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CHAPTER 31 – DNA TECHNOLOGY
1.         (a)
Explanation of why the cloned mammal is genetically identical to the adult mammal from which the body cell was taken:
· DNA/genetic information is in the nucleus.
· The nucleus divides by mitosis.



  (2 marks)

(b)
A nucleus from a body cell is used instead of a nucleus from a sperm because a body cell has a diploid number of chromosomes.
    (1 mark)
(c)       (i)
An advantage of producing mammals by cloning rather than by sexual reproduction is so that the desired characteristics will appear in the offspring.                                                                                    (1 mark)

(ii)
A disadvantage of producing mammals by cloning rather than by sexual reproduction is: the lack of variation; or the long-term effect is as yet unknown.  





    (1 mark)

Total 5 marks

2.         (a)
Explanation of how modified plasmids are made by genetic engineering – include the following points in the answer: 

· isolate insulin gene from human cell

· using restriction endonuclease/reverse transcriptase 

· sticky ends are produced

· ligase is used to splice insulin into plasmid.   

  (4 marks)

(b)
Explanation of how using markers enables bacteria containing these plasmids to be detected – include any four of the following points in the answer:
· splice marker gene into plasmid (as well as insulin gene)

· for example, antibiotic resistance gene

· introduce plasmid to bacteria to grow 

· plate onto medium containing, for example, an antibiotic

· colonies that are not killed have an antibiotic resistance gene and an insulin gene. 






  (4 marks)
Total 8 marks

3.
(a)
The main stages in the PCR – include the following points in the answer:
· heat DNA to 90 °C–95 °C 

· to separate strands

· cool 

· add primers 

· add DNA polymerase

· add nucleotides.



 

  (6 marks)

 (b)
Several different probes have to be used to produce a DNA fingerprint for the following reasons: 
· Probes bind to complementary base sequences.
· Each band has different base sequences.


  (2 marks)

Total 8 marks

4.         (a)       (i)
A virus is used to introduce genes into cells because a virus has a mechanism for entry into the cells; and they target specific cells.
                          (3 marks)

                       (ii)
A disadvantage of using a virus to introduce genes into cells: it may cause disease; or infection/harm. 



    (1 mark)
(b)       (i)
An advantage of replacing a defective gene in a gamete rather than in a body cell is that it only has to be treated once all the cells in the body have replaced the gene.  



    (1 mark)

(ii)
A reason why replacing genes in gametes is not allowed in the UK is because the genotype of the individual will be changed.          (1 mark)

(c)
Two reasons why many people are against treating disorders by using gene therapy – the following points should be included in the answer:
· adverse effects not known

· other genes introduced which may have damaging effects.    (2 marks)

Total 8 marks

5.
Pro genetically engineered crops – any three of the following points should be included in the answer:
· less crops lost to insects

· herbicide can be used with no loss to crop

· higher yields

· less use of insecticide

· cheaper food.







  (3 marks)
Con genetically engineered crops – any three of the following points should be included in the answer:
· danger of gene transfer to wild species

· consumer resistance 

· transfer of genes into food chains

· long-term effects of consuming crops not known.


  (3 marks)
Total 6 marks
TOTAL MARKS FOR EXAM: 35 
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