help build a world where

human life is always

loved and defended

Respect Life

every form of violence banished

GENETIC ENHANCEMENT: CUSTOM KIDS AND CHIMERAS
By Marilyn E. Coors, Ph.D.
Genetic enhancement has emerged as an ethical issue because it
involves the power to redesign ourselves, including the potential
to impact the very essence of what it means to be human. It presents a choice requiring the wisdom to discern when to say “yes”
or “no” to this powerful new technology, and the humility to
know what is beyond the limits of our understanding to evaluate
or judge.1
Is it wrong to produce children with genetically enhanced height
and strength to become NBA All-Stars (dubbed “gene doping”
by the press)? Take it one step further. What is wrong with
designing children with enhanced intelligence? Such a child could
potentially grow up to find the cure for cancer, or an environmentally friendly energy source that would benefit society. What
about redesigning human aging so that people live as long as
Abraham and Sarah from the Old Testament or even
Methuselah? What about a hybrid creature with human and animal characteristics enabling him (it?) to perform dangerous or
undesirable tasks in society that others loathe? Some of these scenarios invoke an immediate “no,” while others call for ethical
deliberation to assess what is right and wrong.
Let us take a step back and define genetic enhancement. The possible uses of genetic technology are sometimes divided according
to purpose: enhancement or therapy. Genetic enhancement means
altering genes to improve human traits or characteristics beyond
what is considered “normal” for humans, that is, different from
naturally occurring genomes (all the DNA of an organism). In
contrast, genetic therapy means altering genes that have harmful
mutations in order to prevent or cure diseases. Most agree that a
genetic change that reduces the occurrence of devastating disease
is good, when it is done morally.
There are some genetic alterations on either end of the spectrum
of human traits that are fairly easy to classify as enhancement or
therapy. As a case in point, a genetic change that cures cystic
fibrosis is undoubtedly therapy, while producing a human eye
that can see in the dark is unmistakably enhancement. However,
there are genetic alterations that fall in the “gray” zone. For
example, where do we draw the line in the enhancement of a
short-statured person’s height - from 4’4” to 5’4” or even 6’4”?
At what point does therapy become enhancement? You can see
that the distinction is difficult and sometimes of limited value.
Pope John Paul II used the enhancement/therapy distinction to
address the morality of genetic alterations long before it was scientifically plausible to effect such changes in the human genome.
In 1983, he endorsed therapeutic interventions such as those

affecting “chromosomal deficiencies” when the intervention promotes well-being, and does not harm the biological integrity of
the human person or cause increased suffering.2 John Paul II also
approved genetic enhancement when the intervention “aims at
improving the human biological condition” with two provisos:
the intervention must not interfere with the origin of human life
in natural conception, and it must respect the dignity of the
human person and the “common biological nature” that provides the basis of human liberty.
Catholic teaching, as explained by John Paul II, thus defends a
human essence that possesses inherent dignity and deserves
respect and protection. John Paul expressed concern that genetic
enhancement could result in changes that “provoke fresh marginalization” in the world by altering human traits so as to compromise the integrity of humans. He warned that genetic intervention must not “derive from a racist, materialist mentality aimed
at human happiness which is really reductive. Man’s dignity transcends his biological condition.” That which is transcendent in
the human being, our dignity and freedom, must be protected
from technological assault.3 These comments reveal John Paul II’s
concern that the power of genetics could reduce the human person to his or her genes, a kind of Genes-R-Us mentality that
claims we are our genes and nothing more. Even at the purely
biological/social levels, there is ample evidence to refute this
mindset when we consider the astonishing accomplishments of
persons with disabilities, who overcome life-limiting genetic conditions to perform well beyond what their DNA would seem to
dictate.
Yet we know from the demand for mind enhancing drugs and
assisted reproductive technologies that the consumer will purchase genetic enhancements to produce “custom kids” or “bionic
baby boomers” as soon as it is safe and effective to redesign
human biological software. (While other issues arise from the scientific process for genetic enhancement of those already born,
such interventions do not interfere with procreation or involve
the creation and destruction of embryos.)
It is clear that we as a society will need to craft policies to direct
the ethical applications of this new technology, or market forces
alone will forge the course of genetic enhancement and the results
may not be desirable or ethical. In order to participate in the discussion as informed and responsible Catholics we must understand the implications of genetic enhancement on two levels: the
scientific process itself, and the potential ethical implications for
individuals and society.

THE SCIENTIFIC PROCESS
Custom Kids
Custom kids are already a reality. Parents can choose the sex of
their child using a process known as sperm sorting, in which a
technician can sort male sperm from female sperm because the
latter carries slightly more DNA and is therefore heavier. A
woman is then artificially inseminated with the sperm of the gender she chooses and about 75% of the time, she delivers the baby
of her choice. A recent poll found that 60% of Americans are
uncomfortable with sex selection, because it treats children like a
product instead of a gift from God that is full of surprise and
wonder. Catholic teaching also opposes this kind of sex selection
for additional moral reasons. The Church teaches that transmission of human life is ordained by God to result from the union of
a man and woman in marriage.4
“In reality, the origin of a human person is the result of an act of
giving. The one conceived must be the fruit of his parents’ love.
He cannot be desired or conceived as the product of an intervention of medical or biological techniques; that would be equivalent
to reducing him to an object of scientific technology. No one may
subject the coming of a child into the world to conditions of
technical efficiency which are to be evaluated according to standards of control and dominion. The moral relevance of the link
between the meanings of the conjugal act and between the goods
of marriage, as well as the unity of the human being and the dignity of his origin, demand that the procreation of a human person be brought about as the fruit of the conjugal act specific to
the love between spouses.5
There is a second way to produce custom children that, according to Catholic teaching, also uses an immoral process. Scientists
can produce multiple embryos in the laboratory by in vitro fertilization (IVF), then analyze their genetic makeup by preimplantation genetic diagnosis (PGD). Science is far from conclusively
linking gene(s) to complex human traits like intelligence, but
some genetic disorders, like cystic fibrosis (CF) are caused by a
mutation in one gene that can be identified in the embryo. The
technician tests the embryos for the CF gene, discards those carrying the mutated gene, and implants one or two of those that
are free of the mutation in the mother’s womb. If there are additional embryos without the mutation, they are frozen for later
use. This process does not always result in a pregnancy, but when
it does, it is nearly 100% certain that the parents will give birth
to a child free of CF. But this process is intrinsically immoral,
because it involves the creation and destruction of human lives,
replaces the conjugal act and involves third-party intervention in
conception.
Custom children with made-to-order intelligence, stature, disposition, etc. are still a thing of the future, because the genes linked
to these traits have not been identified. While it is impossible to
assess the morality of a future indeterminate procedure, “it is
hard to imagine that this could be achieved without disproportionate risks especially in the first experimental stage, such as the

huge loss of embryos and the incidence of mishaps, and without
the use of reproductive techniques.”6 The process by which custom children currently are created is intrinsically immoral according to Catholic teaching, but we must keep in mind that any
resulting child would possess the same moral status and dignity
as every other child. The intention and means used in his or her
creation is irrelevant to the child’s dignity and right to life.
Chimeras
Chimeras are interspecies entities, composed of a blend of DNA
from two or more different organisms. Crossing species boundaries can occur naturally (although rarely) in animals, such as the
mule, and in plants, such as rhododendrons. Moreover, human
genes are routinely placed into microorganisms to produce
insulin for the treatment of individuals with diabetes and to produce numerous other drugs. But new moral issues are raised
when scientists propose to make creatures whose very membership in the human species is open to doubt.
Scientists are currently involved in genetic alteration to create
new interspecies organisms to study the function of human genes
in other species, because such trials cannot be conducted in people. The scientific process uses stem cells to transfer human genetic material into non-human embryos. By better understanding the
development of human tissues, such as the eye and brain, they
hope eventually to be able to repair or enhance those tissues in
human beings. New interspecies organisms created in the laboratory include a bonnet monkey with human fetal neural stem cells
transplanted into its forebrain, early chick embryos that contain
implanted human embryonic stem cells, and mice with human
embryonic stem cells in the brain. Their creation has raised many
concerns both as to the efficacy of the science and the ethical
implications. The momentum of this new technology is evident in
the proliferation of patent requests for new life forms.
The National Academy of Sciences recently released new ethical
guidelines for research with human embryonic stem cells.
Although the recommendations are nonbinding, even the
Academy (which favors creating and destroying human embryos
for their stem cells) endorsed the creation of chimeras but
opposed experiments that involve inserting human embryonic
stem cells into human, ape and monkey embryos. The possibility
that a human or quasi-human brain might be imprisoned in an
animal’s body is reprehensible. Catholic teaching tells us that
“Changing the genetic identity of man as a human person
through the production of an infrahuman being is radically
immoral.”7
ETHICAL IMPLICATIONS
Volumes have been written about the ethical implications of
genetic enhancement and the crossing of species boundaries. In
the limited space of this article, I will briefly mention only four
important ones.

Moral Status of the Human Embryo
The inherent moral status of human beings comes from the reality that God created human beings in His image and likeness
(manifest in intelligence and free will). For this reason every
human being, regardless of individual traits or circumstances possesses incomparable dignity.8 John Paul II explained that moral
worth begins with the right to life. From the moment of conception until death, he adds, the right to life is primary and fundamental. It is at the root and source of all other rights.” Therefore,
the state of being human automatically confers moral status. As a
result, any action that relegates any human being - at any stage
of development from a one-celled embryo through natural death
- to being a mere tool of research or a vehicle of production or
profit is immoral.
Human Life as a Commodity
The pricey manufacture of “custom kids” would in fact undermine the value and dignity of human life by reducing these children to customized products like cars or computers.
Rather than surprise and appreciation for the uniqueness and
mystery of each individual, custom made children would be
judged by how they conform to preset specifications. Beyond
that, the genes that determine complex traits like behavior don’t
always act the way one would expect. A geneticist once told me
that in experiments that attempt to alter the genes controlling the
coat color of mice, the mice actually look like what he intended
only about 50% of the time. That’s why parents who think they
are programming a child to have one or more traits may be in for
a real surprise. The uncertainty of gene expression makes it highly unlikely that one could reliably produce a “custom” baby with
characteristics that the parents “ordered” and, unlike a car or
computer, there are no “return” policies at fertility clinics. In
reality, parenting always involves surprises and disappointments.
(I speak from experience since my husband and I have six wonderful young adult children.) Genetic enhancements will not be
able to alter this reality, but may set up unrealistic parental
expectations and ultimately contribute to an attitude that human
life is a commodity that must measure up to market standards.
Social Justice
Genetic enhancements could exaggerate existing social inequalities, especially if only the prosperous can afford them. A technology is not just if it neglects the poor or vulnerable or if it widens
the gap between the haves and have-nots. Even if this technology
could be applied safely and without using immoral means, the
concern is that naturally-born children would not be able to
compete with those who are genetically enhanced. Our notions
of human accomplishment would change. In the extreme, it
potentially could lead to a “superior” class of people (dubbed by
some the “genobility”) with advantages that far surpass any that
parents are now able to bestow on their children through education, coaching, etc. Overlay this on a society obsessed by youth,
health and success in which many who lack sufficient income,

education, health care, and nutrition already are excluded from
opportunities for advancement. Social justice would mandate
improving the well-being of those who are on the margins of
society rather than further marginalizing the poor by enhancing a
few far above the norm.
Harm
It will be very difficult to make safe and effective modifications
to the human genome, and the attempt could result in significant
harm to individuals and society. Genetic enhancement involves
changes that are a departure from naturally occurring genomes.
As such, it will involve the production of new genetic combinations. The complexity of the human genome will make this
endeavor difficult, especially because most genes have multiple
functions. This means that the challenge of discovering genetic
alterations that really improve human function will be much
more difficult than designing therapeutic ones. Recall that therapeutic changes are moral when the scientific means are moral.
Moreover, because of the inter-connection of the entire genome
and the environment, genetic changes may function as predicted
in one individual but have a completely different effect in another
individual; what is safe for one may not be safe for another.
Potential harms resulting from genetic enhancements could
include the following: (1) negative consequences in the targeted
intervention, (2) negative consequences in a human function not
previously thought to be related to the intervention, and (3) these
consequences would not become apparent for a long time. The
idea that humans, with our new and still incomplete understanding of genetics, could design real enhancements that are safe and
effective is fraught with pride, and has the potential for real
harm.
CONCLUSION
It is theoretically possible that genetic enhancement could be
truly beneficial for individuals and society and, at the same time,
respect the origins of life and the integrity of the human person
as a unity of body and soul. The present state of the scientific
process does not meet those requirements, however. For these
reasons genetic enhancement of human embryos is immoral
under Catholic teaching. Our abbreviated ethical analysis also
raises issues of respect for life, justice, and safety that call into
question the ability of humanity to use this potent technology to
benefit humankind. Our impending power to alter our genetic
heritage, coupled with a limited ability to predict the consequences of those alterations, cries out for a cautious and humble
approach.
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