CLONING TIMELINE QUESTIONS



Name: _________________


1. Outline a brief history of cloning, highlighting breakthrough events that show different techniques.
2. What do you notice about the progression of organisms that have been cloned? What factors might influence the ease of cloning a particular organism?
3. Explain the difference between using embryonic cells and differentiated adult somatic cells for cloning. What characteristics of embryonic cells led scientists to use them for the first cloning experiments? What characteristics of differentiated adult somatic cells made them more difficult to use for cloning?
4. Throughout the history of cloning, have there been periods of low or high scientific activity? Why do you think this has or has not happened?
5. Explain why the cloning of Dolly the sheep was such a major scientific breakthrough. 
6. Are scientists as close to cloning humans as you thought? Support your answer with timeline entries.
	1885
	Sea urchins cloned by shaking one embryo into two separate cells.



	1902
	Salamander cloned by using a noose to separate cells from an early embryo.



	1938
	Dr. Hans Spemann (Germany) proposed an experiment to remove the nucleus from an unfertilized egg and replace it with the nucleus from a differentiated cell.  This process is called “nuclear transfer.”


	1952
	A tiny tadpole makes history as the first animal cloned via the nuclear transfer method. 


	1970
	Dr. John B. Gurdon (U.K.) clones a frog via nuclear transfer by transplanting the intestinal cell of a tadpole into an enucleated frog egg (an egg cell of which the nucleus has been removed).


	1972
	Cloning steps down to the minute level with the first cloning of a gene. Scientists isolate the gene, and then bind it to an organism (in this instance a yeast) that incorporates the gene into its own DNA and multiplies, producing many copies of the desired gene.



	1975
	Rabbit cloned by embryonic cell nuclear transfer.



	1984
	Dr. Steen M. Willadsen (Denmark) clones a lamb from a developing sheep embryo cell. His experiment is repeated by other scientists who clone a variety of animals.



	1987
	The first mammals, sheep and cows, are cloned from embryonic cells. But animals cloned from embryonic cells contain the genetic material of both parents because the embryos are sexually fertilized. Clones from embryonic cells from the same parents fertilized at different times are as different as brothers and sisters.


	1996
	Dr. Ian Wilmut and his team clone the world's the first sheep from adult cells. The lamb born in July 1996 is named Dolly. Dolly is cloned from a cell taken from the udder of an adult ewe. In response to public concern, President Bill Clinton issues a moratorium on the use of federal funds for human cloning research.


	1997
	Scientists at Oregon Regional Primate Research Center (U.S.) create first primates—two rhesus monkeys named Neti and Ditto—from DNA taken from cells of developing monkey embryos. They are not genetically identical because two different embryos were used.

A team led by Drs. Ian Wilmut and Keith Campbell (U.K.) create the first sheep with a human gene in every cell of its body. The genetically engineered lamb is named Polly.



	1998
	Scientists at the University of Hawaii clone more than 50 mice from adult cells, creating three generations of identical laboratory animals. Meanwhile, several independent teams of researchers successfully clone calves using differing techniques. Most notably, Japanese researchers produce eight genetically identical calves from the biopsied cells of an adult cow with a success rate of 80 percent -- making it the most efficient cloning endeavor to date.
American Dr Richard Seed said he was ready to begin experiments on cloning a human being within the next three months.



	1999 


	Dr. Gerald Schatten (U.S.) leads a team of researchers who become the first to create a cloned primate (Tetra, a rhesus monkey) by embryo splitting.  The monkey was cloned using a very different method than Dolly. Tetra was made by splitting a very early embryo -- consisting of only eight cells -- into four pieces. These were then nurtured into new embryos, but only one survived. So unlike Dolly, Tetra has both a mother and father and is a clone of neither. 

Additionally, the company that helped produce Dolly unveiled a litter of five cloned piglets. The company says herds of cloned pigs could one day provide a genetically engineered source of organ transplants for humans.

Dr. Xiangzhong Yang leads a U.S. experiment to clone calves from frozen cells taken from a Japanese bull. The experiment is successful and proves that cells can be stored for later cloning.



	2000
	The first patents for cloning are given to the scientists who cloned Dolly, giving their company, Geron Bio-med, exclusive right to the technologies they used.

Japanese scientists clone a baby bull from a bull that was a clone itself, the first re-cloning case involving a large mammal.

	2001
	Controversial Italian doctor Severino Antinori announced plans to clone human babies for infertile couples at his fertility clinic in Rome.   The doctor announces that hundreds of couples had volunteered for an experiment to create cloned children. The team said it was poised to help infertile couples bear clones as early as 2003. 
      
Additionally, Britain became the first country to effectively legalize the cloning of human embryos, when the government approved a controversial measure aimed at allowing research on stem cells found in embryos. The clones created under the new regulations would have to be destroyed after 14 days, and the creation of babies by cloning would remain outlawed. 


	2001
	U.S. President Bush bans federal funding of all human cloning and embryonic stem cell research.
Scientists at Advanced Cell Technology in Massachusetts clone human embryos for the first time. 



	2002
	Texas A&M researchers announce that they have cloned a domestic cat for the first time. The calico-and-white female -- named "cc," for "CopyCat" -- is a twin of her genetic "mother," but her fur has a different pattern because of developmental factors. The advance marks another step toward the routine cloning of household pets. 

Clonaid, a company associated with the Raelian movement, which believes mankind was created by aliens, announces the first human clone, a baby girl. Later, the independent scientist and journalist brought in by Clonaid to verify its experiment denounces their claim as an “elaborate hoax.” 

Authorities in South Korea investigated a company's claim that it had implanted a cloned human embryo in a South Korean woman. 

California becomes the first U.S. state to approve a law legalizing the therapeutic cloning of embryos as a source of stem cells.


	2003
	Italian scientists say they have created the world’s first cloned horse, Prometea, from an adult cell taken from the horse who gave birth to her. 
Dolly the sheep is put down after a veterinary examination showed she had a progressive lung disease. 

Dr Panos Zavos claims to have created the world's first cloned human embryo. He announced plans to implant the human embryo in a surrogate mother later in the year. 



	2004
	Fertility expert Dr. Panayiotis Zavos says he has transferred a cloned human embryo into a woman. He later announces that the experiment failed. 

South Korean scientists clone 30 human embryos and develop them over several days to a stage where special cells known as embryonic stem cells could be extracted. The researchers hope to obtain cells that could one day be used to treat disease. 


	2005
	South Korea clones a dog names Snuppy, Dogs are considered particularly difficult to clone because of the complex reproductive biology. 




