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Technologies and
practices

= Selection technologies
= Sex selection
= Genetic testing and screening (PGD)

Reproductive (Human) Cloning

Embryonic Stem cells & researchi cloning
= Women's eggs & embryos as commodities

Inheritable genetic “enhancement” (designer babies)

Geneticization of Race and health disparities
= Race-based medicine: e.g., BiDil




Sex selection

= MicroSort ® -- sorts sperm cells carrying Y-

chromosome (male) from
X-chromosome (female)

= Costs about $3,200 per try
(most need 3 tries)

= 419 Microsort babies born

= Ads in NY Times and in-
flight magazines

The Microsort® Gender-Selection Program at GIVF

Do You Want To
Choose the Gender
Of Your Next Bahy?

f you want to choose — or need
to choose — whether your next
baby is a girl or a boy, you may
qualify for the MicroSort® gender
selection procedure at the Genetics & IVF Institute (GIVF).
Prospective parents come from all over the world to GIVF in
suburban Washington, DC. They choose this exclusive scientifically-
based ;.slperrn sorting gender selection procedure, currently in an
FDA clinical trial, for several important reasons:
* For prevention of genetic diseases
* For family balancing -

* Results so far show 90% success rate for
achieving girls and 75% for boys.
* FREE MicroSort forcn;lnaliiying patients who use Donor Egg
or Preimplantation Genetic Diagnosis at GIVE
* For sensitive, personal attention from a caring staff of
professionals, dedicated to the success of your family.
Couples also choose the Genetics & IVF Institute because we are
the world’s largest integratedcgl:rovider of infertility and genetic
services. Our expertise in the diagnosis and treatment of complex
genetic and reproductive disorders is second to none.
To learn more about the Genetics & I'VF Institute, and how

the MicroSort® technology may help you select the gender of
your next child — please visit us at:

www.givi.com

or call us at

1-800-277-6607
Now aoailable in New York ard = ‘Q‘Q“e
other metropolifan areas
through colleborating physicians,
Call for details.

GENETICS & IVF

INSTITUTE "



Gender Monitor

= At 5 weeks test the
mother's DNA to
determine the sex ofi baby

=« Cost -- $25 for kit &
$250-350 for DNA
test

= Results via internet
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Pre-implantation genetic
diagnosis (PGD)

Using in-vitro fertilization, eggs are fertilizea
At day 3 (8 cells) a cell is extracted for testing
Only selected embryos implanted

No genes or embryos are modified

FERTILIZED TESTED FOR SELECTED ZYGOTES
EGGS PRESENCE OF IMPLANTED AND
(ZYGOTES) TARGETED GENES BROUGHT TO TERM




= Developed in the 1990s - used to select for
genetic conditions

= \Vlore recently —

Sex selection

LLate (adult) on-set diseases — Alzheimer

Tissue match for existing child needing transplant
Likelihood of deafness in future generations

= Banned in a number of countries;
unrestricted in the U.S.




Technologies on the
Horizon

Research cloning

= Requires fresh eggs from women

Reproductive human cloning

Non-inheritable genetic modification

= Changes genes in cells except sperm and egg cells

Inheritable genetici modification: (IGM)

= Changes genes in sperm and egg cells, or early embryos




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




Cloning

FEMALE SEXUAL REPRODUCTION BABY
ZYGOTE

EMERYO

CLONING OR ASEXUAL REPRODUCTION GEE;?'L

NUCLEUS CLONAL
REMOVED ZYGOTE  CLONAL
i EMBRYO

BODY CELL
SKIN, HAIR, MUSCLE, ETG.]




Embryonic Stem
Cells

ZYGOTE
(NATURAL OR CLONAL)

"HARVESTED"
STEM CELLS

EMBRYONIC
STEM CELLS

BONE TISSUES

MUSCLE TISSUES

FOR THERAPEUTIC USES



Stem Cells

= Adult stem cell therapies — GOOD!

= Embryonic stem cell therapies wi/ leftover
IVE embryos — GOOD!

= Somatic cell nuclear transter — CAUTION!!
= Cloning technology
= # off women's eggs
= Health equity




Current concerns about mm
Stem Cell Research S | 7 Kl 3

1. Health care equity &
priorities

2. Minimall oversight —
= Women's eggs
=  (Cloning technology

3. Abortion politics polarization —
unguestioning support on the left




Egg extraction

= Hormones used to “shut down“and
‘nyperstimulate”™ woemen's ovaries to
produce multiple eggs

= Some adverse health

Reactions 4
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= No data on long-term prres
health risks

Vagina =




Demand for Women's 2s
Eggs ’

= Eggs for fertility
= “Donor” eggs, heavy recruitment in college newspapers
= Usually $5-7,000/cycle; up to $100,000 for “ivy-league’
eggs
= Concerns about the markets for young women's
reproductive tissue

= Eggs for research (SCNT)
= Jlo date: 200-1600 eggs for failed research in Korea

= Concerns about women's reproductive tissue as the raw
materials of research




Eggs for Fertility &
Research

Which comes first —
the egg or the cure?

[t could happen to you or your loved one:
* [habetos
# Heart Diseamo
» Spanal cond injures
# Parkinson's dirose
= Elindiess
s Strokes, ALDS, MS, cancer, among others

Thousandz of Americans die everyday
from disenses that could potentially be
traated - or oven cured - using stem cells

Women 21-35 vears old needed
to donate 5 for stem cell
I'E!H-E!EII‘I.’."E project.

(AN procedwres wild be oo reied ead of an eacrediled ofimic & corfifind
rreliend pon@asfowaits Trendd, balel and ol r ergense socrmd)

LET YOUR EGGS BE PART OF THE CURIEE!?
Plesse donale your eggs, Unll 202-F15-57346




Two kinds of human
genetic modification

1. Non-inheritable genetic modification

changes genes in cells except sperm and

€JddJ cells -- Also called gene therapy, gene transfer, genetic
engineering, gene doping

2. Inheritable genetic modification

changes genes in sperm and egg cells, or

early embryos == Also called designer baby: technology,
germline engineering
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Designer Babies

Scientists say that, with gene therapy-, they may soon be able to cure a
fore he is even born. But should they be

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

child’s inherited disease

T 1S 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
eggswith her husband's sperm, as IVF elin-
ies 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
eancer. 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 therapy on a fetus that has
been diagnosed 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 affect 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
submitted his proposal in September, 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 easeethical
eoncerns about
‘playingGod'




Inheritable genetic
modification

Proposals for germline
engineering combine
the use of stem cells
and embryo cloning
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Geneticization

Increased use of
genetics to explain
ISSues that have
largely been

understood as social,
environmental, or
iInfluenced by other
variaples.

Crime
Sexuality
Intelligence
Mental lliness
Alcoholism
Shyness
Obesity




Geneticization of race
& health

= First race-based medicine
-- BiDil for African
American heart disease

= Beducing racial health
disparities to genetic
differences — 99.9% of
human DNA is alike




Race & genetics

Health & healthi disparities — genetics &
environment

DNA forensics, databases and dragnets

Diversity In genetic research

Genetics, race and marketing — DNA
ancestry test, race-specific vitamins




Policy Question

Where do we draw the lines to ensure the
benefits without the threats?

Creating | Creating| Inheritable Post-human/
Somatic Preimplantation|Research| Human i id sub-human
Pharmaceuticald Diagnostic§Therapies(  selection Embryos | Clones | Modification castes| SPecies




Concerns

Reproductive health, rights and justice

Health equity and access — “designer medicine”

Geneticization of race and difference

Unethical medical experimentation

Consumer, market-based eugenics
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“...the economy, the media, the entertainment industry, and
the knowledge industry [will be] controlled by members of
the GenRich class ....Naturals [will] work as low-paid
service providers or as laborers ....[Eventually] the

GenRich class and the Natural class
will become ...entirely separate species with
no ability to cross-breed, and with as much
romantic interest in each other as a current

human would have for a chimpanzee.”

Anlrlhml.:m and timely book on a sl.lnndml:amawll ignore.”
Ehan Weiner, Pulitner Prine- winming suthor of
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“The use of reprogenetic




Concluding thought

“The final goal of reproductive engineering appears to be
the manufacture of a human being to suit exact
specifications of physical attributes, class, caste, colour
and sex. YWho will decide these specifications! VVe
have already seen how sex-determination has resulted
in the elimination of female fetuses. The powerless in
any society will get more disempowered with the
growth of such reproductive technologies.”

- Saheli Women's Resource Centre, India 200




