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Advanced Higher Biology 

Unit 1 Cell and Molecular Biology 

Section 1  

 
1. Draw and label a generalised diagram of a bacterial cell. 

2. Give the meaning of the term prokaryotic. 

3. Describe the DNA of a prokaryote. 

4. What is a nucleoid? 

5. Describe the structure of bacterial cell walls. 

6. What is the mucilaginous capsule? 

7. Name the two types of projections which may be present on the cell 

wall of a bacterium. 

8. State the function of a flagellum. 

9. Give the definition of a eukaryotic cell. 

10. Which substance is a major component of plant cell walls? 

11. What are plasmodesmata? 

12. Describe the role of a plant cell’s central vacuole. 

13. State the function of the following structures: 

a. Ribosomes 

b. Rough endoplasmic reticulum 

c. Golgi apparatus 

d. Chloroplast 

e. Mitochondria 

14. Draw and label a diagram to show the internal structure of a 

mitochondrion and chloroplast. 

15. Describe the differences between a plant cell and an animal cell. 
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16. What is meant by the term cell cycle? 

17. Give examples of the variation in length of cell cycles. 

18. What are the basic requirements for cell division? 

19. Which three phases make up interphase? 

20. Describe what is happening during the following: 

a. G1 phase 

b. S phase 

c. G2 phase 

21. Describe what is happening at each of the stages of Mitosis- mention 

the names of each stage. 

22. The M phase is followed by cytokinesis. Describe what happens during 

cytokinesis and explain how it is different in plants and animals. 

23. Describe the three main checkpoints involved in the mechanism of cell 

cycle control under the following headings: 

a. G1 checkpoint 

b. G2 checkpoint 

c. M checkpoint. 

24. State the role of mitosis promoting factor (MPF). 

25. What defective function is a major feature of cancer cell? 

26. Name the two main classes of genes that can generate abnormal cell 

division. 

27. Give the function of proliferation genes. 

28. Give the meaning of oncogenes and proto-oncogenes. 

29. State the role of anti proliferation genes. 

30. How many copies of a proto-oncogene have to mutate into an oncogene 

to cause a problem in a diploid cell? 
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31. Why are mutations in tumour-suppressor genes described as 

recessive? 

32. Describe what is meant by temporal control of gene expression. 

33. Describe what is meant by spatial control of gene expression. 

34.  Explain what is meant by the following phrase. “Development is not a 

fixed series of genetic events, but rather a “conversation” between 

cells as the embryo develops. 

35. Give three examples of the use of cell tissue culture. 

36. List the basic requirements for all cell culture procedures. 

37. Describe the growth requirements for the following micro-organisms: 

a. Unicellular algae 

b. Bacteria and yeasts 

38. Describe the growth of micro-organisms grown in a batch culture. 

39. How can exponential growth be maintained in continuous culture? 

40. Describe the minimum growth medium recipe for the culture of 

mammalian cells. 

41. What is a primary cell culture and how is it obtained? 

42. Why is the long-term culturing of primary cultures difficult? 

43. Describe the source of the most common cell lines used today. 

44. What is meant be the term neoplastic? 

45. Describe the growth of animal cells growing in tissue culture. What 

happens when the cells are confluent? 

46. What name is given to the culture of identical cells derived from one 

isolated cell? 

47. What is meant by the term nuclear totipotency? 

48. Give two applications of plant tissue culture. 
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49. Describe the process of plant tissue culture. 

50. What is a protoplast? 

 

Section 2 

1. Give the meaning of the following terms: 

a. Monomers 

b. Polymers 

c. Dehydration synthesis 

d. Hydrolysis 

2. What is the ratio of elements in carbohydrates? 

3. What are monosaccharides? 

4. Which term is used to describe a 6 carbon sugar? 

5. What is an isomer? 

6. What is the molecular formula for glucose? 

7. Draw the straight chain form of glucose. 

8. What is the difference between the D-form and L-form of glucose? 

9. In which form are most sugars used in biological systems? 

10. Draw the ring structure of the cyclical form of glucose. 

11. Describe the difference between the α-D-glucose and the β-D-

glucose. 

12. What are the equilibrium proportions of the three forms of glucose in 

solution? 

13. What is a glycosidic bond? 
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14. Draw a diagram to show how 2 glucose monomers can be linked by 

dehydration synthesis to from a disaccharide. Indicate the carbon 

numbers on your diagram. 

15. Explain the difference between maltose and cellobiose. 

16. Give 2 other examples of disaccharides and state their monomers. 

17. Give the meaning of the following terms: 

a. Homopolymer 

b. Heteropolymer 

18. What are polysaccharides? 

19. Give three examples of polysaccharides. 

20. Describe and draw the polysaccharide structures found in: 

a. Starch 

b. Glycogen 

c. Cellulose 

21. Discuss the roles of carbohydrates with reference to their role in 

energy budget, storage and cell structures. 

22. Which three types of lipids are of particular importance to cells? 

23. Describe, with the help of a diagram, the structure of a triglyceride. 

24. Describe, with the help of a diagram, the structure of glycerol. 

25. Describe, with the help of a diagram, the structure of fatty acids. 

26. Describe, with the help of a diagram, the differences between a 

saturated and unsaturated fatty acid. 

27. Explain why unsaturated fats tend to be oils rather than hard fats. 

28. Describe the linkage between fatty acids and glycerol. 

29. Describe, with the help of a diagram, the structure of a phospholipid. 
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30. Describe, with the help of a diagram, the structure of 

phosphatidylcholine. 

31. Explain how the structure of a phospholipid gives it properties which 

enable phospholipids to from bilayers. 

32. Draw a diagram of a phospholipid. 

33. Describe the structure of a steroid. 

34. Give two examples of steroids. 

35. What gives steroids their different chemical properties? 

36. Discuss the function of lipids with reference to their structural, 

storage and hormonal roles. 

37. What feature of protein structure enables an essentially unlimited 

variety of proteins to be constructed? 

38. Describe, with the help of a diagram, the structure of an amino acid. 

39. Which part of the amino acid structure gives each amino acid unique 

chemical properties? 

40. What is the significance of the interactions between the R-groups of 

the amino acids? 

41. Name the four classes of amino acids. 

42. Describe, with the help of a diagram, how the peptide bond is formed 

between amino acids. 

43. What name is given to 2 amino acids joined in this way? 

44. Explain why polypeptide chains are very flexible structures. 

45. Discuss the types of chemical bonding involved in the determination of 

protein structure. 

46. Name the four levels of protein structure. 

47. What is meant by the primary structure of a protein? 
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48. What is meant by the N-terminus and the C-terminus? 

49. What are the 2 main types of secondary structure? 

50. How are these different arrangements generated? 

51. Describe the structure and arrangement of the α-helix. 

52. Describe the β-sheet configuration. 

53. β-sheets can be either parallel or antiparallel. Describe, with the help 

of a diagram, what this means. 

54. What is meant or described by the tertiary structure of a protein. 

55. What part is played by hydrophobic interactions? 

56. Which other type of bond is important is stabilising the 3-D structure 

of proteins? 

57. Folded proteins may have other non-protein groups associated with 

them. What are they called? 

58. Give an example of a protein with one of these groups. 

59. What is meant by the quaternary structure of the protein? 

60. Describe the structure of haemoglobin? 

61. Draw a table to show the function and examples of the following types 

of protein: 

a. Enzyme  

b. Structural 

c. Receptor 

d. Signal 

e. Transport 

f. Motor  

g. Storage 

h. Regulator

 

62. Name the two types of nucleic acid. 

63. What name is given to the basic unit of a nucleic acid? 

64. Name the three parts which make up a nucleotide. 
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65. Name the four bases in DNA? 

66. State 3 differences between DNA and RNA? 

67. Name the type of bond which joins two nucleotides together. 

68. What name is given to the type of reaction which results in two 

nucleotides joining together? 

69. Name the two bases that are purines. 

70. Name the two bases that are pyrimidines. 

71. State the complementary base pairs in DNA? 

72. Which type of bond exists between complementary base pairs? 

73. Which group of enzymes are responsible for the copying of genetic 

information in the processes of DNA replication and transcription? 

74. Give the function of the enzyme DNA ligase used by genetic 

engineers. 

75. Describe the functions of membranes under the following categories: 

a. Providing selectively permeable barriers 

b. Compartmentalism 

c. Localising reactions in the cell. 

d. Transport of solutes 

e. Signal transduction 

f. Cell-cell recognition. 

76. Describe, with the help of a diagram, the fluid mosaic model of 

membranes. 

77. Describe the functions of membrane proteins under the following 

categories: 

a. Transport proteins (channel and carrier) 

b. Others 
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78. What name is given to the network of thread-like filaments which 

support the interior of the cell and the organelles within it? 

79. Name the three components of the cytoskeleton and give their 

function. 

80. Explain the importance of polymerisation and depolymerisation of the 

microfilaments and microtubules. 

81. State the role of the centrosome in animal cells. 

Section 3 

1. State the function of the following types of enzymes: 

a. Hydrolases 

b. Phosphatases 

c. Proteases 

d. Nucleases 

e. ATPases 

f. Kinases 

g. Synthases 

h. Polymerases 

2. Copy and complete the following: Enzymes work by bringing the 

_______ of a reaction close together at the ____________ so that 

__________ breakage or linkage can occur at the atomic level. 

3. Describe, with the help of a diagram, the catalytic cycle involving the 

enzyme sucrase and the substrate sucrose. 

4. The lock and key model of enzyme action is a little misleading. Why? 

5. What name is given to the currently accepted model for enzyme 

action? 

6. Explain this model using hexokinase as an example. 

7. The most effective way of enabling a fine control of enzyme activity 

is to alter the shape of the enzyme itself. This causes a change in the 



 11 

enzyme’s catalytic activity. Name 4 examples of this type of metabolic 

control of enzyme activity. 

8. Explain the difference between competitive and non-competitive 

inhibitors using diagrams in you answer. 

9. Explain the difference between the action of a positive and negative 

modulator. 

10. Describe how covalent modification is used in enzyme regulation, using 

protein kinases and phosphatases as your example. 

11. Give an example of phosphorylation activating an enzyme. 

12. Proteolytic cleavage is another form of enzyme control by a covalent 

activating mechanism. Describe this control with reference to the 

enzyme trypsin. 

13. Draw a diagram to show how enzyme activity can be controlled by end-

product inhibition. 

14. The sodium-potassium pump in animal cells provides one of the best 

examples of the movement of solutes against a concentration gradient 

by active transport. 

a. Which ion is transported out of the cell? 

b. Which ion is transported into the cell? 

c. How is the pump driven? 

d. Describe the overall result of the sodium-potassium pump. 

e. What percentage of a typical animal cells expenditure is used in 

the maintenance of the sodium and potassium concentrations? 

f. What are the five key features of the pump? 

g. Draw a diagram to summarise the sodium-potassium pump and 

the concentration gradients of the ions. 
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15. Communication between cells involves transmitting and receiving 

information. What is the function of the signalling cell? 

16. What name is given to the cell receiving the information? 

17. What is meant by signal transduction? 

18. Name a type of extracellular hydrophobic signalling molecule and give 

an example. 

19. With the aid of a diagram describe the action of cortisol. 

20. Give two reasons why the majority of extracellular hydrophilic 

molecules cannot cross the membrane. 

21. Where are the receptor proteins for these signals located? 

22. Name the three main classes of cell surface transmembrane 

receptors. 

23. What other name is given to ion-channel linked receptors? 

24. Where is this type of receptor found? 

25. Which receptors are found in all types of cells? 

 

Section 4 

1. What is the genome of an organism? 

2. Apart from the nuclear genome, name 2 other organelles which contain 

their own genome. 

3. What was the Human Genome Project (HGP)? 

4. Name two organisms that have had their complete DNA sequence 

determined. 

5. What is meant by the term bioinformatics? 
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6. In terms of ethical issues, give two areas where some people are 

concerned that discrimination might result if information about an 

individual’s genetic make up was known. 

7. Name the three approaches taken to sequence the human genome. 

8. Why is genetic linkage mapping used? 

9. Explain the importance of genetic markers and recombination 

frequencies in this approach. 

10. What is the overall result of genetic mapping? 

11. What is the aim of physical mapping? 

12. Describe the method of restriction mapping. 

13. Another method used to identify particular DNA sequences is to 

amplify the target sequence. Which method is used to achieve this? 

14. Why has PCR become important in molecular biology? 

15. Describe the stages involved in PCR. 

16. DNA sequencing is the determination of the order of bases in a DNA 

strand. Various methods are used to do this. What is the most 

commonly used method or technique? 

17. This process relies on making a copy of the DNA template to be 

sequenced. Other than the DNA template to be sequenced, name 

three other things required for this process. 

18. What is the function of the radioactive label in this process? 

19. What is meant by the chain termination part of the process? 

20. Which process is used to separate the large number of fragments 

that are produced? 

21. Describe the steps involved in automated DNA sequencing using 

fluorescent marker dyes. 
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22. What benefit does this method have over conventional sequencing? 

23. What is meant by congenital abnormalities? 

24. What are monogenic traits? 

25. Explain the following terms: 

a. Autosomal dominant 

b. Autosomal recessive 

c. X-linked 

26. What are polygenic traits? 

27. What name is given to the first step used to trace a genetic disease 

through family relationships? 

28. What information can such a study reveal about the defective allele 

responsible for the disease? 

29. How might this information be useful to prospective parents? 

30. The processes involved in the search for the gene defect are similar 

to those used for the HGP. The defect is firstly mapped onto a region 

of a chromosome. How is this done? 

31. How are meiotic recombination frequencies used? 

32. A combination of genetic map information and physical mapping allows 

the defective gene to be tracked down, characterised and sequenced. 

What is the advantage of this information? 

33. Cystic fibrosis is an autosomal recessive monogenic trait. What does 

this mean? 

34. Describe the result of a mutation in the CF gene. 

35. What is the carrier frequency for the defective CF gene? 

36. Which techniques resulted in the defective CF gene being identified? 

37. What is meant by the term “gene therapy”? 
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38. Why is the proposition of gene therapy attractive? 

39. In what other way might gene therapy be used? 

40. Describe the first gene therapy used in the treatment of a 4 year old 

girl suffering from adenosine deaminase (ADA). 

41. Name the two other conditions which might be candidates for gene 

therapy. 

42. Discuss the factors which must be considered when assessing if gene 

therapy is likely to be appropriate. 

43. Why does the possibility of germ cell gene therapy raise ethical 

questions? 

44. Give three examples of the use made of DNA technology by the legal 

profession. 

45. What was the name given to the original technique used in these 

cases? 

46. What term is used to describe the range of tests now carried out? 

47. Describe the basis of the technique used. 

48. Name the process or technique used to amplify and detect minute 

samples of DNA from bloodstains, skin fragments or hair roots. 

49. Describe the following stages used in the original technique of 

detecting fragments and producing a DNA profile: 

a. DNA isolation 

b. Restriction enzyme digestion 

c. Gel electrophoresis 

d. Blotting the DNA onto a filter 

e. Hybridisation with the probe. 

50. Describe the odds against a chance match in a DNA fingerprint. 
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51. Describe the quality control steps which must be in place to ensure 

that results from DNA profile analysis are admissible as evidence in 

legal cases. 

52. What is the aim of gene technology in agriculture? 

53. Describe ways in which plants might be “improved” by genetic 

modification. 

54. How might farm animals be “improved” by genetic modification? 

55. State the two requirements which are of particular importance in the 

production of a transgenic organism. 

56. What is meant by a “mosaic” organism? 

57. Why are mosaics not usually a problem in plants? 

58. What is the most commonly used vector system for plant gene 

manipulation? 

59. What is the Ti plasmid? 

60. How is the Ti plasmid used as a vector? 

61. Describe the stages involved in producing a transgenic plant. 

62. Give two examples of the use of transgenic plant technology. 

63. Which problem has arisen in an effort to genetically modify non-

leguminous crop plants by the introduction of nitrogen fixation genes? 

64. Describe the benefits and concerns with the production of “Round up 

Ready” soybean plants by the biotechnology company Monsanto. 

65. Give three examples of applications of gene technology that involves a 

genetically engineered product being administered to farm animals. 

66. Describe the stages in the production of bovine somatotrophin. (BST) 

 

 


