Clone Nature Technology
A clone is an organism which is not born by a sexual event. The procedure by which a clone is made is called cloning. Even though the clones start their existence asexually, not all of them are clones e.g. the male prones produced by the Queen bees by a procedure called Parthenogenesis. (Ref: Pg 21, Perfect copy: Unraveling the cloning debate.)
How to make a clone:

Nature does cloning by producing identical twins and the best way to make a clone is to copy the Nature. There are also other ways of cloning. One such method is Nuclear transfer technology. This technique was first proposed by a German biologist called Hans Spemann. The technique involves extracting of a nucleus from a cell and introduction of this nucleus into an egg whose nucleus was removed. Using this technology the first cloned mammal Dolly (cloned sheep) was born in 1997. Spemann's proposal was first successfully utilized by Robert Briggs and Thomas King by cloning frogs in 1952. This made the researchers to seriously think about the cloning of mammals. Many tried with unsuccessful results. But, it was the birth of Dolly that made researchers to think about the technique again. (Ref: Pg 25, 26 &29, Perfect copy: Unraveling the cloning debate. )
Somatic Cell Nuclear Transfer (SCNT):

SCNT is a technique in which a nucleus is taken from a somatic cell and is transferred into an enucleated metaphase-II oocyte to produce a clone, which is identical to the donor of somatic cell nucleus. The birth of Dolly using this technique has proven the belief “Development is an irreversible process” as wrong. This technique completely reactive the genes that were inactivated during tissue differentiation by a procedure called nuclear reprogramming. SCNT can be used to produce multiple copies of genetically superior farm animals, produce transgenic animals for pharmaceutical protein production, to preserve endangered species. It has tremendous biomedical potential for therapeutically cloning and Allotransplantation. (Ref: X Cindy Tian, Chikara Kubota, Brian Enright and Xiangzhong Yang).
On the other side cloning's efficiency is very low. The efficiency for SCNT is 0-10% i.e. 0-10 live births after transfer of 100 cloned embryos. There is also a high incidence of developmental abnormalities in cloned fetuses and placenta, high rate of pregnancy loss and neonatal death. The low cloning efficiency may be due to the incomplete reprogramming of epigenetic signals. (Ref: X Cindy Tian, Chikara Kubota, Brian Enright and Xiangzhong Yang).
There are some factors which influence the success of SCNT. They are:
· Species: Some species could not be cloned like Monkeys and rats

· Source of cytoplasts and oocyte maturation

· Donor cell type and donor age.

· Cell cycle coordination.

· Nuclear transplant.

· Oocyst activation.

· Pre-implantation and embryo development.

· Embryo freezing-transfer.

· Post-implantation embryo development.
(Ref: Cesare Galli, Irina lagutina, and Giovanna lazzari).
Birth of Dolly:

It took half a century for the researchers to clone a mammal since the first cloned frog was born. In 1970's British scientist John Gurdon succeeded in producing an adult cell from a gut cell of a frog developed up to tadpole stage. In 1981 two scientists Karl Illmensee and Peter Hoppe published a paper in journal “Cell” in which they claimed that they produced mice by taking nucleus from a mice embryo and then implanting that in a mice zygote. However they could not demonstrate the same experiment for the second time, many began to doubt their claims. Another pair of scientists Dover Solter and James McGrath conducted experiments on SCNT with all possible permutations and combinations of putting the nuclei of differentiated mouse cell into enucleated zygotes. They met failure with every attempt and finally concluded cloning of mammals by SCNT is biologically impossible. But Steen Willadsen, a Danish veterinary scientist has proven Dover and James claims as wrong. He achieved some live births, by taking a nuclear DNA from early sheep embryos and transferring into unfertilized eggs. But the difference of Steen's experiments to Wilmut's Dolly experiments is the kind of cell chosen as a source for donor nucleus. (Ref: Pg 37,38,39,40, Perfect copy: Unraveling the cloning debate.)
Ian Wilmut's team at Roslin institute, Scotland created “Dolly”. They used the technique what Keith Campbell member of Roslin institute used to produce two cloned sheep Megon and Morag in 1995. Campbell guessed that “GO “stage in cell cycle is the best stage for nuclear transfer as this stage is termed as ‘quiescent'. It is very easy to place the cell into this stage by starving the cells without supplying the necessary chemicals that promote the cells growth. (Ref: Pg 40, 41 Perfect copy: Unraveling the cloning debate.)
Wilmut's team collected somatic cells from mammary cells of the white faced Finn Dorset sheep and oocytes from Scottish Black face ewe. They placed a number of differentiated cells into GO stage of cell cycle and extracted nuclei of these cells by using a micropipette. Enucleated recipient oocytes and donor nucleus are placed side by side and placed an electric current through them (procedure is called electro fusion), which temporarily breaks down the membrane of the recipient cell, enabling the donor nucleus to enter the enucleated oocyte. These reconstructed oocytes were placed in the surrogate mother and finally succeeded in creating Dolly. (Ref: Pg 42 Perfect copy: Unraveling the cloning debate.)
Creation of Dolly was not an easy task for Wilmut's team. They started with 277 reconstructed embryos, 247 of them survived and gave rise to 29 blastocysts. These blastocysts were placed in 13 surrogate mothers and finally got one birth. (Ref: Pg 47 Perfect copy: Unraveling the cloning debate.)
Other animals cloned and general characteristics of cloned animals:

After the birth of cloning many researchers did many experiments in cloning and succeeded in producing clones of different animals. In August 1998, Ryozo Yanaginachi and his team at university of Hawaii cloned 50 mice. They not only made clones but also made clones of clones. In January 2001, Noah, an endangered species of Gaur, a wild ok\x native of Asia was cloned by Advanced cell technologies. Some other animals that were cloned were cow, pig, goat, cat, horse, and rabbit. Monkeys could not be cloned from the somatic cell. Rat cloning was never successful. (Ref: Pg 47 Perfect copy: Unraveling the cloning debate.)
There is a wide spread acceptance that clones born by SCNT have a higher perinatal mortality and require more care during this stage. But this may differ with the species and laboratory. In sheep and cattle delayed parturition and increased weight in offspring's is observed. Nearly 1/3rd of cloned cow pregnancies did not survive until first month due to abnormal development of placenta. Many clones suffer from “large offspring syndrome”. Many clones borne have respiratory and circulatory problems. Dolly suffered from arthritis in her elbow which is a little unusual for her age. The reason for this may be because of the short telomere length (telomeres, determine how many times a cell can divide). However there is no exact proof for this. (Ref: Pg 51, 52, 53 Perfect copy: Unraveling the cloning debate). On contrast experiments done by Robert Lanza in 2000 on relationship between SCNT, telomeres, and ageing in cattle showed normal telomere length in the cloned progeny. (Ref: Pg 56-57 Perfect copy: Unraveling the cloning debate.)
Some benefits of cloning:

Cloning can help farmers to create product quality and improve efficiency of production and disease resistance. It can be used to produce transgenic animals (Animals cloned with a transgene integrated at specific site). E.g. Polly, a transgenetic sheep to produce human factor IX. Other transgenic animals produced are pigs and cattle. Cloning can help in bringing back the extinct species. It can preserve endangered species. It can also be used to produce better sporting animals. In combination with gene modification, cloning can be used in molecular pharming (process involving production of pharmaceuticals and other proteins directly in plants and animals) and xenotransplantation. Ref: J Suk, A Bruce, R Gets, C Warkup, C B A Whitelaw, A Braun, C Oram, E Rodríguez-Cerezo & I Papatryfon. Transgenic goat Sweet Heart is the first transgenic animal to produce ant clotting agent ATryn in his milk which is approved by European Medicines Agency. (Ref: Heidi Ledford)
Risks and ethical issues:

- US FDA, declared food products from cloned cattle, pigs and goat arte safe for human consumption. In that case a debate is going on whether to label these products as cloned or not. (Ref: Jeffrey L Fox).
- I am personally against the cloning of extinct species. I could not understand why some people want to bring back the extinct species when we cannot provide better place for the animals that are alive now.

- Human cloning can pose some ethical problems like problems of identity and individuality, concerns regarding manufacture, prospect of new eugenics, troubled family relations, and effects on society. (Ref: Human Cloning and Human Dignity: An Ethical Inquiry).
- One more risk concerned with clones is that they are all genetically similar and infection affecting one animal may infect the entire population.

- Cloning is very expensive and involves lot of money. Common man cannot afford for cloning (therapeutic), at least in the near future.
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