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Biotechnology and genetic modification — 2023 November IGCSE 0610

1. Nov/2023 /Paper_0610/13/No.39
Which product is made using an enzyme rather than bacteria or fungi?

A insulin

B penicillin

C lactose-free milk
D

mycoprotein

2. Nov/2023 /Paper_0610/13/No.40
What is a reason for inserting genes into bacterial cells?

A to confer resistance to herbicides

B to confer resistance to insect pests
C to improve their nutritional qualities
D

to produce human proteins
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3. Nov/2023 /Paper_0610/22/No.40
The diagram shows how a human gene can be inserted into a bacterium.
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bacterium
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gene removed from a == a bacterial plasmid
human chromosome |s removed and cut
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a human gene is inserted
into the plasmid
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Which row shows the correct processes at 1, 2, 3and 47

re;ﬁ:gﬁon using ligase multiplication
enzymes of bacteria
enzymes
B 1 and 2 3 4
c 1and 3 2 4
b 4 1and 2 3
2
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4. Nov/2023 /Paper_0610/23/No.39
Which statement is an advantage of genetically modifying crops?

A

B
Cc
D

Less pesticide is used if the genetically modified crop is resistant to pests.

More herbicide is used if the genetically modified crop is resistant to herbicide.

Seeds for genetically modified crops are more expensive.

The genetically modified crop genes may be passed to other plants.

5. Nov/2023 /Paper_0610/23/No.40
Which statements are correct descriptions of parts of the process of protein synthesis?

o O W r

1

Amino acids are made by the ribosomes.

2  mRNA is copied.
3 The gene coding for the protein moves into the nucleus.
4 Theribosome assembles the amino acids into protein molecules.
5 The sequence of amino acids is determined by the sequence of bases in the mRNA.
1,2,3,4and 5
1, 3 and 4 only
2,3 and 5 only
4 and 5 only
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Biotechnology and genetic modification — 2022 November IGCSE 0610

1. June/2023/Paper_0610/11/No.40
Which statement about genetic modification is correct?

A Itinvolves choosing which individual organisms are used for breeding.
B Itis always done using genes from the same species.

C It produces a new combination of genes.
D

It produces exact copies of individual organisms.

2. June/2023/Paper_0610/12/No.40
Bacteria are useful for manufacturing products for human use.

Which statement explains why they are useful?

A Bacteria can be grown without nutrients.
B Bacteria do not have a nucleus.

C Bacteria infect human cells.
D

Bacteria reproduce very rapidly.

3. June/2023/Paper_0610/13/No.33
Which statement is correct?

A Chromosomes are made of DNA.

B Chromosomes make up a gene.

C Each chromosome is a length of DNA that codes for a protein.
D

Different forms of chromosomes are called alleles.
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4. June/2023/Paper_0610/13/No.40
What is a reason for using bacteria in biotechnology?

A Bacteria are found inside the human body.

B Bacteria do not become resistant to antibiotics.
C Bacteria can make complex molecules.
D

Bacteria reproduce slowly.

5. June/2023/Paper_0610/21/No.39
The diagram shows a bacterial cell.

Which part is useful in genetic modification?

B C

/
A—{ i ]

6. June/2023/Paper_0610/21/No.40
Which statement about genetic modification is correct?

A ltinvolves choosing which individual organisms are used for breeding.
B Itis always done using genes from the same species.

C It produces a new combination of genes.

D It produces exact copies of individual organisms.

2
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7.

June/2023/Paper_0610/22/No.39
The diagram shows a bacterial cell containing a plasmid.

( plasmid

What is inserted into the plasmid if this cell is to be used for the production of insulin?

A a length of DNA from a human

B alength of DNA from another bacterium
C a molecule of insulin
D

an enzyme

June/2023/Paper_0610/22/No.40
Yeast carries out anaerobic respiration, making carbon dioxide and ethanol as end-products.

Which end-products can be used to make biofuel and bread?

biofuel bread
A carbon dioxide carbon dioxide
B carbon dioxide ethanol
Cc ethanol carbon dioxide
D ethanol ethanol

June/2023/Paper_0610/23/No.39
Genetic modification has been used to produce human insulin in bacterial cells.

What is inserted into the bacterial cells to produce human insulin?
A ahuman nucleus

B human plasmids

C recombinant insulin

D recombinant plasmids
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10. June/2023/Paper_0610/23/No.40
Penicillin is made in a fermenter by growing organisms.

Which type of organism is used in the production of penicillin?
A bacterium

B fungus
C protoctist
D

Virus

11. March/2023/Paper_ 0610/12/No.24
Why is yeast used in bread-making?

A Aerobic respiration produces alcohol.

B Aerobic respiration produces lactic acid.
C Anaerobic respiration produces alcohol.
D

Anaerobic respiration produces carbon dioxide.

12. March/2023/Paper_0610/12/No.39

Vitamin A deficiency is a big health problem in some parts of the world and can cause problems

such as blindness. Rice can be genetically modified to enable people to make vitamin A when
they eat it.

150 g of this rice provides 60% of the adult recommended daily intake of vitamin A.

How much rice does an adult need to get 100% of the recommended daily intake of vitamin A?

A 190g B 210g C 2509 D 375g
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13. March/2023/Paper_ 0610/12/No.40
Which feature of bacteria makes them useful in genetic modification?

A

B
Cc
D

They can only make simple molecules.
They can reproduce rapidly.
They can cause decomposition.

They can cause disease.

14. March/2023/Paper_0610/22/No.22
Why is yeast used in bread-making?

A

B
c
D

Aerobic respiration produces alcohol.
Aerobic respiration produces lactic acid.
Anaerobic respiration produces alcohol.

Anaerobic respiration produces carbon dioxide.

15. March/2023/Paper_ 0610/22/No.39
Which component of bacteria is genetically modified to produce human insulin?

A

B
Cc
D

cell membrane
cell wall
plasmids

single circular DNA strand

16. March/2023/Paper_0610/22/No.40
Fermenters must have carefully controlled conditions.

Which condition has the correct reason for controlling it?

condlition to be controlled reason for controlling condition
A supply of amino acids for carbohydrate synthesis
B supply of glucose waste product to be removed
o supply of oxygen for anaerobic respiration
D pH to be optimum for enzyme activity
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17. March/2023/Paper_0610/41/No.6

Golden rice is a type of rice that has been genetically modified to contain a nutrient called
beta-carotene.

Fig. 6.1 shows the genetic modification process used to produce golden rice.
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rice plants
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l to produce

beta-carotene
are grown

e e
T

tissue culture

not to scale

Fig. 6.1
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(a) Using the information in Fig. 6.1, complete the sentences to describe how rice is genetically
modified to contain beta-carotene.

The part labelled A in the bacterial cell is @ .......cccccooeuiiiiieereeees .

Part A is extracted and cut usSiNg @ ..cccoeiriiieeiieiii e enzyme forming
..................................................... ends.

The part labelled B is the ... that codes for the production of
beta-carotene.

The enzyme used to cut part A is also used to cut part B from the plant DNA.

Part B is inserted into the part labelled A using the enzyme ...........ocooeeiiiiiieciiiicciie .

This forms the part labelled C, whichiscalled a .............cooociiier i, .

Part C is put into a bacterium. The bacterium is taken up by rice plant cells, giving them the

ability to produce beta-carotene.

Tissue cultureis aform of ... reproduction that is used to

produce many identical rice plants producing beta-carotene for commercial use.

[7]

(b) Apart from structural features, state two reasons why bacteria are useful for genetic
modification.

T ettt ee e e oo eeeeeeeeeteeeeeeeesesessasteseeseeesasassesteeeeessemasesteseteeeeeesennmatterteseaenaeansnnteneseesanasnnseneeeesaaaan

et eeeeeeeeeeeeeaesteeteeeeessesaeeseseeeseesessssssteeteesseesssstesteeeeenteiasenteteeeseeeannnnneeeteaaannnnee

[2]

7
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(c) Discuss the disadvantages of genetically modifying rice plants to produce beta-carotene.

............................................................................................................................................. [3]
(d) Beta-carotene is required to produce vitamin A, which is essential for eye function.
State the nutrient required to prevent:
o 1 PSSR
00 = £SO
(2]

[Total: 14]

8
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Biotechnology and genetic modification — 2022 November IGCSE 0610 Biology

1. Nov/2022/Paper_11/No.40
The diagram shows a sewage treatment process.

—— (X
sewage —» — °4 0 00
o %o,
_F %09,938%0%,
‘ (2888500 .
screening (®) air pump
() pump — 1 E j

generator

—\L — processed sludge out

sludge

What is structure X?
A aeration tank

B anaerobic tank
C settlement tank
D

storage tank
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2. Nov/2022/Paper_21/No.35
The diagram shows a food web.

NOT TO
SCALE

heather beetle

How many organisms are feeding at more than one trophic level?

A 0 B 1 c 2 D 3

3. Nov/2022/Paper_23/No.37
Bacteria are useful in genetic engineering because they possess plasmids.

Which statement describes the importance of a plasmid?

A

Itis a circle of DNA and human genes can be inserted into it.
It is the nucleus of the bacterium and human genes can be inserted into it.
It can be destroyed and replaced with human insulin.

It is a circle of DNA and human insulin can be inserted into it.

4. Nov/2022/Paper_23/No.38
Which statement is correct?

A

B
Cc
D

DNA ligase is used to cut DNA.
DNA ligase is used to make proteins.
Restriction enzymes are used to cut DNA.

Restriction enzymes are used to make proteins.

2
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5. Nov/2022/Paper_42/No.4
(a) Fig. 4.1 is a flow chart showing some of the processes that occur in a biofuels power plant.

the giant reed plant,
crop waste forestry waste Arundo donax,

is grown for biomass

pretreatment
of biomass

l

complex carbohydrates
released from biomass

breakdown by enzymes

release of sugars, including glucose

I
fermentation by yeast

ethanol

Y

biofuel

Fig. 4.1
(i) The fermentation stage shown in Fig. 4.1 requires yeast.

Complete the balanced chemical equation to show how ethanol is produced by yeast
respiration.

3
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(ii) Using the information in Fig. 4.1, suggest the environmental advantages of using ethanol
as a fuel.

4
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(iii) Farmers grow giant reed plants as monocultures.

Describe the disadvantages of growing giant reed plants to provide biomass for the
production of biofuels.

(b) One problem with using biomass in the process shown in Fig. 4.1 is that the breakdown stage
produces a sugar called xylose and ethanoic acid. Yeast cannot use xylose, and ethanoic
acid is toxic to yeast.

Scientists genetically engineered a type of yeast that can use xylose and ethanoic acid.

Fig. 4.2 shows the results of one of the trial experiments done by the scientists using their
new genetically engineered yeast.

Key: ]
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0 . 0.0
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time /hours
Fig. 4.2

5


https://stemup.co.uk

(i) Describe the results shown in Fig. 4.2.

..................................................................................................................................... [3]
(ii)) The experiment was done at 30°C.

The scientists repeated the experiment at 20°C.

Predict the results that you would expect for the concentration of ethanol.

..................................................................................................................................... [1]

[Total: 11]

6
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Biotechnology and genetic modification — 2022 June IGCSE 0610

1. June/2022/Paper_11/No.39
Which process makes use of a genetically engineered organism?

A using bacteria to produce insulin

B using enzymes in biological washing powders
C using pectinase in fruit juice production
D

using yeast to produce ethanol

2. June/2022/Paper_12/No.39
Which process makes use of a genetically engineered organism?

A using bacteria to produce insulin

B using enzymes in biological washing powders
C using pectinase in fruit juice production
D

using yeast to produce ethanol

3. June/2022/Paper_13/No.39
Which process makes use of a genetically engineered organism?

A using bacteria to produce insulin

B using enzymes in bhiological washing powders
C using pectinase in fruit juice production
D

using yeast to produce ethanol

4. June/2022/Paper_23/No.38
Which process makes use of a genetically engineered organism?

A using bacteria to produce insulin

B using enzymes in biological washing powders
C using pectinase in fruit juice production
D

using yeast to produce ethanol


https://stemup.co.uk

5. June/2022/Paper_43/No.1(a_b)
Penicillin is produced by biotechnology industries.

(a) (i) State the name of the type of pathogen penicillin is used to treat.

..................................................................................................................................... [1]
(i) State the name of the group of medicinal drugs that includes penicillin.
..................................................................................................................................... [1]
(b) Fig. 1.1 is a flow diagram of some of the steps in the production of penicillin.
organism A in
a test-tube e ]
step 5
Y
gas outflow
pipe
step 1 filter
step 3
nutrient
mixing tank A step 8
A ——
sterilising tank penicillin
— £
g —— S
step 2 - - step 7
fermenter > not to scale
Fig. 1.1

(i) Organism A belongs to the fungus kingdom.

State two main features of fungal cells that are used to distinguish them from the cells of

prokaryotes.
LTSS POT USSP USRUPPTSPUSRPRP
2 et eeaeeaeteeateeaeeiseeesteseeeateastesseeistesstesseeinseesiesesistensesseeesssesseeanceinsans
(2]
(ii) State the genus name of organism A in Fig. 1.1.
..................................................................................................................................... [1]

2
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(iif)

(iv)

(v)

(vi)

Penicillin is produced in the fermenter shown in Fig. 1.1. A variety of nutrients, X, Y and Z,
are mixed together and added to the fermenter in step 1.

List two nutrients that need to be added to a fermenter to produce penicillin.

(step 3).

Using the information in Fig. 1.1, outline the events occurring from step 4 to step 8 during
the production of penicillin.

STEMUP.CO.UK
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Biotechnology and genetic modification — 2021 IGCSE 0610

1. Nov/2021/Paper_12/No.39
What is the useful product of anaerobic respiration in the manufacture of bread?

A carbon dioxide
B ethanol
C lactic acid
D oxygen
2. Nov/2021/Paper_13/No.39

Three statements about the bacteria that are used in biotechnology and genetic engineering are
listed.

1 They can convert simple molecules into more complex ones.
2 They can only reproduce very slowly.

3 Their genetic material can be changed.

Which statements are correct?

A 1and2 B 2only C 1and3 D 3only

3. Nov/2021/Paper_21/No.37
Bacteria can be genetically engineered to produce human protein.

What happens during this process?

A The human plasmids are isolated using restriction enzymes.

B Ligase is used to create sticky ends in bacterial plasmids.

C Restriction enzymes are used to create sticky ends in human DNA.
D Human DNA is isolated using ligase.

4. Nov/2021/Paper_22/No.37
What is a characteristic of bacteria that makes them useful in genetic engineering?

A The genetic code of bacteria is different to plants and animals.
B Their nucleus contains DNA.

C Plasmids can be transferred between cells.

D

They have large numbers of mitochondria.
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5. Nov/2021/Paper_23/No.38
Reasons why bacteria might be used in biotechnology and genetic engineering are listed.

1 All bacteria are harmless organisms.

2 Bacteria contain plasmids.

3 Bacteria share the same genetic code as other organisms.
4

There is a lack of ethical concerns about using bacteria.
Which reasons make bacteria useful in biotechnology and genetic engineering?

A 1,2and3 B 2,3and4 C 1and4 D 2and3only

6. Nov/2021/Paper_23/No.40
Bacteria can be genetically engineered to produce human proteins, such as human insulin.

Which enzyme is used to join the human gene and the bacterial plasmid together to create a
recombinant plasmid?

A lipase

B recombinant enzyme
C DNAligase
D

restriction enzyme
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Biotechnology and genetic modification — 2021 IGCSE 0610

1. March/2021/Paper_12/No.39
Rice has been modified by adding genes from bacteria and another plant so that it can produce
the nutrient beta carotene.

What is this process called?

A evolution
B genetic engineering
C mutation

D selective breeding

2. June/2021/Paper_12/No.39
Bacteria are useful in ......X...... because of their rapid ......Y...... rate and their ability to make
complex .....Z.......

Which row completes the sentence?

X Y z
A bread making competition chemicals
B biotechnology reproduction molecules
C ethanol production competition enzymes
D genetic engineering production pectinase

3. June/2021/Paper_13/No.39
What is an example of genetic engineering?

A the addition of vitamins to food to increase the nutritional benefits
B the breeding of sheep with thick wool by choosing animals with desired characteristics
C theinsertion of genes into crop plants to make them resistant to insect pests

D the production of biofuels by yeast cells

4. June/2021/Paper_21/No.39
Why are bacteria useful in genetic engineering?

A Their genetic code is different to other organisms.
B They have cell walls.

C They have plasmids.
D

They reproduce sexually.
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5. June/2021/Paper_22/No.39
Bacteria can be used to make human proteins.

Which statement explains why this is possible when a human gene is placed in a bacterial cell?

A Bacteria are able to reproduce rapidly.

B Bacteria are very small organisms.

C Bacteria contain genetic material in plasmids.

D Bacteria have the same genetic code as humans.

6. June2021/Paper_41/No.3
Bacteria are used in many biotechnological processes.

(a) Explain why bacteria are useful in biotechnology.

(b) Insulin is one of many human proteins that are made by genetically engineered bacteria.

Some people cannot produce insulin because their immune system has destroyed the cells
that make insulin.

(i) State the organ that contains the cells that have been destroyed.

..................................................................................................................................... [1]
(ii) State the name of the disease caused by the destruction of these cells.

..................................................................................................................................... [1]
(iii) State the function of insulin in the body.

..................................................................................................................................... [1]

(c) Genetically engineered bacteria that are used to make insulin were grown in a fermenter for
five days.

Samples were taken from the fermenter every six hours and the number of bacteria in 1.0 mm?
of the nutrient solution were counted.

Changes in the numbers of living bacteria in the samples taken from the fermenter are shown
in Fig. 3.1.

2
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(i)
(ii)

(iif)

Fig. 3.1

Complete Fig. 3.1 by adding labels for the axes at and . [1]

State the names of the stages of population growth of the bacteria labelled P to S.

Explain, with reference to Fig. 3.1, why the bacteria did not grow in the fermenter for
longer than five days.

3
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(d) Mineral salts are important in the human diet. One of the most important is iron.
Explain:

* the importance of iron in the human diet
* the effects of an iron deficiency.

(e) Fig. 3.2 shows a field of cassava, Manihot esculenta, which is a crop plant grown in parts of
Africa and Asia.

Fig. 3.2

The plants store starch in their roots, which form a large part of the diet for many people.
Cassava does not provide many vitamins or mineral ions.

Genetic engineers have modified cassava to increase its iron content. They have done this
by incorporating a gene for a membrane protein from the plant Arabidopsis thaliana.

(i) State the name of the enzyme that is used to cut out the gene from the DNA of
A. thaliana.

4
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(ii) Describe how the gene from A. thaliana and the DNA from cassava form recombinant
DNA.

(iii) Scientists who develop genetically engineered varieties of crop plants often breed them
for several generations before releasing them for farmers to use.

Suggest why the scientists do this.

[Total: 20]

5
STEMUP.CO.UK


https://stemup.co.uk

Biotechnology and genetic modification — 2020 IGCSE 0610

1. Nov/2020/Paper_13/No.38
Genes can be inserted into crop plants to make them resistant to herbicides.

Which process is this an example of?
A antibiotic resistance

B genetic engineering

C natural selection

D selective breeding

2. Nov/2020/Paper_21/No.38
Which are reasons why bacteria are often useful in biotechnology?

1 lack of ethical concerns over their manipulation and growth
2 they have the same genetic code as all other organisms

3 their DNA is located in a nucleus that can easily be altered with enzymes

A 1and2only B 1and3only C 1,2and3 D 2and3only

3. Nov/2020/Paper_22/No.38
The stages describe how genetic engineering can be used to produce human insulin from
bacteria.

1 cut bacterial plasmid DNA with restriction enzymes
extract gene for insulin from human DNA with restriction enzymes
insert recombinant plasmid into bacteria

join human DNA to bacterial plasmid DNA using DNA ligase

g oW M

replicate bacteria containing recombinant plasmid

Which sequence will lead to the production of human insulin by bacteria?
A 251545355
B 255515354
C 452535155
D

4 53555152
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4. Nov/2020/Paper_23/No.38
Bacteria are used to make insulin.

This happens in several stages.

1  bacteria synthesise insulin in fermenters
2 theinsulin gene is inserted into a bacterial plasmid
3 removal of the insulin gene from a human chromosome

4 asection of a plasmid is removed
In which order do these stages occur?

A 153524
B 154532
C 452531
D

4 535251
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Biotechnology and genetic modification — 2020 IGCSE 0610

1. June/2020/Paper_11/No.38
A crop plant has been genetically modified to make it resistant to herbicides.

Which is a possible disadvantage of introducing this new crop plant?
A Loss of weeds reduces competition.

B Some weeds might become resistant to the herbicide.

C The crop plant is unharmed and produces a higher yield.
D

The new gene will appear in new generations of the crop.

2. June/2020/Paper_11/No.39
Which is an example of an undesirable effect of deforestation?

A decreased carbon dioxide concentration in the atmosphere
B decreased soil erosion

C increased flooding

D the variety of organisms is maintained

3. June/2020/Paper_12/No.38
A crop plant has been genetically modified to make it resistant to herbicides.

Which is a possible disadvantage of introducing this new crop plant?
A Loss of weeds reduces competition.

B Some weeds might become resistant to the herbicide.

C The crop plant is unharmed and produces a higher yield.

D The new gene will appear in new generations of the crop.

4, June/2020/Paper_21/No.38
A crop plant has been genetically modified to make it resistant to herbicides.

Which is a possible disadvantage of introducing this new crop plant?
A Loss of weeds reduces competition.

B Some weeds might become resistant to the herbicide.

C The crop plant is unharmed and produces a higher yield.
D

The new gene will appear in new generations of the crop.
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June/2020/Paper_22/No.37
What is the role of anaerobic respiration in bread-making?

A to produce alcohol to flavour the bread
B to produce gas to make the bread rise
C torelease enough energy to bake the bread

D to release enough lactic acid to kill the yeast

June/2020/Paper_22/No.38

A crop plant has been genetically modified to make it resistant to herbicides.

Which is a possible disadvantage of introducing this new crop plant?
A Loss of weeds reduces competition.

B Some weeds might become resistant to the herbicide.

C The crop plant is unharmed and produces a higher yield.
D

The new gene will appear in new generations of the crop.

June/2020/Paper_22/No.39
Which is a reason for using bacteria in biotechnology?

A Bacteria are found inside the human body.

B Bacteria do not become resistant to antibiotics.
C Bacteria can make complex molecules.
D

Bacteria reproduce slowly.

June/2020/Paper_23/No.37
What is the role of anaerobic respiration in bread-making?

A to produce alcohol to flavour the bread
B to produce gas to make the bread rise
C torelease enough energy to bake the bread

D to release enough lactic acid to Kill the yeast

June/2020/Paper_23/No.38

A crop plant has been genetically modified to make it resistant to herbicides.

Which is a possible disadvantage of introducing this new crop plant?

A Loss of weeds reduces competition.

B Some weeds might become resistant to the herbicide.

C The crop plant is unharmed and produces a higher yield.
D

The new gene will appear in new generations of the crop.
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Microorganisms and Biotechnology P2 Questions

Microorganisms and biotechnology

Content

14.1 Microorganisms

14.2 Food biotechnology

14.3 Industrial biotechnology

Learning outcomes

Candidates should be able to:

(a) list the main characteristics of the following groups: viruses, bacteria and fungi
(b) outline the role of microorganisms in decomposition

(c) explain the role of yeast in the production of bread and alcohol

(d) outline the role of bacteria in yoghurt and cheese production

(e) describe the use of fermenters for large-scale production of antibiotics and single cell protein

(f) describe the role of the fungus Penicillium in the production of penicillin.
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Microorganisms and Biotechnology P2 Questions

0/N18/22/Q2

The diagram shows the human male reproductive organs and associaled structures

(a) 0

(i)

(b) (i)

fluid from

Identity each of the following:

BBEE o

organ F

organ &G

wbeH s [4]

State one differance between the fluids carried by tube E and tuba H.

State one way in which the fluid from organ G may be different in a person with diabates
compared to a person without diabates.

STEMUP.CO.UK
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Mmicroorganisms and Biotechnology D2 Questions

(i) A person with diabetes may be trealed with insulin produced by genetically modified
bacteria.

Outline how such geneticaly modified bacteria may be produced and used to
manuiacture human insulin on & commarcial scale.

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

[Total: 10]
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Microorganisms and Biotechnology P2 Questions

M/J18/22/Q8

(@ Outline the role of a named type of microorganism in the production of 2ach of the following
products:

(b} Describe how a named type of microorganism can be used to produce human insulin on a
commercial scale.

-.[4]

[Total: 10]
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0/N17/21/Q7

Fig. 7.1 shows a fermentsr usad for the production of an antibiotic.

motor
11
—= ] W [~ ] X
h\‘_—-wﬂﬂlmﬂ
I
pH and
temperature .|

stirming
;-padl:ﬂaa

LY

- -
aansors B

water in—s ——
B T— E’/
Fid

| ¥ =

|

Fig. 7.1

{a} (i} Identiy what enters or leaves through sach of W, X, ¥ and Zin Fg. 7.1.

r S [4]

(i} Explain the importance of the substance entenng through Y in the production of the
antibiotic.

STEMUP.CO.UK
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(b} Explain why it iz imporiant to detect and to control the pH and temperatwre of the contents of

tha fermentar.
........................................................................................................................................ 1]
{c) Suggest one advantage of the motor being located outsids, rather than insida, the reaction
waasel of tha fermentar.
............................................................................................................................................... 1
[Total: 10]
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M/J17/21/Q1

Spirufing is classified in the group bacteria. Spirulina is green in colour and is able to synthesise
its own food.

(a)

Lizt three characteristics of bacteria.
1
2

(b} (i} Suggestthe name of the chemical that gives Spirulina its green colour.

(ch

[1]

(ii¥ Write, in words or symbols, the equation for the process by which Spirulinag synthesises
itz own food.

Spirulina can be eaten by humans.

The United Mations World Health Organization (WHO) made the following statement about
Spirulina:

‘For WHO Spirulina represents an interesting food for mulliple reasons. Rich in iron and
profein, i can be given fo children withowut any risk. We al WHO consider it fo be a very
suitable food.”

Use your knowledge of animal nutrition to supggest and sxplain wihy WHO considers Spirufina
to be a ‘very suitable food”.

4

[Total: 10]
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0/N16/22/Q1

Two separats straing, A and B, of the same spacies of microorganism are used in the making of
bread and b=er (a drink that contains alcohol).

(@) (I Mame this type of MICRoOMGENIBM o e s s i s s sas ssssssss ssss [ 1]
Iy Mame the gas releassad by thiz microoganizm during the production of bread and beer.
1]
{B) Fig. 1.1 shows the volume of gas releassd by the strains while they are baing wussed.

key
astrain A
__________ sirain B
30
volums ;
of gas
relsazad o
larbitrary
unita EEFC i & 3
10 ]
] T
0= .
0 g 3 4 5 i Fi
time/days
Fig. 1.1

(I} Fig.1.1 shows the gas releasad by strain B at a tempemsture of 18°C.
Drawe a curve on Fig. 1.1 to show the effect on strain B of increasing the temparaturs by

105G, [3]
iy Mames two other esternal factomrs that would change the shape of the curves shown in
Fig.1.1.
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()} Strain A has a sweet taste and strain B has a bittar tasta.
Suggest which strain is used for making bread. Give reasons for your arsewear.

gtrain ussd in making bread ...,

3]
[Total: 10]
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M/J16/21/Q4

Fig. 4.1 shows the stages in the process of ganstic enginesring to produce the hormona insulin.

o

human cell
DA plasmi ,_ @
stage K =
isolated DMA with
insulin gans plwnada @I' @
j bEmctsrial enzyms
P cuts the plasmid
ke ignlated
nsulin gens inesrted into
thve plaamid
atags L - l
transformed plasmid
ingaried mto bacteriwem o an
form transformed bactarium @J
: /
-E-piul:h.u:ﬂm of tha bﬁ[:'l:ﬂl’rl..ll‘ﬂ
= - [ ) u [ '_,

stage H pu'u:&u:hm of imaulin

Fig. 4.1

@y (I Describe how the location and omanisstion of ganstic material in the human call shown
in etage K of Fig. 4.1 ia differemt from that in the bactaerial call shown.

STEMUP.CO.UK
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{ily Us=a your knowledge of bacterial celk to name tWo structures that the transformed
plasmid must pass throwugh to form a transformed bacterium in stage L of Fig. 4.1.

................................................. -7 T R A Py b A L T Fr [£]

(A} State the type of reproduction that takes place in stage M of Fig. 4.1, Usa your knowledgs
of the process of cell division to explain why it iz important that this type of reproduction
OOCUNE.

Type of PERROEILIEEI o i i 0 A B B B B 04

TP TN BRI BN e ot S e 0o 1 o b B

. [

(W} Mame the condition in humans that i treated uzing insulin produced by the bacteria in
stage M of Fig. 4.1.

(1]

(V) 5Stage N of Fig. 4.1 may take place in a comtainsr zimilar to that used in the large-acals
production of amtibictics.

State the name of this type of container.
(1]
(b} Genstic enginesaring can also ba ueed to produce cop plants for humans to sat.

Dliacuss the potantial advantages and dangers of using genstic engineering to produce crop
plants for humans to eat.

I T L G oot o ok s s ot LS B B A I Bt B b s s B it ot e o o i b B o s B B

. [4]
[Total: 14]
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M/J16/22/Q8

(@) Describe the industrial manufacture of single call protain.

~[8]

B} Suggest problems of using vinueas in bictechnology.

2]
[Total: 10]
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0/N15/22/Q8

(@) Describe how a bacterial cell differs from a typical animal cell.

.............. [3]
(b} Describe the role of bacteria in nitrogen fixation.
w.[3]
(e) Describe the part played by bacteria after a river has been polluted by sewage.
.............. [4]
[Total: 10]
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M/J15/22/Q8

(@) Outline the role of microonganiamsa in the production of yoghurt.

. [8]

(B} Explain how a slice of bread, if left exposed tothe air, decomposes due tothe growth of fungi.

. [
[Total: 10]
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0/N14/22/Q4
Fig. 4.1 i=s an incomplete flow chart of the process of anasrobic eepimtion in yeast and in muecles.

products

in
yeast
in
mLecles

Ag. 4.1

(@) Complete Fig. 4.1 to show the substrate and products for anasrolkic respiation in yeast and
in muscles. [

B} Yeast calls may ba killad by their uss in food biotechmology. Explain what causea the death of
the yeast in @ach of the following.

I} brewing

|
I} making bread

- M

(&)} BExplain why muscle caells are not killed by armerobic respiration in a healthy parson.

- [

STEMUP.CO.UK
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(d) Sugogest why anasrcbic reapimtion doss not release as much energy as asrobic respiration
far aach maolecule of the same substrate.

w [2]
[Total: 11]
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M/J14/21/Q9
(@) Outline tha mobe of a named type of microorganism in the prodwction of each of the following
produscts.
braad

tyPe of MICTOONGBRMESIT .o e

1. e e S A S e B e AL P e

yoghurt
type of MICTOONgERMESIT .o e

O e s e e e e e e e e e A e D A A D e i R R

[4]
(b) Describe and explain how a fermenter is used to produce the antibiotic penicillin from a
nanmmesd i Croorge i sm.

I8l

[Total: 10]
LUCLES 2014 [ e B LA
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M/J14/22/Q7

(@) Describe how a vines differs from a bacterium.

.6l

{b) Explain how microonganisms are imvobved in the recycling of materials in dead organic mattar.

- [4]
[Total: 10]
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0/N13/22/Q2

2 Fig. 2.1 shows how an alcoholic dnink is produced in some countries.

then spat water container
into a container added
3 left in open
crushed and boiled § | sir for
tubers chewed for | several
several minutes | \ days

iﬁ\ |~

plant ; |II
'-.l: .: |I 3
i |'I 2 sediment
\ r root tubers
%\1\ crushed and
. boiled drink
e ready for
consumption

Fig. 2.1

(a) The root tubers of the cassava plant store starch. After removal from the plant, the
tubers are crushed and boiled.

Suggest the effect that crushing and boiling will have on the cells of the tubers.

-.[2]
(b) After they have been crushed and boiled, the cassava tubers are chewed for several
minutes.
Explain what happens to the starch during this time.
-.[3]

STEMUP.CO.UK
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{(c) (1) MName the process that must occur in the container to produce alcohol and, in the
space below, give an equation for this process.

[3]

(i) Mame the type of organism, whosze spores are found in soil and floating in the air,
that will bring about the production of alcohol.

e

{(d) Suggest why the ssdiment in the bottorn of the container increases in quantity as the
container is left to stand for several days.

121
[Total: 11]
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M/J13/22/Q5

Fig. 5.1 shows a fermenter used for the large-scale production of antibictice by

T OONJSnNiEsm:s.
|mq:h1-::| Qasss
H _.,.T ot
I

. S
1=

— Waler out

—

pH and
temparatere
SENEONS B

—t— _%—-‘ stirring
paddiss

Flg. 5.1
(@) State the term for the manuacture of antibiotics wsing a fermeantsr.
(B} Siate the purpose of the water which enters the fermenter at Go

(€} Explain the impormance of controlling the pH and tempearatuere of the contentis of the
farmentar.
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(d} Describe the function of part H and part J.

(L il e e e e s ot M AL S L P L S AL S S A A L A N PR e

= Y

__.[6]
[Total: 9]
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0/N12/21/Q5

Fig. 5.1 shows a palizsade call from the leal of a flowering plant.

Fig. 5.1
(a) Sizte three ways in which this call ditfers from a fungal hypha.

pelsade cell fumgal hypha
[ e e e b I e bl A e IR e (Pl e I e A e e =
e TR TS i Tl e A o el il = Shiha = =
3. . r & r & r & Sl H

£3]

Fig. 5.2 shows the sppamatus usad o produce Edm? of red wine from graps juica.

__———air lock

. solution’ o
P oy g gQrene juce.

e wanar,

SLICTOEE,

weast,
yeast nutrient.

bubbilkes of ges

Fig. 5.2

ICLES 2062 SOOI ORI

STEMUP.CO.UK


https://stemup.co.uk

Microorganisms and Biotechnology P2 Questions

() Sugpesia suitabls emperature o enswe 8 good yisld of alcohol.

Teble 5.1 shows the rake of bubble elezse and the concentrations of swgar and alcobol in
the graps juice ower the first 10 days.

Tabda 51
Eme rumber of bubblas concentraton of concentraton of
Ideys par hour sugar/grams par dm? edcohol 9%
1 B 200 0
2 45 1BO o
3 P ] 10 0
¥ 2 B (1R
10 1 Sk 2.0

(d} (i) Statethe process that was occurring from day 1-3 to produce the bubibles of gas.

L e R el T T O M T R O e T T T O M [
(1) Explain why alcobhal stered 1o be produced only stter severa] days.

g e s e s b et b i2]

{isi) When the alcohol comlent reached 16%, no further Gubbles were prodwced.
Suggest wiy the alcohol content could mot increase furthear.

STEMUP.CO.UK
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M/J12/21/Q2

Fig. 2.1 shows a fresh fruit and the same fruit after being left at a temperature of 25°C for
14 days.

fresh fruit fruit after 14 days

Fig. 2.1

Bactena and fungi are two groups of microorganism which cause the fruit to change
appearance during the 14 days.

(a) Complete Table 2.1 to show three differences between the characteristics of bacteria
and fungi.

Table 2.1

bacteria fungi

[3]
(b) Mame the process that is responsible for the appearance of the fruit after 14 days.
[1]
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(e) Fungi reproduce by asexual reproduction.

(i) MName the type of cell dvision that occurs dunng asexual reproduction.

[1]
(i) Explain how asexual reproduction results in genetically identical offspring.
« A
(d) Microorganisms use glucose (G H, 0.} found in the fruit to carry out aerobic respiration.
Complete the equafion for a&mﬁic respiration.
GREORE: 5 GLEEEIOn it e MR e T e
(CgH,,0¢)

(e) (i) Explain why increasing the temperature surmounding the fruit would speed up the
changes shown in Fig. 2.1.

(i) Suggest two ways in which the frut may be preserved to prevent the changes

shown in Fig. 2.1 from occuming.

[Total: 12]
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0/N11/21/Q6
(@) Describe and explain how microorganisms are used to produce a hormone commercially.

STEMUP.CO.UK
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M/J11/22/Q1

Fig. 1.1 shows three types of organism (not drawn to the same scale).

Fig. 1.1

(a) Identify the three types of organism shown in Fig. 1.1.

(b} (i) Listthe organisms in Fig. 1.1 in order of their actual size, starting with the largest.

....................................................................................................................................... [1]
(i) State which of these organisms might bring about decay of organic matter.
....................................................................................................................................... [2]
{c) OnFig.1.1, label
*  astructure (N) that is always made mostly of DNA,
* astructure (P) that is made only of protein. [2]

STEMUP.CO.UK
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(d) A microorganism, similar to one shown in Fig. 1.1, is used commercially to make human
insulin. Name the microorganism and suggest why this process is referred to as genetic
engineering.

MICTOOMGAMIS NAME .....oocorveierissenisseesesasssesaessesasssessessenaas
why the process is called genetic engineening

[Total: 11]
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MARK SCHEME

Mark schemes will use these abbreviations:

; separates marking points

[ alternatives

() contents of brackets are not required but should be implied

R reject

A accept (for answers correctly cued by the question, or guidance for examiners)
Ig ignore (for incorrect but irrelevant responses)

AW alternative wording (where responses vary more than usual)

AVP alternative valid point (where a greater than usual variety of responses is expected)
ORA or reverse argument

underline actual word underlined must be used by candidate

+ statements on both sides of the + are needed for that mark

0/N18/22/Q2

2(a)(i) (E) urethra;

(F) bladder;

(G) kidney;

(H) ureter;

R gall (bladder)

2(a)(ii) semen /seminal fluid / sperm / gametes + carried by
E /not carried by

H;1

2(b)(i) (contains) glucose;

2(b)(ii) insulin gene ;

from + human

+ DNA /chromosome /genome ;to

+ bacterial

+ DNA /chromosome /genome /plasmid ;
fermenter;

reproduce / multiply / divide / mitosis / binary fission
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M/J18/22/Q8

8(a) 1 enzymes ;

(yoghurt)

2 bacteria / Lactobacillus / Streptococcus ;

3 sugar / lactose + milk ;

4 production AW + of acid or reduction in pH ;

5 thickens / curdles / coagulates / reference to taste ;
(bread)

6 fungus/ yeast / Saccharomyces ;

7 anaerobic + respiration or fermentation ;

8 production AW + carbon dioxide ;

9 rising ;

6 A once for either yoghurt or bread

8(b) 1 genetic + engineering / modification ;

2 bacteria / fungus / named bacteria / named fungus ;
3 reference to insulin gene ;

4 from human + DNA / chromosome / genome ;

5 to bacterial / fungal + DNA / chromosome / genome / plasmid ;
6 fermenter ;

7 reproduce / multiply / divide / mitosis / binary fission ;

0/N17/21/Q7
7(@)(1) (W)

fungus / microorganism / bacteria / nutrient /
yeast / water ;

(X)

carbon dioxide ;

(Y)

oxygen ;

(2)

antibiotic / named antibiotic ;

7(a)(ii) respiration ;

aerobic ;

reference to increased vyield ;

sparger / bubbles / more surface area ;
growth ;

7(b) detect changes ;

enzymes ;

denature ;

reduce rate of reaction / product formed ;
kill microorganisms or named ;

maintain optimum / best conditions ;

7(c) heat production / temperature ;
ease of maintenance ;

prevents water damage to motor ;
doesn’t take up space (in fermentation vessel) AW ;
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M/J17/21/Q1

1(a) single-celled ;

no nucleus / nucleus not membrane bound ;

no organelles ;

cell wall ;

(cell wall) not cellulose ;

cell membrane / cytoplasm ;

flagella / flagellum ;

DNA circular / loop OR plasmid / single chromosome ;
smaller than animal / plant cells OR 1-2 ym ;

1(b)(i) chlorophyll ;

1(b)(ii) carbon dioxide / 6CO2 + water / 6H20 ;
glucose / CeH1206 + oxygen / 602

1(c) iron + haemoglobin / red blood cells ;

prevent anaemia ;

protein + growth / repair ;

protein + (production of) enzymes / antibodies ;
carbohydrates / glucose / starch / vitamins / ions ;
reference to a component of balanced diet / dietary supplement
OR to alleviate malnutrition / famine ;

0/N16/22/Q1

1(a)(i) yeast / fungus / Saccharomyces ;

1(a)(ii) carbon dioxide / COz2;

1(b)(i) starting at zero ;

line above that on graph at least up to (the drawn line’s) peak ;
peaking earlier (than dotted line on graph) ;

reaches same height as dotted line ;

1(b)(ii) pH ;

substrate (or named carbohydrate) concentration / amount ;
toxins / named toxin ;

amount of yeast / microorganism / strain A/ strain B ;
competing microorganism AW ;

pressure / (presence of ) oxygen ;

M/J16/21/Q4

4 (a) (i) in nucleus (human) / within
nuclear membrane ORA ;

in cytoplasm (bacteria) ;

thread + plasmid(s) (bacteria) ;
correct reference to
chromosomes AW ;

genes / chromosomes paired
(human) ;

(i) (cell) wall ;

(cell) membrane ;

(iii) type:

asexual / binary fission / mitosis ;
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explanation:

genetically + identical (cells
produced)

OR clones ;

all capable of producing

insulin / same product ;

A to produce insulin in large
guantities / to produce a large number of
bacteria / produce bacteria quickly
(iv) diabetes ;

(v) fermenter ;

M/J16/22/Q8

8 (a) 1. sterilised / aseptic technique ;
2. fermenter ;

3. bacterium / fungus / algae /
named example ;

4. substrate / cultured medium or
named / broth / any two

chemicals in the medium ;

5. oxygen / air ;

6. bubbles / sparger / aerator /
paddle / stirrer AW ;

7. temperature

regulation / control / cooling

jacket ;

8. pHref;

9. optimum or best for growth or
reproduction of organism ;

10. filtration / collection / harvesting /
separating (the product) ;

11. name / use of product e.g.
mycoprotein / meat

substitute / cattle feed ;

(b) 1. size reference / extremely small
AW ;

2. reproduce only in living

cells / pathogenic AW / parasitic ;

3. specific ;

4. may need to separate them from
living tissue / difficult to isolate
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0/N15/221/Q8

8 (a) bacterial cell has cell wall ;

no (true) nucleus ;

ref. different arrangement of DNA eg plasmid ;
(may) have flagella ;

capable of independent existence ;

size reference e.g. bacterial cells smaller ;
bacteria produce spores ;

bacteria have slime capsules / no mitochondria / smaller ribosomes ;
A reverse argument throughout

| tail

(b) conversion of nitrogen ;

to ammonium / amino acids ;

free-living (bacteria) or named (Azotobacter) ;
in root nodules / named bacteria (Rhizobium) ;
leguminous plant / named plant ;]

| fixation of nitrogen as mentioned

in question

(c) decomposition / breakdown / decay ;

of organic matter / faeces / urea ;

using up Oz/ aerobic / dissolved oxygen decreases ;
for respiration ;

resulting in lack of Oz/ anaerobic conditions ;
ref. eutrophication ;

M/J15/22/Q8

8 (a) 1. bacteria (or named e.g.
Lactobacillus) ;

. milk ;

. incubation / 32 - 50 °C ;

. reproduction of bacteria ;

. ref. to enzymes / lactase ;

. sugar / lactose ;

. to lactic acid ;

. coagulation / curdling of + milk /
protein / casein ;

9. imparts texture / flavour ;]

(b) 1. spores ;

2. produce hyphae / mycelium ;

. enzymes ;

. ref. suitable temperature ;

. external digestion / description of ;
. of starch ;

. of protein ;

. soluble / diffusible OR named ;
. ref. (fungal) respiration ;

coO~NOOTRA~WN

O©CoOo~NOOUL~W
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0/N14/22/Q4

4 (a) glucose / CeH1206 (substrate) ;

(yeast) alcohol / ethanol / C2HsOH ;

(yeast) carbon dioxide / COz;

(muscles) lactic acid / lactate / CsHeOs;;

(b) (i) food / glucose deficiency / AW ;

(killed) by alcohol ;

poisoned by competing organisms (e.g. bacteria) ;
(ii) (killed) by heat / baking / high temperature ;

(c) lactic acid removed / broken down / converted ;
by circulation / blood / AW ;

lactic acid not toxic (at concentrations experienced) ;
(d) substrate / glucose not completely broken down ;
chemical energy ;

still contained within product / lactic acid / alcohol ;

M/J14/21/Q9

9 (a) bread:

fungus / yeast ;

fermentation / (anaerobic) respiration ;

CO:zproduction + dough rises / improves texture of bread ;
yoghurt:

bacteria/bacterium / Lactobacillus ;

(milk sugar / lactose) to lactic acid ;

(lactic acid) thickens / clots milk / gives sour taste ;

b) Penicillium;

sterilised + prevent contamination AW ;
substrate / nutrient medium / culture medium ;
protein / amino acids provided ;

for growth ;

carbohydrate / glucose provided ;

for respiration / ref. energy ;

supply of oxygen / air ;

ref. sparger + bubbles or ref. surface area / paddles + stirring ;
ref. control of temp ;

ref. control of pH ;

extraction / filtration / purification / crystallisation ;
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M/J14/22/Q7

7 (a) Viruses

DNA or RNA both must be noted for mark and as
possibilities;

parasitic / disease causing AW / reproduce only in host cell ;
Bacteria

contain DNA ;

saprotrophic / decomposers AW ;

ref. binary fission / asexual reproduction / mitosis ;
Comparative points

protein coat / no protein coat ;

not truly living / living ;

no (cell) wall / (cell) wall ;

no spores / forms spores ;

no cytoplasm®* / cytoplasm ;

not affected by / affected by

antibiotics ;

size comparison ;

GUIDANCE:

Accept points on labelled diagrams

A harmful / active only in host cell

Ig loop / strand / RNA

R protein wall

A acellular

Ig composition of the wall

*A no ribosomes / protoplasm / flagella / plasmid / cell
membrane ORA R nucleus / mitochondria

viruses less than 300 nm — bacteria c. x 50 larger
A viruses small(er) than bacteria

(b)

decomposition / decay / putrefaction ;
saprotrophic ;

release enzymes / ref. external digestion ;
insoluble to soluble ;

example of macromolecule and breakdown product, e.qg.
protein to amino acids ;

respiration ;

CO2released N photosynthesis ;

water released N later use ;

nitrification ;

NHa4

+

/ NO2

-/ NOs3

2-;

salts for plant uptake ;
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0/N13/22/Q2

(a) damage / breaks AW (cells / tuber);

ref. cell wall / membrane;

releasing (cell) contents / starch;

kills cells / denatures enzymes / stops metabolic reactions; [max 2]
(b) amylase / carbohydrase;

digests / breaks down / hydrolyses + starch;

(to) maltose; [3]

(c) (i) fermentation / anaerobic respiration; [1]

left hand side of equation

glucose / CeH120s;

right hand side of equation

2C2Hs0OH + 2CO02/ alcohol/ethanol + carbon dioxide; [2]

(i) fungus / yeast ; [1]

(d) yeast (cells) + reproduce / increase in number / multiply;
(sediment contains) yeast (cells) / bacteria / chewed tuber AW
yeast (cells) dead + sugar / food used up / alcohol is toxic AW; [max 2]
[Total 11]

M/J13/22/Q5

5 (a) biotechnology / fermentation / culturing;

(b) to control / lower / the temperature;

(c) enzymes;

prevention of denaturation / destruction / prevents death of fungus /
microorganism / bacterium;

optimum / best / better / + for growth / reproduction;

high(er) yield,;

(d) any ref. sterile;

(H) for introduction of microorganism or named,;

and food / nutrients / culture medium;

e.g. amino acids / protein / carbohydrates or named,;

(J) for introduction of air / oxygen;

bubbles / large surface area (as Oz passes through grille) / sparger;
for respiration;

0/N12/21/Q5

5 (a) one nucleus per cell in palisade v hypha — coenaocytic / several nuclei;
separate cells each with wall v not separate cells;

large central vacuole v several small vacuoles;

stores starch v stores glycogen;

chloroplasts / chlorophyll present v absent;

walls are made of different materials (chitin for hypha); [max 3]

(b) CeH1206 = 2 C2Hs0OH + 2CO02;

glucose / sucrose; — alcohol / ethanol + carbon dioxide;

A a word or chemical equation, 1 mark each side, but if chemical, must balance. [2]

(c) 25 - 40 °C; [1]
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(d) (i) respiration;

R anaerobic / fermentation [1]

(i) the oxygen has been used (up);

and no more can enter ;

the yeast starts to respire anaerobically; [max 2]
(i) yeast has died;

depletion of substrate or named;

respiration / fermentation ceases; [max 1]
[Total: 10]

M/J12/21/Q2

2 (a) ref. presence / absence hyphae / mycelium;

ref. reproduction by spores / sporangia / absence of spores / sporangia;
ref. cell wall composition;

ref prokaryote / eukaryote OR no true nucleus / true nuclei AW,
unicellular / multicellular;

reasonable size ref.;

vacuole / no vacuole; [3]

(b) decay / decomposition / rot(ting) / putrefaction; [1]

(c) (i) mitosis / mitotic /; [1]

(i) one parent;

same / no new combination of genes / alleles; [2]

(d) oxygen / 602 + carbon dioxide / 6CO2 + water / 6H20; [1]

(e) (i) digestion / chemical breakdown qualified (increases);

correct ref. enzymes;

rate of reaction/respiration increases;

more / faster reproduction microorganism(s); [2]

(i) (any two from)

drying, freezing, cooling, pickling, jamming, vacuum packing, chemical (preservatives) or
any named, canning, radiation,;; [2]

[Total: 12]

0/N11/21/Q6

6 (a) human/named donor animal/named cell;
gene or DNA for hormone/insulin;
cut/removed from chromosome;

ref. use of enzymes;

inserted into plasmid/DNA;

of bacterium;

culture medium AW (R agar plate);

oxygen supplied/aeration;

suitable temperature/pH/sterility;

bacteria divide/reproduce;

the gene makes insulin/hormone;
separated from infusion;

(b) conditions (or named) can be controlled;
for maximum yield/large amounts;

no harm to human;
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no harm to animal/sheep AW,

insulin is (exact) match of human insulin— not of another animal AW,
cheaper AW/higher profits/safer/no transmission of disease;

[Total: 10]
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