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Introduction
A flurry of recent developments in the area of human cloning provides an
opportunity to once again examine its nature and purpose, how it actually works,
and, if it is successful, what exactly is the immediate product of human cloning.
This is all the more necessary because so much of the information the public
receives on human cloning from mainstream media outlets, and so much of the
public policy advocacy for human cloning for research, tends to glide over – and
even totally ignore – certain key facts about what cloning is and what it does. As far
back as 2005, James Thomson, the first scientist to have isolated stem cells from
human embryos, accused cloning advocates of being “disingenuous” in their
obfuscation regarding certain inconvenient truths about human cloning, especially
in the context of regenerative medicine.
Background
Although human cloning had been the subject of intense public policy debate in the
early 2000’s, over time that debate quieted considerably, so by the end of the first
decade of the 21st century it had all but disappeared from the public eye.
That changed somewhat when, in April, 2013, a team of scientists in Oregon
announced that they had successfully created cloned human embryos, and then
harvested those embryos for their stem cells. The somatic cells used in the process
of creating the cloned embryos were obtained from fetuses and newborns.
This was followed about a year later by two other developments.
In April, 2014 a team of scientists from South Korea (which also included long-time
cloning advocate Robert Lanza, chief scientific officer for Advanced Cell Technology
in Massachusetts) announced that they had succeeded in creating stem cell lines
from cloned human embryos, having obtained the somatic cells from adults, a 75
year old and a 35 year old.
About a week later, a team from New York announced they had used somatic cells
from a diabetic patient to produce cloned embryos which were then destroyed to
create embryonic stem cell lines, from which were produced insulin-producing cells.
The announcement that scientists had finally succeeded in using the cloning process
of Somatic Cell Nuclear Transfer (SCNT) to create human embryos that were then
destroyed for their stem cells was met with a relatively tepid response. By way of
contrast, when South Korean researcher Hwang Woo-suk announced in 2004 that
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he had successfully cloned a human embryo – supposedly becoming the first ever to
do so – the news became an international sensation and was hailed as a game
changer for the field of regenerative medicine. The South Korean government even
issued a special stamp to celebrate his achievement (by 2005, however,
in vest igati ons reveale d that H wan g’s rese arch was a hoax and he had not
actually succeeded in creating a cloned human embryo).
No comparable fanfare accompanied the 2013 announcement that scientists had, in
fact, created cloned human embryos. While other scientists commended this
development for its technical achievement, few thought it would have much of an
impact in terms of treating patients. The most likely reason for this was the
breakthrough by Shinya Yamanaka, who in 2007 developed a method to turn
somatic (body) cells – such as ordinary skin cells – into pluripotent stem (IPS) cells,
without the use of eggs or the creation of embryos (a breakthrough which earned
him the 2012 Nobel Prize in Physiology and Medicine). Commenting on these
cloning developments, John Gearhart, one of the first scientists to isolate, in 1998,
human embryonic stem cells, noted that "the more we learn about reprogramming,
the more I think IPS will be the one of choice." Dr. Rudolf Jaenisch, a vocal
proponent of cloning for research, said that while “an outstanding issue of whether
[cloning] would work in humans has been resolved,” it “has no clinical relevance.”
Regenerative Medicine and the Purpose of Human Cloning
When scientists first announced they had isolated stem cells from human embryos,
that development was greeted almost unanimously as opening a new era in the field
of regenerative medicine. Because these human embryonic stem cells (hESCs) were
pluripotent – i.e., capable of becoming any tissue type in the human body -- the hope
was that these cells could be used to generate new tissue to repair damaged tissue.
Thus, it was speculated, hESCs could be used to develop new nerve tissue to treat
stroke and spinal cord injuries; or they could be used to create new heart tissue to
treat cardiac disease, or insulin-producing pancreatic tissue to treat Type 1 diabetes.
Among the problems with this vision was that tissue derived from sources other
than the patient (as is the case with hESCs harvested from “left-over” IVF embryos)
would be subject to immune rejection by the patient, just as in any other
transplantation of foreign tissue.
To overcome this obstacle, many researchers began to advocate for human cloning
as a means to avoid the problem of tissue rejection. Thus, in the context of
regenerative medicine, the whole point of cloning is to create embryos that are the
virtual genetic duplicate of the patient who donates the somatic cell used in creating
them. That cloned embryo is then destroyed to scavenge stem cells that would also
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be genetically matched to the patient/somatic cell donor and thus, researchers
hoped, not subject to rejection once implanted back into the patient.
The Cloning Process: Somatic Cell Nuclear Transfer
Cloning is a method to produce virtually identical genetic copies of an object (such
as molecules) or an organism. That organism can be a plant or an animal. Many
labs clone mice with specific genetic characteristics, in effect tailoring them for
specific avenues of research.
In animals, cloning is a method of asexual reproduction. The most common method
used to clone animals is called Somatic Cell Nuclear Transfer (SCNT). In SCNT, a
somatic cell, e.g., a skin cell, is taken from a donor. The nucleus, which contains the
genetic material, is taken from this cell and transferred to an egg which has had its
own nucleus removed. It is then stimulated to begin cell division. At this point, if a
human egg and the nucleus from a human somatic cell were being used, and if the
procedure is successful (in most animals, cloning is highly inefficient in its success
rate),i the result is a living human embryo that is a virtual genetic duplicate of the
somatic cell donor. After the cloned embryo has been created by SCNT, he or she
can either be implanted in a womb, or destroyed for collection of embryonic stem
cells, which should also be a genetic match to the somatic cell donor.

Graphic illustration courtesy of Dr. David Prentice and Family Research Council
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The Nature of Human Cloning: “Therapeutic” vs. “Reproductive” Cloning
Are there two types of cloning which, by their nature, are substantially different?
Many advocates of human cloning – including many researchers -- say yes. The
distinction, they say, is that in so-called “reproductive cloning” the intent is to
create a cloned embryo and attempt to bring that embryo to live birth. In
therapeutic cloning, on the other hand, a cloned embryo is likewise created, but the
intent is instead to scavenge that embryo for his or her embryonic stem cells.
Such a “distinction,” however, has no scientific basis; instead, it is deliberately
misleading and meant to confuse the public policy debate on human cloning.
To begin, “therapeutic” cloning is a misnomer because no therapies exist or have
been developed as the result of human cloning; as Stanford University bioethicists
David Magnum and Mildred Cho have pointed out, the notion of therapeutic cloning
is a “m is conce pti on of therapeuti c us e.” Moreover, “therapeutic” cloning is certainly
not therapeutic for the embryo who is intentionally destroyed by the process.

But more to the point, the distinction between “reproductive” and “therapeutic”
cloning – based solely on the intention of the person performing the cloning process
and not on the actual science of that process itself—is false: all cloning is
reproductive, regardless of the intention of the person doing the cloning. This is
because (as noted in the previous section) the SCNT process, if successful, will
always produce a living human embryo who is the virtual genetic duplicate of the
original somatic cell donor. Once SCNT is complete, the cloning process is finished.
The only thing now is whether that living human embryo produced by the cloning
process is implanted in a womb (the so-called “reproductive” cloning) or is instead
destroyed to scavenge his or her embryonic stem cells (so-called “therapeutic”
cloning).
However, from a scientific perspective, the intent of the person carrying out the
SCNT process cannot change the nature of the process itself. To think so is an
example of what Prof. Stuart Newman, a member of the faculty in the Department of
Cell Biology and
Anatomy at New York Medical College, calls “magical thinking.” In an affidavit to the
Superior Court of California, Prof. Stuart explained:
“Cloned mammalian embryos, the products of nuclear transfer, if permitted to
develop to full term, are very likely to give rise to biologically abnormal or very sick
individuals. This has been used by some to suggest that these entities are not
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genuine embryos. Following this line of argument leads to the proposition that
human fetuses affected by Tay Sachs disease or Down Syndrome are not genuine
human fetuses, or the children they give rise to are not genuine human beings.
“Whether or not a scientist or physician intends to implant a cluster of cells does not
determine whether or not it is an embryo. If it is a cluster of liver cells, for example,
the intention to implant it does not make it an embryo. Correspondingly, if it is a
blastocyst capable of giving rise to embryo stem cells, the lack of intention to
implant it does not cause it not to be an embryo.
“To believe that the material nature of a biological entity changes depending on the
intention of the investigator is an example of magical thinking, which is antithetical
to modern science.”
Yet this is the argument that, e.g., Dr. Steven L. Teitelbaum makes to justify cloning
for research. "The nucleus of an unfertilized egg is replaced with the nucleus from a
somatic cell, such as a skin cell, from the patient who will ultimately be transplanted
with the appropriate differentiated cells. It becomes a structure that looks similar
to—but is very different from—a blastocyst produced by a sperm and an egg. Within
it are embryonic stem cells but—and this is critical—they are unable to undergo the
genetic reprogramming that, after sexual reproduction, permits the development of
a healthy baby. And these SCNT-generated embryonic stem cells (ESC) have nothing
to do with products of abortion and nothing to do with a sperm fertilizing an egg
(emphasis added)."
It is just such arguments as Dr. Teitelbaum’s that Prof. Newman dismisses as
“magical thinking” and that Prof. Thomson (as noted above) branded as
“disingenuous” in an interview with MSNBC. Thomson rejects the notion that if cloning
is done with the intention to obtain stem cells, then somehow no embryo is therefore
created

Q: The people who use nuclear transfer generally say that the technique is
optimized for producing the stem cells rather than making babies. They would not
want to equate this with the process that produces embryos that were fit for
implantation, and they’d argue that they’re using the reproductive process
differently …
A: See, you’re trying to define it away, and it doesn’t work. If you create an
embryo by nuclear transfer, and you give it to somebody who didn’t know where
it came from, there would be no test you could do on that embryo to say where it
came from. It is what it is.
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It’s true that they have a much lower probability of giving rise to a child. … But
by any reasonable definition, at least at some frequency, you’re creating an
embryo. If you try to define it away, you’re being disingenuous.

Dr. Jose Cibelli, who supports cloning for research, summed it up this way: “This is
the power of cloning: Cloning can take a body cell and turn it into an embryo. What
we can do with this embryo depends on society. We can make an individual, or we
can make a stem cell. These issues are currently being debated. Once we decide
what to do, we'll have to live with it.”
Cloning can take a body cell and turn it into an embryo

Graphic illustration courtesy of Dr. David Prentice and Family Research Council

Cloning Terminology and the President’s Council on Bioethics
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Given the importance of terminology to the public policy debate on human cloning,
President George W. Bush’s Council on Bioethics devoted an entire chapter on the
subject in its report on human cloning. “Fruitful discussion of the ethical and policy
issues raised by the prospects of human cloning – as with any other matter – can
proceed only if we can find appropriate and agreed-upon terms for describing the
processes and products involved,” the report noted. The Council rejected the false
distinction between “reproductive cloning” and “therapeutic cloning,” rejecting the
latter terminology in order to “avoid misleading implication of calling any cloning
‘therapeutic’…” The Council instead adopted the terms “Cloning-to-ProduceChildren” in place of “reproductive cloning” and “Cloning-for-Biomedical-Research”
in place of ‘therapeutic cloning.” This terminology was agreed to unanimously by the
council members, which means it was also approved by those members who
favored creating cloned human embryos for use in research. In all cases, the Council
additionally affirmed, the product of the SCNT cloning process – for whatever
reason it is undertaken -- is indeed an embryo. The Council adopted the term
“cloned human embryo” while rejecting such euphemisms as “reconstituted egg,”
“unfertilized egg,” and “activated cell.”
2014: Human Cloning Redux
While several media outlets noted that human embryos were created as a result of the
successful cloning experiments in South Korea and New York, the tendency is nevertheless
to gloss over this fact.
The New York Times, e.g., continued the false distinction between “therapeutic” and
“reproductive” cloning, running a truncated Reuters report under the headline, “Scientists
Report Advance in ‘Therapeutic Cloning.’” Not once did the story mention that cloned
human embryos were created in the experiment, incorrectly reporting instead that the
researchers succeeded in “creating patient-specific cell lines out of the skin cells of two

adult men;” in fact, the researchers succeeded in created “patient-specific stem cells”
from the cloned human embryos which were created from the somatic cells of “two
adult men.”
Similarly, the Washington Post reported at the top of its story that researchers took a
“reprogrammed” egg and “zapped it with electricity,” thereby producing “cells” that were
“identical in DNA to the donor.” Only later in the story did the reporter concede that

the
“cells” the South Koreans produced using SCNT were “technically an early stage
embryo.” The reporter also noted that in their paper reporting the SCNT success,
what the South Korean team “didn’t mention but was clear to those working with
stem cells was that their work was also an important discovery for human cloning.”
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The Washington Post also published an editorial, praising the U.S. and South Korean
cloning developments and endorsing the research, adhering to the bogus distinction
between “reproductive” and “therapeutic” cloning and without once mentioning the
research involved the creation of human embryos. Instead, the Post misleadingly
described the research as “cloning a human’s cells in order to redeploy them in
medical research.” The Post also misleadingly claimed the researchers, using the
SCNT cloning process, “achieved the results they were looking for — pluripotent
human stem cells,” when in fact they achieved the cloning of a human embryo, from
which the pluripotent stems cells were lethally harvested.ii
In its reporting, the New Scientist also downplayed the fact that a human embryo
had been cloned in order to produce stem cells. “One team used the technique,
called somatic cell nuclear transfer (SCNT), to transform skin cells from a woman
with diabetes into insulin-producing beta cells that could replace those destroyed by
the disease,” the New Scientist reported, clearly giving the impression that no
embryo had been created by the SCNT cloning process. Only later in the story did
the report note that an embryo had been created first. In the 800-plus word report,
this was the only mention of the word “embryo” and no mention was made that that
embryo had to be destroyed in order to obtain the stem cells.
Human Cloning and Public Opinion
Perhaps one reason that proponents of cloning for research seek to obscure the
nature and purpose of the cloning process is that public opinion is generally
opposed to the specific creation of new human life solely for the purpose of using
and destroying that life for research – which is just what so-called “therapeutic
cloning” does.
Under the heading “Research Cloning” a VCU Life Science Poll in 2005 asked
respondents if it is “[m]orally acceptable to use human cloning technology to create
human embryos that will provide stem cells for human therapeutic purposes.” The
question was precise and accurately described what research cloning does. Fiftynine percent disapproved of cloning human embryos and only 34% approved. In
2006, the numbers were 57% and 35%, respectively
However, in 2006, the VCU poll also began to propose the question on research
cloning more vaguely and in a less accurate manner, leaving out any mention that a
human embryo was being creating solely for research, instead asking if it was
“morally acceptable to use human cloning technology in developing new treatments
for disease.” In 2007, the VCU Life Sciences survey stopped asking the more
accurate question in favor of this less accurate one. Not surprisingly, support for
this vague and misleadingly phrased proposition – to use “cloning technology” to
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develop “treatments for disease” and not to create embryos – has steadily risen over the
years, receiving 55% support in 2010.
Contrast support for the vaguely worded proposal with another poll from 2010
which asked the question in a simple, straightforward manner that captured the
essence of cloning for research purposes. In the poll, commissioned by the U.S.
Conference of Catholic Bishops and conducted by ICR/International
Communications Research, participants were asked, “Should scientists be allowed to
use human cloning to create a supply of human embryos to be destroyed in medical
research? Only 12% claimed to support this, while an overwhelming 76% were
opposed.
Given public resistance to cloning embryos for use in research, one way to overcome this
obstacle is to simply deny that this is what is being done. Make up a false distinction
between “therapeutic” and “reproductive” cloning and then describe the former as
simply using the SCNT process to generate stem cells in order to develop medical
therapies. No embryos here.
Conclusion
While some scientists acknowledged the technical achievements represented by the
recent developments in human cloning, those developments will likely have little clinical
or medical impact. Patient-matched induced pluripotent stem cells (iPSCs) can be
produced far more efficiently and are already showing far more therapeutic promise
than human cloning, as are other, non-embryonic sources of stem cells such as adult stem
cells and umbilical cord blood.
However, these developments may serve to re-open the public policy debate on human
cloning: whether it should be banned outright or restricted to very limited circumstances,
and if allowed, should government have any role in funding cloning for research. But an
informed debate on this issue can only take place when all sides clearly understand what
human cloning is and what it does.
Gene Tarne is a senior analyst at CLI.

i

The South Korean team used 77 eggs to produce two stem cell lines ,while the New York team used 71 eggs
to produce four stem cell lines.
ii
The Post was not always so circumspect about the true nature and results of human cloning; in editorials
published on 10/2/94 and 4/10/00, the Post rejected the use of human cloning for research and any
government funding for it, calling human cloning “flat wrong,” “unconscionable,” “alarming,” and “a step
too far.”
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