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Definition: What is Human Cloning? 

The study of human cloning generally encompasses two major types of cloning, therapeutic and 

reproductive. (A third type-DNA cloning-is performed primarily on bacterial cells to study genes in 

microbiology labs.) 

The cell nucleus in humans and animals contains most, but not all, of its DNA*. In the cloning procedure, 

nuclear DNA is transferred from the cell of an existing animal to an undeveloped egg cell from another 

animal. 

Reproductive cloning produces an animal with identical nuclear DNA to that of a different animal-the one 

whose DNA was transferred in the cloning process. The world-renowned sheep, Dolly, was the result of 

reproductive cloning. 

Therapeutic cloning produces embryos in order to harvest stem cells for research, including research on 

Alzheimer's and Parkinson's disease. Because stem cells can be used to produce virtually any type of cell 

in the human body, they are a tremendous research tool and hold promise for new treatments. 

In general, both types of cloning can be accomplished using the technique of somatic cell nuclear transfer 

(SCNT). In SCNT, scientists transfer genetic material from one cell to another in the laboratory setting. 

First, they remove the nucleus (containing DNA) of an egg cell. Then they replace it with the "new" 

nucleus (containing DNA) from the donor cell, taken from an existing adult animal. Next, they apply 

either chemicals or an electric current in order to jumpstart cell division in the egg with its new nucleus. 

As the cells divide, the DNA that is replicated in each cell nucleus is identical to that of the donor adult 

animal. In therapeutic cloning, the stem cells are harvested very early in development (5-14 days). In 

reproductive cloning, the embryo is implanted in the uterus of an adult female. 



*(Mitochondria, organelles within the cell, also contain some additional DNA. While most parts of a new 

cell are created through the replication of nuclear DNA, mitochondria are unique in that they use their 

own DNA to create additional mitochondria for new cells. Mitochondria are present in the cytoplasm of 

the donor egg cells. These mitochondria are reproduced in the cloned cell, creating mitochondria and 

mitochondrial DNA that is identical to that of the animal donating the egg, rather than the animal 

donating the nuclear DNA.)  
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Ethical Issues 

Ethical issues abound in the field of cloning. With reproductive cloning, people question whether resulting 

humans would be healthy and treated like free individuals. They also question whether the process itself 

is moral and necessary. With therapeutic cloning, objections are raised because the process by which the 

stem cells are harvested destroys the embryo. Let's consider some specific questions regarding the ethics 

of cloning: 

●     Is there an ethical or moral difference between cloning to create a human being (reproductive 

cloning) and cloning to find cures for diseases (therapeutic cloning)? 

●     Would reproductive cloning take away something fundamental about being human? 

●     Given the high rates of deformity, disability and death resulting from animal cloning, what are the 

likely risks to be encountered in human reproductive cloning? Can those risks be minimized? 

●     Are there potential social risks for cloned individuals? Will they be accepted as unique individuals? 



●     Some may argue that reproductive cloning should be used to fulfill desires for a child who: 

1.  Will replace a child who has died. 
2.  Will be born free of a genetic disease. 
3.  Will have unique talents or abilities. 
4.  Will replicate another adult individual. 

Are these reasons unethical or immoral? Are they possible to achieve? 

●     What would happen to individuality and identity if there were multiple genetic copies of people? 

Are "manufactured" and "made to order" humans in the best interest of society? 
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Links

The Genetics & Public Policy Center, a project of The Pew Charitable Trusts and Johns Hopkins University, 

provides information on genetic technologies and genetic policies for the public, media and policymakers 

online at http://www.dnapolicy.org/. 

The National Bioethics Advisory Commission's June 1997 report, "Cloning Human Beings," includes an 

executive summary and scientific, religious, ethical, and policy considerations. It is available online at 

http://www.georgetown.edu/research/nrcbl/nbac/pubs.html 

The BBC's Clone Zone contains a basic introduction to the science, history, and ethics of cloning animals, 

plants and humans. It's also a lot of fun and can be found online at http://www.bbc.co.uk/science/genes/

gene_safari/clone_zone/intro.shtml 

For a cloning timeline, visit the CNN site that allows you to pick from a selection of dates to reveal 

significant events in cloning history. Online at http://www.cnn.com/interactive/health/0108/cloning.

timeline/content.html 

The U.S. Human Genome Project, which worked to identify all the approximately 30,000 genes in human 

DNA includes cloning facts and info online at http://www.ornl.gov/sci/techresources/Human_Genome/elsi/

cloning.shtml. 

How Stuff Works, a media and e-learning company that produces classroom materials for teachers, has a 
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web page on cloning, available at http://howstuffworks.com/cloning.htm. The page features diagrams, 

pictures, explanations of terms and easy-to-read text. 

The National Conference of State Legislators maintains a list of state legislation regarding human cloning, 

including summaries of the legislation, available online at http://www.ncsl.org/programs/health/genetics/

rt-shcl.htm 

The Center for Genetics and Society website provides information regarding proposed federal legislation 

concerning human cloning, available online at http://www.genetics-and-society.org/policies/us/cloning.

html. 

The Press Release on the Cloning Resolution by the United Nations is available online at: http://www.un.

org/apps/news/story.asp?NewsID=13576&Cr=cloning&Cr1. 
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Suggested Reading 

Online 

Human Stem Cells: An Ethical Overview  

Published by the Center for Bioethics-University of Minnesota and available online at http://www.

bioethics.umn.edu/publications/bo/Stem_Cells.pdf . 

The Cloning Milestones  

From BBC News, a summary of significant events in cloning history. Available online at http://news.bbc.

co.uk/1/hi/health/3406611.stm. 

Articles 

Human therapeutic cloning.  

Lanza RP, Cibelli JB and West MD. Nature Medicine. Sept. 1999; 5(9):975-7. A description of how animal 

cloning will be applied to human cloning. 

The science, fiction, and reality of embryo cloning.  

Cohen J and Tomkin G. Kennedy Institute of Ethics Journal . Sept. 1994; 4(3):193-203.  

A look at procedures, medical implications, and ethical issues. 

Would cloned humans really be like sheep?  
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Eisenberg L. New England Journal of Medicine . Feb 11,1999;340(6):471-5.  

Considers the biological objections to human cloning. 

Viable offspring derived from fetal and adult mammalian cells.  

Wilmut, I. et al. Nature, 1997; 385: 810-813.  

The announcement of the cloning of Dolly the sheep. 
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Facts & Statistics 

97% of animal cloning fails to produce viable clones. It is believed that there would be a similar failure 

rate for human cloning. 

Countries that permit and regulate therapeutic cloning include Britain, China, South Korea, Japan, 

Finland, and the Netherlands. 

There is no federal statute that bans human cloning in the United States, but federal funds cannot be 

used to manipulate or create embryos for research. 

Ten states (Arkansas, California, Iowa, Michigan, Missouri, New Jersey, North Dakota, Rhode Island, 

South Dakota, and Virginia) have laws regarding human cloning. You can get descriptions of these state 

cloning laws online at http://www.ncsl.org/programs/health/genetics/rt-shcl.htm. 

The United Nations has approved a non-binding declaration calling on all of the countries in the UN to ban 

all forms of cloning, both reproductive and therapeutic. Read the press release at http://www.un.org/

apps/news/story.asp?NewsID=13576&Cr=cloning&Cr1
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The History of Cloning: A Timeline 

1938 Cloning is envisioned. German scientist Hans Spemann proposes a "fantastical experiment" to 

transfer one cell's nucleus into an egg without a nucleus, the basic method that would eventually be used 

in cloning. 

1952 First cloning experiment with frogs. Briggs and King clone tadpoles. 

http://www.ncsl.org/programs/health/genetics/rt-shcl.htm
http://www.un.org/apps/news/story.asp?NewsID=13576&Cr=cloning&Cr1
http://www.un.org/apps/news/story.asp?NewsID=13576&Cr=cloning&Cr1


1953 Watson and Crick find the structure of DNA. 

1958 F.C. Steward grows whole carrot plants from carrot root cells. 

1962 John Gurdon clones frogs from differentiated cells with more success. 

1963 J.B.S. Haldane coins the term 'clone.' 

1966 Establishment of the complete genetic code. 

1980 U.S. Supreme Court rules live, human made organisms are patentable material. 

1981 Karl Illmensee and Peter Hoppe claim to have cloned mice by transplanting the nuclei of mouse 

embryo cells into mouse eggs. Other scientists are unable to reproduce the results. It is later discovered 

that the results were faked. 

1983 Solter and McGrath fuse a mouse embryo cell with an egg without a nucleus, but fail to clone using 

their technique. 

1984 Steen Willadsen, a Danish scientist, reports he has made a genetic copy of a lamb from early 

sheep embryo cells, a process now called "twinning." Other scientists will eventually use his method to 

"twin" cattle, pigs, goats, rabbits and rhesus monkeys. 

1986 Steen Willadsen clones cattle from differentiated cells. 

1986 First, Prather, and Eyestone clone a cow from embryo cells. 

1994 Neal First produces genetic copies of calves from embryos. They grow to at least 120 cells. 

1995 Ian Wilmut replicates First's experiment with differentiated cells from sheep, but puts embryo cells 

into an inactive state before transferring their nuclei to sheep eggs. The eggs develop into normal lambs. 

1996 First cloned sheep. Dolly, the first animal cloned from adult cells, is born. (not announced until 

1997) 

1997 (February) Wilmut and colleagues at the Roslin Institute in Scotland report they have cloned a 6-

year-old adult sheep from an udder cell. They name the sheep Dolly (after Dolly Parton). It is the first 

clone created from an adult cell. 

1997 President Bill Clinton proposes a five-year moratorium on cloning. 



1997 (March) Scientists and ethicists testifying at a Senate hearing on cloning urge Congress not to rush 

to ban research on the cloning of human beings. 

1997 (June) President Clinton signs a five-year moratorium on the use of federal funds for human 

cloning research. His National Bioethics Advisory Commission had concluded that human cloning would 

be unsafe and unethical. 

1997 (July) The scientists who produced Dolly announce they have created a lamb with a human gene in 

every cell of its body. Named Polly, the lamb was produced using a method similar to that used to create 

Dolly. 

1998 (July) Ryuzo Yanagimachi and his postdoctoral student Teruhiko Wakayama in Hawaii clone some 

50 mice from an adult cell. Some of the mice are clones of clones, created by using a technique different 

than that used to produce Dolly the sheep. 

1998 (December) Japanese scientists report they have cloned eight copies of a single cow, the third 

mammal to be cloned. 

2000 (January) Britain becomes the first country to grant a patent for cloned early-stage human 

embryos. Geron Corporation, which received the patent, says is has no intention of creating cloned 

humans. 

2000 (March) The group that created Dolly the sheep announces the first cloned pigs. Scientists hope 

that pigs could be genetically engineered for use in human organ transplants. 

2000 A monkey is cloned from an embryo split in its early stages. The rhesus monkey is named Tetra. 

2001 (January) An endangered Asian ox called a gaur dies two days after birth of an ordinary disease 

after it was cloned and gestated in the womb of a cow. 

2001 (November) Advanced Cell Technology clones the first human embryo using somatic cell nuclear 

transfer. The embryo developed into sex cells before it stopped growing. 

2002 (July) The President's Council on Bioethics releases a report on human cloning recommending a 

ban on reproductive cloning and a four-year moratorium on cloning for research 

2003 (February) U.S. House of Representatives passes the Human Cloning Prohibition Act of 2003. 

2004 Genetics Savings and Close, a California company, offers commercial cloning of cats to pet owners 

at a price of $50,000 each. 



2004 (February) Human embryonic stem cells created through cloning in South Korea. 

2004 (March) Canada passes a bill that bans human cloning. 

2005 (January) South Korea finalizes legislation allowing scientists to use human cloning to create 

embryos for the purpose of gathering stem cells. 

2005 (February) Dolly creator receives a license to clone human embryos for medical research in 

England. 

2005 (March) United Nations passes a non-binding declaration calling on all Member States to ban all 

forms of human cloning. 

2005 (August) South Korean researchers announce the first successful cloning of a dog. The pup, named 

Snuppy, is a genetic copy of a male Afghan hound. 
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