations,       70  –     1     ; 
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   RNA editing,       68  –     9     ;    RNA modii cations,   
   70  ,   304    ;    transcriptional regulation,     
  71  –     4     ;    translational recoding,       69  –     70     ; 
   transposons,       81  –     3     ;    virome,       85  –     6     

  biology, molecular  ;    and animal behaviour,   
    109  –     33     ;    discoveries, recent, and human 
identity,       62  –     86     ;    future of,       185  –     7     ;    and 
human behavioural genetics,       134  –     253    . 
   See also    behaviour   ;    human development, 
as multi- causal process,       87  –     108     ;    and 
intelligence, genetics of,       194  –     201     ;    and 
legal system, use of genetics in,       233  –     53     ; 
   medical genetics,      146  ,    170  –     3     ;    and political 
attitudes, genetics of,       206  –     10     ;    and 
religiosity, genetics of,       201  –     6     ;    and sexual 
orientation,       213  –     32     

  biometrics  ;    emergence of,      45    ; 
   gene- environment interaction, 
and twins,      152  ,   153  ,    157  –     9   ,   160  ,   161    ; 
   and heritability,      139  ,   143  ,   161    ;    Pearson, 
Karl,      45    ;    and quantitative behavioural 
genetics,       135  –     6     

  birth order,      92  ,    224  –     31    
  blank slate, tabula rasa.      See    mind  
  blastocysts  ;    chorionicity,      96  ,   150    ;    fetal 

development,      88  ,   96  ,   296    
  blending inheritance,      33   
  blindness.      See also    vision 
  brain development,       99  –     101     ;    development 

of other functions,       100  –     1     ;    heritability of 
vision,      139    

  blood  ;     β - thalassaemia,      296    ;    blood cells,   
   76  ,   78  ,   94    ;    bloodletting, and Galenic 
medicine,      30    ;    blood- sampling,      228    ; 
   bloodstream,      225    ;    chimeric,      150    ;    cord 
blood,      94    ;    fetal blood- sampling,      228    ; 
   gemmules,       32  –     3   ,   37    ;    haemoglobin,      260    ; 
   heredity,      37    ;    hormone concentrations,   
    228  –     9     ;    imaging,      105    ;    lymphocytes,      107    ; 
   maternal blood,      228  ,   295    ;    samples in 
animals,      37    ;    sampling without consent,   
   293    ;    screening,      295    ;    sugar,      73    ;    supply,      151    ; 
   pressure,      73    ;    typing,      150    

  blueprint metaphor,      4  ,   60   
  Boas, Franz  ;    and cultural anthropology,      48    ; 

   environment as factor in nature- nurture 
discourse,      48    ;    and heredity,      49    ;     The Mind 
of Primitive Man ,       48  –     9     

  body size  ;     C. elegans ,      117    ;    heritability,      139    
  bordering, in  C. elegans ,       114  –     5   ,   117   
  Bouchard, Thomas J. Jr.,      156  ,   188  , 

  192  ,   205   

  brain.      See also    synapse  ;    activity,      258    ; 
   amygdala function,      248    ;    anatomy, 
changes in,       105  –     6   ,   230    ;    anterior 
commissure,      230    ;    brainstem,      96    ; 
   central nervous system, complexity 
of,       261  –     2     ;    central nervous system, 
development of,       89  –     91     ;    cerebral 
cortex,      99  ,   262    ;    chromosomal diversity 
and,      164    ;    cognitivism,      56    ;    and 
consciousness,       216  –     8   ,   220  ,   255  ,    256  –     8   , 
  261  ,   265  ,   267  ,   286    ;    corpus callosum,   
   231    ;    cortex,      104    ;    cortisol,      73  ,   77  ,   229    ; 
   dentate gyrus,      104    ;    development, 
adult,       103  –     6     ;    development, fetal,   
    90  –     1   ,    93  –     7     ;    development, postnatal,     
  97  –     103     ;    dissection, post- mortem,   
   230    ;    electroencephalographic (EEG) 
measurements,      102    ;    function,      69  ,   164  , 
   255  –     6   ,   263    ;    glutamate,      69    ;    grey matter 
density,      105  ,   231    ;    hippocampus,       81  –     2   , 
  84  ,    103  –     4   ,   152    ;    hypothalamus,      73  ,   77  , 
  230    ;    INAH3,      230    ;    memory retrieval,   
   263    ;    monoamine oxidase A (MAOA),   
    174  –     84   ,    245  –     53     ;    mice,      69    ;    microcephaly,   
   89    ;    nervous system, in  C. elegans ,       112  –     3   , 
  115    ;    nervous system, in  Drosophila ,      120    ; 
   nervous system, in voles,      123  ,   125    ;    neural 
correlates of consciousness,       257  –     8   ,   265    ; 
   neural mechanisms,      55    ;    neurogenesis,   
   82  ,    103  –     4     ;    neuronal abnormalities,      82  , 
  145  ,   169  ,    235  –     6   ,   239  ,   276    ;    neurons.      See  
  neurons   ;    neurotransmitter,      69    ;    nomic 
regularity,      259    ;    and phrenology,      31    ; 
   plasticity,      101    ;    sexual dimorphism,      226  , 
  228  ,   230    ;    state,      258    ;    suprachiasmatic 
nucleus,      230    ;    synaptic architecture,      71    ; 
   synaptic cleft,      69    ;    synaptic density,      104  , 
  156  ,   231    ;    synaptic junctions,      69  ,   174  ,   265    ; 
   synaptic neurotransmission,      171    ;    synaptic 
pruning,      98  ,   171    ;    systems consolidation,   
    104  –     5     ;    tissue,      175    ;    transposon insertion,   
   68  ,    81  –     3   ,   151  ,   152  ,   169  ,   171    ;    white matter 
(myelinated axonal sheaths),      102    

  BRCA1 gene  ;     BRCA  carriers,      273    ;    BRCA1 
mutation,      184  ,    272  –     3   ,   295    ;    and breast 
cancer,      184  ,    272  –     3   ,   295    

  breast cancer,      184  ,    272  –     3   ,    295  –     6    
  breeding  ;    class breeding,      20  ,   43  ,   47    ;    of 

domestic animals,      33    ;    in- breeding,      140    ; 
   interbreeding, genetic variation in,      49    ;    of 
plants,      40    ;    techniques, and COMPASS 
mutations,      118    ;    among wild animals,      131    
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  Brenner, Sydney  ;    on  C. elegans ,      109    
  British Broadcasting Corporation (BBC),   

   4  ,   11  ,   95   
  brothers.      See also    family 
  fraternal birth order effect, as explanation of 

same- sex attraction,       224  –     31     
  Brown, Warren S.  ;    on the mind,       262  –     3     ;    on 

the soul,      287    
  Brunner, Han  ;    heritability of aggression,       175  –     6     
  Burrows, George  ;    and hereditary diseases,      31     

   C4 complement factor gene,      171   
   Caenorhabditis elegans ,      79  ,   109  ,   114f3  , 

   111  –     20   ,   122  ,   123  ,   133   
  calcium,      69   
  Calvin, John  ;     Institutes of Christian 

Religion ,      278    ;    on wisdom,      278    
  Cambridge University  ;    Bateson, William, 

i rst professor of genetics at,      40    ; 
   Cambridge University Eugenics Society,   
   49    ;    students at,      34  ,   43  ,   45    

  Campbell, Donald T  ;    on causality,      271    
  cancer  ;    and blindness,      100    ;    breast cancer,   

   184  ,    272  –     3   ,    295  –     6     ;    cells,      257    ;    ovarian 
cancer,      184  ,   272    

  candidate genes  ;    ascertainment bias,      166    ; 
   candidate gene (association) studies,     
  165  –     7     ;    catechol- O- methyltransferase,      186    ; 
   chopstick problem,      166    ;    complement 
factor,      171    ;    DRD2,      171    ;    DRD4,      186    ;    and 
personality,       186  –     201     ;    monoamine oxidase 
A (MAOA),       174  –     84   ,    245  –     53     ;    winner’s 
curse,       166  –     7   ,   183    ;    winning bid,      166    
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   21    ;    biological, and interventionist 
account,       270  –     1     ;    bottom- up,       264  –     5   ,   267    ; 
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  cheating  ;    and free will,      12    ;    and gene,      126    
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robots,      259    

  cholesterol,      271   
  Chomsky, Noam  ;    behaviourism, 

critique of,      56    
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    236  –     7   ,   239    ;    Y chromosome,      184  ,   225  ,   228    
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(developmental integrated complementary 
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development,      93  ,    102  –     3     ;    nature and 
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Ceau ș escu,      101   

  contrast effect,      149   
  Cook, Thomas D.  ;    on causality,      271    
  cooperation, as emergent human trait,      281   
  copy number variations (CNVs),      151  ,   163  ,   171   
  correlation.      See    causation, causality  
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   74    ;    methylation,       74  –     6   ,   78  ,   102  ,    106  –     7     ; 
   pairs, dei nition of,      74    

  Crane, Tim  ;    on supervenience,       262  –     3     
  creation.      See also    image of God 
  in ancient myths,      293    ;    biblical account,   

    281  –     4   ,    287  –     8   ,    293  –     4   ,   300    ;    care for,      284  , 
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by Nature/ Nurture/ Reason,      23    ;    of the 
soul,      284    

  Crick, Francis  ;    central dogma,      63    ;    DNA, 
double- helical structure, discovery of,      55    

  crime.      See also    legal system 
  criminality, and eugenics,      41    ;    criminology,   

   3  ,   43    ;    i ngerprinting,      34    ;    genetic evidence, 
in criminal trials,       223  –     53     ;    genetic factors,   
    174  –     85     ;    heritability of criminality,      5  ,   290    ; 
   responsibility, criminal,      234  ,    247  –     51   ,   276  , 
  277    ;    and Sry gene,      184    ;    susceptibility, 
criminal,      42    

  CRISPR- Cas,       296  –     7    
  crossing over,      141  ,   165   
  cryptogene,      68   
  culture, popular.      See    genes, in the media 

and popular culture  
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   33  –     4   ,   35  ,   37    ;    and gemmules,       32  –     3     ;    on 
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   32    ;    and nature- nurture discourse,       31  –     3     ; 
   neo- Darwinian synthesis,       49  –     51   ,   136  , 
  271    ;     Origin of Species ,      32  ,   34    ;    theory of 
evolution,       32  –     3   ,   45    ;    theory of gemmules,   
   37    ;    theory of natural selection,      32  ,   41  , 
   49  –     50   ,   98    ;    theory of pangenesis,      37    
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  Dawkins, Richard  ;    memes,      58   .    See also  
  culturgens    ;    Seli sh Gene,      58    ;    on struggle 
between genes and human will,       58  –     9     

  de Buffon, Comte  ;    on reproduction,      27    
  de Candolle, Alphonse  ;    as father of ‘nurture’ 

camp,      36    ;    Galton, Francis, critique of,      36    ; 
    Histoire des Sciences et des Savants depuis 
Deux Siècles ,      36    ;    on nature- nurture 
discourse,       36  –     7     

  de Vries, Hugo  ;    and Mendelian 
inheritance,      40    

  deacetylation,      75  ,   82  ,   105   
  Deacon, Terence  ;    on causality,      254    ; 

   on i rst- order emergence,      260    
  deafness,       100  –     1    
  death penalty,      3  ,   9  ,   190   
  decomposition,      142   
  deletions,      68  ,   151  ,   163  ,   169  ,   174  ,   175   
   demut , likeness,      285   
  density  ;    grey matter,      231    ;    population,      114  , 

  119  ,   125  ,   129  ,   131    ;    synaptic,      104  ,   156  ,   231    
  depolarisation,      89   
  depression  ;    and behavioural genetics,      200    ; 

   candidate genes,      186    ;    and eugenics,      52    ; 
   and free will,      276    ;    in legal cases,      240  , 
  243    ;    manic- depression,      52    ;    maternal 
distress, inl uence of,       91  –     5     ;    microbiomes, 
inl uence of,      64    ;    treatment of,      104  , 
  180  ,   186    

  Descartes, René  ;    Cartesian substance 
dualism,      261    ;    on the mind and 
experience,      261    ;    and Platonic tradition,   
   26    ;    on reproduction,      28    

  destiny, human.      See    determinism  
  determinism  ;    backdoor,      3    ;    beliefs, in the 

ancient world,       17  –     22     ;    and developmental 
integrated complementary 
interactionism.      See    DICI   ;    environmental,   
    1  –     61   ,   6  ,   8  ,   54    ;    and fate,      7  ,   17  ,   39  ,   300    ;    and 
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free will,       254  –     78     ;    genetic,       1  –     61     ;    genetic, 
in complex biological organisms,       62  –     86     ; 
   genetic, in contemporary discourse,   
    2  –     5     ;    genetic, direct- linear- causal model,   
   8  ,   10  ,    53  –     4   ,   273    ;    genetic, and medical 
conditions.      See    medical genetics   ;    genetic, 
in public discourse,       2  –     11    .    See also    genes, 
in the media and popular culture   ;    hard, 
dei nition,      1  ,   2  ,   276    ;    and nature- nurture 
discourse,       15  –     61     ;    philosophical,      1  ,   3  ,   8  , 
   17  –     22     ;    and social attitudes,       8  –     13     ;    soft, 
dei nition,      1  ,   277    

  development  ;    adult, as complex 
multi- causal process,       103  –     8     ; 
   biological, and understanding of 
human personhood,       64  –     6     ;    birth 
order, signii cance of,       225  –     6     ;    in  C. 
elegans ,       111  –     20     ;    chicks, Aristotle on,      64    ; 
   developmental integrated complementary 
interactionism.      See    DICI   ;    dispersal of 
macaques, as development process,   
    128  –     30     ;    of  Drosophila ,       120  –     3     ;    epigenetics,   
   64  ,    74  –     5     ;    evolutionary developmental 
biology,      65    ;    fetal, as multi- causal process,     
  87  –     97     ;    and heredity.      See    heredity   ; 
   human, as a complex multi- causal 
process,       66  –     108     ;    human, and DICI,   
    87  –     108     ;    human, and direct- to- consumer 
genetic testing,       7  –     8     ;    and human identity.   
   See    identity  ,   human   ;    and inheritance, as 
single process,      27    ;    postnatal, as complex 
multi- causal process,       97  –     103     ; 
   preformationism,      64    ;    in voles,       123  –     8     

  Developmental Dual- Aspect Monistic 
Emergentism (DAME),      258  ,    259  –     68   ,   270  , 
   275  –     6   ,   289  ,   302   

  Developmental Integrated Complementary 
Interactionism.      See    DICI  

  diabetes,      6  ,   71  ,   80   
  dichotomy  ;    dichotomous ideas.      See  

  nature- nurture discourse   
  DICI (Developmental Integrated 

Complementary Interactionism)  ;    and 
adult development,       103  –     8     ;    and aggressive 
behaviour,      272    ;    and animal behaviour,     
  109  –     33   ,   110  ,   111  ,   112  ,   119  ,   128    ;    and animal 
choice, possibility of,       132  –     3     ;    and  C. 
elegans ,      111  ,    111  –     20   ,   112  ,   119    ;    concept of,   
   87  ,   268  ,   302    ;    and democracy, causal,   
    268  –     9     ;    and dispersal of mammals,       128  –     32     ; 
   and  Drosophila ,       120  –     3     ;    and emergentism,   
    260  –     8     ;    and environment,      272  ,   273  ,   274  , 

  289    ;    and fetal development,       87  –     97   ,   89  , 
  93  ,   95    ;    and free will,       274  –     8   ,   277    ;    and 
human behaviour,       134  –     187   ,   135  ,   139  ,   143  , 
  147  ,   149  ,   157  ,   160  ,    186  –     7     ;    and human 
development,       87  –     108   ,   89  ,   93  ,   95  ,   108    ; 
   and human personhood,      268  ,   269  ,   272  , 
  274  ,    276  –     302   ,   277  ,   289  ,   296  ,   299    ;    and 
image of God,       289  –     90   ,   295  ,   299    ;    and 
intelligence,       194  –     201   ,   195  ,   200  ,   210  ,    210  –     2     ; 
   and multi- causality,      268  ,   269  ,   272  ,   274    ; 
   and molecular behavioural genetics,      187    ; 
   and neuronal development,      93  ,   95    ;    and 
personality traits,       276  –     7     ;    and post- natal 
development,       87  –     103     ;    and religiosity,   
    201  –     06     ;    and stress,       186  –     7     ;    and voles,   
    123  –     8   ,   128    

  diet  ;    as environmental factor,      6  ,   80  ,    94  –     5   , 
  139  ,   151  ,   155    ;    and genomic modii cation,   
   103    ;    sociological explanation,       269  –     70     

  differentiation  ;    cells,      76  ,   112    ;    sexual,      224  ,   231    ; 
   undifferentiated cells,      97    

  dihydrotestosterone,      228   
  dimorphism, sexual,      226  ,   228  ,   230   
  diploid cells,      165   
  direct- to- consumer (DTC) genetic 

testing,       7  –     8    
  discordance, in twins,      95  ,    150  –     1   ,   173  ,   223   
  disease.      See    medical genetics  
  dispersal,       128  –     32    ;    macaque monkeys,   

    128  –     31     ;    in mammals,       128  –     32     ;    mice,      131    ; 
   wolves,       131  –     2     

  DNA (deoxyribonucleic acid)  ;    amino 
acid sequence, coding of,      66  ,   67  ,   68  , 
  117    ;    base pairs,      66  ,   75  ,   111  ,   120  ,   151  ,   163  , 
  233    ;    chromosomes,      74  ,   120  ,   141  ,   151  , 
   163  –     5   ,   170  ,   173  ,    175  –     6   ,   184  ,    223  –     5   ,   236  , 
  295    ;    codons,      67  ,   69  ,   70    ;    CRISPR- Cas 
technique,       296  –     7     ;    in culture, popular,   
   4  ,    10  –     11   ,   60    ;    cutting,      296    ;    cytosine,       74  –     6     ; 
   DNA- binding proteins,      72    ;    double- helical 
structure, discovery of,      55    ;    duplication,   
   76  ,   163  ,   169    ;    ENCODE project,      4  ,   67  , 
  72    ;    enhancers,       71  –     2   ,   73  ,    74  –     5   ,   78  ,   81    ; 
   epigenetic marks,      66  ,    74  –     81   ,   82  ,    93  –     8   , 
   102  –     3   ,    104  –     7   ,    118  –     9   ,   121  ,   144  ,    151  –     3   ,   173  , 
  175  ,   200  ,   204  ,   211  ,   223  ,   230  ,   300    ;    exon,   
    66  –     8   ,   111    ;    genetic code, breaking of,      55    ; 
   as genetic material, identii cation of,   
   55    ;    genome, dei nition of,      1    ;    genomic 
sequencing,      3  ,   60  ,   72  ,   82  ,   83  ,    111  –     2   , 
  120  ,   153  ,    162  –     4   ,   167  ,   172  ,   200  , 
   295  –     6     ;    identii cation of, as genetic 
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material,      55    ;    indel,      163    ;    instability of,      171    ; 
   intron- exon boundary,      68    ;    intron,       66  –     8   , 
  111    ;    methylation,       74  –     81   ,    94  –     5   ,   102  ,    106  –     7   , 
  118  ,   164    ;    mitochondrial,      151    ;    mutations,   
   296    ;    nuclear,      63  ,   151    ;    nucleotide bases,   
   163    ;    parasitic,      81    ;    promoters,       71  –     2   ,   73  , 
  74  ,   75  ,    77  –     8   ,   81    ;    regulation,      72    ;    repair,   
   273  ,   296    ;    replication,      76    ;    role of,      64  ,   66    ; 
   segment swapping,      165    ;    sequences,      3  , 
  66  ,   68  ,   71  ,   74  ,   95  ,    106  –     7   ,   129  ,   164  ,   174    ; 
   silencers,       71  –     2     ;    in sociobiology, early,      58    ; 
   structure,      55  ,   68  ,   75    ;    transcription of,      71    

  Dobzhansky, Theodosius  ;    and behaviour 
genetics,      55  ,   57  ,   134  ,   188    

  donation.      See also    in vitro fertilisation  ; 
   egg,      7  ,   92    ;    embryo,      92    ;    genetic script of 
donors,      7    ;    and heritability of talents,      7    ; 
   sperm,      7    

  dopamine  ;    DRD4,      186    ;    neurotransmitter,   
   125  ,   128  ,   174  ,   186    ;    receptor D 2  (DRD2),      171    

  double- helix  ;    discovery of,      51    ; 
   replication of,      76    

  Down’s syndrome (trisomy 21)      236   
  drift, epigenetic,      107   
   Drosophila   melanogaster  fruit l ies  ; 

   behaviour, and gene variation,      113  , 
   120  –     2   ,   152  ,   187    ;    development,       120  –     1     ; 
   foraging,       120  –     3     ;    genetic studies, early,      41    ; 
   polymorphism,       120  –     1     

  drugs  ;     C. elegans , impact on,      113    ;    and 
decision- making,      2  ,   240    ;    and epigenetic 
modii cation,      103  ,   106    ;    fetal development,   
   91    ;    as mitigating evidence in criminal 
trials,      234  ,   235  ,   238  ,    240  –     3     ;    and phenotypic 
variance,      137    ;    psychotropic,      176    

  Dugdale, Richard  ;    hereditability of 
criminality,      42    

  Dunham, I.  ;    on genetic attributes of 
conditions,      10    ;    on human genome as 
blueprint,      4    

  Dunlap, Knight  ;    on instinct,       47  –     8     
  duplication, of DNA,      76  ,   163  ,   169   
  dysfunction.      See    abnormality  ;    family,      240    
  dysphoria, gender,      227    

   ears  ;    auditory ability as cognitive function,   
   100    ;    development of auditory system   
   96  ,    100  –     1     

  economics,      3  ,   30  ,   52  ,   58  ,   283   ;    socioeconomic 
status, inl uence of,       196  –     7   ,   225  ,   236  ,   240    

  ectoderm,      88   
  Edinburgh University  ;    and heredity,       30  –     1     

  Edmonds, Thomas  ;    and eugenic thought,      31    
  education.      See also    intelligence 
  educational determinism,      57    ;    Mill, John 

Stuart, on,      30  ,   35    ;    and nature- nurture 
discourse,      15  ,    18  –     20   ,    23  –     4   ,   26  ,   30  ,   35  ,   42  , 
  46  ,   57    ;    teaching of genetics in schools 
and universities,       8  –     9     

  eggs  ;     C. elegans ,      112  ,   118  ,   119    ;    donation of,      7  , 
  92    ;    epigenetic uniqueness of,      94    ;    in fruit 
l ies,      120    ;    in human fertilisation,      32  ,   37  , 
  63  ,   65  ,    80  –     1   ,    87  –     8   ,   296    

  Einstein, Albert  ;    on biological observation,   
   87    ;    on scientii c progress,      62    

  electroencephalographic (EEG) brain 
measurements,      102   

  Eliot, Charles  ;    Congress of Eugenics,      44    
  Eliot, T. S.  ;    on exploration,      302    
  Ellis, Henry  ;    and inheritance of insanity,      31    
  Elman, Jeffrey  ;    on gene- environment 

interaction,      62    
  embryo.      See also    fetal development  ;    in 

 C. elegans , embryogenesis,      112    ; 
   chimerism, and twins,      150    ;    CRISPR 
technology,       296  –     7     ;    Descartes, René, on,   
   28    ;    donation,      92    ;    development,      76  ,    87  –     97     ; 
   in  Drosophila ,      120    ;    early therapeutic 
abortion,      295    ;    embryology,      64    ;    embryonic 
disk,      88    ;    genetic editing,       296  –     7     ;    genetic 
healing,      297    ;    human development,       27  –     8     ; 
   in vitro fertilisation (IVF),      92  ,   183  ,   294  , 
  298    ;    maternal imagination, inl uence 
on,      27    ;    non- invasive prenatal genetic 
testing (NIPT),       295  –     6     ;    preimplantation 
screening,       183  –     4   ,    294  –     5   ,   297    ;    splitting,      96  , 
  151    ;    twins.      See    twins   

  emergentism  ;    and consciousness,      261    ; 
   dei nition of,       259  –     60     ;    dual- aspect 
monistic (DAME),      258  ,    259  –     68   ,   270  , 
   275  –     6   ,   289  ,   302    ;    epistemological,      260  ,   263    ; 
   and free will,      262    ;    further reading,      268    ;    of 
the mind,      262    ;    strong,       261  –     8     ;    strong, and 
supervenience,       262  –     4     ;    weak,      260  ,   263    

  encoding.      See    coding  
  endophenotype (prime behaviour),      131  ,   274   
  enhancers, DNA,       71  –     2   ,   73  ,    74  –     5   ,   78  ,   81   
   Enuma Elish , creation account,      282  ,   293   
  environment  ;    care for, and image of God,   

   284  ,    293  –     4     ;    choice of, and genomic 
modii cation,      103    ;    determinism, 
environmental, and nature- nurture 
discourse,       1  –     61   ,    15  –     6   ,   17  ,   28  ,   29  ,    32  –     3   ,   40  , 
   41  –     2   ,   43  ,   48  ,   49  ,   50  ,    53  –     4     ;    and DICI,      272  , 
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  273  ,   274  ,   289    ;    diet,      6  ,   80  ,    94  –     5   ,   103  ,   139  , 
  151  ,   155  ,    269  –     70     ;    drugs,      2  ,   91  ,   103  ,   106  , 
  113  ,   137  ,   176  ,   230  ,   234  ,   238  ,    240  –     3     ;    effects, 
non- shared (unique)      137  ,    141  –     2   ,    147  –     9   , 
   155  –     6     ;    effects, shared (common),      137  ,   139  , 
   141  –     2   ,   146  ,    147  –     9   ,    155  –     6   ,   204  ,   207    ;    equal 
environment assumption in behavioural 
genetics,       153  –     7   ,   257    ;    as example of 
polysemy in behavioural genetics,       157  –     61     ; 
   exercise,      6  ,   72  ,   78  ,   82  ,   103  ,   104  ,   151    ;    family.   
   See    family   ;    gene- environment interaction,   
    50  –     1   ,    60  –     1   ,   62  ,   122  ,    142  –     4   ,    157  –     9   ,    160  –     1   , 
  169  ,   172  ,   174  ,   178  ,    179  –     80   ,   184  ,   187  ,   235  , 
  246  ,   272    ;    inputs, environmental, and 
animal behaviour,      110  ,    112  –     5   ,   119  ,   122  , 
  125  ,   127  ,   128  ,   132    ;    inputs, environmental, 
and genomic modii cation,      68  ,    70  –     82     ; 
   inputs, environmental, and human 
behaviour,       135  –     49   ,    152  –     61   ,   176  ,   185  , 
   195  –     8   ,    207  –     11     ;    inputs, environmental, 
and human personhood,      289  ,   302    ;    inputs, 
environmental in human development,   
    65  –     6   ,    91  –     5   ,    97  –     9   ,    102  –     3   ,    105  –     7   ,   289    ; 
   inputs, environmental and medical 
genetics,       171  –     2     ;    inputs, environmental 
and same- sex attraction,      213  ,    217  –     21   , 
  222  ,   223  ,   232    ;    maternal distress,       91  –     5     ; 
   polygenic- environmental interaction,      272    ; 
   public understanding of,       6  –     7   ,   9    ;    range 
of, macro-  and micro- ,      88  ,   90  ,   118  ,   119  , 
  133  ,   187    ;    and same- sex attraction,       217  –     21     ; 
   smoking,      78  ,   91  ,   93  ,   95  ,   103  ,   137  ,   151    ; 
   stress,       72  –     3   ,   77  ,   78  ,   79  ,    91  –     3   ,   103  ,   104  ,   106  , 
  114  ,   123  ,   128  ,   186    

  enzymes  ;     α - iduronidase,      170  ,   272  ,   276    ;    and 
catechol- O- methyltransferase gene,      186    ; 
   and digestion,      269    ;    DNA methylation,   
    74  –     7     ;    enzyme replacement therapy,      170    ; 
   histone acetylation,       75  –     6   ,   94  ,   105  ,   106  , 
  118    ;    histone deacetylation,      75  ,   82  ,   105    ; 
   histone methylation,      75  ,   79    ;    kinase,      121    ; 
   monoamine oxidase A (MAOA),       174  –     84   , 
   245  –     53   ,   272    

  epialleles,      79  ,   80   
  epigenetics  ;    acetylation,       75  –     6   ,   94  ,   105  , 

  106  ,   118    ;    in animals,       76  –     8     ;    chromatin 
modii cation, as mechanism,      75    ;    ‘clock’, 
epigenetic,      78    ;    dei nition, contemporary,   
   74    ;    DNA methylation, as mechanism,   
    74  –     81   ,    94  –     5   ,   102  ,    106  –     7   ,   118  ,   164    ;    drift, 
epigenetic,      107    ;    epigenesis, as historical 
term,       64  –     5   ,   74    ;    epigenome,      107  ,   151  ,   153  , 

  164  ,   200  ,   211  ,   223  ,   225    ;    and fetus, inl uence 
of mother on development of,      28    ;    histone 
acetylation,       75  –     6   ,   94  ,   105  ,   106  ,   118    ;    histone 
code,      75    ;    histone methylation,      75  ,   79    ;    and 
human identity, understanding of,       74  –     81     ; 
   marks, epigenetic,       74  –     81     ;    microRNA, 
as mechanism,       73  –     4     ;    modii cations,   
   66  ,    74  –     81   ,   103  ,   106  ,   118    ;    modii cations, 
transgenerational inheritance of,      79    ; 
   pharmacological manipulation,      105    ; 
   regulation, as a dynamic process,       76  –     7     ; 
   rules, epigenetic,      74    

  epigenome,      107  ,   151  ,   153  ,   164  ,   200  ,   211  , 
  223  ,   225   

  epilepsy  ;    and eugenics,      41  ,   46  ,   52    ;    and fetal 
development,      91    ;    seizures, in transgenic 
mice,      69    

  epistasis,      122  ,    143  –     4   ,   152  ,   169  ,   171  ,   187   
  Eppig, Christopher, on intelligence testing,      198   
  equal environments assumption,       153  –     6   ,   257   
  Estabrook, Arthur, and heredity of crime,      42   
  ethics  ;    abortion, therapeutic,       294  –     5     ; 

   behavioural genetics in the legal system,   
   244    ;    bioethics,      182  ,   183  ,   286    ;    chromosomal 
abnormalities,      295    ;    CRISPR- Cas 
technology,       296  –     7     ;    and embryos,       294  –     5     ; 
   image of God framework,      291    ;    infanticide,   
   19  ,    291  –     2   ,   298    ;    medical genetics,       294  –     5     ; 
   prenatal genetic testing,      291  ,    295  –     6     ;    and 
scientii c advances,      302    

  ethology  ;    behaviour, animal,      55    ; 
   instinct, concept of,      55    ;    roots of,      55    ; 
   and sociobiology, emergence of,   
   56  ,   57    

  eugenics  ;    Annals of Eugenics,      55    ;    as 
applied human genetics,      45    ;    demise of,   
    54  –     5     ;    and environmentalism, rise of,      53    ; 
   etymology,      31  ,   38    ;    and Galton, Francis,   
   31  ,    37  –     8   ,   45  ,   46  ,   49  ,   55    ;    and genocide,   
   53    ;    hereditarianism, overlap with,       41  –     2     ; 
   International Congress,       44  –     5     ;    legislation,   
   44  ,    46  –     7   ,    51  –     2     ;    and nature- nurture 
discourse,      31  ,    37  –     8   ,    41  –     2   ,    49  –     55   ,   61    ; 
   objections to,      50    ;    opposition to,      44  ,   53    ; 
   and Platonic thought,      20    ;    Record Ofi ce, 
New York,      42    ;    statistics, and eugenic 
ideals,      45    ;    and sterilisation, compulsory,   
    46  –     7   ,    51  –     2     ;    support for,       44  –     5   ,   46    ;    teaching 
of,      45    ;    and Third Reich,       51  –     2     ;    views, early,   
   31    ;    viriculture,      38    

  eugenics societies  ;    American Breeders’ 
Association,      44    ;    American Eugenics 
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Society,      44    ;    British Eugenics Education 
Society,      44    ;    Cambridge University 
Eugenics Society,      49    ;    Society for Racial 
Hygiene,      44    

  eukaryotes,      72  ,   75   
  eusociality,      57   
  euthanasia, Adolf Hitler on,       51  –     2    
  evolution  ;    anthropology,      280    ;    and biometry, 

emergence of,      45    ;    and creation of 
humankind in the image of God,      280    ; 
   developmental biology, evolutionary,   
   65  ,   111  ,   128  ,   184  ,   260  ,   267  ,   269    ;    game 
theory, evolutionary,      57    ;    genetics, 
evolutionary,      57  ,   110    ;    hominins,      267    ;    and 
human personhood,      280  ,   286  ,   290    ;    and 
inheritance of acquired characteristics, as 
mechanism,      32  ,   33    ;    Lamarckian thought,   
   32    ;    and medical genetics,      298    ;    and natural 
selection, as mechanism,      32  ,   41  ,   49    ; 
   psychology, evolutionary,      57  ,   59  ,   202  ,   281    ; 
   theories of,       32  –     3   ,   45    

  exercise  ;    as environmental factor,      6  ,   72  ,   82    ; 
   and genomic modii cation,      78  ,   82  ,   103  , 
  104  ,   151    

  exons,       66  –     8   ,   111   
  eyes  ;    blindness,       99  –     101   ,   139    ;    cataracts,   

    99  –     100   ,   103    ;    colour,      41  ,   150    ;    heritability of 
sightedness,      139    ;    sight, and development 
of postnatal brain,       98  –     101     ;    vision, 
binocular, in newborns,       99  –     100     ;    vision, 
correction of,      10     

   face discrimination,       98  –     9    
  factor analysis, intelligence,       192  –     3    
  Falconer’s formula,       141  –     3   ,   305   
  families.      See also    mothers  ,   fathers  ,   brothers  , 

  twins  ,   adoption  ;    ancestral inheritance,   
   45    ;    and autistic spectrum disorder,   
   146  ,   172  ,   276    ;    Avon Longitudinal 
Study of Parents and Children,      92  , 
  95    ;    chromosomal mosaicism in,   
   163    ;    criminality, hereditability of,   
    41  –     3     ;    dispersal, mammalian, genetics 
of,       128  –     32     ;    environment, as multi- causal 
factor,      273    ;    environmental causes of 
same- sex attraction,       218  –     9   ,    220  –     1   ,   232    ; 
   environmental effects, shared (common),   
   125  ,    128  –     9   ,   137  ,   139  ,   140  ,   178  ,   208  ,   269  , 
  274    ;    family- based design,       140  –     1     ;    family 
history as genetic evidence,       234  –     6   ,   238  , 
  240  ,   242  ,   243  ,    245  –     6     ;    inheritance in,   
   29  ,    35  –     6   ,   39  ,    41  –     2     ;    genetic diseases in,   

    295  –     7     ;    and genetic effects (additive and 
dominance),      136    ;    genetic parenthood 
and reproductive technologies,      298    ; 
   hereditarianism, hard,       41  –     2     ;    heritability, 
dei nition of,       137  –     8     ;    inheritance, theories 
of,      28  ,   42  ,   46  ,   49    ;    and intelligence, 
genetics of,      138  ,    195  –     8     ;    and monoamine 
oxidase A in families,       175  –     6   ,   180  ,   183  , 
  185  ,   252  ,   272    ;    and molecular genetics,   
   163  ,   165    ;    parent- offspring relationship in 
voles,      125  ,   127    ;    parenting,      13  ,   77  ,   102  ,   137  , 
  154  ,    218  –     9   ,    220  –     1   ,   232    ;    pedigree, as genetic 
evidence,       234  –     6   ,   238  ,   240  ,   242  ,   243  ,    245  –     6     ; 
   and personality traits,       147  –     9     ;    phenotypic 
characteristics in,      46  ,   136  ,   138  ,   150    ;    and 
political attitudes, genetics of,       208  –     10     ; 
   relatives, i rst-  and second- degree,      146  , 
  196    ;    and religiosity, genetics of,      204    ;    and 
schizophrenia,       146  –     7     ;    studies,       42  –     3   ,   60  , 
  80  ,   134  ,   140  ,    154  –     5   ,   166  ,   172  ,   176  ,    176  –     7   , 
  180  ,   233  ,   245  ,   252  ,   272   .    See also    twins   

  fate, fatalism.      See    determinism  
  fathers  ;    chromosomes of,      163    ;    as 

i rst- degree relative,      146  ,   196    ;    and 
neonates, development of,      96    ;    paternity 
disputes,      28    ;    paternal care in voles, level 
of,      124  ,   127    ;    paternal inl uences and 
same- sex attraction,       218  –     9   ,   221    ;    paternal 
smoking,      95    ;    paternal sperm,      79  ,   95    ;    and 
prenatal development,      80    ;    treatment of 
children, as environmental cause,       218  –     9     

  fecundity, in  C. elegans ,      117   
  feeding  ;    of  C. elegans ,      111  –     120  ,   114f3    ; 

   clumping (bordering),       114  –     5   ,   117    ;    of 
 Drosophila ,       120  –     3     ;    of giraffes,      22    ;    solitary,   
    113  –     7   ,   119    ;    social (aggregation behaviour),   
    113  –     7   ,   119    ;    of voles,      123    

  feminism  ;    and eugenics,      44    ;    and genetic 
determinism,      54  ,   58    ;    and image of God,   
   293    ;    and same- sex attraction,      217    

  fertilisation  ;    Darwin, Charles, on,      32    ; 
   and environmental stress,      79  ,   92    ;    and 
epigenesist,      65    ;    fetal development,   
    87  –     8     ;    in fruit l ies,  Drosophila ,      120    ; 
   Galton, Francis, on,       37  –     8     ;    genetic and 
environmental factors,      88    ;    in vitro 
fertilisation (IVF),      92  ,   183  ,   294  ,   298    ; 
   self- fertilisation, in worms,      112  ,   118    ;    and 
twins,      150    

  fetus, development of,       87  –     97    ;    abortion, 
therapeutic,      295    ;    amniocentesis,      295    ; 
   androgen concentration,      228    ;    auditory 
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system,      96    ;    blastocysts,      88  ,   96  ,   296    ; 
   blood- sampling,      228    ;    brain,       88  –     91   ,   93  , 
   96  –     7     ;    as complex multi- causal process,   
    87  –     97     ;    conception,      27  ,   31  ,   287    ;    ectoderm,   
   88    ;    environmental variation,       88  –     97     ; 
   genetic variation,       88  –     97     ;    and maternal 
distress,       91  –     5     ;    nervous system,      91    ;    proteins,   
    87  –     8   ,   89  ,   90  ,   94  ,   98    ;    smoke exposure,      95    ; 
   soul,      284    ;    teratogens,      91    ;    and twins,       95  –     6     ; 
   2D:4D i nger ratio,      228    

  i ngerprinting  ;    of criminals,      34    ;    DNA 
i ngerprinting,      91    

  i rst- degree relative,      146  ,   196   .    See also    family  , 
  mothers  ,   fathers  

  Fisher, Ronald A.  ;    causation, question of,   
   49    ;     Correlation Between Relatives on the 
Supposition of Mendelian Inheritance ,      49    ; 
   and eugenics,       49  –     50     ;    genetic variation in 
populations,       49  –     50     ;    Fisher- Wright model,   
   136    ;    on interaction,      157    ;    Mendelian 
Inheritance,      49  ,   136    

  i tness, inclusive, and sociobiology,      57   
  Five- Factor Model (FFM),       147  –     9    
  i xing, of behavioural traits,      119   
  i xity of species,      11  ,   32   
  l ies.      See     Drosophila   
  l owers.      See    plants  
  Flynn, James  ;    Flynn effect,       198  –     9   ,   306    
   for  gene,       121  –     3    
  foraging, and  Drosophila ,       120  –     3    
  foster care,       101  –     2    
  Fragile X syndrome,       172  –     3    
  frame  ;    open reading,      55    
  frameshift,      70   
  free will.      See also    freedom, mind  ;    and 

artii cial intelligence,      259    ;    belief in, social 
impact of,       12  –     3     ;    and brain function, 
levels of,      255  ,    274  –     6     ;    and choice,       255  –     6     ; 
   consciousness,      255  ,   256  ,    258  –     9   ,   265  , 
  267    ;    critical causation model,      258    ; 
   dei nition of,      2  ,   254  ,    254  –     78   ,    255  –     6     ;    and 
emergentism, developmental dual- 
aspect monistic (DAME),       259  –     68   ,    275  –     6     ; 
   and emergentism, signii cance of,      259    ; 
   and emergentism, strong,       261  –     8     ;    and 
emergentism, weak (epistemological),   
   260  ,   263    ;    experience of,      254  ,   258  ,   259  , 
  261  ,   265  ,   267  ,    274  –     6   ,   278    ;    falsii cation of, 
possibility of,       274  –     8     ;    genetic determinism,   
    12  –     13   ,    276  –     7     ;    illusion of,      12  ,    274  –     5     ;    and 
image of God framework,       299  –     301     ; 
   Kant and libertarian notion,       29  –     30     ;    and 

Laplacean universe, idea of,      262    ;    mind 
and brain, relationship between,   
    254  –     78     ;    neural correlates of 
consciousness,      258  ,   265    ;    nomic regularity 
of the brain, assumption of,      259    ;    reality, 
ontological, of,       274  –     5   ,   278  ,    301  –     2     ; 
   responsibility, human, for crime,      234  , 
   247  –     51     ;    self- causation, impossibility of,   
   259    ;    strong, defence of,      258    

  freedom, human.      See also    free will, 
determinism  ;    and animal studies,      111    ; 
   and genetic variation,       254  –     78     ;    human 
rights,       292  –     3     ;    Hitler, Adolf, on,      52    ;    and 
the image of God,      300    ;    James, William, 
on,      254    ;    Kantian,       29  –     30     ;    Schopenhauer, 
Arthur, on,      254    ;    undermining of,      255   . 
   See also    eugenics   ;    Wilson, E. O., on,     58    

  fruit l ies.      See     Drosophila   
  Fuller, John L.  ;     Behavior Genetics ,      55    ; 

   behaviour, human,      55     

   Gage, Fred H.  ;    on transposon insertion,       82  –     3     
  Galen  ;    Galenic medicine,      22  ,   30    ;    translation 

of, Constantine,      22    
  Galton, Francis  ;    background, academic 

and personal,       33  –     4     ;    on class, social,      34    ; 
   and Darwin, Charles,      30  ,    33  –     4   ,   35  ,   37    ;    de 
Candolle, response to,      36    ;     English Men 
of Science: Their Nature and Nurture ,   
   36    ;    on eugenics,      31  ,    37  –     8   ,   45    ;    as father of 
‘nature’ camp,      36    ;    and i ngerprinting,      34    ; 
   Galton, Emma,      34  ,   35    ;    Galton Eugenics 
Professorship,      46  ,   49  ,   55    ;    Galton Laboratory 
of National Eugenics,      46  ,   55    ;    Galton 
Professorship of Human Genetics,      55    ; 
   and gemmules, theory of,      37    ;    on heredity,   
   27  ,   29  ,   30  ,    33  –     7     ;     Hereditary Genius ,      29  , 
  35    ;     History of Twins as a Criterion of the 
Relative Power of Nature and Nurture ,   
   36    ;     Inquiries into Human Faculty and 
its Development ,      38    ;    and nature- nurture 
discourse,       15  –     6   ,   24  ,   27  ,    33  –     8     ;    on natural 
selection,      38    ;    and Pearson, Karl,      46    ; 
    Practical Moral and Political Economy ,   
   31    ;    rabbits, testing of blood samples,      37    ;    on 
statistics, beauty of,       34  –     5     ;    on stirp,      37    

  gametes,      79  ,   291   
  Garcia, John  ;    and instinctive behaviour, 

animals,      56    
  Garrod, Archibald Edward  ;    inborn errors 

of metabolism,      40    ;    and Mendelian 
inheritance,      40    
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  Gattaca,      10   
  GCTA (genome- wide complex trait 

analysis),      168  ,   195  ,    199  –     200   ,   209   
  gemmules,       32  –     3   ,   37   
  gender.      See also    same- sex attraction  ; 

   atypicality,       219  –     20   ,    226  –     32     ;    identity,      23    ; 
   newborn ability to discern gender,      98    

  gene- environment interaction (G x E),      122  , 
   142  –     4   ,    157  –     9   ,    160  –     1   ,   169  ,   172  ,   174  ,   178  , 
   179  –     80   ,   184  ,   187  ,   235  ,   246   ;    Elman, 
Jeffrey on,      62    ;    Hogben, Lancelot, on,   
    50  –     1   ,   158    ;    and nature- nurture discourse,   
    60  –     1     ;    polygenic- environmental 
interactionism,      272    

  genes for, mistaken ideas about,       3  –     11   ,   60  , 
  119  ,   126  ,   127  ,    181  –     2   ,    206  –     7   ,    221  –     2   ,   223  ,   232  , 
  273  ,   274   

  genes, in medical conditions.      See    medical 
genetics  

  genes, in the media and popular culture,       2  –     11    
  genes, study of.      See also    genetic  ;    behavioural 

genetics,       134  –     253     ;    as ‘difference makers’,   
   272    ;    direct- to- consumer (DTC) genetic 
testing,       7  –     8     ;    gene expression,      73  ,   118  ,   153    ; 
   gene therapy,      170  ,   276    ;    and legal system,   
    233  –     51     ;    mapping,      4  ,   7  ,   60  ,   91  ,   94  ,   108  , 
  143    ;    medical genetics, as application of 
behavioural genetics,       144  –     7     ;    molecular 
behavioural genetics,       162  –     87     ;    molecular 
genetics,       162  –     87     ;    non- additive genetic 
effects,      143    ;    one gene, one trait model,   
    8  –     10   ,   53  ,   59  ,   273    ;    polymorphism,       120  –     1   , 
   129  –     31   ,   163  ,    167  –     9   ,   171  ,   172  ,   173  ,   200  , 
  206  ,   209  ,   246    ;    quantitative behavioural 
genetics,       134  –     253     ;    and sexual orientation,   
    213  –     32     ;    teaching in schools and 
universities,       8  –     9     ;    transcription,      73    ; 
   variable products of, and understanding 
of human identity,       66  –     71     ;    variation, and 
animal behaviour,       109  –     33     

  genes, types of  ;     α - iduronidase gene,      170  , 
  272  ,   276  ,   298    ;    androgen receptor gene,   
   224  ,   229    ;    apolipoprotein gene,      199    ; 
   ASPM gene,      89  ,   305    ;    back- up, lack 
of,      176    ;    BRCA1 gene,      272  ,   295    ;    in  C. 
elegans ,       111  –     20     ;    candidate.      See    candidate 
genes   ;    catechol- O- methyltransferase 
gene,      186    ;    complement factor C4 gene,   
   171    ;    cryptogene,      68    ;    defective,      169  ,   294    ; 
   dominant,      50  ,   69  ,   90  ,   121  ,   125  ,    136  –     7   ,   138  , 
   142  –     3   ,   151  ,   265    ;     dp110  gene,      122    ;    DRD4 
gene,      186    ;    expressed,      69  ,   90  ,   94  ,   121  ,   152    ; 

    for  gene,       121  –     3     ;    glucocorticoid receptor 
gene,      77    ;    homologues,      112  ,   120    ;    insulin 
signalling genes,      122    ;     InR  gene,      122    ; 
   jumping genes,      81    ;    longevity,      80    ;    major 
histocompatibility complex genes,      106    ; 
    MAOA  gene.      See    monoamine oxidase 
A   ;     MeCP2 gene ,      82    ;    microbial, human,   
   83    ;    mutant genes,      41  ,   144  ,   173  ,   184  ,    272  –     3   , 
  295    ;     npr- 1 gene ,       115  –     9     ;    PCSK9 gene,      271    ; 
   pleiotropic,       121  –     2     ;    polymorphic,       129  –     30     ; 
   promoters,       71  –     2   ,   74  ,   74  ,    77  –     8   ,   81    ; 
   protein- coding,      66  ,   67  ,    70  –     1   ,   82  ,   123  , 
  167    ;    protein- encoding,      171  ,   195    ; 
   protein- generating,      66    ;    recessive,      41    ;    for 
risk,      239    ;    for same- sex attraction,      221  ,   223  , 
  232    ;    segregating,      136    ;    seli sh,      58    ;    serotonin 
transporters,       129  –     31   ,   150    ;    SLC6A4,      246    ; 
   segregating,      136    ;    sexual differentiation 
genes,      224    ;    sonic hedgehog gene,      224    ; 
   Sry gene,      184  ,   228    ;    variable products of,   
   66    ;    variant,      167  ,   169  ,   174  ,   194  ,   199  ,   235  , 
  252    ;    VMAT2 gene,      206    ;    warrior gene,      5  , 
   181  –     2     ;    X- linked,      174  ,   224    

  Genesis, Book of, and image of God,       281  –     5   ,   300   
  genohype,      5   .    See also    genes, in the media  ;  

 DNA, in popular culture  
  genome  ;    dei nition of,      1    ;    DNA sequencing,   

   3    ;    genome- wide association study 
(GWAS),      90  ,    167  –     9   ,    171  –     3   ,    199  –     200   ,   209  , 
  224  ,   235  ,   253  ,   294    ;    genome- wide complex 
trait analysis (GCTA),      168  ,   195  ,    199  –     200   , 
  209    ;    genomic sequencing,      3  ,   60  ,    67  –     70   , 
  72  ,   74  ,   82  ,   83  ,   107  ,   111  ,   120  ,   153  ,    162  –     4   ,   167  , 
  172  ,   200  ,   295    ;    Human Genome Project,   
   4  ,   60  ,   163    ;    human genomic care, and 
the image of God,       294  –     8   ,    300  –     1     ;    and 
information l ow,      63    ;    integration of, and 
understanding of human identity,      86    ; 
   metaphors, popular,      4    ;    misunderstanding 
of,      63    ;    non- protein- coding sections,      64    ; 
   read- only vs. read- write,      66    ;    reference 
genome,      163    ;    regulation,       66  –     70     ; 
   sequencing, of i rst organism,      111    

  genome, regulation,       66  –     70    ;    alternative 
splicing,       66  –     8   ,   67f2    ;    post- genomics,      134    ; 
   post- translational protein modii cations,   
    70  –     1     ;    RNA editing,       68  –     9     ;    RNA 
modii cations,      70  ,   304    ;    translational 
recoding,       69  –     70     

  genome- wide association study (GWAS),   
   90  ,    167  –     9   ,    171  –     3   ,    199  –     200   ,   209  ,   224  ,   235  , 
  253  ,   294   
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  genome- wide complex trait analysis 
(GCTA),      168  ,   195  ,    199  –     200   ,   209   

  genotype  ;    dei nition of,      41  ,   95    ;    and 
determinism,      2    ;    and dispersal,      130    ; 
   genotype- environment interaction,      144  , 
  158    ;    genotyping,      150  ,   167  ,   173  ,   177  ,   179  , 
  180  ,   183  ,   186  ,   235  ,   238   .    See also    MAOA   ; 
   and phenotype,      117  ,   138  ,   180    

  germ cells,      40  ,   41  ,    64  –     5   ,   81  
  germinal material,      37  ,   41    ;    germinal 

selection, theory of,      40    
  German National Socialism,      51   
  Gifford, Adam  ;    Gifford lecturers,      279    ;    on 

God as the great Author,      279    
  Gilbert, Walter,  ;    on the genome,      4    
  glucocorticoids  ;    cortisol,      73  ,   77  ,   229    ; 

   receptor gene,      73  ,   77  ,   102    
  glutamate, excitatory functions of,      69   
  glycosylation,      71   
  God  ;    autonomy from,      294    ;    as caregiver,      284  , 

  290    ;    and creation,       281  –     4   ,    285  –     6   ,    287  –     8   , 
  293  ,   298    ;    and determinism, in ancient 
literature,      17    ;    the Father, as member of 
the Trinity,      299    ;    genetics and theology, a 
conversation,       279  –     302     ;    image of,       279  –     302     ; 
   the Son.      See    Jesus Christ   

  Goddard, Henry  ;    and hereditarianism,       42  –     3     ; 
   reproduction, prevention of, in criminal 
families,       42  –     3     

  gonadotropin- releasing hormone,      106   
  Gottlieb, Gilbert  ;    on developmental systems 

approach,      65    
  Grant, Madison  ;    on nature- nurture 

discourse,      39    
  graphene, as example of substance with 

range of properties,      263   
  Greg, William  ;    on inheritance and 

reproduction,      31    
  Gregory, John  ;    on heredity,       30  –     1     
  grey matter volume,      105  ,   231   
  Grifi ths, Paul E.  ;    and ethology,      56    
  Groff, Philip, on  Silence ,      23   
  Grotjahn, Alfred, and controlling of 

reproduction,      51   
  guilty intent (mens rea),      234  ,    237  –     9   ,   240  ,   251   
  gun control, USA,      10   
  GWAS (genome- wide association study),   

   90  ,    167  –     9   ,    171  –     3   ,    199  –     200   ,   209  ,   224  ,   235  , 
  253  ,   294    

   H- Y antigens,      225   
  haemoglobin,      260   

  hair  ;    cells,      96    ;    colour/ structure,      10  ,   150  ,   294    ; 
   follicles,      94    

  Haldane, J. B. S.,  ;    and eugenics,      44  ,   50    ;    and 
neo- Darwinian synthesis,      50    

  Hamilton, William D.  ;    on evolutionary 
game theory,      57    

  happiness.      See    well- being  
  Harvard University,      43  ,   44  ,   57  ,   101   
  Hatemi, Peter K.  ;    on heritability of 

politics,       206  –     9     
  Hawking, Stephen  ;    and amyotrophic lateral 

sclerosis,      69    
  height, heritability of,      168   
  Heldriss of Cornwall’s  Silence ,       23  –     4    
  hereditarianism  ;    hard, and nature- nurture 

discourse,       41  –     2     
  heredity/ inheritance.      See    inheritance 
  theory of,      33  ,   37    
  heritability  ;    aggression,      152  ,    175  –     6     ;    analysis,   

    140  –     44   ,   152  ,   154    ;    in animal behavioural 
studies,      152    ;    of autism,      146  ,    170  –     3     ;    of 
body size,      139    ;    dei nition of,       137  –     8   ,   161    ; 
   as example of polysemy in behavioural 
genetics,       157  –     61     ;    of extraversion,      147    ;    of 
height,      168    ;    and inheritance, confusion 
between,      210    ;    of intelligence (IQ and  g ),   
   59  ,   138  ,   188  ,   193  ,    194  –     201     ;    of medical 
conditions.      See    medical genetics   ; 
   ‘missing’,      169    ;    of neuroticism,      147    ;    of 
personality,       147  –     9   ,   208  ,   274    ;    ‘phantom’,   
   169    ;    of politics,       206  –     10     ;    in quantitative 
genetics, meaning of,      137    ;    of religiosity,   
    201  –     6     ;    of rheumatoid arthritis,      140    ;    of 
schizophrenias,      140  ,    146  –     7   ,    170  –     3     ;    of 
sightedness,      139    ;    of traits, in plants,      159    ; 
   of traits in twins,       139  –     40   ,   147  ,   149  ,   222    ; 
   universality of,      140    ;    values, high, in 
adulthood,      211    ;    values, zero and non- zero,   
    273  –     4   ,   277    

  hermaphrodites,  C. elegans ,      112   
  Herrnstein, Richard J.  ;     The Bell Curve ,      59  ,   188    ; 

   on genetic explanation for intelligence,      59    
  heterozygosity,       130  –     1    
  Hibbing, John  ;    on political beliefs,      3    
  hierarchy, social,      3  ,   8  ,   9  ,    18  –     20   ,   32  ,   33  ,   35  ,   41  , 

  43  ,   44  ,    51  –     2   ,   191  ,   291   
  hippocampus,       81  –     2   ,   84  ,    103  –     4   ,   152   
  Hippocrates  ;    and determinism,      17    ; 

   Hippocratic School, translation by 
Constantine,      22    

  histone  ;    acetylation,       75  –     6   ,   94  ,   105  ,   106  , 
  118    ;    code,      75    ;    deacetylation,      75  ,   82  ,   105    ; 
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   methylation,      75  ,   79    ;    modii cation,      75    ; 
   structure,      75    

  Hitler, Adolf  ;    Aryan ideal,      51  ,   291    ;    and 
eugenics,      47  ,    51  –     2     ;    on human freedom,   
   52    ;    image of God, language of,       290  –     1   ,   298    ; 
    Mein Kampf ,       290  –     1     

  Hofstadter, Richard  ;    and role of 
environment in human identity,      53    ;     Social 
Darwinism in American Thought ,      53    

  Hogben, Lancelot  ;    eugenics, critique of,   
   50    ;    gene- environment integration in 
biological variation,       50  –     1   ,   158    

  Holmes, Oliver W.  ;    and eugenics,      233    
  Holmes, Samuel J.  ;    genetics, and pure 

breeding,      45    ;     Life and Morals ,      45    ;     Studies 
in Evolution and Eugenics ,      45    

  Holocaust,       52  –     3    
  homologues, in  C. elegans ,      112   
  homosexuality.      See    same- sex attraction  
  homozygotes,       130  –     1   ,   187  ,   199   
  hormones  ;    androgens,      224  ,    228  –     30   ,   231    ; 

   androstenedione,      228    ;    cortisol,      73  , 
  77  ,   229    ;    dihydrotestosterone,      228    ; 
   fetal hormone concentration,      228    ; 
   gonadotropin- releasing,      106    ;    interaction 
with microbiome,      84    ;    neural development,   
   232    ;    and same- sex attraction,       228  –     30     ; 
   testosterone,      228    

  Human Genome Project,      4  ,   60  ,   163   
  Hume, David  ;    on evidence for beliefs,      162    ; 

    A Treatise of Human Nature ,      268    
  Huntington’s disease,      151   
  Hurler syndrome,      170  ,   272  ,   276  ,   294  ,   298   
  Huxley, Julian  ;    eugenics, opposition to,      50    
  Huxley, Thomas Henry  ;    Huxley Lecture,      45    
  hypermethylation,      102   
  hypothalamus,      73  ,   77  ,   230    

   identity  ;    in Christ,      286    ;    confusion,      155    ; 
   gender, in medieval literature,      23    ; 
   genetic,      298    ;    homosexual,      214  ,   224    ; 
   human, and animals, behaviour and 
genetic variation,       109  –     33     ;    human, 
i xity of,       11  –     13     ;    human, and genetics, 
contemporary,       62  –     86     ;    human, historical 
views of,       15  –     61     ;    human, and image of 
God,       279  –     301     ;    human, and multi- causal 
development process,       87  –     108     ;    human, 
and nature- nurture discourse,       15  –     61     ; 
   measures of,      222    ;    self- identity,      214  ,   216  , 
  221    ;    sequence, in  C. elegans ,       111  –     2     ;    theory 
of,      262    

  image of God,  imago Dei ,       279  –     302    ;     adam  
as  nephesh ,      287    ;    in ancient civilisation,   
    280  –     4     ;    in anthropology,      280    ;    biblical 
account,       281  –     6   ,    286  –     8   ,    293  –     4   ,   299    ; 
   compatibility of science and theology,   
    286  –     98     ;    creation care, mandate for,   
   284  ,    293  –     4     ;    creation myths, ancient,   
    282  –     3   ,   293    ;    and CRISPR- Cas technology, 
ethical dilemma of,       296  –     7     ;    dei nition 
of,       280  –     6     ;    and DICI,       289  –     90   ,   295  ,   299    ; 
   distortion of,       290  –     3     ;    diversity gender, 
celebration of,       298  –     9     ;    and evolution,      280    ; 
   framework, rejection of,       290  –     2     ;    function 
of,      284    ;    genetic mutation, problem of,   
   294    ;    genetics, application to,      290    ;    and 
God as caregiver,      284  ,   290    ;    Hitler, Adolf, 
on,       290  –     1   ,   298    ;    and human genomic 
care,      294  ,    300  –     1     ;    and human identity,   
    286  –     9   ,   299  ,   302    ;    and human rights,   
    292  –     3     ;    insights from academic disciplines,   
    279  –     80     ;    I- Thou relationship,      299    ;    Jesus 
Christ, as exact image of God,       285  –     6   , 
  297    ;    and Judaeo- Christian world- view, 
inl uence of,      279    ;    and moral responsibility,   
    299  –     301     ;    neuroscience, insights from,   
   288    ;    prenatal genetic testing,      291  ,    295  –     6     ; 
   and resurrection of the body,      289    ;    rulers, 
human, as,       282  –     4     ;    sanctity of human life,   
   39  ,   292    ;    and  sheol , understanding of,      288    ; 
   substantialist interpretation,       289  –     90     ;    and 
the Ten Commandments,      285    ;    utilitarian 
philosophy,       291  –     3     ;    and value/ status of 
individual,      280  ,    290  –     3     

  immunology  ;    autoimmune disease,      166    ; 
   CD45, function of,      301    ;    immune system,   
   62  ,   72  ,   73  ,   78  ,    83  –     4   ,   85  ,   106  ,   117  ,   171  ,   172  , 
  232  ,   266    ;    maternal immune hypothesis,   
    225  –     6     ;    microbiome, interaction with,      84    

  implantation.      See also    fertilisation  ;    embryos,   
   88  ,   294  ,   296    ;    preimplantation diagnosis,   
    183  –     4   ,    294  –     5   ,   297    

  imprint  ;    exact, Jesus Christ and image of 
God,       285  –     6     ;    olfactory,      119    

  impulsivity,      5  ,   147  ,   177  ,   180  ,   234  ,   236  ,   238  , 
  240  ,   244  ,    246  –     8   ,   257   

  in vitro fertilisation (IVF),      92  ,   183  ,   294  ,   298   
  INAH3, hypothalamus,      230   
  indel,      163   
  infanticide,      19  ,    291  –     2   ,   298   
  information, types of,      64   
  inheritance/ heredity  ;    of acquired 

characteristics,      32  ,   37  ,   40  ,   41    ;    blending,   
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   33    ;    cultural,      58    ;    of disease, human,   
    30  –     1     ;    etymology of word,      28    ;    eugenics, 
overlap with,       41  –     2     ;    and i xity of species,   
   32    ;    Galton, Francis, views on,      27  ,   29  , 
  30  ,    33  –     7     ;    genetics, centrality of,      41    ;    and 
heritability, confusion between,      210    ; 
   Kant, Immanuel, and inl uence of the 
environment,      29    ;    Lamarckian thought,   
   32  ,   40  ,   41    ;    Mendelian Inheritance,      8  , 
  33  ,    40  –     1   ,   45  ,   49  ,   59  ,   129  ,   136  ,   165  ,   169  , 
  170  ,   222    ;    and natural selection,      32  ,   41  , 
   49  –     50   ,   98    ;    and property legislation,      29  , 
  33    ;    transgenerational inheritance of 
epigenetic modii cations,      79    ;    views, 
pre- 18 th  century,       27  –     8     ;    X- linked,      174  ,   176    

  innateness.      See also    nature- nurture 
discourse  ;    behaviour,       15  –     6   ,   18  ,    24  –     6   , 
  33  ,   43  ,    47  –     9   ,   56  ,   96    ;    innate capacity, 
and same- sex attraction,      218  ,   231    ; 
   innate ideas, inheritance of,      26    ;    innate 
immune system, in  C. elegans ,      117    ; 
   instinct, as dei nition of nature,      1  ,    47  –     8     ; 
   instinct theories, and ethology,       55  –     6     ; 
   instinct theories, and psychology,      52    ; 
   instinctivism, doctrine of,      43    ;    and 
nature- nurture discourse,       55  –     6   , 
   81  –     82   ,    90  –     91     

   InR  gene,      122   
  insanity  ;    defence,      234  ,    236  –     7   ,    238  –     9   ,   250    ; 

   inheritance of,      31  ,   36  ,   41  ,   45    
  insects.      See     Drosophila   
  insertion  ;    germ- line,      81    ;    retrotranspositional 

insertion events,      171    ;    transposon,      68  ,    81  –     3   , 
  151  ,   152  ,   169  ,   171    

  instinct.      See    innateness, nature- nurture 
discourse  

  insulin,      71  ,   122   
  intelligence.      See also    IQ  ;    artii cial,      259    ; 

   and autism,      145  ,   171    ;    and behavioural 
genetics, critique of,      188    ;    ‘breeding’ of,   
   46    ;    dei nition of,      189    ;    and DICI,       194  –   
  201   ,   195  ,   200  ,   210  ,    210  –     2     ;    environmental 
inl uences,      192  ,    195  –     9     ;    factor analysis,   
    192  –     3     ;    i xity of,      59    ;    Flynn effect,   
    198  –     9   ,   306    ;    general cognitive ability,   
   192  ,   193    ;    general intelligence ‘g’,       192  –     4     ; 
   genetics of,       188  –     201     ;    heritability of,   
   59  ,   138  ,   188  ,   193  ,    194  –     201     ;    measures of,   
    188  –     94     ;    molecular genetics of,       199  –     201     ; 
   motivation, impact of,      193    ;    and music,   
   97    ;    Raven’s test,       198  –     9     ;    psychometric 
testing,       189  –     201   ,   210    

  intent, guilty (mens rea), and genetic 
evidence,      234  ,    237  –     9   ,   240  ,   251   

  interactionism.      See also    causation/ 
causality  ;    bioecological interaction,   
   159    ;    developmental integrated 
complementary.      See    DICI   ;    dominance 
effects,      135  ,   143    ;    epistasis,      122  ,    143  –     4   ,   152  , 
  169  ,   171  ,   187    ;    as example of polysemy 
in behavioural genetics,       157  –     61     ;    gene- 
environment.      See    gene- environment   ; 
   non- additive genetic effects,       143  –     4   ,   152  , 
  187    ;    non- linear interactions,      262    ;    two- way 
interactions,      262    

  intersex hypothesis,      226  ,   307   
  intestine  ;    enteric nervous system,      84    
  introns,       66  –     8   ,   111   
  ion channels  ;    functioning of nervous tissue,   

   68    ;    ionic exchange,      89    
  IQ, intelligence quotient.      See also  

  intelligence  ;    adoption studies,       196  –     7     ; 
   and aggression in males,      236    ;    Binet 
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   57    ;    heritability of,      59  ,   138  ,   188  ,   193  , 
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variation,      51  ,   158    
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neuronal systems,      266    

  isoforms,      67  ,   252    

   James, William  ;    on freedom,      254    ; 
   on instinctivism,      43    ;     Principles of 
Psychology ,      43    

  Jensen, Arthur  ;    as educational determinist,   
   57    ;    Jensen affair,      188    ;    on race,      158    

  Jesus Christ  ;    as exact image of God,       285  –     6   , 
  297    ;    as i rstborn over creation,       285  –     6     ;    and 
the greatest commandment,      285    ;    identity 
in Christ,      286    ;    as member of the Trinity,   
   299    ;    and restoration of humankind,      286    ; 
   as Son of God,      299    ;    on the soul,      289    

  Johannsen, Wilhelm  ;    genetic 
terminology,       40  –     1     

  Johns Hopkins University,      47   
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  Judaeo- Christian world- view, inl uence of,   
   279  ,   302   

  jumping genes.      See    transposons  
  justice  ;    as characteristic of Samas, sun- god,   

   283    ;    criminal justice system.      See    legal 
system   ;    and eugenics,      31    ;    and free will,      13     

   Kant, Immanuel,       29  –     30    ;    freedom, 
understanding of,       29  –     30     ;    and heredity,   
   29    ;    inl uence of the environment on 
inheritance,      29    ;    on race,      29    

  karyotyping,      151  ,    236  –     7   ,   239   
  Keller, Evelyn Fox  ;    on environmental 

determinism,      54  ,   56    ;    on polysemy in 
behavioural genetics,      157    ;    on role of 
nature and nurture in development of 
intelligence,      196    

  Kendler, Kenneth  ;    on polygenic- environmental 
interactionism,      272    ;    on stability,      271    

  Kevles, Daniel J.  ;    on eugenics,      37    ;    on 
Galton, Francis,      34  ,   188    ;    on Pearson, Karl,   
   45    ;    on sterilisation,      51    

  Kim, Jaegwon  ;    on brain mechanisms,      258  ,   262    
  kinase,      121   
  King’s College London,      34    

   labelling, effects of,      13  ,   230   
  Labour Party, opposition to eugenics,      44   
  Lamarck, Jean- Baptiste  ;    and Darwin, 

inl uence on,      32    ;    evolutionary theory,   
   32    ;    i xity of species,      32    ;    inheritance of 
acquired characteristics,      32  ,   40    ;    and 
nature- nurture discourse,      20  ,    31  –     2   ,   40  , 
   41  –     2   ,   50    ;    neo- Lamarckian thought,       40  –     2     ; 
    Philosophie zoologique ,      32    

  Lander, Eric, and the chopstick 
problem,      166   

  language  ;    dichotomous,      1  ,   3  ,    13  –     4   ,    15  –     61   , 
   15  –     6   ,    22  –     5   ,    52  –     3   ,   61  ,   66  ,   107  ,   135  ,   161    ; 
   Platonic,      18  ,   26  ,   287    ;    popular.      See    DNA, 
and genes, in the media and popular 
culture   ;    processing ability in blind 
persons,      100    ;    scientii c, avoidance of 
genohype,      5    
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  learning.      See    ability  ,   intelligence  
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   190    ;     Bayout v Francesco (2009) ,      246    ;     Buck 
v Bell (1927) ,      46  ,   223    ;     von Dohlen v State 
(2004) ,      243    ;     Hawkins v Wong (2010) ,      243    ; 
    Mobley v State (1993) ,      240  ,   245  ,   252    ;     State 

v Creech (1999) ,      244    ;     State v Thompson 
(2004) ,      237    ;     Stewart v Landrigan (2001) ,   
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    246  –     7   ,   252    ;     United States v Loughner 
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evidence,      237  ,   249  ,    250  –     1     ;    family history, 
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  240  ,   242  ,   243  ,    245  –     6     ;    genetic evidence, 
aggravating,       243  –     5     ;    genetic evidence and 
criminal trials,       233  –     53     ;    genetic evidence, 
mitigating,      234  ,   237  ,    240  –     4   ,   246  ,    250  –     1     ; 
   genetic evidence, molecular,       245  –     7     ; 
   genetics, use of, an assessment,       251  –     3     ; 
   and guilty intent (mens rea defence),      234  , 
   237  –     9   ,   240  ,   251    ;    human responsibility,   
    247  –     51     ;    insanity defence,      234  ,    236  –     7   , 
   238  –     9   ,   250    ;    karyotyping,       236  –     7   ,   239    ; 
   paternity disputes, and overactive 
maternal imagination,      28    ;    pedigree, as 
genetic evidence,       234  –     6   ,   238  ,   240  ,   242  , 
  243  ,    245  –     6     ;    reformist view of genetic 
evidence,       249  –     50     ;    Supreme Court, 
USA,      46  ,   190  ,   244  ,   245  ,   306    ;    single- gene 
genotyping, use of,      235  ,    245  –     53     

  legislation  ;    death penalty in cases of 
cognitive impairment,      190    ;    Eighth 
Amendment to the US Constitution, 
and genetic mitigation,      241    ;    eugenics,      44  , 
   46  –     7   ,    51  –     2     ;    against infanticide,      291  ,   292    ; 
   Law for the Prevention of Hereditarily 
Diseased Progeny,       51  –     2     ;    primogeniture,   
   29    ;    property, and inheritance,      29  ,   33    ; 
   sterilisation, compulsory,      39  ,    46  –     7   ,    51  –     2     

  Lehrman, Daniel  ;    critique of instinctive 
behaviour,      56    

  Lewontin, Richard  ;    on genetics of 
intelligence,      57  ,   134  ,   158  ,   197    

  liberalism  ;    liberal society, and causation,   
   221    ;    liberal society, John Locke on,      26    ; 
   and public thinking in USA,      53    ;    and 
reproduction, state- controlled,      54    

  Libet, Benjamin  ;    on free will,      275    ;    Libet 
experiments,      275    

  ligands,       115  –     7    
  linkage  ;    analysis,      165    ;    linkage disequilibrium,   

   165    ;    and same- sex attraction,      224    
  lipids,      71   
  literature, ancient, and determinism,       17  –     22    
  Locke, John,      26  ,   27   ;     Essay Concerning 
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rejection of,      26    ;    on liberal society,      26    ; 
   nurturing of nature, human,      26    ;    Some 
Thoughts Concerning Education,      26    ;    and 
tabula rasa (blank slate) terminology,      26    

  London School of Economics,      50   
  Lorenz, Konrad  ;    and ethology,      55    
  lottery, genetic,      4  ,   60   
  Lucas, Prosper  ;    and heredity,      28    
  Lumsden, C. J.,  ;    on inheritance, cultural,   

   58    ;     Genes, Mind and Culture ,      58    
  lymphocytes,      107   
  lysosomes  ;    and Hurler syndrome,      170    ; 

   neuronal,      276    ;    lysosomal storage,      170     

   macaques  ;    behaviour, and gene variation,   
    128  –     31   ,   181    ;    dispersal,       128  –     30   ,   174    

  Mackie, John,  ;    on multi- causal effects,      269    
  Maddox, John,  ;    on homosexuality,      213    
  magnetic resonance imaging (MRI),      231   
  mammals.      See    animals  ,   family  
  manic- depression,      52   
  MAOA.      See    monoamine oxidase A  
  Maori,      5  ,    181  –     2    
  mapping, genetic,      4  ,   7  ,   60  ,   91  ,   94  ,   108  ,   143   
  markers  ;    addictions,      238    ;    DNA,      11    ; 

   environmental quality,      196    ;    epigenetic,   
   94    ;    genetic,      196  ,    223  –     4   ,   238    ;    polymorphic,   
   131    ;    proxy,      94    ;    sexual identity,       223  –     4     ; 
   single nucleotide polymorphisms (SNPs),   
   163  ,    167  –     9   ,   171  ,   172  ,   173  ,   200  ,   209    ;    variable 
number tandem repeat (VNTR),      129  ,   131  , 
  150  ,   174    

  Marsh, Clive,      280  ,   299   
  material, germinal,      37  ,   41   
  maternal.      See    mothers  
  mathematics  ;    in behavioural study,      12    ; 

   biometrics,       135  –     6     ;    Falconer’s formula,   
    141  –     3   ,   305    ;    Fisher- Wright model,      136    ; 
   and genetic variation,      49  ,   138    ;    and 
intelligence,      189  ,   193  ,   200    ;    mathematical 
signii cance,      266    ;    model- i tting,       142  –     3     ; 
   neo- Darwinian synthesis,      136    ;    and platonic 
language,      18    ;    statistics,      35  ,    45  –     6   ,   50  ,   97  , 
   137  –     8   ,    141  –     3   ,   151  ,   153  ,    157  –     9   ,   161  ,    165  –     9   , 
   173  –     84   ,   194  ,   198  ,    199  –     200   ,    203  –     4   ,   214    

  Mays, James Luther  ;    on the Bible,      293    
  McDougall, William  ;    instinctivism,      43    ; 

    Introduction to Social Psychology ,      43    
  McGue, Matt  ;    on genome- wide association 

studies,      162    ;    on twin studies,      107    
  Mead, Margaret  ;    on nature- nurture 

discourse,      39  ,   49  ,   53    

   MeCP2  gene,      82   
  MeCP2 protein,      82   
  media.      See    genes, in the media  
  medical genetics,       169  –     84    .    See also      ‘genes, 

types of’  ;    Acquired Immunodei ciency 
Syndrome (AIDS),      230    ;    addiction,      238    ; 
   aggression.      See    aggression   ;    alcoholism,   
   238    ;    androgen insensitivity syndrome 
(AIS),      229    ;    attention dei cit,      176    ; 
   behavioural genetics, as application of,   
    144  –     7     ;     β - thalassaemia,      296    ;    blindness,   
   101    ;    cataracts,       99  –     100   ,   103    ;    congenital 
adrenal hyperplasia (CAH),      229    ;    CRISPR 
technology,       296  –     7     ;    cystic i brosis,      151  , 
  165  ,   170    ;    deafness,       100  –     1     ;    depression,   
   186    ;    Down’s syndrome,      236    ;    epilepsy,      69    ; 
   and ethical questions,       294  –     5    .    See also  
  ethics   ;    gene- editing, embryos,       296  –     7     ; 
   and heritability.      See    heritability   ;    herpes,   
   85    ;    Huntington’s disease,      151    ;    Hurler 
syndrome,      170  ,   272  ,   276  ,   294  ,   298    ;    insanity,   
   31  ,   36  ,   41  ,   45    ;    and magnetic resonance 
imaging (MRI),      231    ;    microcephaly,   
   89    ;    preimplantation diagnosis,       183  –     4   , 
   294  –     5   ,   297    ;    schizophrenias,      83  ,   140  , 
   146  –     7   ,    171  –     3   ,   187    ;    sickle cell anaemia,      151    ; 
   storage diseases,      326    ;    thalassaemia,      296    ; 
   transfusion syndromes,      150    

  medicine, techniques/ therapies  ;    abortion.   
   See    abortion   ;    brain imaging,      105    ;    for 
breast cancer,       295  –     6     ;    CRISPR- Cas,   
    296  –     7     ;    enzyme replacement therapy,   
   170    ;    gene therapy,      170  ,   276    ;    genetic 
engineering,      112    ;    post- mortem brain 
dissection,      230    ;    prenatal genetic testing,   
   291  ,    295  –     6     ;    stem cell transplantation,      170    

  Mele, Alfred R.  ;    on free will,      275    
  Members of Parliament, as example of 

determinism and decision- making,   
   256  ,   264   

  memes (culturgens),      58   
  memory.      See    brain  ,   mind  
  Mendel, Gregor  ;     Correlation Between 

Relatives on the Supposition of Mendelian 
Inheritance ,      49    ;    Mendelian inheritance,   
   8  ,   33  ,    40  –     1   ,   45  ,   49  ,   59  ,   129  ,   136  ,   165  , 
  169  ,   170  ,   222    ;    monogenic Mendelian 
disorders,       271  –     3   ,   276    ;    and nature- nurture 
discourse,      8  ,   33  ,    40  –     1     ;    peas, breeding of,   
   33  ,   40    ;    Proceedings of the Natural History 
Society of Brünn,      33    

  mens rea (guilty intent),      234  ,    237  –     9   ,   240  ,   251   
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  mental illness  ;    depression,      52  ,   64  ,    91  –     5   ,   104  , 
  180  ,   186  ,   200  ,   240  ,   243  ,   276    ;    and eugenics,   
   41  ,   52    ;    and euthanasia,      51    ;    heritability of.   
   See    heritability   ;    and Hurler syndrome,   
   170  ,   272  ,   276  ,   294  ,   298    ;    inheritance of,      31    ; 
   insanity,      31  ,   36  ,   41  ,   45  ,   234  ,    236  –     7   ,    238  –     9   , 
  250    ;    maternal distress,       91  –     5     ;    mental 
decline,      170    ;    psychiatric disorder,      197    ; 
   retardation,       90  –     1     

  Merchant Taylors’ School, London, and 
educational practice,      24   

  Mesopotamia, and image of God,       282  –     4   , 
  292  ,   300   

  messenger RNA, mRNA.      See    RNA  
  metabolism  ;    cortisol,      73    ;     Drosophila ,   

   122    ;    genetic factors,      72    ;    inborn errors 
of,      40    ;    monoamine oxidase A, effects 
of,      175    ;    mental state, effect of,      264    ; 
   metabolites,      130    ;    neurotransmitters,      130  , 
  174  ,   175    ;    prenatal undernourishment,      80    ; 
   regulation,      63  ,   122    ;    serotonin,      130  ,   174    

  methylation  ;    and body- mass index,      78    ;    and 
childhood maltreatment,      102    ;    DNA,   
    74  –     7     ;    and Dutch Hunger Winter,      80    ; 
   epigenetics and,       74  –     81     ;    and exercise,   
   78    ;    of glucocorticoid receptor gene,      77    ; 
   histone,      75  ,   79    ;    hypermethylation,      102    ; 
   in neonates,       94  –     5     ;    and puberty,      106    ;    and 
smoking,      78  ,   95    ;    and toadl ax variation,   
   79    ;    and transposons,      81    ;    and twins,       106  –     7     ; 
   variation in,      164    ;    in worms, lack of,      118    

  methylome,      94  ,   107  ,   173   
  Metzinger, Thomas  ;    and human 

consciousness,      286    
  mice  ;    behaviour,      84  ,   113  ,   131  ,   174    ;    epilepsy,   

   69    ;    genetic modii cation and mutation,   
   63  ,   79  ,   82  ,    90  –     1   ,   105  ,   110    ;    and herpes virus,   
   85    ;    maternal care,      104    ;    transgenic,      69    

  microarray,      167   
  microbiome  ;    and human identity, 

understanding of,       83  –     5     ;    microbiota,      83  ,   84    
  microcephaly,      89   
   Microtus , species of vole,      123   .    See also    vole  
  Mill, John Stuart  ;    associationism,      43    ; 

   Darwin, Charles, critique of,      33    ;     The 
Descent of Man ,      33  ,   35    ;    on education,      30  , 
  35    ;    on emergentism,      260    ;    on inherited 
traits,      30    ;    and nature- nurture discourse,      15  , 
  30    ;    on political reform,      30    ;     Principles of 
Political Economy ,      30    ;    theory of mind,      43    

  mind,      See also    brain  ;    ‘adapted mind’,      59    ; 
   attention,      192    ;    blank slate,      18  ,   26  ,   59    ; 

   and body, integration of,      264    ;    causation, 
downward.      See    causation, causality   ; 
   consciousness,       216  –     7   ,   220  ,   255  ,   256  , 
   258  –     9   ,   261  ,    265  –     7   ,   286    ;    and emergentism, 
strong,       262  –     7     ;    equal environments 
assumption,       256  –     7     ;    executive control,   
   192    ;    extroversion,      257    ;    and free will,   
    254  –     78     ;    ‘I’ language,      257    ;    impulsivity,   
   5  ,   147  ,   177  ,   180  ,   234  ,   236  ,   238  ,   240  ,   244  , 
   246  –     8   ,   257    ;    ‘it’ language,      257    ;    language 
skills,      192    ;    memory retrieval,      263    ;    modular 
structure,      59    ;    neural correlates of 
consciousness,      258  ,   265  ,   286    ;    philosophy 
of,      17    ;    phonological skills,      192    ;    physical 
consequences of mental factors,      264    ; 
   and supervenience,       262  –     4   ,   267    ;    tabula 
rasa, blank slate,      18  ,   26  ,   59    ;    working 
memory,      192    

  Minnesota Study of Twins Reared Apart,   
   60  ,   148  ,   156   

  miscarriage  ;    prenatal, and likelihood of 
same- sex attraction,      225    

  mitigation, evidence,      234  ,   237  ,    240  –     4   , 
  246  ,    250  –     1    

  mitochondrial DNA,      151   
  model  ;    ACE/ ADE model,       142  –     3     ;    animal,   

    77  –     8   ,   100  ,   102  ,   110  ,    111  –     32   ,   201    ;    of 
biological systems,       62  –     3     ;    causal,      228  ,   231    ; 
   compatibilism,      250    ;    computer modelling,   
    62  –     3   ,   142  ,   201    ;    criterial causation,      258    ; 
   DICI.      See    DICI   ;    Fisher- Wright,      136    ; 
   Five- Factor,       147  –     9     ;    one gene, one 
trait,       8  –     10   ,   53  ,   59  ,   273    ;    model- i tting,   
    142  –     3   ,   247    ;    phenotypic variance,       136  –     7     ; 
   psychoanalytic,      218    ;    read- write,      66    ;    role 
model,      218  ,   220    ;    standard,      216    ;    structural 
equation modelling,       142  –     3     ;    triangular,   
   219    ;    twin models,      207    ;    two- track,      6    

  modii cation  ;    acetylation,       75  –     6   ,   82  ,   94  , 
  105  ,   106  ,   118    ;    alternative splicing,       66  –     8   , 
  67f2    ;    chemical,      70  ,   75    ;    in  C. elegans ,   
    118  –     9     ;    chromatin,      75    ;    CpG methylation,   
    74  –     6   ,   78  ,   102  ,    106  –     7     ;    DNA methylation,   
    74  –     81   ,    94  –     5   ,   102  ,    106  –     7   ,   118  ,   164    ;    in 
 Drosophila ,      121    ;    epigenetic,      66  ,    74  –     81   , 
  103  ,   106  ,    118  –     9     ;    genetic, of animals,      63  , 
  297    ;    genetic, of human blastocysts,      296  , 
  298    ;    genomic,       66  –     72     ;    glycosylation,      71    ; 
   and microRNAs,       73  –     4     ;    post- translational 
protein modii cations,       70  –     1     ;    response to 
environmental cues, in,      70    ;    reversible,      70    ; 
   RNA editing,       68  –     9     ;    RNA modii cations,   
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   70  ,   304    ;    translational recoding,       69  –     70     ; 
   transposon insertion,       81  –     3     

  molecular behavioural genetics.      See also  
  biology, molecular  ;    candidate gene 
(or association) studies,       165  –     7     ;    differential 
susceptibility, to outcomes,      185    ;    family 
studies.      See    families   ;    genome- wide 
association study, use of (GWAS),      90  , 
   167  –     9   ,    171  –     3   ,    199  –     200   ,   209  ,   224  ,   235  , 
  253  ,   294    ;    human genetic variation,   
    162  –     4     ;    linkage analysis,      165    ;    and  MAOA  
(monoamine oxidase A) gene,       174  –     84   , 
   245  –     53   ,   272    ;    and medical genetics,   
    169  –     84    .    See also    medical genetics   ; 
   predisposition, to outcomes,       184  –     5     ;    value 
of,      187    

  molecular biology.      See    biology, molecular  
  monkey, macaques ( Macaca mulatta ),   

    128  –     31   ,   174  ,   181   
  monism,      263  ,   270   .    See also    DAME, 

developmental dual- aspect monistic 
emergentism  

  monoamine oxidase A (MAOA)  ;    activity, 
low and high (MAOA- L and MAOA- 
H),       174  –     84   ,   246  ,   248  ,    252  –     3   ,   272    ;    and 
aggression,       174  –     85   ,   178f6  ,    245  –     53   ,   272    ; 
   dei ciency, testing for,      183  ,    252  –     3     ;    genetic 
evidence in legal cases,       245  –     8   ,   253    ; 
    MAOA , as candidate gene,       174  –     84   , 
   245  –     53     ;    MAOA- null variant,      245    ;    X- 
linked,      174  ,   176    

  monogamy  ;    gene, in popular culture,      126    ; 
   and voles,      109  ,    123  –     7   ,   132    ;    wandering,      124  , 
  127  ,   132    

  monogenic syndromes/ disease.      See    medical 
genetics  

  Morgan, Thomas Hunt  ;     Drosophila , 
genetic studies on,      41    ;     The Mechanism of 
Mendelian Inheritance ,      41    

  morphogens,      90  ,   112   
  Morse, Stephen  ;    on compatibilism,       250  –     1     
  mosaicism, chromosomal,      151  ,   163   
  mothers  ;    care, maternal (nurturing),   

    77  –     8   ,   102  ,   104  ,    125  –     6   ,   128    ;    choices in 
pregnancy and epigenetic modii cation,   
   95    ;    distress, maternal,       91  –     5     ;    as i rst- degree 
relative,      146  ,   196    ;    imagination, overactive 
maternal,      27    ;    in utero environments,      79  , 
  80  ,   95  ,   156  ,   195    ;    maternal blood,      228  ,   295    ; 
   maternal immune hypothesis,       225  –     6     ; 
   maternal inl uences and 
same- sex attraction,       218  –     9   ,   221  , 

   224  –     5   ,    228  –     30     ;    ‘refrigerator’,      145    ; 
   schizophrenogenic mothers,      146    ; 
   smoking,      95    ;    stigmatisation,      95    

  motivation, and intelligence,      193   
  Mulcaster, Richard  ;     Elementarie ,      25    ;    on 

nature- nurture discourse,       24  –     5     
  Muller, Hermann  ;    and eugenics,      44  ,   47  ,   50    
  multi- causality,      14  ,   265  ,   267  ,   268  ,   269  ,   270  , 

  273   .  See also    DICI  ;    human development, 
as multi- causal process,       87  –     108     

  Muotri, Alysson R.  ;    on transposon 
insertion,       82  –     3     

  Murray, Charles A.  ;     The Bell Curve ,   
   59  ,   188    ;    on genetic explanation for 
intelligence,      59    

  music, and intelligence,      97   
  mutation.      See also    genes  ,   medical 

genetics etc  ;    and aggression.      See  
  monoamine oxidase A   ;    and  α - iduronidase 
gene,      170  ,   272    ;    amyotrophic lateral 
sclerosis,      69    ;    ASPM (abnormal 
spindle- like microcephaly associated),      89  , 
  305    ;    and autism,      171    ;    and  β - thalassaemia,   
   296    ;    BRCA1,      184  ,    272  –     3   ,   295    ;    and cystic 
i brosis,      170    ;    and Fragile X syndrome,   
    172  –     3     ;    and Hurler syndrome,      170  ,   272  , 
  276  ,   294  ,   298    ;     MAOA ( monoamine 
oxidase A),       174  –     85   ,    245  –     8   ,   272    ;     MeCP2 ,   
   82    ;     microcephaly ,      89    ;    in newborns,      163    ; 
   and protection against Alzheimer’s 
Disease,      144    ;    and schizophrenias,       171  –     3     ; 
   SLC6A4,      246     

   Natural History Museum, Paris, and 
Lamarck,      32   

  natural selection  ;    as biological mechanism,   
   32    ;    as theory of evolution,       32  –     3   ,   45  ,   49  ,   98    

  nature- nurture discourse, and human 
identity  ;    Aristotle,      13  ,    17  –     22   ,   25    ;    in ancient 
discourse,      17    ;    as competing ideas, early 
expression of,       22  –     26     ;    dichotomous ideas,     
 1  ,   3  ,    13  –     4   ,    15  –     61   ,    15  –     6   ,    22  –     5   ,    52  –     3   ,   61  ,   66  , 
  107  ,   135  ,   161    ;    environmental determinism, 
rise and fall of,       48  –     9   ,    52  –     5   ,   57  ,   60    ;    and 
eugenics, inl uence of,      31  ,    37  –     8   ,    41  –     2   , 
   49  –     55   ,   61    ;    Galton, Francis,       15  –     6   ,   24  ,   27  , 
   33  –     8     ;    gene- environment interaction,       60  –     1     ; 
   genetic determinism, rise and fall of,   
    39  –     40   ,    47  –     8   ,    54  –     61     ;    germinal selection, 
theory of,      40    ;    hereditarianism, hard,       41  –     2     ; 
   inheritance/ heredity, early modern views,   
    27  –     31     ;    instinct/ innate, as dei nition of 
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nature,       47  –     8     ;    instinctivism,      43  ,    47  –     8   ,    55  –     6     ; 
   learned, as dei nition of nurture,      1  ,    47  –     8     ; 
   literature, popular,      16    ;    and Mendelian 
inheritance,      8  ,   33  ,    40  –     1   ,   45  ,   49  ,   59   .    See 
also    Mendel, Gregor   ;    neo- Darwinian 
synthesis,       49  –     51   ,   136  ,   271    ;    neo- Lamarckian 
thought,       40  –     2   ,   50    ;    Plato on,      15  ,    17  –     22   , 
  26    ;    terms, understanding of,      16  ,   18  ,    23  –     6   , 
   36  –     7   ,    47  –     8     

  Nazism,       51  –     2   ,   61   
  Needham, Joseph  ;    and human determinism 

in ancient literature,      17    
  Nelson, Charles  ;    and institutionalisation of 

children,      101    
  neo- Darwinian synthesis, and nature- nurture 

discourse,       49  –     51   ,   136  ,   271   
  neo- Lamarckian thought, and nature- nurture 

discourse,       40  –     2   ,   50   
  neo- Marxism,      58   
   nephesh chayy ā h , living creatures,      287   
  nervous system.      See also    brain 
  in  C. elegans ,       112  –     3   ,   115    ;    deterioration of, 

in Hurler syndrome,      170    ;    development 
of,       89  –     91     ;    in Drosophila,      120    ;    enteric 
(‘second brain’),      84    ;    in voles, as a more 
complex organism,      123  ,   125    

  neurology.      See also    brain  ;    and explanations 
of same- sex attraction,       228  –     31     ;    neural 
correlates of consciousness,      258  ,   265  , 
  285    ;    neurodevelopment.      See    brain  , 
  central nervous system   ;    neurogenesis,   
   82  ,    103  –     4     ;    neuroimaging data,      239    ; 
   neuromodulators,       125  –     8     

  neurons  ;    abnormalities,      82  ,   145  ,   169  ,    235  –     6   , 
  239  ,   276    ;    aneuploidy,      164    ;    and animal 
studies,       111  –     3   ,   115  ,    119  –     21   ,   123  ,    127  –     30   , 
   132  –     3     ;    auditory,      101    ;    chemosensory,      113    ; 
   in brain, adult,      89  ,   98  ,    103  –     4   ,   164    ;    in 
brain, developing,      89  ,   91  ,    93  –     4   ,   96  ,   97  , 
  100  ,   101  ,   102  ,   103    ;    and consciousness,   
   256  ,    257  –     9   ,    261  –     7   ,   270  ,    275  –     6   ,   280    ; 
   death, programmed cells,      98    ;    death, 
selective neuronal,      69    ;    development, 
neuronal, and DICI,      93  ,   95    ;    division,   
   82    ;    dysfunction, and free will,      276    ;    in 
enteric nervous system,      84    ;    function of,   
   69  ,   82  ,   89  ,   91  ,   94    ;    hippocampal,      82    ;    and 
intelligence,      210    ;    mechanosensory,      113    ; 
   and medical genetics,      173  ,   174  ,   180  ,   185    ; 
   migration, aberrant,      91    ;    and neurology,   
   288    ;    pruning,      98  ,   171    ;    sensory,      101  ,   113    ; 
   spinal,      69    ;    successful,      98    ;    thermosensory,   

   113    ;    tissue,      94    ;    and twins,      152  ,   156    ; 
   unsuccessful,      98    ;    withering of, from 
disuse,      101    

  neuropeptides  ;    neuropeptide F,      122    ;    and 
NPR- 1,       115  –     7     ;    oxytocin,       123  –     8     ;    vasopressin,   
   109  ,    123  –     8     

  neuroticism, heritability of,      147   
  neurotransmitters  ;    in  C. elegans ,      111  , 

  122    ;    dopamine,      125  ,   128  ,   174  ,   186    ; 
   in  Drosophila ,      122    ;    glutamate,      69    ; 
   neuropeptide F,      122    ;    noradrenaline,     
 174    ;    serotonin,      77  ,    129  –     30   ,   174  ,    185  –     6   , 
  236    ;    signals to the human brain,      84  ,   89    ; 
   transporter,      206    ;    in voles,      125    

   nishmath chayy  m , breath of life,      287   
  Nobel Prize,      41  ,   47  ,   109  ,   112   
  nomic regularity,      259  ,    274  –     5    
  non- coding RNA,      73  ,   88   
  non- invasive prenatal genetic testing 

(NIPT),       295  –     6    
  noradrenaline,      174   
   npr - 1 gene,       115  –     9    
  NPR- 1 receptor,       115  –     9   ,   116f4   
  nucleosomes,      75   
  nucleotide (base)  ;    base- pairs,      163    ;    CpG 

islands, dei nition of,      74    ;    CpG pairs, 
dei nition of,      74    ;    cytosine,       74  –     6     ; 
   guanosine,      75    ;    modii cation,      68  ,   70    ; 
   pseudouridine,      70  ,   71    ;    sequence,      67  ,   74  , 
  76  ,   160    ;    single nucleotide polymorphisms 
(SNPs),      163  ,    167  –     9   ,   171  ,   172  ,   173  ,   200  ,   209    ; 
   triplet nucleotides,      68    

  nucleus,      67  ,   72  ,   73  ,   75  ,   230   
  nurture.      See    nature- nurture 
  nurture dei ned as learning,      47     

   O’Connor, Sinead  ;    and genetics in the 
media,      4    

  OCEAN, i ve traits of,      147   
  Olympics, London,       10  –     11    
  open reading frame,      55   
  opposite sex attraction (OSA),       214  –     5   ,   218  , 

   226  –     9   ,   231   
  orientation, sexual  ;    intersex hypothesis,      226  , 

  307    ;    opposite sex attraction (OSA),       214  –     5   , 
  218  ,    226  –     9   ,   231    ;    and personality,      218  ,   227  , 
  277    ;    same- sex attraction,       213  –     32    .    See also  
  same- sex attraction   

   Origin of Species  (Charles Darwin),      32  ,   34   
  orphans  ;    electroencephalographic (EEG), 

brain measurements,      102    ;    ‘normal’ 
homes, placed in,      51    ;    policy of increasing 
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orphan population,      101    ;    Romanian,       101  –     2     ; 
   treatment of, by early Christians,      292    

  Osborn, Frederick,      54   
  ovarian cancer,      184  ,   272   
  overeating, binge eating gene,      5   
  Owen, Richard  ;    and zoological science,      21    
  Oxford University,      63  ,   288   
  Oxygen, cloud computer service,      10   
  oxygen  ;    concentration, and bordering 

behaviour in  C. elegans ,       113  –     4   ,    117  –     8   ,   119    ; 
   haemoglobin,      260    

  oxytocin,       123  –     8     

   P450, aromatase cytochrome,      224   
  pacii sm, attitudes to,      3   
  Pailin, Sarah,  ;    on  Drosophila  research,      109    
  pair- bonding, in voles,      109  ,    123  –     8   ,   132   
  pangene  ;    gene, as contrast to,      41    ; 

   pangenesis,      32  ,   37  ,   40  ,   41    
  parameter estimates,      142   
  parents.      See    mothers  ,   fathers  
  particulate theory of inheritance,      8  ,   33  , 

   40  –     1   ,   45  ,   49  ,   59  ,   129  ,   136  ,   165  ,   169  ,   170  ,   222   
  Pastore, Nicholas,       52  –     3   
   The Nature- Nurture Controversy ,      52    
  paternity disputes,      28   
  pathogens  ;    resistance,      117    ;    pathogenic 

viromes,      164    ;    pathogenic viruses,      85    
  Paul, Lynn K.,  ;    on the mind,       262  –     3     
  Paul, the apostle,       285  –     6    
  PCSK9 gene,      271   
  Pearson, Karl  ;    biometry, emergence of,      45    ; 

   correlation, theory of,      45    ;    and eugenics,   
   46    ;    as father of behavioural genetics,      46    ; 
   Galton Laboratory, establishment of,   
   46    ;    Huxley Lecture,      45    ;    inheritance of 
characteristics,      46    ;    and natural selection,   
   46    ;    and population variance,      46    

  peas, breeding of (Gregor Mendel),      33  ,   40   
  pedigree  ;    animal,      33    ;    family pedigree,      51  , 

  134  ,   224  ,   238    ;    as genetic evidence in 
criminal trials,       234  –     6   ,   238  ,   240  ,   242  ,   243  , 
   245  –     6     ;    same- sex attraction (SSA),      224    

  Peloponnesian War,      18   
  Penrose, Lionel  ;    distancing from 

eugenics,       54  –     5     
  peptides,      117  ,    123  –     4   ,   125  
  neuropeptides,      115  ,   116  ,   122  ,    123  –     4     ; 

   polypeptides,      260    
  personality  ;    and adoption studies,      149    ;    and 

candidate gene studies,       186  –     201     ; 
   Five- Factor Model (FFM),       147  –     9     ; 

   heritability of,       147  –     9   ,   208  ,   274    ; 
   measurement of,       147  –     9     ;    and nature- 
nurture discourse,      16  ,   36  ,   82    ;    and 
neo- Darwinian synthesis,      136    ;    and 
political attitudes,       207  –     8   ,   211    ;    and 
quantitative behavioural genetics,   
    147  –     9     ;    and religiosity,      204  ,   211    ;    and sexual 
orientation,      218  ,   227  ,   277    ;    Turkheimer, 
Eric, on,      187    ;    and twin studies,       147  –     9   ,   155  , 
  168  ,   207    

  personhood.      See    identity  
  pharmacological manipulation,      105   
  pharaohs, as the image of God,       282  –     3    
  phenotype  ;    and aggression/ anger,      173  , 

  174  ,   176  ,    179  –     80     ;    behaviour, in animals,   
    114  –     117   ,   114f3  ,   128  ,   131    ;    clumping, 
in  C. elegans ,       114  –     5   ,   114f3  ,   117    ;    as 
consequence of developmental process,   
   134    ;    dei nition of word,      41    ;    and DICI,   
   128    ;    endophenotype (prime behaviour),   
   131  ,   274    ;    and epigenetics,      74    ;    families, 
phenotypic characteristics in,      46  ,   136  , 
  138  ,   150    ;    and genetic variance,       272  –     4     ;    and 
genotype,      95  ,   117  ,   138  ,   180    ;    phenotypic 
variance,      93  ,    136  –     8   ,   137f5  ,   142    ;    and 
preformationism,      64    ;    and religiousness,   
   202    ;    and same- sex attraction,      225  ,   230    ; 
   similarity, in genome- wide complex trait 
analysis (GCTA),      168    ;    and twins,       136  –     8   , 
  150  ,   156    

  phenylalanine, amino acid,      115  ,   117  ,   119   
  Phillips, Benjamin,  ;    and inheritance of 

disease,      31    
  philosophers  ;    Aristotle,      13  ,    17  –     22   ,   25    ; 

   Churchland, Patricia,      127    ;    Descartes, 
René,      26    ;    Galen,      22    ;    Hume, David,      268    ; 
   Lamarck, Jean- Baptiste,      32    ;    Mackie, John,   
   269    ;    Mill, James,      30    ;    Plato,      15  ,    18  –     20   ,   26    

  philosophy  ;    causality and free will,   
    254  –     78     ;    causality, lack of theory of,      268    ; 
   determinism, soft, dei nition of,      1  ,   277    ; 
   educational,      35    ;    emergentism, dei nition,   
    259  –     60     ;    free will, reality of,       274  –     5   ,   278  , 
   301  –     2     ;    human personhood,      302    ;    mental 
causation and reductive physicalism,   
   264    ;    and nature- nurture discourse,   
    17  –     22     ;    neural correlates of consciousness, 
literature on,      258  ,   285    ;    philosopher- kings, 
as rulers in the ‘ideal state’,      19    ;    utilitarian, 
and image of God,       291  –     3     

  phosphates  ;    phosphate groups,      70  ,   121    ; 
   phosphorylation,      70    
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  phrenology,      31   
  physicalism, non- reductive,      257  ,   260  , 

  262  ,   275   
  physiology,      3  ,   28  ,   54  ,   70  ,   125  ,   151  ,   226  ,   229  , 

  235  ,   269  ,   288  
  neurophysiology,      265  ,   288  ,   300    
  Pinker, Steven  ;    on human nature,      59    
  Pitt, Brad,  ;    on gun control,      10    
  placenta  ;    development of,      96    ;    dichorionic 

(separate),      96  ,   150  ,   222    ;    discarding 
of at birth,      95    ;    and fetal immunity, 
development of,      225    ;    and maternal stress,   
   93    ;    monochorionic (shared),      96  ,   150  ,   222    ; 
   placental mammals,      88    

  plants  ;    allele for l ower colour,      136    ; 
   breeding,      40    ;    and heredity, understanding 
of,      27    ;    environmental difference,      159    ; 
   epigenetic changes,      77  ,   78  ,   79    ;    epialleles,   
   79    ;    genetic variation,      159    ;    Mendelian 
inheritance,       40  –     1     ;    peas, differing traits in,   
   33    ;    RNA editing, as a function of plant 
cells,      131    ;    toadl ax,      79    

  plasma membrane (cell membrane),       68  –     9   , 
  71  ,   89  ,   116  ,   160  ,   265   

  Plato  ;    and class, social,       18  –     20     ;    and eugenics,   
   20    ;    God, role of, in pure class breeding,   
   20    ;    on infanticide and image of God,   
    291  –     2     ;    Myth of Blood and Soil,      20    ;    and 
nature- nurture discourse,      15  ,    17  –     22   ,   26    ; 
   Peloponnesian War,      18    ;    perfect state,   
    18  –     20   ,   291    ;     Phaedo ,      17    ;    Platonic form,   
    17  –     18   ,   26    ;    purity, racial, by breeding,      20    ; 
    Republic ,      20  ,   291    ;     The School of Athens , 
Raphael,      21    ;    and the soul,       17  –     8   ,   288    ; 
    Timaeus ,      19    

  pleiotropism  ;    pleiotropic genes,       121  –     2     
  Plomin, Robert  ;    on behavioural genetics,   

   136  ,   168    ;    on intelligence,      188  ,   192  ,   200    
  politics  ;    environmental factors in political 

attitudes,      207  ,   208  ,   209  ,   210    ;    genetic 
determinism,      9  ,    206  –     10     ;    German 
National Socialism,      51    ;    heritability 
of,      11  ,    206  –     10     ;    liberalism,      26  ,   53  ,   54  , 
  221    ;    measurement of traits,       206  –     7     ;    and 
personality traits,       207  –     8   ,   211    ;    and twin 
studies,       206  –     7   ,    208  –     9   ,   211    

  Polybius  ;    on infanticide,      291    
  polymorphism,       120  –     1   ,    129  –     31   ,   163  ,    167  –     9   ,   171  , 

  172  ,   173  ,   200  ,   206  ,   209  ,   246   
  polypeptides,      260   
  polysemy, problem of, in behavioural 

genetics,       157  –     61    

  population genetics  ;    as an approach 
within behavioural genetics,      211    ;    equal 
environments assumption,      153    ;    and 
evolutionary theory,      56    ;    and human 
personhood, dichotomous views,      161    ;    and 
Mendelian genetics, mathematical fusion 
of,       135  –     6     ;    and natural selection, fusion 
with,      41  ,   49    ;    neo- Darwinian synthesis,   
   136    ;    and sociobiology,      57    ;    polygenic 
composition,      207  ,   253    ;    variation, genetic, 
in,       49  –     50     

  Posidonius  ;    and determinism,      17    
  postgenomics,      134   
  poverty  ;    and adoption,      197    ;    and 

determinism,      3    ;    as environmental factor,   
   95    ;    and eugenics,      41    ;    and longevity, 
impact on,      80    

  predisposition  ;    genetic,      4  ,   92  ,   126  ,   132  ,   143  , 
  154  ,   181  ,   184  ,    184  –     5   ,    236  –     51     ;    genetic, and 
free will,      277    ;    genetic, in the legal system,   
    233  –     53     ;    innate, John Locke on,      26    

  preformationism,      64  ,   65  ,   74   
  preimplantation diagnosis,       183  –     4   ,    294  –     5   ,   297   
  Price, George R.  ;    on evolutionary game 

theory,      57    
  primogeniture, legislation,      29   
   Principles of Political Economy  (John Stuart 

Mill),      30   
  probands,      218  ,   230   
  programmed cell death,      98   
  promoters, DNA,       71  –     2   ,   73  ,   74  ,   75  ,    77  –     8   ,   81   
  propagation, fusion of development and 

inheritance,      27  ,   28   
  property legislation,      29  ,   33   
  protection  ;    genetic, against antisocial 

behaviour,      184    ;    genetic, against 
depression,      186    

  proteins  ;    alternative splicing, as mechanism,   
    66  –     8     ;    apolipoprotein,      199    ;    amino acid.      See  
  amino acids   ;    binding,      72  ,   73    ;    COMPASS,   
   118    ;    Cas, as DNA- cutting protein,      296    ; 
   denaturation of,      18    ;    and development, 
fetal,       87  –     8   ,   89  ,   90  ,   94  ,   98    ;    encoding of,      64    ; 
   function,      68  ,   70    ;    and genetic regulation,   
   66    ;    glycosylation,      71    ;    histone,      82    ;    human 
development (maternal- to- zygotic 
transition),      88    ;    hydrophobic,      71    ;    and 
information l ow, direction of,      63    ; 
   isoforms,      67  ,   252    ;    kinase,      121    ;    MeCP2,      82    ; 
   mutant,      82    ;    non- protein- coding genes,      64    ; 
   phosphorylation,      70  ,   121    ;    post- translational 
protein modii cation,       70  –     1     ;    products,      171  , 
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  173    ;    protein- coding gene,      66  ,   67  ,    70  –     1   , 
  82  ,   123  ,   167    ;    regulation,      94    ;    relocation,   
   71    ;    repair proteins,      273    ;    RNA editing, as 
mechanism,       68  –     9     ;    RNA modii cations, as 
mechanism,       70  –     1     ;    serotonin transporters,   
   129  ,   185    ;    signalling,      90    ;    spliceosome,      68    ; 
   synthesis,      70    ;    transcriptional regulation, 
as mechanism,       71  –     4   ,   98    ;    translation,       67  –     9   , 
  175    ;    translational recoding, as mechanism,   
    69  –     70     ;    transporter proteins,      68  ,   129  ,   185    

  pseudouridine,      70  ,   71   
  psychiatric disorders  ;    and childhood 

institutionalisation,      102  ,   197    ;    and 
epigenetic change,      106    ;    and eugenics,   
   52    ;    and free will,      2    ;    and genetic 
abnormalities,      82    ;    and the legal system,   
   239  ,   244  ,   248    ;    and maternal distress,   
    91  –     5     ;    neuropsychiatric disease,      106  , 
  234  ,   235    ;    and polygenic- environmental 
interactionism,      272    ;    and probands,      218    

  psychoanalysis,      146  ,    218  –     9    
  psychology,      9  ,   12  
  behavioural, contribution to nature- nurture 

discourse,      47    ;    evolutionary, contribution 
to nature- nurture discourse,      57  ,   59    ;    free 
will illusion, experiments,      12    ;    and the 
image of God,      281    ;    instinctivism, doctrine 
of,      43    ;    and religiosity,      202    

  psychometric testing,       189  –     201   ,   210   .    See also  
  intelligence  

  psychotropic drugs,      176   
  Punnett, Reginald  ;    on single Mendelian 

inheritance,      45    ;    on strict segregation,      45    
  pupa,  Drosophila ,      120    

   quantitative genetics theory,       136  –     8     

   rabbits,      37   
  race  ;    Aryan ideal,      51  ,   291    ;    economic 

differences,      3    ;    and environment,      53    ; 
   genetic differences,      8    ;    heredity,      36    ;    Hitler, 
Adolf,      51  ,   290    ;    Holmes, Samuel J. on,      45    ; 
   hygiene, racial,      44  ,   52    ;    ideology, racist,   
    290  –     1     ;    intelligence, racial differences,      51    ; 
   Jensen, Arthur,      158    ;    Kant, Immanuel,      29    ; 
   and nature,      18    ;    Plato,      20    ;    purity, racial,      20  , 
  290    ;    racism,      8  ,   9  ,   36  ,    290  –     1     ;    and scientii c 
aptitude,      36    ;    as a socio- cultural construct,   
   53    ;    UNESCO statements on,      53  ,   54    ; 
   Wade, Nicholas, on,      3  ,   182    

  Rachels, James  ;    on human nature and the 
image of God,      292    

   rada , rule,      284  ,   309   
  Rado, Sandor,      218   
  range restriction, in adoption studies,      197   
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biological explanations for behaviour,      59    
  Raphael’s  The School of Athens ,      21   
  rats,      47  ,   56  ,    77  –     78   ,   102  ,   104  ,   291   
  Raven’s test, and intelligence,       198  –     9    
  Ray, John  ;    species Idea,      27    
  read- write model,      66   
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segments,      163   
  receptors  ;    androgen,      224  ,   229    ; 
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   coding of,      69  ,   150  ,   220  ,   222  ,    228  –     29     ; 
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  reformists, in the legal system,       249  –     50    
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  76    ;    memes (culturgens), as cultural units 
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immune hypothesis,       225  –     6     ;    measurement 
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    218  –     9     ;    self- identii cation,      214  ,   216  ,   221    ; 
   sexual dimorphism,      226  ,   228  ,   230    ;    and 
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biology,      86    
  schizophrenias  ;    and free will,      276    ;    genetic 

relatedness,       146  –     7   ,   276    ;    heritability of,   
   140  ,    146  –     7   ,    170  –     3     ;    in the legal system,   
   239  ,   240    ;    and quantitative behavioural 
genetics,       146  –     7     ;    schizophrenogenic 
mothers,      146    ;    and transposon insertion,   
    82  –     3     ;    in twins,       146  –     7   ,   276    

  Schopenhauer, Arthur  ;    on human 
freedom,      254    
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problem,      166    

  sci- i , inl uence on public understanding of 
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preimplantation diagnosis,       183  –     4   ,    294  –     5   , 
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(GWAS),      90  ,    167  –     9   ,    171  –     3   ,    199  –     200   , 
  209  ,   224  ,   235  ,   253  ,   294    ;    for MAOA- L, 
and potential criminality,      183  ,   252    ;    non- 
invasive prenatal genetic testing,       295  –     6     

  Scythian Lamb,      27   
  segregation  ;    and eugenics,      45    ;    segregating 

genes,      136    
  selection, natural.      See    natural selection  
   selem , image,      283  ,   285   
  self- appraisal, positive, and goal setting,      13   
  self- control, and free will,      12   
  self- identii cation,      214  ,   216  ,   221   
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  107  ,   111  ,   120  ,   153  ,    162  –     4   ,   167  ,   172  ,   200  ,   295    ; 
   of human genome,      60  ,   72  ,    162  –     4   ,   167    ; 
   human genome project,      4  ,   60  ,   163    ;    and 
image of God framework,       295  –     6   ,   297    ; 
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  serotonin  ;    neurotransmitter,      77  ,    129  –     30   , 
  174  ,    185  –     6   ,   236    ;    SLC6A4 mutation,      246    ; 
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    219  –     20     ;    atypicality,       219  –     20   ,    226  –     32     ; 
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   163  ,    167  –     9   ,   171  ,   172  ,   173  ,   200  ,   209   
  single- gene genotyping,      235  
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of,       245  –     53     
  Skinner, B. F. (Burrhus Frederic)  ;    on 

radical behaviourism,      48  ,   53  ,   56    ;     Verbal 
Behavior ,      56    
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  smoking  ;    and fetal development,      91  ,   93  ,   95    ; 

   and genomic modii cation,      78  ,   95  ,   103    ;    as 
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  SNPs (single nucleotide polymorphisms),   
   163  ,    167  –     9   ,   171  ,   172  ,   173  ,   200  ,   209   
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nurture discourse,      9  ,   49  ,   54  ,   58  ,   201   

  socialisation, and same- sex attraction,       220  –     1    

  sociobiology  ;    and nature- nurture discourse,   
    57  –     9     ;    roots of,      56  ,   57    ;    Wilson, E. O.,       57  –     9     

  sociology,      3  ,   6  ,   53  ,   59  ,   92  ,   94  ,   126  ,   188  ,   201  , 
  216  ,    269  –     70   ,   287  ,   292  ,   301   

  Socrates,       17  –     8   ,   22   ;    theory of recollection,      17    
  sodium,      69  ,   260   
  somatic cells,      40  ,   81  ,   111   
  sonic hedgehog gene,      224   
  soul  ;    and  adam  as  nephesh ,      287    ;    Aristotle 

on,      18    ;    Corporeal,      288    ;    and image of God,   
    287  –     9     ;    and knowledge,      32    ;    and platonic 
thought,       17  –     8   ,   288    ;    Rational,      288    

  Spencer, Herbert  ;     Principles of Biology ,      28    
  Spenser, Edmund  ;     The Faerie Queen ,      25    
  sperm  ;    banks,      7    ;    as component of 

gemmules,      32    ;    donation,      7    ;    and genetic 
determinism,      7  ,   79  ,   80  ,   81  ,   94  ,   141    ; 
   and genetic modii cation,      296    ;    in 
hermaphrodite worms,      112    ;    paternal, 
quality,      95    

  Spinoza, Baruch  ;    on causality,      254  ,   268    
  splicing  ;    alternative,       66  –     8   ,   67f2  ,   71    ; 

   spliceosome,      68    
  Sry gene,      184  ,   228   
  St. Andrews University, and John Stuart 

Mill,      30   
  St. Paul’s School, London, and educational 

practice,      24   
  stability  ;    and causality/ causation,      271    ;    of 

cells,      76    ;    of general intelligence,      193    ; 
   instability of DNA,      171    

  Stanford University,      43  ,   199  
  Stanford- Binet test,      199    
  statistics.      See also    mathematics  ; 

   development of, alongside eugenic ideals,   
   45    ;    Galton, Francis, on beauty of,       34  –     5     ; 
   World Health Organization,      97  ,   198    

  stem cell transplantation,      170   
  stereotyping  ;    behaviour, stereotyped,      145    ; 

   labelling, effects of,      13    ;    racial,       182  –     3     ; 
   threat, stereotype,      13    

  sterilisation,      39  ,    46  –     7   ,    51  –     2    
  stirp, as organic unit,      37   
  stochasticity,      94  ,   134  ,   151  ,   259   
  storage diseases,      170   .    See also    Hurler 

syndrome  
  stress  ;    and animal behaviour,      114  ,   123  ,   128    ; 

   and cortisol secretion,      73  ,   77    ;    and DICI,   
    186  –     7     ;    distress, maternal,       91  –     3     ;    and 
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   and neurogenesis, adult,      104    
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  supervenience,       262  –     4   ,   267   
  suprachiasmatic nucleus,      230   
  Supreme Court, USA,      46  ,   190  ,   244  ,   245  ,   306   
  susceptibility  ;    behavioural,      173  ,   246    ;    in  C. 

elegans ,      117    ;    to criminality,      42    ;    differential,   
    184  –     5     ;    to disease,      230    ;    to neurological 
problems,      82    

  synapse.      See also    brain  ;    architecture,      69  , 
  71  ,   82  ,    89  –     90   ,   93  ,    98  –     106   ,   171  ,   174  ,   180  , 
  185    ;    and autism,      145    ;    in  C. elegans ,      112    ; 
   connectivity,      103  ,   145  ,   173    ;    density,      104  , 
  156  ,   231    ;    development,       89  –     90   ,   93  ,    97  –     103     ; 
   and emergentism,      261    ;    and free will,      259    ; 
   and image of God,      289    ;    in macaques,   
   129    ;    and the mind,      262    ;    neurons,      258  ,   265    ; 
   neurotransmission,      171    ;    pruning,      98  ,   171    

  syndromes.      See    behaviour genetics  ,   medical 
genetics   
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  tabula rasa, blank slate.      See    mind  
  talents, heritability of, through sperm/ egg 

donation,      7   
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   129  ,   131  ,   150  ,   174   
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  teleology  ;    ateleology,      262    ;    and animal 

structure,      21    ;    and biology, contemporary,   
   21    ;    and physics,      266    
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behavioural trait,      136  ,   274  ,   277    ;    inl uence 
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  teratogens,      91   
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   43  ,   190    
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  testing  ;    Binet (or Binet- Simon) test,       42  –     3   , 

  199    ;    genetic, direct- to- consumer,       7  –     8     ; 
   genetic, prenatal,      291  ,    295  –     6     ;    genetic 
screening,       183  –     4   ,    294  –     7     ;    intelligence,      43  , 
   189  –     201   ,   210    ;    for monoamine oxidase A 
(MAOA) dei ciency,      183  ,   252    ;    Raven’s test,   
    198  –     9     ;    Stanford- Binet test,      199    

  testosterone,      228   
  thalassaemia,      296   
  theology.      See also    image of God 
  genetics and the image of God,       279  –     302     ; 

   Judaeo- Christian world- view, inl uence 
of,      279  ,   302    

  theory  ;    causation,      21  ,   268    ;    correlation,      45    ; 
   evolution,       32  –     3   ,   45  ,   49  ,   56    ;    evolutionary 

game,      57    ;    gemmules,      37    ;    germinal 
selection,      40    ;    hereditary disease,   
   31    ;    heredity,      33  ,   37    ;    identity,      262    ; 
   inheritance,      28  ,   42  ,   46  ,   49    ;    instinctive 
behaviour,      56    ;    mind,      43    ;    natural 
selection,      32  ,   41  ,    49  –     50   ,   98    ;    pangenesis,   
   37    ;    particulate theory of inheritance,   
   8  ,   33  ,    40  –     1   ,   45  ,   49  ,   59  ,   129  ,   136  ,   165  , 
  169  ,   170  ,   222    ;    quantitative genetics,      136    ; 
   recollection,      17    ;    twins create their own 
environment theory,      156    

  Third Reich,       51  –     2   ,   302   
  Thompson, William R.  ;     Behavior Genetics ,   

   55    ;    behaviour, human,      55    
  Thorndike, Edward  ;    and learning, primacy 

of,       47  –     8     
  threat, stereotype,      13   
  Tinbergen, Niko  ;    and ethology,      55    
  tissue  ;    adipose, fat,      78    ;    bacteria in,      83    ;    blood 

lymphocytes,      107    ;    brain,      175  ,   231    ;    donor,   
   78    ;    environmental effects on (Darwin),   
   33    ;    fetal,      287    ;    genital, male,      229    ;    gut,      83    ; 
   and magnetic resonance imaging (MRI),   
   231    ;    methylomes,      94  ,   107    ;    microbial 
populations of,      83    ;    muscle,      78    ;    nervous,   
   68    ;    neuronal,      94    ;    in newborns,      94    ;    and 
placental mammals,      88    

  Tooby, John  ;    and the adapted mind,      59    
  transcription  ;    factors,       71  –     5   ,   77  ,   83  ,   90  ,   98    ; 

   gene transcription,      73  ,   75  ,   175  ,   187    ;    as 
mechanism in molecular biology,      55    ; 
   post- transcriptional regulation,       70  –     1     ; 
   transcriptional regulation,       71  –     4     

  transfer  ;    of acetyl group,      75    ;    of epigenetic 
marks/ information,      76  ,   107    ;    machinery,   
   74    ;    of methyl group,      74    ;    of traits,      37    

  transfusion syndromes, in monochorionic 
pregnancies,      150   

  translation  ;    efi ciency,      70    ;    machinery,      70    ; 
   and molecular biology, language of,      55    ; 
   mRNA,      175    ;    post- translational protein 
modii cations,       70  –     1     ;    into proteins,      67    ; 
   system,      70    ;    translational recoding,   
    69  –     70   ,   71    

  transplantation  ;    male organs into female 
recipients,      225    ;    stem cell,      170    

  transposon  ;    insertion events,       81  –     3   ,   152  ,   171    
  Trei lov, Andrea  ;    dispersal behaviours, in 

macaque monkeys,       129  –     30     
  trisomy 21 (Down’s syndrome),      236   
  Trivers, Robert L.  ;    on evolutionary game 

theory,      57    
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Mendel,      40    

  Tse, Peter  ;    and free will,       258  –     9     
  Turkheimer, Eric  ;    on behavioural genetics,   

   134  ,   140  ,   148  ,   153  ,   155    ;    on genes and 
personality,      160    ;    on laws of behaviour 
genetics,      140    ;    on the winner’s curse,   
    166  –     7   ,   183    

  twins  ;    in ancient literature,      17    ;    and autism 
spectrum disorder,       145  –     6   ,   173    ;    in 
behavioural genetics, methodological 
critique of,       149  –     57     ;    chimerism,      150    ; 
   chorionicity,      96  ,   150    ;    classii cation of 
as identical or non- identical,       150  –     3     ; 
   classii cation of as monochorionic 
or dichorionic,      150    ;    classii cation of 
as monozygotic or dizygotic,       149  –     50     ; 
   concordance,      140  ,   146  ,   172  ,   173  ,   222  ,   276    ; 
   dichorionic,      150    ;    discordance,      95  ,    150  –     1   , 
  173  ,   223    ;    dizygotic,      95  ,    106  –     7   ,    140  –     1   ,   146  , 
   149  –     56   ,   149  ,   203  ,   205  ,   209  ,   211    ;    embryo 
splitting,      96  ,   151    ;    epigenetic differences,   
   152    ;    equal environments assumption,   
    153  –     6     ;    environments, shared and non- 
shared,      137  ,   139  ,    141  –     3   ,    146  –     9   ,    154  –     7   , 
  204  ,   207    ;    Falconer’s formula, use in twin 
studies,       141  –     3   ,   305    ;    heritability in,       139  –     40   , 
  147  ,   149  ,   222    ;     The History of Twins as a 
Criterion of the Relative Powers of Nature 
and Nurture  (Francis Galton),      36    ;    and 
intelligence, genetics of,      193  ,   195  ,   195  , 
  210    ;    Minnesota Study of Twins Reared 
Apart,      60  ,   148  ,   156    ;    monochorionic,      150    ; 
   monozygotic,      82  ,    95  –     6   ,    106  –     7   ,   141  ,   146  , 
   148  –     9   ,    149  –     56   ,   172  ,   196  ,   203  ,   205  ,   209  , 
  211    ;    and personality,       147  –     9   ,   155  ,   168  ,   207    ; 
   phenotypic variance,       136  –     8   ,   150    ;    and 
political attitudes, genetics of,       206  –     7   , 
   208  –     9   ,   211    ;    raised apart,      60  ,   144  ,    148  –     8   , 
  151  ,   156  ,   209    ;    and religiosity, genetics of,   
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