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The Biopolitics of Postmodern Bodies:
Determinations of Self in Immune System Discourse!

for Robert Filomeno, If Koch’s postulates must be fulfilled to
who loved peace and died of AIDS, identify a given microbe with a given
and with thanks to disease, perhaps it would be helpful, in
Scott Gilbert, Rusten Hogness, rewriting the AIDS text, to take “Turner’s
Rayna Rapp, and Joan Scott postulates” into account (20%): 1) disease

is a language; 2) the body is a
representation; and 3) medicine is a
political practice. (Treichler 27)

Non-self: A term covering everything
which is detectably different from an
animal's own constituents. (Playfair 1)

... Immune system must recognize self in
some manner in order to react to
something foreign. (Golub 482)

Lumpy Discourses and the Denatured Bodies

of Biology and Medicine

It has become commonplace to emphasize the multiple and spe-
cific cultural dialects interlaced in any social negotiation of disease, illness,
and sickness in the contemporary worlds marked by biological research,
biotechnology, and scientific medicine. The language of biomedicine is never
alone in the field of empowering meanings, and its power does not flow from
a consensus about symbols and actions in the face of suffering. Paula
Treichler’s excellent phrase in the title of her essay on the constantly
contested meanings of AIDS as an ‘“epidemic of signification” could be
applied widely to the social text of sickness. The power of biomedical
language — with its stunning artifacts, images, architectures, social forms,
and technologies - for shaping the unequal experience of sickness and death
for millions is a social fact deriving from ongoing heterogeneous social
processes. The power of biomedicine and biotechnology is constantly re-
produced, or it would cease. This power is not a thing fixed and permanent,
embedded in plastic and ready to section for microscopic observation by the
historian or critic. The cultural and material authority of biomedicine’s pro-
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ductions of bodies and selves is more vulnerable, more dynamic, more elu-
sive, and more powerful than that.

But if there has been recognition of the many non-, para-, anti-, or
extra-scientific languages in company with biomedicine that structure the
embodied semiosis of mortality in the industrialized world, it is much less
common to find emphasis on the multiple languages within the territory that
is often so glibly marked scientific. “Science says” is represented as a
univocal language. Yet even the spliced character of the potent words in “sci-
ence” hints at a barely contained and inharmonious heterogeneity. The
words for the overlapping discourses and their objects of knowledge, and for
the abstract corporate names for the concrete places where the discourse-
building work is done, suggest both the blunt foreshortening of technicist ap-
proaches to communication and the uncontainable pressures and confusions
at the boundaries of meanings within “science™ - biotechnology, biomedi-
cine, psychoneuroimmunology, immunogenetics, immunoendocrinology,
neuroendocrinology, monoclonal antibodies, hybridomas, interleukines,
Genentech, Embrex, Immunetech, Biogen.

This paper explores some of the contending popular and techni-
cal languages constructing biomedical, biotechnical bodies and selves in
postmodern scientific culture in the United States in the 1980s. Scientific dis-
courses are “lumpy”; they contain and enact condensed contestations for
meanings and practices. The chief object of my attention will be the potent
and polymorphous object of belief, knowledge, and practice called the im-
mune system. My thesis is that the immune system is an elaborate icon for
principal systems of symholic and material “difference” in late capitalism.
Pre-eminently a twentieth-century object, the immune system is a map
drawn to guide recognition and misrecognition of self and other in the dialec-
tics of f"““’f“ biopolitics. That is, the immune system is a plan for meaning-
ful action to construct and maintain the boundaries for what may count as
;l; and other in the crucial realms of the normal and the pathological. The
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The immune system is both an iconic mythic object in high-tech-
nology culture and a subject of research and clinical practice of the first im-
portance. Myth, laboratory, and clinic are intimately interwoven. This mun-
dane point was fortuitously captured in the title listings in the 1986-87 Books
in Print, where | was searching for a particular undergraduate textbook on
immunology. The several pages of entries beginning with the prefix
“immuno-" were bounded, according to the English rules of alphabetical list-
ing, by a volume called Immortals of Science Fiction, near one end, and by The
Immutability of God, at the other. Examining the last section of the textbook
to which Books in Print led me, Immunology: A Synthesis (Golub), 1 found
what | was looking for: an historical progression of diagrams of theories of
immunological regulation and an obituary for their draftsman, an important
immunologist, Richard K. Gershon, who “discovered” the suppressor T cell.
The standard obituary tropes for the scientist, who “must have had what the
earliest explorers had, an insatiable desire to be the first person to see some-
thing, to know that you are where no man has been before,” set the tone. The
hero-scientist “gloried in the layer upon layer of [the immune response’s]
complexity. He thrilled at seeing a layer of that complexity which no one had
seen before” (Golub 531-32). It is reasonable to suppose that all the likely
readers of this textbook have been reared within hearing range of the ringing
tones of the introduction to the voyages of the federation starship “Enter-
prise” in Star Trek —to go where no man has gone before. Science remains an
important genre of western exploration and travel literature. Similarly, no
reader, no matter how literal-minded, could be innocent of the gendered
erotic trope that figures the hero’s probing nature’s laminated secrets, glory-
ing simultaneously in the layered complexity and in his own techno-erotic
touch that goes ever deeper. Science as heroic quest and as erotic technique
applied to the body of nature are utterly conventional figures. They take on a
particular edge in late twentieth-century immune system discourse, where
themes of nuclear exterminism, space adventure, extraterrestrialism, exotic
invaders, and military high-technology are pervasive.

But Golub’s and Gershon's intended and explicit text is not about
space invaders and the immune system as a Star Wars prototype. Their theme
is the love of complexity and the intimate natural bodily technologies for gen-
erating the harmonies of organic life. In four diagrams - dated 1968, 1974,
1977, and 1982 - Gershon sketched his conception of “the immunological or-
chestra.” This orchestra is a wonderful picture of the mythic and technical di-
mensions of the immune system. All of the diagrams are about cooperation
and control, the major themes of organismic biology since the late eighteenth
century. From his commanding position in the root of a lymph node, G.0.D.
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conducts the orchestra of T and B cells and macrophages as they march about
the body and play their specific parts. The lymphocytes all look like Casper
the Ghost, with the appropriate distinguishing nuclear morphologies drawn
in the center of their shapeless bodies. Baton in hand, G.0.D.'s arms are
raised in quotation of a symphonic conductor. G.0.D. recalls the other 1960s
biereligious, Nobel prize-winning “joke” about the coded bodily text of post-
DNA biology and medicine - the Central Dogma of molecular biology that
specifies that “information” flows only from DNA to RNA to protein. These
three were called the Blessed Trinity of the secularized sacred body, and his-
tories of the great adventures of molecular biology could be titled The Eighth
Day of Creation (Judson), an image that takes on a certain irony in the ven-
ture capital and political environments of current biotechnology companies,
like Genentech. In the technical-mythic systems of molecular biology, code
rules embodied structure and function, never the reverse. Genesis is a seri-
ous joke, when the body is theorized as a coded text whose secrets vield only
to the proper reading conventions, and when the laboratory seems best char-
acterized as a vast assemblage of technological and organic inscription de-
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vices. The Central Dogma was about a master control system for information
flow in the codes that determine meaning in the great technological commu-
nication systems that organisms progressively have become after World War
II. The body is an artificial intelligence system, and the relation of copy and
original is reversed and then exploded.

G.0.D. is the Generator of Diversity, the source of the awe-inspir-
ing multipie specificities of the polymorphous system of recognition and mis-
recognition we call the immune system. By the second diagram (1974),
G.0.D. is no longer in front of the immune orchestra but is standing, arms
folded, looking authoritative but not very busy, at the top of the lymph node,
surrounded by the musical lymphocytes. A special cell, the T suppressor cell,
has taken over the role of conductor. By 1977, the diagram no longer has a
single conductor, but is “led” by three rather mysterious subsets of T cells,
who hold a total of 12 batons signifying their direction-giving surface identity
markers; and G.0.D. scratches his head in patent confusion. But the immune
band plays on. In the final diagram from 1982, “the generator of diversity
seems resigned to the conflicting calls of the angels of help and suppression,”
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who perch above his left and right shoulders (536). Besides G.0.D. and the
two angels, there is a T cell conductor and two conflicting prompters, “each
urging its own interpretation.” The joke of single masterly control of organis-
mic harmony in the symphonic system responsible for the integrity of “self”
has become a Kind of postmodern pastiche of multiple centers and peripher-
ies, where the immune music that the page suggests would surely sound like
nursery school space music. All the actors that used to be on the stage set for
the unambiguous and coherent biopolitical subject are still present, but their
harmonies are definitely a bit problematic.

By the 1980s, the immune system is unambiguously a postmodern
object - symbolically, technically, and politically. Katherine Hayles charac-
terizes postmodernism in terms of “three waves of developments occurring
at multiple sites within the culture, including literature and science”
(“Denaturalizing™). Her archaeology begins with Saussurrean linguistics,
through which symbol systems were “denaturalized.” Internally generated
relational difference, rather than mimesis, ruled signification. Hayles sees
the culmination of this approach in Claude Shannon’s mid-century statistical
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theory of information, developed for packing the largest number of signals on
a transmission line for the Bell Telephone Company and extended to cover com-
munication acts in general, inciuding those directed by the codes of bodily
semiosis in ethology or molecular biology. “Information” generating and
processing systems, therefore, are postmodern objects, embedded in a theory
of internally differentiated signifiers and remote from doctrines of represen-
tation as mimesis. A history-changing artifact, “information” exists only in
very specific kinds of universes.® Progressively, the world and the sign
seemed to exist in incommensurable universes — there was literally no meas-
ure linking them, and the reading conventions for all texts came to resemble
those required for science fiction. What emerged was a global technology
that “made the separation of text from context an everyday experience.”
Hayles’s second wave, “energized by the rapid development of information
technology, made the disappearance of stable, reproducible context an inter-
national phenomenon. . .. Context was no longer a natural part of every ex-
perience, but an artifact that could be altered at will.” Hayles’s third wave of
denaturalization concerned time. “Beginning with the Special Theory of Rel-
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alivity. time increasingly came to be seen not as an inevitable progression
ainné a linear scale to which all humans were subject, but as a construct that
could be conceived in different ways.”

Language is no longer an echo of the verbum dei, but a technical
construct working on principles of internally generated difference. If the
early modern natural philosopher or Renaissance physician conducted an ex-
egesis of the text of nature written in the language of geometry or of cosmic
correspondences, the postmodern scientist still reads for a living, but has as a
text the coded systems of recognition — prone to the pathologies of mis-recog-
nition — embodied in objects like computer networks and immune systems.
The extraordinarily close tie of language and technology could hardly be
overstressed in postmodernism. The “construct” is at the center of attention;
making, reading, writing, and meaning seem to be very close to the same
thing. This near identity between technology, body, and semiosis suggests a
particular edge to the mutually constitutive relations of political economy,
symbaol, and science that “inform™ contemporary research trends in medical
anthropology.

The Apparatus of Bodily Production: The Techno-Biopolitics
of Engagement

Bodies, then, are not born; they are made. Bodies have been as
thoroughly denaturalized as sign, context, and time. Late twentieth-century
bodies do not grow from internal harmonic principles theorized within Ro-
manticism. Neither are they discovered in the domains of realism and mod-
ernism. One is not born a woman, Simone de Beauvoir correctly insisted. It
took the political-epistemological terrain of postmodernism to be able to in-
sist on a co-text to de Beauvoir's: one is not born an organism. Organisms are
made; they are constructs of a world-changing kind. The constructions of an
organism's boundaries, the job of the discourses of immunology, are particu-
larly potent mediators of the experiences of sickness and death for industrial
and post-industrial people.

In this overdetermined context, | will ironically - and inescapably -
invoke a constructionist concept as an analytic device to pursue an under-
standing of what kinds of units, selves, and individuals inhabit the universe
structured by immune system discourse: | call the conceptual tool “the appa-
ratus of bodily production.” In her analysis of the production of the poem as
an object of literary value, Katie King offers tools that clarify the particular
historicity of scientific bodies. Partially recalling Althusser’s formulation,
Ning suggests the term “apparatus of literary production” to highlight the
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emergence of what is embodied as literature at the intersection of art, busi-
ness, and technology. She applies this analytic frame to the relation of women
and writing technologies.

I would like to adapt her work to the articulation of bodies and
other objects of value in scientific productions of knowledge. At first glance,
there is a limitation to using King's scheme, and that limitation is inherent in
the “facticity” of biological discourse, which is absent from literary discourse
and its knowledge claims. But, by means of a social/epistemological/ethical
operator, | wish to translate the ideological dimension of “facticity” into an
entity called a “material-semiotic actor.” Scientific bodies are not ideological
constructions. Always radically historically specific, bodies have a different
kind of specificity and effectivity, and so they invite a different kind of en-
gagement and intervention. “Material-semiotic actor” is intended to high-
light the object of knowledge as an active part of the apparatus of bodily pro-
duction, without ever implying the immediate presence of such objects or,
what is the same thing, their final or unigue determination of what can count as
objective knowledge of a biomedical body at a particular historical juncture.
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Like King's objects called “poems,” sites of literary production
where language also is an actor, bodies as objects of knowledge are material-
semiotic generative nodes. Their boundaries materialize in social interac-
tion: “objects” like bodies do not pre-exist as such. Scientific objectivity (the
siting/sighting of objects) is not about dis-engaged discovery, but about mu-
tual and usually unequal structuring, about taking risks. The various con-
tending biological bodies emerge at the intersection of biological research,
writing, and publishing; medical and other business practices; cultural pro-
ductions of all kinds, including available metaphors and narratives; and tech-
nology, such as the visualization technologies that bring color-enhanced
killer T cells and intimate photographs of the developing fetus into high-gloss
art books for every middle-class home (Nilsson “Child”; “Body”). But also in-
vited into that node of intersection is the analogue to the lively languages that
actively intertwine in the production of literary value: the coyote and protean
embodiments of a world as witty agent and actor. Perhaps our hopes for ac-
countability in the techno-biopolitics within postmodern frames turn on
revisioning the world as coding trickster with whom we must learn to con-
verse. Like a protein subjected to stress, the world for us may be thoroughly
denatured, but it is not any less consequential. So while the late twentieth-
century immune system is a construct of an elaborate apparatus of bodily
production, neither the immune system nor any other of bio-medicine’s
world-changing bodies - like a virus - is a ghostly fantasy. Coyote is not a
ghost, merely a protean trickster.

The following chart abstracts and dichotomizes two historical
moments in the biomedical production of bodies from the late nineteenth
century to the 1980s. The chart highlights epistemological, cultural, and po-
litical aspects of possible contestations for constructions of scientific bodies
in this century. The chart itselfl is a traditional little machine for making par-
ticular meanings. Not a description, it must be read as an argument, and one
which relies on a suspect technology for the production of meanings — binary
dichotomization.

Representation Simulation

Bourgeois novel Science fiction

Realism and modernism Postmodernism
Organism Biotic component, code
Work Fext

Mimesis Play of signifiers

Depth, integrity Surface, boundary

Heat Noise
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Biology as clinical practice Biology as inscription

Physiology Communications engineering
Microbiology, tuberculosis Immunclogy, AIDS

Magic Buliet Immunomodulation

Small group Subsystem

Perfection Optimization

Eugenics Genelic engincering
Decadence Obsolescence

Hygiene Stress management

Organic division of laber Ergonomics, cybernetics

Functional specialization Modular construction

Biological determinism Systern constraints

Reproduction Replication

Individual Replicon

Community ecology Ecosystem

Racial chain of being United Nations humanisim
Colonialism Multinational capitalism
Nature/Culture Fields of difference
Cooperation Communications enhancement
Freud Lacan

Sex Surrogacy

Labor Robotics

Mind Artificial intelligence
WVWorld War 11 Star Yars

VVhite Capitalist Patriarchy Informatics of Domination

It is impossible to see the entries in the right-hand column as
“patural,” a realization that subverts naturalistic status for the left-hand col-
umn as well. From the eighteenth to the mid-twentieth centuries, the great
historical constructions of gender, race, and class were embedded in the or-
ganically marked bodies of woman, the colonized or enslaved, and the
worker. Those inhabiting these marked bodies have been symbolically other
to the rational self of universal, and so unmarked, species man, a coherent
subject. The marked organic body has been a critical locus of cultural and po-
litical contestation, crucial both to the languages of liberatory politics of iden-
tity and to systems of domination drawing on widely shared languages of na-
ture constructed as resource for the appropriations of culture. For example,
the sexualized bodies of nineteenth-century middle-class medical advice 1it-
erature in England and the United States, in their female form organized
around the maternal function and the physical site of the uterus and in their
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male form ordered by the spermatic economy tied closely to the nervous sys-
tem, were part of an elaborate discourse of organic economy. The narrative
field in which these bodies moved generated accounts of rational citizenship,
bourgeois family life, and prophylaxis against sexual pollution and ineffi-
ciency, such as prostitution, criminality, or race suicide. Some feminist poli-
tics argued for the full inclusion of women in the body politic on grounds of
maternal functions in the domestic economy extended to a public world. Late
into the twentieth century, gay and lesbian politics have ironically and criti-
cally embraced the marked bodies constructed in nineteenth- and twentieth-
century sexologies and gender-identity medicines to create a complex hu-
manist discourse of sexual liberation. Negritude, feminine writing, various
separatisms, and other recent cultural movements have both drawn on and
subverted the logics of naturalization central lo biomedical discourse on race
and gender in the histories of colonization and male supremacy. In all of
these various, oppositionally interlinked, political and biomedical accounts,
the body remained a relatively unambiguous locus of identity, agency, labor,
and hierarchicalized function. Both scientific humanisms and biological
determinisms could be authorized and contested in terms of the biological
organism crafled in post-eighteenth century life sciences.

But how do narratives of the normal and the pathological work
when the biological and medical body is symbolized and operated upon, not
as a system of work, organized by the hierarchical division of labor, ordered
by a privileged dialectic between highly localized nervous and reproductive
functions, but instead as a coded text, organized as an engineered communi-
cations system, ordered by a fluid and dispersed command-control-intelli-
gence network? From the mid-twentieth century, biomedical discourses have
been progressively organized around a very different set of technologies and
practices, which have destabilized the symbolic privilege of the hierarchical,
localized, organic body. Concurrently - and out of some of the same historical
matrices of decolonization, muitinational capitalism, worldwide hi-tech mili-
tarization, and the emergence, in local and global politics, of new collective
political actors from among those persons previously consigned to labor in si-
lence — the question of “differences” has destabilized humanist discourses of
liberation based on a politics of identity and substantive unity. Feminist the-
ory as a self-conscious discursive practice has been generated in this post-
World War i1 period characterized by the translation of western scientific and
political languages of nature from those based on work, localization, and the
marked body to those based on codes, dispersal and networking, and the
fragmented post-modern subject. An account of the biomedical, biotechnical
body must start from the multiple molecular interfacings of genetic, nervous,



endocerine, and immune systems, Biology is about recognition and misre-
cognition, coding errors, the body’s reading practices (e.g., frameshift muta-
tions). and billion dollar projects to sequence the human genome to be pub-
lished and stored in a national genetic “librarv.” The body is conceived as a
strategic system, highly militarized in key arenas of imagery and practice.
Sex, sexuality, and reproduction are theorized in terms of local investment
strategies; the body ceases to be a stable spatial map of normalized functions
and instead emerges as a highly mobile field of strategic differences. The
biomedical-biotechnical body is a semiotic system, a Compiex meaning-pro-
ducing field, for which the diseourse of immunology, i.e., the central bmmt*

dical discourse on recognition, misrecognition, has bemme a high-stakes

practice i many senses.

In relation to objects like biotic components and codes, one must
think not in terms of laws of growth and essential properties, but rather in
terms of strategies of design, boundary constraints, rates of flow, svstem
logics, and costs of lowering constraints. Sexual reproduction becomes one
possible strategy among many, with costs and benefits theorized as a function
of the svstem environment. Disease is a subspecies of information malfunc-
tion or communications pathology; disease is a process of misrecognition or
transgression of the boundaries of a strategic assemblage called selfl ldeolo-
gies of sexual reproduction can no longer easily call upon the notions of un-
problematic sex and sex role as organic aspects of “healthy” natural objects
like organisms and families. Likewise for race, ideologies of human diversity
have to be developed in terms of frequencies of parameters and fields of
power-charged differences, not essences and natural origins or homes. Race
and sex, like individuals, are artifacts sustained or undermined by the discur-
sive nexus of knowledge and power. Anyv objects or persons can be reasona-
biv thought of in terms of disassembly and reassembly: no “natural” architec-
tures constrain svstem design. Design is nonetheless highly constrained.
What counts as a “unit,” a one, is highly problematic, not a permanent given.
Individuality is a strategic defense problem.

One should expect control strategies to concentrate on bhoundary
conditions and interfaces, on rates of flow across boundaries, not on the in-
tegrity of natural objects. “Integrity™ or “sincerity” of the western self gives
way o decision procedures, expert systems, and resource investment strate-
gies. “Degrees of freedom”™ becomes a very powerful metaphor for politics.
Human beings. like any other component or subsystem, must be localized in
a system architecture whose basic modes of operation are probabilistic. No
nbjects, spaces, or bodies are sacred in themselves; any component can be in-
terfaced with any other if the proper standard, the proper code, can be con-
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structed for processing signals in a common language. In particular, there 1s
no ground for ontologically opposing the organic, the technical, and the tex-
tual* But neither is there any ground for opposing the mythical to the or-
ganic, textual, and technical. Their convergences are more important than
their residual oppositions. The privileged pathology affecting all kinds of
compenents in this universe is stress — communications breakdown. In the
body, stress is theorized 1o operate by “depressing” the immune system. Bod-
ies have become cyborgs - cybernetic organisms - compounds of hybrid
techno-organic embodiment and textuality (Haraway “Manifesto”). The
cvborg is text, machine, body, and metaphor - all theorized and enaged in
practice in terms of communications.

Cyborgs for Earthly Survival’

However, just as the nineteenth- and twentieth-century organism
accomodated a diverse field of cultural, political, financial, theoretic, and
technical contestation, so also the cyborg is a contested and heterogeneous
construct. It is capable of sustaining oppositional and liberatory projects at
the levels of research practice, cultural productions, and political interven-
tion. The large theme of the cyborg may be introduced by examining con-
trasting constructions of the late twentieth-century biotechnical body, or of
other contemporary postmodern communications systems. These constructs
may be conceived and built in at least two opposed modes: 1) in terms of
master control principles, articulated within a rationalist paradigm of lan-
guage and embodiment; or 2) in terms of complex, structurally embedded
semiosis with many “generators of diversity” within a counter-rationalist
{not irrationalist) or hermeneutic/situationist/constructivist discourse read-
ily available within western science and philosophy. Terry Winograd's and
Fernando Flores's joint work on Understanding Computers and Cognition is
particularly suggestive for thinking about the potentials for cultural/scientif-
ic/political contestation over the technologies of the representation and em-
bodiment of “difference™ within immunological discourse, whose object of
knowledge is a kind of “artificial intelligence/language/communication sys-
tem of the biological body.™

Winograd and Flores conduct a detailed critique of the rationalist
paradigm for understanding embodied (or “structure-determined”) percep-
tual and language systems and for designing computers that can function as

prostheses in human projects. In the simple form of the rationalist model of
cognition,

one lakes for granied the existence of an objective reality made up
of things bearing properties and enlering into relations. A cognitive
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being gathers “information” about those things and builds up a
mental “model” which will be in some respects correct (a faithful rep-
reseniation of reality) and in other respects incorrect. Knowledge is a
storehouse of representations that can be called upon to do reasoning

and that can be translated into language. Thinking is a process aof

manipulating those representations. (WWinograd “Computers”)

It is this doctrine of representation that Winograd finds wrong in many
senses, including the plane of political and moral discourse usually sup-
pressed in scientific writing. The doctrine is also technically wrong for fur-
ther guiding research in sofiware design. “Contrary 1o common consensus,
the ‘commonsense’ understanding of language, thought, and rationality in-
herent in this tradition ultimately Ainders the fruitful application of computer
technology to human life and work” (Winograd). Drawing on Heidegger,
Gadamer, Maturana, and others, Winograd and Flores develop a docirine of
interdependence of interpreter and interpreted, which are not discrete and
independent entities. Situated pre-understandings are critical to all commu-
nication and action, “Structure-determined systems™ with histories shaped
through processes of “structural-coupling” give a better approach to percep-
tion than doctrines of representation.

Changes in the environment have the potential of changing the rel-
ative patterns of activity within the nervous svstem itself that in
turn orient the organism’s behavior, a perspective that invalidates
the assumption that we acquire representations of our environ-
ment. Interpretation, that is, arises as a necesssary consequence of
the structure of biological beings. (Hinograd)

Winograd conceives the coupling of the inner and outer worlds of organisms
and ecosystems, of organisms with each other, or of organic and technical
structures in terms of metaphors of language, communciation, and construc-
tion — but not in terms of a rationalist doctrine of mind and language or a dis-
embodied instrumentalism. Linguistic acts involve shared acts of interpreta-
tion, and they are fundamentally tied to engaged location in a structured
world. Context is a fundamental matter, not as surrounding “information,”
but as co-structure or ca-text. Cognition, engagement, and situation-depend-
ence are linked concepts for Winograd, technically and philosophically. Lan-
guage is not about description, but about commitment. The point applies o
“natural” language and to “built” language.

How would such a way of theorizing the technics and biologics of

communication affect immune system discourse about the body's “technol-




mliopoﬁdudromnodwn&od’m

ogy” for recognizing self and other and for mediating between “mind” and
“bod_\'" in postmodern culture? Just as computer design is a map of and for
ways of living, the immune system is in some sense a diagram of relation-
shi-ps and a guide for action in the face of questions about the boundaries of
the self and about mortality. Immune system discourse is about constraint
and possibility for engaging in a world full of “difference,” replete with non-
self. Winograd’s and Flores's approach contains a way to contest for notions
of pathology, or “breakdown,” without militarizing the terrain of the body.

Breakdowns play a central role in human understanding. A break
down is not a negative situation to be avoided, but a situation of
non-obviousness, in which some aspect of the network of tools that
we are engaged in using is brought forth to visibility. . . . . A break-
down reveals the nexus of relations necessary for us to accomplish
our task. . .. This creates a clear objeclive for design - to anticipate
the form of breakdowns and provide a space of possibilities for ac-
tion when they occur. (Winograd)

This is not a Star Wars or Strategic Computing Initiative relation to vulnera-
bility, but neither does it deny therapeutic action. It insists on locating thera-
peutic, reconstructive action (and so theoretic understanding) in terms of sit-
uated purposes, not fantasies of the utterly defended self in a body as auto-
mated, militarized factory, a kind of ultimate self as Robotic Battle Manager
meeting the enemy (not-sell) as it invades in the form of bits of foreign infor-
mation threatening to take over the master control codes.

Situated purposes are necessarily finite, rooted in partiality and a
subtle play of same and different, maintenance and dissolution. Winograd's
and Flores's linguistic systems are “denaturalized,” fully constructivist enti-
ties; and in that sense they are postmodern cyborgs that do not rely on imper-
meable boundaries between the organic, technical, and textual. But their lin-
guistic/communication systems are distinctly oppositional to the Al cyborgs
of an “information society,” with its exterminist pathologies of final abstrac-
tion from vulnerability, and so from embodiment.”

The One and the Many: Selves, Individuals, Units, and Subjects

What is constituted as an individual within postmodern biotech-
nical, biomedical discourse? There is no easy answer to this question, for
even the most reliable western individuated bodies, the mice and men of a
well-equipped laboratory, neither stop nor start at the skin, which is itself
something of a teeming jungle threatening illicit fusions, especially from the
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perspective of a scanning electron microscope. The multi-bitlion dollar
project to sequence “the human genome” in a definitive genetic library
might be seen as one practical answer to the construction of “man” as “sub-
ject” of science. The genome project is a kind of technology of postiodern
humanism, defining “the” genome by reading and writing it. The technology
required for this particular kind of literacy is suggested by the advertisement
for MacroGene Workstation. The ad ties the mythical, organic, technical, and
textual together with particular literalness in its graphic invocation of the
“missing link” crawling from the water onto the land, while the text reads:
“In the LKB MacroGene Workstation {for sequencing nucleic acids), there are
no ‘missing links.'” (See figure). The monster Ichthyostega crawling out of
the deep in one of the earth’s great transitions is a perfect figure for late
twentieth-century bedily and technical metamorphoses. An act of canoniza-
tion to make the theorists of the humanities pause, the standard reference
work called the human genome would be the means through which human
diversity and its pathologies could be tamed in the exhaustive code kept by a
national or international genetic bureau of standards. Costs of storage of the
giant dictionary will probably exceed costs of its production, but this is a
mundane matter to any librarian (Roberts, “Human Genome"; “New Se-
quencers”; “Who Owns”; Ranigel, “Genome”). Access to this standard for
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“man” will be a matter of international financial, patent, and similar strug-
gles. The Peoples of the Book will finally have a standard genesis story. In the
beginning was the copy.

The Human Genome Project might define postmodern species
being (pace the philosophers), but what of individual being? Richard Daw-
kins raised this knotty problem in The Extended Phenotype. He noted that in
1912, Julian Huxley defined individuality in biological terms as “literally indi-
visibility - the quality of being sufficiently heterogeneous in form to be
rendered non-functional if cut in half” (250). That seems a promising start. In
Huxley's terms, surely you or | would count as an individual, while many
worms would not. The individuality of worms was not achieved even at the
height of bourgeois liberalism, so no cause to worry there. But Huxley’s def-
inition does not answer which function is at issue. Nothing answers that in the
abstract; it depends on what is to be done.” You or | (whatever problematic
address these pronouns have) might be an individual for some purposes, but
not for others. This is a normal ontological state for cyborgs and women, if
not for Aristotelians and men. Function is about action. Here is where Daw-
kins has a radical solution, as he proposes a view of individuality that is
strategic at every level of meaning. There are many kinds of individuals for
Dawkins, but one Kind has primacy. “The whole purpose of our search for a
‘unit of selection’ is to discover a suilable actor to play the leading role in our
metaphors of purpose™ (91). The “metaphors of purpose” come down to a
single bottem line: replication. “A successful replicator is one that succeeds
in lasting, in the form of copies, for a very long time measured in generations,
and succeeds in propagating many copies of itself™ (87-88).

The replicator fragment whose individuality finally matters most,
in the constructed time of evolutionary theory, is not particularly “unitary.”
For all that it serves, for Dawkins, as the “unit” of natural selection, the repli-
cator’s boundaries are not fixed and its inner reaches remain mutable. But
still, these units must be a bit smaller than a “single” gene coding for a pro-
tein. Units are only good enough to sustain the technology of copying. Like
the replicons’ borders, the boundaries of other strategic assemblages are not
fixed either - it ali has to do with the broad net cast by strategies of replication
in a world where selfl and other are very much at stake.

The integrated multi-cellular organism is a phenomenon which has
emerged as a resull of natural selection on primitively selfish repli-
calors. It has paid replicators to behave gregariously [so much for
“harmony," in the short run|. The phenotypic power by which they
ensure their survival is in principle extended and unbounded. In
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practice the organism has arisen as a partially bounded local con-
centration, a shared knot of replicator power, (264)

“In principle extended and unbounded” — this is a remarkable
statement of interconnectedness, but of a very particular kind, one that leads
to theorizing the living world as one vast arms race. “|Plhenotypes that
extend outside the body do not have to be inanimate artifacts: they
themselves can be built of living tissue. ... ! shall show that it is logically
sensible to regard parasite genes as having phenotypic expession in host
bodies and behavior” (210, emphasis mine). But the being who serves as
another’s phenotype is itself populated by propagules with their own replica-
tive ends. “[A]n animal will not necessarily submit passively to being manipu-
lated, and an evolutionary ‘arms race’ is expected to develop™ (39). This is an
arms race that must take account of the stage of the development of the
means of bodily production and the costs of maintaining it:

The many-celled body is a machine for the production of single-
celled propagules. Large bodies, like elephants, are best seen as
heavy plant and machinery, a temporary resource drain, invested
so as lo improve later propagule production. In a sense the germ-
line would “like” to reduce capital investment in heavy machin-
ery.. .. (254)

Large capital is indeed a drain; small is beautiful. But vou and 1 have required
large capital investments, in more than genetic terms. Perhaps we should
Keep an eve on the germ-line, especially since “we” ~ the non-germ-line
components of adult mammals (unless vou identify with vour haploid
gametes and their contents, and some do) - cannot he copy units, “We” can
only aim for a defended selt, not copy fidelity, the property of other sorts of
is the most threatening ather — the propagules, whose

N

units. Within “us’
phenotyvpe we, temporarily, are.

What does all this have to do with the discourse of immunology as
a map of svstems of “difference” in late capitalism? Let me attempt {0 convey
the flavor of representations of the curious bodily object called the human
immune system, culled from textbooks and research reports published in the
1980s. The IS is composed of about 10 to the 12th cells, two orders of magni-
tude more cells than the nervous system has. These cells are regenerated
throughout life from pluripotent stem cells that themselves remain undiffer-
entiated. From embrvonic life through adulthood, the immune system is sited
in several relatively amorphous tissues and organs, including the thymus,
bone marrow, spleen, and Ivmph nodes; but a large fraction of its cells are in
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the blood and lymph circulatory systems and in body fluids and spaces. There
are two major cell lineages to the system: (1) The first is the bmphocytes,
which include the several types of T cells (helper, suppressor, RIEE, Bua T
jations of all these) and the B cells (each type of which can produce only one
sort of the vast array of potential circulating antibodies). T and B cells have
particular specificities capable of recognizing almost any molecular al'ﬂf_\' of
the right size that can ever exist, no matter how clever industrial chemistry
gets. This specificity is enabled by a baroque somatic mutation mechanism,
clonal selection, and a polygenic receptor or marker system. (2) The second
immune cell lineage is the mononuclear phagocyte system, including the
multi-talented macrophages, which, in addition to their other recognition
skills and connections, also appear to share receptors and some hormonal
peptide products with neural cells. Besides the cellular compartment, the im-
mune system comprises a vast array of circulating acellular products, such as
antibodies, lymphokines, and complement components. These molecules
mediate communication among components of the immune system, but also
between the immune system and the nervous and endocrine systems, thus
linking the body's muitiple control and coordination sites and functions. The
genetics of the immune system cells, with their high rates of somatic muta-
tion and gene product splicings and rearrangings to make finished surface
receptors and antibodies, makes a mockery of the notion of a constant
genome even within “one” body. The hierarchical body of old has given way
lo a network-body of truly amazing complexity and specificity. The immune
system is everywhere and nowhere. Its specificities are indefinite if not infi-
nite, and they arise randomly; yet these extraordinary variations are the criti-
cal means of maintaining individual bodily coherence.
In the early 1970s, the Nobel Prize-winning immunologist, Niels
Jerne, proposed a theory of immune system self-regulation, called the net-
work theory, that must complete this minimalist account (Golub 379-92;
Jerne). “The network theory differs from other immunological thinking be-
mus«i it endows the immune system with the ability to regulate itself using
only itself” (Golub 379). Jerne’s basic idea was that any antibody molecule
:;::‘5; :;er:::: t:):ci functionally a‘s both antibody to some antigen and as an-
production of an antibody to itself, albeit at another region of “it-
sell.” All these sites have acquired a nomenclat
keep popular understanding of the theory at ba
conception is simple. The concatenation of in
sponses would go on indefinitely, in a seri i irrort i
Munoglebuiia molecuies m;h e ml‘:e: !:::;:medor mirrorings of sites on

. une system would always be
i a state of dynamic internal responding. It would never be passive, “at rest,”

ure sufficiently daunting to
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awaliting an activating stimulus from a hostile outside. In a sense, there could
be no exterior antigenic structure, no “invader,” that the immune system had
not already “seen” and mirrored internally. Self and other lose their rational-
istic oppositional quality and become subtle plays of partially mirrored read-
ings and responses. The notion of the internal image is the key to the theory,
and it entails the premise that every member of the immune system is capa-
ble of interacting with every other member. As with Dawkins's extended
phenotype, a radical conception of connection emerges unexpectedly at the
heart of postmodern moves. “This is a unique idea, which if correct means
that all possible reactions that the immune system can carry out with
epitopes in the world outside of the animal are already accounted for in the
internal system of paratopes and idiotopes already present inside the animal”
{Golub 382-83).

Jerne’s conception recalls Winograd’s and Flores's insistence on
structural-coupling and structure-determined systems in their approach to
perception. The internal, structured activity of the system is the crucial issue,
not formal representations of the “outer” world within the “inner” world of
the communications system that is the organism. Both Jerne's and
Winograd's formulations resist the means of conceptualization facilitated
most readily by a rationalist theory of recognition or representation. In dis-
cussing what he called the deep structure and generative grammar of the im-
mune systemn, Jerne argued that “an identical structure can appear on many
structures in many contexts and be reacted to by the reader or by the immune
system” (quoted in Golub 384)."

Does the immune system — the fluid, dispersed. networking
techno-organic-textual-mythic system that ties together the more stodgy and
localized centers of the body through its acts of recognition — represent the
ultimate sign of altruistic evolution toward wholeness, in the form of the
means of coordination of a coherent biological self? In a werd, no, at least not
in Leo Buss's persuasive postmodern theoretic scheme of The Evolution of In-
dividuality.

Constituting a kind of technological holism, the earliest cyvber-
netic communications systems-theoretic approaches to the biological body
from the late 1940s through the 1960s privileged coordination, effected by
“circular causal feedback mechanisms.” In the 1950s, biological bodies be-
came technological communications systems, but they were not quite fully
reconstituted as sites of “difference” in its postmodern sense — the play of
signifiers and replicators in a strategic field whose significance depended
problematically, at best, on a world outside itself. Even the first synthetic
proclamations of sociobiology, particularly E. O. Wilson’s Sociobivlogy: The
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New Synthesis, maintained a fundamentally techno-organicist or holist
ontology of the cybernetic organism, or cyborg, repositioned in evolutionary
theory by post-World War 11 extensions and revisions of the principle of natu-
ral selection. This “conservative” dimension of Wilson and of several other
sociobiologists has been roundly criticized by evolutionary theorists who
have gone much further in denaturing the coordinating principles of organis-
mic biology at every level of biotic organization, from gene fragments
through ecosystems. The sociobiological theory of inclusive fitness main-
tained a kind of envelope around the organism and its Kin, but that envelope
has been opened repeatedly in late 1970s and 1980s evolutionary theory.

Dawkins (Selfish Gene; Extended Phenotype) has been among the
most radical disrupters of cyborg biological holism, and in that sense he is
most deeply informed by a postmodern consciousness, in which the logic of
the permeability among the textual, the technic, and the biotic and of the
deep theorization of all possible texts and bodies as strategic assemblages has
made the notions of “organism” or “individual” extremely problematic. (He
ignores the mythic, but it pervades his texts.) “Organism” and “individual”
have not disappeared; rather, they have been fully denaturalized. That is,
they are ontologically contingent constructs from the point of view of the biol-
ogist, not just in the loose ravings of a cultural critic or feminist historian of
science.

Leo Buss reinterpreted two important remaining processes or ob-
jects that had continued to resist such denaturing: 1) embryonic develop-
ment, the very process of the construction of an individual, and 2) immune
system interactions, the iconic means for maintaining the integrity of the one
in the face of the many. His basic argument for the immune system is that it is
made up of several variant cell lineages, each engaged in its own replicative
“ends.” The contending cell lineages serve somatic function because

the receptors that ensure delivery of growth-enhancing mitogens
also compel somatic function. The cytotozic T-cell recognizes ifs
target with the same receptor arrangement used by the
macrophage to activale that cell lineage. It is compelled to attack
the infected cell by the same receptor required for it to obtain
mitogens from helper cells. ... The immune system works by exr-

ploiting the inherent propensity of cells to further their own rate of
replication. (87)

The individual is a constrained accident, not the highest fruit of earth his-
tory’s labors. In metazoan organisms, at least two units of selection, cellular
and individual, pertain, and their “harmony” is highly contingent. The parts



are not for the whole. There is no part'whole relation at all, in any sense Aris-
totle would recognize. Pathology results from a conflict of interests hetween
the cellular and organismic units of selection. Buss has thereby recast the
multi-cellular organism’s means of self-recognition, of the maintenance of
“wholes,” from an illustration of the priority of coordination in biologv's and
medicine’s ontology to a chief witness for the irreducible vulnerability, multi-
plicity, and contingency of every construct of individuality.

The potential meanings of such a move for conceptualizations of
pathology and therapeutics within western biomedicine are, to sayv the least,
intriguing. Is there a way to turn the discourse suggested by Jerne, Dawkins,
and Buss into an oppositional/alternative/ liberatory approach analogous 10
that of Winograd and Flores in cognition and computer research? Is this
postmodern body, this construct of always vulnerable and contingent individ-
uality, necessarily an automated Star Wars battlefield in the now exiraterres-
trial space of the late twentieth-century western scientific body's intimate in-
terior? What might we learn about this question by attending to the many
contemporary representions of the immune system, in visualization prac-
tices, self-help doctrines, biologists” metaphors, discussions of immune sys-
tem diseases, and science fiction? This is a large inquiry, and in the para-
graphs that follow, I will only begin to sketch a few of the sometimes promis-
ing but more often profoundly disturbing recent cultural productions of the
postmodern immune-system-mediated body.' At this stage, the analvsis can
onlv serve to sharpen, not to answer, the question.

Immune Power: Images, Fictions, and Fixrations

This paper opened with a reminder that science has been a travel
discourse, intimately implicated in the other great colonizing and liberatory
readings and writings so hasic to madern constitutions and dissolutions of the
marked bodies of race. sex, and class. The colonizing and the liberatory, and
the constituting and the dissolving, are related as internal images. So | con-
tinue this tour through the science museum of immunology’s cultures with
the “land, ho!” effect described by my colleague, James Clifford, as we waited
in our university chancellor’s office for a meeting in 1986. The chancellor's
office walls featured beautiful celor-enhanced photographic portraits of the
outer planets of earth’s solar system. Each “photograph” created the effect
for the viewer of having been there. Some other observer must have been
there, with a perceptual system like ours and a good camera, to be sure; but it
must have been possible to see the land masses of Jupiter and Saturn coming
into view of the great ships of Voyvager as they crossed the empty reaches of
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space. Twentieth-century people are used 1o the idea that all photographs are
constructs in some sense, and that the appearance that a photograph gives of
being a “message without a code,” i.e., what is pictured being simply there, is
an effect of many layers of history, including, prominently, technology
(Barthes; Petchesky; Haraway, “Teddy Bear”). But the photographs of the
outer planets up the ante on this issue by orders of magnitude. The wonderful
pictures have gone through processes of construction that make the meta-
phor of the “eve of the camera” completely misleading. The chancellor’s
snapshot of Jupiter is a postmodern photographic portrait - a denatured con-
struct of the first order, which has the effect of utter naturalistic realism.
Someone was there. Land, ho! But that someone was a spaceship that sent
back digitalized signals to a whole world of transformers and imagers on a
distant place called “earth,” where art photographs could be produced to give
a reassuring sense of the thereness of Jupiter, and, not incidentally, of
spacemnen, or at least virtual spacemen, whose eyes would see in the same
color spectrum as an earthly primate’s.

The same analysis must accompany any viewing of the wonderful
photographs and other imaging precipitates of the components of the im-
mune system. The cover of Immunology: A Synthesis (Golub) features an
iconic replication of its title’s allusion to synthesis: a multi-colored computer
graphic of the three-dimensional structure of insulin showing its antigenic
determinants clustered in particular regions. Golub elicits consciousness of
the constructed quality of such images in his credit: “Image created by John A.
Tainer and Elizabeth D. Getzofl." Indeed, the conventional trope of scientist
as artist runs throughout Golub’s text, such that scientific construction takes
on the particular resonances of high art and genius, more than of critical the-
ories of productions of the postmodern body. But the publications of Lennart
Nilsson's photographs, in the coffee table art book The Body Victorious and in
the National Geographic (Jaret), allow the “land, ho!” effect unmediated
scope. The blasted scenes, sumptuous textures, evocative colors, and ET
monsters of the immune landscape are simply there, inside us. A white ex-
truding tendril of a peudopodinous macrophage ensnares a bacterium: the
hillocks of chromosomes lie flattened on a blue-hued moonscape of some
other planet; an infected cell buds myriads of deadly virus particles into the
reaches of inner space where more cells will be victimized; the auto-immune
disease-ravaged head of a femur glows in a kind of sunset on a non-living
world; cancer cells are surrounded by the lethal mobile squads of killer T
cells that throw chemical poisons into the sell®s malignant traitor cells.

The equation of Outer Space and Inner Space, and of their con-
joined discourses of extraterrestrialism, ultimate frontiers, and high technol-
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ogy war, is quite literal in the official history celebrating 100 years of the Na-
tional Geographic Society (Bryan). The chapter that recounts the National
Geographic’s coverage of the Mercury, Gemini, Apollo, and Mariner vovages
is called “Space” and introduced with the epigraph, “The Choice Is the Uni-
verse — or Nothing.” The final chapter, full of Nilsson's and others’ biomed-
ical images, is titled “Inner Space” and introduced with the epigraph, “The
Stuft of the Stars Has Come Alive” (Bryan 454, 352). It is photography that
convinces the viewer of the fraternal relation of inner and outer space. But
curiously, in outer space, we see spacemen fitted into explorer craft or float-
ing about as individuated cosmic fetuses, while in the supposed earthy space
of our own interiors, we see non-humanoid strangers who are supposed to be
the means by which our bodies sustain our integrity and individuality, indeed
our humanity, in the face of a world of others. We seem invaded not just by
the threatening “non-selves” that the immune syvstem guards against, but
more fundamentally by our own strange parts. No wonder autoimmune dis-
ease carries such awful significance, marked from the first suspicion of its ex-
istence in 1901 by Morgenroth and Ehrlich’s term, horror autotoxicus.
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The trope of space invaders evokes a particular question about di-
rectionality of travel: in which direction is there an invasion? From space to
earth? From outside to inside? The reverse? Are boundaries defended sym-
metrically? Is inner/outer a hierarchalized opposition? Expansionist western
medical discourse in colonizing contexts has heen obsessed with the notion
of contagion and hostile penetration of the healthy body, as well as of terror-
ism and mutiny from within. This approach to disease involved a stunning re-
versal: the colonized was perceived as the invader. In the face of the disease
genocides accompanying European “penetration” of the globe, the “colored”
body of the colonized was constructed as the dark source of infection, poliu-
tion, disorder, etc. that threatened to overwhelm white manhood (cities, civi-
lization, the family, the white personal body) with its decadent emanations. In
establishing the game parks of Africa, European law turned indigenous hu-
man inhabitants of the “nature reserves” into poachers, invaders in their own
terrain, or into part of the wildlife. The residue of the history of colonial tropi-
cal medicine and natural history in late twentieth-century immune discourse
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should not be underestimated. Discourses on parasitic diseases and AIDS
provide a surfeit of examples.

The tones of colonial discourse are also audible in the opening
paragraphs of Immunology: The Science of Non-Self Discrimination, where
the dangers to individuality are almost lasciviously recounted. The first dan-
ger is “fusion of individuals™:

In a jungle or at the bottom aof the sea, organisms - especially
plants, but also all kinds of sessile animals — are often in such close
proximity that they are in constant danger of losing their individu-
ality by fusion. . . . But only in the imagination of an artist does all-
out fusion occur; in reality, organisms keep pretly much separate,
no matter how near to one another they live and grow. (Klein 3)

In those exotic, allotopic places, any manner of contact might occur to
threaten proper mammalian self-definition. Harmony of the organism, that
favorite theme of biologists, is explained in terms of the aggressive defense of
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individuality; and Klein advocates devoting as much time in the undergradu-
ate biology curriculum to defense as to genetics and evolution. It reads a bit
like the defense department fighting the social services budget for federal
funds. Immunology for Klein is “intraorganismic defense reaction,” proce-
ding by “recognition, processing, and response.” Klien defines “self” as “every-
thing constituting an integral part of a given individual” (5). What counts as
an individual, then, is the nub of the matter. Everything else is “not-se|f’ and
elicits a defense reaction if boundaries are crossed. But this essay has repeat-
edly tried to make problematic just what does count as self, within the dis-
courses of biology and medicine, much less in the postmodern world at large.

A diagram of the “Evolution of Recognition Systems” in a recent
immunology texthook makes clear the intersection of the themes of literally
“wonderful” diversity, escalating complexity, the self as a defended strong-
hold, and extra-terrestrialism. Under a diagram culminating in the evolution
of the mammals, represented without comment by a mouse and a fully-suited
spaceman,'' who appears to he stepping out, perhaps on the surface of the
moon, is this explanation:

From the humble amoeba searching for food (top left) to the mam-
mal with ils sophisticated humoral and cellular immune mecha-
nisms (bottom right), the process of “self versus non-self recogni-
lion” shows a steady development, keeping pace with the increas-
ing need of animals to maintain their inlegrity in a hostile environ-
ment. The decision at which point ‘immunity’ appeared is thus a
purely semantic one. (Playfair 3)

These are the semantics of defense and invasion. When is a self enough of a
self that its boundaries become central to entire institutionalized discourses
in medicine, war, and business? Immunity and invulnerability are intersect-
ing concepts, a matter of consequence in a nuclear culture unable to accomo-
date the experience of death and finitude within available liberal discourse
on the collective and personal individual. Life is a window of vulnerability. It
seems a mistake to close it. The perfection of the fully defended, “victorious”
sell is a chilling fantasy, linking phagocytotic amoeba and moon-voyaging
man cannibalizing the earth in an evolutionary teleology of post-apocalypse
extraterrestrialism. It is a chilling fantasy, whether located in the ahstract
spaces of national discourse, or in the equally abstract spaces of our interior
bodies.

Images of the immune system as battlefield abound in science
sections of daily newspapers and in popular magazines, such as Time maga-
zine’s 1984 graphic for the AIDS virus' “invasion” of the cell-as-factory. The
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virus is imaged as a tank, and the viruses ready for export from the expropri-
ated cells are lined up as tanks ready to continue their advance on the body as
a productive force. The National Geographic explicitly punned on Star Wars
in its graphic entitied “Cell Wars™ in Jaret’s “The Wars Within” (708-9). The
battle imagery is conventional, not unique to a nuclear and Cold War era, but
it has taken on all the specific markings of those particular historical crises.
The militarized, automated factory is a favorite convention among immune
system illustrators and photographic processors. The specific historical
markings of a Star Wars-maintained individuality'? are enabled in large
measure by high-technology visualization technologies, which are also criti-
-al to the material means of conducting postmodern war and business, such
as computer-aided graphics, artificial intelligence software, and many Kinds
of scanning systems,

“Imaging” or “visualization” has also become part of therapeutic
practice in both self-help and clinical settings, and here the contradictory
possibilities and potent ambiguities over biomedical technology, body, self,
and other emerge poignantlv. The immune system has become a lucrative
terrain of self-development practices, a scene where contending forms of
power are evoked and practiced. In Dr. Berger’s Immune Power Diet, the “in-
vincible you” is urged to “put immune power to work for you™ by using your
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“}() (Immune Quotient)” (186). In the greal tradition of evangelical preach-
ing, the reader is asked if “you are ready to make the immune power commit-
ment?” (4). In visualization self-help, the sufferer learns in a state of deep re-
Jaxation to image the processes of disease and healing, in order both to gain
more control in many senses and to engage in a kind of meditation on the
meanings of living and dying from an embodied vantage point in the
microplaces of the postmodern body. These visualization exercises need not
be prototypes for Star Wars, but they often are that in the advice literature.
The National Geographic endorses this approach in its description of one
such effort: “Combining fun and therapy, a young cancer patient at the M.D.
Anderson Hospital in Houston, Texas, zaps cancer cells in the ‘Killer T Cell’
video game” (Jaret 705). Other researchers have designed protocols to deter-
mine i aggressive imagery is effective in mediating the healing work of visu-
alization therapies, or if the relaxation techniques and non-aggressive im-
agery will “work.” As with any function, “work” for what cannot remain un-
examined, and not just in terms of the statistics of cancer survival. Imaging is
one of the vectors in the “epidemics of signification” spreading in the cul-
tures of postmodern therapeutics. What is at stake is the kind of collective
and personal selves that will be constructed in this organic-technical-mythic-
textual semiosis. As cyborgs in this field of meanings, how can “we,” late
twentieth-century westerners, itnage our vulnerability as a window onto life?

Immunity can also be conceived in terms of shared specificities;
of the semi-permeable self able to engage with others (human and non-hu-
man, inner and outer), but always with finite consequences; of situated possi-
bilities and impossibilities of individuation and identification; and of partial
fusions and dangers. The problematic multiplicities of postmodern selves, so
potently figured and repressed in the lumpy discourses of immunology, must
be brought into other emerging western and multi-cultural discourses on
health, sickness, individuality, humanity, and death.

The science fictions of the Black American writer, Octavia Butler,
invite both sobering and hopeful reflections on this large cultural project.
Drawing on the resources of Black and women's histories and liberatory
movements, Butler has been intent on interrogating the boundaries of what
counts as human, and the limits of the concept and practices of claiming
“property in the self” as the ground of “human” individuality and selfhood. In
Clay’s Ark Butler explores the consequences of an extraterrestrial disease in-
vading earth in the bodies of returned spacemen. The invaders have become
an intimate part of all the cells of the infected bodies, changing human beings
al the level of their most basic selves. The invaders have a single imperative
that they enforce on their hosts: replication. Indeed, Clay’s Ark reads like The
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Fxtended Phenotype; the invaders seem disturbingly like the “ultimate” unit
of selection that haunts the biopolitical imaginations of postimadern evolu-
tionary theorists and economic planners. The humans in Butler's profoundly
dystopic stery struggle to maintain their own areas of choice and self-defini-
tion in the face of the disease they have become. Part of their task is to craft a
transformed relation to the “other” within themselves and lo the children
born to infected parents. The offsprings’ quadruped form archetypically
marks them as the Beast itself, but they are also the future of what it will
mean to he human. The disease will be global. The task of the multi-racial

women and men of Clay’s Ark comes to be to reinvent the dialectios of self

and other within the emerging epidemics of signification signalled by
extraterrestrialism in inner and outer space. Success is not judged in this
book; only the naming of the task is broached.

In Dawen, the first novel of Butier's series on Xenogenesis, the
themes of global holocaust and the threateningly intimate other as self
emerge again, Butler’s is a fiction predicated on the natural status of adoption
and the unnatural violence of Kin. Butler explores the interdigitations of hu-
man, machine, non-human animal or alien, and their mutants, especiallv in
relation to the intimacies of bodily exchange and mental communication. Her
fiction in the opening novel of Xenogenesis is about the monstrous fear and
hope that the child will not, after all, be like the parent. There is never one
parent. Monsters share more than the word’s root with the verb “to demon-
strate”: monsters signify. Her fiction is about resistance to the imperative to
recreate the sacred image of the same. Butler is like

Doris Lessing, Marge Pierey, Joanna Russ, Ursula LeGuin, Marga-
ret Atwood, and Christa Wolf [for whom| reinseribing the narra-
live of catastrophe engages them in the invention of an alternate fic-
tional world in which the other (gender, race, speciesj is no longer
subordinated to the saume. (Brewer 46)

Catastrophe, survival, and metamorphosis are Butler’s constant
themes. From the perspective of an ontology based on mutation, metamor-
phosis, and the diaspora, restoring an original sacred image can be a bad
joke. Origins are precisely that to which Butler’s people do not have access.
But patierns are another matter. At the end of Dawn, Butler has Lilith - whose
name recalls her original unfaithful double, the repudiated wife of Adam -
pregnant with the child of five progenitors, who come from two species, al
least three genders, two sexes, and an indeterminate number of races. Preoc-
cupied with marked bodies, Butler writes not of Cain or Ham, but of Lilith, the
woman of color whose confrontations with the terms of selfhood, survival,
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and reproduction in the face of repeated ultimate catastrophe presage an
ironic salvation history, with a salutary twist on the promise of a woman w ho
will crush the head of the serpent. Butler's salvation history is not utopian,
but remains deeply furrowed by the contradictions and questions of power
within all communication. Therefore, her narrative has the possibility of fig-
uring something other than the Second Coming of the sacred image. Some other
order of difference might be possible in Xenogenesis - and in immunology.

In the story, Lilith Ivapo is a voung American Black woman res-
cued with a motley assortment of remnants of humanity from an earth in the
grip of nuclear war. Like all the surviving humans, Lilith has lost everything.
Her son and her second generation, Nigerian-American husband had died in
an accident before the war. She had gone back to school, vaguely thinking
she might become an anthropologist. But nuclear catastrophe, even more
radically and comprehensively than the slave trade and history’s other great
genocides, ripped all rational and natural connections with past and future
from her and everyone else. Except for intermittent periods of questioning,
the human remnant is kept in suspended animation for 250 vears by the
Oankali, the alien species that originally believed humanity was intent on
committing suicide and so would be far too dangerous to try to save. Without
human sensory organs, the Oankali are primatoid Medusa figures, their
heads and bodies covered wilh multi-talented tentacles like a terran marine
invertebrate’s. These humanoid serpent people speak to the woman and urge
her to touch them in an intimacy that would lead humanity to a monstrous
metamorphosis. Multiply stripped, Lilith fights for survival, agency, and
choice on the shifting boundaries that shape the possibility of meaning.

The Oankali do not rescue human beings only to return them un-
changed to a restored earth. Their own origins lost to them through an infi-
nitely long series of mergings and exchanges reaching deep into time and
space, the Oankali are gene traders. Their essence is embodied commerce,
conversation, communication — with a vengeance. Their nature is always to
be midwife to themselves as other. Their bodies themselves are immune and
genetic technologies, driven to exchange, replication, dangerous intimacy
across the boundaries of self and other, and the power of images. Not unlike
us. But unlike us, the hydra-headed Oankali do not build non-living technolo-
gies to mediate their self-formations and reformations. Rather, they are
complexly webbed into a universe of living machines, all of which are part-
ners in their apparatus of bodily production, inciuding the ship on which the
action of Daiwn takes place. But, deracinated captive fragments of humanity
packed into the body of the aliens’ ship inescapably evoke the terrible Middle
Passage of the Atlantic slave trade that brought Lilith’s ancestors to a “New
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World.” There also the terms of survival were premised on an unfree “gene
trade” that permanently altered meanings of self and other for all the “part-
ners” in the exchange. In Butler’s science fictional *middle passage” the rest-
ing humans sleep in tamed carnivorous plant-like pods, while the Oankali do
what they can to heal the ruined earth. Much is lost forever, but the fragile
layer of life able to sustain other life is restored, making earth ready for
recolonization by large animals. The Oankali are intenselv interested in hu-
mans as potential exchange partners partlv because humans are built from
such beautiful and dangerous genetic structures. The Oankali believe hu-
mians to be fatally, but reparabiy, flawed by their genetic nature as simultane-
ously intelligent and hierarchical. Instead, the aliens live in the postmodern
geometries of vast webs and networks, in which the nodal points of individu-
als are still intensely important. These webs are hardly innocent of power
and violence; hierarchy is not power’s only shape — for aliens or humans. The
Oankali make “prints™ of all their refugees, and they can print out replicas of
the humans from these mental-organic-technical images. The replicas allow
a great deal of gene trading. The QOankali are also fascinated with Lilith's “tal-
ent” fur cancer, which Kkilled several of her relatives, but which in Oankali
*hands™ would become a technology for regeneration and metamorphoses.
Bui the Oankall want more from humanity; they want a full trade, which will
require the intimacies of sexual mingling and embodied pregnancy in a
shared colonial venture in, of all places, the Amazon valley. Human individu-
ality will be challenged by more than the Oankali communication technology
that translates other beings into themselves as signs, images, and memories.
Pregnancy raises the tricky question of consent, property in the self, and the
humans' love of themselves as the sacred image, the sign of the same. The
Oankali intend to return to earth as trading partners with humanity’s rem-
nants. In difference is the irretrievable loss of the illusion of the one.

Lilith is chosen to train and lead the first party of awakened
humans. She will be a kind of midwife mother for these radically atomized
peoples’ emergence from their cocoons. Their task will be to form a commu-
nity. But first Lilith is paired in an Oankali family with the just pre-
metamorphic voungster, Nikanj, an ooloi. She is to learn from Nikanj, who
alters her mind and body subtly so that she can live more freely among the
Oankali; and she is to protect it during its metamorphosis, from which they
both emerge deeply bonded to each other. Endowed with a second pair of
arms, an adult onloi is the third gender of the Oankali, a neuter being who
uses it special appendages to mediate and engineer the gene trading of the
species and of each family. Each child among the Oankali has 4 male and
female parent, usually sister and brother to each other, and an ooloi from
another group, race, or moitié. One translation in Oankali languages for ooloi

35



information technaologies in global
science politics. 4) Ways of writing
about the immune svsiem are also
ways of determining which diseases
~ and which interpretations of them
- will prevail in courts, hospitals,
international funding agencies,
national pelicies, metnories and
treatment of war veterans and
civilian populations, and so on. See
for example the efforts of
oppusitional people, like lsbor and
consumer advocales, to establish a
calegory called “chemical AIDS” to
call attention to widespread and
unnamed (“amorphous”™) sickness in
late industrial societies putatively
associsted with its products and
environments, and to link this
sickness with infectious AIDS as a
political strategy (Hayes; Marshali).
Discourse on infectious AIDS is part
of tnechanisins that determine what
counts as “the general population,”
such that over a million infected
people in the U S alone, not 1o
mention the ginbal dimensions of
infection, can be named in terms
that make them not part of the
general population, with important
national medical, insurance, and
legal policy implications. Many
leading textbooks of immunology in
the United States give considerably
more space (o allergies or
autoimmune diseases than to
parasitic diseases, an allocation that
might lead future Nobel Prize
winners into some arcas of research
rather than others and that cerlainly
does nothing to lead undergraduates
or medical students o take
responsibility for the differences and
inequalities of sickness globally.
{Contrast Golub with Desowitz for
the sensitivities of a celiular
immunology researcher and a
parasitologist.) Who counts as an
individual is not unreiated 1o who
counts as the general population.

Like the universe inhabited by
readers and writers of this essay.

This ontological continuity enables
the discussion of the growing
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practical problem of “virus”
programs infecting computer
software (Mclellan). The infective,
invading information fragments that
parasitize their host code in favor of
their own replication and their own
program commands are more than
metaphorically like biological
viruses. And like the body's
unwelcome invaders, the software
viruses are discussed in terms of
pathology as communications
lerrorism, requiring therapy in the
form of strategic securily measures,
There is a kind of epidemiology of
virus infections of artiflicial
intelligence systems, and neither the
large corporate or mililary systems
nor the personal compulers have
good immune defenses. Both are
extremely vulnerable to terrorism
and the rapid proliferation of foreign
code that multiplies silently and
subyerts their normal functions.
Immunity programs to kill the
viruses, like Data Physician sold by
Digital Dispatch, Inc., are being
marketed. More than half the buyers
of Data Physician in 19585 were
military. ] stari up, my Macintosh
shows the icon for its vaccine
program - a hypodermic needle.

Thanks 1o Elizabeth Bird for
creating a political button with this
slogan, worn by a member of an
aflinity group called Surrogate
Others at the Mothers and Others
Day Action at the Nevada Nuclear
Test Site in May 1987

The relation of the immune and
nervous systems conceived within
conlemporary neursimmunology or
psychoneuroimmunology would be
the ideal place 1o locate a fuller
argument here, With the discovery
of receptors and products shared by
cells of the neural, endocrine, and
immune systems, positing the
dispersed and networking immune
sysiem as the mediator between
tnind and body began to make sense
to “hard” scientists. The
implications for popular and official
therapeulics are legion, for example,
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in z‘viesiin; to the polvsemic entity
called “stress™ (Barnes; Wechsler,
hmsmf‘l%, The binlogical metaphars
invoked to name the immune system
also facHitate or inhibit notjons of
the IS as a potent mediator, rather
than a master control svstem or
hyper-armed defense department,
For exampie, developmental
Bioclogist and immunologist Scott
Gilbert refers in his teaching o the
fmmune sysiem as an ecosystem and
neuroimmunology researcher Fdwin
Blalock calls the immune system a
seasory organ. These metaphors can
be oppositional to the
hyper-rationalistic Al immune body
in Star Wars imagery. Thev can also
have multiple effects in research
design, as well as teaching and
therapeutics.

When | begin to think [ am paranoid
for thinking anyone really dreams of
transcendent disembodiment as the
telos of life and mind. | find such
things as the following quote by tl}v
computer designer W. Danie] Hill

in the Winter 1888 issue of /)(wd{'u'm
on artificial intelligence: “Of course,
[ understand that this is just a
dream, and T will admit that [ am
propelled more by hope than by the
probhability of success. But if this
artificial mind can sustain itsell and
grow of its own accord, then for the
first time human thought will live
free of bones and {lesh, giving this
child of mind an earthly immortality
denied to us” (188). Thanks to
Evelvn heller for pointing me to the
quote. See her “Secrets of Life,
Secrets of Death,” forthcoming. [ am
indebted to Zoe Sofia {Sofeulis) for
analysis of the iconography and
mythology of nuclear exterminism,
extra-terresirialism, and
cannibalism.

That, of course, is why women have
had so much trouble counting as
individuals in modern western
discourses. Their personal, bounded
individuality is compromised by

their bodies’ troubling talent f;n
making other bodies, whose

individuality can take precedence
over their own, even while the litth
bodies are fully contained and
imvisible without major optical
technofogies (Petcheskyy, Women
can, ina sense, be cut in half and
retain their maternal function -
witness their bodies maintained
after death to sustain the life of
another individual. The special
ambiguity of female individuality ~
perhaps more resistant, finally, than
worms to full liberal personhood -
extends into accounts of immune
function during pregnancy. The old
biomedical guestion has been, why
does the mather not reject the little
invader within as fureign? After all,
the embryve and fetus are quite well
marked as “other” by all the
ordinary immunological criteria; and
there is intimate contact between
fetal and maternal tissue at the site
of certain cells of the placenta,
called trophohlasts.
Counterintuitively, it turns out that it
is women with “underactive
mmune systems”™ who end up
rejecting their fotuses
immunologically by forming
antibodies against their tissues.
Normally, women make special
antibodies that mask the tell-tale
foreign signals an the fetal
trophoblasts. so that the mother's
immune surveitlance syvstem
remains blind to the fetus’s
presence, By immunizing the
“rejecting” wamen with cells taken
from their “husbands™ or other
genetically unrelated donors, the
women's Inymune svstems can be
induced to make blocking
antibodies. It appears that maost
women are induced to make this
sort of antibody as a result of
“immunization” from their
“husband’s” sperm during
intercourse. But if the “husband™ is
too genetically close to the potential
maother, some women won't
recognize the sperm as {ureign, and
their immune systems won't make
blocking antibodies, So the baby gets
recognized as foreign. But even this
hostile act doesn™t make the femuale
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a good individual, since it resulls
from her failure to respond property
to the original breach of her
boundaries in intercourse (Rolata,
“New Research”). It seems pretiy
clear that the biopoliticat discourses
of individuation have their limits for
feminist purposes!

Jerne's debt to Chomsky's
structuralism is obvious, as are the
difficulties that periain to any such
version of structuralist inlernal
totalitv. My argument is that there is
mare Lo see here than a (oo rapid
criticism would allow. Jerne's and
Chomsky's internal image of each
other does not constitute the first
time theories of the living animal
and of language have occupied the
same epistemic lerrain. See
Foucault, The Oirder of Things.
Remember that Foucault in
Archacology of Anowledge defined
discourses as “practices thal
svstematically form the objects of
which they speak™ (48). The family
relation between structuralism and
rationalisin 15 something | will avoid
for now.

Emilv Martin has begun a three-vear
ficldwork project on networks of
immunologicai discourse in
laboratories, the media, and among
people with and without AIDS.

Mice and “men” are constanth
associated 1n immune discourse
because these sibling animal bodies
have been best charactenzed in the
immunological laboratory. For
example, the Major
Histocompatibility Complex (MHC),
a complex of genes that encodes a
critical array of surface markers
involved in almost all of the key
immune response recognition
events, s well characienzed for
each species. The complex is called
the [12 locus in the mouse and the
HLA locus in humans. The MHC
codes for what will be recognized as
“self.” The locus is critically
involved in “restriction™ of
specificities. Highly polygenic and
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polyallelic, the MHC may be the
main svstem allowing discrimination
between sell and non-seif

“Non-sell” must be presented to an
immune system cell “in the context
of sell,” Le., associaled with the
surface markers coded by the MHC
Camparative studies of the antigens
of the MHC with the molecular
structures of other key actors in the
immune response (antibodies, T-cell
differentiation antigens) have led Lo
the concept of the “immunoglobulin
superfamily,” characterized by its
extensive sequence homologies that
stiggest an evolutionary elaboration
from a common genic ancestor
{Golub 208-33). The conceptual and
laboratory tools developed to
constnict knowledge of the MHC are
a microcosm for understanding the
apparatus of production of the
bodies of the immune system.
Various antigens coded by the MHC
confer “public” or “private”
specificities, terms which designate
degrees of shared versus
differentiating antigens against a
background of close genetic
similarity, hut not identity,
Immunology could be approached as
the science constructing such
language-like “distinguishing
features™ of the organic
communications system. Current
research on “tolerance™ and the
ways thymic cells (T cells)
“educate” other cells about what is
and is not “self” led the biologist
Scott Gilbert 1o ask if that is
immunology’s equivalent of the
injunction to know “thy-seif™
(personal communication). Reading
immunological language requires
both extreme literal-mindedness and
a taste for lroping. Jennifer Terry
examined AIDS as a “trop(olog)ical
pandemic.”

It is not just imagers of the immune
svstem who learn from military
cultures; military cullures draw
symbintically on immune svstem
discourse, just as strategic planners
draw directly from and contribute to
video game practices and science
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fiction. For example, in Vilitary
tevicw Colonel Fredevick Timmer-
man argued for an olite corps of
special strike force soldiers in the
army of the future in these terms:

The maost appropriate erample to
deseribe how this system would work
ix the most complex biological mudel
we know - the bodv's imomune
systern, Hithin the body there exists a
remarkably compler corps of
internat bodvguards. In absotute

numbers they are small -~ only about
one pereent of the body's cells. Yet
they cansist of reconnaissance
specialists, killers, reconstitution
specialists, and communicators that
can seek oul invaders, sound the
alarm, reproduce rapidly, and
swarm {o the attack to repel the
enemy, .. dn this regard, the June
1986 ssue of National Geographie
contains a detailed account of how
the body's immune system functions.
(32}
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