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Unit 1 Life Science

Text A How Human Cloning Will Work

by Kevin Bonsor

Scientists in South Korea claim to have created human embryos via cloning. This

could radically change the medical landscape—therapeutic cloning could be used

to combat diseases like Parkinson's and Alzheimer's.

1 Nothing really prepared the world for the 1997 announcement that a group of
Scottish scientists had created a cloned sheep named Dolly. Many folks believe
that within the next decade, we will hear a more shocking announcement of the
first cloned human. Scientists in South Korea have already created human
embryonic stem cells through cloning.

2 Until now, the idea of human cloning has only been possible through movie magic,
but the natural progression of science is making human cloning a true possibility.
We've cloned sheep, mice and cows, so why not humans? Some countries have set
up laws banning cloning, but it is still legal in many countries.

Me, Myself and My Clone

3 InJanuary 2001, a small consortium of scientists led by Panayiotis Zavos, a former
University of Kentucky professor, and Italian researcher Severino Antinori said
that they planned to clone a human in the next two years. At about the same time,
the New York Post reported a story about an American couple who planned to pay
$500,000 to Las Vegas-based Clonaid for a clone of their deceased infant
daughter.

4  These scientists may be chasing glory in the name of science. Whatever their
motivation, it's likely that we will see the first cloned human baby appear on the
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evening news in the next decade. Scientists have shown that current cloning
techniques work on animals, but only rarely do they succeed in creating a cloned
embryo that makes it through birth.

If human cloning proceeds, one method scientists can use is somatic cell nuclear
transfer, which is the same procedure that was used to create Dolly the sheep.
Somatic cell nuclear transfer begins when doctors take the egg from a donor and
remove the nucleus of the egg, creating an enucleated egg. A cell, which contains
DNA, is then taken from the person who is being cloned. The enucleated egg is
then fused together with the cloning subject's cell using electricity. This creates an
embryo, which is implanted into a surrogate mother through in vitro
fertilization. If the procedure is successful, then the surrogate mother will give
birth to a baby that is a clone of the cloning subject at the end of a normal
gestation period. Of course, the success rate is only about one or two out of 100
embryos. It took 277 attempts to create Dolly. Take a look at the graphic below to
see how the somatic cell nuclear transfer cloning process works.

Some scientists seem to think that human cloning is inevitable, but why would we
want to clone people? There are many reasons that would make people turn to

cloning. Let's explore a few of these reasons.

Who Will Clone?

7

Not all cloning would involve creating an entirely new human being. Cloning is
seen as a possible way to aid some people who have severe medical problems. One
potential use of cloning technology would involve creating a human repair kit. In
other words, scientists could clone our cells and fix mutated genes that cause
diseases. In January 2001, the British government passed rules to allow cloning of
human embryos to combat diseases such as Parkinson's and Alzheimer's.

While it may take time for cloning to be fully accepted, therapeutic cloning will
likely be the first step in that direction. Therapeutic cloning is the process by
which a person's DNA is used to grow an embryonic clone. However, instead of
inserting this embryo into a surrogate mother, its cells are used to grow stem cells.
These stem cells can be used as a human repair kit. They can grow replacement
organs, such as hearts, livers and skin. They can also be used to grow neurons to
cure those who suffer from Alzheimer's, Parkinson's or Rett Syndrome.

Here's how therapeutic cloning works:

e DNA is extracted from a sick person.

e The DNA is then inserted into an enucleated donor egg.
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e The egg then divides like a typical fertilized egg and forms an embryo.
e Stem cells are removed from the embryo.
e Any kind of tissue or organ can be grown from these stem cells to treat the sick.

10 Others see cloning as a way to aid couples with infertility problems, but who want
a child with at least one of the parent's biological attributes. Zavos and Antinori
say that helping these couples is the goal of their research. Zavos said that there are
hundreds of couples already lined to pay approximately $50,000 for the service.
The group said that the procedure would involve injecting cells from an infertile
male into an egg, which would be inserted into the female's uterus. Their child
would look the same as the father.

11  Another use for human cloning could be to bring deceased relatives back to life.
Imagine using a piece of your great-grandmother's DNA to create a clone of her. In
a sense, you could be the parent of your great-grandmother. This opens the door to
many ethical problems, but it's a door that could soon be opened. One American
couple is paying $500,000 to Clonaid to clone their deceased daughter using
preserved skin cells.

To Clone or Not to Clone

12 Critics of cloning repeat the question often associated with controversial science:
"Just because we can, does it mean we should?" The closer we come to being able
to clone a human, the hotter the debate over it grows. For all the good things
cloning may accomplish, opponents say that it will do just as much harm. Another
question is how to regulate cloning procedures.

13 There is no federal law banning cloning in the United States, but several states
have passed their own laws to ban the practice. The U.S. Food and Drug
Administration (FDA) has also said that anyone in the United States attempting
human cloning must first get its permission. In Japan, human cloning is a crime
that is punishable by up to 10 years in prison. England has allowed cloning human
embryos but is working to pass legislation to stop total human cloning.

14 While laws are one deterrent to pursuing human cloning at this time, some
scientists believe the technology is not ready to be tested on humans. Ian, one of
co-creators of Dolly, has even said that human cloning projects would be
criminally irresponsible. Cloning technology is still in its early stages, and nearly
98 percent of cloning efforts end in failure. The embryos are either not suitable for
implanting into the uterus or they die sometime during gestation or shortly after
birth.
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15 Those clones that do survive suffer from genetic abnormalities. Some clones have
been born with defective hearts, lung problems, diabetes, blood vessel problems
and malfunctioning immune systems. One of the more famous cases was a
cloned sheep that was born but suffered from chronic hyperventilation caused by

16

malformed arteries leading to the lungs.

Opponents of cloning point out that while we can euthanize the defective clones

of other animals, it's much more morally problematic if this happens during the

human cloning process. Advocates of cloning respond that it is now easier to pick

out defective embryos before they are implanted into the mother. The debate over

human cloning is just beginning, but as science advances, it could be the biggest

ethical dilemma of the 21st century.

1. embryo /'embriou/ n.
2. somatic /sa'meetik/ adj.
3. enucleate /i'nju:klieit/ V.
4. fuse /fju:z/ v.
5. surrogate /'sArageit/ adj.
6. mutate /mju: 'teit/ V.
7. therapeutic /,6era'pju:tik/ adj.
8. syndrome /'sindroum/ n.
9. infertility /,info'tiliti/ n.
10. uterus /ju:toras/ n.
11. deterrent /di'terant/ adj.& n.
12. gestation /d3e'steifon/ n.
13. abnormality /,&bno: 'melati/ n.
14. diabetes /\daia'bi:ti:z/ n.
15. malfunction /i mel'fapk [on/ n.
16. chronic /kronik/ adj.
17. hyperventilation //haipa(:)venti'leifon/ n.
18. malformed /'meel'fo:md/ adj.
19. artery /'a:tari/ n.
20. euthanize /ju:6onaiz/ V.
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1. in vitro fertilization AT #HE

2. gestation period SEYRHA

3. repair kit (&%) #ETH
4. fertilized egg X P

5. immune system RIERG

1. DNA: % 3C Deoxyribonucleic acid 485 , XRLEZBEZER, BREOKNFE
BAERSY, FR R R R . A BTRRY “BAERR”, EEE
Y, KR ENTEC DNA M— s E filfEE 24, MimnsEsrER
LR

2. U.S. Food and Drug Administration (FDA) : £EE B2 EHR, RET*E
HIAZERAR, (2R, 8. AWkl . ks, 82, Bird
WU LB A REFNEE, FDA TiRARR. SaR. B4R, Ut EER.
AR BIT AR A2 W A R A E R R L . KR TR EAL
¥, BIAANR BT 6 Nl . — PO —ARISE A

3. New York Post: (AZyHEHY, BT F 1801 4, J& 3 H & LE H At 8] B A1)
w4k,

Exercises

I. Building up Your Word Power

Directions: Each of the following phrases paraphrases a word you have learned in the

text of this lesson. Read each of them and then write the word it represents on the line

provided.

1. of, relating to, or affecting the body, especially as distinguished from a body part,
the mind, or the environment

2. acting as a substitute

3. undergoing a change; becoming different in essence; losing one's or its original
nature

4. having or exhibiting healing powers _

5. a group of symptoms that collectively indicate or characterize a disease, psychologi-
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cal disorder, or other abnormal condition

6. the persistent inability to conceive a child

7. a hollow muscular organ located in the pelvic cavit); of female mammals in which the
fertilized egg implants and develops

8. the condition of not being normal

9. faulty or abnormal functioning

10. lasting for a long period of time or marked by frequent recurrence, as certain

diseases

Il. Terms Matching

Directions: Match the Chinese terms with their English equivalents.

1. RS A. gestation

2. R B. malfunction
3. A5 C. uterus

4. IGITFH D. abnormality
5. SREIRIE E. euthanize

6. NAAE F. therapeutic
7.8 G. diabetes

8. IR H. mutate

9. HFIE L. syndrome

10. BEFRIA J. infertility

11. B K. chronic

12. 18 HH L. malformed
13. BB H M. artery

14. Bhik N. vitro fertilization
15. Rt 0. fertilized egg
16. N THH P. surrogate

17. ZHE P Q. fuse

Ill. Questions for Discussion

Directions: Work in groups and discuss the following questions.
1. What shocked the world in 1997 and in later years?
2. Brief the procedure of somatic cell nuclear transfer, which was used to create Dolly

the sheep.

3. Why do some people think human cloning is inevitable?
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4. Try to tell the potential risks of human cloning at present.
5. Do you think human cloning can be achieved? What is your opinion about it?

IV. Multiple Choices
Directions: Choose the best answer for each item.

1. Scientists in South Korea have already created through cloning.
A. human B. mice C. cow D. embryonic stem cells
2. One method scientists can use for human cloning is
A. to create stem cell B. to implant somatic cell
C. cell nuclear transfer D. to implant fertilized egg
3. In therapeutic cloning, a patient's DNA is used to grow
A. organs B. tissues C. an embryonic clone D. hearts
4. can be used as a human repair kit in therapeutic cloning.
A. Neurons B. Tissues
C. An embryonic stem cells D. Organs
5. Stem cells have the potential to grow
A. liver B. skin C. any organ or tissue  D. heart
6. The couples with infertility problems can have a child with of the parent's
biological attributes.
A. only one B. two C. none D. not mentioned

7. What prevents human cloning from being produced at present?
A. Laws. B. Technology. C. Moral problem. D. All of them

8. Supporters of cloning insist that cloning problems can be solved by avoiding
defective before being implanted.
A. embryos B. stem cells C. fetuses D. enucleated eggs

9. Opponents of cloning point out that while we can euthanize the defective clones of
other animals, it's much more morally problematic if this happens during the human
cloning process. The underlined word has the same meaning with

A. eulogize B. euthyrox
C. to subject to a pleasant death D. euthyroid
10. With the development of science, could be the biggest ethical issue of the
21st century.
A. stem cell cloning B. growing stem cells from embryo
C. implanting embryo D. human cloning
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V. Sentence Translation

Directions: Translate the following Chinese sentences into English.

1. R SERE R R BB AGKEE T &, RHERATAT RER A7 Bl R AR 40 Ui 78
1, BPEEE ZREFRARTTE.

2. XA, REEEREA BRI —2IL, BglE sk,

3. EERARBAMNZEEZMTEN H, ERATIHIT B SEES AR TRES AL
HEREZ.

4. H NEREBARBMAET RAKREEE, XERAFEET 2O SH MA1H
th— N AW # 5

5. HATX F e RS, HEER—ERE, —SREZ0AN XM EARNE R,
EARERIR A

VI. Passage Translation

Directions: Translate the following passage into Chinese.

If human cloning proceeds, one method scientists can use is somatic cell nuclear
transfer, which is the same procedure that was used to create Dolly the sheep. Somatic
cell nuclear transfer begins when doctors take the egg from a donor and remove the
nucleus of the egg, creating an enucleated egg. A cell, which contains DNA, is then
taken from the person who is being cloned. The enucleated egg is then fused together
with the cloning subject's cell using electricity. This creates an embryo, which is
implanted into a surrogate mother through in vitro fertilization. If the procedure is
successful, then the surrogate mother will give birth to a baby that is a clone of the
cloning subject at the end of a normal gestation period. Of course, the success rate is
only about one or two out of 100 embryos. It took 277 attempts to create Dolly. Take a
look at the graphic below to see how the somatic cell nuclear transfer cloning process

works.

Text B Stem Cells

by Stephanie Watson
Do you know anything about stem cells? In this article, we will look at stem cells,
find out how they work, discover their potential to treat disease and get inside the
fierce debate surrounding their research and use.
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1  Inside an embryo no bigger than the period at the end of this sentence are dozens
of stem cells. Initially, these cells are blank slates, meaning that their fate is
undecided. But they have great potential. Stem cells are pluripotent, which means
that they can develop into every cell, every tissue and every organ in the human
body.

2 Their almost limitless potential has made stem cells a significant focus of medical
research. Imagine having the ability to return memory to an Alzheimer's patient,
replace skin that was lost during a terrible accident or enable a wheelchair-bound
person to walk again. But before scientists can use stem cells for medical purposes,
they must first learn how to harness their power. They can't treat disease until they
learn how to manipulate stem cells to get them to develop into specific tissues or
organs.

Stem Cell Basics

3 A stem cell is essentially the building block of the human body. The stem cells
inside an embryo will eventually give rise to every cell, tissue and organ in the
fetus's body. Unlike a regular cell, which can only replicate to create more of its
own kind of cell, a stem cell is pluripotent. When it divides, it can make any one of
the 220 different cells in the human body. Stem cells also have the capability to
self-renew—they can reproduce themselves many times over.

4  There are two types of stem cells: embryonic stem cells and adult stem cells.
Embryonic stem cells come from an embryo—the mass of cells in the earliest stage
of human development that, if implanted in a woman's womb, will eventually
grow into a fetus. When the embryo is between three and five days old, it contains
stem cells, which are busily working to create the various tissue and organ that will
make up the fetus.

5  Adults also have stem cells in the heart, brain, bone marrow, lungs and other
organs. They are our built-in repair kits, regenerating cells damaged by disease,
injury and everyday wear and tear. Adult stem cells were once believed to be
more limited than stem cells, only giving rise to the same type of tissue from which
they originated. But new research suggests that adult stem cells may have the
potential to generate other types of cells, as well. For example, liver cells may be
coaxed to produce insulin, which is normally made by the pancreas. This
capability is known as plasticity or transdifferentiation.

6  So where do scientists get the stem cells they use in their research? We'll look at
two ways—reproduction and cloning—in the next section.
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Acquiring Stem Cells for Research

7

10

In the early 1980s, scientists learned how to pull embryonic stem cells from a
mouse and grow them in a laboratory. In 1998, they first reproduced human
embryonic stem cells in a lab.

Where do researchers get human embryos? Embryos can either be made via
reproduction—merging sperm and egg—or by cloning. Researchers aren't likely to
create an embryo with sperm and egg, but many use fertilized embryos from
fertility clinics. Sometimes, couples who are trying to have a baby create several
fertilized embryos and don't implant them all. They may donate the ones that are
left over to science.

Another way to create an embryo is via a technique called therapeutic cloning.
This technique merges a cell (from the patient who needs the stem cell therapy)
with a donor egg. The nucleus is removed from the egg and replaced with the
nucleus of the patient's cell. This egg is stimulated to divide either chemically or
with electricity, and the resulting embryo carries the patient's genetic material,
which significantly reduces the risk that his or her body will reject the stem cells
once they are implanted.

Both methods—using existing fertilized embryos and creating new embryos
specifically for research purposes—are controversial. But before we get into the
controversy, let's find out how scientists get stem cells to replicate in a laboratory
setting in order to study them.

Replicating Stem Cells in a Lab

11

12

13

An embryo that has developed for three to five days is called a blastocyst. A
blastocyst is a mass of about 100 or so cells. The stem cells are the inner cells of
the blastocyst. They will ultimately develop into every cell, tissue and organ in the
body.

Scientists remove stem cells from the blastocyst and culture them (grow them in a
nutrient-rich solution) in a Petri dish in the laboratory. After the cells have
replicated several times and are becoming too numerous for the culture dish, they
are removed and placed into several other dishes. In just a few months, several
stem cells can become millions of stem cells. Embryonic stem cells that have been
cultured for several months without differentiating are referred to as a stem cell
line. Cell lines can be frozen and shared between laboratories.

Adult stem cells are much harder for scientists to work with because they are more
difficult to extract and culture than their embryonic counterparts. Stem cells not



