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Abstract

In this research, the results of the Human Genome Project (HGP) and the possible ethical problems it
may cause were evaluated through concrete examples. In the study, it has been tried to reveal in de-
tail how the social rights and freedoms, ethics, social norms and values of the individual will be af-
fected and where the borders will begin and end in the event of the potential risks that HGP carries. Dis-
cussions have been made on the problem that the individual can be instrumentalized and turned into a
commodity as a result of genetic interventions, and unfortunately, it has been determined that genetic in-
terventions are in a structure that can lead to an intervention in the fundamental rights and freedoms of the
individual. The aim of this study is to show the usage areas of the human genome project and to exam-
ine the results of this project in terms of the ethical consequences of the techniques and applications used.
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1. Introduction

Genetic engineering, which started with J.
Watson and F. Crick’s explanation of the double
helix structure of DNA (Deoxyribonucleic Acid)
in 1953, and opened a new era in 1973 when S.
Kochan and H. Boyer carried out the transfer of
DNA to bacteria with genetic engineering. Pro-
ceedings are shaping our lives very effectively
and quickly in the 21st century. One of the most
important studies in this process is the Human
Genome Project (HGP), which is a genetic revo-
lution for human beings and its implementation
causes ethical debates.

The Human Genome Project was officially
started on October 1, 1990, with the joint efforts
of the American Energy Agency and the National
Institutes of Health (NIH), and was officially ter-
minated in May 2006. (Collins and Galas, 1993,
Volkan, 2006). The main purpose of the human
genome project, which is one of the most impor-
tant pillars of genetics, deciphering the codes that
determine the genetic structure. According to the
results announced in 2006, the reading of genes
has been completed. However, the functions of
human genes are not yet fully understood.

Although the applications of the genome pro-
ject seem to have not reached the desired point
yet, it is an undeniable fact that a new era has
been opened, especially in the field of medicine,
with the reading of genetic structure. In this field,
subjects such as hereditary diseases, isolation
of genetic engineering and gene manipulations
continue to develop rapidly. With the discovery
of restriction enzymes that accelerate DNA stud-
ies, DNA sequence analyses, polymerase chain
reactions (Knoppers and Chadwick, 2005, Low-
rance and Collins, 2007), and the introduction of
more techniques into the field of application, the
human genome project has begun to sit on more
solid legs.

It is now an accepted fact that the human ge-
nome project will help to identify genes that di-
rectly or indirectly cause disease in humans, to
determine their characteristics and to distinguish
them from a healthy structure.

However, genetic manipulations, which have
the potential to be used in a wide range of diseas-
es from diagnosis to treatment, have also brought
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with them some concerns in terms of revealing
the possibility of “intervention with genes” in
applications. At this point, human beings have
the potential to make a copy of them and change
their environment with gene technology. In this
context, this potential power of gene technologies
has led to the emergence of several ethical ques-
tions and problems regarding genetic manipula-
tions today.

These ethical issues are the disruption of the
natural balance of the human body, gene pollu-
tion, the risk of using genetic information as a
biological weapon, efforts to create superior hu-
man beings or hard labor, gender discrimination,
failure to establish standard health quality, and
insurance companies’ increasing insurance rates.
Ethics, which originates from the Greek word
“ethos”, emerges as a discipline of philosophy that
investigates the values, norms and rules that form
the basis of individual and social relations estab-
lished by people from a moral perspective, such
as good and bad. When the results of human ge-
nome studies are handled within the framework
of this discipline, it will be clearly seen that this
project directly affects social norms and values.
Because the main point that is the problem here,
with the implementation of this project, human
nature and its own social and ethical values have
changed or will have to change.

It is an important and problematic debate in
terms of ethical values that in genetic manipula-
tions, “not an intervention in the material world
of things”, but an intervention in one’s own “bio-
logical and natural life” (Habermas, 2003). When
the human genome project is fully implemented,
ethical issues and debates will come to the fore
more. Possible change will progress rapidly, and
will gradually take the form of intervention in
human nature and life, and fundamental rights
and freedoms. As a result of this, humans will ap-
pear in a structure that has become instrumental-
ized and turned into a commodity.

In this context, what price will be paid as a
result of the possibilities offered by the genet-
ic revolution? Will people have to pay this price
by giving up their fundamental rights and free-
doms? How clear are the limits of manipulating
the human genome? Where and when to stop
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playing with genes? Within the framework of this
research, answers to all these questions have been
sought. In the discussion, ethical problems that
cause concern in terms of individual rights and
freedoms were tried to be discussed in all their
aspects by acting on concrete examples.

2. Human Genome Project (HGP)

The Human Genome Project is a project initi-
ated to understand the structures, locations, and
functions of human genes, which are estimated
to be around 100,000 and to determine the se-
quence of 3 billion bases that make up the human
genome. (Collins and Galas, 1993, Lowrance
and Collins, 2007). In this project, it was aimed
first to make a detailed map of human genes and
then of all DNA sequences, in short, to analyze
the gene cassette. With the analysis of the gene
cassette, it is expected that there will be revolu-
tionary changes in the understanding of human
development and the expression of “normality”
and “abnormality”.

Many countries such as Brazil, Canada,
France, Germany, and England, etc., and many
companies such as Celera IBM, etc. support this
project, which was initiated in 1990 by American
institutions such as the American Energy Agency
and the National Health Institute. (Bokesoy and
Arda, 1993, Knoppers and Chadwick, 2005, Vol-
kan, 2006). The center, which was established in
Montreux, Switzerland in 1987 to carry out the
reading of the human genome, which is carried
out separately in many countries, from a center
and thus to save time, labor, and finances, also
forms the core of HGP. A period of 15 years is
foreseen for the genetic map of the human be-
ing to be produced. This project, supported by
an average annual budget of 200 million dol-
lars, (Collins and Galas, 1993, 44, Knoppers and
Chadwick, 2005) was completed in May 2006.
(Lowrance and Collins, 2007, Volkan, 2006). At
the point reached in the project, the reading of
the gene sequences is finished, but what the gene
sequences mean has not yet been resolved. Stud-
ies on this subject are still ongoing.

Especially in the field of medicine, the expec-
tations for the results of this project on behalf of
science are quite large and varied. The first aim
of the project is to determine the susceptibility to

more than 3000 genetic diseases for which there
is no cure today, (Lowrance and Collins, 2007) to
make diagnosis and treatment possible by illumi-
nating the locations and structures of the relevant
genes, and to make the necessary genetic correc-
tions. With the project, it will be possible to di-
agnose and treat many diseases such as certain
types of cancer, hemophilia, multiple sclerosis,
and cystic fibrosis, and to develop drugs. (Low-
rance and Collins, 2007, Mattick, 2003). As mi-
croorganisms will be better known with the op-
portunities provided by HGP, it will be easier to
determine their disease-causing properties in hu-
mans, and this information will be used in energy
production, reduction of toxic wastes, and devel-
opment of renewable resources in the industry.
(Knoppers and Chadwick, 2005, McGuire, 2008).
In addition, by using DNA microchips, it will be
possible to determine the individual gene pro-
files of individuals and thus to determine which
diseases they are prone to or what appropriate
treatment methods may be. Identification of all
regions on DNA that differs from person to per-
son can be used in forensic identification and
paternity cases. (Mattick, 2003, McGuire, 2008).
The information to be obtained will provide new
opportunities in the determination of anthro-
pology and human migrations, besides human
health, will provide the opportunity to observe
the genetic change experienced over generations,
will provide an idea of the migration of different
human groups based on the genetic structures of
women and men, and will allow us to compare
historical events and the development process of
human populations.

Another important pillar of the project is
cloning and stems cell applications. (Coban,
2008, Coban, 2009, McGuire, 2008). Many peo-
ple will benefit from this if cloning and stem cell
studies are successful. In particular, therapeutic
embryo applications can be used in the treat-
ment of many diseased organs. Experimental
and clinical studies are still ongoing on diseases
such as Parkinsons and Alzheimer’s, which lead
to various nerve cell destruction, retinal diseas-
es of the eye, and some types of cancer. In recent
years, stem cell applications have been made on
retinitis pigmentosa, (night blindness) a retinal
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disease, but unfortunately, cases resulting in can-
cer were found in a few of the mice in which this
application was made. (Wang et al., 2010). As can
be seen, these studies come up with expectations
and results that may be beneficial for humanity.

While the human genome project is trying
to respond to these expectations, on the other
hand, the idea that its potential power can “lead
to abuses” makes it feel intense, and this causes
some concerns. From an ethical point of view,
one of these concerns is the manipulation of ge-
nomes in a way that disrupts the nature of the
human structure, thus allowing people to change
their nature permanently. In addition to this, the
following questions are also faced: How will the
pre-diagnosis of genetic diseases affect the per-
son, his view of the future, and the relationship of
that person with the environment? How accurate
and ethical is it in terms of the right to life to be
notified in advance that an individual has a dis-
ease that will result in death? On the other hand,
treatment methods such as gene therapy and
cloning may allow only a group of people to ben-
efit from these treatments, instead of increasing
the standard health quality of the whole society.
In this context, what should be the limits of the
use of stem cells and especially cloning? Should it
be limited to therapeutic use only or should it be
used for reproductive purposes as well?

As it can be understood, the things that can be
done with HGP seem dazzling. While he prom-
ises “sunny days and eternity” to humanity on
one side, he also gives the power to create a com-
moditized slave type based on discrimination by
destroying fundamental rights and freedoms on
the other hand. From this point of view, it can be
seen that the ethical problems it carries are worth
discussing.

Then, in light of our explanations above, what
needs to be done is, is a comprehensive evalua-
tion and discussion of this new technology, its
implications, and application areas. In this con-
text, it would be appropriate to present and dis-
cuss in detail how the social rights and freedoms,
ethics, social norms, and values of the individual
will be affected and where the borders will be-
gin and end in case of the realization of potential
risks.

3. Ethical Evaluation of the Result of the Hu-
man Genome Project

The composition of very different genes in
our cells determines the boundaries of each of
us and what we are as members of the “Homo
sapiens” species. In this context, the genome pro-
ject is capable of revealing what makes us hu-
man. (Bokesoy and Arda, 1993). It even makes
it possible for people to re-evaluate “one”, “what
is not,” and to “reorganize” one with genetic ma-
nipulations. At this point, genetic engineering
is confronted with “ethical” questioning, which
consists of a bundle of social norms and values.
One of the functions of ethical inquiry is to help
us understand the “moral possibilities” in each
situation and to develop our individual moral
sensibility. (McGuire, 2008). In this case, in ethi-
cal inquiry, it would be appropriate to discuss “in
which framework we can put the will to know”
that motivates people, which genetic applica-
tions will offer us. What will be the cost of gene
technology’s contributions to humanity? How
clear are the limits of manipulating the human
genome? Will a person know where and when
to stop? Does man have the right to implement
everything that can be done using the possibili-
ties of technology? Or should there be a “reason-
able” limit to what can be done? In determining
this “acceptable” line, our “own” ethical values,
norms, and ethical problem-solving ability will
of course guide us.

Accordingly, let’s try to convey through a case
study how the subjective position of the individ-
ual can affect his own moral attitude regarding
HGP. According to Shepherd (2004), Jamie, who
is seen as the “first designed baby” of England,
was born because of prenatal interventions with
the intention of protecting the life of his four-
year-old brother Charlie and curing his illness.
Charlie, who has a hereditary blood disease,
leads a ‘normal’ life like everyone else, depend-
ing on the stem cells taken from the umbilical
cord of his brother, who has tissue compatibility.

However, genetic imaging of embryos is
subject to the permission of the British govern-
ment, and the British government, as an authori-
ty, rejected this application with the thought that
“Jamie would not benefit from genetic imaging”.
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Accordingly, the family had this practice done in
a clinic in Chicago. Here, Jamie’s embryo with
the highest tissue compatibility because of imag-
ing and genetic testing of the embryo was select-
ed from among nine other embryos and placed
in the mother. After Jamie’s birth, the umbilical
cord was removed for later use in Charlie’s treat-
ment. Looking at the available data, it is not yet
known whether Jamie will develop the same in-
herited disease or whether Charlie will respond
positively to treatment and recovery.

When we look at this situation from an ethical
point of view, this situation seems to contradict
the idea that “man is not a means, but an end”,
especially in Kant’s theory of ethics. Because
Charlie’s recovery depends on Jamie’s existence.
So Jamie was born into the world as a tool for
Charlie’s survival. Man should not be used as a
“tool” for any purpose, regardless of the reason.
In this case, using Jamie as a tool for his old-
er brother poses an ethical problem. In addition,
Jamie’s consent, which is a prerequisite for clin-
ical treatment, was not obtained in this instru-
mentalization process. It is not even possible to
predict how Jamie, who has become instrumental
with the consent of the family, will react to this
in the future, how he will make sense of his ex-
istence in a moral context and what kind of prob-
lems it will cause in his personality. The individ-
ual’s thinking that he came into existence only
for someone else, and that his right to life is tied
to a certain purpose, will cause the individual to
lose his self-respect and value. The instrumen-
talization of humans in genetic practice process-
es has the potential to deeply affect the ethical
understanding of the species itself. (Habermas,
2003).

Based on this personal situation, can a gener-
alizable ethical attitude be reached for the HGP
results? Is research on the embryo a violation of
the principle of preserving life? If the embryo is
accepted as a member of the human species, it ap-
pears as a “right” subject in the context of human
rights, and at this point, the status of the embryo
is between “having a human life” and “being a
human with rights”. (Coban 2004, Coban 2009).
In this case, respect for human dignity entails
respect for the embryo, as Jamie is a potential

individual.

The history of opinions and researches aimed
at eliminating diseased and defective genes is
quite old. The idea of “better, smarter, healthier,
taller...” people as a result of reproduction goes
back to Plato. But the “modern version” of this
approach, which emerged under the name “eu-
genics,” belongs to Francis Galton. (Bokesoy
ve Arda, Kevles, 1992). The word eugenics has
a meaning like “innate well-being” or “heredi-
tary nobility.” (Bokesoy ve Arda, 1993, Kevles,
1992).

In this context, if we look at Jamie’s situation
here, Has Jamie’s family jumped into the enrich-
ing field of “eugenics”, (Shepherd, 2004) or can
it be said that the family approaches the unborn
child as a second person? How will the right of
families to make eugenic decisions affect the fu-
ture of their genetically programmed children?
Is the person whose genes are programmed the
author of his own life history? Does the ethical
responsibility for his own life rest with him or
the gene designer? Can we be sure that unlim-
ited intelligence and an unforgettable memory
always or unpredictably produce positive results
for the person with these characteristics? Apart
from that, what will be the future of the others
after one of the selected embryos is placed in the
mother? Unfortunately, such ethical questions
involving the human element and human nature
do not seem easy to answer. Habermas (2003)
states that the arguments against genetic deter-
mination are “built around the fact that the gene
designer assumes the role of determining the
identity and personal life history of the person
he/she designs”. (Coban, 2004). This genetic de-
termination completely eliminates the ability of
the individual to determine his own future, and
it directly interferes with the fundamental rights
and freedoms of the individual. This causes dam-
age to the dignity of the individual. However, the
purpose and quality of the gene designer gains
importance. Kant’s understanding of ethics is
everywhere and always “not what we should do,
but what we should want”. In contrast to an un-
conscious “doing”, “wanting” is a work of con-
sciousness and will. (Oktem, 2007). In this case,
the desire to use “what” the gene designer wants,
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“whether genetic intervention for therapeutic or
eugenic purposes” is ethically important. In oth-
er words, what makes the action meaningful is
that the “willing” underlying it is determined not
by any content, but by the moral law. In Kant’s
words, the value of an action depends on the es-
sentially good intention. Although genetic pow-
er is inherently “good”, there will always be a
possibility that it will turn into an action that can
be “willed” to be considered bad in terms of its
consequences.

In addition, the fact that the information ob-
tained by the decoding of the genetic code be-
comes a tool that serves political and ethnic
purposes will mean a departure from common
sense. (Bokesoy and Arda, 1993, Lowrance and
Collins, 2007). Gene technology, which will help
to develop knowledge about evolution, will lead
us to reinterpret “ourselves”, “what we are or
not”. (Bokesoy and Arda, 1993). It is also possi-
ble to determine some privileges through social
analysis. If these privileges explain interpersonal
differences such as intelligence, can social re-
sponsibility be expected to disappear altogether?
How will the discussion of the biological origin
of determinism explain the “human responsibili-
ty and obligation™?

In this context, another issue that needs to
be discussed from an ethical point of view is to
what extent, for what purposes and by whom the
“knowledge” for the solution of the genetic code
will be used. The “patent right” is also highly
controversial in the use of the obtained informa-
tion in “production”. Detection of diagnosis are-
as or carriers for some diseases that are currently
incurable by deciphering the genetic code, and
being aware of these conditions, may cause prob-
lems both in themselves and in their relationships
with their environment. For example, it can now
be detected with gene therapies that leukemia
cells are formed 5-10 years before the disease
occurs in leukemia patients. (Aydin 2005). What
will the individual gain from being aware of this
situation and knowing that the individual will
catch this disease after 5 or 10 years? This situa-
tion may cause a negative change in the quality of
life and standard of living of the individual rather
than gain. It will be inevitable for the individu-

al to experience some social and psychological
problems. These problems limit the fundamental
rights and freedoms of the individual and may
cause a problem that may extend to the individu-
al giving up his right to life. In addition, knowing
that the individual carries a defective gene will
always bring the risk of conflict between the indi-
vidual and society. In fact, the possession of this
information by spouse, sibling, employer, etc.
will eliminate the personal nature of the informa-
tion. Thus, the rights and freedoms of the person
will be interfered with ethically, and the dignity
of the individual will be damaged.

It is also a controversial issue that which
type of genetic information will be sufficient to
gather people under the same heading, whether
they have the right to hide this information from
others (employers, official institutions...), and
whether the right to refuse genetic information
requests can be mentioned. (Bokesoy and Arda,
1993). The fact that gene analyses are request-
ed from individuals when applying for a job or
for insurance transactions and these are criteria
in the selection of candidates will overshadow
the effort spent in this field and the scientificity
of the subject. This will lead to the emergence
of genetic discrimination. Heidi Williams expe-
rienced this type of genetic discrimination in the
United States in 2004. (Ozalp, 2007). “Humana
Insurance” did not accept the health insurance
that Heidi Williams wanted to make for her twin
children. Accordingly, twins have two copies of
genes, one normal and the other abnormal. How-
ever, they do not show any symptoms resulting
from this abnormality that will seriously affect
their lives. Humana Company changed the deci-
sion after the event was heard and reflected in
the media, and had to agree to take out the twins’
health insurance. The twins’ mother, Heidi Wil-
liams, reacted after what had happened, “Huma-
na Company made me feel guilty and stated that
“it embarrassed me because of the need to learn
the genetic status of my children”. (Ozalp, 2007).
Here, it is clearly seen that the mother’s “will to
know” and the insurance company’s “use of in-
formation” demand do not coincide ethically, and
this justifies the concerns. It is a mystery how the
feeling of guilt and shame inflicted on the mother
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will affect the relationship between the mother
and the child carrying the defective gene in the
future. As in this case, although gene technolo-
gies are “good” in their essence, they can turn
into an action that can be characterized as bad
in terms of its results, depending on “voluntary”.

Another striking example of genetic discrimi-
nation is the use of genome analysis as a criterion
for recruiting black workers in the United States.
It has been determined by genome analyzes that
the black race overreacts to some chemicals and
suffers from respiratory problems at low pres-
sures. For this reason, between 1970 and 1980,
some black people in the American army were
not allowed to enter the Air Defense Academy.
(Jiirgen, 2006, Ozalp, 2007).

According to a study conducted in 1996 on
917 people with various genetic diseases, 200
cases of genetic discrimination were encoun-
tered. (Jiirgen, 2006). As in the examples, those
who made genetic discrimination were insurance
companies, business owners and other organi-
zations using genetic information. As a result,
many Americans are reluctant to take advantage
of advances in genetic testing, fearing that genet-
ic testing may face discrimination in “hiring and
insurance relationships” rather than improving
their health.

As seen in these cases, the moral attitude of
individuals is surrounded by interpersonal rela-
tions. The individual’s own story, as justified by
his own ethical values, enters into dialogue and
interacts with other stories. This mutual interac-
tion brings along culturally and socially differ-
entiated moral ratings of individual experiences.
These moral differences can lead to, or even trig-
ger, normative conflicts. In such a conflict envi-
ronment, it becomes difficult to determine ethical
principles and put them into practice. At the point
reached in gene technologies, there is an increas-
ing concern that conflict environments based on
discrimination will increase.

Results

There are very broad horizons in front of ge-
netic applications and it is clearly seen that gi-
ant steps have been taken in this field as well.
Especially with the complete decoding of the
codes of the genes and the gene cassette, great

steps are taken in genetic diagnosis and treat-
ment with steps such as cloning, stem cell and
embryo studies. Especially the next generation
has the potential to benefit the most from these
steps. For example, with the widespread use of
genetic manipulations and the wide use of gene
therapies, it will be possible to treat many dis-
eases for middle-aged and elderly people. Per-
haps none of these diseases will be seen in the
next generation. Because the increase in genetic
manipulations that make prenatal intervention
possible, the use of these technologies by future
generations and the development of prevention
methods will reduce or completely eliminate the
risk of catching current diseases. This is an in-
dication of how important HGP’s results are. In
particular, the positive evaluation of the results
of HGP and its positive use increases the hope
that radical solutions will be found against dis-
eases. However, along with these positive devel-
opments, the ethical problems discussed above
should not be ignored.
Discussion

The instrumentalization of man, his transfor-
mation into a commodity, and even his becoming
a slave human seems possible with the misuse of
this technology. Genetic manipulations have the
feature of pushing the individual into a normative
conflict, such as choosing between fundamental
rights and freedoms and individual dignity. This
situation may leave the individual to choose be-
tween his own ethical values and norms, indi-
vidual and society, individual and social norms.
It should not be forgotten that in these studies,
the human being is not as a tool, but always as
a goal and to act accordingly. Ethical principles
created by considering the benefit of humanity
in the development process of gene technologies
and appropriate behaviors will serve a higher
purpose, such as social benefit. Despite the eth-
ical problems discussed the fact that genetic en-
gineering will be a great source of light and hope
for humanity in the future should not be ignored
when used for the right purposes. In this case, as
the last word to be said, is Winston Churchill’s
World War II, about the state of the human ge-
nome project today. After World War II he said,
“This is not the end, nor is it the beginning of the
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end. At most, this is the end of the beginning”
would be quite appropriate.
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