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CGS Selected to Host a Public Fellow
by the American Council of Learned
Societies

Applications for CGS Project Director on Race,
Genetics, and Society can be made through the
ACLS Public Fellows Program.

Talking Biopolitics with Paul
Knoepfler and Nathaniel Comfort

Join us on January 26 for an online
conversation about Paul Knoepfler's book, GMO
Sapiens: The Life-Changing Science of Designer
Babies.

Extreme Genetic Engineering and
the Human Future

Reclaiming Emerging Biotechnologies for
the Common Good

The Center for Genetics and Society and
Friends of the Earth examine the human
applications of synthetic biology. This 50-page
report challenges claims that this new set of
genetic engineering techniques should be seen
as "the future of manufacturing, engineering
and medicine."
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“The not-too-distant future"
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Reproductive cloning
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2 Will There Ever:
L DE Al'lﬂtherl £ i For couples who can't have a child—
N . ey ¥ or who have lost one—the unthinkable
N may soon be possible. Here are the perils




“Seizing control of human
evolution”

Designer Babies

Scientists say that, with gene therapy, they may soon be able to cure a
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TR child’s inherited disease before he is even born. But should they be

-NewScientist
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The gennli ge ‘e‘ therapy debate

This cover (and inside page, over) from

New Scientist suggests both the profound
consequentiality of the new human genetic
technologies and their inherent potential
brutality. It conveys as well the commitment
that many scientists and science journalists
share to the belief that the use of these
technologies to create "superhumans” is all
but inevitable.

allowed to create kids with made-to-order traits? BY SHARON BEGLEY

T IS ONLY A MATTER OF TIME. ONE |  Genetic engineers are preparing to cross
day—a day probably no more distant | what has long been an ethical Rubicon.
than the first wedding anniversary of a | Since 1990, gene therapy has meant slip-
couple who are now teenage sweet- | ping a healthy gene into the cells of one or-
hearts—a man and a woman will walk | gan of a patient suffering from a genetic
into an in vitro fertilization clinic and make | disease. Soon, it may mean something
scientific history. Their problem won't be
infertility, the reason couples now choose
IVF. Rather, they will be desperate for a
very special child, a child who will elude a
family curse. To create their dream child,
doctors will fertilize a few of the woman’s
eggs with her husband'’s sperm, as IVF clin-
ics do today. But then they will inject an
artificial human chromosome, carrying
made-to-order genes like pearls on a
string, into the fertilized egg. One of the
genes will carry instructions ordering
cells to commit suicide (graphic). Then
the doctors will place the embryo into
the woman's uterus. If her baby is a
boy, when he becomes an old man he,
like his father and grandfather before
him, will develop prostate cancer.
But the cell-suicide gene will make his
prostate cells self-destruct. The man,
unlike his ancestors, will not die of the
cancer. And since the gene that
the doctors gave him cop-
ied itself into every cell
of his body, including
his sperm, his sons
will beat prostate
cancer, too.

much more momentous: altering a fertil-
ized egg so that genes in all of a person’s
cells, including eggs or sperm, also carry a
gene that scientists, not parents, be-
queathed them. When the pioneers of gene
therapy first requested government ap-
proval for their experiments in 1987, they
vowed they would never alter patients’
eggs or sperm. That was then. This is now.
One of those pioneers, Dr. W. French An-
derson of the University of Southern Cali-
fornia, recently put the ional Institutes
of Health on notice. Within two or three
years, he said, he would ask approval
to use gene therapy on a fetus that has
been di d with a deadly inherited
disease. The therapy would cure the fe-
tus before it is born. But the introduced
genes, though targeted at only blood or
immune-system cells, might inadver-
tently slip into the child's egg (or sperm)
cells, too. If that happens, the genetic
change would affeet that child’s children
unto the nth generation. “Life would en-
ter a new phase,” says biophysicist Gre-
gory Stock of UCLA, “one in which we
seize control of our own evolution.”
Judging by the 70 pages of public com-
ments NIH has received since Anderson
bmitted his prop in S . the
overwhelming majority of scientists and
ethicists weighing in oppose gene therapy
that changes the “germline” (eggs and
sperm). But the opposition could be a

What, me worry? DNA

tricks may ease ethical
concerns about

‘playing God’




Designer Babies”

THE FUTURE OF MEDICINE

Parents can now pick a
kid's sex and screen for
genetic illness. Will
they someday select for

Designer Babi

By MICHAEL D. LEMONICK
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“GenRich” and “Naturals”

“An a uthotmuvvaodhmerybookon subject we cannot ﬂord! qor
—Jonathan Weiner, Pulitrer Prize-winning author of The SBeak

Eventually the
GenRich class and
the Natural class will
become...entirely
separate species with
no ability to cross-

breed.

Genetic
Engineering
and Cloning Will
Transform the
American
Family

“The use of reprogenetic
technclogies is inevitable

For better and worse, a
new age is upon us.”




"“Engineering the Human
Germline”

Goal: To make
inheritable genetic
modification
“‘acceptable” to the
public.

Awn Exploration of the Science and

I=thics of Altering the Cienes

rycaenzer 'l (Conclusion: “The
vl S8 question is not if, but
John Campbell when and how.”




Daniel Koshland

“We have created a
society that is so
technologically
complex that we
must now create
people who are
smart enough to
manage it.”




James Watson

“If you could find the gene
which determines sexuality
and a woman decides she
doesn't want a homosexual
child, well, let her.”

“People say it would be
terrible if we made all girls
pretty. | think it would be
great.”
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Convention on Biomedicine and
Human Rights

Biomedicine and human rights

The Oviedo Convention
and its additional protocols




Eric Lander

“If we cross
that fateful
threshold,
| don't see
how we can
ever return.”




Public interest organizations
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Gene editing




I Using CRISPR

The tools Guide RNAfinds S B (as9 protein cuts Replacement DNA
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CRISPR developers




“Engineering the Perfect Baby”

MIT Technology Review

Scientists are
developing ways
to edit the DNA
of tomorrow’s
children.

Should they stop
before it’s too
late?




“Don’t edit the human germ line”

Nature

“Serious risks...the
therapeutic benefits
are tenuous...

a path towards...
genetic
enhancement.”




“A prudent path forward...”

| ooer.  Jamew -m.%
Saence~

Science

“A prudent path
forward for
genomic
engineering and
germline gene
modification”



Gene-edited human embryos

“CRISPR/Cas9-
mediated gene
editing in human
tripronuclear
zygotes”

Protein & Cell




Front page of 7he New York Times

Biologists Call for Halt to Gene
Editing Technique in Human

“The technique could be used to cure
genetic diseases, but also to enhance
qualities like beauty or intelligence.
The latter is a path that many ethicists
believe should never be taken.”




Reactions in the US

THE NATIONAL ACADEMIES

Advisers to the Nation on Science, Engineering, ond Medicine




National Academies

CHINESE ACADEMY OF SCIENCES
THE ROYAL SOCIETY
U.S. NATIONAL ACADEMY OF SCIENCES

U.S. NATIONAL ACADEMY OF MEDICINE

) INTERNATIONAL SUMMIT ON
HUMAN GENE EDITING

A GLOBAL DISCUSSION



"Editing Humanity”
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1 Risky human experimentation

» Off-target and
inaccurate “edits”

» Unpredictable effects
» Irreversible alterations




2 Thin medical justification

» Other options in
almost all cases
- PGD
> Prenatal screening
- Adoption
> Third-party gametes




3 Humans as engineered products

» Experimentation on
another’s body

» Pre-determined
niological mold

» Foreclosing an
“‘open future”




4 The common heritage of
humanity

» Our shared humanity
is the basis of human
rights and social
equality

» Targeting disfavored
traits




5 Undermining widespread policy
agreements

» Prohibited by law in
more than 40 countries

» Prohibited by binding
Council of Europe treaty

***

*/*

» UNESCO declaration * * *

» Discouraged by NIH &
FDA, but no US law

COUNCIL  CONSEIL
OF EUROPE  DE L'EUROPE




6 Eroding public trust in
responsible science

» Public polling shows
strong opposition

» A backlash against
use of gene editing
to treat diseases in
existing people?




7/ Reinforcing inequality,
discrimination & conflict

» New “bad” & “good”
genes, reflecting
existing prejudices

» Intensification of
global disparities

» Introduction of new
kinds of inequality
and discrimination













“Brave New Genome’

O

/ “Would the "best”
~ L genomes go to
—" the most

-~ privileged?

Eric Lander



Steven Pinker

“The primary moral
goal for today’s
bioethics can be
summarized in a
single sentence.

“Get out of the
way.”




"Can We Cure Genetic Diseases
Without Slipping Into Eugenics?”

Gene editing could
correct genetic
mutations for
serious illnesses.
Will it also create a
new eugenics of
personal choice?
Nathaniel Comfort




