Cloning

What exactly is cloning?

Cloning is the creation of an organism that is an exact genetic copy of another. This means that every single bit of DNA is the same between the two!

Identical twins are nature’s clones.  They share the same genetic material. 
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Artificial embryo twinning and somatic cell nuclear transfer(SCNT) are two methods of producing clones.


Artificial embryo twinning uses the same approach as the development of identical twins in 

The uterus, but it occurs in a Petri dish instead. 

This is accomplished by manually separating a  

very early embryo into individual cells, and 

then allowing each cell to divide and develop on  

its own. The resulting embryos are placed into a surrogate mother, where they are carried to term 

and delivered.

Somatic cell nuclear transfer, (SCNT) uses a different approach than artificial embryo twinning, but it produces the same result: an exact clone, or genetic copy, of an individual. 

This was the method used to create Dolly the Sheep!

To make Dolly, researchers isolated a somatic cell from an adult female sheep. Next, they transferred the nucleus from that cell to an egg cell from which the nucleus had been removed. After a couple of chemical manipulations, the egg cell, with its new nucleus, was behaving just like a freshly fertilized zygote. It developed into an embryo, which was implanted into a surrogate mother and carried to term.

Having the ability and the means to clone ourselves leaves us with the ethical dilemma: is it right to clone?  If so, for what purposes?

1. Cloning for medical purposes
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Of all the reasons, cloning for medical purposes has the most potential to benefit large numbers of people. 

How might cloning be used in medicine?

( Cloning animal models of disease 

Much of what researchers learn about human disease comes from studying animal models such as mice. Often, animal models are genetically engineered to carry disease-causing mutations in their genes. Creating these transgenic animals is a time-intensive process that requires trial-and-error and several generations of breeding. Cloning technologies might reduce the time needed to make a transgenic animal model, and the result would be a population of genetically identical animals for study. 

( Cloning stem cells for research 

Stem cells are the body's building blocks, responsible for developing, maintaining and repairing the body throughout life. As a result, they might be used to repair damaged or diseased organs and tissues. Researchers are currently looking toward cloning as a way to create genetically defined human stem cells for research and medical purposes. 

( "Pharming" for drug production 

Farm animals such as cows, sheep and goats are currently being genetically engineered to produce drugs or proteins that are useful in medicine. Just like creating animal models of disease, cloning might be a faster way to produce large herds of genetically engineered animals. 
2. Reviving Endangered or Extinct Species
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In theory, an extinct animal could be cloned.  But there are obstacles.  

Firstly, a well-preserved source of DNA from the extinct animal is required.  The older the extinct animal, the less likely to obtain a piece of DNA that is not damaged. 

Secondly, locating a closely related species, currently living, that could serve as a surrogate mother.  

3. Reproducing a Deceased Pet
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If you really wanted to, and if you had enough money, you could clone your beloved family cat. At least one biotechnology company in the United States offers cat cloning services for the privileged and bereaved, and they are now working to clone dogs. But don't assume that your cloned kitty will be exactly the same as the one you know and love.  This is because personality can not be cloned! 

4. Cloning Humans

To clone or not to clone: that is the question. The prospect of cloning humans is highly controversial and raises a number of ethical, legal and social challenges that need to be considered. Why would anyone want to clone humans? 
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Some reasons include:

(To help infertile couples have children 

(To replace a deceased child 

More and more people are voicing their support for human cloning as a viable option for infertile and childless couples, reports the US-based Human Cloning Foundation (HCF). 
"Adults, who would cringe at the idea of belittling people with mental illness or clinical depression, still seem indifferent to the pain endured by men and women who have a socially unrecognised disability: infertility."
From a technical standpoint, before humans are cloned, we need to have a good idea of the risks involved. How sure can we be that a cloned baby will be healthy? What might go wrong? 
I) High failure rate

Cloning animals through somatic cell nuclear transfer is simply inefficient. The success rate ranges from 0.1 percent to 3 percent, which means that for every 1000 tries, only one to 30 clones are made. Or you can look at it as 970 to 999 failures in 1000 tries. That's a lot of effort for a speck of success!

Why is this? Here are some reasons:

(The enucleated egg and the transferred nucleus may not be compatible 

An egg with a newly transferred nucleus may not begin to divide or develop properly 

(Implantation of the embryo into the surrogate mother might fail 

The pregnancy itself might fail.

II) Problems during later development

Cloned animals that do survive tend to be much bigger at birth than their natural counterparts. Scientists call this "Large Offspring Syndrome" (LOS). Clones with LOS have abnormally large organs. This can lead to breathing, blood flow and other problems.

Because LOS doesn't always occur, scientists cannot reliably predict whether it will happen in any given clone. Also, some clones without LOS have developed kidney or brain malformations and impaired immune systems, which can cause problems later in life.

III) Abnormal gene expression patterns

Are the surviving clones really clones? The clones look like the originals, and their DNA sequences are identical. But will the clone express the right genes at the right time? 

In a naturally-created embryo, the DNA is programmed to express a certain set of genes. Later on, as the embryonic cells begin to differentiate, the program changes. For every type of differentiated cell - skin, blood, bone or nerve, for example - this program is different. 

In cloning, the transferred nucleus doesn't have the same program as a natural embryo. It is up to the scientist to reprogram the nucleus, like teaching an old dog new tricks. 

IV) Telomeric differences

As cells divide, their chromosomes get shorter. This is because the DNA sequences at both ends of a chromosome, called telomeres, shrink in length every time the DNA is copied. The older the animal is, the shorter its telomeres will be, because the cells have divided many, many times. This is a natural part of aging.

So, what happens to the clone if its transferred nucleus is already pretty old? Will the shortened telomeres affect its development or lifespan?

What Are Some Issues In Cloning?

Despite these risks, supporters of human reproductive cloning see it as a possible solution to infertility problems. Others support therapeutic cloning to create embryonic stem cells for research and medicine. 

What are the possible implications of cloning to society? All of us - researchers, policymakers and the public - have a responsibility to explore the potential effects of cloning technologies on our lives so that we can make informed decisions.

For each new application of cloning technologies, we must consider:

(What are the benefits? 

(What are the risks? 

(Whom will the technology help? Does it have the potential to hurt 

    anyone? 

(What does this mean for me? For my family? For others around me? 

(Why might others not share my view? 

( There are several types of issues to consider as we think about cloning (
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Ethical issues are those that ask us to consider the potential moral outcomes of cloning technologies.
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Legal issues require researchers and the public to help policymakers decide whether and how cloning technologies should be regulated by the government.
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Social issues involve the impact of cloning technologies on society as a whole.
Some questions could be raised as before contemplating cloning.

There is no right or wrong answer to those questions.  It all depends on the set of values of individuals and the opinion of people around them.

The following are typical questions regarding cloning:

Q1. Who has the right to have children, no matter how they are created? Who 

       doesn't? Why? 

Q2. Is human cloning "playing with nature?" If so, how does that compare with 

      other reproductive technologies such as in vitro fertilisation or hormone 

      treatments? 

Q3. Does cloning to create stem cells(therapeutic cloning) justify destroying a 

      human embryo? Why, or why not? 
Q4. If a clone originates from an existing person, who is the parent? 

Q5. What are some of the social challenges a cloned child might face? 

Q6. Do the benefits of human cloning outweigh the costs of human dignity? 

Q7. Should cloning research be regulated? How, and by whom?
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