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Series Foreword

The arts, science, and technology are experiencing a period of profound change. Explosive
challenges to the institutions and practices of engineering, art making, and scientific
research raise urgent questions of ethics, craft, and care for the planet and its inhabitants.
Unforeseen forms of beauty and understanding are possible, but so, too, are unexpected
risks and threats. A newly global connectivity creates new arenas for interaction between
science, art, and technology, but also creates the preconditions for global crises. The
Leonardo Book series, published by the MIT Press, aims to consider these opportunities,
changes, and challenges in books that are both timely and of enduring value.

Leonardo books provide a public forum for research and debate; they contribute to the
archive of art-science-technology interactions; they contribute to understandings of emer-
gent historical processes; and they point toward future practices in creativity, research,
scholarship, and enterprise.

To find more information about Leonardo/ISAST and to order our publications, go to
Leonardo Online at http://Ibs.mit.edu/ or e-mail leonardobooks@mitpress.mit.edu.

Sean Cubitt
Editor-in-Chief, Leonardo Book series

Leonardo Book Series Advisory Committee: Sean Cubitt, Chair; Michael Punt; Eugene
Thacker; Anna Munster; Laura Marks; Sundar Sarrukai; Annick Bureaud

Doug Sery, Acquiring Editor
Joel Slayton, Editorial Consultant

Leonardo/International Society for the Arts, Sciences, and Technology (ISAST)



Leonardo, the International Society for the Arts, Sciences, and Technology, and the
affiliated French organization, Association Leonardo, have two very simple goals:

1. To document and make known the work of artists, researchers, and scholars interested
in the ways that the contemporary arts interact with science and technology

2. To create a forum and meeting places where artists, scientists, and engineers can
meet, exchange ideas, and, where appropriate, collaborate.

When the journal Leonardo was started some forty years ago, these creative disciplines
existed in segregated institutional and social networks, a situation dramatized at that time
by the “Two Cultures” debates initiated by C. P. Snow. Today we live in a different time
of cross-disciplinary ferment, collaboration, and intellectual confrontation enabled by new
hybrid organizations, new funding sponsors, and the shared tools of computers and the
Internet. Above all, new generations of artist-researchers and researcher-artists are now at
work individually and in collaborative teams bridging the art, science, and technology
disciplines. Perhaps in our lifetime we will see the emergence of “new Leonardos,” creative
individuals or teams that will not only develop a meaningful art for our times but also
drive new agendas in science and stimulate technological innovation that addresses today’s
human needs.

For more information on the activities of the Leonardo organizations and networks,
please visit our Web sites at http://www.leonardo.info/ and http://www.olats.org.

Roger F. Malina
Chair, Leonardo/ISAST

ISAST Governing Board of Directors: Martin Anderson, Michael Joaquin Grey, Larry

Larson, Roger Malina, Sonya Rapoport, Beverly Reiser, Christian Simm, Joel Slayton,
Tami Spector, Darlene Tong, Stephen Wilson
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Foreword: Biological Feedback

When I first looked over Tactical Biopolitics, 1 was excited by the array of authors and
the fact that this was not a book retheorizing biopolitics or talking about intervening.
These were accounts by interveners, reports on practices. Most important, these
were conversations between scientists, artists, theorists, and activists; conversations in
the field, struggling over new practices of life. Talking across these divisions of life is
not easy at all; at best it is usually what Deleuze approvingly calls a resonant encounter
in which “one discipline realizes that it has to resolve, for itself and by its own means,
a problem similar to one confronted by the other.”' T like Deleuze’s image here, but it
is a solitary endeavor. Tactical Biopolitics is oriented differently, toward a shared set
of problems that do not require discovering because they are in the face of practi-
tioners. These include the recognition that the multiplicities of life have their own
designs, even if, especially when, we try to manipulate them on micro and nano scales.
These multiplicities also include the increasing entanglement of all practices—science,
art, activism, writing—with corporate capital and mass media, and the belated admis-
sion that these problems cannot be handled alone, but require cross-species tactical
coordination.

The choice to call the volume Tactical Biopolitics is intriguing because it resists the urge
to come up with another name for the present that would spin us off into lexical apprecia-
tion and distract us from the tasks at hand: where to put a hazardous bioengineering lab,
how to manage corporate sponsorship of bioart, how to decide the social limits of a research
practice, how to know when animal research goes too far, how to teach about race and
biology when students have learned their ancestry through online genetic testing services,
how much biology artists or activists need to learn, and how much social theory should
biologists acquire. In other words, how to be a biological citizen today. As a foreword, I
offer a few take-home tactics that I acquired while reading:



Microbiopolitical tactic: Never think you know all of the species involved in a decision. Corollary:
Never think you speak for all of yourself.

Foucault identified the biopolitical as the shift to population and territory as
key problems for society: how to control and secure the multiplicity of men as
living bodies, as populations, as global mass; modulating rates of life through birth
control strategies or death through epidemic preventions. These were ways of anticipa-
ting, modeling, and intervening in generalities conducted from expert and managerial
levels.

But life, it seems, doesn’t react so much as invent responses, appearing like a mold in
the interstices of plans and models. Drug-resistant tuberculosis, for instance, is not simply
an evasion of epidemic management, but a new type of threat that thrives on prevention
strategies. From AIDS to Mad Liberation movements, the problem of man in his environ-
ment has been overwritten by the problem of man as environment. Equally, stem cells
are not simply a technical solution to organ shortages, but reconfigure how we think of
both research and the future of humanity. I am reminded of Heather Paxson’s study of
artisan cheesemakers in the United States. Focusing on what she calls the “microbiopoli-
tics . . . human encounters with the vital organismic agencies of bacteria, viruses, and
fungi,” she described how “cheesemakers . . . take quite seriously the fact that they work

. . . »2
with a potential biohazard.

Feedback here traverses bodies at multiple scales. From SARS
to the long history of dog-human co-living, life’s multiplicities are more than scientific
management can handle. Even discussing our future requires more than gathering diverse
humans to a table. Microbes, etc., become not just allies to be enrolled, but subjects in
their own right, enrolling humans in their projects. As this TB volume makes clear, if
before population was posed as a political and biological problem, today biology itself is

a political problem.

Cosmopolitical tactic: Expertise confines problems as much as it defines them. How ever hard the
homework, we all need to become biologists, activists, artists, and theorists. It is possible and
imperative.

The implosion of biology as science into politics is a symptom of a larger entanglement:
a doctor treating AIDS, a patient taking a pill, a scientist in a lab, a new professor buying
a house, breathing polluted air are part of relations that create new allies and mutate the
notion of expert at the same time. In these pages, a biologist repeats that biology is just
as political as anything else. At the same time, artists, activists, and writers confront the
problem of politics requiring biology. Bioartists articulate life to make biology an object
of recognition and concern for all; activists reconfigure lines of authority, knowledge, and
regulation to change how concern about life operates. This reformatting of expertise
invents a do-it-yourself (DIY) science, and it can be DIY Big Science too: from ancestral

Joseph Dumit
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DNA testing to bioterrorism to bioengineering. But it can also be infrastructural science
as when Beatriz da Costa works with pigeon-machine hybrids to gather data on lived air
pollution at levels that current state instruments don’t gather. She is simultaneously artist,
activist, scientist, and science studies scholar.

The multiple layers of response in all of these projects require a suspicion of science as
usual, but also activism, art, and theory as usual. The requirement is to explore relations
across species and scales. However, flourishing with some species—dogs, mice, microbes—
demands entanglements that also work against other species. This problem cannot be
formulated as life versus the state or capital, but which lives, which biodiversity? As Isa-
belle Stengers points out, one must put oneself at risk.” The only choice that is off the
table is allowing questions of liveliness and diversity to be seen as technical, to be decided
off-stage.

Bioremediation tactic: Never assume that facts can speak for themselves, and that a reasonable
position won't require a hard sell, especially if it is scientific.

Engaging across these levels and relations raises immediate, in-your-face practical issues
of tactical media as well. Almost every actor in this book emphasizes the need to format
their facts via public relations, and the need to struggle with the constant pressure on
these facts from corporate, governmental and other corners. Popularization and commer-
cialization, entertainment and intellectual property, inhabit art, science, activism, and
scholarship. This is a shared problem of how to manage hype and how to comprehend
and take responsibility for the complicities that financial allies bring with them. Financial
security is often at odds with financed security.

At the same time, the bio-hype and the hyper-real fear of biohazards are not wrong.
The security model that depends on modulating rates and ensuring against randomness
must treat events as regular occurrences against a background of noise. But the very
premise of bioengineering is that events are disruptive of prior systems; viral mutations
as well as activism can transform whole ecologies. Microbes and viruses are bioengineers
to0.

In addition to these tactics, what I learn from Tactical Biopolitics is that it is imperative
to talk across expert lines, and perhaps more important, to learn across them. The compel-
ling conclusion of this book is that biologists and biology students need to learn art and
politics, social science, and feminism as well as law and business. Politicians and business
majors need to learn biology and art and feminism and sociology. It sounds like a lot of
homework, but this book is a great start on the learning and makes clear that home and
work have both been seriously mutating during the past few decades. Artists, sociologists,
scientists, activists, science fiction writers, historians, all find that their worlds have thor-
oughly infected each other. There is quite simply no space outside the laboratory, no space

Foreword
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that isn’t kin to a lab, and no part of the lab that isn’t a site of social, political, and artistic
regulation and invention. It is no longer a question of what to know, but how to handle
the increasing demands that everyone must get their hands dirty, pay more attention, and
do it yourself.

Joseph Dumit
Notes

1. Deleuze, Gilles, “The Brain Is the Screen: An Interview with Gilles Deleuze,” translated by
Marie Therese Guirgis, in 2000, The brain Is the Screen: Delenze and the Philosophy of Cinema, edited
by Gregory Flaxman (Minneapolis: University of Minnesota Press, 1986), p. 367.

2. Paxson, Heather, “Post-Pasteurian Cultures: The Microbiopolitics of Raw Milk Cheese in the
United States,” Cultural Anthropology, 23(1)(2008).

3. Stengers, Isabelle, “Cosmopolitiques, 7 tomes” (Paris: La Découverte & Les Empécheurs de
Penser en Rond 97, 1996).

Joseph Dumit
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Introduction

Beatriz da Costa and Kavita Philip

“Tactical biopolitics” is a creative terminological misappropriation, drawing its inspira-
tion from, but not mapping directly onto, two formations: the assembly of resistant cul-
tural practices referred to as Tactical Media, and the intellectual ferment around the history
of biopolitics. This book, thus, is a hybrid, made possible by two recent histories: the
enormously creative practices at the intersection of technoscience, activism, and art; and
the explosion of cross-disciplinary conversations following Michel Foucault’s articulation
of biopolitics.

Tactical Media practices and their associated conceptual framings emerged within the
political climate of post—Cold War Europe. The sudden availability of cheap “do-it-
yourself” media, public access to the Internet, and reports about tactics of underground
information exchanges formerly employed in communist Eastern Europe provoked intel-
lectual and experiential exchanges between programmers, artists, activists, and theorists
in the search for new approaches to media activism.

Inspired by de Certeau’s Practice of Everyday Life, theorists and practitioners developed
a framework favoring tactical uses of media and activism, which served as a point of refer-
ence for tactical media groups and collectives initially located in both Western and Eastern
Europe and the United States. Garcia and Lovink’s (1997) publication of the “ABC of
Tactical Media”' was an attempt to outline specific approaches inherent in this loose con-
federation of practices:

Tactical Media are what happens when the cheap “do it yourself” media, made possible by the revo-
lution in consumer electronics and expanded forms of distribution [. . .} are exploited by groups
and individuals who feel aggrieved by or excluded from the wider culture. Tactical media do not
just report events, as they are never impartial they always participate and it is this that more than
anything separates them from mainstream media. . . .} Tactical media are media of crisis, criticism
and opposition. This is both the source of their power, [. ..}, and also their limitation.



A semi-regular conference called The Next Five Minutes’ emerged out of informal
meetings held in the early nineties. Hosted by cultural organizations such as Paradiso, de
Balie and the de Waag Society in Amsterdam, this conference allowed for broader inter-
national inclusion of media activist practitioners from all five continents and thereby for
the ongoing questioning and reformulation of Tactical Media practices and its goals. The
conference maintained an informal structure throughout the years and had little resem-
blance with its academic counterparts. Technical skill exchanges, open-mic fora, and
reports of locally conducted activities and their outcomes were just as much part of the
agenda as were formal panel discussions.

While Tactical Media clearly defined itself as a cultural, decentralized, non-institution-
alized formation, it has also found creative ways to explore temporary alliances
and funding sources within institutionalized academic and public contexts. Over time,
it has also built increasing ties with larger strategy-based movements such as the anti-
globalization movement.

Tactical Media activities continue to be performed in many parts of the world, although
not always under the sign of the same term. The initial conceptual framing power of
Tactical Media and its associated exchanges appear to be on the decline. The last Next
Five Minutes took place in 2003 and currently no plans exist to continue this forum for
international exchange.

While Tactical Biopolitics does not see itself as the successor of Tactical Media, it does
share some of its convictions regarding the importance of interdisciplinary knowledge-
making in the context of resistant practice. We believe it remains crucial to investigate,
critique, and create forms of collective production, distribution, and deployment of knowl-
edge that engages with history and culture, academia and the public, technoscience and
everyday life.

In Tactical Biopolitics, we examine the possible recuperation of one of the movement’s
strongest aspects: the inter- and “(un-)disciplinary” exchanges among practitioners and
theorists from various backgrounds, always privileging collaboration and coordination
with larger strategy-based movements of resistance to hegemonic forces. In addition
to re-calling technology practitioners, artists, activists, and theorists, we now call for
the inclusion and cooperation of the scientific community. Such an intellectual/political/
artistic/technoscientific community is a potentially resistant formation in the heart of
postmodern transnational technospheres. The corresponding politics and activities can be
understood, however, not only in their most recent contemporary contexts, but also in a
much longer historical framework. We owe our understanding of this context to numerous
scholars and intellectual developments, many of them drawing on the terms “biopolitics”
and “biopower.”

Foucault argues that the exercise of biopower made possible the “adjustment of the
accumulation of men to that of capital, the joining of the growth of human groups to the
expansion of the productive forces and the differential allocation of profit.”’ Biopower has

Beatriz da Costa and Kavita Philip
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been fundamental to the development of modern capitalism and to the formation of the
society of the “norm.” Emerging coevally with modern liberalism, biopower operated
through two forms, anatomic and biological. The first worked via the individual; the
second through the species. Disciplinary forms of optimization, coercion, and control
centered on the body as a machine, integrating the body into systems of control via its
(trained) docility and utility. Regulatory forms of control focused on the species body—
monitoring, encouraging, and managing biological processes such as procreation, health
and mortality. Since the eighteenth century, Foucault shows, Western knowledge has
legitimized particular forms of rationality via its links to state power, sovereignty, juridical
truth, political peace, and social order. Conventional histories of order, peace, and continu-
ous scientific progress obscure the ways in which truth itself is established through a
struggle over its enunciative conditions.

Struggles over truth, can, in a Foucauldian sense, be traced within the laboratories of
scientists, cultural producers and media makers “in accordance with the intelligibility of
struggles, of strategies and tactics.”’ It is not just a question of tracking how funding
follows political trends, or showing that particular hegemonic groups control the dis-
semination of particular facts (although it helps to understand these); we must also track
the ways in which modes and periods of scientific investigation work according to their
own “internal regimes of power.”

Tracking what it is that governs scientific statements, their thinkability, and their
relationship to each other and to the discursive regime of truth, remains a task that this
book’s participants challenge us collectively to undertake. Order and conflict, theory and
practice, life and art, science and culture: this volume is committed to subverting these
distinctions and to exploring the tactical practices that bring disparate publics into engaged
conversations. Foucault’s investigations of power/knowledge remind us, as we investigate
science/art/politics, that the difficult intersectional, interdisciplinary work to be done
includes within one frame the spaces of the political economic and the ontological, the
battles of the activist and the epistemologist, the tracings of the historian and the artist.

The twenty-first century has been dubbed the Biological Century because the advances
in the biosciences have begun to change our understanding of life itself, in ways that
recall, and go beyond, the ways in which the atom bomb, physics, and engineering defined
the twentieth century. Life sciences have not remained the sacred domain of the bioscien-
tists, however. Information and computer sciences are fundamental to the ways in which
biological information is produced, stored, and analyzed. Computational and digital
media studies now think the biological and the informatic together. Science and technol-
ogy studies, a field that grew rapidly in the late twentieth century, catalyzed a shift in
the ways humanities and social science academics understood the role of science and
technology in everyday life.

Artists have actively taken part in scientific, political, and technical controversies,
forging modes of representation and intervention that synthesize practices from science
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and engineering, and producing fields such as biological art. Each of these fields of practice
and theory has experienced a decade or two of exceptionally vigorous growth producing
rich bodies of work, each with paradigmatic exemplars, methods, and figures. At the same
time, interdisciplinarity has boomed. Controversies in genomic medicine, biotechnology,
biodiversity, racial genetic markers, stem cell research, public anxiety, national security,
biological terrorism, science fiction, and transnational public health bring together experts
from numerous fields because the complexities in their constitution demand creative
analysis. While we welcome this interdisciplinary explosion, we pause here to consider
its challenges and limitations. To be successful, interdisciplinarity demands both intel-
lectual rigor and expansiveness. Too often, scientists, artists, scholars, and critics bring
their own complex expertise to the table but take away little that is new. Discussions
often run aground because terms, categories, and concerns are perceived as incommensu-
rable across disciplinary paradigms. Tactical Biopolitics takes up the challenge of speaking
across these barriers.

Many people have come together here who, despite the explosion of academic inter-
disciplinarity, have rarely engaged with each other’s work over a sustained period of time.
Subsets of them—for example, the artists groups Critical Art Ensemble, subRosa, and
Tissue Culture and Art, and the theorists Troy Duster, Donna Haraway, and Paul
Rabinow—have long known each other’s work. Others met each other in Irvine at the
2006 conference on BioArt and the Public Sphere, and still others, living and working
across four continents, have been brought, via this book project, into remote but intimate
engagement with new interdisciplinary fields.

Tactical Biopolitics approaches the numerous intersections of life, science, and art via
specific topics that are too often analyzed in singular disciplinary rubrics, and sets out
to recalibrate problematics, historical understandings, and resistant strategies. Some
chapters return to classic formulations of biopolitics and bring fresh interventions
into their frame. Others highlight the most controversial or experimental tactics of the
1990s. The book brings together academic research with public concerns, transnational
politics, and artistic interventions. Public and expert discourses have converged at the
ethical and creative challenges that lie at the intersections of life, science, and art. Popular
culture feeds proliferating representations of the fears, anxieties, and hopes around the
life sciences, at a time when basic concepts such as scientific truth, race and gender
identity, and the human itself are destabilized in the public eye. What do inquiring,
curious, or anxious publics need to understand about biology and its current research
frontiers? How might scientists assess myriad, often contradictory, concerns about
informed publics, national priorities, and academic freedom? How can historians, anthro-
pologists, and philosophers contextualize the intersections of concerns about biological
research, personal choice, social freedom, and civilizational progress? Tactical Biopolitics
explores:
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+ Epistemological questions that emerge at the intersection of biology, art, and the
public sphere

*  Political questions that emerge at this historical moment, at the beginning of the
Biological Century

*  Models of interdisciplinary engagement that facilitate rich public participation in
scientific discourse

*  Practices that allow for experiential hands-on experience, and that facilitate deep and
broad public understandings of the formulation of research questions

We open the book with two frames that take up the intersection of theory and practice
in public enactments of biology and art. Particular forms of biology and art have been
critical shapers of public perceptions of the Biological Century. Two biologists with
extensive records of public engagement occupy our biology frame; and a curator, an artist,
and a social scientist write the section on “Curating the Book of Life.” Six topical sections
follow.

“The Biolab and the Public” introduces key thematics in the field of bioart. “Race and
the Genome” reintroduces a classic essay on the ethical and policy implications of genome
research, and brings into dialogue a historian of science who addresses popular Indian and
U.S. responses to genetic testing, a biological anthropologist whose work brings science,
ethics, and race together, and a media artist who works with DNA.

“Gendered Science” brings into dialogue feminist work on biopolitics from the direc-
tions of fiction, media art, and critical theory. Each feminist author in this section brings
to this task significant experiences in scientific laboratories, and approaches the task of
critical technoscience conversation with no time for the popular canard that women and
technology are inherently opposed.

“Expertise and Amateur Science” questions more sacred boundaries, blurring the lines
between scientific experts, artists engaging in science, activists, and the law. This section
brings together perspectives from art, anthropology, critical theory, and activism.

“Biosecurity and Bioethics” takes on the hot-button issues of post 9/11 biosecurity,
bringing together essays by an artists’ collective, an anthropologist and Foucauldian
scholar, a biologist reflecting on the scientist’s role in public resistance to the current
politics of biosecurity, and a transnational feminist scholar concerned with public health
and China—U.S. relations.

“Interspecies Co-Production” stages a dialogue among people who work with animals.
A feminist science studies scholar, a media artist, and a philosopher—veterinarian approach
the question of cross-species work with assumptions refreshingly free from the binary
frames of human-animal domination and/or consumption.

This volume, then, uses the lens of a biopolitical discourse to develop a politicized
framework composed of contributions from the arts, sciences, and cultural/science studies.

Introduction
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The book is intended not as the last word in this debate, but as an introduction to the
field for newcomers, as a textbook for those long familiar with it, and, perhaps most sig-
nificantly, as an experimental space in which we engage with each other over the meanings,
histories, futures, and critical potential of tactical biopolitics.

Notes

1. http://www.nettime.org/Lists-Archives/nettime-1-9705/msg00096.html
2. http://www.nextSminutes.org/
3. Michel Foucault, History of Sexuality, vol. 1 (New York: Vintage Books, 1990), p. 263.

4. Michel Foucault, “Truth and Power.” In Power, Essential Works 1954—1984. James Faubion, ed.
(NY: The New Press: 2000), p. 116.
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Theory and Practice:
Biology as Ideology

Although the twenty-first century is justifiably crowned the Century of Biology, the
sciences of life have long been understood as irreducibly political. This section includes
personal narrative histories from two activist intellectuals who have worked creatively at
the intersections of biology and society.

In opening the book with this section, we remind a new generation of activists at the
borders of life, science, and activism that we do not come to this field ex #zhilo; the biosci-
ences were not a blank, apolitical slate before the bioartists, science studies scholars, and
new media hackers interrogated them. Rather, the sciences of life have long been politi-
cally contested and produced. Feminist, antiracist, and leftist scholars have documented
the ways in which the biology of life was always already inscribed with the racial, classed,
and gendered contours of Renaissance and Enlightenment Europe and its colonies. Some
of the key insights for scholarly critiques from the so-called margins have emerged in
collaboration with scientists at the centers of bioscience research in the twentieth century.
Levins and Lewontin stand, here, as inspiring instances of politically committed intellec-
tuals who have lived through tremendously turbulent political and intellectual times,
managing to combine their intellectual passion for scientific research with their ethical
commitment to political and social justice.

Richard Levins and Richard Lewontin are well known as biologists and as public com-
mentators on biology and society. Working in the fields of theoretical population biology
and molecular evolutionary biology, they have challenged and rewritten some of the
foundational assumptions of their research fields while being involved in the social move-
ments that shaped a generation of American students in the second half of the twentieth
century, including the anti—Vietnam War protests and student movements in solidarity
with labor, antiracist, and anti-imperialist struggles.



In these contributions Lewontin and Levins reflect on their lives in biology and in
politics. How does one practice everyday science, and hope to get access to “truths” about
nature, while being convinced of the irreducible historical and political shaping of scien-
tific knowledge? How does one participate responsibly in local social justice movements
when the scope of science and economics grows daily more globally imbricated? How can
scientists address the complex ways in which even well-intentioned research can be taken
up to serve political causes that may be antithetical to their own beliefs? What is the role
of a democratic lay public in an era in which increasing scientific specialization is accom-
panied by increasingly dramatic effects of science on the practice of everyday life? What
challenges lie ahead in the area of biosecurity and governmentalized life, and what lessons
can we take with us from twentieth-century struggles over the politics of bioscientific
research?

Part I



Interview with Richard Lewontin

Interview by Gwen D’Arcangelis, Beatriz da Costa, and Kavita Philip

Personal Background

Tactical Biopolitics (TB): How did you first get interested in population genetics, and
how has this interest shifted over time?

Richard Lewontin (RL):  Well, I got interested in population genetics by accident, the
way one gets interested in anything. As an undergraduate I worked in the laboratory of
a person who had been a student for his Ph.D. of the most eminent experimental popula-
tion geneticist, Theodosius Dobzhansky, who was a professor at Columbia. So I met
Dobzhansky. At one point I had a very bad undergraduate record, and I despaired of
getting into graduate school. I thought a way to get in was go to Dobzhansky and he’d
take me, which he did. So when I got my degree here [Harvard}, I then went to Columbia
to work with this famous population geneticist. I had second thoughts about it when I
got there. Dobzhansky was not around—he’d gone off to do fieldwork—and I went up
to another professor, who was a psychologist, with an idea for an experiment that would
determine at what stage in the cell cycle DNA would be replicated. And he said, “Oh,
that sounds like a very good experiment; I think it would be an excellent experiment,
but if I take you as a student, Dobzhansky will never speak to me as long as I live. So go
back where you came from.” So I went back downstairs and stayed as a student of Dob-
zhansky. And that’s how I came into it.

I also thought, foolishly, that population genetics, studying fruit flies and so on, had
absolutely no consequences for human sociopolitical issues. And I was looking at that
time to retreat somewhat from my previous political work. I thought, okay, I'll get into
this. And of course that was stupid, because it turns out that it’s very relevant.

TB: Would you describe yourself as passionate about population genetics? Do you feel
the same way now as before?



RL: Well, I got into it . .. and it’s my professional life.
TB: When did you first become involved in politics?

RL: When I was about thirteen. When I was in high school, the woman who is now
my wife and I were founders of a left-wing political group in our high school, but I didn’t
think of it as having to do with science; it was just, politics came first. When I was in
college, I hung out with people from the Communist Party, the John Reed Society—
which was the Harvard undergraduate Communist Party—and I was always arguing with
people about politics and stuff like that, but I didn’t think about it in terms of science.
And as I said, I decided I would sort of put that aside for the moment, and that’s why I
went into population genetics. But as human genetics developed . . . it became clear that
population genetics was just as political as anything. I pretty well gave up any political
activity when I was in graduate school; I became pretty careerist. And then I came back
to it within a few years. I was involved with the [Black} Panthers.

TB: You've been talking about political groups, but were there some science and politics
groups?

RL: 'There was a thing called Science for the People, which started out as Scientists and
Engineers for Social and Political Action (SESPA). It was started by a couple of people
who were academics. And I was in that from its early days. We would go to national
meetings and challenge people like Teller and. . . . Yeah, that was part of life.

Science for the People finally went under for financial reasons. Science for the People
was a completely anarchist group; it had no membership, you were just part of it. We
didn’t have any offices. But we did publish a journal, Science for the People. What happened
was that the people in Science for the People had particular interests and particular issues
like racism, or like environment, or something like that. And what developed over the
years, after the sixties—during the seventies, mostly—were single-issue groups. For
example, local people interested in safety and health, or environment, like MassCOSH,
the Committee on Safety and Health, and the local environmental, Greenpeace, and all
that stuff. So people, instead of working within this general-purpose organization which
dealt with all kinds of things—we dealt with workers’ health and safety, sociobiology,
racism . . . I mean, Science for the People had articles written on all kinds of stuff—instead
of that, people went to their single-issue organizations, and that left Science for the People
with nothing.

And so it finally folded. But there are offspring groups. For example, we now have in
Cambridge the headquarters of a thing called Council on Responsible Genetics. {See
chapter 23 in this volume.} Council on Responsible Genetics was originally the human
genetics study group of Science for the People. Science for the People was divided into
study groups; I was a member of a couple of them. And the people interested in racism
and stuff like that all belonged to the human genetics or the sociobiology study group.
Well, the human genetics study group evolved into Council on Responsible Genetics,
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which is what we have now, an independent organization with a full-time director and a
journal, and [it} gets funding from the Ford Foundation. So, what I'm trying to say is
that Science for the People had the politics of the sixties—nonhierarchical, non-official
membership, no officers, no central committee—it was a truly participatory, democratic
sixties-ish organization. But as the sixties disappeared and people went back to more
conventional political organizations, Science for the People disappeared, and in its place
arose a number of special groups.

There are certain kinds of political consciousness, some of which last a long time. You
have, for example, the Revolutionary Communist Party, which is still Maoist and has {as}
its leader Bob Avakian, who is in exile and has been in exile for thirty years or so, and
they’re on the edge somewhere. We have a number of Trotskyists—for example, the
Workers” World, a more conventional party. But then we have a lot of these organizations
which are not along the lines of parties because people don’t have that kind of political
consciousness. They don’t want a central committee; they don’t want a line that you have
to stick to. That, I think, is a major effect of the sixties on radical politics in America.
The pushing to the background of organized, disciplined political parties on the Left, and
their replacement with a more anarchistic, or more participatory democratic, point of
view. For example, I was a member in Chicago, when I was a faculty member, of what
you would call the faculty branch of Students for a Democratic Society {SDS}. Now I
wasn’t really a part of SDS, but it was the equivalent of SDS for faculty members, and we
had that same politics—there were no officers; there was no discipline. I once said, “I
don’t know why you guys are all kidding yourselves; this is a Marxist group.” And they
really got very annoyed with me. They didn’t want to be identified as a particular . . .
although they were all Marxists. So that was the change in political attitude which the
sixties brought in, and which is still with us.

Science and Politics

TB: Usually most scientists will call things universal in a certain way; and you've been
heavy on talking about the historical specificity or the contingency of science. How do
you respond to critics who claim that your politics taint your science?

RL: Well, my response is very specific. We can take an example: my struggle with
sociobiology. Sociobiologists, Ed Wilson in particular, say, “Well, you just have your
attitude about the lack of rigid human nature because that’s against your politics, and
you're politically committed to a kind of open, changeable world, a revolutionary attitude,
and you just don’t like any science that is the opposite of that.” And my response to that
is that that’s got the situation upside down. I've spent a lo—now I speak personally—I've
spent a lot of my life, a lot of energy . .. 've put myself in difficult positions, some of
them dangerous, some of them illegal . . . that’s part of my political work. Why? Because
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I would like to change the world in certain ways. Now, wouldn’t I be a goddamned fool
to do that, to go to all that trouble, to put myself in difficult positions, and so on, unless
I really thought the world could be changed? It’d just . . . it’d be stupid.

You have to distinguish: well, there’s a world 1 would like, but I'm not a utopian.
There are lots of worlds I would like, but I can’t have them because I don’t think they’re
possible; I don’t think we can get there from here. So whatever political things I've
engaged in have been in pursuit of something that I thought was possible. Which means
I think that ideas of rigid human nature and so on are baloney. So I have a very, very deep
stake in the scientific correctness of that view. If that view is scientifically incorrect, I've
been spending my life doing something stupid. So I want to know what’s true about
nature. It’s not that I do the politics and therefore I lay it on Nature. I have to be sure
that Nature really allows that.

The opposite is true for people like Ed Wilson, who want to say . .. who are happy
with the way the world is. They don’t have to know the truth about it, because suppose
it’s true that people are changeable. Even if they're changeable, they don’t have to change.
So you can make a perfectly consistent argument that the world we have now is the best
we can do: “I wanna keep it that way . . . the fact that we could make a different world
doesn’t interest me . . . I wanna keep it #his way.” So . . . politics—the politics of “keep
things the way they are”—in this respect, with respect to human society, does not depend
on what is true about human nature; it doesn’t have to be true ... humans could be
changeable or not changeable. But the politics which says “I want to change and I insist
on change, and I work for change” has got to be based on the assumption that change is
possible. So I think they have the argument upside down.

TB: What you were saying about taking a world as fixed versus changeable makes a lot
of sense scientifically as well.

RL: Let me give you an example. I wrote a paper, which has been very widely referred
to, on the amount of genetic variation within and between human races. Now, I wrote
that paper on a bus going from Chicago to Urbana, Illinois. I had a table of logarithms
and some big books of data, and I just sat there and did the calculations. I had no idea
how that was going to come out. I did not write the paper with the intention of demon-
strating that most human genetic variation was within races. In fact, I had the same
prejudices that everybody had. Namely, that probably most human genetic variation is
between geographical races; after all, skin color, and hair form, and that stuff is pretty
obvious, so . . . it’s probably gonna turn out that way . .. I was just curious. So I wrote
the paper and it came out a particular way. That’s an example of what I'm talking
about.

TB: Right, you were open.

RL: 1 even had the initial prejudice that it would come out the other way. I was
surprised.
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Race

TB: Did it have a lot of implications for race?

RL: It had a lot of effects on people’s thinking about race. But you have to decide on
what you mean by implications for race. Suppose it turned out that most genetic variation
was between races. Not all genetic variation is between races. Indeed, most of the human
genome doesn’t vary from individual to individual. The question is what you want to use
race for . . . is race for you a social construct or a biological one? What this showed is that
race is not a very useful biological construct, but I can still make a social construct out
of it. I can still say God meant people like that to be slaves, even if they were genetically
almost identical. I can say that racism in a social sense or the construction of social racial
categories is independent of the truth of that question about genetic variation within and
between races. And that applies in the other direction; even though eighty-five percent
of human variation is within any local population, that doesn’t tell me anything about
some particular gene. Even though eighty-five percent is within a population, there must
be genes in which most of the variation is between races; and there are a few, like
the Duffy blood group, in which nearly all of the variation is between whether you're an
Asian or an African or a European. Those are in the minority, but I can’t prove any
generality. I can’t prove by the generality what’s true in the specific case until I look at
the specific case. So you have to be careful how you use that kind of information.

TB: Did you have a definition of race that you came up with when you did that

experiment?

RL: You've asked exactly the right question. To ask how much genetic variation exists
between races, you have to decide what a race is. . . . And that was not clear. That calcula-
tion has been done by other people based on DNA data and other data. They came to the
same value of eighty-five percent within individuals within a local population, but the
fifteen percent left over is between populations within a race and between races. And how
do you decide which populations belong to which race? And different people got different
answers depending on how they defined a race. A local population, you have no problem
there. So, for example, when I wrote my paper, I had to decide are the Turks Asians or
Europeans? How about the Finns? Everybody says Finns are Europeans, but they talk an
Asian language—Finno-Ugric. And Hungarians, for that matter. Finno-Ugric and Turkish
belong to the same Ural-Altaic group of languages, radically different from the Indo-
European languages that Europeans speak. So where do you put people who come from
India? What race are they? Are they Asians? How about people of the South Pacific?

So what I had to do is make up my mind about what I was going to do. So . . . it’s
just arbitrary . . . I made more races than usual, that’s what I did. I took people of South-
east Asia, of the Indian subcontinent—Urdu and Hindi speakers—and then put them in
a separate group. I made a group of Oceanians, all those people in the Pacific. Then I
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made mainland Asians—Chinese, Japanese, Koreans. Then Africa, I pulled all the people
in sub—Saharan Africa into one race called African black. All Native Americans into one
group, and so on. I mean, you have to do something. And it came out that if you do it
that way, about six percent of all the variation among humans is between those big groups.
But when other people pooled them in different ways, they got nine percent, because race
doesn’t have a clear definition. The fact is that, in the United States at least, the social
definition of race goes very close to the “one drop of blood” rule. Are you white or black?
Well, I'm black. Well, how do you mean you're black? You look white to me. Well, I
had a great-grandfather ... Why isn’t a person with one European ancestor and one
African ancestor white instead of black? They’re just as white as they are black. But under
social definitions they’re black. There is no definition of race.

Tracing Ancestors

TB: Waith the Human Genome Project, race is being defined in particular ways. People
are trying to trace ancestry back to particular parts of the world . . .

RL: If you wanna do that, you could try to do that. We have a group here. Skip Gates,
from the African—American Studies program, has a program to trace ancestry back to
particular tribes.

... Why do they want to do that? I don’t need to be a scientist to know that Oprah
has African ancestry, or that Skip Gates has African ancestry. I didn’t have to test your
blood to know that you have Asian ancestry. So why do I wanna trace it back to a particular
place, which is what genomics studies are doing? It’s the same nuttiness, if I might say,
that pushes people to want to know all about their family trees. Somehow your identity
for people depends . . . for those people, not for me! I have my identity . .. One of my
favorite stories is about one of Napoleon’s marshals, who was asked by a nobleman who
his ancestors were. And he said, “I am my own ancestor.” “I am the ancestor.” You know,
you make your life, whatever it is. But I confess that the world is full of people who try
to get credit or something or identity according to their ancestry. I think it’s crazy. I
think it’s crazy, for example, when people who are adopted children wanna know who
their real parents are. What do you mean, who your real parents are? Your real parents
are the ones who brought you up. What do you gain from that knowledge? Except this
very funny sense that you don’t know how to express your own identity, and that it helps
you. But it’s irrational, from a scientific point of view.

TB: It could give one a sense of solidarity with a group . . .

RL: But what kind of a crazy solidarity do you get from that? Look, we all came out of
Africa; it’s just a question of more or less recently. My ultimate ancestors were African,
just like yours. People are always doing that, but it doesn’t mean that it has some inde-
pendent, scientific importance or validity. The studies of the genetics of the caste system

Interview

8



in India go all the way back to the 1950s, before anybody heard of DNA. I had a fellow
graduate student in Columbia, from India, who ... found evidence that the different
castes were genetically different . . . but of course, they're different . . . because they’re
isolated genetically from each other because they’re not allowed to marry across caste lines.
Of course . . . but {so} what?!

TB: But you don’t see political utility, though?

RL: No, I think political disutility. I think it substitutes . . . it reinforces an arbitrary
division of people along lines which don’t correspond to most genetic variation and which
have almost a . . . in the end a bad effect because people who are in power, whoever they
are . . . I mean, look at the situation in Africa today, where tribalism is producing mur-
dering people everywhere. My tribe is ... I'm in power, and you're different . . . you're
an out-group. It’s the biologicization of historical variation that gives people an excuse.
Because, look, let me try it from a completely different standpoint so you see where I'm
going. There are people in the gay community who want very much to prove that being
gay is biological. When I talk to them about it, they say, “Well, we don’t want people
to say that you're gay because you chose to be gay, because then they can say that you
can un-choose.” We wanna say to people, “We don’t have a choice in the matter; that’s
what we are. We're biologically gay and there’s nothing that can be done about it, so
knock it off! It’s like having wavy hair.”

What they don’t understand is, for the political and social forces who want to expunge
homosexuality, can’t stand it, for whom it’s horrible, if they become convinced that it’s
biological . . . how do you get rid of something that’s biological? You kill people. We
have the Nazis as the classic example. They said, Gypsies, Jews, it’s in their blood; they
don’t belong to the pure race. How can we purify the world? We have to kill all the bad
ones. We can’t convert them. So I think that the people in the gay rights movement who
are pushing the biological unchangeability and necessity of sexual identification, gender
identity, are doing a very bad thing for themselves.

Biological Determinism

TB: So let’s talk a little more about genetic determinism.

RL: Look, we need a little history here. Geneticists since the beginning of genetics, in
the twentieth century, have been biological determinists. It goes with the job. Geneticists
are the ones who keep talking about “genes determine this” and “genes determine that,”
and “genes make this” and “genes make that” . . . all kinds of biologically wrong things.
But they say it all the time. And geneticists are in the everyday business of looking at
DNA or doing crosses between organisms and seeing which kinds come out. And they
can’t . . . they don’t want to fool around with issues of physical and social environment;
I mean, that just makes life complicated. There are some books over there on the top shelf
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which—they’re now online, but they used to issue them. There’s a big red book there
which is all the mutations of Drosophila {fruit fly}, and there’s thousands of those, and
descriptions of them. And if you look in there, you will see that every mutation has got
the notation RK1 or RK2 or RK3. Those are the rank mutations; every mutation is
ranked. A rank 1 mutation is a mutation which, if you've got it, you are absolutely dis-
tinguishable from individuals who don’t have it . . . the white eye mutation in Drosophila.
If you're homozygous for the white eye mutation, you have a colorless eye and it doesn’t
matter what the temperature is, it doesn’t matter how old you are, it doesn’t matter
anything.

A rank 5 mutation is a mutation which, if you've got it ... under exactly the right
environmental circumstances, if you look at the right age, maybe twenty-five or thirty
percent of you show the trait but the rest don’t. Drosophila geneticists don’t like rank 5
mutants, because Drosophila geneticists want to make a cross of this individual with that
individual and see the result and know and be able to identify by the look of the organism
what its genes are. If you have a rank 5 mutation, just because you look normal doesn’t
mean you don’t have the mutant gene. So they avoid those. They're listed in the book,
but no sensible Drosaphila geneticist will work with rank 5 mutants, despite the fact that
most mutants are not rank 1. Rank 1 mutants are special mutants. And what they never
tell you is that before a Drosophila-ist would start to do crosses with a particular mutant,
they would go to a lot of trouble to make sure that any other genes that might interfere
with the expression of that mutant are gotten rid of.

So what I'm trying to say is that if you're a geneticist, you're in the business of study-
ing genes, not phenotype, and the trouble is, until there was DNA sequencing, the only
way to study genes was to look at the organism, or maybe its proteins. Then along came
proteins, and I spent a certain part of my life looking at proteins. But for most of genet-
ics, between the beginning of modern genetics early in the twentieth century—1910 or
so—until 1970, geneticists studied genes by studying organisms. So they have a strong
commitment to the view that the organism is made by its genes. Because if you don’t
believe that, then how can you study the genes by looking at the organism? And they
narrowed their investigations down to those cases where there was no ambiguity.

Now, they study DNA, but they've inherited that. So geneticists say that genes are
self-replicating. Genes are not self-replicating. DNA can’t do anything. The cell makes
new DNA by copying old ones. They say genes make proteins. No, genes don’t make
proteins. The cell makes protein out of amino acid, using information in the genes. But
the genes don’t make anything. But that constant reiteration of genes are self-reproducing,
they make the organisms—that’s what geneticists have always talked about. The social
consequence of that has been from the early days that almost all geneticists were strong
racists and believed that every aspect of human behavior was caused by genetic difference.
Almost all famous geneticists were one kind of racist or another, even those who were
antiracist, so to speak. Look, a famous geneticist like Fisher, who founded population
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genetics, he was a real racist. Most British geneticists were racists. Even people like
H. J. Muller, who politically started out as a Marxist, and who would not be called politi-
cally conservative, nevertheless believed that genes determined just about everything, and
he was a very strong eugenicist.

So, eugenics was a very important part of genetics for a long, long time. There were
some anti-eugenics movements around the time of the Second World War when it became
known what the Nazis were doing by their racial theories. But that lasted about ten years
after the war, and along came Jensen’s famous article “IQ and Race,” and the thing started
up again. So what I'm trying to say is that the people who study DNA, most of them,
believe that the genes determine the organism. And you have to struggle against that
concept.

TB: So not much has changed, is what you're saying.

RL: That’s right. What the Germans did was to make it politically unpopular to be a
eugenicist and a racist, but then people have short memories.

TB: In your book It Ain’t Necessarily So, 1 saw the same; you were going back and forth
with someone that had this revamped version of the brain size argument, except some
variables were taken out, put in. It was the same thing, and I was thinking, “Isn’t this
from a hundred years ago?”

RL: Yeah, so those people still exist. But eugenics is not big stuff now.

... Well there’s not a big movement to prevent people from marrying or having chil-
dren based on their genome. It’s been replaced by a medical predictive form of genetics,
which is where they look at your genes and say, “Well, look, if you have a kid, it’s likely
that your kid will blah-blah . . . so be careful.” But there they’re sticking pretty closely
to diseases rather than anything else. Nevertheless, you know Mr. Shockley, the famous
physicist, supported for years a sperm bank in which people with high IQs would donate
the sperm—men with high IQs—and women would say, “Oh I want a smart kid” But I
would say—although I don’t know that they admit it, so it’s a guess on my part—but
my guess is the majority of geneticists, of working geneticists, believe that genetic dif-
ferences are pretty important in determining whether you have high IQ. I bet they
wouldn’t come out and say it, but I still have a feeling that they do.

Using Science

TB: How do you feel about the prevalent use of animal models?

RL: An awful lot of human behavior is analogized through animal behavior. So you talk
about rape in animals, all that kind of stuff that was in sociobiology; you take human
behavior and you lay it on animals. An interesting case is—I'm not gonna say this is
generally true, because we don’t have enough knowledge—the maze-bright and maze-dull
rats. It is the case that you can select by selectively breeding a strain of rats that will learn
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much more rapidly to go through a maze and another strain that will learn rather poorly.
When those rats were looked at, however, a funny thing was discovered; . . . the maze-
bright rats, the ones who learned quickly, were partly deaf and partly blind. So it turns
out that the reason they are maze-bright is not because they are any smarter, but because,
being partly deaf and partly blind, they’re not distracted by all kinds of irrelevant cues
from outside, so they can pay attention to what they’re doing. So you haven’t selected for
intelligence; you've selected for not being aware of the world around you.

You can select for animals that would be better at doing some job . . . mice, you can
select mice to run mazes . . . maze-bright and maze-dull rats . . . that’s been used for a very
long time to imply that differences in human behavior are consequences of differences in
genes. So we don’t have any new evidence, better evidence; it’s always the same thing. You
take some rats; you get them to perform some task; you breed from those who successfully
perform the task and from those who don’t successfully perform the task. And you keep
doing that, and pretty soon you get a strain of rats that are successes and a strain of rats who
are not. The question is what have you selected for. And what that has to do with what you
and I are doing now. I mean, we’re going to make it up. I mean, you say there’s smart rats
and dumb rats. I don’t know what it means to be a smart rat or a dumb rat.

... Did you ever take an IQ test?

TB: Yes.
RL: How old were you?
TB: In third grade, really young.

RL: Okay, there you are. I don’t know whether it was third, but I took it in elementary
school. Anyway, I was sitting in a classroom, sun’s shining in the window, the kid are
fidgeting, the kid next to you hasn’t had a bath, there are noises, little noises, and you
are supposed to concentrate on meaningless, contentless questions. Now I had a thought
that if most of your senses were dull—you didn’t hear too well and you didn’t smell very
well—you’d do a much better job at it because you wouldn’t be distracted by all those
senses, things that are coming in. So I think kids who did well, had a high IQ test, were
kids who didn’t hear too well, and didn’t have good olfactory sense, and stuff like that.
Well, I just made that up, but that’s all I'm trying to say: that the senses are competing
with each other for information.

... Look, the one thing you have to understand about scientists is that they do what
they know how to do. They can’t do what they don’t know how to do. So they do what
they know how to do, and they try to pretend that what they’ve done is an answer to the
question they had.

... What else are they gonna do? Say “I don’t know”? Scientists hate saying “I don’t

know.”
... And what they hate even more than saying “I don’t know” is ... “I don’t know
how to find out” or . .. “Not only do I not know how to find out, but no one will ever
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find out.” Scientists by their training are brainwashed to believe that if you work at it
enough, you can know everything.

... Scientists are not allowed to say, “You know, there’s a lot about the world no one
will ever know.” Not because it’s mystical or spiritual, but because we have not enough
of time in the world. Look, our species has been on Earth for . . . I don’t know, a million
years. So we have a few million years left to go, and we have only a certain amount of
time and energy and money to do scientific work, and I can well believe that we will
never understand the human nervous system, central nervous system. Not because it’s
intrinsically impossible to understand. We don’t have the time; we don’t have the money;
we don’t have the energy; we're not smart enough. I don’t know how to put it. But the
belief that everything will be found out about the world is just stupid.

TB: So the last thing I want to ask you, do you see any positive role for the Human
Genome Project?

RL: T can’t actually think of many, except the possibility of finding markers that will
be useful for diagnosis.

TB: For disease?

RL: For disease. Other than that . . . As a geneticist, if I were just interested in studying
the evolution of the human genome or something like that, then the Human Genome
Project is very useful for me. But if you mean useful as humanly useful, I don’t see it.
Look, I thought the HGP was a general waste of time. But if suddenly we got it for free,
I wouldn’t be against it. The Drosophila . . . I'm perfectly happy to know the comparative
genomics of different species of Drosophila, because I can make use of that in a certain
number of experiments. They provide me with experimental tools. But I don’t have to
know the whole genome. Now we’re getting to a deep political issue about science, which
is that an awful lot of what scientists do is of no use to anybody, and never will be, and
is positively bad for people.

What about anthropology? What has anthropology ever done for the people that it’s
studied? If I were a Brazilian Indian, why in hell would I want to tell anthropolo-
gists . . . and the anthropologists say, “Ah, well, we can tell you your origins,” . . . and I
said, “What do you mean you can tell me my origins? I know my origins; I got a story;
I'm perfectly happy with my story. Why do I want your story?” This belief . . . that to
know everything about the material world is necessarily—except for pure intellectual
interest and joy of doing it—useful in some other sense is nonsense. Most of what scientists
do will never be of use to anybody.

TB: Rarely said.

RL: You know, we’ve got a museum here where people are doing taxonomy and trying
to get the correct relationships between different species . . . Who cares? I mean, I care
about the relationships among Drosophila, because then, if I know the relationships, I can
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use the differences between the genes to make inferences about certain evolutionary pro-
cesses. But that’s not to say that it’s of any benefit to people.

TB: Right, personal interest.
RL: Purely intellectual.
TB: So what about gene therapy? Do you think that it’s too sketchy?

RL: Two things to say about gene therapy. You know that we do not yet have a single
case of success with gene therapy?

TB: 1didn’t think so.

RL: No, we don’t. One of the reasons is an everyday reason, and that is that if you change
the genes in a certain number of cells . . . you haven’t done it in all of the cells . . . cells
are turning over in the body all the time. They're turning over and dying and being
replaced by other cells. Now what’s happening with these people who have to get re-
treated every six months or every year is that the small group of cells that did get trans-
formed don’t have any progeny cells anymore. They died, and the other cells took over,
and now they’re back where they started from.

TB: Oh,Ididn’t know that.

RL: One thing we know is that cells are dying and being replaced constantly. And if
the successfully changed cells die and don’t replace . . . for a while they do, but the random
chance is that they’ll disappear, that cell line will disappear. . . . The other problem for
human gene therapy is that we do not have in humans the technology to insert genetic
material into a place in the genome that I decide in advance that it is going to go. It is
a very important point that has to do not just with human gene therapy, but has to do
with so-called genetic engineering, with plants and so on. There are few organisms in
which I can put the gene, the introduced DNA, exactly where I want it, using viruslike
particles and so on. In that case, I can stick the good gene exactly in the right place, so
that the controlling elements are controlling, but if I throw genes at random into the
gene, they’ll pop in anywhere, they’ll pop in the middle of some other gene and destroy
that gene’s activity. That’s the chief danger of genetic engineering. . . .

How do I know when I put a gene in you to solve some problem, it doesn’t wind up
in the middle of your hemoglobin gene?
TB: Yeah. So how do you specifically place? You can’t?
RL: Not in humans, you can’t. You've gotta have just the right kind of viral setup and
so on. We couldn’t do it in Drosophila until a few years ago, when a special method was
invented. So that now you can in fact. ... no, I'm sorry, you still cannot put a gene in
Drosophila anywhere you want. What you can do, is you can arrange to put a piece of
DNA in and it'll go someplace, and then you can take out part of it, and you can take
out different parts of it so you can see what the effective . . . all in the same place . . . but
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in Drosophila 1 cannot have site-specific insertion. Very, very few organisms—in bacteria
you can do site-specific insertion. You cannot do site-specific insertion on any higher
organism that I know of . . . not in people, not in mice, not in Drosophila. So there’s a big
chance you’ll screw up the organism. That’s the second reason why gene therapy is bad.

But the main political reason why gene therapy is bad is that only very rich people
can afford it.

TB: Asusual. ..

RL: But it’s worse than most cases. It’s the kind of therapy that is extremely expensive,
so it diverts possible resources from the real things we should be spending resources on,
the things that are killing—well, making most people sick—just for the benefit of one
person. And secondly, a lot of it is not gene therapy; a lot of it is trying to make your kid
prettier or smarter or something like that. . . . tailor-made babies, right? That’s the pro-
paganda! Now, it’s not actually being done. But a lot of the propaganda is, make babies
to order. Wanna blue-eyed baby? We can arrange that. So, for all those political reasons,
the diversion of resources, and for scientific reasons it won’t work anyway. And finally
there’s an ideological problem, which is that it reinforces the notion that we can cure
everything, you can live forever . . . It just gives a false notion of a kind of physiological
utopia which is not possible and again diverts attention from what we should be doing.

TB: Regular disease, chronic diseases . . .
RL: AIDS...
TB: Well, the whole Human Genome Project seems that way . . .

RL: But that’s just a way to get money. You have to have money.
Biosecurity

TB: Let’s talk about biosecurity.
RL: What is biosecurity?

TB: How do you think the national security climate post 9-11 is affecting how biology
is practiced?

RL: Well, I don’t think they’re having much effect on most of biology. Now, of course,
I'm not privy to those particular branches of biology, but generally speaking . . . Look, I
go back to think about the way in which a whole variety of security issues and fear of the
Communists and so on . . . what effect they had on science in the sixties and fifties, and
few people were severely hurt by that. It had almost no effect on scientists in the lab. It
really didn’t. I know that it’s not a fashionable thing to say, but the fact of the matter is
that the House Un—American Activities Committee and McCarthyism and all that did
ruin some people’s lives, but they had no effect on science in general. I mean, I sent for
my Freedom of Information Act file, most of which is completely blacked out so I can’t

Interview

15



read it. But all the time when the FBI was watching me, I was getting money from the
Atomic Energy Commission to do my scientific research. One of my Professors, L. C.
Dunn, was a member of almost every so-called fellow traveler group that existed in
America, and he was completely supported by the Atomic Energy Commission.

America was lucky, and we’re still lucky, I think, that the people that are doing this
are not very . . . that we don’t have a uniformly integrated State apparatus of the fascist
kind. We have individuals who are making political hay by doing . . . but the state is not
organized in such a way that there’s much constraint on people’s freedom to do whatever
the hell they want. And that’s a fact. I'm not saying it couldn’t be . . . but we just don’t
have that . . . we didn’t have it in the heyday of the anticommunist movement, and we
don’t have it now. So that’s one thing.

Now, much of this simple security stuff is a product of the military itself. And so why
do we have smallpox in laboratories? If we don’t have any out there, then . . . We have it
because we're afraid that other people will attack us with smallpox, so we need to develop
defenses, and also because we would like to be able to threaten them. So it’s part of the
counterweaponry that the problem arises in the first place. Anthrax, I mean, why does
anybody have anthrax in a laboratory? Anthrax is not a public health problem. Again it’s
because, on the one hand you want to protect yourself in case somebody else has it; on
the other hand you want to be able to threaten them. So most of the simple biosecurity
business is a product of the military itself. I mean, I don’t want to say we shouldn’t have
people working at the CDC or even Fort Dietrich on how to protect me against smallpox,
because there might be some nitwit out there who wants to use it against me. So I'm in
that funny position. If I could get rid of it on a world scale, I would. But if I can’t get
rid of it on a world scale, why would I not want to develop vaccines and so on to prevent
it? I think that’s one of those contradictions that have no solutions. You cannot unilater-
ally disarm from biological weapons unless you are willing to become a tiny corner of the
world, which the United States is not willing to become.

TB: Do we need biodefense?

RL: I don’t know. This is all secret work. We know nothing about it. If I could rule
the world, I'd get rid of it all. But I can’t rule the world, and I don’t know how to make
judgments about it. I don’t know how much laboratory space, and money, and time are
required to keep up on smallpox . . . or anthrax protection . .. I just don’t know. And
nobody outside of that system knows, either. We were going to have a very high-level
containment facility here many years ago. A bunch of us went and testified. I testified
against it; they, in favor of it. They pulled the usual . . . they arrived in their white coats,
with test tubes, and said, “We're scientists; you can trust us.” And my main claim to the
City Council was that you can’t trust scientists because they only do what’s interesting
to them and pay no attention to anybody; so if you really want to be careful, don’t let
them do it.
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Look, this raises a very interesting issue. Suppose Cambridge is going to have regula-
tions about what science of DNA-level technology can be done. Who's going to make
the decisions? You're not going to let the scientists make the decisions, even though they
said, “You can trust us, after all we're . . .” So you say okay, well, we have to let the public
make the decision. So we have to form an outside group. Who are you going to put on
the committee? Are you going to walk down to the central square and point at people at
random and say, “You're on the committee”? You can’t do that because people have to
be highly educated in this material before they can make decisions. So therefore you take
academics or biologists, but they already have a vested interest. And this is a long-
standing legal problem in the United States or anywhere. When you want to have a regu-
lation of something, who do you make the regulators? You have to make the regulators
people who understand the technology. Who are the people who understand the technol-
ogy? People who already have a vested interest in it.

TB: The government.

RL: Or industry. We don’t know . . . look, let me just diverge a little bit and tell you
a story. Fifteen years ago or so, I can’t remember anymore, a group was formed in
California using a public interest law firm to sue the University of California because of
all the money they put into agricultural research that was a benefit only to very rich
farmers, to corporations who were involved in processing food, and stuff like that. And
the claim of this group, which I was a participant in, was that the legislation which
set up the agricultural experiment station system in California, the State University
agriculture school at Davis, was, according to the law, to benefit farmers, farmworkers,
consumers. Our claim was that all the research that was being done, did not benefit
farmworkers—on the contrary they exploited farm workers, did not benefit consumers,
was only a benefit to farmers, and to the richer farmers. And we wanted that to change.
That was a wonderful trial. We could so easily demonstrate that the agricultural experi-
ment station, the whole agricultural experiment station system in California, was rigged
against labor, and against a huge constituency. And we won the case. And you might be
interested to know that the judge in the case was the father of Bob Avakian.

TB: Who's that?

RL: Bob Avakian? He’s the head of the Revolutionary Communist Party. But his father,
Sparky Spurgeon Avakian, was a judge in California. At any rate, the University of
California lost the case. Then came the problem. Okay, the court judges in favor of the
plaintiffs: the University of California must be required to do research that benefits con-
sumers, farmworkers, and small farmers. Since we cannot look at every research proposal
which would interfere with academic freedom, among other things, we have to have some
group that will generally oversee the direction of work. It’s up to you, the plaintiff . . . to
tell us how we should form this group. We couldn’t do it. How did we make the remedies?
We couldn’t make a remedy which said that we, in particular, will oversee. First of all,
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every state in the Union had got some interest in it . . . they filed amicus briefs because
they didn’t want anybody interfering with the agricultural research they did in North
Dakota, or Kansas, or Iowa. And that’s where we failed. We won the case, but we failed
to suggest sensible remedies because we could not invent a way of forming a judg-
ment . . . atown . .. that would not contain people who were not already deeply interested
in the issue. The result was that the judge ruled that it would have to stay in his hands,
and he would himself make the judgment. Well, it was simple, . . . and so the whole
movement failed in that sense, and nothing changed.

TB: So what do we do?

RL: Well, I mean, now I just have to go back to old politics. When you live in a
hierarchical and class society, you're stuck with some aspects of that hierarchical society.
We're going back to that whole political issue which I told you about, which we had in
Chicago . . . if you had a participatory democracy, that would be one thing; but we don’t.
There are models. I'll tell you an example of a model at work. The chicken slaughterhouse
workers in Canada were getting all kinds of warts and other kinds of bad things from
handling chickens. They were getting viruses. They were getting other viral diseases. They
went to public health school at the University of Quebec in Montreal, and got a group
of the public health people to start giving evening classes to which the workers went to
learn all the science necessary for this particular question. They weren’t trying to give
them Ph.D.s. They were teaching them the science they would need. And they succeeded
in doing that, and the result was that the slaughterhouse workers’” union was then able
to negotiate with the owners of the slaughterhouses along lines that would protect their
health.

That’s what you need. What you need are interested parties who will be educated on
the specific issues, will spend enough time to learn what they have to learn for their own
benefit, and then go there and demand . . . Labor unions, . . . when they were powerful,
were a very important source of that kind of stuff for industrial health. Workers themselves
would oversee their own health, provided they were educated. And so what you need to
do is set up workers’ schools. Now of course the unions are less and less powerful in
America, and I don’t know what to do about that. But you see it’s part of the whole
system.

Let’s talk about these containment labs. The head of the lab doesn’t do any work in
the lab. The head of the lab sits in his office. The workplace remains the place to organize.
There are scientific workers in every laboratory. There are people who just do everyday
technical work. They are exposed to all of these germs. They should be organized. And
they probably know a lot about it; they don’t have to be educated. They should organize.
It’'d have to be organized from the inside. You have to have small participatory groups
not from the outside, picked at random from the public. It’s important from the stand-
point of what you're doing to look at the makeup of government advisory committees on
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scientific issues and see who they are. They’re almost always presidents of universities,
heads of technological companies. They don’t go into the lab and ask some lab worker to
be on the committee, do they? It’s always the people who are running the world who are
on those committees. And that’s where the real politics is. The real politics is to get people
from the bottom of the hierarchy into . . . power, to make those decisions. That’s a very
heavy political question.

There was a time when unions were strong. But even then . . . when I was in Chicago,
I tried to get Walter Reuther, a name which you're probably not familiar with. He was
perhaps the most famous and powerful union leader. He was head of the United Auto
Workers when they were really big stuff. I tried to convince Reuther and his brother to
deemphasize at the next go-round of negotiations an increase in hourly wage and instead
make demands about pollution, because the workers were in fact living side by side with
the factories in workers’ housing around Chicago, over the Indiana line. There were big
steel mills and auto plants.

Those workers were getting poisoned heavily by stuff coming out of the chimneys. I
wasn’t getting poisoned; I lived far away. But they were getting poisoned. And I said,
“Look, what you got to do is get the organizing, the negotiating team, and demand
investment in pollution control for the health of the workers themselves. Reuther wouldn’t
buy it, because he regarded wage demands as the easiest thing to do . . . it’s not that he
was against it in principle . . . he just thought it wouldn’t go.

TB: Right, priority.

RL: So we need more; at that time we needed more consciousness-raising among the
general public, among the workers and the people, about the dangers of pollution. For-
tunately we’re not in that position now, because that work’s been done. The American
public is conscious about pollution. Unfortunately, we no longer have a powerful labor

movement.

TB: What about the people representing science to the public? For example, artists,
journalists, and corporations?

RL: Iwouldn’t be too vulgar in my explanation. . . . but it’s too easy to say that it’s being
pushed by the corporations and the scientists are not responsible. They are responsible.
And the artists are responsible. The artists are participating in that same consciousness.
After all, I'm not a scientist; I'm an artist, right? I have to believe what the scientist tells
me. Who am I going to believe if I don’t believe the scientist? Look, I think this has much
broader implications than just the art world. It has to do with the feature articles, and the
reporting, and the writing, and the press, and the TV, and so on about science in general.
It has to do with science journalism. The New York T7mes has a lot of science journalism.
They even have a weekly science section. And the stuff in there is terrible.

I mean, really terrible. Nicholas Wade and Gina Kolada . . . they’re awful. They’re
really awful. They vulgarize everything. They love it when some scientist makes an
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announcement, “Scientists today have announced the discovery of a gene which may one
day lead to a possible cure for . ..” And they, they're . . . so I think that brainwashing of
the public goes on very, very successfully and constantly through . . . the public media.
And, question, what is to be done about it? Now, having bad-mouthed Gina Kolada and
Nicholas Wade and their friends, I have to take a step back. I have had for some years
active participation, not in the last couple of years, but . . . with . . . the Knight Fellow-
ships at MIT, which are fellowships for science writers. They come to MIT, they study
science . . . and I used to go there and give them talks and discussions.

And what I found was that science writers are actually very sophisticated about science.
The problem is not what’s in their heads. The problem is this: science articles, in news-
papers, magazines, radio, and so on, are in competition for space with other kinds of news.
If I'm a science writer and I write, “Well, a scientist today claims to have found the gene
that . . . may one of these days lead to some blah blah blah, but you know, they really
don’t know much about it, and it’s all very complicated because the environment is
important and genes don’t determine anything,” I can’t get that article in the paper. If I
want column inches, I have to have something dramatic. And so, by the very nature of
print publications and radio and TV, where space and/or time slots are at a premium, if
you don’t say something dramatic, you don’t get in.

So our problem is not with those stupid science writers; our problem is their profession
is bound by a larger constraint. I don’t think they need to be any more educated than
they are; I think they need to be freed from . . . Now we have models. They don’t happen
to be American models, but we have models. For example, we have what’s called the
Jeuilleton . . . French newspapers have sections called the feuilleron section—TItalian news-
papers have the same thing—in which serious articles of some length are written about
intellectual and scientific issues. I write for Corriere della Sera, tor La Stampa, for Le Monde.
I don’t write often for them, but my friends ask me if I'll—I don’t write them in Italian—I
write them and then they translate them. You talk about the books I've written . . . some
of that stuff appears in Le Monde, which is a daily newspaper in France, one of the big
daily newspapers. I mean, these are not little, . . . Le Monde is a big paper. Corriere della
Sera is the largest-selling newspaper in Italy . . . and so on. But they have a tradition of
getting people to write seriously about serious scientific issues.

TB: 1am interested in your article Applied Biology in the Third World. Could you talk a
bit about biopiracy?

RL: Some kinds of biopiracy could benefit countries which have very little money to
spend on science.

TB: What do you mean?

RL: Well ... it depends what you mean by piracy. If you believe in the patent system,
then if I use something that you have a patent on in my own country without paying for
it, isn’t that a form of piracy? The issue is the role of property and private property and
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patenting, and the problem again is a historical one. Patents were put into the Constitu-
tion of the United States. Why? Well, a very sensible argument. Namely, we want to
have innovation, but nobody will innovate if they can’t get something out of it. So we
have to invent a system which, on the one hand, will allow them exclusive rights for some
period of time but not forever, and they're certainly delicately balanced. And if you have
a system of private property, . . . then you do have to guarantee to innovators the fruits
of their innovation, or something, and I don’t know any solution to that problem
except . . . to get rid of private property.

The issue is what the right balance is between encouraging innovation and making
sure that it doesn’t prevent any . . . for example, how will Third World countries get
it? ... Well, the way they should get it is to steal it. I'm a great defender of that. . . . The
real dangers to Third World countries are not by marching off with plants and things
like that. The real danger is in biotechnology and with putting genes into plants that
grow here to make it unnecessary to buy crops from foreign countries. For example, genes
that allow soybeans to produce palmitic acid oils, so-called palm oils, which have been
put into them. So now you can grow palm oil in the middle of Iowa, but that means that
the Philippines, which depends tremendously—a huge fraction of Philippine oil workers
depending on harvesting and processing palm oil—have gone out of business. I mean,
Third World agricultural economies are being destroyed by . .. Look, much of Third
World agricultural economies, except for the food they grow, is for the world market for
specialty crops. If I grow a specialty crop in Iowa, I don’t need them. So that’s what the
whole tropical oil thing is happening.

They put the genes for caffeine production in soybeans. Now, it doesn’t taste like coffee,
but there is caffeine in it. And caffeine itself is a very important industrial product in the
United States. It goes into all kinds of soft drinks . . . all got caffeine in them. It used to
be that you had to buy coffee from Central America and get the caffeine out of the coffee,
but you don’t have to do that anymore. So a very important pressure in biotechnology by
the seed companies, and in universities, is to develop strains of commercial domestic
varieties . . . soybeans . . . which will be able to produce all kinds of specialty stuff, which
will destroy tropical infrastructure . . .

So I'm much more concerned with that kind of an issue, than of going to tropical
countries and grabbing a plant. That’s been going on for a long time. The advantage that
these tropical countries had at one time was that those plants only grew well in the tropics,
so nobody can . . . the rubber countries didn’t care where their rubber trees grew . . . what
do they care? And they tried, you know, substituting guayule for rubber during the war,
but. . . . it didn’t work very well, and now anyway rubber is out of the picture. Nobody’s
into rubber; it’s all synthetic. See, that’s the other threat to Third World agricultural
economies: the substitution of petroleum-based synthetics for natural products.

TB: Okay, so you view that as harmful because of the economic issue.
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RL: Well, yeah. If you're not Venezuela selling oil to the United States, and you're
Guatemala, or Brazil, which doesn’t have any oil, and you used to grow a lot of rubber
and you don’t grow it anymore . . . it’s an important source of income. It’s not a source
of income anymore. It’s also true in Indonesia. Indonesia was a very important source of
rubber. Dead. So Third World countries depended a lot on the export of agricultural
commodities, which have slowly but surely been either replaced by synthetics or by insert-
ing the genes for important types of production into domestic products.

TB: What kind of audience are you targeting, or are you trying to create, for your work?
In other words, what is your ideal of a well-informed layperson engaging with science?

RL: Well, we're really talking about my limitations. My limitations in the ability to
communicate are such that I can only communicate with people with a fair amount of
education. Now we’re talking about not what I would like to be able to do, but what I
know how to do. Almost everything I write is only seen by people with a lot of education.
All that stuff I write in the New York Review, all those books we talked about, It Ain't
Necessarily So, or Triple Helix . . . who reads that stuff? I mean, only college people, college-
educated people. Now what I try to do is to at least internationalize it, so it reaches out
to other countries. A lot of those books have . . . been translated into a lot of languages.
But I'm not kidding myself. I'm not J.B.S. Haldane writing a column on science that the
daily worker can really read. It’s not true. For one thing, I don’t know how to do that,
because I don’t know where the outlets are. Who's gonna publish science for the citizen,
so to speak? New York Times? It has its own science writers and its own thing they wanna
do. Writing feuilleron columns for European papers? But look, Le Monde, who reads the
Senilleton section of Le Monde? Not every . . . most people. No, I mean that’s a contradiction
that I have no way of . . . no solution for. I really don’t. For one thing, you would have
to crack TV. TV is everything. I don’t think the newspapers matter that much. Well,
what TV do you have to crack? Not public broadcast. But those other stations don’t do
that kind of stuff.

...So, I don’t have an answer. Look, I mean there are some contradictions that exist
for me because the society won't . . . they're not changeable . . . without a revolution, it’s
not a revolution. I mean, there could be a filtered-down effect, I suppose, if you could
convince enough people with a certain level of education that what’s been given to them
is bullshit, that might themselves have some spreading effect . . . But look, I come back
to what I said before: the greatest force possible for education of working people was the
trade union movement. The destruction of the trade union movement in America is a
very great catastrophe in many respects, including that one.

TB: What you're saying about the trickle-down does make sense because one of my
friends has just now entered biology grad school and has read your works and was very
excited that I was going to come interview you. And he is—in terms of practicing respon-
sible science or trying to negotiate some of these contradictions—he’s at least aware. He
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doesn’t have a solution. He does have that same contradictory impulse; he just likes doing
science, the research. . . . He also wants to change things politically. But he has that pull,
he knows that a lot of what he’s doing is just his own thing. But I have this hope that
he’ll figure something out; something he’ll do will somehow . . .

RL: There’s another issue buried there which we didn’t talk about. And that’s the ques-
tion of legitimacy. If you write and speak about things that are not part of your profes-
sional work, you have to have a certain legitimacy. Now people use that legitimacy to
spread all kinds of ideas. Ed Wilson used his legitimacy as an ant professor to spread
sociobiology. I use my legitimacy as a geneticist to spread other things. So legitimacy is
very important. The only way to maintain that legitimacy is to keep producing science.
My metaphor is the metaphor of the bank account. Every time you write something for
the general public, you withdraw something from the bank account. And you gotta put
something back. If you stop putting something in, pretty soon you're going to go bank-
rupt. And that’s true even for people whose bank accounts are immense. Not me; I don’t
have such an immense account. But you take people, people who have Nobel prizes. If
they don’t keep doing science, their bank accounts become empty, because they decide,
“Oh, I have a Nobel Prize, so I can talk about anything.” And so they talk and they talk,
and pretty soon people pay no attention. So that’s a very important reason for the politi-
cally active person in science to continue to do the scientific work. I do. I'm retired, but
I still do my science.
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Living the Eleventh Thesis

Richard Levins

Philosophers have sought to understand the world. The point, however, is to change it.
KARL MARX, “ELEVENTH THESIS ON LUDWIG FEUERBACH”

When I was a boy, I always assumed that I would grow up to be both a scientist and a
Red. Rather than face a problem of combining activism and scholarship, I would have
had a very difficult time trying to separate them.

Before I could read, my grandfather read to me from Bad Bishop Brown’s Science and
History for Girls and Boys." He believed that as a minimum, every socialist worker should
be familiar with cosmology, evolution, and history. I never separated history, in which we
are active participants, from science, the finding out how things are. My family had broken
with organized religion five generations back, but my father sat me down for Bible study
every Friday evening because it was an important part of the surrounding culture and
important to many people, because it was a fascinating account of how ideas develop in
changing conditions, and because every atheist should know it as well as believers do.

On my first day of primary school, my grandmother urged me to learn everything they
could teach me—but not to believe it all. She was all too aware of the “racial science” of
1930s Germany and the justifications for eugenics and male supremacy that were popular
in our own country. Her attitude came from her knowledge of the uses of science for
power and profit, and from a worker’s generic distrust of the rulers. Her advice formed
my stance in academic life: consciously in, but not of, the university.

I grew up in a left-wing neighborhood of Brooklyn where the schools were empty on
May Day and where I met my first Republican at age twelve. Issues of science and politics
and culture were debated in permanent clusters on the Brighton Beach boardwalk, and
were the bread and butter of mealtime conversation. Political commitment was assumed;
how to act on that commitment was a matter of fierce debate.



As a teenager I became interested in genetics through my fascination with the work
of the Soviet scientist Lysenko. He turned out to be dreadfully wrong, especially in trying
to reach biological conclusions from philosophical principles. However, his criticism of
the genetics of his time turned me toward the work of Waddington and Schmalhausen
and others who would not simply dismiss him out of hand in Cold War fashion, but had
to respond to his challenge by developing a deeper view of the organism/environment
interaction.

My wife, Rosario Morales, introduced me to Puerto Rico in 1951, and my eleven years
there gave a Latin American perspective to my politics. The recent various left-wing
victories in South America are a source of optimism even in these grim times. FBI
surveillance in Puerto Rico blocked me from the jobs I was looking for, and I ended up
doing vegetable farming for a living on the island’s western mountains.

As an undergraduate at Cornell University’s College of Agriculture, I had been taught
that the prime agricultural problem of the United States was the disposal of the farm
surplus. But as a farmer in a poor region of Puerto Rico, I saw the significance of agri-
culture for people’s lives. That experience introduced me to the realities of poverty as it
undermines health, shortens lives, closes options, and stultifies personal growth, and to
the specific forms that sexism takes among the rural poor. Direct labor organizing on the
coffee plantations was combined with study. Rosario and I wrote the agrarian program of
the Puerto Rican Communist Party, in which we combined rather amateurish economic
and social analysis with some first insights into ecological production methods, diversifica-
tion, conservation, and cooperatives.

I first went to Cuba in 1964 to help develop their population genetics and get a look
at the Cuban revolution. Over the years I became involved in the ongoing Cuban struggle
for ecological agriculture and an ecological pathway of economic development that was
just, egalitarian, and sustainable. Progressivist thinking, so powerful in the socialist tradi-
tion, expected that developing countries had to catch up with advanced countries along
the single pathway of modernization. It dismissed critics of the high-tech pathway of
industrial agriculture as “idealists,” urban sentimentalists nostalgic for a bucolic rural
golden age that never really existed. But there was another view: that each society creates
its own ways of relating to the rest of nature, its own pattern of land use, its own appro-
priate technology, its own criteria of efficiency. This discussion raged in Cuba in the
seventies, and by the eighties the ecological model had basically won, although imple-
mentation was still a long process. The Special Period, that time of economic crisis after
the collapse of the Soviet Union when the materials for high tech became unavailable,
allowed ecologists by conviction to recruit the ecologists by necessity. This was possible
only because the ecologists by conviction had prepared the way.

I first met dialectical materialism in my early teens through the writings of the British
Marxist scientists J. B. S. Haldane, J. D. Bernal, Joseph Needham, and others, and then
moved on to Marx and Engels. It immediately grabbed me both intellectually and
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aesthetically. A dialectical view of nature and society has been a major theme of my research
since. I have delighted in the dialectical emphasis on wholeness, connection and context,
change, historicity, contradiction, irregularity, asymmetry, and the multiplicity of levels
of phenomena, a refreshing counterweight to the prevalent reductionism then and now.

An example: after Rosario suggested I look at Drosophila in nature, not just in bottles
in the laboratory, I started to work with the Drosophila in the neighborhood of our home
in Puerto Rico. My question was How do Drosophila species cope with the temporal and
spatial gradients of their environments? I began examining the multiple ways that dif-
ferent Drosophila species responded to similar environmental challenges. I could collect
Drosophila in a single day in the deserts of Guanica and in the rain forest around our farm
at the crest of the cordillera. It turned out that some species adapt physiologically to high
temperature in two to three days, and show relatively little genetic differences in heat
tolerance along a three thousand-foot altitude gradient (about twenty miles). Others had
distinct genetic subpopulations in the different habitats. Still others adapted to and
inhabited only a part of the available environmental range. One of the desert species was
not any better at tolerating heat than some Drosophila from the rain forest, but were much
better at finding the cool, moist microsites and hiding in them after about 8 A.M.

These findings led me to describe the concepts of cogradient selection, where the direct
impact of the environment enhances genetic differences among populations, and counter-
gradient selection, where genetic differences offset the direct impact of the environment.
Since on my transect the high temperature was associated with dry conditions, natural
selection acted to increase the size of the flies at Gudnica, while the effect of temperature
on development made them smaller. The outcome turned out to be that the flies from
the sea level desert and the rain forest were of about the same size in their own habitats,
but the Gudnica flies were bigger when raised at the same temperature as rain forest
flies.

In this work I questioned the prevailing reductionist bias in biology by insisting that
phenomena take place on different levels, each with its own laws but also connected. My
bias was dialectical: the interaction among adaptations on the physiological, behavioral,
and genetic levels. My preference for process, variability, and change set the agenda for
my thesis.

The problem was how species can adapt to an environment when the environment isn’t
always the same. When I began thesis work, I was puzzled by the facile assumption that,
faced with opposing demands—for example, when the environment favors small size some
of the time and large size the rest of the time—an organism would have to adopt some
intermediate state as a compromise. But this is an unthinking application of the liberal
bromide that when there are opposing views, the truth lies somewhere in the middle. In
my dissertation, the study of fitness sets was an attempt to examine when an intermediate
position is truly an optimum and when it is the worst possible choice. The short answer
turned out to be that when the alternatives are not too different, an intermediate position
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is indeed optimal, but when they are very different compared with the range of tolerance
of the species, then one extreme alone, or in some cases a mixture of extremes, is
preferable.

Work in natural selection within population genetics almost always assumed a constant
environment, but I was interested in its inconstancy. I proposed that “environmental
variation” must be an answer to many questions of evolutionary ecology, and that organ-
isms adapt not only to specific environmental features, such as high temperature or
alkaline soils, but also to the pattern of the environment—its variability, its uncertainty,
the grain of its patchiness, the correlations among different aspects of the environment.
Moreover, these patterns of environment are not simply given, external to the organism:
organisms select, transform, and define their own environments.

Regardless of the particular matter of an investigation (evolutionary ecology, agricul-
ture, or, more recently, public health), my core interest has always been the understanding
of the dynamics of complex systems. Also, my political commitment requires that I ques-
tion the relevance of my work. In one of Brecht’s poems he says, “Truly we live in a
terrible time . . . when to talk about trees is almost a crime because it is a kind of silence
about injustice.” Brecht was of course wrong about trees: nowadays when we talk of trees,
we are not ignoring injustice. But he was also right: scholarship that is indifferent to
human suffering is immoral.

Poverty and oppression cost years of life and health, shrink the horizons, and cut off
potential talents before they can flourish. My commitment to support the struggles of
the poor and oppressed, and my interest in variability, combined to focus my attention
on the physiological and social vulnerabilities of people.

I have been studying the body’s capacity to restore itself after it is stressed by malnu-
trition, pollution, insecurity, and inadequate health care. Continual stress undermines the
stabilizing mechanisms in the bodies of oppressed populations, making them more vulner-
able to anything that happens, to small differences in their environments. This shows up
in increased variability in measures: blood pressure, body mass index, and life expectancy
as compared with more uniform results in comfortable populations.

In examining the effects of poverty, it is not enough to examine the prevalence of sepa-
rate diseases in different populations. While specific pathogens or pollutants may precipi-
tate specific named diseases, social conditions create more diffuse vulnerability that links
medically unrelated diseases. For instance, malnutrition, infection, or pollution can breach
the protective barriers of the intestine. Once the barrier is breached for any of these reasons,
it becomes a locus of invasion by pollutants, microbes, or allergens. Therefore nutritional
problems, infectious diseases, stress, and toxicities cause a great variety of seemingly
unrelated diseases.

The prevailing notion since the 1960s had been that infectious disease would disappear
with economic development. In the 1990s I helped form the Harvard Group on New and
Resurgent Disease, which rejected that idea. Our argument was partly ecological—the
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rapid adaptation of vectors to changing habitats: to deforestation, irrigation projects, and
population displacement by war and famine. And the equally rapid adaptation of patho-
gens to pesticides and antibiotics. But we also criticized the physical, institutional, and
intellectual isolation of medical research from plant pathology and veterinary studies
which could have shown sooner the broad pattern of upsurge: malaria and cholera and
AIDS, but also African swine fever, feline leukemia, tristeza disease of citrus, and bean
golden mosaic virus. We have to expect epidemiological changes with growing economic
disparities and with changes in land use, economic development, human settlement, and
demography. The faith in the efficacy of antibiotics, vaccines, and pesticides against plant,
animal, and human pathogens is naive in the light of adaptive evolution. And the devel-
opmentalist expectation that economic growth will lead the rest of the world to affluence
and to the elimination of infectious disease is being proven wrong by events.

The resurgence of infectious disease is but one manifestation of a more general crisis:
the ecosocial distress syndrome, a pervasive, multilevel crisis of dysfunctional relations
within our species, and between it and the rest of nature. It includes, in one network of
actions and reactions, patterns of disease, relations of production and reproduction, demog-
raphy, our depletion and wanton destruction of natural resources, changing land use and
settlement, and planetary climate change. It is more profound than previous crises, reach-
ing higher into the atmosphere, deeper into the earth, more widespread in space and
longer-lasting, penetrating more corners of our lives. It is both a generic crisis of the
human species and a specific crisis of world capitalism. Therefore it is a primary concern
of both my science and my politics.

The complexity of this whole world syndrome can be overwhelming, yet to evade the
complexity by taking the system apart to treat the problems one at a time can produce
disasters. The great failings of scientific technology have come from posing problems in
too small a way. Agricultural scientists who proposed the Green Revolution without
taking pest evolution and insect ecology into account, and therefore expected that pesti-
cides would control pests, have been surprised that pest problems increased with spraying.
Similarly, antibiotics create new pathogens, economic development creates hunger, and
flood control promotes floods. Problems have to be solved in their rich complexity; the
study of complexity itself becomes an urgent practical as well as theoretical problem.

These interests inform my political work: within the Left, my task has been to argue
that our relations with the rest of nature cannot be separated from a global struggle for
human liberation, while within the ecology movement my task had been to challenge the
“harmony of nature” idealism of early environmentalism and to insist on identifying the
social relations that led to the present dysfunction. On the other hand, my politics have
determined my scientific ethics. I believe that all theories which promote, justify, or
tolerate injustice are wrong.

A leftist critique of the structure of intellectual life is a counterweight to the
culture of the universities and foundations. The antiwar movement of the sixties and
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seventies took up the issues of the nature of the university as an organ of class rule
and made the intellectual community itself an object of theoretical as well as practical
interest. I also joined Science for the People, an organization that started in 1967 with
a research strike at MIT as a protest against military research on campus. As a member,
I helped in the challenge to the Green Revolution and genetic determinism. Antiwar
activism also took me to Vietnam to investigate war crimes (especially the use of defoli-
ants), and from there to organizing Science for Vietnam. We denounced the use of Agent
Orange (used as a defoliant in the Vietnamese jungle), which was causing birth defects
among Vietnamese peasants. Agent Orange was one of the worst uses of chemical
herbicides.

The Puerto Rican independence movement gave me an anti-imperialist consciousness that
serves me well in a university that promotes “structural reform” and other euphemisms
for empire. My wife’s sharp working-class feminism is a running source of criticism of
the pervasive elitism and sexism. Regular work with Cuba shows me vividly that there
is an alternative to a competitive, individualistic, exploitative society.

Community organizations, especially in marginalized communities, and the women’s
health movement, raise issues that academia prefers to ignore: the mothers of Woburn
noticing that too many of their children from the same small neighborhood had leukemia.
The hundreds of environmental justice groups that noted that toxic waste dumps were
concentrated in black and Latino neighborhoods. The Women’s Community Cancer
project and others, who insist on the environmental causes of cancer and other diseases
while the university laboratories are looking for guilty genes. Their initiatives help me
maintain an alternative agenda for both theory and action.

Within the university I have a contradictory relationship with the institution and with
colleagues, a combination of cooperation and conflict. We may share a concern about
health disparities and persistent poverty, but are in conflict about corporations funding
research for patentable molecules and about government agencies such as AID” promoting
the goals of empire.

I never aspired to what is conventionally considered a “successful career” in academia.
I do not find most of my personal validation through the formal reward and recognition
system of the scientific community, and I try not to share the common assumptions of
my professional community. This gives me wide freedom of choice. Thus, when I declined
to join the National Academy of Sciences and received many supportive letters praising
my courage or calling it a difficult decision, I could honestly say that it was not a hard
decision, merely a political choice taken collectively by the Science for the People group
in Chicago. We judged that it was more useful to take a public stand against the Acade-
my’s collaboration with the Vietnam—American war than to join the Academy and
attempt to influence its actions from inside. Dick Lewontin had already tried that
unsuccessfully, and resigned along with Bruce Wallace.
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Most of my research has objectives at two levels: the particular problem at hand, and
some major theoretical or polemical issue. The study of temperature adaptation in fruit
flies was also an argument for multiple levels of causation. Niche theory was also a foray
into the interpenetration of opposites (organism and environment). Biogeography was
about multiple levels of ecological and evolutionary dynamics. Ecological pest manage-
ment was also a claim for whole-system strategies. Work on new and resurgent infectious
diseases combined biology and sociology. We examined why the public health community
was caught by surprise when infectious diseases would not go away. It therefore was an
exercise in the self-examination of science.

I have always enjoyed mathematics, and see one of its tasks as making the obscure,
obvious. I regularly employ a sort of midlevel math in unconventional ways to promote
understanding more than prediction. Much modeling now aims at precise equations
giving precise prediction. This makes sense in engineering. In the field of policy, it makes
sense to those who are the advisers to the rulers who imagine they have complete enough
control of the world to be able to optimize their efforts and investments of resources. But
those of us who are in the opposition have no such illusion. The best we can do is decide
where to push the system. For this, a qualitative mathematics is more useful. My work
with signed digraphs (“loop analysis”) is one such approach. Rejecting the opposition
between qualitative and quantitative analysis and the notion that quantitative is superior
to qualitative, I have mostly worked with those mathematical tools that assist conceptu-
alization of complex phenomena.

Political activism of course attracts the attention of the agencies of repression. I have
been fortunate in that regard, having experienced only relatively light repression. Others
did not fare as well: lost careers, years of imprisonment, violent attacks, intense harassment
even of their families, and deportations. Some, mostly from the Puerto Rican, Afro—
American, and Native American liberation movements, as well as the five Cuban
antiterrorists arrested in Florida—are still political prisoners.

Exploitation kills and hurts people. Racism and sexism destroy health and thwart lives.
Studying the greed and brutality and smugness of late capitalism is painful and infuriat-
ing. Sometimes I have to recite from Jonathan Swift’s “Ballad in a Bad Temper”:

Like the boatman on the Thames
I row by and call them names.
Like the ever-laughing sage

In a jest I spend my rage

But it must be understood

I would hang them if T could.

For the most part, scholarship and activism have given me an enjoyable and rewarding
life, doing work I find intellectually exciting and socially useful, with people I love.
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Notes

1. John Montgomery Brown, a Lutheran Episcopal bishop of the Missouri Synod, was excommu-
nicated when he became a Marxist. In the 1930s he published the quarterly journal Heresy.

2. AID, the Agency for International Development, carries out programs on health and develop-
ment in strategically chosen Third World countries. Its separate programs are sometimes helpful,
and their participants, motivated by humanitarian concerns. But the agency is also a terrorist
organization, supporting counterrevolutionary groups in Venezuela, Haiti, and Cuba. It once
sponsored the LEAP (Law Enforcement Assistance Program), which taught torture methods to
Uruguayan and Brazilian police.
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Interview with Richard Levins
On Philosophy of Science

Interview by Abha Sur

AS: In one of your seminars you said, “All science is class science, yet science also finds
out real truths about the world.” Would you elaborate on this thesis, particularly in terms
of race, gender, and colonialism?

RL: Science is informed by gender, class, locality, and microlocations—the kinds of
institutions one is working in and so forth. Everybody looks at the world from somewhere.
This is true of our perceptions. What we deem important and what we obscure in
the world. We are constantly bombarded by sensory inputs. Learning what to ignore is
not unique to humans. All organisms abstract relevant sensory information from the
world.

Organisms of different sizes see the world very differently. For instance, because the
ground is rough . . . an ant does not see very far. It depends on its chemical senses for its
orientation. Marx observed that our senses are our first theoreticians screening the input
from the surroundings for relevance. The fact that all science is socially located does not
by itself make it true or false.

Every social location has its blindness and its insights. Farmers tend to have a sophis-
ticated, detailed knowledge of the particulars of their circumstances, but only of objects
in the size range of everyday experience. There is no reason to expect peasants to have a
traditional understanding of the Krebs cycle. They are also limited by their own locality
and do not necessarily have comparative knowledge. On the other hand, scientists would
enter into that community with general knowledge but not of the particulars that may
produce results quite opposed to what their science will predict.

The science of animal behavior has been transformed by the entry of women in this
field. Earlier male observers had looked at social organization of the animals with adoles-
cent boys’ fantasy. Therefore we cannot strive to find a place outside the world from a
neutral vantage point. Rather, the best we can do is to understand our own biases that



come from our own location in the world and try to look at them critically from the pet-
spective of other communities.

AS: Does it imply science is merely ideology, a false consciousness?

RL: No, it does not. All knowledge comes from experience and reflection on that experi-
ence in the light of previous knowledge.

AS: Do you believe in the primacy of experience, then?
RL: Certainly.
AS:  Would not that lead us to subscribe to a kind of postmodern relativism?

RL: Postmodern understanding of relativism stops at the insight that all ideas come
from some perspective. We go beyond that in asking where that perspective comes from,
and therefore what it shows us and what it blinds us to. By looking at as wide a range of
perspectives as possible, we can protect ourselves from those blindnesses that vary from
community to community, but not those which are shared by all of us.

Because we are visual animals, we see objects in the world as having sharp boundaries,
but organisms that orient by sound or smell see things blurring into each other. We all
look at the same sky and identify with those objects which send us light . . . only recently
have astronomers paid attention to what happens between the sources of light—the
“empty space.” On the other hand, looking at the same sky, all traditions came up with
the year’s length that is about the same, and had rules for navigating by the stars even
when these stars had different names and origin stories.

AS: How do you see the role of science and of scientists in this era of neoliberal
economics and increasing surveillance of people in the name of “national security”?

RL: In the course of history the task of the production of knowledge has been organized
differently. Chinese science was largely developed by administrators concerned with
getting things done. Mesopotamian science was centered on priesthood. Victorian science
was a luxury of gentlemen of leisure. In the feudal context a court astronomer, like the
court fool, was a trophy for display. The outstanding feature of contemporary science is
that knowledge is increasingly a commodity produced by a knowledge industry to satisfy
the goal of the owner of that industry, and therefore concerned with profitability, power,
hegemony, and display. Since this determines the institutional arrangements, the agenda,
the recruitment into science, and the criteria for satisfactory solutions, scientists must
either understand the social determinants of their disciplines or be subjected to forces
outside their understanding. This self-reflective quality is the task of philosophy of science.
It can look at other scientific traditions with the respect due to the product of intellectual
labor, but without the sentimentality which pretends that “the more ignorant the person,
the wiser” or “the older an idea, the truer.” Thus, the phrase “the ancients say” is not a
strong recommendation. We have to ask which ancients, why did they say it, and how
come it was preserved for us against other things that other ancients may have said.
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AS: Do you think that critical self-reflection is possible, given that knowledges are
increasingly compartmentalized and specialized?

RL: Commodification of science and its institutional organization works against self-
reflectivity and produces contempt for philosophy. This contributes to the narrowness of
contemporary science even when there are pleas for complexity, interdisciplinary meth-
odologies, and wholeness. So far the appeals to complexity tend to live in the introductory
chapters of books, while the main text is still fragmented and narrowly focused. Scientists
are evaluated mostly by their contributions within the bounds of their department’s
definitions. Funds are awarded according to bounded programs. All too often the right
to look at philosophy is a reward for having survived to tenure. In order to offset the
biases of the academic world, it is necessary to have one foot in and one foot outside
that community.

In the university, our relationship with colleagues is partly cooperative and partly
conflictive. In public health I share the excitement of colleagues unraveling the behavior
of mosquitoes or the transformation of nutrients while we conflict over the assumptions
about the market, the legitimacy of a private pharmaceutical industry, or the willingness
to collaborate with the World Trade Organization or USAID. Outside academics I live
in communities committed to liberating social change, but often with a sense of urgency
that regards theorizing as a luxury. The experience of these communities is different from
that of academics. It was the women of Woburn, Massachusetts, who discovered that a
chemical dump was causing leukemia among their children while academics were more
prone to discuss their experience as a statistical artifact. Philosophers might debate the
ethical basis for feeding the hungry, but food is not a philosophical problem for those
who don’t have it. Therefore, when asked . .. how I can reconcile scholarly and activist
work, I have to answer that I cannot imagine keeping them separate. Each informs the
other, and within each community I struggle for the recognition of the insights that come
from the other.

A third dimension is that scientists are for the most part also workers. There is a process
of proletarianization of intellectual labor which was experienced two centuries ago by the
weavers of Lancashire, but which catches academics by surprise because of their sense of
professionalism. Increasingly scientists are losing job security as they work on temporary
contracts. They have to teach at more than one institution at a time, and are regarded as
interchangeable units of human capital. This condition of workers would orient us toward
the labor movement as natural allies, but we are also unlike other workers. Our labor is
not completely alienated from us. We enter our field of work in part for the intellectual
excitement and the sense of doing some good in the world, while workers in an ammuni-
tion factory do not seek these jobs because they love killing people. The nonalienated part
of our existence can be a rich addition to the consciousness of the labor movement, while
the history of labor struggles can help us cope with the conditions of our employment.
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So ... the most fruitful way of existence for the academics is as scholar activists and
workers.

AS:  Scientists do not control the utilization of the knowledge they produce. As a result,
the “intellectual excitement” of doing science can have deleterious consequences. What
do you think is the responsibility of scientists in this regard?

RL: We Marxists have been much better as analysts than as prophets. The way of looking
at the future is to understand the contradictions that are at work and decide on the direc-
tion of our agitations. As scientists we can be, and are, engaged in struggles over the uses
of science, over access to science, over the agenda of science, and over the ways in which
science is used for purposes of profit, power, and hegemony. Some of these struggles are
external to our institutions and others are within. Scientists have to defend the integrity
of science against its manipulation by the regime. We must challenge the uses of science
to justify inequality and aggression. We have to resist the incursions of creationism and
religious obscurantism. In every regime, no matter how oppressive, there are things that
are allowed and things that aren’t—there is a boundary between them, even if fuzzy—and
part of our task is to push that boundary back.

Depending on our own social location within the system, we might struggle to expand
the scope of our research, we might look critically at the research from the point of view
of community organization, or we might decide that the boundaries of our job are incom-
patible with our social commitment and choose, to leave academia to work in people’s
organizations where scientific work can be put to good use. But no matter what we choose,
we cannot allow the boundaries of our job to be the boundaries of our actions or the
boundaries of our discipline to be the boundaries of our minds.

AS:  As a geneticist, do you think the Human Genome Project is a way for eugenics to
make a comeback?

RL: The Human Genome Project is a logical and necessary outcome of the emphasis on
genetics that is always present in our biology, the political economy of genes as commodi-
ties, and the real problem of improving our understanding of development. The greatest
achievement of the HGP has been the refutation of its initial premises. It has shown ways
in which the genes are important, but not determinant, elements of an organism’s devel-
opment—that we cannot talk of “a gene for” any old trait that interests us. So there is
now a struggle over the interpretation of the new discoveries. For instance, there are too
few genes that differentiate us from other species to account for all aspects of human
behavior and organization. There are far too few genes to “program” the network of the
brain. So advances in genetics and in neurobiology are constantly showing us that our
organism is much more fluid, labile, and complex than the simple determinists would
like. The capacity of neurons to regenerate in the brain undermines the old telephone
exchange model of the nervous system and gives hope for new strategies of recuperation

from injuries.
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Most of the important changes in our understanding of the organism have been in the
direction of recognizing it as a living material—spinal disks are not only passive shock
absorbers; the circulatory system is not only a plumbing system which can get rusty; the
neuron system is not the executive board of the body—social experience impinges on the
endocrine and the immune systems through pathways we are beginning to understand.
The internal development of our sciences is pushing us toward a more dialectical under-
standing while the political economy and institutional structures for the production of
knowledge are militating against it.

AS: How do you reconcile the production of knowledge—even people’s knowledge—
and its appropriation by the powers that be? What can scientists do to prevent misuse of
their work?

RL: In some cases the answers are fairly obvious, such as doing military research or
research sponsored by the military. In other cases it is not possible to disentangle innova-
tions and discoveries that are now described as dual use. As warfare becomes more total,
more kinds of knowledge become relevant. The medical study of stress can inform the
work of torturers. The control of tropical diseases allows invading armies to intrude into
more habitats. The struggle has to be directed against the military more than against the
knowledge that they might find useful. There are some fields which create fewer oppor-
tunities for malign use, for instance, the development of ecological agriculture against
the high-tech system which facilitates corporate control. This leaves us with three
categories:

1. Directly noxious research which we can refuse to participate in, and expose

2. Multiple-use research where we can struggle against its destructive uses

3. Research that arms popular movements through exposure and alternative pathways
of development.

AS:  Some people have argued that large-scale science and industry, by its very nature,
is antidemocratic. Do you agree?

RL: The argument for large, sophisticated industrial enterprise is that it is more pro-
ductive and safer. Neither is true. Peasant farming is more productive per unit area
than industrial agriculture. A power plant or an oil refinery has more safety devices,
but also more things that can go wrong. Each has a vanishingly small probability of
failure. But vanishingly small probability multiplied by infinite opportunity equals inevi-
tability. The failures of large systems may be less frequent, but [they are} also much
more disastrous. The ownership of these facilities by giant corporations and [the}
military guarantees the exaggeration of benefit and the covering of the harm. In agricul-
ture the growing awareness of the harm of industrial farming has led to a sentimental
endorsement of “small is beautiful.” But both perspectives are wrong. Planning has
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to take place at many levels, with the unit of planning being larger than the unit of
production.

For instance, agricultural planning has to embrace a complete watershed—it has to
look . . . for the available inputs, available labor throughout the year, production for con-
sumption throughout that region and some export to other regions. This is a large area,
but the individual fields should be much smaller. What is needed is a mosaic of land uses
with forests modulating the flow of water, reducing wind speed, and modifying the
microclimate around the edges, as well as providing direct products. It is a refuge for
beneficial birds, bats, and insects. Pastures have meat and diary products, but also provide
manure that retards erosion, have flowers that pollinate fruit crops and support beneficial
insects. Within a field, mixed crops suffer less pestilence disease damage and are a hedge
against uncertainty.

Decision-making must be local, to take into account the heterogeneity of the land and
the variability of the weather. It is also a way of combining the physical and mental labor
of the producers. Therefore, we have to avoid easy formulae which are mostly the inver-
sions of our deeply felt dissatisfactions. Neither small nor big, but mixed. The same
applies to top down and bottom up. There will always be some tension between the needs
of the whole society and the producers in any one place, which must be constantly worked
out and renegotiated.

AS: How about the energy industry?

RL: The giant hydroelectric products were regarded by developers as a giant step
forward. It is now realized that they have a short life expectancy; they disrupt the ecology
and the lives of people where they are built; they fail less frequently than small rural
dams, but are so much more devastating when they do fail. Similarly, nuclear power has
turned out to be not so clean. Even when working normally, there is contamination by
radiation on the surrounding environment, demand for enormous quantities of water for
cooling, and inevitable domination by large corporations who are prone to covering up
potential problems. This does not mean that wind or solar power is inherently democratic,
but they are less vulnerable to large-scale disasters.

The other side of the quest for more resources of energy is the reduction of consump-
tion. Improved fuel efficiencies of cars will allow for longer-distance commuting unless
urban planning places the sites of employment closer to residential areas. But this means
redesigning of the industries themselves, since we don’t want to create more Bhopals to
save oil. As long as land use is determined by real estate values and community is domi-
nated by the auto industry, improvements in fuel efficiency will not protect the environ-
ment. Electric cars and hybrids may be less polluting per unit, but are not likely to protect
the atmosphere. More generally, I would argue that technological research has to be
guided not by shortsighted notions of efficiency or the bottom line, but by an integrated
perspective on development.
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Life.science.art:
Curating the Book of Life

When art publicly presents life science discourses, what ethical and aesthetic challenges
emerge? Artistic creations are never neutral. Implicitly or explicitly, they take a stance
positioning themselves in one way or the other within current artistic, cultural, and politi-
cal discourses. Thus, artistic projects contribute to the shaping of public opinion regarding
a particular topic. Given the impact of recent developments in the life sciences and their
associated rhetoric on the agricultural, pharmaceutical, and medical domains, the stakes
are particularly high when presenting “life science art.” What types of meaning is being
conveyed to visitors experiencing these works in a public or institutional context? What
types of relations are being drawn between existing public rhetorics promoting a variety
of economic and political interests? How does the context of a particular venue influence
the overall perception of the exhibition? Curators, art producers, and funding organiza-
tions dedicated to the support of artistic creations operating at the nexus between art and
science carry the responsibility of negotiating these meaning-creating conditions and of
offering the public a coherent experience of the work.

This section opens with an essay by political scientist Jacqueline Stevens examining
genetic iconography. By placing the causes of public health and agricultural problems
into the genetic domain, rather than into the political-economic domain, genetic iconog-
raphy has sensationalized rather than elucidated contemporary bioethical crises. Stevens
elaborates on artistic creations that all too often reinforce genetic determinism and other
dominant ideologies. She uses three recent museum exhibitions as case studies to unveil
the influence of biotech corporations on the types of works being shown, as well as on the
context in which these works were being presented. In some cases artists were unaware
of their own ideological positioning and were carried away by an uncritical admiration of
scientific discovery. In other cases, the artists clearly intended a different read of their
creations, but lost control over the way their work was being presented to the public.



Following Stevens’s chapter is artist Rachel Mayeri’s account of an artist taking on the
role of a curator in sci-art documentary-making. Analyzing the role of science documen-
tary as science’s “public ambassador,” she has compiled a DVD collection of artists’ videos
mocking the authoritative nature of science documentary by putting the genre through
the scrutinies of subversion and creative appropriation. Mayeri also describes the motiva-
tions and related research of her own widely screened video project Stories from the
Genome.

Curator Jens Hauser concludes this section with an essay examining the phenomeno-
logical nature of “bioart.” Hauser reminds us that most people interested in the phenom-
enon of bioart have never experienced the artworks directly, but have only had access to
secondary representations. Even experts often conflate medium-driven, formalist biomedia
art with topical and political approaches in the field. How might curators and critics assess
the impact of the emergent field of bioart, given these confusions over meaning, politics,
and form? Hauser explores the affective relations between bioartists and their living
media, audiences and the living works, and the pasts and futures of the works themselves,
in and out of the museum/lab. Bioart in its most productive manifestation, he suggests,
is a rematerialization and epistemic interrogation of art and the “whole of life” itself.
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Biotech Patronage and the Making of Homo DNA

Jaqueline Stevens

Timeline

On August 6 and 9, 1945, two bombs developed by the Manhattan Project were dropped
on major cities in Japan. Immediately after the explosions, the military sent in researchers
to measure the impact of the radiation by collecting epidemiological data on the health
status of survivors, and several other waves of research teams continued in their wake,
most notably the Atomic Bomb Casualty Commission.' In 1984 the U.S. Department of
Energy (DOE) announced it would begin a new endeavor to represent DNA for the
purpose of understanding heritable mutations caused by radiation, so that the DOE could
more cleatly track the effects of the bombings of Hiroshima and Nagasaki by studying
the genetic mutations in descendants of survivors.” From the Manhattan Project was born
the Human Genome Project. In the late 1980s and early 1990s, pharamaceutical compa-
nies were successfully hyping the potential of recombinant DNA research to potential
stockholders and venture capitalists,” and by 1997, Richard Klausner, director of the
National Cancer Institute, announced that almost all the Institute’s funding would be
spent on genetic research.” During this period, gene research began to yield results that
lent themselves to new forms of molecular representation, and genetic iconography
exploded.’ Alas, the result was neither a utopian nor a Frankensteinian future, but relent-
less propaganda reducing human beings to inert matter as stupid and unable to control
themselves as molecules of rice protein.

The harms of this genetic iconography—distracting from the actual political-economic
roots of most health problems, including the racism that led to dropping the gene-
damaging atomic bombs in the first place—were furthered by a curious alliance of artists,
curators, and biotech advocates. Caught up in the excited debates over new ways to define
human nature, and the nature of other organisms as well, artists were quick to contribute.



Perhaps more relevant to their success, major museums and other public institutions were
eager to support these artists’ endeavors, meaning that capitalism’s process of natural
selection led to the proliferation of banal work on genetics, and proved far less hospitable
to themes engaged with nongenetic forms and content. This chapter reviews the funding
and aesthetic commitments behind major gene art shows and catalogs since 2001, and
discusses their broader impacts. Political theorist Murray Edelman writes:

Though only a fraction of the population may experience particular works of art and literature
directly, the influence of these works is multiplied, extended, and reinforced in other ways through
variations and references in popular art and discourse; through “two-stage flows,” in which opinion
leaders disseminate their messages and meanings in books, lectures, newspapers, and other media;
through networks of people who exchange ideas and information with each other; and through
paraphrases that reach diverse audiences.®

Biotech firms and their public relations consultants grasped Edelman’s point. Consis-
tent with a deliberate propaganda effort on the part of some individuals and corporations,
and at odds with even the overt intentions of many of the artists, the effect of these gene
art shows has been to convince the broader public that genetic representations of disease,
behaviors, and even human beings are the ones that are both inevitable and truthful. The
result is of a piece with the genetic narrative, the tragic genre of our age. The gene art
images in these shows, regardless of content, show us at the mercy of a code we did not
create and that, individually, we cannot control. Although some of these stories may hold
out a utopic promise of perfection, even the so-called hopeful representations are fraught
with catastrophic possibilities: everyone knows what happened to poor Icarus.

The message that we are on the threshhold of entering the Brave New World and must
decide only if we want to embrace the new age or behave as Luddites, is hard not to avoid,
especially in the United States. One possible reason for the ubiquity of this framing is
that the choice is aptly put. In fact, this feeling some have is not the result of any actual
sweeping changes in medical treatments, or even their foreseeable potential. Public health
experts caution that gene therapies may never come to fruition. If they do, the Centers
for Disease Control states that they will be helpful only for a handful of odd diseases: over
90 percent of our diseases have largely environmental and behavioral causes; 99 percent
of people are most affected by these, and not inherited diseases.” Financial investors hoping
to cash in on gene therapy also are regularly disappointed.

In 2001, a “Motley Fool” financial columnist wrote, after pointing out that years of
research had produced just one gene therapy treatment, affecting a very small number of
people: “There’s no reason why the average investor should be invested in biotechnology
companies. None.” Five years later the situation was the same. Companies still had not
made good on their promises: “Investors who had been enchanted by biotechs were soured
by the sorry performance of some experimental drugs,” one journalist wrote, after noting
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that despite the stock market’s overall increase of 5 percent that year, biotech stock values
in 2006 had dropped 4 percent.®

Yet in 2002 the American Museum of Natural History (AMNH) exhibit “Genomic
Revolution” announced, “By the year 2020 it is highly possible that the average human
life span will be increased by 50 percent; gene therapy will make most common surgery
of today obsolete; and we will be able to genetically enhance our capacity for memory.”
Though the claims about gene therapy in the AMNH show were especially enthusiastic,
even overtly critical installations unintentionally reinforce the cause of scientists and
corporations that see money to be made in selling dreams. The common ground all these
shows share is that they propagate supposedly scientific results that scientists themselves
have not been able to obtain. These exhibits are an important venue for scientists, and
especially biotech firms, to gain converts to their faith in their work on DNA, the “Book
of Life,” to redeem us from such sins as smoking or the fate of living in pollution.’
Through attracting visitors for in-person spectatorship, but perhaps more through the
public relations blitzes in the towns the exhibits tour, and the print and online media
that cover the exhibits, curators are creating the Genomic Age that they claim to be
discovering.

Major Exhibits

“Paradise Now: Picturing the Genetic Revolution,” Gallery Exit Art in
Downtown New York City, September 9 to October 15, 2000
“Paradise Now” was a blockbuster exhibition of works by thirty-nine artists that toured
to at least five major cities and published a widely marketed catalog.'” The installations
ranged from those eagerly celebrating new venues of potential beauty, such as Helen
Chadwick’s luminous colored photograph Nebula (1996), to the tongue-in-cheek Genomic
License #5 (Alison Knowles Properties), 1992-97, Larry Miller’s portrait of a woman’s
clothed body alongside images of her blood, skin, hair, and fingernail samples. Though
Affymetrix, Orchid BioSciences, Variagenics, and Noonan/Russo Communications—the
last a biotech public relations firm—were among the exhibit’s sponsors, the “man behind
the curtain,” as one artist called him, was Howard Stein. Stein, who led the Dreyfus Cor-
poration and whom some credit as the father of the mutual fund, told me, “My luck in
the world is being aware of things that have a future. Things like Haloids. Later changed

»ll

their name to Xerox.”~ One of the show’s organizers, explaining Stein’s foresight, said

that he “knew to invest in biotech stocks because he always put his money where he sees
the government investing.”"”

Not only did Stein fund two giant billboards promoting “Paradise Now” in lower
Manbhattan, spaces usually occupied by jeans companies or rock stars, he also funded full-
page color advertisements for the show in the New York Times and hired a publicist,

devoting about $500,000 to the show. According to the “Paradise Now” brochure, “The
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major benefits of sequencing the human genome are yet to come. Medicine will be trans-
formed, diagnoses will be refined and side-effect-free drugs will target specific diseases,
working the first time they are administered.” Not only that, “Biotechnology will
be . . . increasing the nutritional value of crops and making them easier to grow.”"’

Natalie Jeremijenko, an artist and scholar, called “Paradise Now” a “corporate snow
job and an embarassment.” Of her One Tree installation in the show, she said, “It doesn’t
serve my piece to be framed in this way.” Jeremijenko was showing six trees cloned from
the same source but revealing significant differences in their appearance. Even when raised
under conditions far more similar than those humans encounter, these simple, genetically
identical organisms vary quite distinctly in size, health, texture, and so forth. However,
the show’s signage and pamphlet framing the experience, Jeremijenko said, had led
viewers to infer that the trees were different because they were raised in different environ-
ments. Indeed, this was exactly how Stein characterized the piece when he spoke with
me: “She cloned them and they’re all identical and now she’s going to plant them and
see how they’re affected by the environment. Over time I'm sure they’re going to grow
differently.”

In fact, Jeremijenko was making a far more interesting point that the show’s funder
missed: due to randomness, two organisms cloned from the same source will differ, even
when their environments are identical. Jeremijenko was planting pairs of cloned trees in
various locations in the San Francisco Bay area, and all the cloned trees in the Exit Art
show had been raised together but had strikingly different characteristics. After the cura-
tors Marvin Heiferman and Carole Kismaric heard that Jeremijenko had organized a panel
questioning the corporate sponsorship of “Paradise Now,” they informed her that her
installation would not be included when the show toured.

Stein’s funding of “Paradise Now” was of a piece with his earlier and subsequent
support for gene art. Indeed, he had sponsored one of the first exhibits on the theme in
Santa Barbara’s Museum of Art in 1998." Stein does this through a nonprofit run by
himself and his family, Joy of Giving Something, Inc. (JGS). JGS owns many of the pho-
tographs in the shows it supports, and as of 2004 it had an art collection valued at close
to $27 million.” Among subsequent major projects that JGS funded are “The Art of
Science” (2004),16 and further curatorial work by Heiferman and Kismaric. Stein’s JGS
also was a major sponsor of the Gene Media Forum at Syracuse University, with donations
of at least $500,000."

In a telephone interview Stein told me that he supported these shows because he wanted
to ensure that biotech firms in the United States would avoid the hostility they generate
in Europe: “I don’t think they [the biotech industry} presented all the facts to the public.
Had they presented all the facts and had they participated in doing what they should have
been doing, then there might not have been so much of a problem for Monsanto.”'® Stein
compared the bad press of genetically modified foods with President Clinton’s sex scandal,
offering that “open discussion” was more likely to decrease hostility “than if someone is
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saying here it is, take it or leave it. Once the information about Clinton’s activities was
in the open, the public had the feeling ‘but I don’t want the president to be impeached.” ”
Stein also told me he agreed with the lukewarm reviews by art critics. “I think the cri-
tiques in the New Yorker and Times were on target. The show’s really, you know, a mish-
mash.” He also complained that his favorite, a work by Helen Chadwick from his personal

collection, was “hung badly.”

“The Genomic Revolution” at the American Museum of Natural History,
May 26, 2001, to January 1, 2002

The exhibit begins in a dark room aglow with video loops of talking heads refracted
through Plexiglas, seemingly coming from nowhere. But the signage stealing one’s atten-
tion repeats text from the brochure indicating biotech’s ability to enhance life expectancy
and conquer disease. “You may be born with your genes, but that doesn’t mean you can’t
change them,” one sign announces. “Fixing genetic malfunctions by repairing ‘flaws’ in
the DNA code—using a technique called gene therapy—is no longer science fiction,” says
another. But when I asked Bruce Alberts, president of the National Academy of Sciences,
to comment on gene therapy breakthroughs, he said dryly, “I didn’t know there’d been
any.”"” Dr. Robert DeSalle, a molecular biologist and the exhibit’s curator, agreed that
while there are several hundred ongoing experiments, not a single one has proven that
human gene therapy can offer permanent relief without side effects.”

DeSalle said he was familiar with gene-therapy research failures, including the 1999
death of eighteen-year-old Jesse Gelsinger in a study at the University of Pennsylvania
and the aggressive and irreversible advance of Parkinson’s disease among patients in a
clinical study who had holes bored in their heads, followed by injections of fetal tissue
cells into the holes, an account of which appeared in The New England Journal of Medicine
two months before his exhibit opened.”’ Dr. Paul Greene, at the Columbia University
College of Physicians and Surgeons and a researcher in that study, told the New York Times
of the awful symptoms the therapy caused. The people injected with the test formula
“chew constantly, their fingers go up and down, their wrists flex and distend.” Dr. Greene
continued, “It was tragic, catastrophic . ..a real nightmare.””” When asked why the
exhibit avoided these alarming examples, DeSalle said they were “too complicated.”*’

Art historian Mary Coffey points out that the presentation of information in digital
displays recalls the work of Jenny Holzer, who mocked this type of sign in her 1990
takeover of the Guggenheim. DeSalle told me he did not believe the signs’ statements,
including one claiming “In the near future humans will live 150 years.” He explained
that the signs with text he knew to be false were not installed to be factual, but were
“designed to get people to turn the corner.””! Coffey takes issue with that intention:
“When you're presenting an exhibit under the pretense of scientific accuracy, you have an
ethical responsibility to be careful. The American Museum of Natural History is an
authoritative institution of knowledge and research. Entertainment is never supposed to
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eclipse its educative values.”” Singling out the phrases on the LED signs as especially
worrisome, Coffey said, “That type of sign is an authoritative medium that you associate
with information and statistics, like the Dow Jones and Nasdaq, and there was nothing
in the exhibition that critiqued or problematized the statements.”*

Dr. George Annas, chair of the Department of Health Law at Boston University, said
he disliked what he called the show’s “rah-rah” tone. “Genetics have nothing to do with
enhancing life expectancy,” he said, adding, “Public health advances have increased life
expectancy seven hours a day for the last hundred years. Clean air, clean water, not
smoking—all those things really have an impact. When it comes to longevity, nurture is
much more important than nature.””’

DeSalle said the text was “balanced.” To prove this to me, he quoted from the exhibit:
“Gene therapy is a young science and right now, it cannot cure all genetic diseases; in
fact clinical trials can be risky.” I told DeSalle the statement implied that gene therapy,
while not curing “all” diseases, might be curing some right now, and perhaps all of them
down the line. He told me that I had misunderstood the text. Annas believes the term
“gene therapy” is itself misleading, since to date no one has received any benefits from
the trials, and hence no therapeutic use has yet been demonstrated: “These are gene transfer
experiments. There are no recognized genetic treatments for anything, nor is there likely
to be for a while.”*®

Referring to studies documenting the birth defects and adult maladies besetting cloned
animals, Annas said, “The cloning exhibit didn’t talk about the problems every cloned
animal has had. People have known for quite some time about the problems with
cloned animals, but the exhibit only leads you to think that the idea is a little strange
and raises ethical questions,” without mentioning the widespread practical difficulties
of cloning. Andrew Imperato, president of the American Association of People with
Disabilities, referred to the exhibit’s claims as a “classic example of overpromising what
science is able to deliver to increase excitement and acceptance of what amounts to a very
expensive and unproven experiment that is making it easier to discriminate on the basis
of genetic information.””’

Some installations were interactive computer screens with survey questions. As you
finished, the screen displayed your responses and compared them with those of other
museum visitors as well as with the general public. With brilliant marketing savvy the
show situated the broader public’s revealed opposition to biotech in a context that told
the survey-takers in the exhibit that their fellow citizens are non-museumgoers who
deserve to be educated so they see things they way they are seen by the AMNH.

The AMNH does not usually have art in its exhibits, but it made an exception so it
could commission work that would force people to see themselves as no more than their
DNA.” The installation by Camille Utterback (Drawing from Life, 2001) takes its last
shot at telling the audience that they are their genes. Upon leaving the exhibit, one’s
image is captured by a hidden camera and rendered on a life-size screen by the exhibit’s
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omnipresent As, Cs, Gs, and Ts, the first letters of the proteins in our DNA. Though
presented as “art,” the exhibit space itself credits no artist and provides no title, so that
the installation was merely one more medium for the show’s instruction that we are our
genetic proteins.

DeSalle explained the reasoning for the Utterback commission: “We always have speci-
mens. We didn’t have that luxury. The art pieces became specimens for us.””' The art was
conceived and contextualized as an extension of the scientific journey. We, the audience,
are the specimens of DNA. Were that piece framed as an artwork, the installation might
invite our speculation about this representation as one possibility among others, but as it
is, spectators leave with one more announcement of the reductive finality of their
genomes.

The AMNH show was sponsored by the Richard Lounsbery Foundation, a secretive
group headed at the time by perhaps the most notorious science spinmeister of the 1990s,
Dr. Frederick Seitz. Seitz had been funding marketing research on European public atti-
tudes to genetic research since the early 1990s, and credited himself with having the
vision and, one might add, the financial wherewithal, to press for the show. “I was on the
board of the museum for many years and said you need to have a good exhibit on DNA,”
he said. The reason? “Enthusiasm for [genetic research] needed to be boosted a bit.”*

Seitz also was chairing the corporate-sponsored George C. Marshall Institute (GCMI),
founded in 1984 to support Reagan’s Star Wars. As the Lounsbery Foundation president,
Seitz directed funds to industry-friendly science causes, including his own GCMI. He had
been denounced by his colleagues on various occasions, especially for a report he had for-
matted to misleadingly imply sponsorship by the National Academy of Sciences (NAS).
Readers would think that the NAS did not believe global warming merited restrictions
of carbon dioxide emissions, but the NAS was on record as holding the opposite.

Seitz also wrote a 1996 Wall Streer Journal opinion piece falsely claiming that a
international scientific report cautioning about global warming had been altered to
misrepresent the conclusions.” In response, the Executive Committee of the American
Meteorological Society and the trustees of the University Corporation for Atmospheric
Research jointly rebuked Seitz:

There appears to be a concerted and systematic effort by some individuals to undermine and dis-
credit the scientific process that has led many scientists working on understanding climate to con-
clude that there is a very real possibility that humans are modifying Earth’s climate on a global
scale. Rather than carrying out a legitimate scientific debate through the peer-reviewed literature,
they are waging in the public media a vocal campaign against scientific results with which they
disagree.34

While the GCMI is an obvious right-wing operation and Seitz is a known industry
hack, the profile of the Richard Lounsbery Foundation and its ties to conservative causes
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have been deliberately left in the shadows, with assistance from none other than the
AMNH itself. Just as banks discreetly look the other way for their more lucrative clients,
the AMNH, in violation of standard policies regarding funding attribution, omitted
mention of the Lounsbery Foundation in its 1999 credits of major funders for “Epidemic!
The World of Infectious Disease,” and was instructed to do so for the “Genomic Revolu-
tion” exhibit as well.

So accustomed to secrecy is the organization that the Lounsbery Foundation’s executive
secretary, Marta Norman, interrogated me as to how I knew the Foundation contributed
to “The Genomic Revolution.” She was incredulous when I told her the AMNH credited
the Lounsbery Foundation as the show’s major funder, since Norman had asked AMNH
President Ellen Futter not to mention the Foundation, and in the past Futter had
obliged.”

When I asked DeSalle, the AMNH curator for both “Epidemic!” and “The Genomics
Revolution,” about the Lounsbery Foundation, he implied the foundation was a garden
variety philanthropy with no special agenda: “Lounsbery is a benefactor, a guy who wants
to give his money away to benefit science.””® But Richard Lounsbery had died in 1967,
after having established a trust in his name in 1960. The focus on biomedical research
occurred when the fund began disbursements in the 1980s, several years after Vera
Lounsbery, Richard’s wife, had died.

The AMNH exhibit included one more Lounsbery Foundation—sponsored item: a free
glossy magazine geared to the one audience even more gullible to scientific authority than
the adult public: their children. The Gene Scene comic book asks, “What makes you YOU?
What makes me ME? A lot is due to heredity. Your genes control/ What makes you
YOU, from the color of your hair/ To the size of your shoe.”

“Gene(sis): Contemporary Art Explores Human Genomics,” Seattle, Henry Art
Gallery, University of Washington, April 6 to August 25, 2002
This show follows the approach taken by “Paradise Now,” packaging art as “education”
for a general audience and offering a curriculum for elementary and middle-school stu-
dents. “Gene(sis)” includes genetically themed pieces contributed by over fifty artists,
many of whose work also appeared in “Paradise Now.” It has toured to Berkeley, Minne-
apolis, and Evanston, Illinois.”” Once again, an art show is conceived as the key component
in an educational program using the authoritative discourse of science and the subcon-
scious saturation of the mind through artist renderings so that the audience cannot avoid
the message that, love it or hate it, theirs IS a genetic age. An article describing the show
in a student newspaper at the University of Minnesota follows the show’s script: “Gene(sis)
is an art exhibit that raises questions and provides commentary about the ethical and
social implications of genomics, one of the most compelling issues of modern times.”””
But what is the evidence for this claim that genomics is a “compelling issue” outside
the hoopla these shows create? There is no mention of the fact that the major challenges
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and breakthroughs affecting world health in the twenty years since the Human Genome
Project began have had little to do with genetics. It is true that scientists are using insights
from molecular biology to shape their hypotheses for developing drugs, but it is still the
case that the impact of even these related projects is minuscule in the context of public
health problems and solutions. Between 1965 and 1995, asthma doubled,” obesity
became an epidemic,m and AIDS went from a death sentence to a managed illness.” The
Human Genome Project has been irrelevant to these problems and will play no role in
their solutions for the foreseeable future. The only reason genomics is “one of the most
compelling issues of modern times” is that art and museum shows repeatedly insist this
is the case.

The show itself states: “Gene(sis) came into inception as a response to the Human
Genome Project (a government funded research project). Artists, scientists, historians, the
biotech industry, museum professionals, educators and bioethicists created Gene(sis) to
aid the understanding of how genomic research will affect human life.” This is an over-
statement, but perhaps only for a short time, and not because our genomes will suddenly
be able to do things we never imagined. Pablo Picasso, when told that his portrait of
Gertrude Stein did not resemble her, is said to have replied, “No matter; it will.”* The
main way genetic research will affect human life will be by teaching us to be passive,
accept scientific authority, and ignore the effects of politics on changing our environment
and health, not by substantively changing our health status.

This show not only received major funding from biotech firms, but the texts and
informational materials were prepared with guidance from the employees of Seattle-based
ZymoGenetics, whose Web page announces that it “creates novel protein drugs with the
potential to significantly help patients fight their diseases.”*’ There are no public health
officials included in the working group assembling the show, and hence no voices such
as that of Dr. Annas to question the show’s premise that the genetic age is anything more
than a state of mind.

“Ecce Homology,” 2003, University of California, Los Angeles, Fowler Museum
of Cultural History, November 6, 2003, to January 4, 2004
This exhibit is one of numerous efforts to forge working relationships in the university
among artists and scientists, an ambition that seems especially prominent in some of the
programs at various campuses of the University of California, including those of Los
Angeles, Santa Barbara, Santa Cruz, and San Diego. In “Ecce Homology,” at UCLA, the
collaborators designed software to display, as they put it, “genetic data as luminous pic-
tographs that resemble Chinese or Sanskrit calligraphy. Five projectors present Ecce
Homology’s calligraphic forms across a 40-foot-wide wall.” The installation invited
participants to create, through their movement in front of a screen capturing their
shadows, projected lingering recorded fragments of their motion that are matched with
images from samples of a rice genome. The result is a supposedly “scientifically accurate”
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simulation of Basic Local Alignment Search Tool (BLAST), a Web-based data-mining
technology used to match similar DNA fragments, one that requires exactly the high-
speed computing technologies sold by the exhibit’s main funder, Intel.

The exhibit text states that it was “named after Friedrich Nietzsche’s Ecce Homo, a
meditation on how one becomes what one is,” then elaborates that the project “explores
human evolution by examining similarities—known as ‘homology’ —between genes from
human beings and a target organism, in this case the rice plant.”* The curators lack both
originality—Mark Lesney’s “Ecce Homology” (2001), published in the trade journal
Modern Drug Discovery,” offers the same claims that the UCLA curators make in 2003—and
their invocation of Nietzsche might be classified as a crime against philosophy. The genetic
homologists do not stop at flattening the differences between humans and rice, but perform
their ignorance by ignoring the specificities of intellectual history, importing a pun from
the roots homo- and hom- that suits them from an author whose ideas certainly do not.

“Ecce homo” is the Latin phrase for “behold the man!”, attributed to Pilate when Jesus,
bleeding and wearing a thorn crown, was presented to the crowd seeking his crucifixion.
The text Nietzsche titles “Ecce Homo” is an artfully bombastic self-presentation by
Nietzsche as himself to be martyred, along with Jesus, by the evolutionary discourse
overtaking his colleagues in the humanities.” Those who had been consistently misread-
ing Nietzsche’s parodies of the social Darwinians and took them literally were about to
have their errors pointed out yet again. Nietzsche brags in “Ecce Homo” about how he
“attacked David Strauss.”"” Nietzsche’s attack on Strauss is specifically on Strauss’s efforts
to appropriate from evolutionary theory observations about natural selection for use in
political theory. Criticizing Strauss sixteen years earlier in Untimely Meditations (1873),
Nietzsche had overtly mocked the ancestors of the artist—scientists who presented “Ecce
Hornology."48 He calls Strauss an “ape genealogist” for his attempt to erase the historical,
cultural differences among groups distant in time and place, and pretend we are the
same.” Nietzsche mocks Strauss for ignoring the many differences among humans based
on their histories, and would presumably object to homologizing humans with rice.

In “Ecce Homo,” Nietzsche writes: “[Slcholarly oxen have suspected me of Darwin-
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ism.””” He said of his audience, “I have always recognized who among my readers was

hopeless—for example, the typical German professor—because on the basis of {a parodic}
passage they thought they had to understand the whole book as a higher Réealism.””'
Nietzsche is making a pun, playing on the name of Paul Rée, his former friend who was
a philosopher enamored of sociobiology’s potential to put philosophy on an objective—or,
as Nietzsche put it, a more Réealistic—footing.

Despite the low quality of science education in this country, it is more likely that a
student would be able to notice flaws in the exhibit’s presentation of scientific data than
its inaccurate claim to roots in Nietzsche. The pun “Ecce Homology” plays on the fact
that homo- is from a Greek root that means “earth,” and means “man” (in contrast with
gods); and hom- is from a Greek root meaning “same.” To understand this, one would
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have to look for history, meaning, and difference, all of which BLAST destroys. Indeed,
Nietzsche himself started out as a philologist and believed that it was to the written codes
of history, not blood, that scholars should look for insight, not to mention health and
happiness.””

The Political Economy of Gene Art

Before exploring how these episodes in gene art shows reveal symptoms of underlying
dynamics in art exhibitions, it is important to stress that the people organizing these
shows, and the artists contributing their installations, are not hired hacks conspiring to
trick citizens into ignoring their need for more clean air legislation and less funding for
gene research on asthma. Most of the people working on these shows are earnest curators
and artists fascinated by genetic iconography and curious about engaging in a range of
relations to it, from laudatory to loathing. The problem is that the industries that benefit
from public support for genetic research and genetic myths are easily able to control the
public’s categories of imagination, whereas those working in other fields must fight for
attention and comprehension. Fortunately, some of these other individual efforts are suc-
cessful, and are discussed below. Before turning to these, the motives among the three
major sources for the large genetic exhibits are considered: corporations, gallery and
museum boards, and artists.

Corporate Strategies

In a memorandum Greenpeace obtained in 1997 by crashing a conference organized for
the industry group EuropaBio, Burson-Marsteller—the world’s largest public relations
firm—discourages the biotech industry from using traditional PR techniques: “In order
to effect the desired changes in public perceptions and attitudes, the bioindustries must
stop trying to be their own advocates.””” The memo explains, “All the research evidence
confirms that the perception of the profit motive fatally undermines industry’s credibility
on these questions.” Art and museum shows are crucial because they allow the firms to
stay off what B-M terms the “killing fields” of rational debate, and to use “Symbols—not
logic: symbols are central to politics because they connect to emotions, not logic."54 In
particular, bioindustries should proliferate “symbols eliciting hope, satisfaction, caring
and self-esteem.”” No one is going to believe Monsanto when it tells people to trust it,
but if its message comes across through an art gallery or prestigious museum, then the
public will be convinced.

B-M’s strategy was employed by the public relations firm NoonanRusso in its work
for Stein and the biotech firms backing “Paradise Now.” Edelman explains, “Contrary to
the usual assumption—which sees art as ancillary to the social scene, divorced from it,
or, at best, reflective of it—art should be recognized as a major and integral part of the
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transaction that engenders political behavior.””” How can we assess the impact of the
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“Paradise Now” show, or any other art exhibit, on the public imagination? Edelman points
out that these effects are insufficiently studied, even though what we “know about the
nature of the social world depends on how we frame and interpret the cues we
receive. . . . Art teaches us to see the world in new ways, and the creation of categories
provides one kind of aesthetic lens through which conception and vision are constituted
or reconstituted.””’ Stein may not be able to provide a quantifiable measure of the success
of his investments, but the guy who bet on Haloids and ran the Dreyfus Fund for decades
is probably not making a lot of bad business decisions.

At their most instrumental, biotech proponents self-consciously use their economic
levers of control, as did Stein, Seitz, and the biotech firms sponsoring these gene art
exhibitions, to create the visual and discursive languages they desire. Through their foun-
dations, direct funding, and contributing content appearing in museum shows, biotech
advocates are creating the public’s genetic imagination while stunting more lively and
creative modes of self-understanding. Those exposed to these messages, reflective creators
in the Human Being Project, have been coopted as organisms into the Human Genome
Project.

Such an enterprise is enabled by the public’s low level of semiotic sophistication, a
failure of this materialist culture’s citizenry to see the materiality, and hence the efficacy,
of work done by signs, i.e., images that are phenomenologically separate from what they
are imagined to signify. It is a common myth that signs are not things, and therefore
exert less positive or negative consequences than the effects of so-called reality, a place of
material disease, genomes, and molecular proteins. Generally unrecognized is that words
and all other symbols are every bit as material as the objects of scientific study: there is
no idea that can exist without the compression of air when one speaks, the ink on the
page, the electrons in the computer display, for instance.”® The combination of public
relations experts with acumen on the ways they can shape the material culture of genetic
discourse and the naiveté of the general public makes for an uneven playing field in the
competition of ideas, a chess match between a person who knows the rules and another
who thinks the queen may move only one square at a time.

Museum and Gallery Strategies
In addition to the high-profile shows initiated by biotech boosters, less overtly instru-
mental nonprofit board members seek funding in many places, and have been known to
develop shows they think will find financial support, either from blockbuster ticket sales
or from corporate sponsors. In these cases the decision to mount a gene art show and seek
funding from Monsanto seems no different from one to mount a Fabergé egg exhibit and
seek sponsorship from the cosmetics firm of the same name.”” Just as cosmetic sales depend
at least as much on the brand image as on the quality of the item marketed, biotech firms’
ability to attract investments depends on their ability to sell the brand of mesmerizing
“potential” and astronomical profits, and not their actual meager and largely negative

Jaqueline Stevens

54



revenue flows. Hence, nonprofit arts organization boards are likely to find in biotech firms
the funders and collaborators interested in branding their field with hype that cannot be
sustained by their clinical research.

Artist Strategies

In addition to biotech firms and nonprofit boards, artists and curators have their own
reasons for making gene art. The artists who began displaying genetic imagery in the
early 1990s—such as Suzanne Anker, Steve Miller, Dennis Ashbaugh, and Helen
Chadwick—situate themselves as immersed in a new representational landscape of the
human being that invites artistic engagement. Their object of fascination is the gene.
The novelty of genetic portraits alone seems to inspire their fascination and output. The
authors of a book on gene art describe the gene artist Ifiego Manglano-Ovalle who, as a
present for a patron’s spouse, “devised an unusual way to capture the man’s true likeness.
He conspired with the patron’s barber to pluck some hair from his customer’s head, and
sent the sample to a forensic laboratory, which extracted the DNA.”® The image from
this became a piece Ovalle called Clandestine Portrair.”’

Orthers have of course joined their ranks since then, and are using media such as animals
or other organisms to materialize their take on genetic research as a new and magical field
of possibility. Eduardo Kac’s transgenic fluorescent green rabbit is the best-known of
these, and Kac himself is the Damien Hirst of gene art. These works are the ones most
likely to be praised by scientists and biotech firms.®” Some artists are myopic and can do
little more than reproduce the culture mass-produced in front of them. When those who
have produced these images come to see their own reflections in these shows, they praise
artists for their “vision.” About four-fifths of the exhibits in “Paradise Now” and “Gene(sis)”
reflect this perspective.

Of course gene art is also the occasion for biting social critiques, especially through
parody. This appears to be the second most common type of gene art. Several of the works
in “Paradise Now” and “Gene(sis)” display these qualities. For instance, Karl Mihail and
Tran T. Kim-Trang exhibited The Creative Gene Harvest Archive (1999). The label text said
the test tubes with human hairs had been “harvested by Gene Genies Worldwide©” from
artists, and that these specimens would be used to genetically engineer creative individu-
als. Alexis Rockman’s famous painting The Farm (2000), exhibited in the “Paradise Now”
show and on the giant billboards promoting, it has similar overtones, presenting a familiar
present showing hints of an emerging dark future. Rockman writes of the animals in
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: “The flora and fauna of the farm are easily recognizable; they
63

various states of “normalcy
are, at the same time, in danger of losing their ancestral identities.

For a related commission from Creative Time to develop an on-line genetically themed
game, conceived and funded by Howard Stein,** Natalie Bookchin launched Metapet (2002)
(htep://www.metapet.net). To play Metapet, called the “World’s First Transgenic Pet
Game,” one controlled a worker/pet strategizing to evade the controls of biotech firms and

Biotech Patronage and the Making of Homo DNA

55



workplace social Darwinism. Workers gained extra points if they were randomly allowed
genetic improvements so that they could work longer and harder, for instance. All of these
works seem intent on unsettling the trajectory the biotech industry wants us to follow by
issuing giant warning signs about bioengineers’ ability to change life as we know it.”

The insights are biting and provocative, but nonetheless their political effect is at least
as likely to work in ways the artists oppose. The problem goes to the very essence of
parody. Insofar as an image materializes reality, the artist’s intentions do not change the
effects of the visualization. If I am breathing a toxic gas that I am told will heal me or,
breathing the same air, and cautioned of its dangers, I will suffer equally, provided the
warning does not lead me to alter my breathing. The dark images offered by the satirists
resemble these toxic fumes, permeating our psyches as relentlessly as, if not more than,
the same images delivered by those exclaiming their benevolence. The installations are
meant to provoke resistance and questioning, but their substance is that on the horizon
one can see that the enemy within us has already won. This is at least as likely to demor-
alize people and lead to passivity as it is to inspire action.

Highlighting the difficulty is the challenge to stay ahead of the biotech industry curve.
Each day brings new and shocking discoveries. Even if they eventually turn out to be
hype or hoax, the images in the New York Times of a cloned pet cat costing $50,000 would
challenge any gene parodist’s irnagination.66 Also among gene art installations are those
that eschew parody and instead directly confront the political economy they want to ques-
tion, as Christy Rupp does in her clear plastic sandwich container labeled in large letters
“TELL US what we are eating” and titled New Labels for Genetically Altered Food (1999—
2000). This and other pieces overtly name their perception of harms biotech firms are
causing, and challenge them to do something about this (i.e., “TELL US”).

Remaining among the gene art contributions are the ones by people who truly under-
stand art’s power to create new truths and not simply affirm the dominant ones, to disrupt
complacency, or to offer more and less obvious critiques. These are works that use their
media to do something different from what the clichés say are possible. Examples include
projects by Beatriz da Costa, Natalie Jeremijenko, and Critical Art Ensemble.®” These are
all prolific artists, and I limit myself here to some suggestive illustrations of what their
work accomplishes.

Da Costa’s PigeonBlog is a technologically impressive interface that integrates pigeons,
GPS software, pollution detection sensors, cameras, and the Internet to allow people to
see maps with indexed levels of air contaminants wherever the pigeons equipped with
these devices ﬂy.(’8 The Web site where people may view the results of the pigeon travels
states:

By using homing pigeons as the “reporters” of current air pollution levels we are hoping to achieve
two main goals: 1) to re-invoke urgency around a topic that has serious health consequences, but
lacks public action and commitment to change; and 2) to broaden the notion of grassroots scientific
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data gathering while building bridges between scientific research agendas and activist oriented
.. 69
citizen concerns.”

This project rejects the gene art premise that human beings are primarily victimized or
advantaged by our genes, and instead performs an alternative reality. Da Costa assumes
our ideas shape our environments, holding out the promise that new ways of visualizing
data might empower citizens to learn and to participate differently in shaping the condi-
tions of their health.

Jeremijenko also offers new technologies for humans to interact with their environ-
ments. As is the case with da Costa, Jeremijenko’s projects are not comments on someone
else’s experiment, but her own interventions. Through OneTrees, described above, and her
many other similarly conceived projects, including the Fera/ Robotic Dogs, O0Z, and the
Biotech Hobbyist,”® Jeremijenko uses the interactions she stages among animals, humans,
and technologies to offer refreshing and astute reconceptions of the banal “nature/nurture”
debate. If people are like other organisms, then that is only because the other creatures
also have their own lively communities and cultures that shape their health and environ-
ments. And if genes do determine who we are, then that means our only hope of self-
change is through what we do with and to our environments. She shows these are much
more effective ways to change what ails us than second-guessing the noise that inevitably
emerges in genetic programming.

The collective Critical Art Ensemble has done many projects that are clear parody,
ratcheting up the stylized apocrypha of geneticists to the next level, perhaps just after the
scientists have done this themselves. But their commitment to a language of “reverse engi-
neering” and efforts at community outreach in various venues means their interventions are
creating something new and teaching the aesthetics of what this looks like. The outcome
of a collaboration among Critical Art Ensemble, da Costa, and Shyh-Shiun Shyu, Free Range
Grain,”' has mobile labs people can visit if they have suspicions that their food labeled as
free of genetically modified organisms is filled with genetically modified organisms. Such
a direct action challenges the barrier between artists and scientists, marking the former not
only as efficacious as the latter, but also much more thoughtful and creative.
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Soft Science
Artists’ Experiments in Documentary Storytelling

Rachel Mayeri

The call for entries for Soft Science, sent to artists’ listservs and electronically transmitted
around the world, was intended to cast a wide net:

Videos for the Soft Science program should walk the line between objective and subjective, scientific
and cultural, factual and fictional. These could include: science videos that can be considered artful
or soft: psychological, cultural, personality-driven, or aesthetic; documentation by scientists or
artists who are the objects of their own research; conceptual work whose methods could be called
scientific; videos that investigate the voice of authority as it has been constructed through science
education and documentary; imaginary, historical, or marginal scientific theories; experiments in
visualization of information and the minuscule; the creation of new life forms.

As a media artist in the shadow of Hollywood and a professor of media studies at a
college for scientists and engineers, I wanted to see creative responses to developments in
genetics, pharmacology, and ecology—voices and methods of inquiry not commonly rep-
resented by mass media. The curatorial idea aimed at examining science as a cultural
construction—an imaginative enterprise, influenced by economic and institutional reali-
ties. While the call was intentionally broad, it did reflect a certain point of view on the
emerging field of sci-art: there is a tendency for projects that combine artistic and scientific
practices to create in the viewer an uncritical sense of awe. The final selections, for the
most part, did not contain beautiful artifacts of scientific experiments or glorified tales of
Progress and Invention. Soft Science, the resulting DVD, playfully dissects the authority
that science holds in society, through experimentations with one of scientists’ primary
means for educating the public: the documentary.

I introduce the essay with an analysis of one avenue in which science comes to be
appreciated in the public sphere: television’s science documentaries. Despite their curious



hybrid forms, combining soap opera with zoology and dinosaur animations with paleon-
tology, these documentaries construct truth claims through form, visual style, and cultural
niche. Reviewing media and science studies, I show how theorists reposition both docu-
mentary and science as storytelling practices. Having introduced the documentary fallacy,
I discuss artists’ experimental documentaries in the Soft Science collection, which reframe
science as human speculation and provide a counterpoint to popular science media. It Did
It, The Bats, and Stories from the Genome contain commentaries on medicine, animal behav-
ior, and genetics, blurring the boundaries of science and art.

Science and Documentary Storytelling

Venerable, liberal, government-subsidized science documentaries are science’s public
ambassador. Documentaries translate the expert knowledge of scientists into information
comprehensible to the public. Like a diplomat from a foreign government, the documen-
tary medium creates a formal relationship between scientists and the people who stand
to benefit, suffer, or risk indifference to their work. In a sociological sense, documentaries
open a path of communication between the institutions in which science is practiced—
universities and corporations—and their funders. People pay for scientific research, whether
through taxes, which support state-funded initiatives, or by paying for products and ser-
vices such as electricity from nuclear power plants and doctor visits. For this citizenry,
the voting public, documentaries teach the significance of scientific developments, whether
about stem cell research, global warming, space exploration, or new reproductive
techniques.

Science documentary teaches through a simple, standard format: illustrative visuals
and explanatory voice. The traditional visual style for documentary is photographic
realism: the camera records footage of the world, whether it is of tissue colonies, scientists’
talking heads, or migrating animals. That which cannot yet be filmed, graphics and ani-
mation illustrate. Scientists or professional actors explain how therapeutic cloning works,
perhaps reenacting the story of its invention, and speculating as to its significance and
future. In documentaries, the admixture of video, still images, graphics, and animation
coheres into a linear essaylike structure through a voice-over narration. The representation
of reality, as opposed to the telling of a story, traditionally distinguishes the documentary
genre from narrative, fiction filmmaking.

Yet, this ambassadorial programming contains more than mere science education. The
process of translation, elucidation, and explanation of scientific developments through
documentary carries with it ideological messages. The nature of sex roles, the rationale
for gene patenting, an answer to famine, the value of space exploration—despite the best
intentions of documentary producers, science education is never value-neutral. Whether
through word choice or content selection, through lack of multiple viewpoints, or through
collusion between media producers’ and scientists’ agendas, science documentaries convey
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political views. Because of documentary’s past nonprofit investigations of social realities,
viewers may be more trusting of its messages. But beyond the critique of documentaries
as ideological, media theorists stress the way in which documentaries essentially do tell
stories about reality, just like narrative fiction filmmaking.

In the 1930s John Grierson defined documentary as “the creative treatment of actual-
ity.” Promoting impressionistic portrayals of labor in Britain, Grierson affirmed the fab-
ricative tendency in the history of documentary. Since Nanook of the North in 1922, docu-
mentary has involved collaborations between filmmakers and subjects (Robert Flaherty,
the filmmaker, living for years with his subjects), subjects “acting” as idealized versions
of themselves (contemporary Inuit men reenacting their grandfathers’ lifestyle), the
staging of scenes (the killing of a walrus by harpoon instead of by gun), chaotic events
organized through editing into story structures (man against nature). Despite what the
historian and theoretician of documentary film Bill Nichols calls its “discourse of sobri-
ety,” documentary has entertained audiences, like fiction films, with spectacles of the
exotic, the primitive, and the rare. Documentary has advocated for causes and painted the
world poetically, as much as it has pronounced to represent the world neutrally and
objectively.

Science, like documentary, is a form of representation historically bound up in truth
claims. Both science and documentary trade in positivism, positing a distanced, objective
view of reality. Yet, science studies has examined how the establishment of scientific facts
in the laboratory employs storytelling techniques. Scientists’ explanations of their data
are compared to “audiovisual spectacle” by the sociologist of science Bruno Latour: scien-
tists attempt to persuade skeptics through exuberant arguments illustrated with realistic
imagery. Scientific experiments are highly controlled portrayals of real phenomena, but
to be convincing, they must read as untrammeled, preexisting truths. Scientists play the
role of the “modest witness” to their findings, embodying a posture of objectivity, which
Donna Haraway has problematized. Denying the spectacle, curiosity, or entertainment
value of their data, they avoid the role of the entertainer, magician, or quack. Scientists
are the sagacious narrators of their own documentaries, whether presented as journal arti-
cles, conference presentations, lectures, or grant applications.

On a profound level, science itself has been conceived of as an imaginative practice,
creatively employing metaphor, projection, visualization, and other cognitive practices to
produce knowledge. Storytelling—the sequencing of events in cause-effect relationship—
is arguably a psychological compulsion that has much in common with logical explana-
tion. Visualization—speculating about how things look or work with images—is often
referred to as a crucial part of the process of scientific discovery. Narrative and visualiza-
tion, both sitting at the intersection of art and science, are generally coded as fictional.
Speculative data produce soft science. Yet, while contemporary science documentaries are
teeming with fiction, they remain coded as hard evidence of the truth—as representations
of reality.
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Science documentary has become a grotesquerie of imagined alien species, intrauterine
blood baths, cavemen prosthetics, and prehistoric catastrophes. Documentary itself has
hybridized with other genres—rpolice procedurals (Animal Cops) and soap operas (Meerkat
Manor), and has grown increasingly entertainment-oriented, with reality television and
numerous box office hits produced on comparatively low budgets. Three-dimensional
animation renders speculations about dinosaur society into plastic reality in Walking with
Dinosanrs. Performance artists sing and dance a rendition of an orgy of hermaphroditic
sea hares for Dr. Tatiana’s Sex Advice to All Creation. Ironically, the wonders of science
have become too spectacular for certain media critics, who decry the denigration of the
quality of science documentary programming, and claim that visual entertainment is
substituting for the transmission of scientific knowledge.

In reaction to this criticism, José van Dijck argues that despite the important implica-

[T}

tions of the new digital visual styles, these “postmodern, ‘fictionalist’” documentaries
return to a “realist paradigm.” Whether reconstructing prehistory or speculating about
physical theories, “postmodern” documentaries such as Walking with Dinosaurs or The
Elegant Universe ultimately ground fictionally coded reenactments and animation to sci-
entific objectivity by means of words, which van Dijk argues are more powerful than
images. Voice-overs by scientists, intercut with professional narrators, convey “authentic-
ity” and authority to speculative imagery by linking apparently artificial and constructed
scenarios to the real prestige of the scientist.

Scientists’ stories of discovery—transforming confusion into clarity, creating solutions
where there are problems—are readily absorbed into the narrative structure of documen-
taries. Scientists produce spectacular imagery and powerful stories, which they cleverly
narrate for the public. Scientists have good reasons to be invested in the meanings that
they co-produce, with documentary-makers, for the public. Thus, to analyze science docu-
mentary is to unpeel layers of stories within stories. Artists” experiments with documen-
tary form can highlight ideological messages and the mechanisms by which traditional
science documentaries persuade.

Experimental Documentary in Soft Science

“Experimental documentary” describes videos that reflexively blend the traditional visual
styles and discursive structure of documentary with those of narrative films. It Did Iz, by
Peter Brinson, Jim Trainor’'s The Bats, and my own video, Stories from the Genome, are
experimental documentaries in the Soft Science compilation which critique both docu-
mentary’s and science’s claims to truth. [# Did It expands both narrative and documentary
forms and visual styles, blending the two, and experiments with art and medicine to
“contain” the cultural-biological phenomenon of depression. The Bats cleverly reveals what
happens to the documentary voice of authority when it shifts from the third person omni-
scient to the first person, while describing the life history of a species of bat. What sounds
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authoritative in the third person, becomes poetic in the first, showing the imaginative
leap required to understand “what is it like to be a bat.” Stories from the Genome blends
science fact and fiction, placing contemporary gene science within a history of defunct
theories of genetics. Parodying a science documentary, the video decodes the ideological
meanings of the emerging image bank on the Human Genome Project and stem cell
research.

In each case, videomakers humorously mimic the documentary’s claim to certainty and
truth. Satire, as Jonathan Sawday explains in his book on Renaissance dissection, is related
in root to the term “anatomy”: taking things apart to understand how they work. Artists
use documentary exposition to explain complex phenomena, just as documentarians do.
Yet the very act of explanation is shown to activate a power dynamic: I know more than
youw/let me educate you. In a sense, these experimental documentaries are a reaction to the
didactic power that science exerts in society. Parodying documentary form, artists show
how documentaries tend to work. Unlike the “postmodern” documentaries, which uniron-
ically combine “fictionalist” visual styles with traditional voice-over, these experimental
documentaries code visual style and voice-over as both scientific and artful.

Peter Brinson’s It Did It
In Peter Brinson’s video Ir Did Iz, a depressed character conducts what appears to be a
scientific experiment with Prozac, with the investigator/videomaker as the sole test
subject. As in many a mad scientist movie plot, he imbibes chemicals in film noir-ish lab
sessions. But instead of unleashing a beastly libido or perfecting the antidote to an alien
virus, Brinson’s movie documents the failure of medical discourse to answer his ontological
question: “If I am always happy, will I still be me?”

The video expands conventional ideas of documentary and narrative form by using
scientific method as a form of storytelling. Brinson structures his video through scientific
method, inviting the viewer to consider relationships between scientific method and nar-
rative. Each section in the video corresponds to the scientific method stated below, as in
the video:

Ask question
Formulate hypothesis
Conduct research
Experiment

Record data
Formulate conclusion

Revise

While it initially seems strange to structure a diary according to scientific method, the
video exposes the story structure found in many science documentaries: a narrative of
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Figure 5.1 The artist turns the camera on himself in this still from the video It Did It by Peter Brinson.
The narrator explains: “the smile on the left is instinctual, and the one on the right is conscious, and they
originate in different parts of the brain. You can tell the real from the fake by the way the smile tapers. I’'m
conscious on the one on the right, therefore it’s not genuine. But actually, now they both seem fake.”

probing for knowledge, conducting an experiment, and finding the answers. Yet this story
is plagued by uncertainty. Instead of leading the viewer to a resolution with objectivity
and authority, the voice of the doctor-patient is self-reflexive, tentative, and questioning.
Rationality itself is rattled by the subjective mind-set of depression. The scientist cannot
be distanced and dispassionate when the object of study is his own self. Ultimately, the
video critiques positivism and the scientific method by collapsing the subject and the
object of study (figure 5.1).

If Brinson’s hypothesis is correct—that is, if Prozac cures his depression—the video
should have a happy ending. But the central question is not posed in such a way that
there can be a simple resolution. Brinson’s introspective drama is, rather, a series of exis-
tential questions—whether to live with depression, whether to take drugs for his depres-
sion, whether to continue to take the drug when it changes his outlook and artwork, and
how to assess the experience when he decides to stop taking the drug. Scientific method
and medical technology prove inadequate for Brinson’s quest.

As scientist and video artist, Brinson’s character searches for a satisfactory lens through
which to regard his condition. Playing with medicine’s representations of depression,
Brinson finds a paucity of means for self-expression. Imagining himself an object of
science, he animates his lackadaisical serotonin pathways. While depressed, he portrays
flaccid neurotransmitters, asking, “Is this what I look like?” (see figure 5.2). Yet, he is
dismayed: “I don’t like to think of my thoughts and feelings as nothing more than chemi-
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Figure 5.2 A portrait of the artist’s neurotransmitters, from the video It Did It by Peter Brinson.

cal combinations. It makes me seem so simple.” Brinson’s camera scans the circles and
words of a psychological assessment test like a flat wall. In another segment, Brinson’s
character (as scientist? artist?) observes an emu which has managed to jump out of its
cage. The lone emu shrinks from the outside world, turning toward the flock, which pecks
at him in return. Brinson notes, “All he seemed to want was to get back in.” The emu,
apparently all too human, seems to be in a Nietzschean struggle to break free of the herd.
This scene might stand for the protagonist’s attempt to circumvent the hegemony of
medical discourse.

With the documentary-maker both doctor and patient, video creates meaning simulta-
neously as scientific evidence and as artistic expression, reminding the viewer of the camera’s
place at the fulcrum of reality and fiction. In Brinson’s video, self-expression, whether
overtly constructed as animation or as casual photographic observation, becomes symptom.
The camera records the depressed subject’s point of view: “Happy people have their eyes
closed. Feeling bad is a symptom of seeing things for what they are.” As a cinematographer,
Brinson projects symptoms of despair unique to Southern California—TIlabyrinthine housing
developments, UFO sightings, roses desiccating in the sun, the sanctuary of the apartment
interior (figure 5.3). The video alludes to a history of artistic representations of alienation,
melancholy, and depression while creating its own original vocabulary.

It Did It begs the question of whether the romantic old language of artistic expression
can compete with the technologies of medicine as a salve for depression. The video con-
trasts medical and artistic languages for describing, expressing, and knowing depression.
Medical epistemology—diagnosis, technology, the clinic—is presented as genuinely pow-
erful. The video shows how medical discourse is inextricable from real action: the taking
of a pill—in addition to dispensing serotonin reuptake inhibitors—represents a whole
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Figure 5.3 Brinson videotaping an unidentified flying object crash landing in a Southern California suburb,
from the video It Did It by Peter Brinson.

worldview. But Brinson puts medical objectivity in question: the modern idea of depres-
sion, he reminds us, sprang from melancholy, or black bile. Our personal understanding
of depression might spring from Diirer’s famous illustration of the affect (see figure 5.4),
and its literary representations, as much as from its medical description. Cultural and
artistic discourses contribute to contemporary understanding of depression as much as
medical language and technologies do.

Artists have enjoyed a privileged relationship to despair. Artistic expression, synony-
mous with subjectivity, provides both a contrast and a contest with medical ways of
knowing. Expression and catharsis, telling the story of one’s life, and witnessing the world
are the therapies of a more romantic, Freudian episteme. In a moment in which pharma-
ceuticals are clearly ascendant, Brinson experiments with both. The artist explores science
as an approach to life and as a narrative structure. The scientist analyzes self-expression
as symptom. The pill makes him happy—"it did it”—but limits the range of his expres-
sion and response to the world. Finally, it appears that self-understanding is more impor-
tant to the artist-scientist than mere contentment.

Jim Trainor’s The Bats
Thomas Nagel’s 1974 philosophical essay “What Is It like to Be a Bat?” explores the
limits and potentials of strategies for understanding phenomena outside of our personal
experience.
Our own experience provides the basic material for our imagination, the range of which
is therefore limited. It will not help to try to imagine that one has webbing on one’s arms,
which enables one to fly around at dusk and dawn, catching insects in one’s mouth; that
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Figure 5.4 Melancholia by Albrecht Durer, 1514. Brinson’s video suggests that the viewer compare the
historical conception of depression as black bile with the contemporary medical explanation as serotonin
deficiency.
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Figure 5.5 The “next-to next-to high pitches” are depicted in this still from The Bats by Jim Trainor.

one has very poor vision, and perceives the surrounding world by a system of reflected
high-frequency sound signals; and that one spends the day hanging upside down by one’s
feet in an attic. Insofar as I can imagine this (which is not very far), it tells me only what
it would be like for me to behave as a bat behaves. But that is not the question. I want
to know what it is like for a bar to be a bat.

Nagel’s essay has been used to deliberate about scientists’ ability to hypothesize about
consciousness in other animals. It predates discussions about the importance of embodi-
ment for cognition. According to Trainor, he learned of the famous essay only after he
produced his tale of the inner world of The Bats. On a certain level, it appears that Trainor
and Nagel are interested in the same thing: the scientific imagination. Whereas Nagel
exposes the fallacy of objectivity, Trainor reveals its unconscious.

Jim Trainor’s felt-tip pen animation (see figure 5.5) seems inspired by 1950s science
educational films, those 16mm reels produced with orchestral scores that swell with the
glory of nature. Trainor’s subtle twist is to narrate the bats’ natural history from a “first-
person” perspective instead of from the familiar, paternal voice of postwar documentary.
What would be a matter-of-fact description of mating habits and competition among
species becomes a journey of sexual discovery. Instincts, aroused by scents and the moon,
form the basis of one bat soul’s metaphysical contemplation—instead of examples of evo-
lutionary theory. What would have been comfortably descriptive in the distant observer’s
third-person narration becomes, in the first person, a shameless confession of sexual per-
version. (See figure 5.6.)
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Figure 5.6 “That spring [ had intercourse with 42 different girls,” explains the narrator of The Bats by
Jim Trainor.

Nature documentaries of the 1950s were often thinly veiled affirmations of the nuclear
family, monogamy, and normative gender roles. Trainor’s attention to bat behavior seems
located in their spring affairs, the eating of each other’s young, their echolocative abilities,
and their sensual feeling for rain. The parts of anatomy most carefully rendered are the
trachea and sexual organs. In a sense the audience witnesses a truth about science educa-
tion: that human curiosity, prurient and otherwise, always focuses our studies. Trainor’s
strategic anthropomorphism reveals the inescapable tendency to interpret animals through
human morality, and our lust to imitate their apparent “self-actualization.”

Rachel Mayeri/Stories from the Genome: An Animated History of Reproduction
Around the year 2000, when the rough draft of the human genome was close to comple-
tion, and there was a public debate about its meaning and portents, I was studying
Baroque theories of reproduction and heredity. Strangely enough, I found parallels.
Current discoveries in gene science seemed as bizarre as its history: the idea that stem
cells contain the capacity to synthesize all sorts of adult tissues, that we are genetically
nearly identical to other primates, that we share important developmental processes with
flies, that complex phenomena such as intelligence or race might be mapped to base pairs.
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Each new proposition resonated with disturbing, historical beliefs or with science fiction.
Stories from the Genome, in retrospect, was a response to shifting notions about human
potential and identity produced by recent discoveries in genetics and biotechnology.

In the fifteen-minute experimental documentary, a geneticist both narrates a history
of theories about reproductive biology and divulges his doubts about his own experiment
in therapeutic cloning. Motion graphics animate the visual evidence of scientific theories,
from seventeenth-century anatomical engravings, to nineteenth-century natural history,
and to twenty-first-century press kits. The Internet provided a database of stories and
images about genes: the University of Wisconsin’s spectacular images of stem cells gen-
erating heart tissue and neurons; the Department of Energy’s Genomes to Life Program,
proclaiming an end to global warming through the engineering of new life forms; the
Canadian cult leader Raél’s announcement of a divine human cloning program; biotech-
nology corporations’ promises of antidotes to diseases produced by aging. Recombining
these narratives and illustrations, the video holds a mirror to the creation of meaning and
value out of the emergent science of genetics.

Stories from the Genome places genetics within a history of speculative theories about
human heredity and reproduction. History clearly frames contemporary scientific theories
as stories—provisional, imaginative, and unaware of their own blind spots and biases. The
video contains mini-documentaries on genetics history: one on the seventeenth-century
homunculus theory, which cast God as the creator of the bloodlines of aristocrats and
peasants. Another is on the nineteenth-century artist-zoologist Ernst Haeckel, who popu-
larized Darwin in Germany and planted the seeds for the eugenic interpretation of his
theories. Both theories, now for the most part defunct, were immensely popular and
withstood what now seems to be obvious evidence to the contrary.

Ideas like homunculus theory and “ontogeny recapitulates phylogeny” had an attractive
narrative symmetry and far-reaching explanatory power. Their beauty, as Stephen Jay
Gould describes, came in part from their narrative logic: a sequence with a beginning, a
middle, and an end, linking actions in a causal, teleological chain. The stories about repro-
duction gave meaning to life, connecting birth, reproduction, and death into a master plan.
In homunculus theory, God placed all the generations of human history into Adam or Eve.
Each human life would unfold, generation by generation, until the Last Day. Aristocrats
would beget aristocrats, and peasants would beget peasants. Moreover, this story, like any
good documentary, was illustrated with fascinating images: the newly discovered realm of
the microscopic yielded the observation of a miniature man folded inside the head of a
spermatozoon. The story of a little man, or “homunculus,” packed inside man, satisfied
religious beliefs and appeared to be backed by visual evidence (see figure 5.7).

Haeckel’s theory, that ontogeny recapitulates phylogeny, held a similar beauty in its
day, two hundred years later. Visually, the development of the human embryo resembled
the history of our development as a species. From fish to reptiles to man, the species or
the individual grew continually refined. The story also made sense: The perfection of
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Figure 5.7 Baroque homunculus theory is pictured as an egg within an egg, in a still from Stories from
the Genome by Rachel Mayeri.

species and of individuals proceeds sequentially toward a predetermined goal. Human
beings developed and evolved like other animals, yet their place at the highest branch of
the evolutionary tree was undeniable, recalling another beautiful theory, the Great Chain
of Being. Adults were superior to children; men were superior to women; whites were
superior to blacks; and human beings were superior to dogs. Despite the fact that Haeckel
seemed to revel in the diverse adaptations of organisms to the environment, drawing
beautiful images of radial symmetry in marine life, his theory attractively affirmed social
prejudices (figure 5.8).

To regard contemporary genetics within the history of theories of reproduction is to
be skeptical that we have the final facts of the situation, to see the emergent science as
yet another story in the making. With the recent revolutionary changes in genetics, much
is still unknown: Why do we have only 25,000 genes? How do these genes produce the
diversity and intelligence that our species appears to have? How does our genetic heritage
combine with environmental and cultural factors to produce individuals?

In light of gene science’s recent eugenic past, a concerted effort was made at Science
magazine to herald the publication of the Human Genome Project as a celebration of
diversity.

Looking at the February 16, 2001, cover of Science (figure 5.9), we see the completion
of the Human Genome Project represented as a vertical ladder, reminiscent of a DNA
molecule, connected by people of different races, ages, and sexes. A hierarchical sequence
of the sort imagined by eugenic theory was somewhat avoided, despite the fact that a
black man holding a white baby occupies the bottom rung, and an elderly white man is
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Figure 5.8 An animated college of images by Ernst Haeckel, the artist-biologist who brought Darwin to
Germany, in a still from Stories from the Genome by Rachel Mayeri.

on top. Nevertheless, the publication’s text proclaimed that human individuals are 99.9
percent the same, genetically speaking. Certainly, any one individual genome could rep-
resent the entire species. Yet, a public announcement by Celera Genomics, the corporation
that would co-publish the HGP, proclaimed that the genetic material would be drawn
from twenty anonymous donors representing five different ethnic groups. The choice of
genes, like the choice of subjects on the magazine cover, was intended to shape the public
perception of the large-scale science project—as a celebration of diversity rather than as
the first wave of a tide of genetic determinism.

Despite these efforts by Science, in 2002 news emerged that Craig Venter, the head of
Celera Genomics, had scandalously used his own genetic material as the basis for the
Human Genome Project; in fact, he was already using the information to take drugs to
counter a gene associated with the development of Alzheimer’s. (See figure 5.10.) Clearly,
the choice of genes for the HGP was a minor social issue in comparison with Celera and
other corporations’ stakes in gene patenting. With this symbolic public act, Venter per-
sonified a stereotype of a “mad scientist,” common to science fiction, whose selfish desires
dangerously rank personal interest over public gain.

As “Darth Venter” or San Diego surfer, Craig Venter certainly plays a role in the public
imagination of gene science. In an episode of the PBS documentary Nova, “Cracking the
Code of Life,” Venter’s public persona dramatizes the story of creation of the Human Genome
Project as a tortoise-and-hare fable, with Venter the hare to his rivals, Francis Collins and
Eric Lander. Using spurious methods—shotgun sequencing—Venter threatened to win the
race to decode the genome first. As a character in the story of genetics, Venter’s “Miss Piggy”
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Figure 5.9 The February 16, 2001 cover of Science magazine, signaling the historic completion of the
Human Genome Project (vol. 291; no. 5507). Photography by Ann Cutting. Printed by permission of Science
magazine and Ann Cutting.
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16 February 2001

Figure 5.10 One entrepreneurial geneticist’s genome stands in form humanity’s genome. The geneticist,
here, is played by Robby Herbst in a still from Stories from the Genome by Rachel Mayeri. The geneticist
is also played by Marc Herbst.
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actions stand in for corporate science, whereas Collins’sand Lander’s prudence and generosity
represent public science. As scientists, they provide stories about the triumphant production
of knowledge in the face of constraints of time and money, of doubt and incertitude, and of
national pride. There are tours of their laboratories and demonstrations of their labor: Venter
displays to the documentary narrator a room full of machines churning without people; in
Lander’s case, the documentary-makers present a room full of researchers celebrating after
reaching a hard-won milestone, gene by gene. Scientists cleverly collaborate in playing their
roles with the media; they understand the value of their spectacular imagery and the power
to shape public interpretations of their work.

Stories from the Genome undermines traditional documentary authority by using the same
narrator to expertly explain science history and to candidly disclose the progress of his
own research in cloning. Much like Craig Venter, the narrator reveals himself to be a
geneticist and CEO who admits to using his own genes as the basis for the map of
humanity’s genome. The protagonist identifies a marker for Alzheimer’s in his genes,
and he creates clones of himself as researchers and specimen, and sets them to work on
a cure. The narrator experiments with the “production” of his clones, giving one group
of test subjects love without education; another group, education without love; and
the third, both education and love. When the developing clones are not doing research
on themselves, working out, or playing video games, they psychoanalyze the scientist.
Played by identical twins, the geneticist becomes the subject of his own experiment.
(See figure 5.11.)

With the Human Genome Project, the subject of the study is us. Casting the geneticist
as participant-observer emphasizes the circularity of scientific enterprise. How do we

Figure 5.11 Robby Herbst and Marc Herbst as young clones in a still from Stories from the Genome by
Rachel Mayeri.
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create distance and criticality in laboratory practice? How can we evaluate stories about
genomics as they emerge in the middle of history? How are we modifying the categories
of life—old age, development, and personhood? Venter’s use of his own genome for the
Human Genome Project represents a simple form of narcissism. More deeply, scientists’
interest in heredity, intelligence, shyness, and race has historically belied self-interest and
self-construction. With the drawing of family trees, love and fear, inclusiveness and exclu-
sion, inhabit the study of genes.

Conclusion

The beginning of this essay is intended to argue that state-funded science documentary
should not be viewed as separate in form or content from other media: it is only one of
several media that represent science in the public sphere, but it may be the most insidious
because it is received uncritically, as neutral information conveyed to viewers as a public
service. Put another way, science museums, magazines, state-run and private Web sites,
feature films, and advertisements all offer persuasive messages about the significance of
scientific discoveries. While documentary is science’s ambassador, feature films and televi-
sion advertisements, for instance, may be equally influential in shaping individuals’
interpretations of genetics, medicine, and biotechnology.

Examinations of fears and desires around DNA testing in the film GATTACA are
contrasted with newspaper representations of the emerging technology in a comprehensive
study of how the Human Genome Projected transformed the material substance of genes
into cultural meanings, conducted by groups at Lancaster and Cardiff universities. In
another example, science studies scholar Joseph Dumit studied pharmaceutical advertise-
ments’ sunny solutions to allergies and social anxiety. Biotechnology corporations such as
Monsanto routinely produce their own Web-based documentaries, explaining the value
of their products to potential investors, consumers, and critics. While it is abundantly
clear that feature films tell stories about science, and that advertising is intended to sell
products, television documentary tends to be viewed less critically. Artists’ experiments
with documentary, in contrast to science’s popular media, can contribute to the public
sphere by opening up questions about developments in science and technology, and the
stories by which science comes to be “appreciated” by society.

Soft Science DVD is distributed by Video Data Bank, 112 S. Michigan Ave., Chicago, IL
60603 (htep://www.vdb.org). Additional information is at htep://www.soft-science.org.
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Observations on an Art of Growing Interest

Toward a Phenomenological Approach to Art Involving
Biotechnology

Jens Hauser

Although the research work of the artist is rarely as systematic as that of the scientist they both
may deal with the whole of life, in terms of relationships, not of details. In fact, the artist today
does so more consistently than the scientist, because with each of his works he faces the problem
of the interrelated whole, while only a few theoretical scientists are allowed this luxury of a total
vision.

— LASZLO MOHOLY-NAGY'

Art that uses biotechnology as its means of expression is currently addressed less as art
and more as a discursive and often instrumentalized form of contributing to ongoing
public debates beyond the aesthetic realm. Despite the aspect described by Moholy-Nagy
that artists as seismographs “may press for the sociobiological solution of problems just
as energetically as the social revolutionaries do through political action,”” art that typically
operates on the level of presence of biological process rather than on its representation
loses its particularity and its complexity when being grasped only through its popular
agenda-setting potential. The holistic view of art that Moholy-Nagy suggests, in which
“not only the conscious but also the subconscious mind absorbs social ideas,” depends on
the capacity of the arts to transform weltanschauung into emotional form, and “with
means largely comprehensible by sensory experiences on a nonverbal level. Otherwise any
problem could be successfully solved only through intellectual or verbal discourse.”” Art
involving biotechnology needs to be analyzed in its characteristic phenomenological oscil-
lation between meaning effects and presence effects,” without neglecting the latter, as it
is dissimilar from other forms of information-centered new media art.

The growing interest in art forms that deal with the biological disciplines at large has
created a niche for a proliferating murky and woolly generic term: bioart—a catchword
to describe a still unclear postdigital paradigm and its specific metaphors—which stands
for both biomedia and biotopics, and tends to abolish their ontological differentiation.



On the one hand, art in which the use of biological metaphors and symbols serves to fuel
biopolitical discussion and which can get along fine with conventional techniques; on the
other hand, art that utilizes biotechnology but does not necessarily, address thematically
linked issues. The medium can, but does not necessarily meet the message. Of course,
biology’s ascent to the status of the hottest natural science has generated not only an
inflationary use of biological metaphors within the humanities, but also and above all, a
range of biotech procedures that provide artists with new means of expression that they
appropriate. These two sides need to be ontologically differentiated.

What is new? New media transform artistic expression in the very McLuhan sense that
to the blind, all things are sudden. Today new media are not necessarily about digital
media anymore, and the newness factor itself is very old, as technological flux is intrinsi-
cally dynamic. It is more significant how the use of biotechnological processes in art
semiotically and somatically changes the relation between the artist, his or her displays,
the recipient, and the socioeconomic context in which this art intervenes. Artists today
incorporate diverse fields and their related methodologies, such as cell and tissue cultures,
neurophysiology, transgenesis, synthesis of artificially produced DNA sequences, con-
trolled Mendelian cross-breeding of animals and plants, xenotransplants and homografts,
and biotechnological and medical self-experimentation, among others. But it is less rele-
vant whether

... network art, computer art, video art, pigment art, oil art, painting art or sculpture art is art
or not, but rather how the production technologies and the physical-chemical, biotechnological
and mediated procedural modes of conception and execution enable, hinder, modify and characterize
those products that, in accordance with a particular society’s view of certain methods and objects,
are referred to as ar¢. . . . Art in the focal point of mediatization is of interest as a specifically inspired

capacity to tie together vision, knowledge and the world of everyday life.”

A Taxonomy

While bioart that involves biotechnological methods and/or manipulation of living systems
has become a process-based art of transformation in vivo or in vitro that manipulates
“biological materials at discrete levels (e.g., individual cells, proteins, genes, nucleotides),”6
and creates displays that allow audiences to partake of them emotionally and cognitively,
it might seem at first glance paradoxical that artists in this field even ascend to the level
of socially respected epistemological commentators. So far, only a very restricted audience
has even had the chance to experience such artistic displays directly in exhibits or perfor-
mance situations.” One of the reasons for the limited exhibition record of wet art might
lie in the fact that this art is very difficult to display live. Also, at a time when the life sci-
ences are driven largely by commercial and free-market logic, this art often appears as
suspect and unethical in the eyes of more traditional art circles. These rematerialized forms
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of art that collide with real life so literally clearly generate, for instance, more interest
outside than inside the realm that one may refer to as “the art world.”

Nevertheless, with the increasing impact of technoscientific discourses on the economy
and belief systems, bioart—if we accept the use of this mutant term as a polysemic place-
holder that includes its own evolution—is coveted by multiple sociopolitical actors for
its ability to influence discussion on biopolitical and ethical issues. But, like a book that
hardly anybody has read but everybody is talking about, wet biological art” is mainly
presented via, and judged upon, secondary texts, documentation, and other mediated
paratexts.'’

A typical way of presentation ex post is documentation. Boris Groys, without treating
the special case of bioart, describes the larger framework of this tendency and helps us to
understand the environment in which it is located.

Art documentation as an art form could only develop under the conditions of today’s biopolitical
age, in which life itself has become the object of technical and artistic intervention. In this way,
one is again confronted with the question of the relationship between art and life—and indeed in

a completely new context, defined by the aspiration of today’s art to become life itself, not merely

. . . »11
to depict life or to offer it art products.”

The problem here is that museum-friendly art documentation then becomes again a
representational sign that refers to “art as life itself.” Therefore, despite the technical and
institutional difficulties in displaying bioart live, more and more artists manage to stage
real biological processes that appear to the viewer as “living,” or are suggested at least to
be organically authentic—since this art relies in its essence on this organic authenticity.
By transgressing the semiotic procedures of representation and metaphor,'” it goes beyond
them to produce presence in a face-to-face situation which cannot be mediated without
reducing it to a purely heuristic placeholder of discourses.

As a short case study, the particular oscillation between the previously mentioned
meaning effects and presence effects'” can be exemplified through Eduardo Kac’s trans-
genic art installation The Eighth Day:'" it presents itself as a self-contained artificial ecology
under a Plexiglas dome illuminated with blue light, evoking the image of Earth as seen
from space, under which living transgenic life forms that strongly glow green can be
contemplated with the naked eye through wavelength filters that are fixed to the dome.
The life forms are GFP plants, amoeba, fish, and mice that have been obtained through
the cloning of a gene which codes for the production of green fluorescent protein, and
selective breeding to amplify the glowing effect. The display also contains a robot piloted
by an active biological element within its body—GFP amoeba cells within a transparent
bioreactor. When the amoebal colony moves, the biobot moves in the same direction.
This heralds the potential of biological agency within the performative process. The biobot
also has an integrated camera whose images can be accessed by Web participants in order
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to remotely gain a “first-person perspective” of the environment. An additional camera is
fixed above the installation, thus completing the artificial biotope with a “bird’s perspec-
tive” from which visitors experiencing the dome now also appear to be part of that uni-
verse, as they can see the terrarium from both outside and inside the dome.

On its metaphorical level, the setting can be interpreted with the classical hermeneutic
tools: according to the Judeo-Christian Scriptures, it refers to the bioindustrial “creation”
of a transgenic environment in which green fluorescent organisms become the visualizing
Geiger counters of “a circumstance that escapes us because of the fact of a too large physi-
cal scale, and a too slow time scale,”” a concept corresponding to Moholy-Nagy’s reflec-
tions on space-time problems.'® The bioluminescence may also stand for the need for a
renewed Enlightenment “at a time when much of the public is relegated to a state of
minority and dependence vis-a-vis the experts whose white labcoats have superseded black
habits”'” while biopolitical decisions are being made.

But the efficiency of the The Eighth Day largely relies on emotional factors that meaning
does not convey: the fully green glowing mice signify less than they are; they have less a
metaphorical function than a presence in the work. The direct encounter with them is a
striking and, especially for the less science-literate audience, disturbing experience of
empathy and co-corporal projection. The effects of presence both condense and dramatize.
Furthermore, the mediated images of the “transgenic environment,” when being transmit-
ted by the camera via the Internet, provide only a black-and-white scope in which the
emotional presence effects disappear: the representation and mediation via digital visual
information do not give the full picture. At the same time, the filters through which one
looks to see the glowing with the naked eye emphasize more general issues linked to the
phenomenology of perception. As in performance art, the remaining traces of the instal-
lation are photos, video documentation, and a book'*—in which, significantly, only two
of the eight contributions on the artist’s strategy are based on direct experience of the
work in the gallery that is described.

In the light of this synecdochic example, this chapter focuses on the following:

*  The phenomenon of rematerialization

*  Artistic biomedia and their mediation

*  The relation between presence and representation

*  Performativity and co-corporal projection

*  The role of documents, physical traces, and paratexts
= Context dependency and its consequences

Rematerialization
Bioart is a phenomenon of increasing rematerialization in art that uses contemporarily

available new media. This is to be understood neither as progress nor as regression, but
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rather as a culmination of a long period of generalized dematerialization in art and culture.
The former fascination with the “codes of life” in computer art inspired by biology is
receding and making way for a phenomenological confrontation with wetwork. Art
dealing with biological systems may have followed the hyperbolic career path of the
genohype launched by technoindustrial special-interest groups in the 1990s, which, in
the wake of its zenith in conjunction with the media frenzy surrounding the Human
Genome Project, has been slowly subsiding in the last few years. Art has picked this up,'
and has not itself developed in accordance with prescribed master codes of a determinant
postavant-garde manifesto; instead, it has been subject to a process of social drift and
diverse influences from its aesthetic and political environment.

For a long time, new media art circles suggested that bioart was purportedly synony-
mous with genetic art, and focused on so-called genetic algorithms, visualizing data, aes-
theticizing computer simulations of biological processes, culminating in “autopoietic
systems, virtual creatures, Artificial Life software, genetic images, synthetic life, evolution
and the ecology of digital organisms, interactive evolution and the algorithmic beauty of
nature,”” as computer culture promoted “the shift of paradigms from defining life as
substance, material hardware or mechanisms to conceiving life as code, language, immate-

. . »21
rial software, dynamical system.

Indeed, even artificial life as life-as-it-could-be ought
not to be understood as a simulation only, but rather as a preliminary stage of potential
materialized visions. With the emergence of artistic strategies such as transgenic art’” or
tissue culture art,” the earlier term genetic art’’ has changed its meaning in light of
wetwork. After the demystifying abnegation of the primacy of the genetic paradigm as
the ultimate Jacob’s Ladder, the proclaimed centrality of the code is being confronted
with concrete carbon-based physical reality.

But neither does rematerialization imply a return to the art object, moreover living
and teratological, nor the animation of creature-objects flowing from fascination for yes-
teryear’s automatons—where in retrospect technology was indeed hidden away. Remate-
rialization is enriching because it epistemologically opens up parallels in art, beyond the
information-only paradigm of the last decades. It can establish links to other biological
disciplines, such as ethology or biorobotics, and at the same time draw parallels to land
art and eco art, in which the continuum of life balances a predominantly cognitivist
approach. More historically, it might even refer to the age of anthropomorphic landscapes,
to still life and, because of its ephemeral nature, to Vanitas paintings that share their
paths with early materialist philosophy, such as Julien Offray de la La Mettrie’s,” that
mocks Cartesian concepts of logo- and phonocentrism that have been systematically
deconstructed by Jacques Derrida.”

Rematerialization is not limited to the arts; in architecture as well, the interplay
between simulation, information, and materiality is being discussed as complementary
modes of wet grid and dry grid modeling, or analog computing and soft constructivism.”’
Artist-architects such as Zbigniew Oksiuta illustrate this transdisciplinary shift: his
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gelatin architectures and isopycnic systems” use direct material systems (a mix of liquids
and solids) for calculating form, instead of imposing simulated geometrical concepts on
a material, thus inverting the direction of thought.

Art, Biomedia and Mediation

Telecommunications and information theory-based notions of media fall back into digi-
centrism and fail to properly reflect the diverse possibilities of utilizing biotechnological
processes in art. If, for example, the encoding of visual icons or text fragments into DNA
is still relevant for art emerging within the genetic paradigm—such as Joe Davis’s Micro-
venus” or Eduardo Kac’s Genesis°—then the artistic practice of tissue culture, for example,
may demand a media definition that is not based primarily on information theory, as too
many parameters of biological interaction are necessary to inform matter. Although “the
biological and the digital domains are no longer rendered ontologically distinct, but
instead are seen to inhere in each other,” Eugene Thacker, in his definition of biomedia,
insists that they must not

... be confused with rechnologization generally. Biomedia is not the computerization of biology. Bio-
media is not the digitization of the material world. Such techno-determinist narratives have been a
part of the discourse of cyberculture for some time, and, despite the integration of computer tech-
nology with bio-technology, biomedia establishes more complex, more ambivalent relations than
those enframed by technological-determinist views.'

And, in spite of the development of new areas of research such as biocybernetics and
synthetic biology, which strive to design new functions for living organisms, artists are
not just seeking to illustrate a suggested programmability of life mechanisms; they are
neither concentrating on “making a chimerical product, nor on obtaining a result . . . but
on the media that help obtain a result,” thus implying, “according to a definition suggested
by Peter Weibel, the change from world contemplation to media contemplation.”* In addition,
in contrast with technologies deployed in digital media art, biotechnologies as artistic
implements are not yet widely democratized,” even if biotech home studios as new mani-
festations of pop culture may soon be upon us.”* Unlike Software or Net Art, where the
transmission of data and their translation into a more or less sensorial vector are central,
artists using biomedia do not necessarily access, control, or emphasize the biological
information in the displayed systems. Bioart is about intermediality. On the one hand,
biotechnological processes, organic material, or living systems allow one to perceive bio-
media in McLuhan’s sense, as possible extensions of the body. On the other hand, artists
conceive and mediate their displays, enabling audiences to partake of them emotionally
and cognitively in various multimedia forms and with largely different intentions, ranging
from autotellic museable pieces and performative installations to public political activism
that is directly related to concrete socioeconomic reality.
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Beyond Representation: The Production of Presence

In an age in which the technosciences themselves have increasingly become potent pro-
ducers of aesthetic images,” the use of biotechnological processes as a means of expression
in art has no prime depictive function. This art uses a priori nonimage-producing bio-
technological processes, and turns the representation of physicality into its organically
constructed and staged presence. We must ask whether artists here even want to make
rival use of the epistemological power of the image, or whether they see their role instead
in the subversive questioning of dominant concepts and dogmas—and thereby also of
their modes of representation. It is striking that wetwork-centered artists almost use
visualization technologies such as GFP-protein localization or gel-electrophoresis by sub-
verting their actual purpose and turning them against themselves.”

Are these only “living images”? Facing, physically, the “semi-living” organic sculptures
by the Tissue Culture & Art Project, spending time in the greenhouse that is hosting
Marta de Menezes’ asymmetric butterflies whose wing patterns she has modified for her
installation Nature?,”” or experiencing the live displayed green fluorescent living organ-
isms in Eduardo Kac’s The Eighth Day is radically different from any concept of referential
representation, visualization, or illustrative simulation. Bioart is, then, to a large degree
based on the staging of presence, in which “the reality of presentation (the world of art
creation) is replaced by the presentation of reality (creation of the world), thus reducing
to nothing the difference between an originally artificial model and the actual world.””
This takes place simultaneously, both through imparted knowledge of the underlying
processes and through the organic presence, with which the viewer comes into contact
and with which he can sensually or multisensorially accomplish an affective corporeal
projection.

The need to produce effects of presence in our oversemanticized culture has been dis-
cussed by Hans Ulrich Gumbrecht in his critique of the central position of interpretation
and his hypothesis that “any form of communication implies such a production of pres-
ence, that any form of communication, through its material elements, will ‘touch’ the
bodies of the persons who are communicating in specific and varying ways.”” He under-
lines the fact that this has been “bracketed (if not—progressively—forgotten) by Western
theory building ever since the Cartesian cogizo made the ontology of human existence
depend exclusively on the movements of the human mind.” Indeed, this resistance against
the generalized culture of interpretation articulated by the affirmation of a corporeal sub-
stantiality does not mean that the interest in the materiality of communication,” in the
nonhermeneutic and in the production of presence, would

.. . eliminate the dimension of interpretation and meaning production. Poetry is perhaps the most
powerful example of the simultaneity of presence effects and meaning effects—for even the most
overpowering institutional dominance of the hermeneutic dimension could never fully repress the

. . il
presence effects of rhyme and alliteration, of verse and stanza.”"
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This oscillation between the effects of presence and the effects of meaning can be found
centrally in bioart. In contrast to the now uncountable exhibitions focusing on the rela-
tions between art and the sciences, artists here seem to distance themselves from the
assumption made on the heuristic comparability of scientific and artistic images as pro-
claimed in the context of the iconic turn."> There might be other indicators of how con-
temporary art has reacted to oversemanticization in the last forty years: the massive prac-
tice of performance art, but also the physical presence of live animals in contemporary
art™ which not only have a symbolic function but also generate presence by their corporeal
alterity.

Performativity and Co-corporality

The oscillation between the effects of presence and the effects of meaning may change
according to eras and people’s media experience. In digital media art, the production of
presence has been approached through the introduction of haptic stimuli and noninvasive
biofeedback, real-time participation, and, more generally, of interactivity, in which often
the temporal simultaneity of interaction suggests a physical proximity, up to more sophis-
ticated telepresence. In bioart, the spatial proximity seems to be crucial, in accordance
with the Latin prae-esse. Could bioart then be able to be interactive, to a point of even
physically affecting the viewer/experimenter? Theoretically, yes. Practically and ethically,
it might be problematic. Neal White," in his concept of invasive aesthetics, proposes to
make the substance-absorbing body of the beholder into a site for art and asks: “Is it pos-
sible to create an object that has an immediate pathological/neurological/physical basis of
impact for the viewer?”

The French group Art Orienté objet has created Artists’ Skin Cultures, biotechnological
self-portraits destined ideally to be grafted by collectors onto themselves. In Disembodied
Cuisine, the Tissue Culture & Art Project offered “victimless frog steaks” grown in biore-
actors to the audience.” Self-experimentation in which a process is not seen, but poten-
tially felt, is staged in the Melatonin Room built by Décosterd & Rahm, a nonrepresenta-
tional hormonal stimulation space in which electromagnetic rays suppress, and ultraviolet
rays increase, endogenous melatonin production. When secreted, this hormone provides
information associated with tiredness and sleep. The architects/artists wish to directly,
but discreetly, create a “physiological impact on human metabolism” in a “space that
reduces the medium between the transmitter and the receiver to the greatest possible
extent and acts on the chemical mechanisms of things znzer se.

Bioart, as a consequence, is also attracting the interest of performance artists and those
specializing in body art; structural relationships connect the two fields. This brings about
a situation in which artists are again increasingly attempting to use bodies, including
their own, as a battlefield for the confrontation with themes and issues that have arisen
in connection with the life sciences. It is not surprising that Stelarc and Orlan, two of the
seasoned pioneers of body art, have approached SymbioticA, the Art and Science Collab-
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orative Research Laboratory in Perth, in order to utilize cell cultures to grow an Extra
Ear 1/4 Scalé” and a patchwork-like mantel made up of hybrid skin cultures of diverse
donors and cell lines representing a variety of different ethnic origins, and human and
animal cell lines. These works can be meant as satellite bodies, so to speak, designed to
effectuate the reshift of the modifications Orlan performed on the level of virtuality in
her Selfhybridations Africaines into the domain of real, customized physical design, thus
completing the dialectical cycle pointing back to her earlier surgical operations.*

Bioart shares with live art the dialectical relationship between real presence and rep-
resentation. Whereas the theatrical actor still metaphorically embodies a role—let’s make
an honorary exception for Antonin Artaud—the performance artist brings his own body
and his own real biography into play. What this gives rise to for the spectator is a realm
of emotional tension and interplay between the two possible modes of perceiving the
action. Likewise, the viewer who is experiencing bioart may switch back and forth between
the symbolic realm of art and the “real life” of the processes that are being put on display
and are being suggested by organic presence. These processes draw their significance not
only as semiotic cultural signs, but also through their own performativity, which suggests
a bodily co-presence. It has to be asked if this performative aspect can ultimately confer
an agency to the biological entity, whether it is an animal, living tissue, or smaller organic
components.

Documents and Traces from Allive Art
Other aspects that body art and bioart have in common are the preservation, presentation,
and mediation a posteriori of frequently ephemeral projects: they survive as film, photo,
or video documents, as traces such as posters or flyers, or in the form of material remnants
or fetishized relics.” In gallery spaces, bioart is generally displayed in three interrelated

0
forms:’

1. As a live installation that has to be maintained over the period of the exhibition,
sometimes involving biotechnological devices. Examples are Martha de Menezes™ green-
house with the living modified butterflies in Nature?; the Free Range Grain’ GMO testing
laboratory set up by Critical Art Ensemble (CAE), Beatriz da Costa, and Shyh-Shiun Shyu;
the Genesis”® installation containing transgenic bacteria by Eduardo Kac; Disembodied
Cuisine,” by Tissue Culture & Art; Paul Vanouse’s Relative Velocity Inscription Device;” or
Adam Zaretzky’s Workhorse Zoo.”

2. As physical traces that refer back to the process in the manner of a synecdoche.
Examples are Eduardo Kac’s Transcription Jewels,® containing purified “Genesis DNA”
powder; the cleared and stained specimen following Brandon Ballengée’s Species Reclama-
tion frog-breeding project,” or the half-chewed “frog steaks” that dinner guests spat out
and that are part of TC&A’s post-performative installation The Remains of Disembodied
Cuisine.
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3. As documents, mainly photographs, videos, drawings, and sketches. Examples are
the photographs documenting George Gessert’s breeding program of irises and strepto-
carpuses, ® and the Free Alba! photographs in which Eduardo Kac presents the press cover-
age related to the ongoing GFP Bunny discussion.

Even if “art documentation is by definition zot art, it merely refers to art,” contemporary
art at large “has shifted its interest away from the artwork and towards art documenta-
tion.””” According to Boris Groys, this tendency paradoxically demonstrates the increasing
aliveness of art in general:

For those who devote themselves to the production of art documentation rather than of artworks,
art is identical to life, because life is essentially a pure activity that does not lead to any end result.
The presentation of any such end result—in the form of an artwork, say—would imply an under-
standing of life as merely a functional process whose own duration is negated and extinguished by
the creation of the end product—which is equivalent to death. It is no coincidence that museums
are traditionally compared to cemeteries: by presenting art as the end result of a life, they obliterate
this life once and for all. Art documentation, by contrast, marks the attempt to use artistic media
within art spaces to refer to life itself. . . . Art becomes a life form, whereas the artwork becomes
non-art, a mere documentation of this life form. . . . Pure art thus established itself on the level of
the sign, the signifier. That to which the signs refer—reality, meaning, the signified—has, by
contrast, traditionally been interpreted as belonging to life and moved from the sphere in which
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art is valid.””

What Groys calls “pure art” here seems to be similar to what Allan Kaprow, who
coined the term “happening” in the late 1950s, once called “art art,” which he considered
getting trapped by the upcoming blurring of art and life:

Art art’s greatest challenge . . . has come from within its own heritage, from a hyperconsciousness
about itself and its everyday surroundings. Ars art has served as an instructional transition to its
own elimination by life. Such an acute awareness among artists enables the whole world and its
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humanity to be experienced as a work of art.”

How can we know for sure these days that the truck driver repairing his exhaust at the
crossroads in your neighborhood is not a silent conceptual artist engaging you in a
thought-through performative experience? Or a farmer in a white lab coat releasing bac-
teria in the botanical garden? Groys sees art today getting “biopolitical, because it begins
to use artistic means to produce and document life as a pure activity.”®

A recent project by the Critical Art Ensemble illustrates these logics at work. Although
the group is most known for its activist strategy, participatory performances, and field-
work, Marching Plague,”” which addresses the issue of U.K.-U.S. biological warfare research

and the paranoia surrounding bioterrorism, is presented as a video shot on location on the
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Scottish Isle of Lewis. While the CAE carried out a live germ-testing performance on site,
no audience was conveyed, and the documentation hence becomes the piece itself.

Here the question of “unpresentability” of this art that is difficult to curate in a tradi-
tional museum setting, arises: bioart defies reproducibility; on the other hand, it postulates
the importance of direct presence. One of the consequences is that it is often read and
interpreted via a secondary text or paratext, which means a heuristic device which at this
level cannot be clearly differentiated from other representational metaphors and images
anymore—and therefore gets into direct concurrence with representational art that deals
with biotechnology only thematically.

Paratexts: Parasitism or Biocenosis?
In order to understand the discrepancy between the limited exposure that audiences, for
instance, have had to bioart displays in a nonmediated way and the large and visceral
public interest in this field, the grid of paratextual analysis by Gérard Gennette offers
some keys to identifying the components of a work and how a work relates to its context
by instances of mediation that are appendices to the text itself. Of course, Genette is
interested in the relationship between books and readers and how paratexts stand in
between, but the grid can well be transposed onto a complex, intermedial concept of work
beyond that of a text in the narrower sense of the word.® Paratexts act as a threshold
between text and off-text; they are liminal devices mediating the relations between the
content and the receiver, “a privileged place . . . of an influence on the public . . . at the
service of a better reception for the text and a more pertinent reading of it,” destined “to
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make present, ensure the text’s presence in the world.”” Genette defines paratexts as an

equation of two categories:
Paratext = peritext + epitext.

The peritext includes elements inside the confines of the aesthetic object; the epitext
denotes elements outside the aesthetic object. Transposed to art, the following paratexts
could be considered as peritexts: artist’s name (individual or collective, pseudonym), work
title, artist’s statements and notes of intention, didactics, gallery size and type (art or
science museum), dedications, epigraphs (external quotations), parallel actions or displays
that act like “footnotes,” and so on. As epitexts, the following could be considered: public
epitexts such as reviews and interviews, public responses, media coverage, and symposia;
or private epitexts such as letters and correspondences that are integrated into the work
itself. It is evident that this grid could be applied to any art form, but here it reveals that
the reception of “wet” bioart very strongly dominates through peritexts such as artists’
discourses, declarations of intent, and “footnote”-like additions. This can be explained by
the facts that biomedia primarily do not transmit information and that the presence of
the works cannot be accessed though the interpretive approach only.
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The other dominant paratexts are public epitexts, generated by commentators attracted
by the thematic exposure but who often have not experienced the works themselves, as
this art form has only rarely been made available institutionally—and because of the
ephemeral-processual character—for short periods of time. Artists construct an often
inscrutable substructure of paratexts on multiple levels of reception—as peritexts—or
react to external, public epitexts and integrate them in turn, so that the paratextual orga-
nization significantly determines the aesthetic object itself.

A good example is the video Evidence, by the Critical Art Ensemble, which appropriates
an external document (epitext) and turns it into a peritext, thus linking it closer to the
art strategy itself. The document shows FBI officers investigating the presence of bacterial
cultures and materials in Steve Kurtz’s home, and the traces they left. The footage itself
does not refer concretely to any of the tactical art projects that the CAE develops, but to
a contextual event that was unforeseeable and that reflects, in a post-situationist spirit,
the threat of an artistic position as such.

Although with very different intentions, Eduardo Kac’s well-known GFP Bunny project
has also become totally context-dependent, to a point that even the “failure” of the initial
proposal by the artist to live with a transgenic glowing rabbit in an art gallery, due to
the refusal of the French laboratory to give away the rabbit in question, transformed the
project into an open communication art piece66 that could not have been planned. Its
failure is part of its actual success: “It’s to say that had everything gone {according} to
plan, there would have been less to learn from the work, and from how it slipped from
the artist’s control. It is in this, its goings-wrong, that it remains, for the present, Kac’s
most compelling project.”” In its context dependency, bioart is exemplarily brought up
as a wild card in public discourse.

The Medium Is Not Always the Message—nor the Other Way Round
Probably never in recent art history have we witnessed a case in which questions of
content, public utility, or epistemological and educational value are asked so directly
and in real time to an emergent, marginal art form, which bioart is. Benefiting from
the attention that this formally new art has gotten by manipulating living systems
for real, the attention is shifted from an aesthetic and philosophical debate to that of
the topics at stake. But should art be analyzed based upon the content it deals with?
Biofictional manifestations such as chromosome paintings or mutant-depicting digital
photo tricks are no more examples of bioart than Claude Monet’s impressionistic paintings
could be classified as “water lilies art” or “cathedral art.” And even in practices that involve
living material or biotechnological processes, the focus on biotechnology as subject, by
providing the most useful examples in the context of a broader cultural discussion
in which art is referred to as political agency, has accessorily led to a certain aesthetic
monoculture: no longer can one establish an overview of how many “DNA portraits”
or “genetic certificates” have been elaborated during the last years. The use and display
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of Hela cells® as a cultural signifier also proliferates in art installations. Works are
often identified as culturally relevant mainly when the expressive medium meets the
message.

Yet, it is all but evident that this needs to be the case. Even a crucial piece from
the beginning period of bioart, Microvenus by Joe Davis in collaboration with the
biologist Dana Boyd, uses external references. Microvenus® is a graphic icon symbolizing
the female sexual organ that has been encoded as a DNA sequence, synthesized as a
DNA molecule, and inserted into a plasmid DNA, which has then been transformed
into laboratory strains of E. co/i and grown in laboratory culture. The piece had been
conceived as a reaction to what Davis felt to be acts of censorship on the part of NASA,
carrying out attempts to communicate with extraterrestrials by means of a plaque inscribed
with line drawings of male and female human figures and sent into outer space, but
in which the female external genitalia were lacking. Since the sequence can be analyzed
but not seen with the naked eye, Davis’s piece also more conceptually questions the
primacy of visual representation in art in general, and the authenticity we grant to what
we see.

As George Gessert argues, the challenge of this art is also that it is based on unverifi-
able claims:

The significance of this work lies almost entirely in what viewers cannot validate: its aliveness, and
the process by which it was created. Most of us must take these things on faith. ... We are of
course free to dismiss any work of art that requires too much knowledge or faith. However, we
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have more to gain by engaging such work on its own terms whenever possible.’

Another example is Wim Delvoye’s major piece Cloaca. He employed, on his own initiative
and outside of any institutional sci-art program, scientists and engineers to help him build
a large-scale digestion machine that administrates various enzymes and replicates the
workings of the human gut. Although this piece technically qualifies as bioart—it manipu-
lates living bacteria and enzymes at least systemically’'—Delvoye feels such labeling to
be reductionist in regard to this multilayered work of an absurd “shitting machine,”
making digestion “scientifically” transparent, commenting on brand name business, adver-
tising, food distribution, and the mechanisms of the art market by selling the ambiguous
physical results and enabling buyers to speculate on it via the issue of shares, in a real
economy. * The manifold angles of access to Delvoye’s work and its relative flexibility in
regard to different social contexts establish a level of complexity that serves as insurance
against a monothematic reading—which often precedes instrumentalization.

Context Dependency
While trying to define contextual art, Paul Ardenne lists several characteristics,” some
of which have already been mentioned.

Observations on an Art of Growing Interest

95



+ It establishes direct relationships with the concrete material world beyond distant
representation, Duchampian subversion, or conceptual and tautological autoreflection.

* It questions the primacy of the visual by integrating other perceptual modes, such as
smell, touch, and taste.

= It inherits from socially engaged revolutionary nineteenth-century realism, inspired
by the French libertarian social theorist Pierre-Joseph Proudhon,”* and his sharp divide
into past art of metaphysical idolatry, and art to come that is to be used as a social tool.
« It brings about a complex situation for the artist between simultaneous association
with and dissociation from the social tissue. While his or her action emphasizes the values
of sharing, his or her own condition as artist asserts a position of social exception.

One of the questions we may ask is whether artists engaging with biotechnologies can
still choose the appropriate context for their action, or if they fulfill the context’s expecta-
tions of usefulness that can become a slippery terrain.

Biomedical foundations like the U.K. Wellcome Trust support sci-art programs,”” help
produce art in the context of medical research, and serve as a model for other institutions,
such as the newly founded Arts and Genomics Centre in the Netherlands, dedicated to
bringing together artists, genomics researchers, and art historians to investigate the interac-
tions and intersections of arts and genomics. Here, a topic-centered agenda emphasizes the
assumed “unique role that the visual arts can have in the critical evaluation and dissemina-
tion of the results of genomics research. . . . A major assumption is that visual art, through
its specificity of medium and content, may contribute to public debate and the dissemination of
scientific knowledge’® in ways that substantially differ from other forms of debate and dissemi-
nation. As such, the visual arts may contribute toa broad cultural embedding’’ of genomics.””
Transdisciplinary symposia are popping up internationally to enable, often with explicit
references to bioart, exchange between scientific experts, policymakers, and the nontechnical
public. The recent “Genetic Policy and the Arts” working group generated ideas ultimately
passed on to policymakers in a briefing to the U.S. Congress. “As a lawyer involved in creat-
ing social policies for the governance of biotechnologies,” writes one of the organizers, Lori
Andrews, “Iam fascinated by the ways that, beyond its aesthetic value,”” life science art can help
society to: confront the social implications of its technology choices, understand the limita-
tions of the much hyped biotechnologies, develop policies for dealing with biotechnologies,
and confront larger issues regarding the role of science and the role of art in our society.”®’

While generally artists working in this field are often suspected of collaborating with
the “bioindustrial complex,” at a time when life sciences are driven largely by commercial
and free-market logic, one may also ask what the price of social utilitarianism for the arts
is. Beyond aesthetic monoculture, it happens that artists now write directly into the
funding lines to their applications fit perfectly with the requirements of targeted founda-
tions that are external to the “art world.” Some experience that voices too critical of agendas
of “embedding” those topics through art are not welcome.®' Searching for opportunities
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outside of the much-blamed “contemporary art system” also provides artists and curators
with the insight that in the framework of science or natural history museums, educational
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aims prevail and “cultural sensitivity” can be evoked to justify content censorship.

Cultural Determinism

Political contexts have a large influence on the development of bioart, which aims to be
contextual. All “contestational biology” projects by Critical Art Ensemble have been
context-based: at a time when divergent U.S. and E.U. policy approaches regarding trace-
ability regulations were disputed, Free Range Grain® allowed participants to screen
standard food products for genetic modification in a mobile GMO testing laboratory in
the gallery. Also, CAE, in collaboration with Beatriz da Costa and Claire Pentecost, initi-
ated an experiment attempting to reverse engineer the genetic modifications made to
Monsanto’s genetically modified crops, which has made them supposedly resistant to the
weed killer Roundup Ready, and has been seeking to develop a biological agent able to
undo the effects of biotechnical modifications.

Advocates of an activist approach and participatory public performances seek to propose
a critique of corporate biotechnology by tactical models of engaging wetware in order to
disrupt the course of profit back to biotech main players. However, despite these clear
intentions, one might worry about the way that such work tends to be misinterpreted in
alarmingly shallow and unreflective coverage, even in supposedly serious mainstream
media such as the New York Times: “Mutant bacteria, genetically altered mice, cactuses
with curly hair: Step this way to enter the danger zone of bioart.”™ The cliché of the mad
scientist is shifted toward the cliché of mad artists, thus uncritically keeping in place an
untouchable authority of overall systemic technoscientific reliability. Indeed, CAE clearly
foresees this danger:

We do not want to make it easy for capitalist spectacle to label resisters as saboteurs, or worse, as
eco-terrorists. These terms are used very often and generously by authority and tend to have the
profound effect of producing negative public opinion, which in turn allows state police and corpo-
rate posses to react as violently as they desire while still appearing legitimate and just. Escaping
these labels completely seems nearly impossible; however, we can at least reduce the intensity and
scope of these forms of labeling, and hopefully escape the terrorist label altogether.*

As during the Bush era, public liberties have been restricted, these artistic positions
have become even more directly involved in the mechanisms of political agenda-setting
in the sensitive context of the post-9/11 Patriot Act. As Anna Munster puts it:

North America’s various artistic communities have been subjected to both targeting and censorship
for the political beliefs they have personally espoused and for the subject matter of their artwork.
From the deliberate targeting of members of the film, television and radio industries through the
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compiling of blacklists indicting those named as communists or sympathizers under McCarthy’s
directives, the NEA pornography and censorship debates of the late 1980s to the more recent con-
troversy surrounding the exhibition of the show Sensarion: Young British Artists of the Saarchi Collection
in 1999, U.S. artists have felt their very livelihood threatened by government surveillance and
sanctions. The zealousness of the FBI investigation into Kurtz’s art practices—involving the use
of biological material and techniques for the purposes of questioning the current directions, data
and outcomes of the mainstream biotech industries . . . reeks of a familiar fanatical odor. . . . It is
clear that the policing of America means the confinement of people, knowledge, resources and
cultural production to their proper spheres. Artists using materials that are authorized for scientific
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research cannot possibly be conducting research as well.”

According to Munster, this leads to a specific situation “in the broader sphere of public
culture in the U.S.” where “the political status of art is no longer determined by recourse
to the politics of the artist or to the platform promoted by the work’s content. Art now
becomes political when it catches the attention of a policing agency.” Artists with an
activist approach measure the success of their efficiency less in gallery prices at the New
York Chelsea art market than in its impact, prompting reactions from targeted, but also
from randomly encountered, authorities: “the French culture minister was offended,” “the
German beer police intervened,” “the museum director prohibited the performance.”

So, is bioart overall dependent on its social and media contexts? Are the paratexts
becoming the art itself? Artists in this field are actively shaping the modes of perception
of their highly mediated work—looping, programming, and inducing feedback to it,
which on its own becomes part of the artistic practice. The displacement of the territory
of action beyond conventional places for art, vaporized into everyday life, is a great oppot-
tunity to be explored in the “biopolitical age.” But the seasonal topocentric interest that
induces a narrow reading of the works may not last long. We can assume that bioart,
whose epistemes and/or aesthetic qualities are notable enough for their multidiscursive
and multisensorial complexity will then have a longer life span—especially when they are
not purely reduced to effects of meaning.
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The Biolab and the Public

This section examines the relationship between laboratory practices and the public. How
can a nonexpert public gain access to scientific laboratories and develop a nuanced famil-
iarity with the type of knowledge production occurring in these environments? What
happens when artists start venturing into the scientific realm and merge scientific inquiry
with a studio art practice? What is the political and economic context of life science
research today, and how does this context influence any artistic production that attempts
to bridge the two fields? Approaches to these questions are provided by three artist-
theorists and one biologist.

Artist Claire Pentecost opens this section with an analysis of the cultural, political,
and economic conditions under which “bioart” is being produced today. She uses the
works of four well-known practitioners in the field who employ very different strategies
in negotiating their existence as hybrid creations developed in response to a political
ecology under the influence of a neoliberal ideology. Pentecost exhorts us to pay attention
to the ways in which the arts/science nexus works within new modes of neoliberal capital-
ism, and the possible positionings of the (bio-)artist within that framework. The “bioart”
she is most interested in refuses the role of propaganda for the biotech industry, taking
up, instead, everyday problems that attempt to contest the oppressive and exploitative
practices that shape “the world where most people live.”

Tissue Culture & Art Project founders Ionat Zurr and Oron Catts provide compelling
case studies of the incorrect use of scientific terminology found in curatorial statements
and other bioart-related writings, which often confound developments in tissue engineer-
ing with molecular biology and other genetic-based subfields of the life sciences. Careless
use of scientific language, they warn, only furthers the public misunderstandings of
science, and all too often plays right into the rhetoric promoted by the biotech industries
and other funding beneficiaries which have lots to gain by equating the field of biology



with the (sub-)field of genetics. Zurr and Catts make a strong call for eschewing “geno-
hype,” outlining the dangers of equating biology with genetics. Instead, they argue for
the “ethical, cultural and political importance of experiential engagement with life manip-
ulation as it can be an effective methodology to confront the complexities and contest
dominant ideologies regarding the life sciences.”

Also by Oron Catts, in collaboration with the biologist Gary Cass, is the closing article
of this section. Catts, Cass, and Zurr are members of SymbioticA, the art and science col-
laborative research laboratory at the University of Western Australia. SymbioticA has
developed a series of hands-on biotech workshops for artists. The workshops consist of
introductory labwork in molecular biology as well as plant and animal tissue culture. One
of the most important aspects of the workshops is the construction of custom-made labo-
ratory equipment. This included, for one workshop, the assembly of a laminar flow cabinet
made from parts available at any home improvement or similar store. The cost for a piece
of equipment that would usually be thousands of dollars was suddenly reduced to about
a hundred dollars. In addition, Cass and Catts show the participants numerous bioart-
works, and hold discussions evaluating this art as well as addressing the ethics of contem-
porary life science research.
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Outfitting the Laboratory of the Symbolic
Toward a Critical Inventory of Bioart

Claire Pentecost

In the year 2000 the artist Eduardo Kac made network television news with an announce-
ment that he had commissioned the “creation” of a transgenic bunny named Alba. The
PR campaign included a picture of Kac holding a white rabbit and another, iconic image
of a rabbit photographically enhanced to appear green. The green fluorescent protein
expressed by the DNA extracted from the jellyfish Aeguorea Victoria and spliced into the
zygote of one of Alba’s forebears shows only when illuminated by a special spectrum of
light. Kac claimed as his work, known as GFP Bunny (GFP for green fluorescent protein),
all the discussion that would arise from this act of guaranteed controversy, as well as the
social integration of the rabbit via his family (composed of himself, his wife, and his
daughter).

The controversy and dialogue are selectively documented in a number of ensuing
works, all widely publicized. The proposed social integration was transmuted into a cam-
paign to “free Alba,” as France’s Institut National de la Recherche Agronomique, where
the rabbit was produced, refused to let it leave the premises, amid some dispute as to the
nature of the agreement.' The details of this bit of controversy do not seem to have been
claimed by the artist in his book on the subject, in his photographs of Alba-laden news-
papers being read in glamorous settings, or in his interactive screen piece in which audi-
ences can collide Alba headlines to make recombinant biotech buzz texts.’

Alba was not the first transgenic rabbit, nor the first with a code for green fluorescent
protein added to its genome. Transgenic animals and plants incorporating GFP DNA
have a long service record in biotech laboratories, as this fluorescent feature quickly estab-
lishes whether or not the target organism has indeed taken up the genetic modification.
Rabbits, homogenic or transgenic, are a staple of laboratories, along with mice, frogs, fish,
flies, worms, bacteria, yeast, viruses, other microorganisms, and plants. The most favored
ones are called “model species” for their usefulness in research. Such utility is measured



by questions of interest to the humans doing the research, and range from similarity to
humans in effects of cholesterol and the progress of cancers to the brevity of generations
when producing mutations or engaging in selective breeding.

In a project called Workhorse Zoo, Adam Zaretsky and Julia Reodica installed a portable
clean room in the Salina Art Center in Salina, Kansas, and stocked it with a selection of
“the industrial workhorses of molecular biology.”” The large glass windows of the eight-
foot-square unit gratify the ritual of looking for which art spectators are trained, but the
fishbowl their gaze invades here showcases the creatures most subjected to the professional
gaze of science. The artists state: “These are the organisms whose genomes have been
sequenced and partially annotated. These are the evolutionary templates with whom we
search for homologies to assess our own inherited pains. Much of the public has little or
no idea how much the deadly study of these select strains affects their health and potential
physical future.”

For the first week of the exhibit, Zaretsky and Reodica, having included H. sapiens in
the workhorse menagerie, lived in the HEPA-filtered enclosure equipped with a refrigera-
tor and Porta John. The other cohabitating species were not caged, but each had some
version of a hospitable habitat replica (tanks for the fish, burrowing materials for the mice
and worms, etc.). Each day the artists impersonated figures familiar to the popular imagi-
nation (e.g., biotech scientist, bioterrorist, anthropologist, medical doctor, patient, mother,
and/or infant), and entertained college students, children, lawyers’ luncheon groups,
church groups, and local farmers.

After completing a master’s degree in fine arts, Zaretsky had spent a year as a bench
scientist in the Arnold Demain Laboratory of Microbiology and Industrial Fermentation
at MIT, where he conducted his own experiments on the effect of music on the growth
of engineered E. co/i used in the development of pharmaceuticals. This unconventional
but not trivial practicum furnished him an insider’s experience of the technology, methods,
and culture of research biology, but he has not assembled these to assume the authority
of a scientist, or to pursue the kinds of research a qualified scientist might. A few moments
at the emutagen.com Web site make clear that he is much more interested in lining up
these tools to skew them with patent irrationality, exhibitionism, aesthetic experimenta-
tion, humor, emotional attachment, the flat-footed layperson’s question, and a well-
pondered transparency bordering on the confessional. These are hardly the attributes
invested in scientific confidence, but one may assume that the work in question has a
different mission.

The artist Brandon Ballengée has maintained considerably more sobriety in his appro-
priation of scientific methods. For over a decade, he has conducted serious field research
in wetlands and other ecosystems, to make contributions to scientific institutions, ecologi-
cal reclamation efforts, and environmental education through innovative visual forms of
documenting and communicating his findings. Some areas of special interest include toxic
algae blooms, amphibian population decline and deformities, and the legacies of atomic
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and chemical pollution. Using selective breeding in controlled genetic colonies of a dwarf
African clawed frog of the Hymenochirus family, he has been working for almost the
entirety of his professional career to reestablish one species currently believed to be disap-
pearing (if it has not already disappeared). All of Ballengée’s work proceeds through a
network of collaboration with scientists and institutions. Although he exhibits his work
for the art-seeking public in the relevant institutions, he also integrates contact with other
populations into phases of the research and production of his projects. To this end he
designs and teaches workshops in ecology, field biology, evolution, genetics, and digital
imaging for schools and the general public at urban and rural parks, museums, zoos, pet
stores, and fish markets, and holds artist residencies in various locations.’

Natalie Jeremijenko has literally brought biotechnology to the streets in a long-term
project called One Trees. From one genetic source she cloned 1000 trees and had over 200
of them planted along sidewalks and in parks throughout San Francisco, a city notorious
for microclimates owing to dramatic changes in elevation and the weather patterns con-
jured by the proximate ocean, bays, and not-too-distant Sierras. As in most cities, the
distribution of its hazardous environmental conditions correlates pretty well with its
geography of wealth and poverty. The rhetoric of cloning perpetuates images of multiple
cookie-cutter organisms, but as these trees grow to maturity, urban travelers can witness
for themselves the same variety we expect from genetically nonidentical trees. The role
of the environment in producing phenotypic variety is adumbrated, not only to complicate
simplistic formulas of genetic determination, but also to register immediately local
conditions.’

In another project, Feral Robotic Dogs, Jeremejinko has worked with groups of students
to upgrade and repurpose commercially available robotic pet dogs. Drawing on electronic
and engineering basics, she works with university design students or untrained teenagers
to equip the dogs with all-terrain locomotion, wireless communication systems, and
sensors for detecting toxins. The hacked toys are then released as “packs” in mediagenic
events at sites where the public has reason to be concerned about persistent toxic histories.
It turns out that a disturbing number of new schools and parks are built on toxic waste
sites. A workshop of teens in the Bronx, New York, made their own pack and set them
loose at the local park to call attention to what a fifty-page technically worded report
couldn’t advertise adequately.

Since then, these teens have been invited as consultants to every public meeting on
what to do about the park. Their relationship to toys and electronics is changed, offering
new exits from passive consumption. Their relations to power and their role in their own
environment is reengineered to create expectations of participation and the wedge of
autonomy.’

For many people in the general public, owing to its successfully tendered media cam-
paign, GFP Bunny may have been their first exposure to the concept of bioart, much less
transgenic bioart, but the subgenre had been extant for some time in various more and
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less technologically mediaphilic forms well before Y2k. The reorganization of value that
has accompanied the social and psychic disruptions of the twentieth century has accus-
tomed the public to the continuous migration of art onto unexpected terrain. It is not
surprising that the first exodus of artists from the landscape-bearing canvas and into the
natural environment itself occurred just as the planet’s inhabitants were becoming aware
of Earth as Spaceship Earth, a mother ship needing parental stewardship.

The wave began to swell in the 1960s when artists such as Robert Smithson and
Michael Heizer applied the tenets of conceptual and minimalist art to the field, but its
crest was filled out by the first-generation environmental movement, feminism, and the
utopian perspectives of the 1970s. Now the contemporary art corresponding to the earth-
works of a previous generation integrates new technologies, cognizant that technology, as
much as anything, sets the terms of the human relationship to the natural. Nothing makes
this clearer than the biotechnologies elaborating the meteoric rise of the life sciences in
the years since the first Earth Day in 1970.

The question of this chapter is, given the volatized identity of art, how do we evaluate
bioart? The category itself has various definitions, each implying a criterion, e.g., bioart
uses the imagery of contemporary medicine and biological research; or true bioart should
actually use, and not merely represent, biological material. It may follow the imperative
that it perform activities loosely recognized as scientific; this requisite may be met by
using scientific equipment and/or procedures, and/or making a hypothesis and testing it
(no matter how inconsequential the motive question), or the project may be designed to
further an inquiry usually considered the province of the life sciences. Or it may aspire
to address a controversy or blind spot posed by the very character of the life sciences
themselves. What are the problems that come with that turf?

What Is the Context for the “Bio” That Informs Bioart?

The explosion of well-funded specializations in biology, notably under the rubrics of
genetics, bioinformatics, and biotechnology, is very much a function of the ways biology
has been adapted to the mechanics of the hegemonic doxa of our time, neoliberalism. As
a political economic theory, neoliberalism maintains that individuals and society flourish
best when government confines its function to the guarantee and protection of private
property, free markets, and free trade. This ideology has achieved extraordinary influence
through its association with moral notions of individual freedom and human dignity,
especially vis-a-vis their perceived enemies: the totalitarian regimes of communism and,
since the end of the Cold War, Islamic fundamentalism. Promoted this way, the universal
human desire for such a system is taken to be self-evident. The necessity of enforcing free
markets and free trade through U.S.- and European-controlled supranational bodies such
as the World Trade Organization and the International Monetary Fund, and even by
means of preemptive war, is noted as a contradiction by protesters characterized as anti-
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globalists. From Seattle to Genoa, suppression of protests against the global enforcement
of neoliberal rules is only one recent phenomenon that has made the interdependence of
market fundamentalists and state power obvious.”

Via this ideology, anything humans value becomes legally articulated as something to
be owned by one party literally at the expense of another: not only real estate, material
products, and technological inventions, but also the basics of life, health and safety:
knowledge, creativity, nutrition, sanitation, medicine, water. Consequently (and certainly
not only in the sciences), we have seen a transformation of the living world into limitless
possibilities to stake legal property and an inalienable right to profic. Add to this a juris-
prudence that grants corporations the rights and protections of individuals and a de facto
privilege for that status when held by a corporation as opposed to actual individual
persons. Situate this in a system of public research and educational institutions that, again
in accordance with neoliberal principles, has been gradually defunded and so relies increas-
ingly on corporate partnerships and the generation of patentable, marketable knowledge
products.” Then drive this entire system around the globe via brutal trade agreements in
which intellectual property regimes are enforced by the world’s military and economic
superpower.'’ This is the context of the life sciences today.

Under neoliberalism, the governance of the vitality and fertility of whole populations
is arrogated by market forces. Looking primarily at the social welfare directives of France
in the 1970s, Foucault conceptualized “biopower,”'" managed by the state in a concert of
rational, statistical, and behavioral studies, models, and incentives. It works through
public health, health and life insurance, pension funds, retirement planning, vaccination
programs, and similar phenomena. However, in the United States, and now more than
ever, pension funds and retirement plans, proper diet and sanitation, vaccination and
antibiotics, managed fertility and extended longevity are transferred to the domain of
the private under the primacy of the right to property and individualized prospects.
The rhetoric of the personal—personal responsibility, personal choice, and personal
opportunity—delineates a model self-reliant citizen who does not expect these functions
from the state, or any democratically constituted macro subject.

Foucault poses the norm as the element that circulates between the disciplinary and
the regulatory, applicable to both the individual body and the multiple factor of the
population at large.'” In the discourses of both neoliberalism and biotechnology, the avail-
ability of the norm, whether in matters of health, beauty, or performance, is sold through
the device of the success story. We hear, above the hum of generalized inconsistency,
carefully edited narratives such as the rebirth of New York City through tough neoliberal
policy after the manufactured fiscal crisis of the 1970s; a study in which a breakthrough
genetic therapy appears to retard the progress of an incurable disease; or the always-in-
the-pipeline food crop that will end hunger in the global South. The promotional appa-
ratus of both biotech research and the market economy promises access to an idealized
norm of a continually improved human existence. Obtained at the level of the individual
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body, it is sold at the level of the mass media, and decisions for the entire population are
made on the premise of its widespread availability. However, if it comes through at all,
it will be available only to those with the means to purchase it on the market. And a
public discourse including any serious reference to a common good quickly gives way to
one reminiscent of social Darwinism.

This is the context in which I set out, a little while ago, to formulate a criterion for
bioart. I wanted to establish some measures of evaluation that were not about trying to
make a case for bioart as art in the conventional, vexed, socially exhausted definition of
art. The bioart that I am interested in does not want to become propaganda ware for the
biotech industry. I make the assumption that it wants to address a kind of problem in
the world where most people live.

I conceived the problem this way: science in the service of neoliberalism alienates
the nonspecialist whose life is profoundly affected by its commercial application. I am not
making a case against specialized knowledge per se, which will continue to prove authori-
tatively recondite to the nonspecialist in many contexts. It is the refiguration of science,
still vested with traditional claims to truth and service to the public good, while shaped
to narrow market agendas, that requires a new enfranchisement by a broader scope of
society. Current mechanisms of alienation function to extend the status quo and thwart
public contestation. These operations can be sorted into three principal categories: (1)
abstraction and mystification; (2) the ambiguous nature of funding (i.e., whether public
or private), which effectively obscures the interests involved; and (3) legal instruments
designed to protect knowledge as trade secrets or private intellectual property. These
include patents and material transfer agreements (MTAs), which govern the use of bio-
logical research materials as intellectual property. In my schema, I presumed that the
artist is a person who creates various forms of interruption of these barriers on behalf of
herself and other members of an alienated public. Figure 7.1 is an example of one of the
diagrams I created in this process.

As the diagram shows, I organized possible methods used by the artist into categories
loosely corresponding to the categories of alienations: staging of scientific procedures in
participatory theaters can provide experiences of the materiality of science; participation
across specialized knowledge fields enfranchises nonspecialists to author new narratives
with a perspective on the real stakes involved; playing the amateur, the artist takes pains
to find collaborators within scientific fields and/or consents to become a “thief” of priva-
tized knowledge in order to politicize or at least problematize this sequestering (see
the case of Steve Kurtz for an example of an artist who built a relation of trust with a
collaborating scientist, only to be indicted by the federal government as a thief)."”

I presented my schematic a couple of times and then put it away to do a variety of other
things. When I returned to it a few months later, I found it haunted by questions issuing
from the part I had left unexamined. If I were going to base this criterion on a contextual-
ization of the life sciences, perhaps I should do the same for the category of art.
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SCIENCE UNDER NEOLIBERALISM

barriers or
mechanisms of alienation
serving to maintain or extend the status quo

abstraction funding: corporate/ intellectual property:
fetishism private sector sponsorship MTA's
mystification is behind the scenes. patents
public dimension trade secrets
increasingly ambiguous

ARTIST

strategies of interruption
forms of contact/experience

meateriality of science: initiation amateur challenge:
staging of scientific v. division of labor or artist/citizen becomes
proceduresin public division of knowledge: either welcome
places sense of the stakes collaborator or thief

AUDIENCE (PUBLIC SPHERE):
visitors to museums and other venues, students,
consumers, scientists, artists

Figure 7.1 Schematic criteria for bioart considering the conditions of science under neoliberalism.

What Frames the “Art” in Bioart?

The canonical art of the late modern period in Western democracies had a peculiar
mandate: to be democratic and yet difficult; to be a nondiscursive form of communication
in a highly diverse society; to be universally recognized as authentic but to offer semantic
legibility only to the initiated."* Such authenticity is founded on persistent mutations of
Kantian disinterestedness. As much as art and science are played as opposite kinds of
human endeavor, they are both burdened with disinterestedness, especially in the affairs
of the world. In science it is the idea of institutionalized objectivity. In art it serves the
institutionalization of the art act or product, which has no integrated role in daily life.
The scientist suppresses personal opinion to voice the truths of nature. The artist delivers
her truths through a hypertrophied individualism presumed to be nonconformist.

By now we have many credible accounts for the confounded mandate of art: under a
regime of rational instrumentalization, artists asserted the value of the irrational, the
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useless, and the perverse; artists needed to distinguish themselves from the predatory
message machines of marketing and mass media, which were all about being accessible;
artists have been caught up in the avant-garde game of offending the conventional values
of the bourgeoisie, who prove their own nonconformity by validating the artists, who are
in turn supported by the ensuing patronage of their works.

Whatever account we prefer, I want to note the extent to which the harmony between
art and the institutions of art’s validation has been challenged from within art practice
by the artists themselves. In wave after wave, the aim or the temporary effect of these
challenges has been to make art more relevant to a broader or more diverse population.
One recurring feature of these efforts is a radical reorientation of the mechanisms, routes,
and inclusions of distribution. When I speak of distribution, I am referring to the varieties
of institutional interfaces that constitute audiences for artists and/or their product:
museums, galleries, art press in the form of professional reviewers and specialized publica-
tions, as well as the collectors whose subjectivities and imaginations are captivated by
these distribution systems and whose dollars essentially sustain them.

Most of the major discursive and practical interventions in standardized fine art practice
that have been historicized as movements have implied or explicitly pursued new or
altered strategies of distribution, as the innovations of artists throw curves into this recep-
tion device. One may think, for example, of the Impressionists and the Salon des Refusés,
Dada and surrealist artists exhibiting in cafés and dance halls, circulating posters and
experimental publications; Fluxus artists, the magazine inserts of conceptual artists, per-
formance art, mail art, cable-access and activist video, community-based art, net.art, and
so on. However, what is retained at the level of the canon, what is retained at the level
of permissible, transmissible DNA, is purged of the disturbance to authorized forms of
creativity and unidirectional, centralized distribution.

The problem is not just that change in these arrangements destabilizes the investment
of billions of dollars, but that change in these arrangements requires validation of other
forms of art, artists, and creative practice. This in turn destabilizes the charge of the exist-
ing distribution system to produce a firm distinction between the professional artist and
the amateur. In a society built on democratic ideals, this takes a lot of energy to sustain,
and may be one of the reasons why the fine arts are marginalized even as “creative
industries” charge ahead.

To put it another way, since the invention of photography and the development of
cheap handheld cameras with cheap available films; the intermittent flowering of Super8
film; the invention of video and the proliferation of consumer video equipment, digital
technology, home computers, desktop printing, and Internet methods of exposure; and
since the availability of formal education (for those with money or credit) and the inces-
sant visual education of the public by ubiquitous media presence, the value-added forms
claiming inheritance of the historic lineage of the fine arts need more and more rhetori-
cally intricate support to maintain their rarified qualification.
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Most gallery artists perform to the expectation of their distinction by filtering the
semantically obdurate or highly personal gesture through references to the everyday in
materials and content. The larger perspective on these dynamics is further complicated
when we take into account another development of the concept of biopower which relates
it to the well-promoted phenomena of the knowledge economy, also referred to as the
information economy, the experience economy, and/or the creative class.”” Under this
economic paradigm, the individual invests in herself, in her cultural and creative capital—
with the immaterial assets of education, cultural adaptability, teamworking, affective and
communication skills, signifiers of interpersonal mastery—all toward the goal of optimum
performance in the high-end marketplace. Here the same novel forms of self-expression
that qualify artists, when integrated with a socially skilled, business-minded interface,
command high remuneration.

Not long ago, ambitious artists had little to gain from higher education. Now, more
than ever, art school is considered obligatory for learning the system, making contacts,
and establishing a pedigree. While it is unclear to what extent terminal degree art pro-
grams are about developing any particular standards, they are clearly expected to consoli-
date the human cultural capital specific to art world success. If we assume that both are
part of the project, how might they relate to each other?

Take this example: a graduate student in a prestigious art school makes work based
on popular television shows. She is also very engaged with the fan world, an extensive
realm of people who watch the shows, tape the shows, and make their own Web sites,
images, video, music, and texts based on their favorite shows, characters, and stars. These
include remakes, remixes, rewrites, and collages, some playing with transgression, many
highly subjective, some acknowledging the role of the fan, others not. Overall, the spec-
trum can absorb the work of the graduate student. At a critique with a group of faculty
at the art school, the student is asked what makes her work different from the work of
any other fan. Specifically, she is asked, “Where’s the criticality?”

Would that be criticality of the relevant television show? Of the other fans? Of their
products? Of the production value of their products? Of the fact that millions of Ameri-
cans sit in their homes watching TV shows and using their creative energy and consumer
equipment to add to television reality while other realities are ignored? Even if they are
all real artists, all brilliantly “critical” of the television show itself, according to what
values do we evaluate the experiences or second-order perspectives they provide? The
trouble with criticality, even to the limited extent that artists embrace it, is that it is
rarely grounded by a well-defined ethical referent.

I select this example to indicate the currently deracinated status of criticality. Presumed
to be one of the possibilities for marking the ontological distinction between art and
popular culture, criticality has become a legitimating effect lingering from the highly
intellectualized art practices of the 1980s and early 1990s, informed by feminist, postco-
lonial, Marxist, neo-Freudian, and queer critical theory. These intellectual platforms were
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explicitly related to more politicized art, and briefly offered something like an ethical
structure for meaning in elite cultural production. The undermining of those politicized
art practices came about only remotely through the “culture wars” in which elected offi-
cials capitalized on moral outrage over indecency in order to eviscerate public funding for
the arts (a change in public spending policy consistent with neoliberal principles). Argu-
ably more fatal opposition came from within the art world itself, from critics such as Peter
Scheldahl and Dave Hickey, in favor of a “return to beauty,” coinciding with the 1990s
stock market bubble and a boom for investing in beautiful art.

The lasting effects of that moment of political receptivity, like many previous efforts
to rearrange the terms of representation and access to resources, will be most felt wherever
they have been absorbed in cultural practice beyond the high-profile, high-investment art
world. The system that sustains the fine arts as an exclusive professional realm continues
to reward those artists who trade on insider knowledge and can best pull off the mystifica-
tion of their own relation to specialized creativity, without threatening actual social
relations.

In some obvious ways, artists face many of the same challenges scientists do in relation
to an alienated public. Blockbuster museum shows apart, contemporary “fine art” is a
small, misunderstood subculture. Unless its practitioners are willing to radically change
the nature of art itself and the apparatus of its distribution, it is hardly a good candidate
to significantly redefine the public’s relation to science. Moreover, professional artists
interested in the life sciences and subject to career pressure for visibility and the command
of resources, tend to select projects according to the same biases driving professional
scientists, who must command resources to do any science at all. Understandably, artists
want to address the controversial issues raised by the commercialized life sciences. Unfor-
tunately, this can reinforce Big Science’s deformation of all meaningful biological inquiry
into profit-yielding questions (e.g., genetics) while the urgent project of understanding
the stunningly complex field of ecology is being starved. This is often the downside of
current ideas of criticality: it becomes another capture device for creative energy that could
be redefining value itself at a more vital intersection.

By this time my schema required a double to address its compound object (see figure
7.2).

Criteria in the Ecology of Reception

If the reader were to scan again my account of the examples opening this text, 'm sure
my biases would be even more apparent than on the first take. Still, it is only just that I
should revisit those works now, with my criteria in play. What I have proposed is not a
point system or checklist, but rather a set of guidelines intended to expose the unique
causes and outcomes of artistic efforts, which by their very nature steer us into the terri-
tory of the unquantifiable. When we closely examine the supposed members of a category,
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ART UNDER NEOLIBERALISM

barriers or

mechanisms of alienation

serving to maintain or extend the status quo

opacity, fetishism,

funding: government,

intellectual

mystification, corporate, private sector property maintained
denial of function sponsorship through elite institutions
or purpose reserved for certified and financial speculation|
professionals

ARTIST

strategies of interruption / forms of contact/experience

communicability of art:
collaboration
connection to groups
operating in the political

inclusive projects
v. division of labor
and knowledge:
stakes are democracy

amateur challenge:
non professional is either,
welcomed collaborator
or thief

AUDIENCE (PUBLIC SPHERE):
culturally unenfranchised, students, consumers,
scientists, including specific groups

Figure 7.2 Schematic criteria for bioart considering the conditions of art under neoliberalism.

we often find that no one specimen attains all of the attributes of the category. Similarly,
I imagine that neither a provisional nor even a more evolved schema will be adequate to
the range of situations we are invited to consider.

Among other things, GFP Bunny is about publicly forming a respectful self-to-other
relationship with a transgenic animal (in a footnote on his Web site, the artist refers to
the work of Martin Buber, most famous for his concept of I-Thou relations). In his quest
to have us accept chimerical monsters by bringing a transgenic animal into his family,
Kac provides on his Web site a long essay on the history of human tampering with animals
through selective breeding. Unfortunately, he does not explain the controversies that may
have prompted the scientists at the Institut National to withdraw their participation from
the project, nor any of the economic and environmental downsides of genetic engineering,
or even how many failures—dead animals—would have gone into the production of one
Alba.

Along with playing the piece for sensationalism, the press seemed happy to correlate
the bold image of the artist as creator—whose materials now include life itself—with
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forward-looking industry. One may conjecture that it is just this connection, and the
possible impression of irresponsibility engendered therein, that the scientists at the Insti-
tut National wanted to avoid in the wake of the mad cow and the foot-and-mouth disease
scandals that had recently shaken public confidence in the United Kingdom and Europe.
The precise nature of the collaboration is obscure; the “ownership” of Alba is not trans-
parent; the discrepancy between the accounts given by the Institut National and the
artist are not addressed. For all its availability to a general public, the project does little
to demystify either the artist or the complex, embedded status of biotechnology in
oligarchic corporate structures.

The Web site archives comments from the general public on the destiny of Alba. The
opinions collected there are overwhelmingly in favor of the artist getting to keep his
rabbit, of the rightness of Alba going home to where she belongs. This archive testifies
to the failure of the piece to communicate the complexity of the issues, displacing the
controversy to a battle between the individual (artist) and the authority (insensate institu-
tion). Having generated this well of sympathy, the artist’s handling of the controversy
appears at best a missed opportunity to engage the public in a higher level of debate on
questions of proprietary technology, safety, the public sphere, and how to apply these
innovations. However, the notoriety of GFP Bunny does offer a useful starting place for
discussion between more and less informed people. Even the amount of text devoted to
it in this chapter testifies to its seduction as an object of pedagogy!

A striking number of the archive entries repeat the sentiment best distilled as “How
can I get one?” This suggests another outcome: adding one more niche of desire, now for
transgenic pets, which a public may decide it is their right to demand. Where most suc-
cessful (in the desire of parents for genetically advantaged children, in the desire of farmers
for products they have been led to believe will arm them against brutal economic odds),
the acceptance of experimental genetic technologies is achieved through creating con-
sumer demand for something which defers scientific, social, and ethical controversy. In
itself, GFP Bunny is a well-executed fetish object sustaining the mystification of creativity
and the opacity of partnerships, ownership, knowledge partitions, and stakes in the life
sciences.

While the staged laboratory of Workhorse Zoo is patently fictionalized and does not
attempt to replicate the microbiology lab in a naturalistic fashion, it is based on an
informed index of the materiality of scientific practice. The conflation of the arcane and
rational laboratory with the spectral spaces of the gallery and the zoo (emphasizing the
metaphoric use of “zoo” as a sort of madhouse) is unexpectedly transgressive. And yet
these species and their routine serviceability are indeed the foundations of scientific prac-
tice. The artists’ relation to authority figures is one of burlesque, although they have
commanded at least enough resources—intellectual and material, specifically with the
support of the Daniel Langlois Foundation'°—to pull this off. They fully inhabit the figure
of the zany artist even while they present a wealth of information about their subject.
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Introducing more information than it is likely to explain, the piece may engage a public
but not satisfy previously held convictions, as abbreviated news forms are likely to do.

While not on the scale of a national news share, the audience appears to have been
fairly diverse. As often happens, the exchange of broadcast coverage for hands-on imme-
diacy may press the viewers who actually do confront this peculiar menagerie farther
toward contemplating the peculiar basis of our scientific truths than would be possible
through consumption of a syndicated digest. The fact that Zaretsky has spent time as a
bench scientist at a prestigious institution somewhat elides the need for collaboration with
a credentialed scientist. But more precisely, construction of the work requires no special-
ized access—anyone could put it together—so the question of proprietary tools is moot.
The utter transparency of the source of everything in the piece, from the animals to the
foods, puts the question of ownership onto the ground of routine: Does acquiring living
organisms through conventionalized routes allow anyone to do anything with them?'’

The audience is induced to question just what relation the artists’ antics bear to an
actual lab, but the very encounter with this vaudevillian theater of scientific and other
personas is likely to lodge questions about scientific procedure persistently in the minds
of viewers. I venture that doubts engendered in a setting constructed by credible, specific
elements and experienced in a direct, theatrical way are a possible strategy of making the
pieces of abridged information that come to the nonscience public on a daily basis more
meaningful. Warranting new points of entry, these experiences could begin to turn such
sound bites into the basis for further questions, to explore what goes on in research labs,
why it does, and for whom it does.

Creating points of access, not so much to laboratory as to field methods, is the founda-
tion of most of Brandon Ballengée’s projects. Equipped with a formal education in the
arts and not in science, he models the tradition of the amateur naturalist who has much
to contribute to the field. Nowhere does this continue to be more germane than in the
still young, complex, and underserved discipline of ecology,'® which requires hours of
observation and data collection in the field. Shortly after its rise in the 1970s with the
awareness of the effects of man-made environmental pollutants, it began to lose ground
in university biology departments as the boom in biotechnology and changes in patenting
and technology transfer laws made genetics the hub of revenue streams in research.'"
While Ballengée’s assiduous fieldwork in amphibian populations and algae blooms is
unlikely to attract the media attention of an Alba, it does excellent pedagogical service
in the range of workshops and participatory processes he has pioneered in various
institutional settings.

If he does achieve the recovery of an extinct species by “reverse breeding,” Ballengée
will be sure to have his day in the general press. The media scene one pictures in such an
event is much closer to that surrounding a hopeful shred of news from the environmental
front, rather than a gesture replicating “the unique phenomena of a distance” that Walter
Benjamin once attributed to the cult object,” in this case the cult being art, science, or
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both. It is significant that Ballengée’s work has developed through working partnerships
with scientists and scientific institutions, and that the field he entered without the con-
ventional credentials obviously takes him seriously.”" It is also significant that he is not
a professional scientist and has contributed something different from what that vocation
is structured to include, namely, the visual, symbolic, and communication skills of an
artist. Consistent with another tradition of artists, one that may not be favored in “the
marketplace of ideas,” Ballengée creates and adjudicates socially determined notions of
value. The model he offers us is one of self-motivated acquisition of knowledge, committed
to values that market-driven science has increasingly abandoned.

Although her proficiencies cover a different terrain, Natalie Jeremijenko’s work shares
with Ballengée’s a dedication to pedagogy and the reorientation of values in the life
sciences. Formally educated in both neuroscience and engineering, she has amassed a great
deal of expertise—not toward establishing herself as an expert in those fields, but in order
to do projects that experts would not do for the realistic fear of jeopardizing their author-
ity. What she retains throughout her endeavors is a feel for the nonexpert: the artistic
deftness of One Trees and Feral Robotic Dogs is to make scientific “data” legible to nonsci-
entists. Legibility is understood as a complex phenomenon including attraction, relevance
to common experience, engagement of the senses, and adroit interface with popular
media.

Projects like these and many others of Jeremijenko’s depend on the cooperation of
teams of people, not only students but also public employees and all manner of interested
participants. The collective effort may serve to expand the scope, bring the design through
levels of testing and refinement, extend the time frame, distribute investment, or all of
the above. She consents to continue learning and experimenting in a shared arena, pre-
venting mystification of her process.

Neutrality in Perspective

“I don’t want it to be too political,” I often hear my students say about a project they are
working on. “I'm not a political artist.” “I don’t want to be too didactic.” “I don’t want

» <«

to hit people over the head.” “I don’t like things to be obvious.”

Perhaps I should begin to catalog all the forms of disavowal of the political I hear from
practitioners in every field. I'm beginning to think what I really need to understand is
how resistance to something called the political has been so well accomplished in a demo-
cratic society. Because democracy, the concept and structure which ostensibly does legiti-
mate our government’s power over our lives (and deaths), is not a democracy if the people
in it are allergic to all forms of political life.

What interests me is the fact that every discipline has a good reason not to be overtly
political. In the sciences, including the social sciences, to be perceived as having a politics
is to suggest that you cannot easily step from yourself to the objective position of the
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scientist and back again, a move which is apparently the basis for the field’s credibility.
In almost any profession with an expectation of responsible decision-making, to have a
politics is to jettison good judgment, to lose perspective. In the arts—where expectations
for the most part have not included responsible decision-making—being passionate, per-
sonal, and opinionated are assets, but being political is considered the end of creativity.
It is having an opinion that might be collective, that might not be individual, that might
not be private, and that might not be free. Because, like all values in our particular liberal
democracy, freedom is understood as private, and one of the jobs of the artist is to perform
freedom—>but altogether too much in the terms by which our society is most conditioned
to recognize it.

As artists we can start formulating the unrecognizable, first by refusing to perform a
freedom increasingly defined by conditions that legitimate primacy of the private: private
expression, private feelings, private experiments, private intellectual property, private
losses, private giving, private destinies. Especially as it becomes undeniable that such a
“private” guarantee of freedom is rank privilege accorded to fewer and fewer people, those
who already enjoy the lion’s share of security and aesthetic enhancement. In the overween-
ing neoliberal psychology of public life, the rhetoric of privatization has falsely pitted the
liberty and the functional diversity of individuals against all forms of collective endeavor.
If the artist aims to make an impact on the use of science and related biotechnologies to
concentrate resources in the hands of a very few, she must creatively refigure both scientific
and artistic practice.
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The Ethics of Experiential Engagement with the
Manipulation of Life

Oron Catts and Ionat Zurr

Recent developments in the life sciences have had a fundamental effect and affect on
individual and communal perceptions of life. Some of these developments present a pro-
found departure from cultural (and, some might say) biological perceptions of what life
is and what can be done with it. The ways in which these developments are being pre-
sented to the wider community play into current socioeconomic and political agendas.
The ability to manipulate life not only creates new forms of life and partial life, but also
forces us to reevaluate different understandings of life and the dissolving boundaries in
the life continuum.

The technological application of knowledge in the life sciences created a wide array of
responses from non-biologists who comment on the various aspects of the manipulations
of living systems. Among them are a growing number of artists who engage with different
levels of manipulation of living systems. This work draws a considerable amount of criti-
cism. Ethicists, philosophers, writers, and fellow artists respond to the so-called biological
art phenomena as well as to the larger issues concerning research, development, and
application of the life sciences, biotechnologies, biomedical research, and agriculture.
Much of the critique is valid and warranted; this includes questioning the motivations of
artists and funding bodies who support biological arts, issues concerning the responsibili-
ties of artists toward life-forms that are presented in artistic contexts, and the risk that
works of art that are intended to warn about and critique trends in the application of the
life sciences will instead end up normalizing and domesticating these developments.
However, in many cases this critique is being marred by the misunderstandings of the
different levels of engagement with life, overwhelmed by the complexities of life processes
and outcomes, and the subscriptions to prevailing hyperbole discourses.

We would like to argue for the ethical, cultural, and political importance of experien-
tial engagement with life manipulation, as it can be an effective methodology to confront



the complexities and to contest dominant ideologies regarding the life sciences. For the
scope of this chapter, the narratives we would like to question with our “wet hands” are
the narratives of life as a coded program—"biology as information”—and the way it serves
the ideology and rhetoric of Western society advancing toward a false perception of total
control over life and the technologically mediated victimless utopia.

Life Is not a Coded Program, and We Are not Our DNA

The mainstream discourse regarding the life sciences in the popular media, social sciences,
the arts, and even, to a certain extent, the biological sciences themselves, seems to focus
on genetics and molecular biology—even when the processes discussed have little or
nothing to do with that level of biological intervention.

There is a direct relationship between this type of discourse and cybernetics and
information theory. This correlation is partly based on a linear technological/historical
narrative; biological revolution follows the digital revolution. This linearity can be seen
as following a path of least resistance by applying established narratives to new phenom-
ena, as much as the will to emulate the high-tech bubble (to do with success rates and
short-term return on capital investment), rather than as following scientific findings.
Applying the metaphors of the digital age to the life sciences acts (partly) as reinforcement
of established power dynamics; the familiar and successful metaphors of “the dot com
boom” draw a direct correlation from the digital revolution to the biological one while
concealing some fundamental differences between the two. This way, the same economic
model and market-driven product development is being used in connection with life and
software/hardware.

For example, intellectual property laws as they apply to software are very different
when applied to living entities; economic benefits from software/hardware are usually
much more direct, and the revenue is earned faster, than when they are applied to biotech;
risk assessments concerning software/hardware are shorter-term and different in nature
from the risks associated with new biomedical and agricultural products. Recent invest-
ments and developments in genome mapping techniques may have advanced the knowl-
edge of gene mapping; however, the promised utopian scenarios of understanding life and
curing diseases are slow to follow. This is not to underestimate the advance in molecular
knowledge, but rather a critique of the DNA mania (André Pichot)' or genohype (Neil
Holtzman).” Furthermore, looking at life under the constraint of the metaphor of the code
may lead to misunderstandings about the mechanisms of life, and certainly will limit the
potential for different understandings which are not compatible with this metaphor.

Also, the mechanisms of life are enormously complex, and it is easier for us, who are
“locked” within our own physiology, to try and make sense of life through simplistic
cause-effect formulas. “We are our DNA” is one of these simplistic and misleading
rhetorical statements.
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The problem is that many of the developments in biomedical research do not adhere
so neatly to information theory, and the origin of their development and the conceptual
framework that brought them about are often neglected and ignored. However, many
people from different disciplines are consciously and unconsciously conforming to this

pervasive discourse.
Case Studies

We are concerned with the many examples of critiques of the life sciences which are based
on what can only be described as sloppy research and misunderstandings of basic biological
concepts, such as the difference between genetic engineering and tissue engineering
(molecular manipulation and its effects versus cellular intervention). There is a need for
correct terminology rather than careless use of generic terms in order for a meaningful
dialogue to occur.

A report presented at the Wellcome Trust Biomedical Ethics Summer School at
St. Annes College, Oxford, in September 2005 suggests that while the debate between
scientists and social scientists and other humanities scholars may be fruitful, the latter are
“intimidated by the complexity of the science, . . . This suggests a training need: To find
ways to familiarise social scientists and humanities researchers with neuroscience, and to
equip them to liaise with neuroscientists in a competent manner.”” The same can apply
to other streams of the life sciences as much as it should apply in reverse; scientists
who would like to comment seriously about social and cultural issues should engage with
the relevant discourses or at least get factual details correct. As will be outlined below,
the main frame of reference concerning developments in the life sciences, and in particular
their applications (whether technoscientific or cultural-philosophical), tend to be
monodimensional in focus. This seems to be the case in which a narrow band is used to
discuss the entire array of complex interrelationships between different aspects and levels
of manipulation of life. Ironically, both the proponents and the opponents of biotechno-
logical developments are mostly promoting one narrative—a reductionist view that
manipulation of life through modern biology happens only at the molecular (genetic)
level. As a result, shared discourses tend to have the same frame of mind and use the same
metaphors concerning genetic manipulation to deal with other forms of biological
engagement.

An example this common phenomenon is Carol Gigliotti’s article in Al & Sociery."
Social scientists discussing bioart in this magazine is the first associative connection
between biology and information theory. Gigliotti titles her article “Leonardo’s Choice:
The Ethics of Artists Working with Genetic Technologies.” However, the body text dis-
cusses two main case studies. One concerns the transgenic work of Eduardo Kac; the other,
the Tissue Culture & Art Project—the authors—who do not work with genetic technolo-
gies at all, but rather with tissue technologies. Furthermore, key words suggested for the
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article are “Animals—Biogenetics—Ethics—Aesthetics—Ecocentricism—Anthropomor-
phism—Animal rights—New media.” Biogenetics? Somehow, we do not think that her
article deals with the debunking of the notion of spontaneous creation of life; it seems
that it is more a combination of two buzz words: “bio” and “genetics.”

Throughout the article Gigliotti uses various terms in regard to both case studies,
such as “genetics,” “transgenic,” and “biotechnology,” as well as the awkward term “bio-
genetic art.” There is no apparent logic to the use of the different terms in the different
contexts, which leads the reader to suspect that Gigliotti may not know, or may not be
careful in her use of, general terms among the different terminologies involved with
the life sciences. It seems that in this article everything biological is genetic (it might
be true, if one holds a very reductionist view that life is only about origin or develop-
ment),” and the author is not considering that genetics or transgenic procedures are dif-
terent from other levels of engagement with life, such as the cellular, the tissue, or the
organ level.

These kinds of factual inaccuracies make it very difficult to engage in the very
important and relevant issues raised by Gigliotti which question the anti-anthropocentric
intentions of artists who use animals or parts of animals for their artistic research. (Unfor-
tunately, the scope of this chapter does not allow a further discussion of this issue.)

The same pattern of “genohype”® (using the terms “biology” and “genetics” as if there
are synonymous) occurs in the following discussion by two social scientists with interest
and previous writing in regard to bioart, Steve Baker and Carol Gigliotti:

Abstract: This dialogue concerns the nature of ethical responsibility in contemporary art practice,
and its relation to questions of creativity; the role of writing in shaping the perception of rransgenic
art and related practices; and the problems that may be associated with trusting artists to act with
integrity in the unchartered waters of their enthusiastic engagement with genetic technologies.
Keywords: Art practice, Transgenic art, Ethics, Aesthetics, Genetics, Postmodernism.’

Furthermore, Gigliotti is very much aware of the power of metaphors and the effect
of metaphors on further thinking and conceptualization. Referring to her statement “we
are all transgenic,” she writes:

I wanted to throw the reader, the artist, the writer, the techno-theorist, the student, who appreci-
ated my very specific points in earlier parts of the essay, a metaphoric hook upon which they might begin
or continue their own thinking. The fact that there is a vast amount of genetic similarity between
organisms, including humans, and we are all related by a shared evolutionary history, is the basis
for the idea that we are all transgenic, and the basis, as well, for notions of a bio-centric compas-
sion. What current transgenic technologies are doing, however, is based on a flawed application of this similarity
by reducing complex behaviours to single genes completely apart from the context of the formations of those
bebaviours. The problem with using what might be construed as an ambiguous metaphor is that it, too, might
be misread and misapplied.
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Here is an example of either misunderstanding or sloppy use of terms. “Transgenic” is a
technical and specific term that relates to the transfer of genes from another species
or breed to another. The fact that organisms share “a vast amount of genetic similarity”
is what makes the practice of transgenics possible. It can be argued that we are all trans-
genic through horizontal gene transfer via viruses and other biological agents, but it seems
that is not what Gigliotti is referring to. It is also peculiar that Gigliotti is herself
conducting a reductionist analysis by grouping all biological art under the umbrella of
genetic art.

Gigliotti does not follow what she advocated: “the idea that a confrontation with the
complexiry of a topic or issue precludes the necessity of confronting ethical choices embedded in that
complexiry.”® She critiques the ethics of artists working with tissue culture, without looking
at the complexities within the relations between tissue culture and ethical treatment of
animals. Furthermore, she is falling into the trap of genohype and the reductionist view
of biology and biological art. To some extent, biological art that deals with other nonge-
netic forms of manipulation can be used as a way to counterbalance the view of life as
determined solely by the DNA code. This is done by presenting the complexity of life
and its interdependent relations with the environment; the development of living or
semi-living entities is affected by and is effecting its surroundings rather than a “coded
program” imposed on the environment.

Also, these artists remind us, in a way, how our understanding of life is not only limited
but also filtered by our biology—Dby our anthropocentric makeup. Examples range from
the authors’ practice as part of the Tissue Culture & Art Project’ (see figure 8.1), in which
we are using tissue technologies as a medium of artistic investigation, to artists who
are working at the level of the organism and ecologies, such Phil Ross'’ and Brandon
Ballengée.'' Another example is the artistic work of Paul Vanouse, who does work with
DNA, but with the intention to disprove genetic determinism, as in the piece The Relative
Velocity Inscription Device."

Genohype or DNA mania rhetoric is playing into the hands of the discourse Gigliotti
opposes. When one reduces life to the code or abstracts the complexity into its chemical
components, the visceral sentient life is being pushed farther away. As Noble notes: “What
the genes do is to contain the database from which the system can be reconstructed. They
are the ‘eternal’ replicators. They don’t die, but outside of organism they also don’t live.”"
(.. .and react, and respond, and bleed, and may experience suffering and pleasure).

This inability to distinguish genetic engineering from tissue culture/tissue engineering
leads to the following example and, as will be discussed later, presents an opening to an
interesting case in which technology helps to obscure its victims even from the eyes of
the most avid watchdogs.

In her essay Gigliotti identifies the correlation between developments in genetic engi-
neering and the increase in the use of animals in biomedical research, mainly through the
use of knockout mice:
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Figure 8.1 Pig Wings, by Tissue Culture and Art Project, 2000-2001. Pig mesenchymal cells (bone
marrow stem cells) and biodegradable/bioabsorbable polymers (PGA, P4HB), originals 4 cm x 2 cm x 0.5 cm
each.

... though the use of animals in experimentation has decreased slightly over the last 40 years due
to the diligence and commitment of a vast network of animal welfare and animals rights organiza-
tions, “. . . the impact of genetic engineering on animal use should be carefully monitored, given
its potential to reverse the decreases in animal use seen during the 1980s and 1990s (Salem and
Rowan, 2003)""

What she fails to mention is that one important way to reduce the “use of animals in
experimentation,” a method that has been endorsed and promoted by “a vast network of
animal welfare and animals rights organizations,” is the use of tissue culture as a model,
rather than the full-bodied animal.

The European Coalition to End Animal Experimentation Web site'"” puts cell and tissue
culture as the first example of nonanimal research techniques recommended by the
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Coalition. The case is similar with the People for Ethical Treatment of Animals’ fact sheet
titled “Alternatives: Testing Without Torture,”'® in which cell and tissue cultures are
offered as an important substitute for animal testing.

The work we produce as the Tissue Culture & Art Project employs the very same
techniques recommended by animal rights organizations, and yet Gigliotti accuses us of
following paths “which are littered with the bodies and lives of millions of animals.”

This example represents the problem of discussing all forms of biological manipula-
tion in the context of genetics. As we will demonstrate below, there are animal welfare
issues concerning tissue culture, but they are not the same as these presented by Gigliotti.
By clustering tissue culture with genetics, Gigliotti and others keep missing the
opportunity to discuss and expose the multitude of issues that we as a society need
to address. Furthermore, by subscribing to and promoting the “biology as genetics”
view, non-biologist scholars, critics, and artists are complicit in the creation of the
mythology and metaphors that serve to obstruct the victims and lead to a narrowing of
the concerns that society and decision-makers take into account in forging the paths
ahead.

The Hidden Victims of Tissue Culture

In the course of our work we were approached by the People for the Ethical Treatment
of Animal (PETA) to collaborate on a project that involved growing “victimless meat”
(figure 8.2). In a correspondence with one of PETA’s members in 2003, he wrote in regard
to the latest research project by the Tissue Culture & Art Project, Disembodied Cuisine
(figure 8.3):

You have extended the boundaries of what is considered natural and given new appreciation to the
complexities and paradoxes of life. We are extremely intrigued by the poignant issues you raise
regarding the sanctity of human life and the artificial demarcations humans have constructed
between human life and all other forms of life and life that has yet to be classified as such.'”

As part of our practice we employ irony as an artistic and philosophical response to
technological determinism. We are very aware of the paradoxical statements of artists
using certain technology while critiquing its use. We are also facing the dilemma of the
artist working with emerging media as being “employed” (willingly or against her will)
by the media or other invested institutions as an agent in promotion and normalization
of various developments. Irony is one device to avoid self-righteousness, and it can be
used as an attempt to keep the critical aspects of artistic expression once it is out of the
studio (or laboratory) and into the “free market.” Yet even irony can sometimes be too
subtle to be noticed. In the Disembodied Cuisine installation we ironically offered the pos-
sibility of eating meat without killing animals, creating a victimless meat. The idea is to
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Figure 8.2 Tissue Engineered Steak No. 1, by Tissue Culture and Art Project, 2000—2001. Prenatal sheep
skeletal muscle and biodegradable PGA polymer scaffold. This was the first attempt to use tissue engineering
for meat production without the need to slaughter animals. Part of the Oron Catts and Tonat Zurr Research
Fellowship in Tissue Engineering and Fabrication, Massachusetts General Hospital/Harvard Medical
School.

take a biopsy from an animal and proliferate the cells in vitro and over a matrix—hence
growing/constructing a tissue-engineered meat for consumption as food.

The first steak we grew was made out of prenatal sheep cells (skeletal muscle).
We used cells harvested as part of research into tissue engineering techniques in utero.
The steak was grown from an animal that was not yet born. In theory, this work
presents a future in which there will be meat (or animal protein-rich food) for people
who reject eating meat based on animal welfare considerations, and the killing and
suffering of animals destined for food consumption will be reduced. Furthermore,
ecological and economic problems associated with the food industry (such as growing
grains to feed the animals and keeping them in basic conditions) can be reduced
dramatically."

However, current methods of tissue culture require the use of animal-derived products
as a substantial part of the nutrients provided to the cells, as well as an essential part of
various tissue culture procedures.' This point about tissue culture seemed (until recently)
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Figure 8.3 Disembodied Cuisine installation, Nantes, France, by Tissue Culture and Art Project, 2003.
Photo by Axel Heise.

to go unnoticed by the advocates of its use as a replacement for animal experimentation.
The abstraction of these animal products in the technology associated with tissue culture
served to obscure the very real victims from the eyes of organizations such as PETA and
the European Coalition to End Animal Experimentation. For example, as a rough estimate
(based on our experience with growing in vitro meat), growing around 10 grams of tissue
will require serum from a whole calf (500 ml.), which is killed solely for the purpose of

producing the serum.
The Art History Narrative

As mentioned above, Gigliotti is not alone in her “biology = genetics” view. In the context
of the emerging area of biological art, much of the discussion of biological art seems to
follow a neat, but problematic, linear historical narrative. This narrative is not so different
from the general genohype in its outcomes, but its intentions are specific to the field.
Nevertheless, it can illustrate the problems associated with the patterns that lead to the
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limited public engagement with biology, and focus on only one aspect of the biotechno-
logical story.

Many scholars draw a direct line from genetic art (use genetic algorithms to generate
artificial life entities and/or computer-generated objects and forms) to biological art.”’ In
order to rationalize this leap from computer-generated art to art that involves the manipu-
lation of biological life, the proponents of such narratives take the view of biological life
as being all about the code; that the artists and the work involved with biological art deal
with the “code” of life. One can speculate that the combination of genohype and the need
for cohesive narrative leads to ignoring the complexity of the different levels of engage-
ment with life.

This proposition leads to an assumption of a linear, controlled, and progressive
history of biological art that seems to be the line of choice of art historians, curators,
and theorists who cannot cope with the multiplicity of sources, concerns, motivations,
backgrounds, and references of biological art. The need to create a seemingly coherent,
yet simplistic, narrative to explain the somewhat abrupt appearance of biological art
created an array of swiftly forced postulations regarding the origins and progression of
the field.

Even though practitioners in the field have diverse backgrounds ranging from formalist
and conventional art through eco-art to body art, in the eyes of published art historians,
biological art seems to be linked to, and to have originated from, digital art, possibly in
an attempt to draw a deterministic lineage of progression in technologically based art.
This line propagates a capitalist ideological stance that sees knowledge production and
utilization as an inevitable, deterministic, and unstoppable progression of unidirectional
growth. One example is the curatorial premise of the upcoming exhibition titled “Genesis!
Creation in the Age of Electronics”™

... it was not before the development of air pumps that we could say that “the heart pumps blood.”
Before the age of information, we could not understand that the genome was a program, . . .

Is creation a haphazard construction shaped by accidents and contexts or does it require a
program, with defined sets and rules? How has information, program and other concepts from the
age of computer sciences structured how we think of creation? And what are—if any—alternative
ways of creating in art and science? This is what the exhibition Genesis! is about.”"

Fox-Keller warns of the discourse of “genetic program”: “in identifying genetic continuity
and change as the sole fundament of evolution, it contributed powerfully to the
polarization of debates over the relative force of genes and environment in such highly
charged arenas as eugenics and the “hereditability” of intelligence and other behavioral
attributes.””

“Bioart” is far from being a coherent movement with a common origin. Most artists

who work with the manipulation of living systems seem to dislike the term “bioart” and
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would rather distance themselves from being bunched with the other so-called bioartists.
The art historians’ and curators’ desire to cluster these discrete modes of operation under
a unifying banner is understandable, but the forced fitting of a common history and
lineage is inappropriate.

Community Versus Data: Cells Versus DNA

DNA never acts outside the context of a cell. And we each inherit much more than our DNA. We
inherit the egg cell from our mother with all its machinery, including mitochondria, ribosomes,
and other cytoplasmic components, such as the proteins that enter the nucleus to initiate DNA
transcription. These proteins are, initially at least, those encoded by the mother’s genes. As Brenner

- « . . »2
said, “the correct level of abstraction is the cell and not the genome. 3

Contra Oyama: 1 want to argue that taking the cell rather than the gene as a unit of development
does make a difference: not only does it yield a significant conceptual gain in the attempt to under-
stand development, it also permits better conformation to the facts of development as we know

24
them.

The issue is that many of the developments in biomedical research do not so neatly adhere
to information theory, and the origin of their development and the conceptual framework
that brought them about are often neglected and ignored. We argue that the develop-
ments in regenerative medicine (such as therapeutic cloning, stem cell research, tissue
engineering) can be traced back to early cell theory and to the work of Alexis Carrel in
1912, rather than to that of Watson and Crick in 1953.

We would like to emphasize the importance of the issue. As explained by Noble:

... at this stage of our exploration of life, we need to be ready for a basic re-think. . . . It requires
that we develop ways of thinking about integration that are as rigorous as our reductionist proce-
dures, but different. This is a major change. It has implications beyond the purely scientific. It

means changing our philosophy, in the full sense of the term.”

Decisions that are made now in regard to the type of application of biomedical research
tend to conform to the reductionist view of life. In many cases these decisions (and more
often the critique of these decisions) are being made from a conceptual and ontological
framework that is not relevant to the actuality of the processes and outcomes.

This chapter does not underestimate the importance and significance of the field of
molecular biology. Also, as discussed by Thacker, the relationships between information
theory and cybernetics, and the field of molecular biology, are closely related, but the two
niches mutated their respective meanings. Thacker continues to argue that genomics
rematerialized the information rather than virtualized the biological material. It is inter-
esting to note that although he discusses the problems associated with the concept of
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information and the concept of life, he himself, when discussing regenerative medicine,
feels compelled to insert it into the “Decoding” section of his book,” but not as a tech-
nology that “debugs” the information/cybernetic analogy. We would prefer to relate
regenerative medicine to fragmenting, mixing, and reconstituting life. For example,
fragmenting can be seen as isolating cells or tissues; mixing involves culturing/co-
culturing; and reconstitution refers to embodying the result either in a new host body or
in a new kind of “body” or vessel (bioreactor/technoscientific body).

As a critique of the reductionism of much genomic-based research, Thacker quotes
Canguilhem:

... these relationships {organism and its environment} are not simply a matter of information
processing, but of informatic-based understandings of biological life that is inseparable from the
material, meaning-making process of the organism: Biology must therefore first consider the living
as a meaningful being. . . . To live is to spread out; it is to organize a milieu starting from a central
reference point that cannot itself be referred to without losing its original meaning.”’

Thacker also offers Lewontin’s new view of genetics as a “triple Helix” of genes, organism,
and the environment.”® However, the problem that rises from that metaphor is that it is
still rooted in the code/informatics view of life. It is not the double helix that interacts
with the environment, but rather a whole organism (or part of an organism) that exists,
grows, and changes together with its environment. Noble goes further, arguing that
“. .. the statements suggest that organisms are defined only by their genes; whereas in
truth they are also defined by the very varied ways in which genes actually operate within
a living cell, and these gene expression patterns are most certainly influenced by the
outside world.”

It seems that even in the field of genetics we are witnessing some fundamental problems
with conceiving life in relation to the metaphors of information and cybernetics. The situ-
ation becomes even more acute when this conceptual frame of mind is applied to regen-
erative medicine, stem cells, and therapeutic cloning: not only by the biologist who works
in the field but also by people supporting the field, such as engineers and biomaterial
scientists. The “language” of the code not only perpetuates misunderstanding regarding
the processes involved; it also severely limits the development of new understandings
which are “true” to the biological materials involved. This is becoming apparent in the
growing field of synthetic biology, which attempts to develop genetically modified
organisms as building blocks for engineering ends, using the logic of engineering to create
these biological circuits:

“You write the same software and put it into different computers, and their behavior is quite
different,” Mr. You said. “If we think of a cell as a computer, it’s much more complex than the
computers we're used to.”
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For that reason, some scientists say, it might be difficult ever to make biological engineering as
predictable as bridge construction.

“There is no such thing as a standard component, because even a standard component works
differently depending on the environment,” Professor Arnold of Caltech said. “The expectation that
you can type in a sequence and can predict what a circuit will do is far from reality and always
will be.””

Tissue engineers, who are working mostly at the level of cells and tissue, seem to be
just as aware of the problems of applying engineering logic to living systems:

The cell is at the center of the developmental world. Truth be told, we cannot, as tissue engineers,
actually claim to engineer tissues. We can only engineer an environment for cells that might
induce, enhance, or mediate their developmental processes. But progress has been buoyed by
biomimetics—lifting recipes from nature for the design of tissue engineering systems.’'

As some of the current major developments in the life sciences are concerned with cell
development (rather than only genetics), it is worthwhile to look at cell theory and tissue
culture at the beginning of the twentieth century. These theories are concerned with the
materiality of “life” and the environment in which it is grown. Rather than on code, there
is an emphasis on communal interrelationships as a reference point.

In Canguilhem’s discussion of the early formation of cell theory, there are a couple of
narratives concerning ideas and research on cellular formation. The first is the narrative
of individuation and its relation to the bigger “whole,” and the second is of the com-
munity. Metaphors of community, labor, and the nation-state have been attached to the
conceptual understandings of the way cells, tissues, and organs are operating within and
without a body:

In fact, the cell is both an anatomical and a functional notion, referring both to a fundamental
building block and to an individual labor subsumed by, and contributing to, a larger process. What
is certain is that affective and social values of cooperation and association lurk more or less discreetly
in the background of the developing cell theory.”

H. G. Wells, Julian Huxley, and G. P. Wells refer to cells in organs as individuals in
a city (by extension the body is a nation-state), and to cells in vitro as individuals with
no purpose and structure:

Naturally, when they are parts of a living body the cells are disciplined, they do not wander about
where they like, growing actively and reproducing themselves, as the cells in culture do. An organ
such as the brain or liver is like the City during working hours, a tissue culture is like Regent’s
Park on a Bank Holiday, a spectacle of rather futile freedom.”
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Animal cells are a complex system which behaves and multiplies according to its
environment and the signals it receives from its surrounding cells. Hence the same cells
will behave differently in the body and in a dish because of their context. In the case of
embryonic stem cells, which have the ability to differentiate to any cell type, they receive
many of their “differentiation instructions” from surrounding cells. This is especially
relevant to cells grown in culture.

In a way, while the metaphors surrounding information theory and the code refer to
some sort of a central processing unit (or a control mechanism that operates on the mate-
riality), cell theory allows autonomy to parts which can operate, evolve, and mutate
independently and in direct relation to their surrounding. Oken anticipated the theory of
degrees of individuality. This was more than just a presentiment; it anticipated that
techniques of cell and tissue culture would teach contemporary biologists about differences
between what Hans Peterson called the “individual life” and the “professional life” of
cells.”

As always, metaphors are a fruitful source for new understandings and misunderstand-
ings. What is unique to the dominant metaphors developing in cell biology is that they
tend to be more morphic and adaptive to their environment, yet at the same time they
tend to become anthropomorphic in their individual and communal “behavior.” Hence,
cells’ “behavior” is receiving (almost) the same level and type of agency as the individual
cell of a social organism.

Getting Close to the Victim and the Need for Informed Experiential
Engagement

As demonstrated above, much of the perception of development in the life sciences is
marred by misappropriation of prevailing metaphors, ideologies, and hype. Working in
laboratories with living materials, we were faced with the complexity of life in its multi-
levels. How living entities (whether genes, cells, organs, organisms, or populations) cannot
be separated from their environmental factors, and are always in flux.

In Fox Keller’s words: “To be sure, the concept of program has changed considerably
since the 1960s, but it has not lost its facile assimilation with information, or, more
generally, its disembodied aura.”” One way to understand the different concerns and the
complexity of the different levels of engagement with life, as well as a way to reveal the
obscured casualties of the new technologies, is by hands-on experiential engagement. By
working hands-on with tissue technologies, we were confronted with the “hidden victims”
of this field: the animals from which the tissues are obtained, and animal-derived ingre-
dients in the nutrient media as well as the waste created (mainly in the form of plastic
labware), which has a lasting effect on the environment. To use another metaphor, being
in the lab is akin to going to the slaughterhouse rather than to the supermarket to obtain
beef. This approach can be, and has been, utilized by artists who are working with biology;
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Figure 8.4 Victimless Leather, a prototype of a stitchless jacket grown in a technoscientific “body,” by
Tissue Culture and Art Project, 2004. Biodegradable polymer connective tissue and bone cells, original
dimensions variable.
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for the non-scientist, the “wet” experience in the laboratory involving some degree of life
manipulation can be seen not only as an ethical conduct but also as a political act. A
political act that goes beyond the democratization of the technology, to the act of break-
ing down dominant discourses, dogmas, and metaphors to reveal new understandings of
life and the power structure it operates within. This experiential engagement can some-
times reveal that critique leveled against some biological art is embedded within the
dominant dogma (figure 8.4).
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Labs Shut Open
A Biotech Hands-on Workshop for Artists

Oron Catts and Gary Cass

Through the arts, SymbioticA seeks to take science beyond scientists and the laboratory
to inform and encourage the broader community to develop a critical awareness of
the (life) sciences and new biological technologies. As our knowledge and abilities to
manipulate life increase, so does the need to make sense of where we are going. Art
can play an important role in creating cultural meaning and informed involvement
that are needed in order for our society to comprehend the very significant changes
we are facing. Among other activities, such as hosting research residencies, producing
exhibitions, and running academic courses, SymbioticA developed a unique biotech art
workshop.

The SymbioticA Biotech Art Workshop is organized by SymbioticA, the art and
science collaborative research laboratory at the University of Western Australia. Originally
commissioned in 2004 by the Experimental Art Foundation of Adelaide as a part of the
“Art of the Biotech Era” exhibition, the workshop has since mutated and been taken up
by other organizations, including the Biennale of Electronic Arts Perth, the University
of Wollongong, and Kings College London. The fifth workshop was at the University of
California-Irvine.

The workshop’s target audience is people who have a professional interest in the life
sciences and biotechnology, but have never had an opportunity to engage hands-on with
the tools and protocols of contemporary biology. In our workshops we have had artists,
theorists, philosophers, writers, ethicists, architects, designers, curators, and engineers
participate. The workshop provides hands-on experience and knowledge that enables them
to engage with the issues of biotech from an informed and experiential basis. Many of the
participants are interested in questioning the motivations, agendas, and possible impact
of new developments in the life sciences. We hope that their practice will be informed
by the workshop and that they will make provocative cultural gestures that bring into a



wider context the ethical, philosophical, and cultural ramifications of scientific discovery
and technological application.

Our intention is to introduce the life sciences to the participants and to expose them,
through hands-on experiences and discussions, to as much biotech as a week will permit.
This knowledge will, hopefully, inspire new thoughts, discussions, and projects. We
attempt to give the participants enough information to develop an interest in, and provide
them with tools to continue their engagement with the life sciences; to demystify and
democratize some aspects of biotechnology by direct engagement with its fundamental
processes. By demystifying science, we hope that participants’ future practice will be
informed and influenced by their workshop experience.

This five-day intensive workshop deals with hands-on exploration of biological
technologies and issues stemming from their use. It introduces participants to concepts
and techniques relating to contemporary art practices dealing with the manipulation
of life. Emphasis is placed on developing critical thought, discussing ethical issues,
and exploring cross-disciplinary experimentation in art. Current and historical pra-
ctices dealing with the manipulation of living systems are traced through exploring art,
culture, and biotechnology. The tools of modern biology are demonstrated and used
through artistic engagement, which in turn opens discussion about the broader philo-
sophical and ethical implications of the extent of human intervention with other living
things.

The workshop is structured in a way that allows for phenomenological and reflective
interrogation of the broader aspects of application of the knowledge generated by research
in the life sciences. Each day involves a theoretical component that presents art projects
that involve the use of the procedures and organisms employed in the practical session of
the day.

Microscopes and Microhes

Day one of the workshop is seen as an easing into the culture of biological lab work. As
the workshop participants’ backgrounds are so diverse, an overview and brief presentation
reviewing SymbioticA and biological art is essential to bring everyone to an even
footing.

It would appear that the start time must be no early {sic} than 10 a.m. Many of our bleary eyed
workshop participants (and workshop coordinators) are certainly not the early birds!*

Most participants have never experienced the inside of a lab, and this day is, hopefully,
the first of many more to come. The lab coats are distributed and put on. For most, the
wearing of the lab coat acts as an ego equalizer, and changes the group dynamics.
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Figure 9.1 Kings College London workshop participants getting their hands wet before getting them
dirty.

Everyone sized up each other’s height, status and prominence; egos were scrutinized.
I remember the camera’s flash and for the next, what seemed to be several hours, a photo session

breaks out. “Me, take one of me!” The voices repeat.*

Since most of the participants are in a foreign environment, the group has to be sub-
jected to an extremely important but incredibly tedious occupational health and safety
talk which encompasses all facets of lab protocols (figure 9.1). Stories are told of laboratory
explosions, dealings with possible mutagenic agents, hazardous chemicals, the threats of
microbial infections and radioactive contamination. Stringent regulations must be fol-
lowed to prevent the escape of any genetically modified (GM) material, thus averting a
potential environmental disaster. No laboratory deaths are discussed, at least no human
deaths! “The participants had been warned” (Fargher 2005).

Lunch, which is inspected with suspicious eyes, is followed by the first of many hands-
on biotechnological experiments throughout the week. The afternoon concentrates on
learning how to use microscopes and studying microorganisms—two types in particular,
bacteria and fungi. Macroscopic and microscopic details of these organisms are examined.
The participants experience the proper handling, culturing, and identification techniques
which can lead to the microbes’ exploitation, and thus the production of a bioart work.
Fibre Reactive, by Donna Franklin (figure 9.2), is a bioart piece that uses the fungus
Pycnoporus coccinens to produce a living garment.

Microscopes are an essential part of microbiology which shows the participants a whole
new world: the land of the small, the very small. Part of the practical experience engages
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Figure 9.2 Fibre Reactive, by Donna Franklin, a living fungal dress. Photograph by Robert Frith. Biennale
of Electronic Arts Perth (BEAP), “BioDifference: The Political Ecology” (2004).
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with culturing germs from the body and the environment. Participants are encouraged
to swab body parts (within reason!) and observe what grows over the coming days. Par-
ticipants also leave the laboratory to take samples of the surrounding world.

Note to self for future workshops: Tell participants that restaurant owners do not appreciate unan-

nounced people in white lab coats entering their premises and swabbing cookware.*

The use of microorganisms for artistic ends is becoming one of the main areas of bio-
logical art. From the culturing of neutrally occurring (airborne and site-specific) bacteria
and fungi, as in the work of Polona Tratnik and Peta Clancy (bacteria) and Donna Franklin
(fungi), through the use of bacterial by-products (such as the Bioalloy Group’s work), to
the manipulation of microorganisms by means of genetic intervention (more on that to
follow). In general, working with these organisms is relatively easy, and the work can be
performed in a nonspecialized environment, using easily obtained, off-the-shelf items.
Given the accessibility of some of these organisms and the straightforwardness of their
propagation, participants have been alerted to potential hazards that some of these organ-
isms represent.

To end the first awe-inspiring day, all the participants and coordinators sit down to
reflect on the day’s events. A group discussion commences—which continues sporadically
for the entire week—in relation to what has been accomplished and everyone’s personal
reactions to what they have experienced. Moral codes and belief systems are reevaluated.
But this is just the start; by the end of the week, with several more life science experi-
ments and encounters, many participants will further question their ethical stance.

Genes and Hype

Day rwo starts with the statement “You are about to be implicated in genetic engineering.
Are you sure you want to go on?” This is the molecular biology day, the day on which
we will delve deep into the cell and reduce life to a molecule. DNA is extracted from
plants and visually compared to the DNA extracted from each participant’s cheek cells
(figure 9.3).

How can our DNA which is believed to control the mechanisms of a Supreme Being, look and be
similar to that of a common old pea plant! Maybe this can be seen as the ultimate in life’s naked-
ness. The confrontation of staring at the molecule that we are led to believe, along with our personal
space, makes us who we are! Maybe if we can reduce life down to a single molecule and see there
is no difference, then and only then will we be able to tolerate each other’s diversity!*

From the fairly straightforward DNA isolation—which includes a demonstration of
performing this procedure using items and materials found in the kitchen (which yielded
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Figure 9.3 Richard Pell, an American artist at the University of California, Irvine, workshop with a speci-
men of his own DNA, extracted from his cheek cells.

substantial amounts of nonpurified DNA)—we move to have a glimpse of high-end
molecular biology. These experiments include DNA fingerprinting and gene mapping.
They provide a very tangible example of the tools molecular biologists use to learn about
and manipulate life at the molecular level (which range from the use of electrophoresis
equipment to the use of enzymes), as well as the need for mathematical skills. The
highlight of the day is a bacterial transformation, hands-on genetic engineering. The
participants are given the green florescence protein (GFP) gene (originally obtained from
a jellyfish) and a culture of bacterial cells (a weakened strain of E. co/i bacteria). When
successful, the participants genetically engineer the bacteria with the jellyfish gene to
create fluorescent bacteria.

Some of what is starting to be seen as seminal pieces in the emerging area of biological
art (sometimes known as bioart) involves the genetic manipulation of organisms and, in
particular, bacteria. Joe Davis’s Microvenus is widely accepted as the first artwork to be
produced by inserting a novel strand of “artistic” DNA molecule into a living organism
(figure 9.4). However, the first such piece to be exhibited was Genesis, by Eduardo Kac
(Ars Electronica, 1999), and another piece that used similar techniques is GeneTerra by
Critical Art Ensemble. This area of artistic engagement seems to parallel, and in some
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Figure 9.4 One of the original pieces of transgenic bioart is Joe Davis’s Microvenus. Joe transformed a
simple image into synthetic molecules of DNA.

cases to critique, the hyperbolic discourse concerning molecular biology; genehype seems
to dominate public discourse about modern biology to the degree that often everything
biological is presented as synonymous with genetics. The practice of molecular biology
in the context of art also makes a neat (but mainly false) linear progression from digital
art to biological art, as they both involve some form of manipulation of code. Some artists
have even coined specific terms to describe this type of work: for example, “geneaesthetics”
(Joe Davis), “transgenic Art” (Eduardo Kac), “geneart,” and more.

The day’s practical sessions end with a final question: “You have created these trans-
genic GFP-expressing organisms. Do you feel morally responsible to destroy them?” The
following day the concerned participants are invited to observe the destruction of the GM
bacteria in an autoclave (a giant pressure cooker).

The Hobhyist/Amateur Biologists

As the workshop is run in a scientific laboratory, many of the practical sessions are very
scientifically oriented. Much of the equipment accessed is similar to that used in research
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and industry laboratories. One of the major goals of this workshop is to inform and teach
the participants about alternative methods which can be used for many of these biotech-
nological experiments. For instance, DNA extraction, culture media preparation, and
tissue engineering can be completed at home, and many of the ingredients and much of
the equipment used in laboratories can be sourced from the kitchen, the household, the
supermarket, and the local hardware store.

I'm starting to believe that the scientific laboratory may be just an overelaborate kitchen designed
by scientists to mystify the sciences behind closed doors.*

The aim is to develop an inexpensive tool kit for non-biologists who are interested in
pursuing research and development of biological projects at home or in the studio. One
of reasons for the inhibiting costs of scientific equipment is their need to be as precise as
possible. This is not always the need of artists or hobbyists. Therefore, developing non-
scientific biological tools can be done at a fraction of the costs usually associated with
research in the life sciences. By presenting these alternatives to the workshop participants,
we hope to help in the formation of a community of hobbyists and to share an open source
ethos of biological research. By making this type of research more accessible and afford-
able, we hope to foster a democratization of the knowledge of life and to open avenues of
investigation that are now accessible only to a selected privileged few.

For example, sterility is all-important for all the biotechnological sciences. To achieve
this, many of the experiments are completed in a sterile laminar flow cabinet or a biologi-
cal safety cabinet. The coordinators demonstrate how to build a sterile hood quickly and
cheaply. Many of the parts are now commercially available, especially HEPA filters that
have, ironically, dramatically come down in price after the first Iraq war and the fear of
a biological attack.

Fragments of Complex Beings

Before day three commences, the participants are asked to bring in a piece of meat from
the butcher, the fresher the better. The aim of this day is to introduce the participants
to animal cell culture and tissue engineering. This area of investigation presents some
tantalizing questions, such as whether the cells from a piece of meat ready for human
consumption are still living. The workshop’s intensity is beginning to rise, and emotions
are on edge.

At what point can a mass of cells be classified as nonliving?*
An anecdote from the workshop we conducted with Arts Catalyst at Kings College in

London can illustrate the point. Prior to the animal tissue culture experiments, José
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Good morning, the worm, your Honout,

The Crown will plainly show,

The prisoner who now stands before you,
Was caught red-handed showing feelings,
Showing feelings of an almost human nature.
This will not do.

Call the schoolmaster!

—FPink Floyd, The Wal} 1979

Figure 9.5 Verena Kaminiarz in the Kings College London workshop holding the worm that held the art-
science world in judgment.

Eugenio Marchesi, a Spanish artist, brought in a worm from the surrounding gardens as
a possible specimen for the animal culture experiment (figure 9.5). The worm was put in
the fridge to hibernate until its fate was decided. A group discussion followed, debating
the use of the worm, and soon became an ethical dilemma for the group.

As the week goes on, the group starts to bond. Friends gel and foes oppose, all of which is leading
to the formation of excellent and intense group discussions.*

In the absence of the worm, the discussion was somewhat hypothetical. “It is just a
worm—Ilet’s just get some tissue out of it,” one participant suggested. “No, we should
not use any living animals,” another responded (somewhat hypocritically, as we were about
to use meat from the butcher). Then a suggestion for a compromise came about: “What
if we use one half of the worm for culturing and let the other half go free?” (The vital
half of a worm will survive the other half’s amputation.) “But if we let the worm go, it
will probably be eaten by a bird!” was one response. The discussion went on for some
time, to the astonishment of the local scientists and technicians. “If it was a group of
medical students, the worm will be chopped without a second thought” one of them told
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us afterward. By the end of this phase of the discussion, the consensus seemed to favor
the Solomonic' proposal of cutting the worm in half. But when the worm was removed
from the fridge, it lifted one of its ends and seemed to scan the room, “looking” at the
participants. The presence of the worm shifted the balance, and it was set free
unharmed.

In a sense this story illustrates one of the important aspects of the workshop and of
biological art in general. While the worm was hidden, the discussion could have been
seen as academic, bearing no phenomenological or direct involvement with the worm
itself. The apparent shift in the group’s resolve to harm the worm could have been brought
about only by the very real existence of the worm in front of participants. The need to
look the subject “in the eye” might be one of the most important aspects of the emerging
area of artistic exploration involving the use, manipulation, and display of living biological
systems.

Each participant begins the process of tissue engineering from the piece of meat he or
she has purchased from the butcher. All sorts of animal and tissue types are present, from
a T-bone steak to a pig’s hock and a frozen chicken. Scalpels start mincing the meat into
smaller samples, and the bone saw’s blade cuts through the bone, exposing the marrow
as its high-pitched resonance rings around the room. Dissected and disassociated frag-
ments of both the steak sample and the marrow are placed into the culture media and
incubated overnight.

As the freezing process applied to the frozen chook would have lysed (split open) all the cells henc