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What price the
genetic revolution?

By David Shenk

bout a year ago, my wife phoned
to say that something might be wrong with our unborn child. A blood test
suggested the possibility of Down syndrome, and the doctor was recom-
mending amniocentesis and genetic counseling. As it happened, I was al-
most finished writing a book about the paradoxical nature of information
technology—the strange realization that more, faster, even better informa-
tion can sometimes do more harm than good. When my wife’s obstetrician
reported the alarming news, it seemed as though the God of Technology
was already looking to settle the score. The doctor, after all, was merely
reading from a computer printout. Test results poured over us in a gush of
formulas and statistics. My wife’s blood contained such-and-such a ratio of
three fetal hormones, which translated statistically into a such-and-such in-
creased chance of our child having an extra chromosome, a forty-seventh,
which can cause severely limited intellectual capacity, deformed organs and
limbs, and heart dysfunction. The amniocentesis would settle the matter for
certain, allowing a lab technician to count the fetus’s actual chromosomes.
But there was a dark statistical specter here, too, a chance that the proce-
dure itself would lead to a spontaneous miscarriage whether the fetus was
genetically abnormal or not. Testing a healthy fetus to death: many times,
in the days ahead, I wondered if I could come to terms with that ultracon-
temporary brand of senselessness. The computer thought it a risk worth tak-
ing: the chance of miscarriage was slightly lower than the chance of discov-
ering Down syndrome. My wife and I put our faith in the computer.

David Shenk is the author of Data Smog: Surviving the Information Glut, published
in April by HarperCollins. His last piece for Harper's Magazine, “The Pedagogy of Pas-
ta Sauce,” appeared in the September 1995 issue.
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WELL DO WHEN WE GET THERE

HARPER'S MAGAZINE { DECEMBER 1997

Few of these details will seem familiar to parents of children born before
this decade; nor will any parents of children born after, say, 2010 face our
specific predicament. The discoveries in the field have been generating one
astonishing headline after another about genes related to Alzheimer’s,
breast cancer, epilepsy, osteoporosis, obesity, and even neurosis; the fetal-
genetics revolution is now so accelerated that remarkable technologies be-
come obsolete almost as quickly as they are invented. Although the “triple
marker” blood test was invented in the late 1980s, it probably will be a his-
torical footnote a decade or so from now. So will amniocentesis. Both will
be replaced by a genetic sampling of fetal cells extracted from the mother’s
blood, a test that will be risk free for both mother and fetus. That’s hun-
dreds of healthy fetuses every year who will not be lost just for the sake of a
genetic snapshot. We will know much more for much less.

But the odd question arises: Will we know too much? Fetal and embry-
onic genetic karyotypes may ultimately be as legible as a topographical
map: Your son will be born healthy; he will be allergic to cashews; he will reach
five foot ten and a half inches; math will not come easily to him; in his later
vyears, he will be at high risk for the same type of arteriosclerosis that afflicted his
great-grandfather. Here are secrets from the heretofore indecipherable rext
“The Book of Man,” the wishful term used by researchers to refer to the
complete translation of human genetic information that they one day
hope to acquire. Such a discovery is what C. S. Lewis foresaw when he
warned, in a prescient 1944 essay The Abolition of Man, “The final stage is
come when Man by eugenics, by prenatal conditioning . . . has obtained
full control over himself.”

I'm jumping ahead, far beyond present facts and into the future. “The
Book of Man” will not be finished for some time, if ever. But with the
U.S. government’s staunch support of the Human Genome Project, the
$3 billion mega-research sprint to map out and decode all of the estimat-
ed 100,000 human genes by the year 2005, genetic knowledge has sud-
denly become a national priority. [t is this generation’s race to the moon,

but we're not quite sure what we'll do when we get
there; what the dark side looks like most of us don’t
particularly want to imagine.

e’re pursuing the human genome for good reasons, of course.
With our new syllabus of genetic knowledge, we will become healthier
and live longer. But even with the few facts that we now have, there is al-
ready cause to worry about the unintended consequences of acquiring
such knowledge. If genes are the biological machine code—the soft-
ware—containing the instructions for each person’s development and de-
cay, unlocking that code portends the ability to fix the bugs and even to
add new features. When people worry aloud that we may soon be “playing
God,” it’s because no living creature has ever before been able to upgrade
its own operating system.

Lewis suggests that such absolute biotechnological power is corruptive,
that it robs humanity of its instinctive duty to posterity. “It is not that
they are bad men,” he writes of future genetic “Conditioners.” “They are
not men at all. Stepping outside the Tao"—that is, outside the moral or-
der as dictated by Nature—"“they have stepped into the void.” Although
not yet close to a moral void, we do, even at this primitive stage of
biotechnology, effortlessly step outside the Tao. Consider, for example,
that when my wife and I went in for amniocentesis, we did so with the
tacit understanding that we would abort our child if we discovered that he
or she was carrying the extra chromosome; otherwise, there would have
been no point in risking miscarriage. The fact that we did not abort our
child, that she was born healthy, with forty-six chromosomes and four
chambers in her heart and two lungs and two long legs, is morally beside
the point. We had made our if-then choice to terminate. I suppose I'm
glad I had the legal freedom to make that choice; I know, though, that




I'm still haunted by the odd moral burden it imposed on me: Here is a pre-
view of your daughter. If she’s defective, will you keep her?

We all want a world without Down’s and Alzheimer’s and Hunting-
ton’s. But when the vaccine against these disorders takes the form of ge-
netic knowledge and when that knowledge comes with a sneak preview
of the full catalogue of weaknesses in each of us, solutions start to look
like potential problems. With the early peek comes a transfer of control
from natural law to human law. Can the U.S. Congress (which seems in-
tent on shrinking, not expanding, its dominion) manage this new en-
larged sphere of influence? Can the churches or the media or the schools?
To mention just one obvious policy implication of this biotechnological
leap beyond the Tao: The abortion debate, historically an issue in two
dimensions (whether or not individuals should have the right to termi-
nate a pregnancy), suddenly takes on a discomfiting third dimension.
Should prospective parents who want a child be allowed to refuse a par-
ticular type of child?

From that perspective, | wonder if today’s crude triple
marker/amnio combination isn’t just an early indication
of the burdens likely to be placed on future generations
of parents: the burden of knowing, the burden of choos-
ing. | imagine my daughter, pregnant with her first child.
The phone rings. The doctor has reviewed the karyotype
and the computer analysis. He is sorry to report that her
fetus is carrying a genetic marker for severe manic-de-
pressive illness, similar in character to that of my great-
uncle, who lived a turbulent and difficult life. Will she
continue the pregnancy?

Or perhaps she is not yet pregnant. In keeping with the
social mores of her day, she and her partner have fertilized
a number of eggs in vitro, intending to implant the one
with the best apparent chance for a successful gestation.
The doctor calls with the karyotype results. It seems that
embryos number 1 and 6 reveal a strong manic-depressive
tendency. Will my daughter exclude them from possible
implantation? The choice seems obvious, until the doctor
tells her that embryos 1 and 6 are also quick-witted,
whereas 2 and 3 are likely to be intellectually sluggish.
The fourth and fifth embryos, by the way, are marked for
ordinary intelligence, early-onset hearing impairment, and
a high potential for aggressive pancreatic cancer. Which, if
any, should be implanted?

Now add a plausible economic variable: Suppose that my daughter gets
a registered letter the next day from her health maintenance organization,
which also has seen the karyotype and the analysis (both of which they
happily paid for). The HMO cannot presume to tell her which embryo to
implant, but she should know that if she chooses to implant embryo num-
ber 1 or 6, the costs of her child’s manic depression will not be reim-

bursed, ever. Now that the genetic marker is on the record,
it is officially a “pre-existing condition”—in fact, the term
has never been more appropriate.

uch are some of the specific scenarios now being bandied about by
bioethicists, who, because of the Human Genome Project, are flush with
thinking-cap money. Five percent of the project’s funds (roughly $100 mil-
lion over fifteen years) is being dedicated to social and ethical exploration,
an allotment that prompted Arthur Caplan, director of the University of
Pennsylvania’s Center for Bioethics, to celebrate the HGP as the “full-em-
ployment act for bicethicists.” The Department of Energy, the National In-
stitutes of Health, and the international Human Genome Organisation all
have committees to study the social and ethical implications of genetic re-

Mustrations by Greg Spalenka

WILL MY DAUGHTER BE ABLE TO
CHOOSE AMONG SIX EMBRYOS,
EACH WITH HIS OR HER OWN
STRENGTHS AND WEAKNESSES?
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(G1VEN GREAT POWER TO ALTER search. Popping up frequently are essays and conferences with titles like
“Human Gene Therapy: Why Draw a Line?” “Regulating Reproduction,”
OUR OWN GENETIC DESTINY, and “Down the Slippery Slope.” While genetic researchers plod along in
their methodical dissection of chromosomes, bioethicists are leaping
WABLIE U AL V2 SEID decades ahead, out of necessity. They're trying to foresee what kind of soci-
FOR QURSELVES? ety we're going to be living in when and if the researchers are successful. In
Sheraton and Marriott conference halls, they pose the toughest questions
they can think of. If a single skin cell can reveal the emotional and physical
characteristics of an individual, how are we going to keep such information
private? At what level of risk should a patient be informed of the potential
future onset of a disease? Will employers be free to hire and fire based on in-
formation obtained from their prospective employees’ karyotypes? Should a
criminal defendant be allowed to use genetic predisposition toward extreme
aggressiveness as a legitimate defense, or at least as a mitigating factor in
sentencing?! Should privately administered genetic tests be regulated for
accuracy by the government? (Currently, they are not.) Should private
companies be able to patent the gene sequences they discover? Should chil-
dren of sperm donors have the right to know the identity and genetic histo-
ry of their biological fathers? The only limitation on the number of impor-

tant questions seems to be the imagination of the inquirer.
Most fundamental of all, though, are questions regarding the propriety
of futuristic gene-based medical techniques. Suppose for a moment that
the power to select on the basis of, and possibly even al-
ter, our genetic code does, as many expect, turn out to
be extensive. What sort of boundaries should we set for
ourselves? Should infertile couples be allowed to resort
to a clone embryo rather than adopt a biological
stranger! Should any couple have the right to choose
the blond-haired embryo over the brown-haired em-
bryo? Homosexuality over heterosexuality?? Should we
try to “fix” albinism in the womb or the test tube? Con-
genital deafness? Baldness? Crooked teeth? What about
aortas that if left alone will likely give out after fifty-five
years! Should doctors instead pursue a genetic proce-
dure that would give the ill-fated embryo a heart primed

for ninety-nine years!

To address these questions, bioethicists need to deter-
mine what competing interests are at stake. If a father
wants a blue-eyed, stout-hearted son and is able to pay
for the privilege, which will cause no harm to anyone
else, what's the problem? Consider the prospect of a pop-
genetics culture in which millions choose the same desir-
able genes. Thousands of years down the line, the diversi-
ty in the human gene pool could be diminished, which
any potato farmer can tell you is no way to manage a
species. While public policy generally arbitrates between
individual rights and social responsibilities, genetics raises a new paradigm,
a struggle between contemporary humanity and our distant descendants.

I This question is not hypothetical. In February 1994, Stephen Mobley was convicted of
murder and sentenced to death. In their appeal Mobley's lawyers argued that he had inherited
a strong predisposition toward aggression. The appeal was rejected. But Deborah Denno,
professor of law at Fordham University, believes that genetic evidence will be admitted in
U.S. courts within a few years. “Given that so many people who commit homicides also
have histories of families with relatives who are also incarcerated,” she said in the London
Independent, “T think it's just a matter of time before somebody tries it again.”

2 Dean Hamer, chief of the National Cancer Institute’s gene-structure section, claims to
have discovered genetic markers for behaviors such as sexual orientation, thrill seeking, and
newurosis. “Psychiatvists making diagnoses and prescribing drugs in the future will ook at pa-
tients' DNA, just the way they now ask about family ﬁisto'ry," Hamer has said. Follow-
up studies have been inconclusive.
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The considerable support for legislation that would suppress some of
these technologies draws its strength from a sense of moral indignation
as well as from the fear of an alien future. In a New Republic essay enti-
tled “The Wisdom of Repugnance,” University of Chicago philosopher
Leon Kass argues for a permanent ban on human cloning, a ban ground-
ed not in hysteria but in moral principle. “We are repelled by the
prospect of cloning human beings not because of the strangeness or nov-
elty of the undertaking,” he writes, “but because we intuit and feel, im-
mediately and without argument, the violation of things that we right-
fully hold dear.”

On the other end of the spectrum, some scientists argue against any
houndaries, proposing that whatever we can do to better ourselves is not
only ethically appropriate but also imperative. “The potential medical ben-
efits of genetic engineering are too great for us to let nebulous fears of the
future drive policy,” argues Gregory Stack, director of the Center for the
Study of Evolution and the Origin of Life at UCLA. Stock and others con-
tend that we know better than Nature what we want out of life, and we
owe it to ourselves and future generations to seek genetic improvement as
a component of social progress. In his article “Genetic Modifications,” for
example, Anders Sandberg, a young Swedish scientist and self-described
“Transhumanist,” not only recommends the removal of genetic “defects”
and such less harmful “undesirable traits” as drug abuse, aggression, and
wisdom teeth but proposes a wide selection of enhancements to benefit
the entire race. Systemic improvements would involve reprogramming
cells to be more resistant to aging, toxins, and fat. “Cosmetic modifica-
tions” would be the plastic surgery for the next millennium—alteration of
hair color/texture, eye color, skin color, muscular build, and so on. Sand-
berg even fancies deluxe new features such as built-in molecular support
for frozen cryonic suspension. We can chuckle now at the improbability of
these ideas, but when we do we might also try to imagine how people
might have reacted 150 years ago (before electricity, before the telegraph)
to someone suggesting that people in the late twentieth century would
routinely converse with people on other continents using portable devices
the same size and weight as an empty coin purse. “It basically means that
there are no limits,” Princeton biologist Lee Silver remarked after the an-

nouncement of Dolly, the cloned sheep. “It means all of
science fiction is true. They said it could never be done and
now here it is, done before the year 2000.”

he attitude within the ranks of the Human Genome Project com-
munity is, not surprisingly, quite a bit more conservative than Sandberg’s.
Nowhere in the project summaries will an affiliated researcher be found
yearning publicly for a world filled with fat-proof, freezable people (al-
though no one seems to have misgivings about any conceivable genetic
engineering of pigs, cows, or other nonhumans). More modestly, the stat-
ed hopes for the application of gene mapping include a greater under-
standing of DNA and all biological organisms; new techniques for bat-
tling genetic diseases; a new prevention-oriented type of medicine; and a
windfall for agribusiness and other biotech industries.

The fact that researchers are careful to limit their publicly stated goals
reflects not so much a deeply ingrained social ethic, says Arthur Caplan,
as a canny political awareness. “If uncertainty about what to do with new
knowledge in the realm of genetics is a cause for concern in some quar-
ters,” he writes in the book Gene Mapping, “then those who want to pro-
ceed quickly with mapping the genome might find it prudent to simply
deny that any application of new knowledge in genetics is imminent or
to promise to forbear from any controversial applications of this knowl-
edge. . . . [This] is the simplest strategy if one'’s aim is not applying new
knowledge but merely to be allowed to proceed to acquire it.” Caplan
thus exposes a built-in tension between researchers and ethicists. Ethi-

SOME SCIENTISTS ARGUE
AGAINST ANY LIMITS,
PROPOSING WE DO EVERYTHING
POSSIBLE TO BETTER OURSELVES
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" HE WARNINGS ABOUT
PLAYING GOD ARE IRRELEVANT,
SINCE WERE ALREADY PLAYING

GOD IN SO MANY WAYS
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cists are paid to arouse concern, but researchers lose funding if too many
people get too worried.

Spotlighting the personal motivations of their researcher counterparts
might seem a little beyond the purview of bioethicists, but in fact bioethi-
cists are obliged, as part of the exploration of propriety, to not only hope
for the ideal social circumstances of genetic engineering but also to con-
sider the more probable landscape for it, an approach we might call Real
Ethik. To simply declare certain procedures immoral and call for an imme-
diate and permanent ban is to ignore brazenly the history of technology,
one lesson of which might fairly be summarized as “If it can be done, it
will be done.” E.g., the atomic bomb. The genie found its way out of that
bottle in short order, almost instantaneously revolutionizing the way we
think about conflict. Real Ethik dictates that other genies will escape from
their bottles no matter what we do to stop them. Glenn McGee, a Caplan
protégé at the University of Pennsylvania and the architect of what he
calls a “pragmatic approach” to genetics, argues that while we may be able
to revolutionize our technology, there is no escape from human nature.
We’re wasting our time, says McGee, huffing and puffing about an inter-
national ban on human cloning. “Get over it. It's not going to happen.
We are fundamentally in an unpoliceable realm.” Human cloning will oc-
cur, probably in Chelsea Clinton’s lifetime. And considering the current
trajectory of genetic research, so will a host of other exotic and frighten-
ing developments.

If one accepts McGee'’s worldview, genethical considerations shift
abruptly from policies of stark authorization/prohibition to a web of regu-
lation and incentive, from ultimatums to real diplomacy, from grand-
standing to nuance and compromise. Instead of regarding advanced genet-
ic engineering as taboo, as a eugenic catastrophe waiting to happen, one
plunges straight into the facts, and works to maximize the general social
welfare and to minimize harm. From the pragmatic perspective, the warn-
ing about “playing God” is a distracting irrelevance, since we're already
playing God in so many ways. In Escondido, California, for example, the
Repository for Germinal Choice, a.k.a. the “Nobel sperm bank,” collects
and distributes sperm from an exclusive group of extraordinary men—top
athletes, scientists, executives, and so on. A number of clinics in the United
States now enable prospective parents to sex-select their children in ad-
vance of fertilization, sorting “male” (Y chromosome) sperm from “female”
(X chromosome) sperm according to their volume and electrical charge,
with an estimated success rate of 90 percent.

What about the horrifying prospect that parents might react irresponsibly
to the genetic sneak preview of their fetus or embryo? That genie has es-
caped already, too. In what has become a powerful cautionary tale in
bioethicist circles, an American couple was advised recently that their fetus
had a rare extra chromosome that would not cause a debilitating disease like
Down syndrome but that potentially, possibly, was linked to tall stature, se-
vere acne, and aggressive—even criminally aggressive—behavior. The cou-
ple responded to this information by aborting their child. Their decision
was ice water in the face of bioethicists, who concluded that the couple
should not have been informed of the unusual, vague condition. The hard
truth, says McGee, is that “when given the opportunity, people can do
things that are inappropriate and unwise.”

This inescapable element of human nature is why industrialized soci-*
eties that respect the basic freedoms of their citizens nonetheless impose
so many niggling restrictions on them—speed limits, gun control, waste-
disposal regulations, food-and-drug preparation guidelines, and so on. As
technologies advance further, conferring even more power and choice on
the individual—the abilities to travel at astonishing rates of speed, to ac-
cess and even manipulate vital pieces of information, to blow up huge
structures with little expertise—societies will have no option but to guard
against new types of abuse. Real Ethik is, therefore, inevitably a prescrip-




tion for aggressive and complex government oversight of society and its
powerful new tools.

Scratch the surface of both the information and biotech revolutions, in
fact, and what one discovers underneath is a “control revolution,” suggests
political theorist Andrew Shapiro, a massive transfer of power from bu-
reaucracies to individuals and corporations. In an unregulated control rev-
olution, free markets and consumer choice become even more dominant
forces in society than they already are, and in virtually every arena social
regulation gives way to economic incentive. Unrestrained consumerism
augments the ubiquitousness of pop culture and the free-for-all competi-
tion for scarce resources. Ultimately, even such social intangibles as priva-
cy become commodified.

The unpleasant extremes of this climate are not very difficult to imag-
ine: an over-class buying itself genetic immunity from industrial waste,
leaving the working class gasping in its wake; conglomerates encoding
corporate signatures onto genetic products, rendering competing products
ineffective and enforcing the ultimate brand loyalty;
parents resorting to all available legal means to ensure
their kids can compete effectively, including attempts
to, in the parlance of the Repository for Germinal
Choice, “get the best possible start in life.” In the ab-
sence of legal restrictions, one envisions the develop-
ment of a free-market eugenic meritocracy—or, to coin
a term, biocapitalism. If left up to the marketplace, de-
signer genes could even allow the wealthy to pass on not
only vast fortunes but also superior bioengineered lin-
eages, thereby exacerbating class divisions.

With that much freedom and independence, the
paradoxical question one must finally ask is: Can free-
dom and independence, as we know them, survive!
The genetic revolution may well deliver the apex of
“life, liberty, and the pursuit of happiness,” but it seems
destined to conflict with another bedrock American
principle. Two centuries after it was first proclaimed,
we still abide by the conceit—the “self-evident”
truth—that “all men are created equal.” We know, of
course (as did our founding fathers), that this is not lit-
erally true: people are born with more, less, and differ-
ent varieties of strength, beauty, and intelligence. Al-
though we frequently celebrate these differences
culturally, from a political and legal standpoint we choose to overlook
them. For the purposes of sustaining a peaceful, just, and functional soci-
ety, we are all considered equal.

An unregulated, unrestricted genetic revolution, by highlighting our
physical differences and by allowing us to incorporate them in our struc-
tures of enterprise, might well spell the end of this egalitarian harmony. In
this pre-genetics era, we are all still external competitors, vying for good
jobs, attractive mates, comfortable homes. After the revolution has begun
in earnest, much of the competition will likely take place under the skin.
We will compete for better code. Such a eugenic culture, even one
grounded in a democracy, will inevitably lead to the intensified recogni-
tion and exaggeration of certain differences. In a newly human-driven
evolution, the differences could become so great that humans will be liter-
ally transformed into more than one species. But even if this doesn’t hap-
pen, our thin metaphysical membrane of human solidarity might easily
rupture under the strain. “The mass of mankind has not been born with
saddles on their backs,” Thomas Jefferson wrote two centuries ago, “nor a

favored few booted and spurred, ready to ride them . ..” Who today can
consider the momentum of genetic research and be confident that in an-
other two centuries Jefferson’s words will still hold true? n

AFTER THE GENETIC
REVOLUTION BEGINS IN EARNEST,
WE WILL COMPETE UNDER THE
SKIN—FOR BETTER CODE
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