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"If appropriate go-ahead signals cone, the first resulting
gene-bettered children will in no sense threaten human
civilization."

- James D. Watson, "All for the Good"

"The Human Genone Proj ect has engendered genohype, from
early pronouncenents that our destiny is in our genes to recent
decl arations that new di scoveries will mnimze or prevent the
appear ance of di sease phenotypes altogether."”

- Neil A Holtzman, "Are Genetic Tests Adequately
Regul at ed?"

"The underlyi ng epi stenol ogy, history, and theory of a field
cannot be separated fromits rhetoric.”
- Charl es Bazerman, "Shaping Witten Know edge: The
Genre and Activity of the Experinental Article in
Sci ence”

Witing for Tine nagazine's special issue on "The Biotech
Century," Janes D. Watson, the co-discoverer of the structure of
DNA, asked in "All for the Good: Wiy Genetic Engi neering Mist
Soldier On" that both the public and the scientific community
remain vigilant in their resolve to pursue technol ogi es derived
fromthe sequencing of the human genone. \Watson assured his
readers that they have nothing to fear from "gene-bettered
children" and that such "genetic manipulations” will not be done
frivolously but in order to "change a death sentence into a life
verdict." Watson concluded by witing that if "we" fail, "let it
be because our science is not yet up to the job, not because we
don't have the courage to nmake | ess randomthe sonetinmes nost
unfair courses of human evol ution" (91).

Genom cs may (or may not) result in such | ong-prom sed
advancenents as gene therapy, pharnmacogenom cs, and other forns
of genetic nedicine. The purpose of this article is not to



guestion the efficacy or the wi sdom of the ongoing revolution in
bi ot echnol ogy. Rather, ny concern here is with disability and how
people with disabilities are negatively, if unintentionally,
affected by sone of the rhetorical strategies enployed by the
genom cs industry. If we accept, as | think we should, the
argunment made by Charles Bazerman and others that "l anguage
acconpl i shes the work of science" (291), then genom c di scourse
rai ses serious social concerns.' Specifically, | argue in this
article that genom c discourse, reflecting the dom nant cul tural
construction of disability as defect or deficit, presents
disability as textual error to be edited and/or erased by genetic
engi neers. This construction tends to essentialize disability and
serves to reinforce the cultural stigna attached to people who
have disabilities. Finally, | argue that the concept of
enbodi ment, as articulated by N Katherine Hayles, m ght replace
the authoritative, standardi zed text proposed by genom cs and
foster a deeper understanding - and acceptance - of difference.
Organi zed efforts to sequence the human genone and decode
the genetic text began around 1990 and rapidly picked up support
(and funding) with talk of life's "final frontier" and the often
repeated assertion that our "destiny" is in our genes. Evelyn Fox
Keller, Richard Doyle, Celeste M Condit, and Lily E. Kay al
have witten extensively about the w despread use of genetic
met aphors.? Donna J. Haraway has referred to the sequencing of
t he human genome as an "act of canonization," the production of a
"standard reference work ... through which human diversity and
its pathol ogies could be taned in the exhaustive code kept by a
nati onal or international genetic bureau of standards" (215).

Disability as Textual Error

The sequenci ng of human DNA has evol ved into a two-way
"race" between the public Human Genone Project and Cel era
CGenomi cs, a private biotechnol ogy conpany | ocated in Rockville,
Maryl and. A genone refers to the conplete DNA code of a
particul ar organi smor species. DNA nolecules are found in the

nucl eus of every cell, carried on chem cal structures known as
chronosones. Sequenci ng the human genone involves identifying its
roughly three billion pairs of nucleotide bases and then storing

this information in conputer databases. Mapping involves |ocation
anal ysis nmeant to establish linkage. In one sense |inkage refers
to the location of a particular gene in relation to other genes,
but it can also nean correlation with a phenotype (i.e. a gene
"It nked" to Parkinson's). Biotechnol ogy and pharmaceuti cal
conpani es hope to nmake billions of dollars as the function of
nore and nore genes is established and feasible treatnent options
for harnful nmutations within them are devel oped.

Cenones are sequenced by hi gh-speed robotic sequencing
machi nes. The resulting information is transforned into an
al phabetical pattern of synbols for DNA subunits called
nucl eoti de bases (C, T, A, G2 which are stored as digital
information in conputer databases.

Digitalization/al phabetization of the genetic body-text has



fostered the nmuch used anal ogy of DNA as nol ecul ar | anguage,
where the "letters" are bases, the "words" are genes, and the
"book" is the conplete genome.” Scientists, science witers, and
science journalists frequently use this analogy to (ostensibly)
explain genomcs to lay audiences. In this anal ogy genetics
beconmes textuality, and the human genone becones the "Book of
Life." Both scientific and nass nedi a publications borrow the
term nol ogy of textual translation, editing, and conputer science
as a way of discussing the nechani sm by which DNA participates in
t he production of the proteins involved in all biological
activities. For exanple, consider these recent headlines from

Sci ence: "Faithful Translations"” (10 Sept. 1999) and "Dirty
Transcripts from Cean DNA" (2 April 1999).°

However, the netaphors (and narratives) used in scientific
di scourse do nmuch nore than explain: they acconplish significant
cul tural work shaping social attitudes and public policy.
Implicit in the genetic/textual analogy is the fiction of the
standardi zed body-text. The |ogic here suggests that any
deviation fromthis authoritative genetic script results in a
flawed and thus corrupted text. One recent exanple of this usage
is "Repairing the Genone's Spelling M stakes" by science witer
Trisha Gura in Science.’ The article begins: "On the conputer,
correcting spelling errors takes nothing but a quick keystroke or
two. Now, researchers are trying to harness the cell's own spell-
check program- its DNA repair machinery - to tackle a nmuch nore
difficult problem fixing errors in the flawed genes that cause
such hereditary di seases as sickle cell anem a and cystic
fibrosis" (316). Thus disease and disability are cast as textual
irregularity and those in the bionedical comunity becone editors
who attenpt to anmend, delete, and correct the defective texts of
di seased/ di sabl ed bodi es.

However, the concept of a single, authoritative text poses
as many problens for genone sequencers as it does for other
textual editors.® To begin with, the Human Genone Project and
Cel era Genom cs are both constructing a hypothetical DNA sequence
by assenbling DNA fragnents into a conpl ete genone. Like al
conposites, this common or "consensus"” DNA sequence will be a
fiction. Mdreover, the DNA fragnments now bei ng sequenced cone in
i ncreasi ng nunbers fromcertain, nonrepresentative groups of
human subjects. In actuality, there is no prototypical genetic
script by which to neasure or evaluate all others.

Genom ¢ di scourse reveal s biotechnol ogy' s i npossible attenpt
to normalize the chaotic text of genetics. "Thus the deceptively
sinple answer to the question "Wio wote the book of |ife?" is,
of course, the scientists,” argues Lily E. Kay. "They think they
are reading the book of life, but in fact they have been witing
it all along" (629). No two human genones are or can ever be
ali ke: all have nutations, deletions, and other genetic
variations. Not only is genetic variation the norm these
vari ations are never fixed, but always in the process of
becom ng. Thus, in the final analysis, argunents that posit a
correct genetic script are ultimately teleological: they inply an



evolutionary "final intention."

| am not suggesting that deleterious, potentially | ethal
genetic nmutations do not occur; clearly they do. Rather, ny
intention here is to question the construction of "normal" versus
"abnormal " genones and the inplications of that fiction for
peopl e who are thereby designated as pathological. If genom cs
does indeed have the potential to revolutionize biology and
medicine, it also has the potential to permanently stigmatize
people with di sease and/or disability as the "Genetic Ot her."

"Genohype" sonetines obscures the fact that cul tural
meani ngs are automatically coded into words |ike "genes" and
"inherited traits."” Indeed, such terns, when proliferated by the
mass nedia, lead to the popul ar assunption that genetics
represents the fundanental essence, the inescapable fate of a
person. This ideol ogi cal baggage, Celeste M Condit argues,
"encour age[s] an asocial biol ogical determ nismand
discrimnatory attitudes with regard to both class and
di sability" (178).

Here it mght be helpful to take a closer |ook at the all-
powerful gene. First, it is inportant to renmenber that genes are
not physical but conceptual, referring to functional segnents of
DNA. Bi onedi cal di scourse categorizes the 90 percent of hunman DNA
that is nonfunctional (or function unknown) as "junk" DNA.° The
DNA segnments designhated as genes are functional in that they
participate in the production of the proteins involved in al
bi ol ogi cal activities.

Oten scientists, as well as science witers and
journalists, will construct a hierarchical nodel of this process
with the gene at the top and the many other factors involved at
the bottom The active verbs nost often used to descri be what
genes do clearly reveal this bias: genes are said to "control,"
to "program" to "determne," to "encode," proteins. Consider
this typical exanple from"Gene Therapy's Focus Shifts From Rare
Il nesses” by New York Tines science journalist Andrew Pol | ack
"The idea is sinple and el oquent. Many inherited di seases are
caused by a faulty gene, which nakes the body unable to produce
sone essential protein or enzyne." O consider this variation
that relies on the famliar but awkward trope of "genes gone bad"
by Emma Ross of the Associated Press: "Genes can pronote or cause
di sease when they don't work properly. Sonme illnesses linked to
genes gone bad include cancer, arthritis, diabetes, high blood
pressure, Alzheiner's and nmultiple sclerosis" (All).

Rhetorically, this hierarchical nodel of protein production
serves the bionedical community in specific ways. For exanple,
maki ng public relations, as well as |obbying and fundrai si ng,
easi er because scientists can point to a single gene as the
culprit in the production of a certain protein |inked to diabetes
or breast cancer. Wth adequate funding, so the suggestion goes,
bi onedi cal editors can rewite this and other flawed genes that
"cause" disease and disability so as to produce a genetically
altered - and approved - text. However, this marketing strategy
ignores the fact that genes only participate in the formation of



these proteins. O her factors involved in the transcription
process include ribosones, nessenger RNA (nRNA), transfer RNA
(tRNA), and amino acids, as well as both social and environnmental
factors. *°

Maki ng the situation even nore conplicated is the fact that
sone traits are polygenic (that is, they involve nmultiple genes).
"W nust renenber that genetic functions are enbedded in conpl ex
net wor ks of bi ol ogi cal reactions and social and econom c
relationshi ps" (12), wite Ruth Hubbard and Elijah Wald in
Expl odi ng the Gene Myth. A nore accurate verb to describe the
function of genes would be "nediate." Genes do not act al one but
participate in an integrated network of biological,
environnental, and social systens. Though nore accurate, the
i ntegrated network nodel of DNA transcription poses public
relations problens to science witers and journalists eager to
enpl oy pat phrases |ike "genes gone bad" to sinplify and
sensationalize conplex information; and to scientists just as
eager to pronote genetic engineering, the prom se of renediation.

The St andardi zed Genom ¢ Text

The stated purpose, the very prom se of genone sequencing
and mapping, is to "correct” errors in the genetic body-text that
result in disease and disability. New technol ogies in genetic
engi neering, gene therapy, and genetic-based drugs have been
prom sed for years, so far without tangi ble results. The
"bl ockbust er nedicines,"” the "cornucopia of new nedicines,"”
announced by bi onedi cal researchers and echoed by the national
medi a have not materialized. ' In fact, as of early 2001, new
concerns over genetic engineering had surfaced after six deaths
in gene therapy experinments over a nineteen-nonth period went
unreported to the National Institutes of Health.' Still, the
| ack of tangible results has not danpened interest in the genetic
mar ket place nor the growh and prosperity of the bionedical and
phar maceuti cal industries.

The concept of a standardi zed genom c text inplies a view of
disability that illum nates the social constructionist argunent
central to Disability Studies. Disability Studies resists the
nmedi cal nodel of disability as disease or trauna and the
"natural” view of it as deficit or defect. Instead, Disability
Studi es considers disability as socially constituted by the
interaction of individuals with their environnments when
particul ar conditions, either physical or nental, becone soci al
i npedi ments. How people with disability are - and historically
have been - represented, situated, marginalized, educated, and
enpl oyed, for exanple, yields a recognition that what it nmeans to
be di sabl ed. Indeed the very conditions of disability are
crucially determ ned by the social orders in which individuals
live.

Genom ¢ discourse reinforces the social stigma attached to
disability by constructing it as abnormal, pathological, and in
need of genetic "correction.” However, "nornal" as a category is
not obvious or given. "...normality has to be constructed in



di scourse" (194) Jonathan Potter rem nds us in Representing
Reality: Discourse, Rhetoric, and Social Construction.®® Wat
counts as normal is "indexical" (that is, occasioned, dependent
on its context of use). Everyone experiences disease regularly
and routinely. How then is disease "abnormal "? Li kew se, everyone
who |ives I ong enough will experience disability. D sease and
disability are common, ordinary, and yes, even "normal" aspects
of life.

Bef ore continuing, | should add that | am not arguing
agai nst genetic research or nedical technology. Indeed, it would
be absurd for those of us in the disability community to take
such an extrene position since many of us who have experienced
disability are alive today because of nedical technol ogy. Once
again, ny concern here is that genomcs, as the field is
currently constituted and presented to the public, reduces people
w th disease and disability to the |evel of "spelling m stakes,"
t ypographical errors that need to be elimnated by genetic
editors and engi neers.

Consi der the foll ow ng exanpl es of genom ¢ di scourse. The
first is from Sci ence where Esmail D. Zanjani and W French
Anderson wite in "Prospects for in Uero Human Gene Therapy":

For the neurol ogic diseases (such as Tay- Sachs, N enann-

Pi ck, Lesch-Nyhan, Sandhoff, Leigh, many | eukodystrophies,
general i zed gangliosidosis) that appear to produce
irreversi bl e damage during gestation, treatnent before birth
(perhaps early in pregnancy) may be required to allow the
birth of a normal baby (2084).

The second, also from Science, was witten by science witer
Trisha Gura. Her "CGene Defect Linked to Rett Syndrone" is a
report on the gene "at fault in Rett Syndrone, which afflicts at
| east one in 10,000 girls." "Exactly how the defect |eads to the
neur ol ogi cal decline of the afflicted girls has yet to be

deci phered" (27), Gura admts. However, her use of the word
"afflicted,” wth its biblical inplications of divine punishnent
for sin, suggests that those who have Rett Syndrone are sonehow
deserving of their condition.

Wthout a doubt, this rhetoric has proven effective in terns
of public relations and fundraising.* Wiat makes this rhetoric
so successful, and so self-serving, is that it both identifies a
probl em (the genetically defective) and proposes a sol ution
(genetic engineering). Notice, however, that this rhetorical
strategy constructs a social problemand then offers an
i ndividualistic, technocratic, and extraordinarily expensive
solution that few people, even in affluent nations, could ever
af ford.

Moreover, the public relations and fundraising success of
this rhetorical canpaign conmes at the expense of people who
happen to have a disability. Scientists in the bionedical
community actively participate in the creation of the "specter"”
of abnormality which they then exploit for public relations



pur poses. This "specter," which preys on the public's fear of
disability, presents disability as both a personal tragedy and a
public burden that costs taxpayers excessively. One sees the
"disability-as-burden” rhetoric used repeatedly in scientific

di scourse and public relations materials. Consider a recent
exanpl e from The New Engl and Journal of Medicine, taken froma
review article on "Neural - Tube Defects."” The authors, al
associated with the National Center for Environnmental Health at
the Centers for Disease Control and Prevention, review current
strategies to prevent neural -tube defects like spina bifida. In a
section entitled "The Burden of Disease," the authors wite:

In addition to the enotional cost of spina bifida, the
estimated nonetary cost is staggering. In the United States
al one, the total cost of spina bifida over a lifetinme (the
direct costs of nedical, developnental, and educati onal
services and the indirect costs associated with norbidity
and nortality, in 1992 dollars) for affected infants born in
1988 was al nost $500 million, or $294,000 for each infant
(1511).1°

The rhetorical effect of this passage is to suggest the
"better-off-dead" logic that the disability community so strongly
opposes. >’ Determinations of the quality of life, and of which
lives are cost-effective and thus not a "public burden," are
obvi ously fraught with problens. Myreover, such determ nations
are rem ni scent of an ol der and deservedly notorious form of
genetic technol ogy: eugenics.'®

I n Unnatural Selection: The Prom se and the Power of Human
Cene Research, Lois Wngerson relates the story of a 15-year-old
hi gh school student with spina bifida who, as part of a school
bi ol ogy project, conducted a survey on the internet that asked
the foll ow ng question: "If we had the technology to elimnate
disabilities fromthe population, would that be good public
policy to do so?" The responses, though m xed, clearly reflected
the positions of the respondents in relation to disability. In
all, only 23 percent of respondents answered yes, conpared to 40
percent who answered no (the rest were undeci ded). However, anong
respondents who had no experience with or connection to
di sability, the responses were al nost evenly divided: 33 percent
yes, to 28 percent no. Parents of children with disabilities were
nmore united: 62 percent would not take public-policy steps to
elimnate disabilities. The student, whose nane was Bl ai ne,
admtted that his respondents were not a scientifically valid
popul ati on sanpl e, but concl uded:

| wonder if people are saying that they think the world
woul d be a better place without nme .... | wonder if people
just think the lives of people with disabilities are so ful
of msery and suffering that they think we would be better
off dead .... Most of the tine | amvery happy and | |ike ny
life very much .... My nom says she can't imagine the world



without me .... and she is convinced that everyone who has a
chance to know nme thinks that the world is a far better

pl ace because I'"'min it. Maybe she thinks this because she's
my nom but she may be right. People do seemto |Iike ne, and
| think I'n1a.£retty good person. | don't think I'd want to

change" (55).1

| cite this I engthy anecdote, not to argue agai nst research
that m ght soneday prevent at |east sonme spina bifidas, but
rather to point out the obvious: all rhetorical positions are
enbodied. It conmes as no great surprise that a research scientist
who specializes in (and is funded for) investigating neural -tube
defects and a 15-year-old who was born with spina bifida would
have di vergent views on the value of a life lived wth spina
bi fi da. Sweepi ng generalizations about the "enotional" or
"nmonetary" cost of a particular disease or disability do not
acknow edge the situatedness of such rhetorical positions and are
thus highly problematic. The "disability-as-burden” rhetoric
itself does enornous damage, both psychol ogical and in terns of
the material conditions of lives, because it casts people who
happen to have physical or nental inpedinents as soci al
parasites, a waste of enotional and material resources.?®

The denoni zation that results fromthis rhetoric is not only
damaging but - | would argue - illogical. Consider the above-
mentioned article on "Neural - Tube Defects" for exanple. The
authors, in fact, admt that neural -tube defects have been
recogni zed since antiquity and are quite conmon occurring in 1 of
every 1,000 pregnancies (1509). That is, neural-tube defects are,
and have been since antiquity, a regularly occurring, "normal"
part of human vari ati on.

Disability, Variation, and Enbodi nent

Genom cs has enornmous potential to advance the understandi ng
of human variation. W need to renmenber that genetics IS
variation and that variation is healthy and essential for the
survival of a species. If genomcs, both the science and the
i ndustry, were to nore effectively enphasize the "normality"” of
variation, the fact that human variation is a continuous
spectrum then surely there would be a better understandi ng and
accept ance of disability - and other manifestations of difference
- in the public arena.?

Cel este M Condit suggests in The Meani ngs of the Gene:
Publ i c Debates About Human Heredity that genetic engineering may
eventual |y de-essentialize disability since theoretically
"probl ent genetic traits would becone secondary, not fundanent al
and could be altered wi thout changing the essence of a person.
This mght in fact happen in the distant future if gene therapy
and/ or genetic nedicine prove effective in recoding human DNA and
if these technol ogi es beconme wi dely avail able and affordable to
nore than a wealthy elite. However, the only genetic engineering
technol ogi es avail able currently or in the foreseeable future
i nvol ve genetic selection - that is, the selection of enbryos



and/or fetuses with desired traits and the erasure of those with
undesired traits.

Moreover, in order for genom cs not to essentialize disabled
bodies its discourse would need to avoid reflecting the dom nant
cultural construction of disability. Rhetoric that stresses
aberration over variation, rhetoric that prom ses "gene-bettered
children," reflects this cultural construction and enbodi es a
Darwi ni an-driven logic that identifies certain kinds of human
variation as unfit, defective, and in need of correction. These
cultural constructions make acceptance and accommodati on of
disability very difficult.

One way out of this inpasse is suggested by N Katherine
Hayl es in How W Becane Posthuman: Virtual Bodies in Cybernetics,
Literature, and Informatics. Hayl es proposes the idea of
enbodi ment, including enbodied information (as opposed to
abstract, disenbodied information). Hayles argues that enbodi nent
differs fromthe concept of the body which is "always normative
to sonme set of criteria” while "enbodi ment is contextual,
enmeshed within the specifics of place, tinme, physiology, and
culture.” Relative to the body, Hayles argues, "enbodinent is
ot her and el sewhere, at once excessive and deficient inits
infinite variations, particularities, and abnormalities" (196).
Mor eover, enbodi nent "nedi ates"” between technol ogy and di scourse
by creating new experinental frameworks" (205).

The concept of enbodi nent m ght replace the authoritative,
st andar di zed text proposed by genom cs. Enbodinent allows for the
chaos, the randommess of human variation, what Hayles calls the
"crisis of mutation, the recognition that pattern is always
al ready penetrated by randomess” (215). This concept could
result in a greater acceptance of enbodied difference and a
comm tnent to accommbdati on as opposed to erasure.
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Health to the Human Genone Project each year and the total cost
of genone sequencing, which runs in the billions of dollars.

17. For the disability community's position on the "better-
of f-dead" | ogic, see The Ragged Edge on-line at <ww. ragged- edge-
mag. cont i ndex. sht m #edge>. See al so <http://ww. adapt. org> as
wel | as Mout h Magazi ne.

18. For a discussion and historical overview of the eugenics
novenent in the United States and Europe see Expl oding the Gene
Myt h by Ruth Hubbard and Elijah Wald, and Inventing the Feeble
M nd: A History of Mental Retardation in the United States by J.
W Trent.

19. Wngerson adds: "Bl ai ne spends his days in a wheel chair,
cannot make nost peopl e understand what he says al oud, and had
undergone surgery eleven tinmes by the tine he conducted the
survey. "

20. According to Cosing the Gaps: 1998, The Nati onal
Organi zation on Disability / Harris Survey of Anericans with



Disabilities, over two-thirds of all Americans with disabilities
are both unenployed and living at or below the poverty I|ine.

21. Simlarly, recent DNA studi es have shown, rather
conclusively, that genetic diversity is a continuumw th no cl ear
breaks delineating racial groups. According to Yale University
geneticist Kenneth Kidd, "there's no such thing as race in
[ modern] hono sapiens."” Instead, there is "a virtual continuum of
genetic variation" around the world. See "DNA Studi es Chall enge
t he Meani ng of Race" by Eliot Marshall in Science (281.5389:

654- 55) .
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