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- Building Baby from the Genes Up

*"  The two British couples no doubt thought that their appeal for
._x,.| elp in conceiving a child was entirely reasonable. Over several
- Benerations, many female members of their families had died of breast
\cancer. One or both spouses in each couple had probably inherited the
| Benetic mutations for the disease, and they wanted to use in-vitro fer-
E:ﬁ]iZation and preimplantation genetic diagnosis (PGD) to select only the
healthy embryos for implantation. Tbg_ir_ggg_l__w_as_memdic_____wést

‘cancer from their family lines once and for all.
In the United States, this combination of reproductive and genetic

. Mmedicine—what one scientist has dubbed “reprogenetics” —remains
A l?rEEIY unregulated, but Britai Ahﬁ?ﬁlf/glal agency, the Human Fertiliza-
i nmmdinmmsjl;)ig%élljﬂu;rigf (HFEA),that must approve all requests for
i PGD. In July 2007, after considerable_deliberation, the HFEA approved the
" Drocedure for both families. The concern was not about the use of PGD

10 avoid genetic disease, since embryo screening for serious disorders is

commonplace now on both sides of the Atlantic. What troubled the HFEA
vasthe fact that an embryo carryin the cancer mutation could go on to ,

live for forty or fifty years before ever developing cancer, and there was
a chance i might never develop. Did this warrant selecting and discard- \
(g embryos? T its Critics; the HFEA, in approving this request, crosseda ' - \.\
b_r_i_gllt_li_n_e separating legitimate medical genetics from the guest for “the e Iég '
perfect baby.” ' fﬂfr \ IJH ' ¥ L
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Like it or not, that decision is a sign of things to come—and not
necessarily a bad sign. Since the completion of the Human Genome
Project in 2003, our understanding of the genetic bases of human dis-
ease and non-disease traits has been growing almost exponentially,
The National Institutes of Health has initiated a quest for the “$1,000

genome,” a ten-year program to develop machines that could identify

all the genetic letters in anyone’s genome at low cost (it took more than
$3 billion to sequence the first human genome). With this technology,

WICH sonTebelieve Tmay e justfour or five-years away, we could n;
only scan an individual’s—or embryo’s—genome, we could also rap.
idly compare thousands of people and pinpoint those DNA sequences orlit
combinations that underlie the variations that contribute to our biolog;.
cal differences:
With knowledge comes power) If we understand the genetic |
causes of obesity, for example, we can intervene by means of embryg
selection to produce a child with a reduced genetic likelihood of getting
fat.-Eventually, without discarding embryos at all, we could use gene.

€ a

targeting techniques to tweak fetal DNA sequences. No child would have 8

+
70 face a lifetime o leting orexperience the health and cosmetic prop. ] 1

lems associated with_obesity. The same is true for cognitive problemg '

such as dyslexia. Geneticists have already identified some of the muta- i
tions that contribute to this disorder. Why should a child s le with

fould a child struggle wi o
reading di lties when we could alter the genes tesponsible for the "5
roblem? 78

Many people are horrified at the thought of such uses of genetics, s
seeing echoes of the 1997 science-fiction film Gattaca, which depicted a
world where parents choose their children’s traits. Human weakness has
been eliminated through genetic engineering, and the few parents who
opt for a “natural” conception run the risk of producing offspring—“inva- -
lids” or “degenerates”—who becomé members of a despised under-class;
Gattaca’s world is clean and efficient, but its eugenic obsessions have all'
but extinguished human love and-compassion. - &

These fears aren’t limited to fiction. Over the past few years, man
bioethicists have spoken out against genetic manipulations. The critic
tend to voice at least four major concerns. First, they worry about h
effect of genetic selection on parenting. Will our ability to choose ouf
children’s biological inheritance lead parents to replace Tconditiona
love with a consumerist mentality that seeks perfection? .

~Tsecond, they ask whether gene manipulations will diminish 0
freedom by making us creatures of our genes or our parents’ whims:
his book Ernough, the techno-critic Bill McKibben asks: If T am a wotk

class runner, but my parents inserted the “ at 2010 GeneP

in my genome, can I really feel pride in my accomplishments? WoISE

o

I refuse to use my costly genetic endowments, will I face relentless
ﬂure to live up to my parents’ expectations?
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. To many the an
hen 1 asked a large _cl

| parents who hope for a health
' tend to love
I8 s the best protection again
child somehow feel less fre
o her traits? The fact isthata ¢
. genes she inherits.
. process. Yet.
actually increase our freedom

by helping us understan
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at reproductive genetics will widen our
ore competitive abilities for their

will we eventually see “speciation,” the emergence of two or
populations SO different that they no Jonger even breed
& one another? will we re-create the horrors of eugenics that led, in
e, Asia, and the United States, to the sterilization of tens of thou-
.ds of people declared to be «ynfit” and that in Nazi Germany paved
. way for the Holocaust?
worry about the religious impli tiofs of this te hnol-
t 1o a forbidden and prideful- laying God’2
swers to these questions are dear~Not long ago, 10
rtmouth Medical chool whether they
jrection of human genetic engi-
This squares with public opinion

pird, many critics fear th
divisions a5 the affluent “buy” m

Finally, some
_Does it amoun

a <hould move in the

ore than 80 percent said

OHMﬂ 0T teless, “babies by
=7 are probably in our future—out 1 think that the critics’ concerr%

y be less troublesome than they first appear.

will critical scrutiny replace parental love? Not likely. Even today,

y child but have one born with disabilities &

ry intensity of parental love &Z<

that child ferociously. The ve
st its erosio
e because parents have

The difference is that we haven't taken control of the O( ]

our genes may
d the biological obstacles—and opportuni-

Take the case of Tiger Woods. His father,

Barl, is said to have handed him a golf club when he was still in the
playpen. Earl probably also gave Tiger the genes for some of the traits
that help make him a champion golfer. Genes and upbringing worked
together to inspire excellence. Does Tiger feel less free because of his

inherited abilities? Did he feel pressure
Of course, his story could have gone the other way, with

parents forcing a child into t
wouldn’t be genetics, but bad parenting.
amied, the social eliects O reproductive 8¢

The risks of producing 2 “genobility,” genetic overl

genetic underclass, are real. But genetics could also

reducing the class divide. will we see the day whe
And how might this
Pl

sters are genetically vaccinated against dyslexia?
social betterment?

contribute to €VeE one's
Tudl ' domain, the answer is less

As Tor the question ol 1l
clear than the critics believe. The use of genetic medicine to cure or pre-
vent disease is widely accepted by religious traditions, even those that

Knowing more about

ties—we have to work with.

netics are worrisome.

become a tool for

n by genetic technologies. Will 2 S a0
helped select his or U~ )

hild is already remarkably influenced by the ()O/

d by his parents? 1 doubt it. K
overbearing S}

heir mold. But the problem in that case 0«4\,0
ARV
ords ruling 2 vast 0\%\-8(%

n perhaps all young- /
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oppose discarding embryos. Speaking in 1982 at the Pontifical Academy
of Sciences, Pope John Paul II observed that modern biological research
“can ameliorate the condition of those who are affected by chromosomic
diseases,” and he lauded this as helping to cure “the smallest and weak-
est of human beings . . . during their intrauterine life or in the period
immediately after birth.” For Catholicism and some_other traditions, it is
ino to-cure-disease, but another to create children who are faster
But why should we think that the human genome is a once-and-for-
all-finished, untamperable product? All of the biblically derived faiths
permit human beings to improve on nature using technology, from agri-
culture to aviation. Why not improve our genome? [ have no doubt that
most people considering these questions for the first time are certain
that human genetic improvement is a bad idea, but I'd like to shake up
that certai e > el
Genomic science is racing toward a future in which foreseeable
improvements include reduced susceptibility to a host of diseases, increased
life span, better cognitive functioning, and maybe even cosmetic enhance-
ments such as whiter, straighter teeth. Yes, genetic orthodontics may be in '
our future. The challenge is to see that we don't also unleash the demons
of discrimination and oppression. Although I acknowledge the risks, I
believe that we can and will incorporate gene technology into the ongo- =
ing human adventure. *

Torics FOR CRITiCAL THINKING AND WRITING

. By the end of the second paragraph did you think that the British a;é
probably right to be cautious, to require approval for all requests fos
PGD? Explain your position. F

. The fourth paragraph talks, by way of example, about avoiding obesity:
and “cognitive problems.” At this stage in your reading of the essay, did!
you find yourself saying “Great, let’s go for it,” or were you thinking,
“Wait a minute”? Why?

_ Do the fifth and sixth paragraphs pretty much set forth your respons:

If not, what is your response? - HEEE

_ Does Bill McKibben’s view, mentioned in the seventh paragraph, I€pX
Jv

sent your view? If not, what would you say to McKibben? 'l

K.

. If you are a believer in any of “the biblically derived faiths,” doe
comment in paragraph 15 allay whatever doubts you may have 2
about the acceptability of human genetic improvement? Explain. .

. In his final paragraph Green says, "I.acknowledge the risks.” ATE.

satisfied that he does acknowledge them adequately? Explain.
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| ALYZING A VISUAL: GENETIC MODIFICATION
'HUMAN BEINGS

—yr

?OPICS FOR CrrricAL THINKING AND WRITING

1 What does this photograph seem to say about human genetic modi-
fication? Why do you think the photographer included a bar code in
this image? In a couple of paragraphs, please evaluate this photo’s
effectiveness.

2. Do you agree with this photograph’s point of view? In 250 words, write
up a description of a photograph that might work as a rebuttal to this one.

Richard Hayes

Born in 1945, Richard Hayes is executive director of the Center for Genetics and
! Society, an organization that describes itself as “working to encourage responsible
| uses and effective society governance of the new human genetic and reproductive tech-
nologies. . . . The Center supports benign and beneficent medical applications of the
new human genetic and reproductive technologies, and opposes those applications
that objectify and commodify humar life and threaten to divide human society.”
This reprinted essay originally appeared in the Washington Post on April

15, 2008.
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Genetically Modified Humans? No Thanks

In an essay in Sunday’s Outlook section, Dartmouth ethics professor
Ronald Green asks us to consider a neoeugenic future of “designer babies "
with parents assembling their children quite literally from cted
from a catalogue. Distancing himself from the compulsory, state-sponsored
eugenics that darkened the first half of the last century, Green instead cel-
ebrates the advent of a libertarian, consumer-driven eugenics motivateq |
by the free play of human desire, technology, and markets. He argues that b 1 ;
this vision of the human future is desirable and very likely inevitable. A |

Wamed, new human genetic technolg.- '
gies have real potential to help prevent or cure many terrible diseases,
and I support research directed towards that end. But these same tech-
nologies also have the potential for real harm. If misapplied, they would
exacerbate existing inequalities and reinforce existing modes of discrimi- ~ §
nation. If more widely abused, they could undermine the foundationg '
ST civil and human rights. In the worst case, they could undermine oyr
experience of being part of a single human community with a common = &
human future.

ce we begin genetically modifying our children, where do we
stop? If it’s acceptable to modity oﬁE‘gTe'n"f:,‘;v_HY not two, or twenty or twg |
hundred? At what point do children become artifacts designed to some- ]
one’s specifications rather than members of a family to be nurtured? _
Given what we know about human nature, the development and.
commercial marketing of human genetic modification would likely spark:'
a techno-eugenic rat-race. Even parents opposed to manipulating their!
children’s genes would feel compelled to participate in this race, lest =
their offspring be left behind.
Green proposes that eugenic technologies could be used to reduce §
“the class divide.” But nowhere in is e ch
prgposal might ever be made practicable in the real world. :
The danger of genetic misuse is equally threatening at the inte
tional level. What happens when some rogue country announces
ambitious program to “improve the genetic stock” of its citizens?
world sti to_contain the force i ethnocen—
tristn, -and _militarism, the last thing we need to worry about is a high=
tech eugenic arms race. : 1
—Imrhisessay, Green doesn’t distinguish clearly between different usess
of genetic technology—and the distinctions are critical. It’s one thing '088
enable a couple to avoid passing on a devastating genetic condition, suc
as Tay-Sachs. But it’s a different thing altogether to create children W=
a host of “enhanced” athletic, cosmetic, and cognitive traits that C011.ld be
passed to their own children, who in turn could further genetically m_o
ify their children, who in turn . . . you get the picture. It's this s€C023
use of gene technology (the technical term is “heritable genetic enhan_'__
ment”) that Green most fervently wants us to embrace. '
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ree,nm outside the growing national and inter-§ U A
the proper use of human genetic science and tech- -
e ackn cent_of the medical
% surveyed said they were against such forms of human
¢ engineering, and that public opinion polls show equally dramatic
sition. He could have noted, as well, that nearly forty countries—
cluding Brazil, Canada,:ﬁ, India, Japan, and South
tica— have adopted sﬁE}‘;i; responsible_policies regulating the new

an genetic technologies. Thgy allow genetic research (including stem
¢l research) for medical applications, but prohibit its use for itable
wenctic modification and reproductive human doning. -
In the face of this consensus, Green blithely announces his confidence
at.-humanity “can and will” incorporate heritable genetic enhancernem/
 the “ongoing human adventure.”
* Well, it’s certainly possible. Our desires for good looks, good brains, 10
\wealth and long lives, for ourselves and or our children, are strong and
enduring. If the gene-tech -entrepreneurs are able to convince us that
¢ can satisfy these desires by buying into genetic modification, perhaps

¢’ll bite. Green certainly seems eager to encourage us to do so.
But he would be wise to listen to what medical students, the great

ajority of Americans, and the international community appear to be
ying: We want all these things, yes, and genetic technology might help
s attain them, but we don't want‘t‘oErlJB_t_}ie_hgg.e risks to the human

. community and the human future that would come with altering the

genetic basis of our common human nature.

-_Toplcs For CRiTicAL THINKING AND WRITING

1. Do you believe that in his first paragraph Hayes fairly summarizes
Green’s essay? If your answer is no, what are your objections?

2. Does the prospect raised in paragraph 6 frighten you? Why, or why not?

3. In his final paragraph Hayés speaks of “huge risks.” What are these
risks? Are you willing to take them? Why, or why not?
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