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BIOPOLITICS

The way in which human biotechnologies interact with
power dynamics, structural inequalities, and public policies

Genetic Assisted
Engineering  Reproduction | Genetic Data

— Heritable modification - |n vitro fertilization - Genetic testing

- Gene editing - Egg retrieval - Genetic discrimination
- Genetic selection - Social egg freezing — Direct-to-consumer &
- Reproductive cloning ~ — Commercial surrogacy | ancestry gene tests

- Embryo screening - DNA biobanks

- Sex selection - Police DNA databases

- Early prenatal gene - “Precision" medicine
tests - Race-based medicine

- Synthetic biology
- Artificial gametes
- Eugenics




“The not-too-distant future’

ETHAN HAWKE UMATHURMAN  JUDE LAW
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Human clones & GM babies?

SCIENCE

Designer Babies

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

For couples who can't have a child—
or who have lost one—the unthinkable
may soon he possible. Here are the perils

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

T IS ONLY A MATTER OF TIME. ONE
day—a day probably no more distant
than the first wedding anniversary of a
couple who are now teenage sweet-
hearts—a man and a woman will walk
into an in vitro fertilization clinic and make
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 isa
boy, when he becomes anold manhe,
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.

Genetic engineers are preparing to cross
what has long been an ethical Rubicon.
Since 1990, gene therapy has meant slip-
ping a healthy gene into the cells of one or-
gan of a patient suffering from a genetic
disease. Soon, it may mean something

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 National Institutes
of Health on notice. Within two or three
years, he said, he would ask approval
to use gene lhempv on a fetus lhnl has
been d d with a deadly i ited
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 affect tha 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 VIH has received since :\ndcrvm
i his | in . the
over\whclmm& mu}onlv 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

i tricks may ease ethical
concerns about

. . ‘playingGod’




“GenRich” &*Naturals”

“An authoritative and timely book on a subject we cannot ﬂofd qnor
-Jonathan Weiner, Pulitzer Prize-winning author of The SBeak

How
Genetic

“Eventually the GenRich
class and the Natural
class will become...
entirely separate

species with no ability Engineening
_ ” and Cloning Will

to cross—-breed. Bacratesl 1es
American

Family

“The use of reprogenetic
technologies is inevitable

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

Lee Silver,
Princeton biologist




“Engineering the Human Germline”

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

An Exploration of the Science and

Ethics of Altering the Genes . o
We Pass to Our Children COI’IC| usion. The

question is not if,
but when and how.”

Gregory Stock
John Campbell




Fertility clinic of the future?
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“You must act before
you get pregnant. z
Don't be sorry after D

she's born. This
really is a once-in- ok
a-lifetime
opportunity for your
child-to-be.”




Fertility clinics today

Are you /7a\/in3 Zrowdble c:onc:eiving? tle can help!
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Egg markets

EGG DONOR NEEDED |

Jmmediate need for h $50,000

Bla*Ck 999 dOHOI‘S ! (guaranteed compensation to selected donor)

Loving couple needs help from an egg
donor. Intended Mother is tall, a graduate
from a prestigious university and of
Northern European and Mediterranean
heritage. She desires an attractive donor, of
any European background, who is 5'6" or
taller, and has high SAT/ACT scores.

myeggbankdonor.com




Preconception selection




Eugenics in the U.S.
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Screening A with filmmaker Renee Tajima-Pena
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Gene “editing”




I Using CRISPR
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Source: The Economist
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CRISPR developers




Somatic vs germline

“Somatic genetic modification”
If it works, it’s gene therapy
Affects existing patients
Not inheritable

“‘Germline genetic modification”
Also known as germline gene editing
Changes genes in eggs, sperm, early embryos
Inheritable and irreversible



“Engineering the Perfect Baby”

“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, March 2015

“Serious risks...the
therapeutic
benefits are
tenuous...a path
towards... genetic
enhancement.”




“A prudent path forward...”

r” .ﬂq Science, April 2015
Science:

C—MI‘

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



How Russians cope with recession

The No-go for NGOs in China

E COInoimhn i S t Islamic State’s taste for slavery

Commeodities: the binge, the hangover

ALCUST Z7%0 - 28T 200 v india’s poet-politicans

Edltlng humanity

The prospect of genetic enhancement
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The Gene I\/Iachme
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What the CRISPR experiments mean for humanity
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Eugenics is back

Fraser Nelson on the race g i
A
for designer babies
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Profound risks
to future

children &
generations...




Not needed

Safer ways
to have
health

children...




New forms of inequalty?




Convention on Biomedicine and
Human Rights

Biomedicine and human rights

The Oviedo Convention
and its additional protocols




Obama administration




National Academies

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

U.S. NATIONAL ACADEMY OF MEDICINE

) |NTERNATIONAL SUMMIT ON
HUMAN GENE EDITING

A GLOBAL DISCUSSION



