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21. Biotechnology and genetic modification Starter Quiz ·课前小测

IGCSE Biology Name: Score:

1. Microbes are useful in biotechnology because they:

□ reproduce very fast and are easy to grow

□ are large animals

□ never make useful products

□ cannot be controlled

2. Yeast makes bread rise by producing:

□ carbon dioxide

□ oxygen

□ nitrogen

□ water only

3. A fermenter is used to:

□ grow microbes in large amounts under controlled conditions

□ kill all microbes

□ store finished medicine

□ filter water

4. In genetic modification, a useful gene is cut out using:

□ enzymes

□ heat only

□ water

□ a microscope

5. Genetic modification involves:

□ inserting a gene from one organism into another

□ breeding the best parents

□ cloning by mitosis

□ removing all genes

6. Which medicines are made using microbes? (Select all that apply.)

□ antibiotics

□ insulin

IGCSE Biology · Starter quiz 课前小测 12



□ penicillin

□ sand

Tick every correct option.

7. Which conditions are controlled in a fermenter? (Select all that apply.)

□ temperature

□ pH

□ oxygen supply

□ the colour of the tank

Tick every correct option.

8. GM crops can be made to be: (Select all that apply.)

□ pest-resistant

□ higher-yielding

□ richer in vitamins

□ unable to grow

Tick every correct option.

9. Genetic modification raises ethical and environmental concerns as well as offering benefits.

□ True □ False

10. Microbes can produce enzymes used in washing powders.

□ True □ False

IGCSE Biology · Starter quiz 课前小测 23



21. Biotechnology and genetic modification Answers ·答案

IGCSE Biology

1. reproduce very fast and are easy to grow

Fast reproduction and easy growth make microbes ideal.

2. carbon dioxide

CO2 from yeast respiration makes dough rise.

3. grow microbes in large amounts under controlled conditions

Fermenters culture microbes to make products.

4. enzymes

Enzymes cut the gene from the DNA.

5. inserting a gene from one organism into another

GM transfers a gene between organisms.

6. antibiotics; insulin; penicillin

Antibiotics, penicillin and insulin are made using microbes.

7. temperature; pH; oxygen supply

Temperature, pH and oxygen matter; tank colour does not.

8. pest-resistant; higher-yielding; richer in vitamins

GM improves crops; it would not make them unable to grow.

9. True

Both benefits and concerns must be weighed.

10. True

These enzymes work at lower temperatures, saving energy.

IGCSE Biology · Starter quiz 课前小测 34



IGCSE BIOLOGY • EXERCISE SHEET

21.1 Biotechnology and genetic mod-
ification

Name: Class: Date: Total: 6 marks

KEY WORDS bacteria细菌• biotechnology生物技术• plasmids质粒• molecules分子• biotechnology and genetic modification生物技术与基因改造

Objective
Build the skills to answer exam questions on biotechnology and genetic modification
生物技术与基因改造 — what they are, and why bacteria 细菌 are useful.

You must be able to:

• define biotechnology and genetic modification
• explain why bacteria are used in biotechnology
• recognise the uses of each

1 Worked examples

Why bacteria

human gene

plasmid

cut with
restriction enzymes

recombinant plasmid
(joined with ligase)

bacteria make the
protein (insulin)

Biotechnology uses living things (or their enzymes) to make useful products; GM
changes an organism’s genes

IGCSE Biology • 21.1 Biotechnology and genetic modification 1
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water jacket
(controls temperature)

stirrer (mixes)

oxygen / air in

nutrients in

pH probe

product / waste out

Biotechnology uses fermenters to grow microbes

• bacteria are useful: reproduce fast, make complex molecules, contain plasmids,
few ethical issues.

2 Practice
2.1 Define biotechnology. [1]

2.2 Define genetic modification. [1]

IGCSE Biology • 21.1 Biotechnology and genetic modification 2
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3 Exam-style questions
3.1 Bacteria are useful in biotechnology because they: [1]

• A reproduce slowly
• B reproduce very fast and contain plasmids
• C cannot make molecules
• D have no DNA

3.2 Bacteria are widely used in biotechnology.

(a) State two reasons why bacteria are suitable. [2]

(b) State one product made using bacteria. [1]

IGCSE Biology • 21.1 Biotechnology and genetic modification 3
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Solutions
2.1 using living things (or their enzymes) to make useful products.

2.2 changing an organism’s genetic material by removing, changing or inserting genes.

3.1 B. Bacteria reproduce fast and contain plasmids.

3.2 (a) any two of: reproduce fast; make complex molecules; contain plasmids; few ethical
concerns.
(b) any of: insulin; penicillin; mycoprotein.

IGCSE Biology • 21.1 Biotechnology and genetic modification 4
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IGCSE BIOLOGY • EXERCISE SHEET

21.2 Biotechnology

Name: Class: Date: Total: 7 marks

KEY WORDS fermenter发酵罐• biofuel生物燃料• penicillin青霉素• yeast酵母• pectinase果胶酶

Objective
Build the skills to answer exam questions on biotechnology 生物技术 — yeast 酵母
(biofuel/bread), industrial enzymes 酶, and fermenters 发酵罐.

You must be able to:

• describe how yeast makes ethanol and carbon dioxide
• give the uses of pectinase, washing-powder enzymes and lactase
• state the conditions controlled in a fermenter

1 Worked examples

Yeast and fermenters

glucose

ethanol

carbon dioxide

yeast, no oxygen

a biofuel

makes bread rise

Yeast respires anaerobically → ethanol (biofuel) and carbon dioxide (makes bread
rise)

IGCSE Biology • 21.2 Biotechnology 1
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water jacket
(controls temperature)

stirrer (mixes)

oxygen / air in

nutrients in

pH probe

product / waste out

A fermenter grows microbes with the conditions controlled — e.g. to make insulin,
penicillin, mycoprotein

• pectinase: more/clearer fruit juice; lactase: lactose-free milk.

2 Practice
2.1 Name the two products yeast makes by anaerobic respiration. [2]

2.2 State the use of pectinase. [1]

IGCSE Biology • 21.2 Biotechnology 2

10



3 Exam-style questions
3.1 Biological washing powders contain enzymes that: [1]

• A make stains
• B digest stains at lower temperatures
• C colour clothes
• D kill bacteria

3.2 A fermenter is used to grow microbes.

(a) State two conditions that must be controlled in a fermenter. [2]

(b) Name one useful product made in a fermenter. [1]

IGCSE Biology • 21.2 Biotechnology 3
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Solutions
2.1 ethanol; carbon dioxide.

2.2 it breaks down cell walls to release more (and clearer) fruit juice.

3.1 B. The enzymes digest stains, even at lower temperatures.

3.2 (a) any two of: temperature; pH; oxygen; nutrient supply; waste removal.
(b) any of: insulin; penicillin; mycoprotein.

IGCSE Biology • 21.2 Biotechnology 4
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39 Why is pectinase useful in fruit juice production? 

A Cloudier juice is produced. 

B More juice can be extracted from the fruits. 

C Proteins in the fruit are digested. 

D Starch is digested to produce more sugar. 
 
 
40 The diagrams show the stages in the production of human insulin. 
 

Which stage uses the enzyme DNA ligase? 
 

C

The gene for insulin is
inserted into the plasmid.

D

The plasmid is inserted into a bacterium
that reproduces, and insulin is produced.

A

The gene for insulin is identified
and removed from a human cell.

B

A plasmid is removed from
a bacterium and cut open.

 
 
 

IGCSE Biology: s25 22

16 

 
Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity. 
 
To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge 
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download 
at www.cambridgeinternational.org after the live examination series. 
 
Cambridge Assessment International Education is part of Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge 
Local Examinations Syndicate (UCLES), which is a department of the University of Cambridge. 
 
© UCLES 2025 0610/22/M/J/25  

38 The graph shows the number of water fleas in a newly-created pond. 
 

time

number
of water
fleas

Y

 
 

Which event could be responsible for the shape of the graph at Y? 

A the addition of extra oxygenating plants to the pond 

B an increase in the birth rate of the water fleas 

C an increase in the food supply for the water fleas 

D the addition of predators which feed on water fleas 
 
 
39 When managing fish stocks as a sustainable resource, what is a reason for harvesting only  

the larger fish of a particular species? 

A Larger fish are easier to harvest. 

B Larger fish sell at a higher price. 

C Smaller fish are eaten by predators. 

D Smaller fish are too young to breed. 
 
 
40 Which features make bacteria useful in biotechnology? 
 

1 They are unaffected by antibiotics. 

2 They do not contain plasmids. 

3 They make complex molecules. 

4 They reproduce rapidly. 
 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 

 

113
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5 Penicillin is an antibiotic.

 (a) (i) State the type of organism that antibiotics are used to kill.

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

  (ii) It is important to try and limit the development of antibiotic resistance.

   Describe ways of limiting the development of antibiotic resistance.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

 (b) Penicillin is produced by an organism called Penicillium chrysogenum.

  Fig. 5.1 is a diagram of Penicillium chrysogenum.

spore

cell wall

made of chitin

hypha

Fig. 5.1

  (i) State what Penicillium in the scientific name of Penicillium chrysogenum represents in 
the binomial system.

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

  (ii) Using the information in Fig. 5.1, identify the kingdom that contains 
Penicillium chrysogenum.

 .....................................................................................................................................  [1]
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 (c) Penicillin can be made in a fermenter.

  (i) State the name of one other product made in a fermenter.

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

   Fig. 5.2 shows a fermenter.

stirrer

thermometer

Penicillium, amino acids

and carbohydrates

gas X

water

water

Fig. 5.2

  (ii) Gas X in Fig. 5.2 is needed for the production of penicillin.

   State the name of gas X.

 .....................................................................................................................................  [1]
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  (iii) The concentration of gas X is one of the conditions that must be controlled to ensure that 
penicillin is produced.

   State the other conditions required to produce penicillin and describe how they are 
controlled in the fermenter.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [5]

 (d) State the name of the organism that is used in bread-making and in biofuel production.

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

 [Total: 13]
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IGCSE BIOLOGY • EXERCISE SHEET

21.3 Genetic modification

Name: Class: Date: Total: 7 marks

KEY WORDS resistance抗性• genetic modification基因改造• restriction enzymes限制酶• recombinant plasmid重组质粒
• ligase连接酶

Objective
Build the skills to answer exam questions on genetic modification基因改造— making
a human protein in bacteria, and the uses and concerns of GM crops.

You must be able to:

• describe the steps of inserting a human gene into a bacterium
• name the enzymes used (restriction enzymes, ligase)
• give the uses and concerns of genetic modification

1 Worked examples

Making insulin in bacteria

human gene

plasmid

cut with
restriction enzymes

recombinant plasmid
(joined with ligase)

bacteria make the
protein (insulin)

Cut the gene with restriction enzymes (sticky ends) → join into a plasmid with
ligase → bacteria express it

IGCSE Biology • 21.3 Genetic modification 1

17



A–T C–G
T–A

G–C A–T
C–G

T–A
G–C

sugar–phosphate backbone

two strands form a double helix; bases pair A–T and C–G

Genetic modification edits the DNA double helix

• uses: human proteins (insulin); herbicide/pest resistance; better nutrition in
crops.

2 Practice
2.1 Name the enzymes used to cut a gene out of DNA. [1]

2.2 Name the enzyme that joins the gene into a plasmid. [1]

3 Exam-style questions
3.1 A plasmid carrying an inserted human gene is called a: [1]

• A recombinant plasmid
• B restriction enzyme
• C ribosome
• D chromosome

3.2 Human insulin can be made by genetically modified bacteria.

(a) Describe how the human gene is inserted into a bacterium. [3]

IGCSE Biology • 21.3 Genetic modification 2

18



(b) State one concern people have about GM crops. [1]

IGCSE Biology • 21.3 Genetic modification 3

19



Solutions
2.1 restriction enzymes.

2.2 (DNA) ligase.

3.1 A. A plasmid with an inserted gene is a recombinant plasmid.

3.2 (a) cut the human gene out with restriction enzymes, leaving sticky ends; cut a
plasmid with the same enzyme and join the gene in with ligase; put the recombinant
plasmid into a bacterium, which expresses the gene.
(b) any of: concerns about health; effects on wild species; the cost of GM seeds.

IGCSE Biology • 21.3 Genetic modification 4

20
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39 Why is pectinase useful in fruit juice production? 

A Cloudier juice is produced. 

B More juice can be extracted from the fruits. 

C Proteins in the fruit are digested. 

D Starch is digested to produce more sugar. 
 
 
40 The diagrams show the stages in the production of human insulin. 
 

Which stage uses the enzyme DNA ligase? 
 

C

The gene for insulin is
inserted into the plasmid.

D

The plasmid is inserted into a bacterium
that reproduces, and insulin is produced.

A

The gene for insulin is identified
and removed from a human cell.

B

A plasmid is removed from
a bacterium and cut open.

 
 
 IGCSE Biology: w25 23
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39 The graph shows the relative amounts of bacteria and dissolved oxygen at different locations 
along a river. 

 
Fertiliser has entered the river. 

 
At which distance along the river did the fertiliser enter the river? 

 

dissolved oxygen

bacteria

relative
amount

A B C D

distance along the river  
 
 
40 Human insulin can be produced in large quantities by genetically modified bacteria. 
 

Four of the steps in the processes of genetic modification and insulin production are listed. 
 

1 Insulin is removed from the bacterial culture. 

2 An enzyme is used to cut out the insulin gene from a human chromosome. 

3 The insulin gene is placed into the plasmid of a bacterium. 

4 Bacteria with the insulin gene reproduce very rapidly. 
 

What is the order of these steps? 

A 1 → 2 → 3 → 4 

B 2 → 3 → 4 → 1 

C 3 → 2 → 4 → 1 

D 4 → 1 → 2 → 3 
 
 

121
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39 Which source of pollution can cause eutrophication? 

A carbon dioxide 

B methane 

C non-biodegradable plastic 

D sewage 
 
 
40 Some of the processes involved in the production of insulin by genetic modification are listed. 
 

1 cutting of bacterial plasmid DNA with restriction enzymes 

2 expression in bacteria of the human gene to make insulin 

3 insertion of recombinant plasmids into bacteria 

4 multiplication of bacteria containing recombinant plasmids 
 

In which order do these processes occur? 

A 1  3  4  2 

B 2  1  3  4 

C 3  1  2  4 

D 4  1  3  2 
 
 

 
IGCSE Biology: s25 23
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38 Which phase in the population growth curve shows when death rates are higher than birth rates? 
 

number of
organisms

time

A

B

C
D

 
 
 
39 What is a disadvantage of large-scale monocultures of crop plants? 

A a decrease in use of insecticides 

B a decrease in fossil fuel emissions 

C an increase in biodiversity 

D an increase in risk of disease destroying the entire crop 
 
 
40 Some processes involved in the production of human insulin by genetic modification are listed. 
 

1 insertion of the human insulin gene DNA into a cut bacterial plasmid 

2 bacteria containing recombinant plasmids multiply and make human insulin 

3 human insulin gene DNA is isolated using restriction enzymes 

4 recombinant plasmids are inserted into bacteria 
 

What is the sequence of these processes in genetic modification? 

A 1  3  2  4 

B 1  4  3  2 

C 3  1  4  2 

D 3  2  1  4 
 
 

222



IGCSE Biology: s25 42Name: 7

0610/42/M/J/25© UCLES 2025 [Turn over

3 Scientists developed genetically modified (GM) maize.

 Fig. 3.1 shows the mass of GM maize grown in one country from 2000 to 2015.

0
2000 2001 2002 2003 2004 2005 2006 2007 2008

year

2009 2010 2011 2012 2013 2014 2015

50

100

150

200

250

300

350

mass

of GM

maize

/ million

tonnes

Fig. 3.1

 (a) Calculate the percentage increase in the mass of GM maize grown between 2000 and 2015.

  Give your answer to two significant figures.

  Space for working.

  ...................................................... % [3]
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 (b) To develop GM maize, a gene for producing a natural insecticide was taken from a bacterium 

and transferred into maize plant cells.

  (i) Genes are found at specific positions on a biological molecule.

   State the name of this biological molecule.

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

  (ii) Scientists who develop GM crop plants breed them for many generations before allowing 

farmers to grow the crop plants.

   Suggest why scientists breed the GM crop plants for many generations.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (iii) Human proteins can also be made using bacteria that have been genetically modified.

   Describe how a gene can be transferred from one organism to another using genetic 

modification.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [6]
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 (c) Some people are worried that GM crops could pollinate wild plants.

  (i) Suggest how pollination between GM crops and wild plants could be prevented.

 ...........................................................................................................................................

 ...........................................................................................................................................

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

  (ii) State two advantages of GM crops other than insect resistance.

1  ........................................................................................................................................

2  ........................................................................................................................................

 [2]

 [Total: 15]
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38 What can cause an increase in the size of a rabbit population? 

A an increase in a disease that affects rabbits 

B an increase in available food for the rabbits 

C an increase in pollution in the habitat of the rabbits 

D an increase in predation of rabbits 
 
 
39 How does eutrophication lead to the death of fish? 

A A sudden increase in the number of bacteria increases the spread of disease. 

B Algae respire instead of photosynthesise. 

C Decomposer bacteria lower the oxygen concentration in the water. 

D Fertilisers reduce the availability of nitrates in the water. 
 
 
40 The diagram shows a bacterial cell. 
 

Which cell structure makes bacteria useful in genetic modification? 
 

A B

D C  
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