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Questions
Q1.

The stem rust fungus is responsible for destroying cereal crops and reducing grain yield.

The diagram shows some stages in the life cycle of the stem rust fungus.
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Cereal crops have been genetically modified (GM) to produce plants that are
resistant to stem rust fungus.

Analyse the diagram to deduce why the formation of basidiospores and

urediniospores can produce a stem rust fungus to which these GM plants are no
longer resistant.

(Total for question = 3 marks)
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Q2.

Soya bean plants have been genetically modified (GM) to increase the concentration
of certain organic molecules.

The diagram shows one of these molecules.
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Describe how soya bean plants can be genetically modified to produce large
numbers of GM soya bean plants.

(Total for question = 4 marks)
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Q3.

Malaria is a serious and sometimes fatal disease.
Scientists are constantly looking for new ways of controlling this disease.

One group of scientists has genetically modified a fungus to produce a spider toxin that kills
mosquitoes.

Describe how a fungus could be genetically modified to produce spider toxin.

(Total for question = 3 marks)
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Q4.

Malaria is a serious and sometimes fatal disease.
Scientists are constantly looking for new ways of controlling this disease.

One group of scientists has genetically modified a fungus to produce a spider toxin that kills
mosquitoes.

Another group of scientists has discovered a type of fungus that completely protects
mosquitoes from infection by the pathogen that causes malaria.

This fungus does not kill the mosquitoes.

Explain why this approach is less controversial than the approach used by the scientists who
are developing the genetically-modified fungus.

(Total for question = 3 marks)
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Q5.

A molecule of tRNA is made from a precursor molecule that is modified. Modification
includes splicing, trimming and attachment of new nucleotides.

The diagram shows a precursor molecule for a tRNA specific for the amino acid proline, and
a tRNA molecule specific for the amino acid proline. Some of the bases are shown in each
diagram.

precursor molecule tRNA molecule specific for the amino acid proline

Describe how this precursor molecule is modified to produce a tRNA molecule specific for
the amino acid proline.

(Total for question = 3 marks)
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Q6.

Soya beans are an important crop for the production of food and oil.

PhysicsAndMaths Tutor.com

A study of the nutritional content of soya beans from non-transgenic soya bean plants and
from transgenic soya beans plants was carried out in two regions of Brazil.

The regions were Ponta Grossa and Londrina.

Tables 1 and 2 show the results of this study.

Type of plant

Non-transgenic

Transgenic
Non-transgenic

Transgenic

Type of plant

Non-transgenic

Transgenic

Non-transgenic

Transgenic

Region

Ponta Grossa

Ponta Grossa
Londrina

Londrina

Region

Ponta Grossa

Ponta Grossa

Londrina

Londrina

Table 1

Mean mineral content

/ mg per 100 g dried soya beans

Iron
3.34
3.44
4.59
4.15

Table 2

Copper

0.76
0.86
135
1.25

Mean organic content

Manganese
1.38
1.40
2.20
2.02

/ mg per 100 g dried soya beans

Protein
38.61
38.80
41.68
40.62

Lipid
21.09
21.19
18.56
19.87

Carbohydrate
23.88
23.41
25.74
25.26

* (i) Analyse the data to assess the nutritional content of soya beans from transgenic and

from non-transgenic soya bean plants grown in these two regions.
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(i) The soil in Londrina is more fertile than the soil in Ponta Grossa. Londrina has higher
temperatures and rainfall during the growing season.

Explain the differences in the nutritional content of soya beans grown in these two
regions.
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(iif) Explain why this study also analysed the types of fatty acid found in soya beans from
transgenic plants and from non-transgenic plants.

(Total for question = 13 marks)



Edexcel (B) Biology A-level - Gene Technology PhysicsAndMathsTutor.com

Q7.

In February 2016, the World Health Organisation (WHO) declared a public health emergency
because of the spread of the Zika virus.

The mild symptoms, such as joint pains, headaches and a slight temperature increase lasted
only a few days. However, Zika virus has been linked to a birth defect called microcephaly.

The graph shows the number of babies born with microcephaly in Brazil from 2010 to 2015.
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Zika virus is transmitted to humans by infected mosquitoes.

(i) Explain why another type of drug, rather than antibiotics, has to be used to treat Zika
virus infections.

(i) Scientists have suggested that genetically modified (GM) mosquitoes could be used to
help combat the spread of the Zika virus.

Mosquito eggs are injected with DNA, from GM mosquitoes. This DNA contains a gene
for fluorescence. However, only one in a few thousand injected eggs results in a GM
mosquito.

Explain how this procedure could help in the production of large numbers of GM
mosquitoes.
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(i) Explain why the Brazilian government has advised people to use mosquito nets, even if
they have already contracted the Zika virus.

(Total for question = 8 marks)
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Mark Scheme

Q1.

Question Answer Additional Guidance Mark
Number

An answer that makes reference to three of the

following:
ACCEPT recombinants

*  because {meiosis / sexual reproduction /
basidiospore production} results in {genetically
different fungi / variation} ACCEPT only in the context of
(1) causing variation

*  because of {crossing over / random assortment
/ independent DO NOT ACCEPT meiosis causes
assortment} mutation
1

*  because of mutation (in the DNA) ACCEPT clones of stem rust fungus
1) that plants

are not resistant to
» the {asexual cycle / production of uredospore}
results in more stem rust fungus that plants are

not resistant to (1)
Q2.
Question s
o Additional Mok
Number Guidance
A description that makes reference to four of the following:
* use of restriction enzyme to cut {gene / DNA / allele /
plasmid} (1)
* use of ligase to insert / join {gene / DNA / allele} (1)
* use of vector (1)
ACCEPT remove cell
* use of plasmid / Agrobacterium / gene gun / virus / wall / produce a
electroporation / protoplast
microinjection (1)
* use of cloning (1)
(4)
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Q3.

Q4.
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Question Answer Additional Guidance Mark
Number
A description that makes reference to three of the | IGNORE references to fungi as
following: plants throughout
» {gene / DNA / genetic material} coding for | ACCEPT mRNA isolated and
toxin isolated (from the spiders) (1) used to synthesise the gene /
base sequence of gene
determined and used to
» using {restriction enzymes / (restriction) synthesise a gene
endonicleases /(1) ACCEPT in context of vector (3)
» (spider) gene inserted into fungus using a
{\;ector / named vector} e.g. virus / plasmid / gene gun
(1) / injection
» genetically-modified fungi {identified /
cloned / cultured} (1) ACCEPT replicate / reproduce
Question Answer Additional Guidance Mark
Number
An explanation that makes reference to three of | ACCEPT converse for other
the following: approach
» not unethical as mosquitoes not killed (1)
» risk of other organisms being affected by | €.8. toxins could harm other
the genetically-modified fungus is avoided | organisms, transfer
(1) of genes into other organisms
ACCEPT unknown risks 3)
» organisms that feed on mosquitoes will not EXP

lose their food supply
(1)

» some people believe that modifying DNA is
{wrong / unethical} (1)

ACCEPT biodiversity maintained
/ ecosystems not disrupted /
food chain not disrupted
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Q5.
Question Answer Additional Guidance | Mark
Number
A description that makes reference to
the following:
ACCEPT shaded
o removal of the {shaded {parts / areas}
nucleotides / introns}
(1) ACCEPT adding
{acceptor stem /
o attachment of ACC (and OH) amino acid binding
(1) site}
e joining with phosphodiester bonds
(1) (3)
Q6.
Question Indicative content

Number
*(i) | Answers will be credited according to candidates’ deployment of

knowledge and understanding of the material in relation to the qualities

and skills outlined in the generic mark scheme.

The indicative content helow is not prescriptive and candidates are not

required to include all the material which is indicated as relevant.

Additional content included in the response must be scientific and

relevant.

Indicative content

Table 1

e Ponta Grossa: transgenic plants have higher mineral content
than non-transgenic plants

e Londrina: transgenic plants have lower mineral content that non-
transgenic plants

e Transgenic plants: plants grown in Ponta Grossa have lower
mineral content than plants grown in Londrina

¢ Non-transgenic plants: plants grown in Ponta Grossa have lower
mineral content than plants grown in Londrina

e Londrina:bhoth types of soybean have more mineral content than
hoth types in Ponta Grossa
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Table 2

e Ponta Grossa: transgenic plants have higher protein and lipid but
lower carbohydrate content than non-transgenic plants

¢ Londrina: transgenic plants have higher lipid but lower protein
and carhohydrate content than non-transgenic plants

e Transgenic plants: plants grown in Ponta Grossa have higher lipid
but lower protein and carbohydrate content than plants grown in
Londrina

¢ Non-transgenic plants: plants grown in Ponta Grossa have higher
lipid but lower protein and carbohydrate content than plants
grown in Londrina

¢ Londrina: both types of soybean have more protein and
carbohydrate but lower lipid than both types in Ponta Grossa

Examples of Conclusions
e Londrina soybeans are (generally) the most nutritious

¢ In Londrina, non-transgenic soyheans are more nutritious

e In Ponta Grossa, transgenic soybeans are more nutritious

e Very little difference in nutritional content overall

Level 0 Marks | No awardable content

Level 1 1-2 An explanation may be attempted but with limited
interpretation or analysis of the scientific information with a
focus on mainly just one piece of scientific information.

The explanation will contain hasic information with some
attempt made to link knowledge and understanding to the
given context.

2 / 3 comparisons / conclusions

Level 2 3-4 An explanation will be given with occasional evidence of
analysis, interpretation and/or evaluation of both pieces of
scientific information.

The explanation shows some linkages and lines of scientific
reasoning with some structure.

4 / 5 comparisons / conclusions

Level 3 5-6 An explanation is made which is supported throughout by
sustained application of relevant evidence of analysis,
interpretation and/or evaluation of both pieces of scientific
information.

The explanation shows a well-developed and sustained line of
scientific reasoning which is clear and logically structured.
6 / more comparisons and conclusions
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Question Answer Additional Guidance | Mark
Number
(ii) | An explanation that makes reference
to five of the following:
e Londrina (has a more fertile
soil therefore the) soya beans
will have a higher {mineral /
mineral ion / ion / named ACCEPT
mineral ion} content {photosynthesise faster
(1) as more magnesium ions
for chlorophyll / be
e Londrina (has a more fertile stronger as more calcium
soil therefore the) soya beans | ions for cell walls / more
will have a higher protein phosphate for ATP or
content as there will be more | nucleic acid synthesis}
nitrates
(1)
ACCEPT greater activity
e Londrina has a higher / work faster
temperature so
{photosynthesis / Calvin cycle
/ carbon fixation} will be
faster (1)
e as {enzymes / RUBISCO} will | ACCEPT light-dependent
{increase rate of reactions / reactions
have more kinetic energy}
(1)
e therefore making more
{organic molecules /
carbohydrate / named
carbohydrate / protein}
(1)
e Londrina has a higher rainfall
therefore more water for
{photolysis / transport of
minerals}
(1) (5)
Question Answer Additional Guidance | Mark
Number
(iii) | An explanation that makes reference
to the following:
ACCEPT to see if there
e to compare the fatty acids in were less saturated
the two types of soya hean (1) | fatty acids / less linoleic
acid / more oleic acid
ACCEPT converse
e 5o that {the (transgenic) less likely to
soybeans will be less likely to go rancid
increase the risk of heart oleic acid less
disease / oxidation is less likely to oxidise
likely} than linoleic
acid
(1) (2)
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Q7.

?\ll:ﬁztl;g:-] Answer Additional Guidance Mark

An explanation that makes reference to
(i) the following:

e because viruses are
{not living / not cells / have no
metabolism /
have no protein synthesis organelles /
lack a cell wall /
lack peptidoglycan} (1)

e antiviral drugs used because they inhibit
replication (1) (2)

%l:ﬁzgg:_] Answer Additional Guidance Mark

An explanation that makes reference to
(ii) | four of the following:

« identify mosquitoes that fluoresce (1) Do not accept eggs

because these mosquitoes are
{genetically modified / contain the gene}

(1)

e allow {those that fluoresce / GM
mosquitoes} to interbreed (1)

* repeat for several generations (1)

« offspring with the gene for fluorescence
are selected to produce a population of
GM mosquitoes (1)

(4)

Question Additional
Number it Guidance N
An explanation that makes reference to two
(iii) | of the following:

» to prevent (people with Zika) being bitten (1)
« therefore preventing
{spread of Zika / biting uninfected people /
increase in infected mosquitoes} (1)

e mosquitoes spread other diseases (1) (2)






