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	Specification reference

B2.1.2
Explain that DNA controls the joining together of amino acids to make a specific protein in a cell and that the order of bases in a section of DNA decides the order of amino acids in the protein.

B2.1.7
Describe organelles in the cell that are involved with making protein.
	
	B2.1.8
Describe the stages of protein synthesis:

· the coding of triplets by bases to produce RNA

· the linking of RNA to ribosomes

· the linking of amino acids to form polypeptides.

Core Book

B1a: 2 Gene genie
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	Literacy
changing the meaning of a sentence
	
	Student Book pages 16 to 17

Worksheet B2: 1.2(1)
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	amino acids
organelles
ribosomes

coding
polypeptides
synthesised

messenger ribonucleic acid
proteins
transfer RNA
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	· Ask pupils to make a list of uses of proteins in the body

· Pupils identify words in a list with the vowels missing:

chrmsme (chromosome)

gn (gene)

prtn (protein)

mlcl (molecule)

nzym (enzyme)
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	Learning outcomes

· proteins are large molecules made of chains of amino acids

· proteins have many uses in the body and the shape of the molecule determines its properties

· the exact sequence of amino acids gives the protein its shape

· genes/DNA carries the code for the sequence of amino acids

	Teaching and learning activities
	Resources

	Remind pupils about the importance of protein in our diet. Tell them that proteins are made of amino acids. Explain that we break down the protein we eat into amino acids then use these to make new proteins. Show them a 3D picture of a protein and explain that the shape is very important as it determines the properties of the protein. (Suitable images can be found at http://www.umass.edu/microbio/chime/beta/nsf-figs.)

Ask pupils to answer questions 1 to 4 on page 16 of the Student Book.
	· 3D picture of protein

· Internet access




· Student Book page 16
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	Learning outcomes

· codon triplets are made up of three bases and correspond to an amino acid

· mRNA is made in the nucleus to match the DNA sequence of a particular gene

· mRNA passes to a ribosome where tRNA carries amino acids in the correct sequence to make a protein molecule

	Teaching and learning activities
	Resources

	Pupils use their DNA molecule from the previous lesson to make a protein using worksheet B2: 1.2(1) to guide them. They could do this on a large sheet of paper with areas marked out for the nucleus and ribosome. The worksheet could also be used on an OHP to demonstrate protein synthesis.

Ask pupils to answer questions 5 to 7 on page 17 of the Student Book.
	· Worksheet B2: 1.2(1)

· Scissors

· Glue

· Large sheet of paper

· Student Book page 17
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	Learning outcomes

· there are 20 amino acids with one or more codon triplets for each one

· some codon triplets are used to mean ‘stop’ or ‘start’

· ribosomes are structures made of RNA and protein and consist of two sub-units

	Teaching and learning activities
	Resources

	Remind pupils that there are 64 possible codon triplets. Tell them that there are 20 amino acids and explain that each amino acid has more than one codon triplet and that some triplets are used as ‘punctuation’ in the code.

Ask pupils to answer questions 8 and 9 on page 17 of the Student Book.
	· Student Book page 17

	

	

	· Ask pupils to write a sentence, the meaning of which could be changed by replacing one letter i.e. as the amino acid sequence in a protein could be changed if one base were changed. For example, ‘I am going to buy a new car’ changed 
to ‘I am going to buy a new cat’.

	

	

	LOW DEMAND

1
A protein molecule that is used to control chemical reactions in living things.

2
Amino acids

3
A long chain of amino acids.

4
It might be the wrong shape and would not be able to do its job properly.
	STANDARD DEMAND

5
mRNA is much smaller, only has one strand and has the base uracil instead of thymine.

6
One

7
See Student Book page 17.
	HIGH DEMAND

8
So that only the mRNA for a particular protein is copied.

9
From protein in our diet, which is digested to form amino acids.
























































