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Reading Questions

Directions: Consider the following questions as you read the passages below.

Reading 2:

1. Explain why a hybrid plant is sometimes more sturdy than either of its parent plants.

2. Explain how the successful production of a variety of “super plants” might affect the problem of world hunger.

3. Explain whether or not you feel scientists should try to develop hybrids between different species of animals.
Reading 3:

1. Describe the process that causes many types of fruit to decay.

2. Explain why farmers and grocers want fruit and vegetables to last as long as possible.

3. Describe what the Calgene researchers did to slow the process of decay in the FlavrSavr tomato.

4. Describe some of the benefits of spoil-resistant tomatoes.

Reading 1:

What are Genetically Modified (GM) Foods?


Although "biotechnology" and "genetic modification" commonly are used interchangeably, GM is a special set of technologies that alter the genetic makeup of such living organisms as animals, plants, or bacteria. Biotechnology, a more general term, refers to using living organisms or their components, such as enzymes, to make products that include wine, cheese, beer, and yogurt. 


Combining genes from different organisms is known as recombinant DNA technology, and the resulting organism is said to be "genetically modified," "genetically engineered," or "transgenic." GM products (current or in the pipeline) include medicines and vaccines, foods and food ingredients, feeds, and fibers. 


Locating genes for important traits—such as those conferring insect resistance or desired nutrients—is one of the most limiting steps in the process. However, genome sequencing and discovery programs for hundreds of different organisms are generating detailed maps along with data-analyzing technologies to understand and use them. 


In 2003, about 167 million acres (67.7 million hectares) grown by 7 million farmers in 18 countries were planted with transgenic crops, the principal ones being herbicide- and insecticide-resistant soybeans, corn, cotton, and canola. Other crops grown commercially or field-tested are a sweet potato resistant to a virus that could decimate most of the African harvest, rice with increased iron and vitamins that may alleviate chronic malnutrition in Asian countries, and a variety of plants able to survive weather extremes. 


On the horizon are bananas that produce human vaccines against infectious diseases such as hepatitis B; fish that mature more quickly; fruit and nut trees that yield years earlier, and plants that produce new plastics with unique properties. 


In 2003, countries that grew 99% of the global transgenic crops were the United States (63%), Argentina (21%), Canada (6%), Brazil (4%), and China (4%), and South Africa (1%). Although growth is expected to plateau in industrialized countries, it is increasing in developing countries. The next decade will see exponential progress in GM product development as researchers gain increasing and unprecedented access to genomic resources that are applicable to organisms beyond the scope of individual projects. 


Technologies for genetically modifying (GM) foods offer dramatic promise for meeting some areas of greatest challenge for the 21st century. Like all new technologies, they also poses some risks, both known and unknown. Controversies surrounding GM foods and crops commonly focus on human and environmental safety, labeling and consumer choice, intellectual property rights, ethics, food security, poverty reduction, and environmental conservation (see below for a summary of "GM Foods: Benefits and Controversies"). 

------------------------------------------------------------------------

Benefits 

*
Crops 

*
Enhanced taste and quality; Reduced maturation time; Increased nutrients, yields, and stress tolerance; Improved resistance to disease, pests, and herbicides; New products and growing techniques 

*
Animals 

*
Increased resistance, productivity, hardiness, and feed efficiency; Better yields of meat, eggs, and milk 

*
Improved animal health and diagnostic methods 

*
Environment 

*
"Friendly" bioherbicides and bioinsecticides; Conservation of soil, water, and energy; Bioprocessing for forestry products; Better natural waste management; More efficient processing 

*
Society 


Increased food security for growing populations 

Controversies 

*
Safety 

*
Potential human health impact: allergens, transfer of antibiotic resistance markers, unknown effects Potential environmental impact: unintended transfer of transgenes through cross-pollination, unknown effects on other organisms (e.g., soil microbes), and loss of flora and fauna biodiversity 

*
Access and Intellectual Property 

*
Domination of world food production by a few companies 

*
Increasing dependence on Industralized nations by developing countries 

*
Biopiracy—foreign exploitation of natural resources 

*
Ethics 

*
Violation of natural organisms' intrinsic values 

*
Tampering with nature by mixing genes among species 

*
Objections to consuming animal genes in plants and vice versa 

*
Stress for animal 

*
Labeling 

*
Not mandatory in some countries (e.g., United States) 

*
Mixing GM crops with non-GM confounds labeling attempts

Reading 2:

[image: image1.jpg]How Can New Plant Species Be Developed?

There are many varieties of oranges on the
‘market, each variety with different traits. The
navel orange, for example, is seedless and
easy to peel, but it has a tart taste and little
juice. The Valencia orange is sweet and juicy,
but is difficult to peel and is full of seeds. An
orange with the best characteristics of both
varieties would be very desirable. How
could such a species be developed?

What Is a Species? The definition for the
term species is a group of organisms that can
naturally interbreed and produce fertile off-
spring. This definition works well for ani-
mal species, and is generally accepted by
zoologists. It does not work well, however,
for plants.

Most plants can reproduce in a variety of
ways. Many plants can reproduce asexually
and may be able to form fertile hybrids with
other species. Thus, botanists use the term
species as a convenience to indicate a defin-
ing set of characteristics.

Cloning Plants Scientists have been grow-
ing plant cells in test tubes for more than a
half century. Plant fragments are implanted
ina medium containing various combina-
tions of nutrients. The fragments multiply
and form clumps of undifferentiated cells.
The cells are stimulated to grow and devel-
op into mature plants by adjusting the hor-
mone balance in their medium. Using this
technique, hundreds or even thousands of
small plants can be produced from a single
parent plant. All of the offspring are geneti-
cally identical replicas called clones. At one
time, cloning was the preferred technique
for growing sensitive plants, such as
orchids.

Within the last 20 years, similar tech-
niques have been used to grow isolated
protoplasts. Protoplasts are plant cells
without walls. These cultured protoplasts
are being used in a variety of ways. They
can be used in screening fests to deter-
mine specific characteristics of the plant,
such as resistance to a specific disease.
Before this technique was developed, such
tests were time consuming. They had to
be conducted with actual plants and far
smaller samples.

Protoplasts can also be used in the develop-
ment of new types of plants. Protoplasts
from two different species of plant are
fused, producing a hybrid. This technique
may make it possible to combine the
desired characteristics of species that cannot
crossbreed in nature.

In one protoplast fusion, a potato was com-
bined with a tomato. Tomato plants are
resistant to the microorganism that causes
potato blight, a disease that has threatened
potato crops for centuries. Researchers hope
that protoplast fusion will make it possible
to produce a type of potato that, like the
tomato, is resistant to the disease-causing
microorganism.

Recombinant DNA techniques can also be
used to engineer new types of plants. Sci-
entists are working on developing plants
with characteristics such as pest resis-
tance, increased productivity, improved
storing and shipping qualities, the ability
to grow in poor soil, and so on. Perhaps
some of these new “species” could be
used to help solve hunger problems
worldwide.




Reading 3:
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You have probably heard the saying, “One
rotten apple spoils the lot.” You may not
know that saying is as true of tomatoes as it
is of apples. However, researchers at several
agricultural companies have been working
to slow the process of ripening and decay in
fruit and vegetables. Eventually the efforts
of researchers may make the saying about
rotten apples a thing of the past.

Natural Ripening Process Both the
ripening and the decay of fruit are stages of
one process. Ripening apples, and some
other kinds of ripening fruit and vegetables,
make the gas ethylene. The ethylene gas
speeds up the process of ripening. Ethylene
gas controls such chemical processes as the
loss of chlorophyll, the increase of sugars,
and the softening of tissues in ripening
fruit. Some plant cells respond to ethylene
by producing enzymes that soften the fruit.

After apples start to ripen, they continue to
produce more ethylene gas. The gas eventu-
ally causes the apples to ripen until they rot.
The more an apple decays, the more ethy-
lene it makes. Consequently, ethylene gas
damages the first rotting apple in a barrel
and also starts the process of decay in other
apples around it. This process is the basis
for the above saying.

Helping Farmers and Grocers The fact
that fruits and vegetables decay naturally is
not very beneficial to farmers and grocers.
Farmers and grocers want produce to last as
long as possible after it is harvested. Farmers
want to ship unspoiled fruit and vegetables
to markets. Grocers want the produce in their
stores to look good because shoppers usually
buy only the healthiest-looking fruit and veg-
etables. Cooling produce by refrigeration is
one way that farmers and grocers have
slowed the natural process of decay.

Recently, researchers at the Calgene Compa-
ny in California found a new way to keep
tomatoes from spoiling so quickly. In a new
tomato variety called Flavr Savr™, Calgene
scientists partly turned off one of the ripen-
ing genes. Normally this particular ripening
gene produces an enzyme that makes the
cell walls of the tomato soften. The
researchers inserted a foreign gene into the
Flavr Savr™ tomato to prevent the ripening
gene from making a normal amount of
ripening enzyme. Because it lacks the nor-
mal amount of ripening enzyme, the Flavr
Savr™ tomato ripens much more slowly.

The foreign gene interferes with the process
of protein synthesis. During protein synthe-
sis, messenger RNA is produced by a gene
that is making a protein. The messenger
RNA acts as a template for the synthesis of
the protein. Normally the messenger RNA
is a single-stranded molecule that resembles
one-half of a zipper.

‘The foreign gene makes a mirror image of the
normal messenger RNA molecule. The mirror
image looks like the other half of the zipper.
In the cells of Flavr Savr™ tomatoes, the nor-
mal RNA and its mirror image bind together
like the halves of a zipper. When the two
kinds of RNA bind together in the cells, the
cells cannot produce the ripening enzyme.

Benefits of the New Tomato The Flavr
Savr™ tomato resists decay better than other
tomato varieties. As a result, this new tomato
can stay on the vine fonger to acquire a
better tomato taste. Moreover, staying on the
vine longer potentially allows the tomato to
develop a higher nutritional value. Because
it remains firm for a longer time, the Flavr
Savr™ tomato is also easier to ship and will
last longer in the grocery store.




