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Reading 1:

[image: image1.jpg]Should Genetics Be Used to Improve Humans?

In 1978, the first successful in vitro fertiliza-
tion procedure was performed on a human.
The purpose of this procedure was to enable
women with certain reproductive disorders
to bear children. While this goal was
achieved, the procedure also gave rise to a
number of ethical, legal, and moral issues.

As research provides more and more infor-
mation about the human genome, it may
become possible for scientists to manipulate
human genetic material on an unprecedented
scale. The potential development and use of
such techniques will raise very difficult ques-
tions. Many of these questions will center on
the use of technology to “improve” the
human species.

Clones and Genetic Engineering Not too
many years ago, cloning was the stuff of sci-
ence fiction. In cloning, an exact duplicate of
an individual is developed from a few cells of
that individual.

Today, techniques have been developed that
produce genetic duplicates of a cell. Cloning
is no longer science fiction. In 1996, scientists
in Scotland created a clone using genetic
material taken from the udder of an adult
sheep. The birth of the lamb marked the first
time scientists have successfully created a
genetic duplicate from the DNA of an adult
mammal. It is possible that the techniques
used might one day enable scientists to clone
humans.

Techniques such as cloning, and other genetic
manipulations, are generally called genetic
engineering. Genetic engineering can be

thought of as the “redesigning” of organisms
by changing their genes. The most important
technique used in genetic engineering is the
combination of DNA from two different cells.
This technique is called recombinant DNA
technology. Genetic engineering has success-
fully developed methods of producing large
quantities of certain vaccines, and drugs such
as insulin and interferon.

Genetic engineering has raised concerns that
the techniques used to “redesign” organisms
might be applied to humans. Genetic engi-
neering could make possible a modern-day
eugenic movement to alter the genetic make-
up of people deemed to be “undesirable.”

Trait Selection At present, the fears that
genetic engineering might lead to extreme
alterations of humans seem unfounded.
However, the mapping of the human
genome does present the possibility of par-
ents being able to “select” certain traits for
yet-to-be-conceived offspring. Itis already
possible to detect the sex of in vitro embryos
and to screen the embryos for certain genetic
disorders, such as Down syndrome.

‘When the human genome map has been
completed, it will be possible to screen
embryos for a broad spectrum of genetic dis-
orders and inherited traits. Thus, future gen-
erations of prospective parents may be able
to select, to a limited degree, some of the
physical traits they will pass on to their chil-
dren. It may even be possible for parents to
‘make decisions regarding certain mental and

personality traits.




Reading 2:

Celebrity Sheep Has Died at Age 6
Dolly, the first mammal to be cloned from adult DNA, was put down by lethal injection Feb. 14, 2003. Prior to her death, Dolly had been suffering from lung cancer and crippling arthritis. Although most Finn Dorset sheep live to be 11 to 12 years of age, postmortem examination of Dolly seemed to indicate that, other than her cancer and arthritis, she appeared to be quite normal. The unnamed sheep from which Dolly was cloned had died several years prior to her creation. Dolly was a mother to six lambs, bred the old-fashioned way. 

Reproductive Cloning
Reproductive cloning is a technology used to generate an animal that has the same nuclear DNA as another currently or previously existing animal. Dolly was created by reproductive cloning technology. In a process called "somatic cell nuclear transfer" (SCNT), scientists transfer genetic material from the nucleus of a donor adult cell to an egg whose nucleus, and thus its genetic material, has been removed. The reconstructed egg containing the DNA from a donor cell must be treated with chemicals or electric current in order to stimulate cell division. Once the cloned embryo reaches a suitable stage, it is transferred to the uterus of a female host where it continues to develop until birth. 


Dolly or any other animal created using nuclear transfer technology is not truly an identical clone of the donor animal. Only the clone's chromosomal or nuclear DNA is the same as the donor. Some of the clone's genetic materials come from the mitochondria in the cytoplasm of the enucleated egg. Mitochondria, which are organelles that serve as power sources to the cell, contain their own short segments of DNA. Acquired mutations in mitochondrial DNA are believed to play an important role in the aging process. 


Dolly's success is truly remarkable because it proved that the genetic material from a specialized adult cell, such as an udder cell programmed to express only those genes needed by udder cells, could be reprogrammed to generate an entire new organism. Before this demonstration, scientists believed that once a cell became specialized as a liver, heart, udder, bone, or any other type of cell, the change was permanent and other unneeded genes in the cell would become inactive. Some scientists believe that errors or incompleteness in the reprogramming process cause the high rates of death, deformity, and disability observed among animal clones. 

Therapeutic Cloning 


Therapeutic cloning, also called "embryo cloning," is the production of human embryos for use in research. The goal of this process is not to create cloned human beings, but rather to harvest stem cells that can be used to study human development and to treat disease. Stem cells are important to biomedical researchers because they can be used to generate virtually any type of specialized cell in the human body. Stem cells are extracted from the egg after it has divided for 5 days. The egg at this stage of development is called a blastocyst. The extraction process destroys the embryo, which raises a variety of ethical concerns. Many researchers hope that one day stem cells can be used to serve as replacement cells to treat heart disease, Alzheimer's, cancer, and other diseases. See more on the potential use of cloning in organ transplants. 


In November 2001, scientists from Advanced Cell Technologies (ACT), a biotechnology company in Massachusetts, announced that they had cloned the first human embryos for the purpose of advancing therapeutic research. To do this, they collected eggs from women's ovaries and then removed the genetic material from these eggs with a needle less than 2/10,000th of an inch wide. A skin cell was inserted inside the enucleated egg to serve as a new nucleus. The egg began to divide after it was stimulated with a chemical called ionomycin. The results were limited in success. Although this process was carried out with eight eggs, only three began dividing, and only one was able to divide into six cells before stopping.
