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A NOTE ON TERMINOLOGY

This is a book about the history of a political ideology, and its repercussions in our time. The foundations of the idea lie in our eternal interest in heredity, which today is governed by the science of human genetics. This is a relatively new field, one currently enjoying a golden age as we continue to make headway in understanding the underlying biology of people. It comes with plenty of jargon and terminology. Some terms you will be familiar with, but for our purposes require definition. Alongside the history, I will be talking about genes, genomes, chromosomes, DNA and proteins, and though knowing how these work is the basis of high-school biology, people like me spend a lifetime discovering that ours is a science of exceptions, and the rules of biology are always stretched, and sometimes broken.

Scientists, argumentative as we often are, frequently fail to settle on definitions that satisfy one and all. President Truman is supposed to have said, ‘Give me a one-handed economist!’ so that his adviser could not offer an opinion and follow it up with ‘on the other hand …’ The same plea could be levelled at my ilk. Nevertheless, here goes: DNA is the name for the molecule that carries genetic information, and typically is depicted in the iconic double helix. Genes are pieces of DNA that code for proteins. Proteins are the workforce of living things: all life is built of or by proteins. Genes are part of chromosomes, which are long stretches of DNA harbouring many, sometimes thousands of genes. Chromosomes are also built from lots of DNA that control the regulation of genes, that is, switches that say when and where they need to be active. All organisms have a set number of chromosomes, and in humans that number is typically forty-six – twenty-three of these come from each parent, and twenty-two of these are paired, containing different versions of the same genes. The remaining chromosomes are the X and Y: women typically have two X chromosomes, men have an X and a Y. The genome is the total amount of DNA in an individual, or species, which includes all the genes, all the control switches, and more, much of which we don’t really yet understand. The genotype is the particular versions of genes an individual has; the phenotype is how it manifests in the physical body.

These are the basics of human biology, and I shall try to limit the technical language. However, eugenics was a political ideology that was shackled to genetics, and in some cases there is no way round grasping that nettle. And while these basics are taught as high-school biology, there are infinite levels of qualification, exceptions and caveats, and finicky details that are far from trivial. This is why human genetics is not finished, nor will it ever be, and why those who confidently assert truths in science are often buoyed by ignorance rather than knowledge.



INTRODUCTION

If you have children, or are ever planning to, you will surely want them to live well. You hope that they are free from disease, and that they fulfil their potential – in school, in physical fitness, in their allotted share of happiness – and that they will not suffer pain. What are you willing to do to ensure this?

On 28 November 2018, I awoke to find my phone battered with thirty-three new text and voice messages. It was mercifully only the second time this had happened, the first being when my telephone and email had been published on an American White supremacist website, with the unsolicited invitation to ‘contact him’. This happens when you write about race.

This time was different though and, perversely, more troubling. The messages were all requests from a harried media, asking for my comments on something that had happened in Hong Kong while I was sleeping. At a medical conference, a scientist had announced the birth of twin baby girls that he had genetically modified as embryos and reimplanted into their mother. As far as we know, Lulu and Nana (their given pseudonyms) were the first gene-edited humans ever born.

My colleagues and I in the scientific and media worlds struggled to get our heads round just what had happened. Where were these babies, and were they healthy? How had this scientist bypassed the international laws and agreements which expressly forbids such practices? There was a scramble to verify the scant information that the researcher himself had released to the public, via a presentation at the conference and a couple of slick YouTube videos. Professor He Jiankui, a biophysicist from the Southern University of Science and Technology in Shenzhen, had attempted – and by his own data, failed – to introduce a naturally occurring genetic mutation into two fertilised human embryos. His intention was to grant immunity to HIV infection to the children that would grow from those clumps of cells. The technique he had used is called CRISPR-Cas9, a gene editing tool that over the ten years since its invention has radically changed our ability to control the source code of biology. The father of the girls has AIDS, he revealed, and the proposed genetic rewrites would theoretically protect his children from HIV infection risk for life. A third child was also confirmed to have been born, though further details are even more opaque.

He Jiankui was widely and immediately condemned for this human experimentation. It was experimentation, not therapy or medical treatment or intervention. He wasn’t trying to cure a disease or treat a condition. Each of the girls’ genomes was indeed modified in this procedure, but neither change resulted in the genetic variant that naturally bestows the bearer with HIV immunity. The proposed edits had failed, and he had effectively conducted a genetic experiment on those children, whose fate and health is still not publicly known.

A frenzied press called him a ‘mad genius’ and ‘China’s Frankenstein’. The term ‘genius’ is inappropriate here; the attraction of the CRISPR-Cas9 tool is that it is designed to be easy to use – a genetic edit in a lab animal that might have taken years to achieve two decades ago can now be done in a few days by a student, with much greater control. The embryos were examined, sampled, selected and reimplanted with techniques used in reproductive clinics and genetic diagnosis labs thousands of times a day all around the world. He had merely combined two fairly standard techniques in genetics and reproductive medicine to do something that is morally and ethically reprehensible, and indeed criminal.

As for ‘China’s Frankenstein’, knowledgeable readers like to point out that Mary Shelley’s Frankenstein was the scientist and not his unnamed creation. But wise ones know that Dr Frankenstein was the monster. The ethics of experiments on humans are well established, and necessarily constrained. Experimentation of this sort is broadly prohibited under various conventions, including the Nuremberg Code and the Declaration of Helsinki. The story of what happened next is shrouded in mystery, but we know that a year later, He Jiankui was sentenced to just three years in jail, and a fine of three million yuan (around £333,000).

The legal, ethical, moral and scientific issues thrown into relief by the birth of Lulu and Nana are enormously important, and later in the book I will examine this tragic and wicked story in detail. The principles in play are not new, but the technology employed by He Jiankui to put them into practice is. Questions about modifying life, and human life specifically, are at least as old as Frankenstein – Mary Shelley’s novel was inspired by the then new sciences of physiology and galvanism. Throughout the twentieth century, fictions and fears grew alongside the field of genetics as it blossomed and revealed the underlying software in which life is written. In the post-war era, technological advances such as the contraceptive pill helped charge a social revolution where sex could be decoupled from conception, and women could claw back some measure of reproductive autonomy. The invention of in-vitro fertilisation in the 1970s resulted in the birth of several million people who previously could never have existed.

Science continually tinkers at the edges of the known, unpicking the fabric of reality, sometimes with a specific purpose in mind, more often fuelled by slakeless curiosity. We invent tools to help people and answer questions about the universe, and everything in it. But science does not operate in a vacuum, and its purpose is ultimately in the service of humankind.

We are technological creatures, and we have been continuously crafting and designing nature to serve our needs and desires since long before our species emerged on the landmass that we now call Africa. Genetics is a new science, only a century old at most, and really a few decades old in any meaningful sense. The fusion of genetics with evolution is similarly only a twentieth-century field of research, as we came to understand genes as the mechanism by which evolutionary change occurs. But crudely, genetics and evolution are only the study of sex and families, which have been the primary fixations of humans since before the origin of our species. People like me examine sex lives and families at a resolution that removes every drop of joy inherent in both: at a molecular level, across populations, and over oceans of time. In doing so we have made great leaps forward in understanding how human heredity works.

However, all science is political. This is a statement that causes vexation among some who confuse the ideals of science with its reality. We aim for an objective description of the world, and try to minimise the grubby political, personal and psychological biases that hinder our view of reality. But in all science – and especially the scientific study of humans – we inherit knowledge infected by the contingencies and political obsessions of our scientific forebears, whether we know it, deny it or acknowledge it.

Sometimes the biological and the political are deeply intertwined. For example, in the Neolithic, we sought to control livestock and plants in order to ensure a regular supply of food, thus inventing agriculture and farming, and with that trade and commerce, and the foundations of civilisation. In doing so, some pastoralist societies inadvertently selected a genetically encoded ability to digest milk after weaning, which gave them a rich source of food that had been unavailable to their lactose-intolerant ancestors. Some 7000 years later this dairy schism became a key distinction between the Hutu and the Tutsi, imposed by German and Belgian colonists seeking to sow racial disharmony. Indeed, some White supremacists today mistakenly think this evolutionary adaptation to dairy farming is a mark of European purity, ignorant of the fact that it also arose in Kazakhs, Ethiopians, Khoisan and Middle Eastern pastoralists who also evolved alongside the mammals they milked.

Biology is also political in a recent historical sense, tethered as it is to the seventeenth-century invention of race as a means of human classification, and – the subject of this book – the scientific attempts to control human biology and, with it, society. Our fundamental biology is not isolated from the architecture of our societies, nor has it ever been. We are bound by the trappings of our fleshy hardware, and evolved to push against them. This is the human condition. Humans are a paradox of nature, freed from the shackles of natural selection by our big brains and big societies, but still wedded to the mechanics of sex, inheritance and genetics.

In principle, we are free to choose with whom we mate, and our biological imperative to do so is diminished and controlled, at least compared to all other animals. We can decide whether to have children or not, how many, and how we raise them. We have options on deciding whether to proceed with a particular pregnancy when there is a known risk of disease or suffering in that future child, at least in many parts of the world. In the age of gene editing, we can even tinker with their DNA.

This is a book about two forces that shape us: control and freedom. These are such potent ideas that they serve as tectonic plates on which civilisations are built, but biology is frequently missing from our discussions about our lives and those of our children. It cannot be ignored. Life and liberty are two-thirds of the unalienable rights decreed in one of the greatest manifestos ever written – the United States Declaration of Independence. The hallowed principles in its preamble are so fundamental that they are described as self-evident truths – people are created equal, as authorised by a God, and life, liberty and the pursuit of happiness are enshrined as natural law. They are therefore incontestable, and the inarguable basis of governance.

They are of course fictions, noble lies. Set aside the fact that the men who wrote these words owned other humans as possessions, to be sold and to live their lives enslaved, much of which was justified by a newly invented science of biological classification. Slavery is a red stain in humankind’s ledger and its legacies persist: many people around the world remain enslaved today. Nevertheless, the ideas spelt out in the Declaration of Independence are beacons of light, fundamental entitlements afforded to humankind. They are also ideals that we have never achieved.

People are not born equal. They are conceived already cuffed to forces beyond their control that will shape their lives, limit their opportunities and keep their ability to fulfil those unalienable rights beyond their grasp. Class, race, wealth, nationhood, biology and randomness are all confounders to the principles of equality. You were not born free of these forces.

Biology and society are inseparable. Our biology is enacted in society. This is an obvious thing to say, but I think it’s often overlooked. Society emerges from our biology, and from the interactions between these evolved bodies that we inhabit. We often deploy the clumsy ideas of nature and nurture to describe what is innate in us, and what is extrinsic. What this really means is: genetics (that is, what is encoded in DNA), and everything else in the universe. Your genome is a script, etched into the kernel at the centre of your cells, but the film of your life is played out in the countless forces that determine how that script is performed. Nature was never versus nurture; it is and always was via.

For the whole of history, all cultures, all countries, all societies have considered the principles of who can reproduce, who lives and who dies. Governments, society, biology, tradition and myriad other factors nudge and steer and compel people away from the freedom to reproduce with whomever they want. Biology and culture are inextricably entwined: each sculpts the other. For just over a century, we have referred to the deliberate crafting of society specifically by biological design with a word which was for half of its existence regarded as desirable, and for the other half, poisonous: eugenics.

Eugenics is a project with a short history, but a long past. The oldest readers will have direct memories of the Second World War, and how governments tried to exert the most pernicious forces of control on their populations. Eugenics is perhaps most closely associated with the deranged acts of the Nazis and their evil attempts to exterminate not only millions of Jews, but also hundreds of thousands of people with physical disabilities or mental illnesses, or other characteristics such as homosexuality. They were collectively categorised as Lebensunwertes Leben – ‘lives unworthy of life’. The escalation of Nazi Germany’s eugenics programme to the Final Solution occurred in incremental steps, preceded by years of broader policies aimed at the general improvement of the German people under the guise of Rassenhygiene – racial hygiene. The toxicity of the idea of eugenics no doubt emerged from our collective discovery of the horrors of the Second World War, but state-sanctioned eugenics policies were also implemented in more than thirty countries, and some of these endure in the twenty-first century. They were espoused enthusiastically by the two great opposing powers of the post-war twentieth century – the communist Soviet Union and the capitalist United States. Eugenics has always enjoyed bipartisan support.

Eugenics is in many ways a defining idea of the twentieth century. It was enacted as policy by the most powerful and populous countries on Earth and fuelled tyrannical regimes that tore the world apart with unprecedented vigour. Before that though, eugenics was a guiding light for the betterment of Western societies, viewed as normal and desirable by people across political divides, and forcefully championed by the most powerful men in society. Winston Churchill was a key driver of eugenics policy in the UK in the first two decades of the twentieth century, as was Theodore Roosevelt in the US. Many playwrights, suffragists, feminists, philosophers and more than a dozen Nobel Prize winners embraced the ideas of eugenics as a force to change society, some with an almost religious fervour. The first part of this book is a history of an idea that hid in plain sight, from its roots in key philosophical texts of the classical world, in obscure and popular scientific books, and all the way into its genocidal realisation in the twentieth century.

It’s difficult for us to comprehend, only a hundred years later, quite how ubiquitous this idea was in the early decades of the twentieth century. But the evidence is right in front of us, baked into our culture and literature. Novels such as Aldous Huxley’s Brave New World or H.G. Wells’s The Island of Dr Moreau are tales about genetic manipulation of human life, and the scientist and eugenicist Julian Huxley (brother of Aldous, friend of Wells) even advised on the 1932 film adaptation of Moreau for its scientific accuracy. Eugenics percolated through culture in less obvious and overtly fantastical ways too. A seam running through The Great Gatsby is the then popular pseudoscientific fear about the replacement of ruling classes by less desirable members of American society – immigrants, African Americans, Irish, the poor – an idea which fuelled much of the development of eugenics policies in the West, and persists among White supremacists to this day. ‘The Jews will not replace us!’ screeched hysterical Nazis in Charlottesville, Virginia, in 2017, in full view of the world’s media, though it was never clear whether they imagined that they were to be replaced by Jews, or that Jews were orchestrating their replacement. Either way, the longstanding fantasy of the threat of population replacement is part of the elusive promise of eugenics – to exert control on who lives, who dies and whose people should be preserved.

The cultural ubiquity of eugenics even extends to our food: John Harvey Kellogg was the effective creator of the cornflake, and with those cereals reinvented breakfast for large parts of the world. Many readers will have eaten a dried cereal crop this morning (with a splash of milk enabled by your lactose persistence mutation) whose evolution began with Kellogg’s weird, obsessive desire to control libido with bland foods, and thus protect and preserve the precious bodily fluids of upstanding Americans. Ridiculous though this sounds, Kellogg used his immense wealth to support and develop his obsessions. He became a champion of eugenics in the US and, with that, a key driver of principles of racial hygiene that grew in parallel with the same policies in Nazi Germany. Until the Second World War, eugenics was a beacon of light for many countries striving to be better, healthier and stronger.

The second part of this book concerns where we are today. Population control policies that resemble eugenics are still enacted this very day. Toxic though the word may now be, the ideas underlying eugenics are not historical. They are our present. We live in a time where forced sterilisation of women is ongoing in many nations, and where sex-selective abortion is rife in the two most populous countries on Earth, India and China. The Chinese one-child rule implemented in 1979 evolved into a two-child policy only in 2015, and three in 2021. But only eleven years before that, it was modified with the Iron Fist Campaign – the compulsory sterilisation over the course of three months of 10,000 women who had violated the law by having more than one baby. An American campaigner against drug addiction buys the fertility of addicts: Barbara Harris has used the charity she founded, Project Prevention, to pay $300 each to American drug addicts and alcoholics to have long-term contraception or sterilisation to prevent them having children born into substance abuse. According to their own statistics, she has paid 7,600 people for control over their reproductive biology.

Today in Saskatchewan, Canada, there is an ongoing class action in response to the coerced sterilisation of hundreds of First Nation women, as recently as 2018. And in the US, up to twenty women underwent involuntary sterilisation in the Immigration and Customs Enforcement Detention centres in 2020. These are just a handful of examples from dozens, but they clearly demonstrate that even in our enlightened world, reproductive control is frequently exerted unilaterally from state to women and men, and our cherished freedoms become spectres.

In contrast to these atrocities, we now have the ability to examine fertilised embryos and test them for the existence of genetic disorders such as Huntington’s disease, or cystic fibrosis, and then only implant ones that are free from these curses. This technique, coupled with gene editing, was what was used by Professor He Jiankui in his misguided attempts to engineer babies immune to HIV infection.

We routinely screen pregnancies for conditions such as Down syndrome, and offer women the choice of terminating that pregnancy. In Denmark, access to early screening for Down syndrome is available to all women regardless of age, and around 95 per cent of women opt for an abortion if the syndrome can be detected in the unborn foetus. In 2019, only eighteen people with Down syndrome were born in a population of 5.8 million, compared to around 750 in the UK, and 6000 in the US.

Are these techniques eugenics? I don’t believe that they are, though both eugenics and these reproductive technologies share history and scientific ancestry. These are medical interventions designed to offer options to parents, enabling them to make choices about the medical health of lives they may want to bring into the world, whereas eugenics in its original form was designed to sculpt societies through selective breeding. When it comes to prenatal screening and embryo selection, the question of whether this course of action is the right one to take remains. Nevertheless, we will see in these pages that the techniques invented to treat genetic conditions evolved from the very laboratories – including the one in which I was an undergraduate and am currently a lecturer – that first nurtured the ideas of eugenics.

The language we use in these conversations frequently is confusing, lacks clarity or fuels political battles. Eugenics is such an irredeemably toxic idea today that it gets thrown around as an insult to scientists who do any work in the field of human or behavioural genetics, especially where it relates to social status, ancestry or cognitive abilities. The word eugenics itself is a neologism, invented by the Victorian polymath Francis Galton, who went on to define it in various ways, all to do with the moulding of populations according to the desirability of particular characteristics: it is a fusion of the Greek prefix eu-, meaning good, and genos, meaning offspring – well born.

The formal origin of eugenics is inextricably bound to the birth of genetics, and the study of inheritance. Galton founded the Eugenics Record Office in 1904, which institutionalised this movement, and tied it to University College London (UCL) for many decades to come. The men who followed in his footsteps at UCL were similarly brilliant thinkers on whose shoulders entire disciplines rest. Some of them also held deeply racist views and believed fervently in the principles of eugenics. Their opinions are often grotesque in our age but were not atypical for theirs. Today, their legacies collide.

In an era in which we confront the public representations of historical figures, we are beginning to reassess these men of science. Galton, and his primary disciple Karl Pearson, both had their names removed from buildings in June 2020 following the first official inquiry into UCL’s eugenics past. I know this history because I studied as an undergraduate in the Galton Laboratory at UCL, was taught by the Galton Professor in the Galton Lecture Theatre. I, along with dozens of others, am only three direct academic generations removed from Galton himself. Since the age of eighteen, my work and interests have been profoundly influenced by the colossal scientific legacy of Ronald Fisher, a man who invented countless statistical techniques that are used in many disciplines and formed the basis of modern evolutionary biology. Fisher was also a committed eugenicist throughout his life, and maintained close ties with a Nazi scientist who had worked alongside Josef Mengele on human remains from Jews murdered in death camps.

I’m not in the business of erasing or ignoring knowledge because of its provenance. We rightly celebrate the pleasing Newtonian principle that we see further by standing on the shoulders of giants. We are not nearly as good at recognising that our vantage point can be unstable because those giants may also have been bastards. This is how history works. It is not there to reassure us or make us feel warm. If the actions of our forebears only make you feel proud, and don’t sometimes baffle, upset or anger you, then you may not be doing history at all. The oft-heard refrains ‘you can’t change history!’ and ‘you are erasing the past!’ have become standard canards deployed in response to reassessments of historical figures. Both sentiments are obtusely incorrect. To blindly commemorate people with significant legacies is itself the erasure of history, as those tributes offer no context or analysis of their work. They merely assert monolithic greatness. Posthumous celebration of individuals is inherently a political act, and their subsequent removal from the public sphere does not erase the past – on the contrary, it constitutes history. The past is fixed, but history is always changing, and is always contested.

There was and is, in practice and theory, positive and negative eugenics, where desirable traits would be encouraged, and undesirable traits purged (sometimes called dysgenics). The control exerted on populations via these means predates our age by millennia, as I’ll discuss in the first part of the book. Recognising that it is an ancient and arguably ubiquitous practice does not excuse it, nor exonerate those who enacted policies of selective breeding in humans or murdered people deemed unworthy. Nevertheless, there is real discussion today about the genetic enhancement of traits in children and populations that are indubitably descendants of the eugenics policies of the Edwardian era.

In the last few years there has been an exponential increase in understanding of the human genome, and DNA’s role in sculpting our lives, across physical, psychological and cognitive traits. When you toss that into the mix with novel tools in precision gene editing, and reproductive techniques such as embryo selection, what emerges is an urgent necessity to make discussions of eugenics part of our public discourse.

In early 2020, before the world was turned upside down by the Covid-19 pandemic, discussions about improving the quality of the population – by selecting embryos whose DNA would putatively tilt the scales towards their having a high IQ – were occurring at the heart of the British government. The chief adviser of the Prime Minister and members of his staff publicly pondered the possibility of performing embryo selection for the betterment of the nation, just as Churchill had done a hundred years before with enforced sterilisation. During the second lockdown of the pandemic in the UK, it was reported that ‘Do Not Resuscitate’ notices were being placed on Covid patients with learning disabilities, including Down syndrome. DNRs are usually applied to people who are too frail to withstand resuscitation procedures, but mental health charities were reporting that this procedure was being implemented on people with learning disabilities regardless of their physical robustness.

This is scandalous. Eugenics has a complex history and features incredibly complex science. Yet it is a conversation that we must have, and to discuss it adequately, we must be armed with facts, knowledge, a long view of history, and the voices of those who would have been marginalised or worse by the policies of the past.

We must also be intellectually honest. These are inflammatory ideas, and we live in a febrile age. I am no eugenics apologist and have no desire to appear controversial by trying to reclaim this word from its toxic history. The purpose of this book is to clarify and expose.

It’s a deliberately short book. The full story of eugenics would incorporate an almost complete history of the twentieth century as well as thousands of years of attempted population control that preceded it, including in the dozens of countries and cultures that enforced policies such as sterilisation, infanticide and genocide. Instead, my intention here is to carve a particular pathway through history in pursuit of this idea, and to examine it honestly. That means facing up to some of the worst atrocities committed by humans on other humans, which means that this book is not neutral. A ‘balance book’ view of history is not a smart way to understand the past, and many of the players in this story are neither goodies nor baddies, but complex people with a range of views. The writer and humorist G.K. Chesterton was a staunch and successful opponent of eugenics, but he also expressed antisemitic views in some of his works. Marie Stopes, whose name is now most closely associated with clinics that ensure the reproductive rights of women, was also a Hitler-adoring virulent racist. Ronald Fisher was a scientific colossus whose work defined entire fields and benefited humanity incalculably, and was also a keen eugenicist from a young man until the day he died, aged seventy-two. J.B.S. Haldane, a brilliant scientist of equal stature, forcefully argued against eugenics, and was also a defender of Stalin and his murderous policies until close to his own death, also at the age of seventy-two.

Some readers might feel discomforted by books primarily about science, written by a scientist, that contain both political analysis and judgement. However, human sciences are not outside of politics, no matter how noble an aim that might be. A book about race, genetics or eugenics cannot be politically neutral.

At this point in time, when conversations about eugenics are returning to public life, a sound understanding of the underlying science is urgently needed. The actions of the Nazis were evil, and the ideas of eugenics in the past are now morally repugnant. But we should also consider a seemingly simple question: would eugenics work? The stated aims of the eugenicists were to remove undesirable qualities from the populace and encourage desirable ones. With a modern understanding of genetics, and with the enacted legislation of various countries, we should be able to determine the outcome of eugenics policies, and therefore determine how effective the strategies of population control were, or could be. It’s not a straightforward question to answer though. The superficial and often ignorant public discussion will tell you that obviously it would – surely a geneticist such as myself could not deny that humans are evolved, and our biology is encoded in DNA, which can be selected artificially as it has been naturally since life began? We have loosened the shackles of nature, but we are not free of them, and we are not immutable beings.

That is obviously true. But the question of the success of eugenics programmes is much more complex, subtle and impenetrable than a bluff ‘of course’. We are not farm animals, our genomes are poorly understood, and no other creature is as dependent on the non-genetic world that our DNA sits within, which makes the question more difficult to answer, far from settled and, from a purely scientific point of view, much more interesting. America and Germany and many other countries were confident enough in the science of heredity that they based policy on it: but did it work? Could it have worked if allowed to grow? Recall Charles Darwin’s phrase that cannot be repeated often enough: ignorance breeds confidence more often than does knowledge.

What follows concerns us all, because we are all part of humankind. I have focused on the development of eugenics in three countries, Great Britain, the USA and Germany, though it happened – and continues to happen – all over the world. And I approach this subject as a scientist, one attempting to understand the role of science in a complex global history. Families, sex, society and our knowledge of biology – and how we put that knowledge to use – has and always will shape us as a species. Biological control has been exerted by the powerful for thousands of years, on populations, on women by men, on the powerless, and on the lives of people deemed undesirable, defective or simply enemies. The discussions in the age of the genome are recapitulations of the eugenics of a century ago, whose enactment dominated the twentieth century. To know this history is to inoculate ourselves against its being repeated.



PART ONE

QUALITY CONTROL



This is the story of an idea that we don’t really talk about. Even so, it has been part of our societies for millennia, and is fundamental to the story of humankind. It begins with Plato.

Republic is one of the founding texts of Western civilisations. Plato’s dialogue with Socrates (and other Athenians) considers the structures of society, of justice, the nature of the soul, happiness and many other themes of the world of humans. In books V and VI of Republic, Plato outlines a detailed plan to control the breeding of the people in a utopian city-state, where a guardian class would forgo their wealth, and women and men would be matched by the state according to their qualities, like sporting dogs or horses bred for their strength or speed. Gold-standard women would be paired with gold-standard men, or bronze with bronze, as assessed with a numerical quantification. Inferior children would be relegated to a working class and discouraged from breeding. Plato was concerned with declining birth rates, so suggested that the population size would be maintained at around 5000 by the imposition of marriage festivals, as decreed by the ruling philosopher-king. Children born with defects would be hidden away, which may well have been a euphemism for killed. Republic was written in the fourth century BCE, but Plato’s plan for the ultimate city-state never came close to being enacted.

Perhaps therefore, this story really begins not with Athenians, but with their sworn enemies in the Peloponnesian
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