
 
 

 

 

 

 

 

 

Presumed Knowledge for Students in the Year A Medicine Course 

Students entering Year A should have a clear understanding of each of the following biological terms, cellular processes, 

and biochemical principles. You are STRONGLY encouraged to review and refresh your knowledge of these concepts 

prior to the beginning of Theme III coursework. This is not a comprehensive list, but it will be to your advantage to consult 

peers, instructors, and/or external sources as soon as possible if you find gaps in your knowledge of any of these topics. 

 

Physiology 

Energy, metabolism, and homeostasis 

 Understand the types of “fuel” available for cellular activity, and how they are used. 

 Identify the major types of cellular respiration, including: 

Anaerobic (alactic and glycolytic types) 

Aerobic (oxidative phosphorylation, including NADH and FADH2 substrates) 

 Understand the electron transfer chain. 

 Understand how ATP hydrolysis (ATP --> ADP + Pi) drives energy dependent processes across different types of 

cells. 

 Compare and contrast digestion and mobilization of carbohydrates and lipids, and the differences in energy yield 

between the different types of macromolecules. 

Membrane transport & electrical properties of cells 

 Understand how the structure of the cell membrane creates a semi-permeable barrier, and how this barrier helps 

to regulate the internal environment of the cell. 

 Identify the following structures and their component substances: phospholipid bilayer, transmembrane protein, 

hemi-channel protein, glycoprotein, cytoskeletal filament. 

 Understand how solutes affect passive movement of water in and out of cells. 

Intracellular & intercellular communication 

 Identify the major cellular organelles and their roles in protein synthesis, transport, storage, release, and 

degradation (e.g. nucleus, golgi apparatus, ribosomes, endoplasmic reticulum, vesicles, lysosomes, etc.) 

 Understand exocytosis and endocytosis.  
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 Identify the ion channels and currents involved in each phase of the action potential, including threshold, rising 

phase, falling phase, and refractory periods. 

 Understand the difference between electrical and chemical neurotransmission, and define an electrical 

syncytium. 

 Identify the major types of neurotransmitters and neuropeptides, and how they are synthesized and stored in the 

cell. 

 Identify the differences between a neuron-neuron synapse and a neuromuscular junction synapse. 

 Recognize that a postsynaptic neuron may receive input from several thousand (or more) presynaptic neurons.  

 

Microbiology 

 understand the normal flora of the body and its roles 

 explore and understand the sources, routes of transmission and mechanisms used by bacteria to invade the 

human host 

 describe and discuss the natural barriers of the human body to infection and its innate defence mechanisms 

 compare the structure and functions of prokaryotic and eukaryotic cells identify the differences between bacteria 

and viruses 

 recognise how fungi are different from other organisms 

 

Biochemistry 

 understand the structure of proteins at the primary, secondary, tertiary and quaternary levels 

 describe the essential structural characteristics of amino acids and the nature of peptide bonds 

 explain the role of hydrogen bonding in protein structure 

 explain the role of hydrophilic/hydrophobic interactions in protein structure 

 explain the physical and chemical properties and structures of biological macromolecules in relation to their 

biological roles 

 identify how stored macromolecules are mobilised and catabolised during physical activity to provide energy for 

cellular function 

 compare and contrast the amount of energy released from the breakdown of carbohydrates and lipids 

 discuss the role of the glycolytic pathway 

 discuss the oxygen dependent fates of pyruvate 

 

Cell Biology 

 outline the internal organisation of the cell and its relationship to function. 

 review cell activities, including import, synthesis, storage, export, collection and disposal of wastes. 

 discuss the different stages of the cell cycle of a somatic cell 

 compare and contrast the stages of mitosis 

 describe the process of meiosis and how it generates haploid cells. 

 discuss the structure of biological membranes 

 explain how molecules are transported across biological membranes 

 



 

Genetics 

 explain the structure and function of DNA 

 describe the key principles associated with gene and chromosome organisation 

 explain the role of RNA in expressing genetic information 

 describe the synthesis of RNA in cells, with an emphasis on mRNA 

 outline key modes by which the control of gene expression is regulated 

 explain the steps in the synthesis of protein using mRNA as a template 

 describe the role of ribosomes and tRNA in translation 

 describe possible post-translational modifications of proteins 

 explain the basic principles of chromosome replication 

 explain the steps in the replication of DNA 

 explain how the base sequence of DNA can be determined 

 understand the importance of complementary base pairing in the information flow in cells 

 be aware of the Hardy-Weinberg law and use it to determine allele and carrier frequencies 

 understand the principles of positive and negative selection 

 

Histology and developmental biology 

 understand the different forms and use of light and electron microscopy 

 identify various eukaryotic and prokaryotic cells 

 differentiate between the structure of animal (buccal) and bacterial cells 

 identify cellular morphology using micrographs 

 understand that all organs composed of primary tissue types 

 identify the structural characteristics and basic functions ascribed to the primary tissues 

 appreciate permanency, stability, lability of tissues 

 recognise the evidence for plasticity or transdifferential of stem cells/progenitors within primary tissues 

 identify the structural and functional basis of communication between cells in tissues 

 describe how and why cells communicate at different levels in physiological systems 

 discuss the concept of stem cells/origin embryonic germ layers/body plan 

 describe the life history of the germ line 

 describe the bilaminar and trilaminar germ disc stages of development 

 describe gastrulation and neurulation 

 identify organ primordial 

 understand how one tissue may be a temporary scaffold for the growth of definitive tissue, eg bone 

 recognise a gene’s program development of shape, orientation, symmetry 

 recognise that interactions between cells/tissues contribute to organ growth including clinical examples, eg 

congenital abnormalities 

 

 

 

 

 

 



 

Immunology 

 describe cells of the innate immune system: macrophages, dendritic cells, polymorphs 

 describe cells of the adaptive immune system: T and B lymphocytes, plasma cells 

 identify antibody structure and function: Heavy and light chains, Fab and Fc fragments, Fc receptors, 

complement, 

 antibody effector functions 

 discuss the interaction of innate and adaptive systems at initiation and effector phases of immune response 

 describe antigen uptake and presentation; Toll receptors 

 define clonal selection theory 

 describe effector mechanisms; especially opsonisation 

 outline the distinction between self and non-self 

 describe the concept of immunological memory 


