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I CORE IDEAS 
 
1 The Cell and Biomolecules of Life  
 
Content 
 
 The cell theory 
 Outline functions of membrane systems and organelles in cells 
 The fluid mosaic model  
 Cell differentiation 
 Protein modification 

 
 
Learning Outcomes 
 
Candidates should be able to: 
 
(a) describe how the fluid mosaic model of the cell membrane has developed to the current understanding 
 
(b) describe the basic characteristics of: 
 

i prions (including morphology and replication) 
 
ii Fungi (including the morphology and life cycle of yeasts and filamentous fungi) 
 
iii Protoctista (including algae) 

 
(c) explain the following terms and discuss the extent to which each conforms to the cell theory: 
 

i acellularity (including prions and viruses) 
 
ii multinucleation (including hyphae of filamentous fungi) 
 
iii endosymbiosis (including endosymbiotic origin of eukaryotes) 

 
(d) justify the need for cell differentiation in multicellular organisms 
 
(e) describe protein binding sites and protein subunits in producing large protein and glycoprotein molecules 

(including haemoglobin, immunoglobulin and prokaryotic RNA polymerase) 
 
(f) explain, with examples, how protein modification (including cleavage, phosphorylation and glycosylation) 

confer new capabilities 
 
(g) discuss and explain why proteins are able to recognise and bind to highly diverse molecules, with 

reference to the properties and shapes of their surfaces and clefts that allow highly complementary 
interactions 

 
(h) discuss how a living eukaryotic cell regulates thousands of enzymes. 
 
Use the knowledge gained in this section in new situations or to solve related problems. 
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3 Energy and Equilibrium 
 
Content 
 
 C3, C4, CAM plants and algae 
 Nervous system 
 Control and feedback mechanisms 
 Communication systems in organisms 

 
 
Learning Outcomes 
 
Candidates should be able to: 
 
(a) explain how the anatomy and physiology of the leaves of C4 plants, such as maize and sorghum, are 

adapted to minimise photorespiration and to allow high rates of carbon fixation at high temperatures in 
terms of: 

 
i the spatial separation of initial carbon fixation from the light-dependent stage (biochemical details of 

the C4 pathway are required in outline only) 
 
ii the high optimum temperatures of the enzymes involved 

 
(b) discuss and compare the importance in mitigating global warming of photosynthetic carbon fixation by C3 

plants, C4 plants, CAM plants and algae, including those in reef-building corals 
 
(c) explain how the physiology of the leaves of CAM plants is adapted to minimise photorespiration and to 

allow photosynthesis while minimising water loss by transpiration, in terms of: 
 

i the temporal separation of initial carbon fixation from the light-dependent stage (biochemical details of 
the CAM pathway are required in outline only) 

 
ii stomatal opening during the night 

 
(d) explain, with reference to a range of well-supported hypotheses, the changes in atmospheric oxygen 

concentration during the evolution of life on Earth and evaluate the importance of these changes to 
evolution 

 
(e) describe and explain the transmission of an action potential along a myelinated neurone (the importance of 

Na+ and K+ ions in the impulse transmission should be emphasised) 
 
(f) describe the structure of a cholinergic synapse and explain how it functions, including the role of Ca2+ ions 
 
(g) explain the need for control in organised systems and explain the principles of homeostasis in terms of 

receptors, effectors and negative feedback 
 
(h) explain the need for different communication systems within organisms. 
 
Use the knowledge gained in this section in new situations or to solve related problems. 
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4 Biological Evolution  
 
Content 
 
 Adaptive radiation and ring species 
 Polyploidy, hybridisation and introgression in evolution 

 
 
Learning Outcomes 
 
Candidates should be able to: 
 
(a) explain, with examples, sexual selection and its significance for evolution 
 
(b) explain, with examples, the evolutionary concepts of adaptive radiation and ring species 
 
(c) discuss the contributions of polyploidy, hybridisation and introgression in evolution and their implications for 

reconstructing phylogenies 
 
(d) explain the significance of biomolecules, and the biochemical processes through which they are 

synthesised, to the understanding of evolution (biomolecules to include carbohydrates, lipids, proteins and 
nucleic acids). 

 
Use the knowledge gained in this section in new situations or to solve related problems. 
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II EXTENSION TOPIC 
 
A Infectious Diseases  
 
Content 
 
 The immune system – adaptive and innate 
 Importance of microbiota to human health 
 Factors that could result in a pandemic 

 
 
Learning Outcomes 
 
Candidates should be able to: 
 
(a) explain why specific (adaptive) and non-specific (innate) immunity can be both mutually exclusive and 

interdependent in the protection against pathogens 
 
(b) explain how immunological self-tolerance ensures that B lymphocytes and T lymphocytes do not normally 

attack host cells that are functioning correctly 
 
(c) explain why the human microbiota is important for our health 
 
(d) explain the factors affecting the probability that a pandemic will occur, including sanitation, water supply, 

food, climate, large-scale movements of people, evolution of new strains of virulent pathogens and 
development of drug resistance. 

 
Use the knowledge gained in this section in new situations or to solve related problems. 
 
 
B Impact of Climate Change on Animals and Plants 
 
Content 
 
 Effects of climate change on the environment, plants and animals 
 Actions to mitigate climate change 
 How animal and plant species respond to climate change 

 
 
Learning Outcomes 
 
Candidates should be able to: 
 
(a) discuss how humans are responding to mitigate climate change, including biological measures (such as 

tree planting and developing drought-resistant varieties of crops) and lifestyle changes (such as reducing 
use of cars and consumption of meat) 

 
(b) discuss, with examples, how animal and plant species can adjust and adapt to climate change, and the 

possible consequences of climate change for ecosystems and the organisms within them in the longer term 
 
(c) discuss the impact of humans on the environment since the start of the Holocene and how this impact may 

be measured, including the concepts of biocapacity and ecological footprint. 
 
Use the knowledge gained in this section in new situations or to solve related problems. 
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