Exercise walk-through

Genetically modified organisms
in agriculture

A-Level Biology



Genetic Technology

What we will cover
1 = The tools
2 | Cut & paste DNA
3 = The plasmid vector

4  PCR & electrophoresis

5 = Recombinant proteins

a PCR machine copies DNA
6 GMOs & ethics



Genetic Technology

L Tools

What the technology is used for

a human gene put into bacteria makes an exact copy of the hu-

recombinant proteins ' : :
P man protein — insulin, factor VIII

genetic screen- tests DNA for disease alleles before symptoms appear — BRCA1
ing and BRCA2 raise breast-cancer risk
gene ther- puts a working copy of a gene into a patient’s cells; used for
apy SCID
And in agriculture: genetically modified organisms — crops and farmed

animals altered to yield more, resist pests, or survive drought.



Genetic Technology

L Recap

Check yourself

o Which enzyme leaves sticky ends?

0 What carries the gene into a bacterium?

o What does each PCR cycle do to the
DNA?

o In a gel, which fragments travel furthest?

Answers 1. a restriction endonuclease 2. a plasmid (vector) 3. doubles it 4. the
shortest



A-Level Biology

Exercises 2.1:2.2

2.1 State the advantage to a farmer of growing herbicide-resistant soybean.

2.2 State how insect-resistant cotton protects itself from pests.



A-Level Biology

Exercises 2.1:2.2

2.1 State the advantage to a farmer of growing herbicide-resistant soybean. 2]

2.1

o the field can be sprayed with herbicide to kill weeds without harming the crop, so the
crop has less competition and a higher yield
2.2 State how insect-resistant cotton protects itself from pests. 1]

2.2

« it makes a protein that kills the insect pests that eat it



A-Level Biology

Exercises 3.1-3.2

3.1 GM salmon have been engineered mainly to:

D A resist herbicides
B grow to market size faster
C kill insect pests
D survive in fresh water

3.2 A concern about growing herbicide-resistant crops is that:

D A the crop cannot photosynthesise
B the resistance gene might spread to wild plants (weeds)
C the crop needs no water
D the crop produces no seeds



A-Level Biology

Exercises 3.1-3.2

3.1 GM salmon have been engineered mainly to:

D A resist herbicides
B grow to market size faster
C kill insect pests
D survive in fresh water

3.1B

o GM salmon are engineered to grow to size faster

3.2 A concern about growing herbicide-resistant crops is that:

D A the crop cannot photosynthesise
B the resistance gene might spread to wild plants (weeds)
C the crop needs no water
D the crop produces no seeds

3.2 B

o The resistance gene could spread to wild plants



A-Level Biology

Exercise 3.3

3.3 (a) Explain how insect-resistant cotton increases the yield of a crop. 2]

(b) Discuss one environmental and one social concern about growing GM crops. 2]
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Exercise 3.3

3.3 (a) Explain how insect-resistant cotton increases the yield of a crop. 2]
(b) Discuss one environmental and one social concern about growing GM crops. 2]
3.3

(a)

e the cotton makes a protein that kills insect pests; fewer pests eat the crop, so more
survives — a higher yield

(b)

 environmental, e.g. harm to non-pest insects / gene spread to wild plants; social, e.g.
a few companies controlling the seed supply / cost to small farmers



A-Level Biology

Exercise 3.4

3.4 Suggest why some people are cautious about eating food made from GMOs. 2]
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Exercise 3.4

3.4 Suggest why some people are cautious about eating food made from GMOs. 2]

3.4

« they may worry the food is not proven safe to eat, or have ethical objections to altering
organisms’ genes



