Figure 14.4 Cloning a Mammal
Ian Wilmut and colleagues conducted the first successful cloning of a mammal as a result of a technique known as somatic cell nuclear transfer (SCNT). Briefly, mammary cells were removed from a Dorset sheep, and an unfertilized egg was removed from a Scottish blackface ewe. The nucleus of a mammary cell, which was in the G2 phase of the cell cycle, was fused with the enucleated egg from the Scottish blackface ewe. The resulting cell was stimulated to divide and form into an early embryo, which was transplanted into a second Scottish blackface ewe. The embryo developed and the ewe gave birth to Dolly, a Dorset sheep genetically identical to the sheep from which the donor mammary cells were obtained. These results demonstrated that, under appropriate circumstances, animal cells are totipotent. Aside from a number of ethical issues surrounding the idea of cloning mammals, use of the SCNT technique itself also raises other scientific and medical concerns, including the possibility of the risk of premature aging. Initially, Dolly appeared to be a healthy sheep, but over time she developed severe arthritis, a condition usually associated with older animals. In 1999, research published in the journal Nature suggested that Dolly may have been susceptible to premature aging due to the shortened telomeres in her cells. Dolly was euthanized at the age of 6 years old, approximately half of the normal life span of a sheep.
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