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	Specification reference

B2.1.3 
Explain that sections of DNA coding for specific proteins can be transferred into microorganisms which are then cultivated in fermenters to produce useful substances, including human insulin.
	
	Core Book

B1a: 2 Clone alone
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	Literacy
Newspaper story
	
	Student Book pages 20 to 21

Worksheet B2: 1.4(1)

Technician’s notes B2: 1.4
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	clones
factor VIII
haemophilia
microorganism

diabetes
genetic engineering
insulin
plasmids
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	· Ask pupils to write three sentences about insulin, recalling what they learnt in ‘Electrical and chemical signals’. Allow two minutes to do this then get them to pair up and exchange ideas.
	Resources

· Student Book page 20
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	Learning outcomes

· people who do not make enough insulin suffer from diabetes

· some diabetics have to inject insulin daily

· insulin used to be extracted from animals but human insulin is now made by genetically engineered bacteria

	Teaching and learning activities
	Resources

	Remind pupils about diabetes and insulin. Explain why human insulin is better than animal insulin. Explain that insulin is a protein and that DNA includes a gene coding for it. Explain that the gene can be cut from human insulin and inserted into bacteria. 

Ask pupils to answer questions 1 to 4 on page 20 of the Student Book.
	· Student Book page 20



· Student Book page 20
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	Learning outcomes

· recall how human genes are inserted into bacterial DNA

	Teaching and learning activities
	Resources

	Tell pupils about the techniques used in genetic modification.

Pupils write a newspaper story about producing human insulin by genetically engineered bacteria. It should include the methods used, advantages, how it will help individual people, ethical considerations, etc. The report should include diagrams or pictures.

Pupils can word process their story or write it by hand on the worksheet, or they could do a TV or radio report or a PowerPoint presentation.

Ask pupils to answer questions 5 to 8 on page 21 of the Student Book.
	· Student Book page 21

· Worksheet B2: 1.4(1)


· Student Book page 21
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	Learning outcomes

· recall that genetic engineering can be used to produce other products

	Teaching and learning activities
	Resources

	Pupils read the high demand section and add what they learn to their news report from the standard demand section.

Ask pupils to answer question 9 on page 21 of the Student Book.
	· Student Book page 21
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	· Give pupils the stages involved in genetic modification written on strips of paper in a random order and ask them to sort them into the correct order.

· Pupils write three advantages and one disadvantage of genetic modification.
	Resources

· Stages of genetic modification written on strips of paper

	

	

	LOW DEMAND

1
A chemical produced by the endocrine gland which carries a ‘message’ to the target organ(s)

2
The pancreas

3
They may not think it is acceptable to kill animals for the benefit of humans. Jews and Muslims may object to using a product made by pigs.

4
The animal insulin may be sufficiently different from human insulin for it to act as an antigen and so the person will produce antibodies to it.
	STANDARD DEMAND

5
Enzymes

6
A small circular piece of DNA found in bacteria.

7
A copy of another organism with identical DNA.

8
A large vessel for fermentation in which it is possible to control temperature, pH, nutrients, oxygen, etc.
	HIGH DEMAND

9
No risk of CJD infection.
























































