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Course purpose and 
objecƟves 

The main objecƟves of the course are to: 

1. Describe the evoluƟon of molecular, cellular, Ɵssue, and organ knowledge and its 
impact on medical advancements.  

2. Recognize the hierarchical organizaƟon of living organisms.  

3. IdenƟfy the characterisƟcs that define living organisms.  

4. Categorize major taxonomic groups and understand classificaƟon principles.  

5. Discuss the principles of evoluƟon and provide examples of adaptaƟon.  

6. Explain the use and funcƟon of different types of microscopes in cell study.  

7. Compare prokaryoƟc and eukaryoƟc cell structures and funcƟons.  

8. Describe the structural characterisƟcs of fungi, proƟsts, viruses, phages, prions, 
and viroids.  

9. Discuss the role of microorganisms and viruses in human diseases.  

10. Explain the structure and funcƟons of key biomolecules such as carbohydrates, 
lipids, and proteins.  

11. Discuss the significance of pH and buffer systems in biological processes.  

12. Analyse the role of thermodynamics and kineƟcs in enzymaƟc reacƟons.  

13. Define enzyme inhibitors and their effects on enzymaƟc acƟvity.  

14. Describe the properƟes of allosteric enzymes and their regulaƟon.  

15. Explain ligand binding, including cooperaƟvity, in proteins.  

16. Discuss anƟbody structure and funcƟon and their role in immune responses.  

17. Relate protein structure to funcƟon in examples like myoglobin and haemoglobin.  

18. Explain the organizaƟon and funcƟon of DNA, including replicaƟon, transcripƟon, 
and translaƟon processes.  

19. Discuss methods for sequencing DNA and measuring gene expression in clinical 
applicaƟons.  



20. Describe the stages and regulaƟon of the cell cycle and implicaƟons for cancer.  

21. Explain geneƟc inheritance paƩerns and the impacts of geneƟc diversity.  

22. Discuss roles of clinical geneƟcists and importance of geneƟc tesƟng.  

23. Analyse the relaƟonship between geneƟc mutaƟons and diseases.  

24. Explain how cellular respiraƟon produces ATP and the metabolic pathways 
involved.  

25. Describe energy dynamics within the human body and the regulaƟon of 
metabolism. 

Learning outcomes 

Theme 1: The first cells 

1. Explain how the understanding of molecules, cells, Ɵssues, and organs has 
evolved and contributed to advancements in medical diagnosis and treatment. 

2. Describe the hierarchical structure of living organisms. 

3. Explain the fundamental characterisƟcs that define life. 

4. Recognize and categorize the major taxonomic groups, including domains and 
kingdoms, and understand the basis for classificaƟon. 

5. Discuss the principles of evoluƟon and natural selecƟon, and provide examples of 
evoluƟonary processes and adaptaƟons. 

Theme 2: Cell Structure and diversity 

6. Describe the applicaƟons of various microscopes, including light and electron 
microscopes, in studying structure. 

7. Describe, compare and contrast the cellular structure and funcƟon of prokaryoƟc 
and eukaryoƟc cells. 

8. Describe the structure of fungi, proƟsts, viruses, phages, prions and viroids. 

9. Briefly discuss the role of microorganisms and viruses in human disease. 

Theme 3: Molecules and compounds crucial to life 

10. Describe the structural characterisƟcs and funcƟons of key carbohydrates and 
lipids in biological systems. 

11. Explain the structure of proteins and the fundamental properƟes of amino acids 
that comprise them. 

12. Explain the concept of pH and its criƟcal role in protein structure and funcƟon. 

13. Discuss the definiƟons of strong and weak acids and bases, including their roles in 
biological systems. 

14. Explain the equilibria of weak acids and bases and their importance in buffering 
systems that regulate blood pH. 

15. Explain the concept of enthalpy and its significance in biochemical reacƟons and 
metabolic processes within the human body. 



16. Analyse the roles of exothermic and endothermic reacƟons in physiological 
processes. 

17. Briefly outline the pentose phosphate pathway and its role in the redox balance 
in cells.  

18. Explain Gibbs free energy and its applicaƟon in predicƟng the spontaneity and 
direcƟon of metabolic reacƟons. 

19. IdenƟfy and describe the types and chemical basis of intermolecular forces and 
their roles in maintaining the structure and funcƟon of biological 
macromolecules. 

20. Describe the components and structural organizaƟon of nucleoƟdes and the 
differences between RNA and DNA. 

21. Briefly describe the different types of RNA molecules. 

Theme 4: Protein form and funcƟon 

22. Briefly explain the principles behind protein folding and how misfolding is 
implicated in diseases such as Alzheimer and Parkinson diseases. 

23. Explain basic principles of thermodynamics and kineƟcs as they apply to 
enzymaƟc reacƟons in cells. 

24. Define and discuss examples of reversible and irreversible enzyme inhibitors. 

25. Describe Michaelis-Menten kineƟcs and how they can describe the effects of 
reversible inhibiƟon.  

26. Describe allosteric enzymes and the effects of allosteric effectors. 

27. Define the basic principles behind ligand binding to proteins, including 
cooperaƟvity. 

28. Describe the structure of the anƟbody molecule and effector funcƟons of 
different classes of anƟbodies. 

29. Explain how molecular interacƟons affect body funcƟon, using the interacƟons 
between anƟbodies, immunoglobulins and anƟgens as an example to illustrate 
how they facilitate the immune response.  

30. Explain how protein structure can affect protein funcƟon, using myoglobin and 
haemoglobin as examples.  

31. Describe the factors that affect the oxygen binding properƟes of haemoglobin. 

32. Discuss the funcƟonal significance of structural differences in embryonic, foetal 
and adult proteins, using haemoglobin as an example.  

Theme 5: Genes, genomes and gene expression 

33. Describe the organizaƟon of DNA in cells. 

34. Describe the structure of chromosomes and compare autosomal and sex 
chromosomes. 

35. Define epigeneƟc changes and their effect on DNA structure and funcƟon. 



36. Describe the process of DNA replicaƟon, its fidelity and regulaƟon. 

37. Describe the process of transcripƟon, its regulaƟon and RNA processing in 
eukaryoƟc cells and briefly compare it to prokaryoƟc cells. 

38. Describe the process of translaƟon and its regulaƟon. 

39. Discuss methods in determining DNA sequences such as Sanger sequencing and 
high throughput sequencing and their highlight their importance in a clinical 
seƫng. 

40. Discuss methods in detecƟng and quanƟfying gene express at the mRNA and 
protein levels and emphasize their medical applicaƟons. 

Theme 6: The life cycle of cells 

41. Describe the different stages of the cell cycle. 

42. Describe the regulaƟon of the cell cycle, through the checkpoints and how 
dysregulaƟon can result in benign and malignant tumours. 

43. Define oncogenes and tumour suppressor genes, using key examples such as p53, 
Rb and Ras. 

44. Outline the process of meiosis and compare with mitosis. 

45. Discuss processes that contribute to geneƟc variaƟon such as crossing over and 
independent assortment. 

46. Define and compare major cellular process that result in cell death. 

47. Briefly describe major apoptoƟc pathways and their regulaƟon. 

48. Discuss the therapeuƟc applicaƟons of inducers of apoptosis and cell cycle 
inhibitors. 

Theme 7: GeneƟc inheritance and geneƟc diversity 

49. Describe the role of the clinical geneƟcist in a modern healthcare system. 

50. Explain what karyotypes and pedigrees are and how they can be used to study 
geneƟc inheritance. 

51. Explain the foundaƟonal principles of Mendelian inheritance to include Mendel’s 
laws of segregaƟon and independent assortment. 

52. Compare and contrast autosomal, recessive and X-linked inheritance. 

53. Briefly discuss the role of geneƟc tesƟng for human geneƟc disorders. 

54. Discuss the role of gene linkage in inheritance. 

55. Describe the geneƟc basis of chromosomal abnormaliƟes and their clinical 
consequences. 

56. Explain the applicaƟon of probability laws in geneƟc inheritance and apply them 
to calculate probabiliƟes of different geneƟc outcomes, including 
genotype/phenotype frequencies. 

57. Analyse pedigrees to decipher the various inheritance paƩerns. 



58. Define the terms penetrance, expressivity and geneƟc heterogeneity and provide 
examples.  

59. Describe genotype/ phenotype correlaƟon and provide examples. 

60. Explain how mutaƟons in genes encoding receptors and signalling pathway 
components cause disease and illustrate with relevant examples. 

61. Describe the use of the Hardy-Weinberg law to esƟmate the carrier frequency of 
autosomal recessive disorders. 

62. Explain the mode of inheritance of MHC. 

63. Outline the different mechanisms of MHC variaƟon in a populaƟon. 

64. Explain the significance of MHC variability within a populaƟon. 

Theme 8: Energy flow 

65. Describe the chemical principles applied to cellular respiraƟon and compare and 
contrast aerobic and anaerobic respiraƟon in cells. 

66. Discuss the role of the producƟon and hydrolysis of ATP in cellular respiraƟon. 

67. Understand the relaƟonship between energy, work, and power, and explain their 
relevance in the human body. Discuss how energy is used in metabolic processes, 
the body’s energy consumpƟon, and how exercise impacts energy expenditure. 

68. Outline the major pathways of metabolism of carbohydrates, proteins, lipids, 
nucleoƟdes and ketone bodies, briefly discuss how they are regulated and 
provide examples of the consequences of dysregulaƟon. 

Prerequisites None Required None 

Course content 

Themes: 

 The first cells 

 Cell Structure and diversity 

 Molecules and compounds crucial to life 

 Protein form and funcƟon 

 Genes, genomes and gene expression 

 The life cycle of cells 

 GeneƟc inheritance and geneƟc diversity 

 Energy flow 

Teaching 
methodology 

Lectures  

Tutorials  

Flipped learning  

Directed self-learning  

Group Work 
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Assessment 
• Midterm exam (30%) 
• Final exam (60%) 
• Coursework (10%) 

Language English 

 


