	During research into the mechanism of DNA replication, bacteria were grown on a medium containing nitrogen isotopes. The nitrogen isotopes used were ‘heavy’ nitrogen, 15N, and ‘light’ nitrogen, 14N. After growth, the bacterial DNA was isolated from the cells and spun in a centrifuge. The DNA settled in the centrifuge tube at a position that corresponded to its density, indicating the proportion of the different types of DNA present in the sample.
	Bacteria were grown for many generations in a medium containing only the ‘heavy’ isotope of nitrogen, 15N. This resulted in all the DNA molecules containing only 15N. The result after centrifugation is shown in Fig. 1.
	These bacteria were then grown in a medium containing only ‘light’ nitrogen, 14N. After allowing time for the DNA to replicate once, the DNA was analysed as before. The result is shown in Fig. 2.
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Fig. 1	Fig. 2


(a)	Explain how this information supports the semi-conservative hypothesis of DNA replication.
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
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The bacteria were allowed to continue to grow in the ‘light’ nitrogen, 14N, until the DNA had replicated once more. The DNA was analysed as before and the result is shown in Fig. 3.
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	Fig. 3










Fig. 4 shows simple diagrams of DNA molecules, indicating the nitrogen content of each.
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Fig. 4


(b)	Select the letter or letters from Fig. 4 representing the bacterial DNA in Fig. 1, Fig. 2 and Fig. 3.
Fig. 1 ...............................................................................................................
Fig. 2 ...............................................................................................................
Fig. 3 ...............................................................................................................
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(c)	The bacteria were allowed to continue to grow in the ‘light’ nitrogen, 14N, until the DNA had replicated once more. The DNA molecules were analysed as before.
	Complete the diagram to indicate the expected results showing the composition of these DNA molecules.
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(a)	R first reference to 15N being radioactive
	semi-conservative replication would give
1	one, template / original / old / parent, strand and one,
new / daughter, strand;
2	complementary base pairing / joining of new nucleotides /
other detail of forming the new strand;
	data shows that
3	two isotopes in molecule / molecule contains both 14N and 15N;
4	one strand with, ‘heavy’ N / 15N;	R molecule
5	one strand with, ‘light’ N / 14N;	R molecule
6	no molecules with only, 1 isotope / 14N / 15N;
	some points, particularly 4 and 5, could be awarded for a
correctly labelled or keyed diagram	4 max

(b)	correct answer only - do not accept from a selection
	A;
C;
C and E;	3
(c)	1 band = 0
3 bands = 0
	band drawn for 14N and 14N/15N only;
thick for 14N and thin for 14N/15N;	2
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