Techniques for Obtaining Stem Cells: Article 2

Therapeutic Cloning

“Therapeutic Cloning” is a technique used to create stem cells that are a genetic match to a donor. It has been used to clone non-human animals, the most famous being the sheep Dolly. Therapeutic cloning has been negatively associated with the idea of human reproductive cloning but the majority of scientists do not support the reproductive uses of this procedure in humans.

A somatic cell is any cell in the body not involved in gamete production or the gametes. Skin cells, bone cells, liver cells or cheek cells are all examples of somatic cells. In therapeutic cloning, the nucleus of a donated egg cell is removed and the nucleus from a patient’s somatic cell is inserted. After receiving electric and chemical signals to stimulate it, the egg then behaves as if it has been fertilized and it begins to mitotically divide through the stages of zygote, morula, and blastula. In the center of the blastocyst, is an inner mass of cells. This inner mass is removed and grown in the lab in a Petri dish. These pluripotent embryonic stem cells (ESC) are genetically identical to the original somatic cell from the patient. This means that ESCs derived from the therapeutic cloning method may be used in treatments without the risk of rejection by the patient’s immune response.

Another potential use for these ESCs is in the research of specific diseases. ESCs made from a patient with a specific disease could be used to follow the disease mechanisms in the search for possible treatments. Therapeutic cloning is also known as somatic cell nuclear transfer (SCNT) or patient specific stem cells because of these uses. As of June 2007, the human embryonic stem cell lines available for research using federal funds have been grown on mouse feeder cells and cannot be used for therapeutic uses in humans.
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Harvard Stem Cell Institute (HSCI) became the second academic institute in the country to begin work on human therapeutic cloning when it announced Tuesday that HSCI will recruit women as egg donors. Therapeutic cloning, also referred to as somatic cell nuclear transfer, can be used to create stem cell lines which are genetically identical to patients. Experts believe such stem cell lines could be very valuable tools for studying diseases such as Alzheimer’s and Parkinson’s. However, the process of creating then destroying an embryo is controversial and opposed by some. South Korean scientists claimed to have created almost a dozen stem cell lines using therapeutic cloning but this year admitted that their results were made up.

The procedure for recruiting egg donors required significant thought and consideration. Because women will not be paid, aside for expenses associated with the donation process (travel, hotel, etc.), they are considered “compassionate” donors. The expenses that are paid, like all funding for the projects, must come from private donations because of the federal ban of such research. In order to harvest eggs, women are given hormones which stimulate them to release more eggs. In South Korea, this caused considerable health problems for donors. As a result, Harvard researchers will limit the amount of hormonal stimulation and the number of eggs harvested from each woman. Finally, women who agree to donate will sign a detailed informed consent form.

One project that has been given the go-ahead requires scientists to remove the nuclei of skin cells taken from diabetes patients. These would then be inserted into donated eggs to create disease-specific stem cell lines. “We’re excited using SCNT [Somatic Cell Nuclear Transfer, or “Therapeutic Cloning”] as a way forward where in essence we can move the study of disease from patients to Petri dish,” said Douglas Melton, co-director of the Harvard Stem Cell Institute. Melton’s son has been diagnosed with juvenile diabetes.
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