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Although much has occurred in this field since this article was written in 2000,
the questions addressed by Dr. Bohlin are still timely and relevant. Is
manipulating our genetic code simply a tool or does it deal with deeper issues?
Dealing with genetic engineering must be done within the context of the broader
ethical and theological issues involved. In the article, Dr. Bohlin provides an
excellent summary driven from his biblical worldview perspective.

What forms of genetic engineering can be done
in human beings?
Genetic technology harbors the potential to change the human species forever.
The soon to be completed Human Genome Project will empower genetic scientists
with a human biological instruction book. The genes in all our cells contain the
code for proteins that provide the structure and function to all our tissues and
organs. Knowing this complete code will open new horizons for treating and
perhaps curing diseases that have remained mysteries for millennia. But along
with the commendable and compassionate use of genetic technology comes the
specter of both shadowy purposes and malevolent aims.
For some, the potential for misuse is reason enough for closing the door
completely–the benefits just aren’t worth the risks. In this article, I’d like to
explore the application of genetic technology to human beings and apply biblical
wisdom to the eventual ethical quagmires that are not very far away. In this
section we’ll investigate the various ways humans can be engineered.
Since we have introduced foreign genes into the embryos of mice, cows, sheep,
and pigs for years, there’s no technological reason to suggest that it can’t be done
in humans too. Currently, there are two ways of pursuing gene transfer. One is

simply to attempt to alleviate the symptoms of a genetic disease. This entails gene
therapy, attempting to transfer the normal gene into only those tissues most
affected by the disease. For instance, bronchial infections are the major cause of
early death for patients with cystic fibrosis (CF). The lungs of CF patients produce
thick mucus that provides a great growth medium for bacteria and viruses. If the
normal gene can be inserted in to the cells of the lungs, perhaps both the quality
and quantity of their life can be enhanced. But this is not a complete cure and
they will still pass the CF gene on to their children.
In order to cure a genetic illness, the defective gene must be replaced throughout
the body. If the genetic defect is detected in an early embryo, it’s possible to add
the gene at this stage, allowing the normal gene to be present in all tissues
including reproductive tissues. This technique has been used to add foreign genes
to mice, sheep, pigs, and cows.
However, at present, no laboratory is known to be attempting this well-developed
technology in humans. Princeton molecular biologist Lee Silver offers two
reasons.{1} First, even in animals, it only works 50% of the time. Second, even
when successful, about 5% of the time, the new gene gets placed in the middle of
an existing gene, creating a new mutation. Currently these odds are not
acceptable to scientists and especially potential clients hoping for genetic
engineering of their offspring. But these are only problems of technique. It’s
reasonable to assume that these difficulties can be overcome with further
research.

Should genetic engineering be used for curing
genetic diseases?
The primary use for human genetic engineering concerns the curing of genetic
disease. But even this should be approached cautiously. Certainly within a
Christian worldview, relieving suffering wherever possible is to walk in Jesus’
footsteps. But what diseases? How far should our ability to interfere in life be

allowed to go? So far gene therapy is primarily tested for debilitating and
ultimately fatal diseases such as cystic fibrosis.
The first gene therapy trial in humans corrected a life-threatening immune
disorder in a two-year-old girl who, now ten years later, is doing well. The gene
therapy required dozens of applications but has saved the family from a $60,000
per year bill for necessary drug treatment without the gene therapy.{2} Recently,
sixteen heart disease patients, who were literally waiting for death, received a
solution containing copies of a gene that triggers blood vessel growth by injection
straight into the heart. By growing new blood vessels around clogged arteries, all
sixteen showed improvement and six were completely relieved of pain.
In each of these cases, gene therapy was performed as a last resort for a fatal
condition. This seems to easily fall within the medical boundaries of seeking to
cure while at the same time causing no harm. The problem will arise when gene
therapy will be sought to alleviate a condition that is less than life-threatening
and perhaps considered by some to simply be one of life’s inconveniences, such as
a gene that may offer resistance to AIDS or may enhance memory. Such genes are
known now and many are suggesting that these goals will and should be available
for gene therapy.
The most troublesome aspect of gene therapy has been determining the best
method of delivering the gene to the right cells and enticing them to incorporate
the gene into the cell’s chromosomes. Most researchers have used crippled forms
of viruses that naturally incorporate their genes into cells. The entire field of gene
therapy was dealt a severe setback in September 1999 upon the death of Jesse
Gelsinger who had undergone gene therapy for an inherited enzyme deficiency at
the University of Pennsylvania.{3} Jesse apparently suffered a severe immune
reaction and died four days after being injected with the engineered virus.
The same virus vector had been used safely in thousands of other trials, but in
this case, after releasing stacks of clinical data and answering questions for two

days, the researchers didn’t fully understand what had gone wrong.{4} Other
institutions were also found to have failed to file immediate reports as required of
serious adverse events in their trials, prompting a congressional review.{5} All
this should indicate that the answers to the technical problems of gene therapy
have not been answered and progress will be slowed as guidelines and reporting
procedures are studied and reevaluated.

Will correcting my genetic problem, prevent it in
my descendants?
The simple answer is no, at least for the foreseeable future. Gene therapy
currently targets existing tissue in a existing child or adult. This may alleviate or
eliminate symptoms in that individual, but will not affect future children. To
accomplish a correction for future generations, gene therapy would need to target
the germ cells, the sperm and egg. This poses numerous technical problems at the
present time. There is also a very real concern about making genetic decisions for
future generations without their consent.
Some would seek to get around these difficulties by performing gene therapy in
early embryos before tissue differentiation has taken place. This would allow the
new gene to be incorporated into all tissues, including reproductive organs.
However, this process does nothing to alleviate the condition of those already
suffering from genetic disease. Also, as mentioned earlier this week, this
procedure would put embryos at unacceptable risk due to the inherent rate of
failure and potential damage to the embryo.
Another way to affect germ line gene therapy would involve a combination of
gene therapy and cloning.{6} An embryo, fertilized in vitro, from the sperm and
egg of a couple at risk for sickle-cell anemia, for example, could be tested for the
sickle-cell gene. If the embryo tests positive, cells could be removed from this
early embryo and grown in culture. Then the normal hemoglobin gene would be
added to these cultured cells.

If the technique for human cloning could be perfected, then one of these cells
could be cloned to create a new individual. If the cloning were successful, the
resulting baby would be an identical twin of the original embryo, only with the
sickle-cell gene replaced with the normal hemoglobin gene. This would result in a
normal healthy baby. Unfortunately, the initial embryo was sacrificed to allow the
engineering of its identical twin, an ethically unacceptable trade-off.
So what we have seen, is that even human gene therapy is not a long-term
solution, but a temporary and individual one. But even in condoning the use of
gene therapy for therapeutic ends, we need to be careful that those for whom
gene therapy is unavailable either for ethical or monetary reasons, don’t get
pushed aside. It would be easy to shun those with uncorrected defects as less
than desirable or even less than human. There is, indeed, much to think about.

Should genetic engineering be used to produce
super-humans?
The possibility of someone or some government utilizing the new tools of genetic
engineering to create a superior race of humans must at least be considered. We
need to emphasize, however, that we simply do not know what genetic factors
determine popularly desired traits such as athletic ability, intelligence,
appearance and personality. For sure, each of these has a significant component
that may be available for genetic manipulation, but it’s safe to say that our
knowledge of each of these traits is in its infancy.
Even as knowledge of these areas grows, other genetic qualities may prevent
their engineering. So far, few genes have only a single application in the body.
Most genes are found to have multiple effects, sometimes in different tissues.
Therefore, to engineer a gene for enhancement of a particular trait–say
memory–may inadvertently cause increased susceptibility to drug addiction.
But what if in the next 50 to 100 years, many of these unknowns can be

anticipated and engineering for advantageous traits becomes possible. What can
we expect? Our concern is that without a redirection of the worldview of the
culture, there will be a growing propensity to want to take over the evolution of
the human species. The many people see it, we are simply upright, large-brained
apes. There is no such thing as an independent mind. Our mind becomes simply a
physical construct of the brain. While the brain is certainly complicated and our
level of understanding of its intricate machinery grows daily, some hope that in
the future we may comprehend enough to change who and what we are as a
species in order to meet the future demands of survival.
Edward O. Wilson, a Harvard entomologist, believes that we will soon be faced
with difficult genetic dilemmas. Because of expected advances in gene therapy,
we will not only be able to eliminate or at least alleviate genetic disease, we may
be able to enhance certain human abilities such as mathematics or verbal ability.
He says, “Soon we must look deep within ourselves and decide what we wish to
become.”{7} As early as 1978, Wilson reflected on our eventual need to “decide
how human we wish to remain.”{8}
Surprisingly, Wilson predicts that future generations will opt only for repair of
disabling disease and stop short of genetic enhancements. His only rationale
however, is a question. “Why should a species give up the defining core of its
existence, built by millions of years of biological trial and error?”{9} Wilson is
naively optimistic. There are loud voices already claiming that man can
intentionally engineer our “evolutionary” future better than chance mutations and
natural selection. The time to change the course of this slow train to destruction
is now, not later.

Should I be able to determine the sex of my
child?
Many of the questions surrounding the ethical use of genetic engineering
practices are difficult to answer with a simple yes or no. This is one of them. The

answer revolves around the method used to determine the sex selection and the
timing of the selection itself.
For instance, if the sex of a fetus is determined and deemed undesirable, it can
only be rectified by termination of the embryo or fetus, either in the lab or in the
womb by abortion. There is every reason to prohibit this process. First, an
innocent life has been sacrificed. The principle of the sanctity of human life
demands that a new innocent life not be killed for any reason apart from saving
the life of the mother. Second, even in this country where abortion is legal, one
would hope that restrictions would be put in place to prevent the taking of a life
simply because it’s the wrong sex.
However, procedures do exist that can separate sperm that carry the Y
chromosome from those that carry the X chromosome. Eggs fertilized by sperm
carrying the Y will be male, and eggs fertilized by sperm carrying the X will be
female. If the sperm sample used to fertilize an egg has been selected for the Y
chromosome, you simply increase the odds of having a boy (~90%) over a girl. So
long as the couple is willing to accept either a boy or girl and will not discard the
embryo or abort the baby if it’s the wrong sex, it’s difficult to say that such a
procedure should be prohibited.
One reason to utilize this procedure is to reduce the risk of a sex-linked genetic
disease. Color-blindness, hemophilia, and fragile X syndrome can be due to
mutations on the X chromosome. Therefore, males (with only one X chromosome)
are much more likely to suffer from these traits when either the mother is a
carrier or the father is affected. (In females, the second X chromosome will
usually carry the normal gene, masking the mutated gene on the other X
chromosome.) Selecting for a girl by sperm selection greatly reduces the
possibility of having a child with either of these genetic diseases. Again, it’s
difficult to argue against the desire to reduce suffering when a life has not been
forfeited.

But we must ask, is sex determination by sperm selection wise? A couple that
already has a boy and simply wants a girl to balance their family, seems innocent
enough. But why is this important? What fuels this desire? It’s dangerous to take
more and more control over our lives and leave the sovereignty of God far behind.
This isn’t a situation of life and death or even reducing suffering.
But while it may be difficult to find anything seriously wrong with sex selection,
it’s also difficult to find anything good about it. Even when the purpose may be to
avoid a sex-linked disease, we run the risk of communicating to others affected by
these diseases that because they could have been avoided, their life is somehow
less valuable. So while it may not be prudent to prohibit such practices, it
certainly should not be approached casually either.
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