
Mutant Ecologies

‘Money is making biology mutate. Capital nowadays reaches ever deeper into 
organisms to reformat their genes, metabolisms and more. This book is a 
lucid and provocative guide to this brave new world.’

—Stefan Helmreich, Elting E. Morison Professor of Anthropology,  
Massachusetts Institute of Technology

‘An ambitious and timely critique of biopolitical economy that traces the long 
history of genetics through to the high-tech biofoundries that serve as capi-
tal’s hidden abode of genomic production. The battle against capital requires 
a struggle over the means of genomic production, and Mutant Ecologies pro-
vides an essential, historically and theoretically rigorous assessment of the 
terrain.’

—Jesse Goldstein, Associate Professor of Sociology,  
Virginia Commonwealth University

‘Mutant Ecologies is an incandescent illumination of capital’s own molecular 
revolution. With deep research and smart theory, Borg and Policante take 
us into the planet factory’s latest abodes of production, where genomic tools 
manufacture life-forms tailor-made for accumulation on a scorching planet; 
a must-read.’

—Nick Dyer-Witheford, author of Cyber-Marx and Cyber-Proletariat

‘Capitalism is becoming genomic, Erica Borg and Amedeo Policante contend. 
Reinventing the critique of political economy in this new conjuncture of 
capital accumulation is the task they successfully pursue in this book. Mutant 
Ecologies is a major work, a must-read both for scholars of capitalism and for 
anybody interested in the history and present of genomics.’

—Sandro Mezzadra, Professor of Political Philosophy,  
University of Bologna
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Introduction

Fast-growing salmon, herbicide-resistant plants, hyper-muscled cattle, 
synthetic bacteria, Trojan mosquitoes, humanised mice, autocidal rats, 
pigs growing human organs – these are but a few of the dazzling new 
life-forms that have recently emerged from corporate and university 
laboratories around the world, all promising to lubricate the circuits of 
capital accumulation in distinct ways. Each of these living organisms is 
a metabolic being, which systematically transforms raw materials into 
energy, molecules and waste by-products. Each is both a destructive agent 
(breaking down molecular compounds in processes of digestion and res-
piration) and a productive agent (building up new molecular compounds 
by synthesising the proteins, carbohydrates, lipids and nucleic acids they 
need in order to persist, grow, act and reproduce). Each is both a catabolic 
and anabolic force. Through their metabolic processes of reproduction, 
all living organisms participate in the shaping of the global environment. 
Indeed, we could say that the biosphere is the ever-changing result of the 
multiple metabolic exchanges set in play by living organisms as they go 
about their existence.

Mutant Ecologies traces the spinning of new synthetic threads into 
the web of life. Genetic engineering seizes the living vectors that make 
and unmake the world. It is a set of techniques, elaborated in the last 
half a century, which offers new ways of manufacturing commodities 
by taking possession of living bodies, redesigning metabolic pathways 
and thereby affecting global ecological processes at ever-larger scales. 
The emergence of new genomic tools has opened up new horizons of 
industrial production, enabling the manufacture of life-forms adapted 
to the peculiar requirements of capital accumulation. Capital no longer 
contents itself with simply appropriating the living bodies of plants and 
animals. It purposefully engineers their internal metabolism, thereby 
reshaping the countless living vectors that constitute the global biosphere. 
Genomic science and genome editing are increasingly central to business 
operations in a number of sectors – including agriculture, aquaculture, 
livestock breeding, pharmaceutical production, the chemical industry, 
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the textile industry, and many more. In all of these branches of produc-
tion, the deliberate induction of genetic mutations enables a multiplicity 
of metabolic shifts, whose impact on the socio-ecological (re)construc-
tion of the biosphere remains uncertain. Capital is driving a biological 
revolution, which ripples through the ecosphere. 

The introduction of genome editing technologies has rapidly trans-
formed the ways in which life is imagined, manipulated and exploited for 
profit. It has stimulated the elaboration of novel technological solutions 
to many of the most pressing economic, social and ecological problems; a 
new understanding of the relation between nature and culture, ontology 
and technology, society and the self; and a new vision of the future that 
negates the necessity for radical political change. CRISPR/Cas9, in par-
ticular, has been variously celebrated as a ‘breakthrough technology’ that 
may ‘control evolution’, ‘improve lives’, ‘protect the Earth’s biodiversity’, 
‘change society’, ‘edit the human race’ and even ‘save the world’.1 Accord-
ing to the Royal Swedish Academy, which awarded the 2020 Nobel Prize 
in Chemistry to Emmanuelle Charpentier and Jennifer Doudna, ‘these 
genetic scissors have already taken the life sciences into a new epoch and, 
in many ways, are bringing the greatest benefit to humankind’.2

In writing this book, we aim to develop a critique of this sort of con-
temporary biotech utopianism by investigating the complex relationship 
between capital accumulation and the genome-editing industry. As the 
Nobel Committee put it in their award statement, CRISPR may certainly 
‘take the life sciences into a new epoch’, ‘rewrite the code of life’ and make 
‘us gaze out onto a vast horizon of unimagined potential’.3 And yet, this 
technological innovation continues to operate within a socio-historical 
context defined by capitalist competition and exploitation. In the fol-
lowing pages, we investigate some of the structural political-economical 
tendencies that are shaping, and will continue to shape for the foreseea-
ble future, the development of these genetic biotechnologies. Genomic 
science, and its biotechnological applications, is drastically transform-
ing the constitutive relationship between what Charles Darwin called 
‘the economy of nature’ and political economy; between biological and 
social life; between living beings and capital. In what ways has the logic 
of capital shaped the development of these biotechnologies? And, on the 
other hand, how is genomics reshaping the political economy of capital 
accumulation on a global scale?
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MOLECULAR MARX

At the cusp of the Second Agricultural Revolution, Karl Marx could still 
write that ‘it is impossible to deliver a five-year-old animal before the 
lapse of five years’.4 At least in the short term, Marx suggested, capitalists 
must take the form of plants and animals as a given: there is a given time 
when the calf must grow to maturity, ‘abandoned to the sway of natural 
processes’. In any industry which uses living means of production, this 
maturation period is time that capital is dormant, unable to valorise itself 
in the market. In its endless quest to reduce turnover time and acceler-
ate production, capital faces a series of biological barriers. Capital has 
long strived to compress biological time. In the same way that it aims to 
increase the extraction of relative surplus value by continually acceler-
ating the pace of work, it strives to accelerate the bodily metabolism of 
bacteria, plants and animals. 

Marx already noticed that nineteenth-century breeders were develop-
ing new ways to get ‘animals ready for their destination in less time by 
changing the way of treating them’. Reducing the ‘maturation time’ – in 
which no human labour is applied and thus no surplus value is produced 
– provided a powerful way to reduce turnover time and increase profits.5 
Biotechnologies provide new means to erode these temporal constrictions 
– however imperfectly and with countless unintended effects. Today, a 
single corporation can conceive in the abstract how best to modify its 
living means of production to speed up the labour process and acceler-
ate capital turnover. The time and money necessary to implement those 
modifications is rapidly declining. 

The process of real subsumption has reached the genetic threshold. 
Capital not only transforms the labour process, and the environment 
in which it takes place; it develops artificial life-forms, conceived and 
designed to support, accelerate and extend the valorisation process. The 
twentieth century has been profoundly shaped by technological processes 
driving the real subsumption of labour under capital: in the midst of polit-
ical struggles, labour processes have been re-organised, rationalised and 
automated. The twenty-first century is increasingly shaped by genomic 
interventions tending towards the real subsumption of life under capital: 
the metabolic processes of countless living beings are being re-designed 
to facilitate, extend and secure industrial production. 
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Through bioengineering, capital creates its own, adequate genetic 
foundation: not only ‘a world in its own image’, but also a new life and a 
new biology. Constant revolutionising of the living means of production, 
uninterrupted disturbance of all ecological relations, everlasting uncer-
tainty and agitation distinguish the genomic age from all earlier ones. In 
the endless quest for relative surplus value, all life-forms become targets 
of genetic improvements and mutations. All new-formed ones become 
antiquated before they can ossify. Yesterday’s innovative recombinant 
life-form is rapidly turned into a discarded technological fossil. In writing 
this book we aim to investigate the historical relationship between capital 
accumulation, the life sciences and the gene-editing industry. We try to 
face, with sober senses, our mutated conditions of life and our ecological 
relations with other kinds of life. 

We do this by bringing Marxist methods to the molecular scale, asking: 
What can the emergence of proprietary life-forms reveal not only about 
the development of molecular biology, but of capitalist development in 
general? Who owns the means of molecular production? What world-
views are embodied in genetically modified life-forms? In patented living 
artefacts? Marx suggested that one of the key features of the capital-
ist mode of production is a perpetual revolutionary transformation in 
technology. What does this analysis entail when the technology that is 
perpetually improved, revolutionised and transformed is the living body 
and the living cell? We begin to unravel these questions by studying how 
genetic biotechnologies have evolved as part of an emergent biopolitical 
economy: a strategy of accumulation and a mode of government, which 
increasingly relies on the development of a technoscientific knowledge of 
biological processes and new means of manipulating them.6 

Marx’s scattered notes on methods have greatly influenced our 
approach to this research. We read Capital as a work of natural history, 
insofar as it offers an analysis of how the internal functioning of capital 
becomes a life-shaping force which revolutionises not just human socie-
ties, but their ecological conditions. Marx argues that ‘technology reveals 
the active relation’ between humans and the rest of nature, insofar as 
technology forms the ‘organs that are the material basis of every particu-
lar organisation of society’.7 In our reading, from the vantage point of 
the so-called Anthropocene, a critical history of technology captures the 
dialectical relationship between ‘natural’ and ‘social’ history: retracing 
a historical trajectory that is inherently socionatural. As a work of his-
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torical-geographical materialism, this book aims to tease out the many 
messy determinations that facilitated the historical emergence of molec-
ular biology and its application in genomic biotechnologies. 

We pursue, in other words, a critique of biopolitical economy that 
draws upon, while being distinct from, existing research in ‘bioethics’ and 
‘biopolitics’. Foucault’s reflection on biopolitics – while explicitly haunted 
by the emergence of genetic engineering in his time – interrogates the 
historical trajectory by which society started to pose itself the problem of 
how to foster life in general, of how to make it multiply. But what is left out 
of Foucault’s thinking is the more granular question of what kind of social 
processes and forces participate in the social construction of particu-
lar forms of life through genetic engineering? Since the 1970s, Foucault’s 
reflections on biopolitics have prompted many to focus on the emergence 
of a political rationality that takes the administration of living popula-
tions as its fundamental object. Today, critical theory offers a multitude of 
reflections on the contradictions of a biopower geared ‘to ensure, sustain, 
and multiply life, to put this life in order’.8 These reflections, however, 
seldom consider the constituent relation between this emergent politi-
cal rationality and capital’s fundamental drive to manipulate the living 
means of production it mobilises for its self-valorisation. 

More recently, a vast literature on ‘bioethics’ has grown up around 
the doubtful assumption that genetic biotechnologies are a neutral tool 
that simply needs to be handled correctly, providing employment to a 
whole army of moral philosophers tasked to determine the ethical way 
forward. This literature often recognises the dangers and risks associated 
with contemporary uses of genetic biotechnologies, but it relies on the 
assumption that other uses may be promoted by appealing to the morality 
of the reader and/or to the enlightened wisdom of public regulators. This 
obscures the fact that structural tendencies are at play, which profoundly 
shape the research paths chosen by scientists; the funding strategies 
pursued by governmental agencies, public universities and private corpo-
rations; the regulations crafted by bureaucrats and jurists. To paraphrase 
Marx’s famous incipit to The Eighteenth Brumaire of Louis Bonaparte, 
we could say that human beings may hold the power to shape their own 
mutant ecologies, but they do not make them as they please; they do not 
make them under self-selected circumstances, but under circumstances 
existing already, given and transmitted from the past.9
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ECOLOGICAL RIFTS, METABOLIC SHIFTS  
AND THE GENOMIC FIX 

In March 1997, Business Week released an enthusiastic special issue titled 
The Biotech Century. On the front cover, a young sheep stands still on 
the grass, gazing into the reader’s eyes. It is the first published picture of 
Dolly, the first mammal to be produced through cloning technologies. 
The issue opens with an interview with the managing director of PPL 
Therapeutics – Dolly’s mother-company – discussing the experiment as 
part of a larger commercial strategy. ‘Our aim’, he says, ‘is to make drugs, 
and to make money. The fact that we use animals to do it is interesting, 
but it’s not what it’s all about.’10 In the following pages, Bloomberg’s most 
iconic magazine paints the silhouette of a dazzling future, profoundly rev-
olutionised by the application of genomic knowledge to the production 
process: a future in which PPL Therapeutics will go on breeding animal 
bodies genetically designed to produce cheap proteins, useful drugs, and 
even human organs; a future that promises hyper-productive agriculture, 
restored biodiversity and, ultimately, an epochal transcendence of human 
and environmental limits. Business Week presents to its readers the dream 
of a fully revitalised global economy – one in which hunger, disease and 
environmental catastrophe are reduced to simple biotechnical issues, 
to be solved by the systematic overcoming of the limits to production 
inscribed in the DNA of plant, animal and human life. 

Technotriumphalism reigned supreme in the final decade of the twen-
tieth century: genetically modified crops were touted as spelling the 
end of poverty and hunger, while cloning technologies inspired fanta-
sies about immortality. Several social and ecological crises later, this 
optimism seems hopelessly naïve. Dolly herself died a premature death, 
and three decades later cloning technologies remain fraught with deadly 
inconsistencies. The GM crops that were supposed to end hunger rather 
exacerbated unequal access to food, expanded colonial land relations, 
and generated unpredicted ecological problems. The recent recognition 
that the Earth has entered into a new geological era, characterised by 
an ongoing ‘Great Acceleration’ in industrial production and pollution, 
infuses new meaning to attempts to engineer life in the biosphere.11 Earth 
System scientists have christened this new epoch the Anthropocene – 
the geological age of anthropos, the human.12 The history of modernity, 
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which has long been narrated as a steady march towards mastery over 
nature, suddenly appears as a blind race towards ecological collapse.

The existential threat represented by multiple ongoing shifts in the 
biogeochemistry of the planet is increasingly recognised. Many are now 
turning to a desperate search for technical fixes designed to contain the 
rapidly proliferating socio-ecological crises that ravage the biosphere. 
Such fixes tinker with surface dynamics, while leaving the root of the 
problem unaddressed: they foster change only so that things can stay the 
same. They aim to adapt the Earth’s biogeochemical cycles to the rhythms 
of capital accumulation. In the context of current debates concerning the 
Anthropocene, we interrogate the intersection between ecological crisis 
and emergent modalities of genetic bioengineering and genetic control: 
What kind of eco-social politics arise from the recognition that twenti-
eth century industrialisation has profoundly undermined the conditions 
for social reproduction? What visions of a bioengineered planet are being 
conjured, promoted, and funded? What role do genomic technologies 
play in this barely secularised salvation drama? 

The desperate quest for new techno-fixes is the social context in which 
the hyper-genomic age germinates and takes root. In an article pub-
lished in Foreign Affairs in 2020, William Henry ‘Bill’ Gates III revisits 
the bio-futurism of Business Week, injecting it with an apocalyptic spin. 
In ‘Gene Editing for Good’, the co-founder of Microsoft stresses that 
‘gene editing could help humanity overcome some of the biggest and 
most persistent challenges in global health and development’ thanks to 
its inherent ‘potential to save millions of lives and empower millions of 
people to lift themselves out of poverty’. Gates also sounds a warning, 
insisting that there are no feasible alternatives to the biotech revolution 
and that, therefore, ‘it would be a tragedy to pass up the opportunity’.13 
Gates urges the public to face an epochal choice between genome engi-
neering and planetary tragedy. Meanwhile, Cascade Investment – one 
of Gates’s main assets firms – is investing heavily in the biotechnology 
industry, acquiring stocks in a number of biotech companies including 
Ginkgo Bioworks (which aspires to ‘replace technology with biology’), 
Memphis Meat (which specialises in the production of lab-grown meat 
produced from animal stem cells) and Vir Biotechnology (whose website 
promises ‘a world without infectious diseases’). Bill Gates’s complex affair 
with genetic biotechnologies – at once an object of his political writings, 
a recipient of generous donations from his philanthropic foundation, and 
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a frontier of investments for his capital funds – is symptomatic of the 
increasingly ubiquitous, and ambiguous, role of these technologies in 
addressing social and ecological issues. 

The recent introduction of a new generation of genome editing tech-
nologies informed by research on CRISPR-Cas9 has stimulated a new 
vision of the future that displaces and negates the necessity for radical 
political change. CRISPR has been celebrated as a ‘genomic fix’, capable 
of addressing issues in areas as diverse as agriculture, livestock farming, 
biodiversity conservation, climate change and human health. Jennifer 
Doudna, one of the developers of CRISPR, has been prominent in mar-
keting the molecular tool as a form of ‘genetic command and control’, 
which will enable unprecedented mastery over biological processes 
and new ways of governing the Anthropocene. In A Crack in Creation, 
she gives a daring account of how CRISPR delivers us into ‘a new age 
in genetic engineering and biological mastery – a revolutionary era in 
which the possibilities are limited only by our collective imagination’. 
The ‘supreme mastery’ exercised ‘over genetic material inside living cells’, 
Doudna assures her readers, offers new ways of directing the natural 
history of our own species, and possibly of the entire biosphere. Natural 
history is neatly cut in two epochs: before and after CRISPR. ‘For billions 
of years, life progressed according to Darwin’s theory of evolution’; but 
now ‘scientists have succeeded in bringing this primordial process fully 
under human control’.14

Genome engineering transmogrifies the genome into an adjustable 
lever, whose manipulation promises to steer natural history, direct the 
evolution of species, and thereby shape local ecosystems and the planetary 
biosphere. In this way it reflects the logic underlying its sibling discipline, 
Earth system science. When atmospheric chemist Paul Crutzen first 
proposed the concept of the Anthropocene, he concluded with a bold 
vision that has since taken root in social discourse: the human species 
must become an active steward of the Earth by monitoring its ongoing 
transformations, anticipating critical thresholds and endlessly intervening 
to re-establish ecological balance. New monitoring technologies will 
constantly track the shifting parameters of Earth’s multiple subsystems, 
rendering the planet into a cybernetic system, which can be centrally 
governed and purposefully engineered.15 Bioengineering represents a 
central element in this emerging political vision, offering novel means to 
redesign the biosphere and terraform the Earth. Since each species shapes 
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its own ecological niche, through its metabolic interactions with the 
surrounding environment, genetic engineering constitutes an indirect 
way of stewarding the planet through the industrial production of living-
artefacts. The metabolic processes taking place at an intracellular scale 
within each organism shape local and planetary metabolic assemblages 
and biogeochemical cycles. Who controls the gene controls the body, 
who controls the body controls the species, and who controls the species 
controls the world. Or at least, this is the vision conjured by today’s 
biogeoengineers.

Yet, there is a troubling tension at the heart of molecular biology 
between the growing realisation that even the most simple organisms 
remain too complex to be properly understood at the molecular level, 
and the hyper-modernist attempt to modify those very organisms to 
make them increasingly legible, predictable and industrially exploita-
ble. Rather paradoxically, as molecular biology makes visible a world of 
irreducible biological complexity, genome engineering is embarking on 
increasingly ambitious programmes to rationalise that living complexity. 
This hyper-modernist attitude reflects a form of scientific reductionism 
in which living organisms are increasingly conceived as reprogramma-
ble ‘molecular factories’, whose metabolism can be functionally tweaked 
and engineered.

MUTANT ECOLOGIES

The book’s title conveys multiple meanings. As biologists often quip, 
mutations have always been ‘the raw material of evolution’.16 They are the 
unpredictable molecular alterations that generate ‘the genetic variation 
on which the evolutionary process depends’.17 It is easy to understand 
how a mutation that allows an organism to feed, grow or reproduce more 
effectively could cause the mutant variant to become more abundant over 
time. What starts off as a mutant form that deviates from the genomic 
norm can slowly become the new normality. Mutations are the ‘genetic 
events’, which constantly redirect natural history: the Epicurean swerves 
that deflect evolutionary patterns from following a straight monotonous 
line.18 

Since the early twentieth century, molecular biologists have dreamed 
of establishing control over these processes of mutation, using X-rays, 
nuclear radiations and atomic power. By the 1970s new technologies based 
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on recombinant DNA provided the first tools to induce genetic muta-
tions in predictable ways. Recombinant DNA transformed mutagenesis 
into a form of labour: mutant forms of life were planned in the abstract, 
their genome designed on paper, and tentatively realised in practice.19 
Today, genome engineering and synthetic biology provide increasingly 
scalable tools, which are turning these artisanal laboratory practices into 
an industrial process. While mutations continue to be ‘the raw material 
of evolution’, induced mutations have become a prominent strategy of 
capital accumulation.

Industrial production is increasingly mobilising forms of life whose 
genome is purposefully manipulated through a variety of mutagenic 
techniques: X-ray mutagenesis, recombinant DNA and novel methods 
of genomic engineering. Mutant life-forms are the final products of the 
biotech industry, which are patented and sold as commodities on global 
markets. They are also the living means of production that, once out 
of the biotech laboratories that generate them, are transforming labour 
processes in many sectors of the global economy. Contemporary farms 
increasingly rely on genetically modified crops. The livestock industry 
is developing fast-growing cattle and disease-resistant pigs. Aquacul-
ture companies are already marketing genetically engineered salmon. 
The pharmaceutical industry employs humanised mice, bacterial bio-
reactors, viral vectors and pharma-goats. Even the conservation industry 
is developing bespoke organisms to carve out its ‘rewilded’ ecologies: 
pseudo-mammoths, specicidal rats and Friendly™ Mosquitoes are only a 
selected few of these mutant ‘ecosystem engineers’. Mutant ecologies are 
no longer exclusively confined in laboratory spaces, nor within the fenced 
pastures controlled by agribusiness.20 Multiple processes of manufactur-
ing life are spawning mutant ecologies at every corner. 

If we say that capital increasingly relies on ‘manufacturing life’, this has 
a dual meaning. The term refers firstly to the fact that genome editing 
technologies are currently directed towards the industrial production of 
living organisms, whose metabolism is purposefully engineered through 
targeted-mutagenesis. Genomic biotechnologies promise to accelerate 
capital accumulation, while fixing a number of structural contradictions 
that endanger socioecological reproduction: from climate change to bio-
diversity loss, from malnutrition to viral pandemics. In the twenty-first 
century, manufacturing lives – using tools and knowledges deriving from 
molecular and synthetic biology – has become an accumulation strategy 
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and a form of depoliticising technoscientific governance. The claim that 
particular life-forms are products of manufacture is central to corporate 
strategies of appropriation, legitimising patents on countless genetically 
engineered organisms. But there is also another way in which the concept 
of ‘manufacturing lives’ may be read. Many of the gene-edited organ-
isms that populate today’s mutant ecologies are conceived and designed 
as molecular factories and living means of production. If the first indus-
trial revolution was built on ‘manufacturing machines’ like the Spinning 
Jenny, the contemporary bioindustrial revolution is built on manufactur-
ing lives: life-forms engineered to produce a growing variety of valuable 
commodities. 

This book interrogates the intersection of these two historical pro-
cesses. It asks: How is life industrially engineered in the twenty-first 
century? What kind of lives emerge from contemporary biofoundries 
and genomic assembly lines? How does the claim to ‘manufacturing life’ 
legitimise processes of enclosure and appropriation? But also: How are 
these gene-edited organisms subsequently deployed as living means of 
production in the chemical industry, in agriculture, in medicine and 
pharmaceutics, etc.? How are they transforming the way people work and 
live in agricultural lands, in industrial facilities, in barnyards and slaugh-
terhouses, in biotech labs and medical clinics?

* * *

This book places the emergence of ‘mutant ecologies’ – populated by 
life-forms that are at once ‘manufactured’ and ‘manufacturing’ – in the 
context of the increasingly important role played by genomic science and 
genomic biotechnologies in contemporary neoliberal societies. We use 
the term ‘genomic capital’ to indicate branches of industry that employ 
genetic matter as raw material and genomic biotechnologies as means of 
production. The term reveals a common development across a number 
of different economic sectors: from agriculture to health, to industry and 
forestry. Capitalism is becoming genomic insofar as capital accumulation 
increasingly relies on: the accumulation of genomic material (Chapter 2), 
its transformation in valuable digital data (Chapter 3), and its purposeful 
manipulation (Chapters 4 to 8).

The book proceeds in two parts. The first half dissects the ways in 
which the dynamics of capital accumulation have shaped the emer-
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gence of genomics and molecular biology. Chapter 1 traces the history 
of genetics from the mid-1800s, unearthing its roots in the persistent 
quest for a theory of life that might provide control over living processes. 
We investigate the webs of power/knowledge that have shaped genetic 
biotechnologies, paying particular attention to the role of capitalist com-
petition and ideological hegemony. Chapter 2 follows the transformation 
of genomic science into an industry dedicated to the systematic produc-
tion of rent-yielding, patentable bio-objects. We consider the creation 
of a neoliberal framework for the accumulation of genetic property in 
the 1980s and 1990s, and the subsequent expansion of the global bio-
prospecting industry. Gene-grabbing has supported the creation of novel 
value-chains, while sparking a new genomic politics. Multiple biopolitical 
struggles have emerged surrounding the contested ownership and control 
over isolated genetic sequences and genetically engineered organisms. 

Chapter 3 analyses the emergence of a novel technoscientific paradigm 
based on genomic extractivism, underpinned by the conversion of life-
forms into information-systems. We interrogate how the Human Genome 
Project spurred the construction of a critical infrastructure: a ‘molecular 
railroad’, for the genomic industry. We further analyse the rise of personal 
genomics as an industry based on the transformation of DNA molecules 
into genomic data and of genomic data into capital. Finally, we consider 
how genomic data from non-human life is being heralded not only as a 
precious raw material, but also as the basis for new ways of governing 
the ecological crisis. Chapter 4 surveys new ‘genome editing’ techniques 
and charts their potential for accelerating the production of mutant lives 
adapted to capital. It traces ongoing battle for proprietary control over 
CRISPR and sketches the emergence of a new ‘synthetic kingdom’ of life. 

In the second half, we survey how genomics and molecular biology 
are transforming practices of production and opening new avenues for 
capital accumulation. We focus on concrete applications of novel genomic 
biotechnologies to diverse areas of industry. Chapter 5 analyses how 
genome engineering is transforming capitalist agriculture. It follows the 
dialectic of metabolic crises and chemical fixes of the twentieth century 
before stepping into the ‘molecular factory farms’ being constructed with 
genome engineering. We situate the genomic subsumption of the metab-
olism of plants and animals as a continuation of the Green and the Gene 
Revolution, and in the context of long-standing struggles over access to 
the means of life. Chapter 6 surveys the shifting topographies of biogeo-
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engineering and genetic control. Contemporary projects of ‘resurrecting’ 
woolly mammoths, exterminating ‘alien species’ from islands, or winning 
the ‘war on the mosquito’ reflect a growing ambition to craft a bespoke 
biodiversity for the Anthropocene. 

Chapter 7 is concerned with the production of custom-made mutants 
in medicine and the pharmaceutical industry. It follows the technonat-
ural history of the laboratory mouse as a living commodity and as an 
experimental body. Today, genome engineering is delivering a new gen-
eration of mutant mice, specifically designed to more closely resemble 
Homo sapiens. Humanised mice represent both living assets, as patented 
organisms, and living commodities, as bodies sold on the world market. 
Big Pharma is redesigning animal bodies into increasingly special-
ised experimental platforms. It is also turning them into bio-foundries 
in which human proteins, skin and organs are grown and harvested for 
commercialisation in the world market. Pharmaceutical production is 
increasingly molecularised, taking assembly lines out of the factory and 
into the body of genetically modified microbes, plants and animals. 

Chapter 8 depicts the penetration of genome editing under the human 
skin. The first section analyses the emergence of recombinant and genetic 
vaccines as commodities and instruments of security and government. It 
highlights how genetic vaccines molecularise the production of antigen 
proteins from the factory to the human cell. It then considers practices 
of genome engineering in the human species, focusing first on existing 
programmes of gene-therapy to then turn to the thorny issue of germline 
editing. We recount how the encounter of neoliberal thought and genome 
engineering technologies has birthed an increasingly vocal movement 
explicitly advocating for a ‘liberal eugenics’ relying on the deregulation 
of germline editing.

Throughout the book, we maintain that the advent of genomic tech-
noscience is contributing to the emergence of a new phase of capitalist 
accumulation characterised by the increasing subsumption of life under 
capital.




