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Unit One Match the Headings

Exercise 1

In this exercise , you will read a passage and then answer the questions that follow .

The suggested time for reading the passage and answering the questions is 15 minutes .
A Giant Step for Artificial Enzymes

1 Chemists in Britain have come a step nearer to building an “artificial enzyme” — a
molecule which could speed up some reactions that are useful to industry.

2 Jeremy Sanders and his colleagues at the University of Cambridge have designed
and synthesized a large cyclic “receptor’ molecule, which makes one such reaction pro-
ceed almost 60 000 times as fast as usual. The receptor is similar to another built last year
by the same team ( New Scientist , Science, 1 February 1992). It consists of a ring of
three porphyrin molecules linked by bridging chemical groups. Each porphyrin molecule
contains a zincion at its centre. The central cavity of the new receptor is slightly smaller
than before, and the researchers have also anchored pyridine groups to two of the zincions
to act as bonding sites.

3 Sanders and his colleagues have used their receptor to speed up and control the
products of the so-called Diels-Alder reaction, a mainstay of chemical synthesis. The
reaction occurs between two molecules — a “diene” , which has two carbon-carbon bonds
separated by a single bond, and a diene-seeking molecule, or “dienophile” . In the right
conditions , these two molecules transfer the electrons involved in their double bonds from
atom to atom to form new bonds that complete a ring of six carbon atoms with a single
double bond. The creation of such six-membered rings is the crucial first step in making
many pharmaceuticals and agrochemical .

4 Some Diels-Alder reactions are too slow to be useful industrially. The researchers
therefore designed their receptor so that it would hold the diene and dienophile, via the
pyridine (Py) groups, in the right positions to react quickly. According to Sanders, the
receptor acts like a “molecular reaction vessel in which the effective concentration of reac-
tants can be increased dramatically, so allowing a fast reaction” .

5 Normally, Diels-Alder reactions produce a mixture of two products. But because in
the receptor the reactants are forced into a specific orientation relative to each other, only

one of the two possible products can form.



6 Sanders hopes to modify the receptor to bring together in the cavity two molecules
that do not normally react. This could lead to be the synthesis of compounds which every-
day synthetic chemistry cannot make.

7 The receptor differs from an enzyme or other catalyst in one important respect. Only
a tiny amount of an enzyme is needed to make a reaction thousands of times faster, but
large quantities of the receptor are needed to make a significant difference to the speed of
a reaction. However, Sanders is confident that in the future his team will be able to
increase the turnover or able to increase the turnover of reactants by designing new fea-
tures into the receptor. This would reduce the amount of receptor needed to speed up a
reaction by a given amount. The researchers report further details of their results in the

latest issue of Journal of the Chemical Society , Chemical Communications (p 458) .

Questions 1 - 6
Match the following headings with appropriate paragraphs. Note there are more
headings than paragraphs. The first has been done as an example .
A. British chemists’ achievement ( example )
The creation of six-membered rings
. Products produced by Diels-Alder reactions
. The large receptor molecule designed by British chemists
The drawback of the receptor
The Diels-Alder reaction

. Fast reactions due to the receptor

T QMmoo 0w

. Further efforts to be made on the receptor

Example : Paragraph 1: A

1. Paragraph 2: 2. Paragraph 3: 3. Paragraph 4:
4. Paragraph 5: 5. Paragraph 6: 6. Paragraph 7:

Questions 7 - 9

7.How fast can the receptor molecule make reactions proceed?

8. What is the mainstay of chemical synthesis?

9. What is crucial to making many pharmaceuticals and agrochemicals?




Exercise 2

In this exercise , you will read a passage and then answer the questions that follow .

The suggested time for reading the passage and answering the questions is 10 minutes .
Population Growth and Food Supply

1 About two-thirds of the world’s population live in what are loosely called “develop-
ing countries” . Of course, strictly speaking all countries are developing, but the term is
used to describe those which are undeniably poor. Although the rich countries have only
about 34% of the world’s population, they earn about 90% of the world’s income. They
also possess about 90% of the world’s financial resources, and more than 80% of the
world’s scientists and technicians . They produce 80% of the world’s protein — including
70% of its meat — and they eat it.

2 Thanks to an impressive succession of agricultural revolutions, man’s food-growing
capacity is now hundreds of times larger than it was at the turn of the century, and we are
now feeding more people than at any time in history. Nonetheless, the number of hungry
and malnourished people is also larger than at any time in history. Admittedly, total food
production has increased since 1961 in most parts of the world. Yet perl capita food pro-
duction is little changed from the inadequate levels of the early 1960s.In short, world and
regional production have barely kept up with population growth, as Fig.1 shows.
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Fig.1 World Population and Food Production



3 There appear to be five food problems. First, there is the problem of quantity — of
every human being getting enough calories to provide him with the energy to work and
progress. Second, there is that of quality — of everyone getting enough protein, vita-
mins, and neceséary minerals. Next there is the matter of distribution: we have to find
satisfactory ways of transporting, storing and issuing food. Then there is the problem of
poverty: many people in developing countries do not have money to buy food in sufficient
quantity and of sufficient quality. And last, we must find ways of avoiding ecological
side-effects. In other words, we must be able to grow enough food without further degrad-
ing our land, water and air.

4 A number of proposals have been made to improve food quantity and quality. An
obvious and very necessary one is to limit population growth. Another is to increase the
amount of land under cultivation by clearing forests and by irrigating arid land. Further-
more, the ocean (comprising 70% of the Earth’s surface) is a potential source of more
food, and there have been developments recently in the use of nonconventional proteins
and synthetic foods. And last, various attempts are being made to increase the yield per
hectare by developing or selecting new genetic hybrids of plants (the “Green Revolu-
tin”) , by increasing the use of fertilizers, water, pesticides and herbicides, and by

using modern agricultural and management techniques in poorer countries .
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Fig.2 Green Revolution Countries

5 But the basic facts remain, which are that the world’s population is increasing at a

rate of about 3% p.a.lf food production can also be increased by 3% p.a., this will

provide for human needs only at the present inadequate level. Something better is need-

ed. Yet many countries are already failing to increase their rate of food production by 3%
4




annually. The situation is particularly disturbing because population increase and
inadequate food production are both worse in the very countries that are already short of
food .

6 Are we, then, doomed to massive famines in coming decades? There is no easy
answer to this controversial question. The introduction of new high-yield wheat and rice in
parts of Asia and Africa since 1967 created a wave of optimism. But by 1973, bad
weather plus a realization of the limitations of this increase in yield caused a return to
pessimism. Some experts point out that we are already experiencing the greatest famine in
the history of mankind, with somewhere between 5 and 20 million human beings dying
from starvation, malnutrition and malnutrition-caused diseases each year. Half are

children under five.

Questions 1 — 6
Choose a suitable heading for each paragraph of the passage from the list below . Note

there are more headings than paragraphs .

1. Paragraph 1: . Food production must grow faster

2. Paragraph 2: Developing countries vs. rich countries
3. Paragraph 3: The Green Revolution

4. Paragraph 4: . Avoiding ecological side-effects

5. Paragraph 5: . Increasing the yield per hectare

6. Paragraph 6: What’s our future?

. Food problems
. Food production growth vs. population growth

Consumption of resources in rich countries

S“mFZOEEO 0w

Improving quantity and quality

Questions 7 — 10
7. Choose a suitable title for the passage from the list below by circling an appropriate
letter.
A. Improve Food Quantity and Quality
B. Feeding the World
C. Problems Concerning Food Production
D. The Success of the Green Revolution
8. When was the per capita food production the highest?

9. Name two food problems.

10. Name two attempts made to increase the yield per hectare.




Questions 11 - 13

Name one country that has had a “Green Revolution” in the following crop(s) :

11. wheat

12. rice

13. wheat and corn

Exercise 3

In this exercise you will read a passage and answer the questions that accompany the

passage . Some of the questions will come before the passage; some will come after the

passage . The suggested time for reading the passage and answering the questions is 25

minutes .

Questions 1 - 8
Choose a suitable heading for each paragraph of the passage from the list below . Note

there are more headings than paragraphs .

1. Paragraph 1: A. Disable the T cells
2. Paragraph 2: B. Alternative solution
3. Paragraph 3: C. Tricking the watchdogs
4. Paragraph 4: D. The medical dilemma
5. Paragraph 5:_ E. Continuing education
6. Paragraph 6: F. Fear of rejection
7. Paragraph 7: G. Problems of the new strategy
8. Paragraph 8: H. T-cell receptor
I. Normal resident vs. foreign invader
J. Other benefits of the advances
K. Calling a truce
Behind the Lines in the Transplant Wars
Cellular tinkering could teach the body’s natural defences to distinguish friend from foe .
1 When Pittsburgh surgeons closed their incisions after performing the world’s first

baboon-to-human liver transplant this summer, they faced the medical dilemma encoun-

tered with every transplant patient: how to suppress their patient’s immune system enough

to keep it from rejecting and destroying the new organ, while leaving enough natural

immunity to defend against infection. In the end, just such an infection may have caused

6



the patient’s fatal brain haemorrhage earlier this month.

2 Away from the glamour of such bold experiments, however, scientists have made
important advances in fine-tuning the body’s natural immune response to donor organs.
With a growing knowledge of the elaborate signs and counter-signs by which the immune
system recognizes and attacks an intruder, they are devising strategies to trick the body
into seeing the new organ as a normal resident instead of a foreign invader, while main-
taining all of the other normal defences against disease. The research promises techniques
that would eliminate both the threat of rejection and the long-term need for risky and
expensive immune-suppressing drugs, which most successful recipients must take for a
lifetime .

3 Though new drugs have greatly increased the success rate for organ transplants in
recent years, the risk of failure from rejection or drug complications remains significant,
according to a government report released last week (see the table). Most transplant
rejection is the work of white blood cells known as T cells, which patrol the bloodstream
searching for signs of invaders. Each T cell carries on its surface a protein molecule,
called a receptor, that allows it to recognize one particular foreign molecule. When that
happens the T cell divides repeatedly and sends out a chemical call for assistance, rapidly
mustering an army of immune-system cells that puncture and kill the invading cells.
Conventional immune-suppressing drugs like cyclosporine and the new FK-506 — the
drug used in the baboon-liver transplant — prevent rejection by keeping the T-cell recep-
tor from alerting the immune killer cells. But since both the foreign proteins and aggres-
sive T cells remain, only continued drug doses keep crisis at bay.

4 Recently, however, immunologists have learned that they can manipulate the
immune system at the cellular level in such a way that a T cell’s encounter with the enemy
actually disarms the T cell rather than energizing it. Several research teams over the past
few years have identified other molecules on the T cell surface that play a crucial but sup-
porting role in recognizing and responding to foreign proteins. By interfering briefly with
these other molecules right after an organ transplant, researchers have managed to disable
the T cells that would otherwise attack the new organ. “We blindfold the system,”
explains Herman Waldmann of Cambridge University, one of the leaders of this effort.
“When we remove the blindfold, the system has been reprogrammed so it won’t reject the
new organ.  Working mostly with mice, researchers have achieved lifetime acceptance of
a transplanted organ without need for continued immune suppression; the animals
continue to fight off infection. But efforts to apply the same tactics to the more sophisticat-

ed immune systems of larger mammals have so far been less successful .



5 Another solution to the problem of rejection in humans may be to create hybrid
immune systems. Known as chimeras — after the mythical beasts that were part lion, part
goat and part serpent — hybrids sanction the peaceable coexistence of cells from two dif-
ferent individuals. Chimeras, in fact, appear to be the hallmark of all successful trans-
plants. Looking back at kidney and liver transplants he performed over the past 30 years,
transplant pioneer Thomas Starzl of the University of Pittsburgh has discovered evidence of
chimerism in every survivor he examined. Chimeras don’t appear to occur in unsuccessful
transplants .

6 Researchers are uncertain exactly what causes stable chimerism or how it leads to
transplant acceptance, if indeed it does. They do know that immune-system cells from the
donor piggyback on the transplanted organ and disperse throughout the recipient’s body.
There they may alter the crucial “education” process in which maturing immune cells
learn to identify “self ” ; their notion of self is in effect broadened to include the cells of
the donor organ. Alternatively, the donor and recipient immune cells may simply inacti-
vate those T cells that respond to one another. Sceptics suggest, however, that the
chimerism Starzl has identified may be merely a consequence, not a cause, of transplant
acceptance .

7 Efforts to create chimeras deliberately by transplanting immune-system cells directly
from the organ donor to the recipient require radiation therapy or a short course of
immune-suppressing drugs to pacify the cells when they first meet. Once the first crisis is
past, however, the cells of the chimera often call a biological truce: organ transplants
from the same donor no longer provoke rejection, but the immune system continues to
fight off all other alien cells, including germs. Such chimeras have been successfully
established in rodents, swine and monkeys. Human trials are now under way, headed by
Henry Barber of the University of Alabama.

8 Though all researchers agree that drug-free transplant acceptance in humans lies
some years in the future, these advances in immunology promise other medical benefits as
well. Doctors may be able to use similar cellular tinkering to treat autoimmune diseases,
in which the immune system turns against the body’s own cells. Such misbegotten
defences are the cause of such widespread diseases as juvenile-onset diabetes, multiple
sclerosis and rheumatoid arthritis. If successful, says Stanford University immunologist
Randall Morris, today’s transplant experiments hold the key to a much wider challenge.
“The good ones,” he says, “are going to have an impact well beyond our little field of

12 000 transplants a year.”
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