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The Ethics of Human
Genetic Cloning

Ngan Tina Huang

I
n 1971, James Watson and Frances Crick opened the doors to genetics research with their dis-

covery of the double helical structure of DNA. Genetics has been widely explored since then,

especially through new technological advancements. Many of the efforts made in this field

have illuminated the genetic basis of human development and disease.

Nevertheless, the presence of such sophisticated levels of technology did not prepare the pub-

lic for the announcement on February 24, 1997, that Scottish scientist Ian Wilmut at the Roslin

Institute had successfully cloned a lamb named Dolly. The news

of this sheep being genetically identical to her sole parent spread

around the world.As though fantasy became reality, an outpour-

ing of publications began to speculate on the possibility of

human cloning and the ultimate formation of a “master” race.

Meanwhile, bioethicists, religious activists, and humanitarians

galvanized to protest further research in genetic cloning. Within

days of the big announcement, President Clinton instituted a

federal ban on cloning, and the National Bioethics Advisory

Commission (NBAC) was immediately sought to address the

concerns of genetic cloning.

Since Dolly’s creation, the issue of genetic cloning still remains as one of the most controversial

subjects, attracting a wide variety of opinions and beliefs. This article will provide an overview of

genetic cloning and then examine some of the ethical concerns and implications of cloning for the

global community.

The concept of cloning is not a new one. Derived from the Greek term meaning“twig,” the word

cloning refers to the long-established technique of striking a cutting, as is usually done in com-

mercially grown fruit trees.1 In biological research,“cloning” generally refers to a duplicate genet-

ic copy of another biological object, be it DNA sequences, cells, or multicellular organisms. For liv-

ing animals, this term is ambiguous because various types exist–molecular cloning, cellular

cloning, embryo twinning, blastomere separation, and nuclear somatic transfer (NST).2 At the

most basic level, the replication of DNA in a host bacterium is called “molecular” cloning. In “cel-

lular” cloning, copies of a cell a re ma de in the laboratory to form cloned cells called a cell l ine.
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“Embryo twinning” results when a sex u ally
formed embryo splits into two identical halves.
“Blastomere separation” pertains to split ting a
developing embryo at the composition of 2 - 8
cells. Each cell , known as a blastomere, is identi-
cal and genetically capable of produc ing an entire
new organism . The technique of replac ing the
haploid nucleus of an egg with a diploid one is
known as NST.

Early studies focus ed on cell dif ferenti ation
and the regulation of gene ex pression . In 1962,
Robert Briggs and Thom as King reported suc-
cessful nuclear transfer in the frog Rana pipiens
using undif ferenti ated blastula cells and enucleat-
ed cells.3 Gurdon showed that cells in later stages
of development could also produce young.4

These and other subs equent studies gave evi-
dence that genes in the nuclei of dif ferenti ated
cells could be reactivated by the cytoplasm of the
egg at certain stages of development.5 Then , in
1 9 8 1 , Karl Illmens ee and Peter Hoppe claimed to
have proven that the nuclei of adult mice cells
could be ins erted into mouse eggs to produce
adult mice.6 However, when the results were not
reproduc ible, the public’s interest in cloning
began to decline.

Wilmut’s res earch successfully cloned Dolly
using a new technique that had never before been
successful . S c ientists fus ed mamm ary cells
derived from a 6-year- old ewe with enucleated
ewe oocytes using an electric current. Of the 277
fus ed cells produced in this manner, 29 survived
and were implanted into the wombs of 13 sheep.
Dolly was the only sheep born alive.7 Since
Dolly’s debut, other cloned anim als have fol-
lowed, including cat tle, goat s, mice, and cows.8

Before questioning the ethical concerns of
genetic cloning, it is important to correct popular
mis conceptions about cloning. First of all ,
cloning a hum an adult will not instantaneously
produce a clone of the same si ze and age. Instead,
the clone, born as an infant, can be regarded as a
“delayed twin .”More importantly, the clone is not
a perfect replica of the original . This misunder-
standing stems from the false idea that an indi-
vidu al’s genes solely determine the physical and
psychological traits of a person . Although the
gene structure bet ween the adult and the clone is
very similar, there are some dif ferences at the
molecular level .For ex ample, the net work of neu-
rons that ess enti ally def ine an individu al cannot
be fully copied because the brain is too complex .
As Gregory Pence, author of Who’s Afraid of
Hum an Cloning, eloquently writes,“The conclu-
sion is ines capable : The problem of wiring up a
brain is so complex that it is beyond the power of
the genomic computer. The best the genes can do
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is to indicate the rough layout of wiring, the gen-
eral shape of the brain .”9 Furthermore, as the
brain continues to develop after birth , the dif fer-
ences bet ween the adult and the clone continue to
shape their own individu ality. The mitochondri-
al DNA from the host egg also harbors some
genes that can af fect the development of Dolly,
but currently the ef fects are still unclear.

However, beyond the biological dif ferences
bet ween an individu al and a clone, the inf luences
of cultural and soc ietal ex periences also make the
t wo people dif ferent. The clone is born as an
infant who grows up in an environment and time
period that is dif ferent from the adult who was
cloned.As a result, the clone’s life ex periences and
relationships are unique, and they help develop
the clone’s personality and character. Since even
hum an identical twins do not have identical per-
sonalities, neither would people and their clones.

Undoubtedly, the birth of Dolly rais es public
concerns about the ethics of hum an cloning.
Some of these initi al worries sprang from health
and safety concerns, such as physical end anger-
ment to the clone. However, a larger and more
controversi al class of concerns includes issues
such as reproductive autonomy, freedom of indi-
vidu ality, the qu ality of parenting and family life,
and medical applications of cloning. Let us now
ex amine some of the biological and ethical argu-
ments in favor and against hum an genetic
cloning in these areas.

Critics contend that hum an cloning pres ent s
great safety risks not only to the clone, but also to
the egg donor and birth mother.As Dolly was the
only one out of 277 sheep to be born alive, the
success rate of produc ing a hum an clone through
the same technique would be very minute.
Furthermore, the successful birth of the infant
does not gu arantee the abs ence of genetic muta-
tions that may be detrimental afterwards.
Additionally, the cloning procedure pos es health
risks to the birth mother,who may suf fer mis car-
ri ages, as well as to the egg donor whose hor-
mones have been manipulated.

To opponents of N ST, the very idea of hum an
cloning seems morally repugnant. It undermines
family structures, questions the role of parent-
hood, and goes against nature. For such individ-
u als, the thought of giving birth to an ex act repli-
ca of a deceas ed relative or produc ing a clone for
biological spare parts is repulsive. First, hum an
cloning alters the stability of family structure–
what should be the clone’s name and title ?
Moreover, as bioethic ist Leon Kass des c ribes, all
hum an soc ieties have been bas ed on traditional
family relationships in which parents care for
their of fspring.1 0 The ability to reproduce as ex u-
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ally, then , undermines the need to have two
parents and can alter parent - child relationships.
Cloning practices may harm the soc i al values
and practices that are necess ary to the health of
a child.

Another area of concern deals with the right
to an open future.1 1 According to philosopher Joel
Feinberg,t wins born simultaneously dif fer great-
ly from twins born with a signif icant time
gap in bet ween . Simultaneous
t wins, who share very simi-
lar genetic materi al , begin
their lives together, and, in
the course of their develop-
ment, s elect their own paths.
Their genetic back ground
m ay help determine the out-
come of their lives, but they have
no knowledge of their future.
In this sens e, “ignorance of
the ef fect of one’s genome
on one’s future is neces-
s ary for the spontaneous,
free, and authentic con-
struction of a life and
s elf.”1 2 However, a delayed
t win already knows the fate
of the earlier twin , and this
knowledge may be suf f i-
c ient to remove the spon-
taneity of the later twin’s
life, even if the later twin
choos es a distinctly dif-
ferent path from the earli-
er twin .

Other people per-
ceive cloning as a way
of controlling the
future, rather than
submit ting to the
mysteries of life and
nature. Since cloning
technology may allow
individu als to pres elect
the genetic inform ation of
the delayed twin , it takes away the profundity of a
new life and acceptance of the child for who he
is.1 3 It also brings up the concern of eugenic engi-
neering.1 4 Although cloning does not necess arily
result in the phenotypic ex pression of certain
genes, there is still a fear that certain people will
become more desirable than others, resulting in
dis c rimination . Ultim ately, there is a fear that
cloning may one day become part of m anufac-
ture. Mass - s cale cloning not only violates many
hum an right s, but it also dehum ani zes the won-
der of reproduction into a form of commerce.

On the other hand, personal liberty is a highly
held right in this democ ratic nation . Individu als
choose when to have children and how many
children to have. Some individu als feel that their
personal autonomy ex tends to the method of
reproduction as well . Just as in vitro fertili z ation
can be us ed to assist couples in having children ,
they feel that cloning should be us ed to do the

s ame. For it was dec ided in the case of
Eis enstadt v. Baird (1972) that “if the

right of privacy means anything, it is
the right of the individu al , m arried or

single, to be free from unwarranted gov-
ernment intrusion into mat ters so fund a-

mentally af fecting a person as the dec ision
whether to bear or beget a child.” 1 5

At the same time, there are
some isolated cas es in

which cloning is
being considered

the only means of
produc ing bio-
logical of fspring,
such as couples
with lethal dis-

eas es who do not
want to pass the dis-

ease on to their chil-
dren , or homos ex u als

who do not want to us e
sperm from unknown

men via in vitro fertil-
i z ation . Because of
its ability to pro-
duce biological
of fspring, some
people would
consider cloning

more appealing
than adoption .1 6

S c ience has come a
long way since the time
Wat son and Crick char-
acteri zed the double hel-

ical structure of DNA .
While in the past cloning technology was embed-
ded in the plots of s c ience fiction , tod ay it is a
reality. Cloning rem ains a highly debated topic,
shining under the spotlight of s c ientist s, hum an-
itari ans,bioethic ist s,and religious leaders. On the
ethical side, there are many seemingly rational
ethical reasons to both support and oppose this
form of reproduction . As the UK recently
announced the allowance of limited cloning of
hum an embryos for res earch , the world ponders
about the fate of hum an cloning whose future
rem ains a mystery.
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