Genetic Engineering Questions
[image: image1.png](2) A large number of copies of DNA can be made using the polymerase chain reaction
(PCR). Explain how.

4 marks)

(b) Give one explanation for using bacteria in genetic engineering.

(2 marks)
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[image: image15.png](d) Many years ago humans accidentally introduced a species of mosquito to some
Hawaiian islands. This species of mosquito carries  type of malaria that only infects
birds. Some of these birds are rare. It has been suggested that the control of malaria
using genetically-engineered mosquitoes with the bee gene should be tested on these
Hawaiian islands. Suggest one advantage of using this approach.

(1 mark)




[image: image2.png]Malaria is a disease which is spread by mosquitoes. Malaria is caused by a single-celled
organism. In an investigation, a gene from a bee was transferred into mosquitoes using a
plasmid. This gene prevented the mosquitoes and their offspring from spreading malaria.

(2) Describe how the bee gene could have been inserted into the plasmid.

(3 marks)

(b) These plasmids were injected into fertilised eggs of mosquitoes rather than into adult
mosquitoes. Explain why.

(2 marks)

(¢) The plasmid contained a genetic marker. This was a gene for a fluorescent protein that
produces green light. Explain why this marker gene was used in this experiment.

(2 marks)





3[image: image3.png](2) Describe the role of nucleic acids in the synthesis of a polypeptide.
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[image: image4.png](@) Gene mutations occur naturally.

Give one factor thatincreases the fte of gene mutatons.

(1) The table shows the DNA base sequences that code for thee amino acids.

DNA base sequences)
coding for amino acids

Amino a

cca
cca
ccr
ccc

Glycine

TAC

Methionine

TAA
MG
T

Isoleucine

Some subsiituion mutations would affect the sequence of amino acids in a

polypeptide, and others would not.

Using only the information i the tabl, explain why.

(1 mark)

(3marks)
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[image: image5.png](a) Gene therapy is being developed to treat people with cystic fibrosis. It involves
transferrng healthy CFTR gens into cells with defective gencs.

Healthy CFTR genes could be isolated and then introduced into the lung cells of
Someane with cystc fibosis using a harmless virus. Describe how,

(6 marks)
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[image: image6.png]®) The mucus produced in the lungs of someone with cystc fibrosis contains a ot of
DNA from dead cells. DNAase is an enzyme which cuts DNA into shortpieces. In an
investgaton, diferent concentations of DNAwse were added to mucus collected from
people with cystc fibrosis. The graph shorws the resulis.

Thick and
sicky

Viscosity
of mucus

Thinand

Concentration of DNAase ———>

DNA2se has recently been approved for the reatment of cystic fibrosis. Use the

information given (0 exphin why inhaling DNAase helps someone with eystic fibrosis
o breathe more casiy.

(3marks)
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[image: image7.png](a) The polymerase chain reaction (PCR) can be used to make many copies of a gene.
‘The diagram shows the main stages in the process.



[image: image8.png]1. DNA is heated
10 95°C for 5 minutes

2. Primers, DNA nucleotides
and DNA polymerase added

3. Cooled to between

40°C and 60°C for 2 minutes

‘The cycle is repeated




[image: image9.png](@) () Explain why primers are added.

(@) (i) The DNA is cooled to between 40°C and 60°C. Explain why.

(1 mark)

(b) How many cycles of the PCR would be needed to produce 128 molecules of DNA
from a single DNA molecule?

Answer .

(1 mark)



[image: image10.png](¢) The sequence of nucleotides in a sample of DNA can be found using a method
involving the PCR followed by electrophoresis. In this method, the primers used in the
PCR are radioactively labelled and some of the nucleotides are chemically altered.

‘The diagram shows a single strand of DNA and the copies produced by the PCR using
a mixture of DNA nucleotides where some of the thymine-containing nucleotides were
chemically altered.

Original DNA strand CATTGACGA

New strands produced GT

Radioactive primers < ___| GTAACT
GTAACTGCT

(¢) In this method, explain the use of

(© () radioactive primers

(1 mark)

(c) (i) electrophoresis.

(1 mark)

(d) Explain why three different lengths of new strand were produced.

(2 marks)





7 [image: image11.png]In genetic engineering, genes for antibiotic resistance in bacterial plasmids can be used as
genetic markers. Scientists used a plasmid containing genes for resistance to two antibiotics,
ampicillin and tetracycline. They inserted the human gene for blood clotting in the plasmid
in the position shown in Figure 1.

Figure 1
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Ampicillin \ Human gene
resistance for blood clotting
=& U

Plasmids were then inserted into bacteria. Some of the plasmids did not take up the human
gene. Replica plating was used to identify the bacteria with the human gene. Figure 2
shows the bacterial colonies that grew on two replica plates.

Figure 2
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(b)

(b)

(i)

0]

(i)

Name the type of enzyme which is used to cut the plasmid.

(1 mark)

Name the type of enzyme which is used to join the plasmid to the human gene
for blood clotting.

(1 mark)
Complete Figure 2 by writing the correct numbers for the bacterial colonies on
the replica plates.
(1 mark)

Explain the results of the replica plate containing ampicillin.

(2 marks)
(Extra space)

(b) (i) Explain the results of the replica plate containing tetracycline.

(Extra space)

(3 marks)
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[image: image13.png]Cystic fibrosis is caused by a mutation of the gene coding for the protein, CFTR. This
protein consists of 1480 amino acids.

@

(b)

©
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What is the minimum number of nucleotide bases needed to code for this protein?

(1 mark)

Give two factors which might increase the frequency at which a mutation in a gene
occurs.

1

2

(2 marks)

One method of treating people with cystic fibrosis involves the transfer of healthy
CFTR genes into epithelial cells in their lungs.

(i) Individuals who have been treated by this method do not pass on the healthy
CFTR gene to their children. Explain why.

(1 mark)

(i) Viruses have been used to transfer the healthy CFTR genes into epithelial cells.
Give one reason for using a Virus to transfer genes into cells.

(1 mark)



[image: image14.png](d) A mutation involving a deletion of a base may have a greater effect than one involving
substitution of one base for another. Explain why.

(3 marks
(Extra space) .
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