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CHAPTER 6 – BIOTECHNOLOGY
1.         (a)       (i)
The reason for the water-cooled jacket: for respiration of bacteria; produces excess heat.                                                            (2 marks)
(ii)
The reason for the need for air: bacteria are aerobic; they need oxygen for respiration.




  (2 marks)

(iii)
The reason for the need for sterile air – any two of the following points should be included in the answer:

· avoids contamination from other microbes which out-compete the recombinant bacteria

· contaminate the products

· reduce the yield
· contaminants do not make any product. 
              (2 marks)

(iv)
The reason for the paddles: for even mixing of bacteria and nutrients; to prevent settling.





  (2 marks)
(b)
Three nutrients (other than air) that would need to be provided in order for the bacteria to grow – answer should include any three of the following points:
· source of energy

· source of carbon (accept sugar/carbohydrate)

· source of nitrogen (accept amino acids)

· ions (salts, sodium, potassium, chloride)

· growth factors/vitamins.




  (3 marks)

 








    Total 11 marks

2.
The population growth of yeast in a large brewery beer vat was measured by extracting a sample and estimating the dry weight. 

            (a)
Reasons for the slow growth in the first three hours – any two of the following points should be included in the answer:

· takes time to utilise food source

· need to make and secrete enzymes

· need to accumulate cytoplasm

· for budding/to make new individual.



  (2 marks)
(b)
Growth rate is highest between the fifth and sixth hours.
                (1 mark)
(c) 
Growth rate slows down because of limiting factors such as alcohol build-up and nutrient shortage. 





  (2 marks)










      Total 5 marks
3.         (a)
Bacteria are such suitable organisms for genetic engineering because they are relatively simple to manipulate/alter their DNA, rapid growth, rapid production of product, can be frozen and stored, easy to culture in a small space.


              




  (3 marks)

(b)
Outline of the process by which a human gene can be inserted into bacterium – any seven of the following points should be included in the answer:

· cut gene out of genome

· clone it (by PCR)

· cut plasmids with same restriction enzymes so complementary sticky ends

· add marker gene (for example, for antibiotic resistance)

· splice gene into plasmid using DNA ligase

· mix bacteria with recombinant plasmid

· treat bacteria so they will absorb plasmid

· details of treatment (heat, electricity, calcium chloride)

· culture bacteria so transgenic ones show up. 

  (7 marks)









    Total 10 marks
4.         (a)
There is a big demand for lactose-free milk because many people (and also some pets, especially cats) are lactose intolerant.


  (2 marks)
(b)
An immobilised enzyme is one that had been caught/trapped (on an insoluble matrix/bead/polysaccharide).




                (1 mark)
(c)
Three ways in which enzymes can be immobilised – any three of the following points should be included in the answer:
· entrapment

· cross-linking

· adsorption

· covalent bonding.   





  (3 marks)

(d)
Advantages of using immobilised enzymes over free enzymes – any two of the following points should be included in the answer:

· can be used over and over again

· no need to separate enzyme from products

· enzymes are more stable. 




  (2 marks)

(e)
A simple word equation for the reaction being catalysed by the lactase:

Lactose → glucose and fructose




  (2 marks)








      Total 9 marks

5.         (a)
Outline of the process of animal cloning by embryo splitting – any five of the following points should be included in the answer:

· Obtain eggs and sperm from cattle with the desired features.
· Fertilise in vitro.
· Allow the embryo to grow to the four- or eight- cell stage.
· Split the embryo.

· Repeat the process.

· Implant the embryos into surrogate cows.


  (5 marks)

(b)
Advantages of the process over normal cattle breeding – any two of the following points should be included in the answer:

· faster than normal selective breeding

· can get a prize herd in one generation as opposed to many

· more reliable in terms of quality.



  (2 marks)
(c)
Possible objections to the process – any two of the following points should be included in the answer:

· any defect will affect all individuals

· low success rate

· never any improvement in desired features

· waste of life – many embryos do not survive

· consumer opposition to buying milk/meat produced this way. (2 marks)

      Total 9 marks

6.
(a)
Antibodies belong to the class of molecules known as protein.
    (1 mark)
(b)
HCG might be used as the antigen.




    (1 mark)

(c)
The hybridoma cells divide by mitosis. 



    (1 mark)

(d)
The property of tumour cells that makes them useful for this process is that their ability to divide indefinitely.  




    (1 mark)

(e)
A coloured substance/fluorescent dye needs to be added to the antibodies to make them useful in a pregnancy test.



    (1 mark)

                                                                                                                            Total 5 marks
  







 TOTAL MARKS FOR EXAM: 49
Answers











PAGE  
1
© HarperCollinsPublishers Limited 2008

Collins Advanced Science Biology


