
 
 

AQA A Level Biology Revision Checklist 

 

Below you will find a list of topics that you will need to revise for your upcoming A Level examination. 

Reflect on your understanding of each topic, then make your way through each revision step to build 

your confidence. Exam questions should only be completed once you have revised a topic thoroughly 

and can confidently recall it from memory. These can be found on the exam board website or will be 

signposted to you by your teacher. 
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Paper 1 and 

3 

 

 

Topic 1 

Biological 

Molecules 

(3.1.1 – 

3.1.8) 

3.1.1 Monomers 

and Polymers 

 Biochemical basis  

 Monomers  

 Polymers 

 Examples of 

monomers 

 Condensation 

reaction 

 Hydrolysis 

reaction  

     

3.1.2 

Carbohydrates 

 Glucose, 

galactose and 

fructose are 

common 

monosaccharides  

 Glycosidic bond  

 Disaccharides: 

Maltose, sucrose, 

and lactose 

 Glucose isomers 

 Glycogen  

 Starch 

 Cellulose  

 Biochemical tests  

     

3.1.3 Lipids 

 Triglyceride 

structure and 

function 

 Phospholipid 

structure and 

function 

 Ester bonds  

 Saturated and 

unsaturated  

 Emulsion test for 

lipids 

     



3.1.4.1 General 

properties of 

proteins 

 General structure 

of an amino acid  

 Peptide bond 

 Dipeptides 

 Polypeptides  

 Role of hydrogen 

bonds, ionic 

bonds and 

disulphide bridges  

 The relationship 

between primary, 

secondary, 

tertiary and 

quaternary 

structure, and 

protein function 

 Biuret test  

     

3.1.4.2 Many 

proteins are 

enzymes 

 Activation energy. 

 Induced- fit model  

 Properties of an 

enzyme  

 Required 

practical 1: 

Investigation into 

the effect of a 

named variable on 

the rate of an 

enzyme-

controlled 

reaction 

     

3.1.5.1 Structure of 

DNA and RNA 

 DNA and RNA 

structures 

 Nucleotides 

 Phosphodiester 

bond 

     

3.1.5.2 DNA 

replication 

 Semi-conservative 

replication  

 Role of DNA 

polymerase 

     

3.1.6 ATP 

 ATP Structure  

 Hydrolysis of ATP  

 Resynthesised 

ATP  

     

3.1.7 Water 

 Properties of 

water   

     

3.1.8 Inorganic Ions      



 Specific role of 

ions 

 Properties of ions 

 

 

 

 

 

 

 

 

 

Paper 1 and 

3 

 

 

 

Topic 2 

Cells 

(3.2.1.1 – 

3.2.3) 

3.2.1.1 Structure of 

Eukaryotic Cells 

 Structure of 

eukaryotic cells 

 Specialised cells  

     

3.2.1.1 Structure of 

Prokaryotic Cells 

and of Viruses 

 Prokaryotic cell 

structure 

 Virus structure 

     

3.2.1.3 Methods of 

studying cells 

 Optical 

microscopes 

 Transmission 

electron 

microscopes 

 Scanning electron 

microscopes 

 Difference 

between 

magnification and 

resolution  

 Use of the 

formula: 

magnification = 

size of image/size 

of real object 

 Principles of cell 

fractionation and 

ultracentrifugation  

     

3.2.2 All cells arise 

from other cells 

 Interphase 

 Mitosis stages: 

prophase, 

metaphase, 

anaphase and 

telophase  

 Division of the 

cytoplasm 

(cytokinesis) 

 Appearance of 

cells in each stage 

 Uncontrolled cell 

division   

 Binary fission in 

prokaryotic cells  

 viruses do not 

undergo cell 

division 

 Required 

practical 2: 

Preparation of 

stained squashes 

     



of cells to identify 

the stages of 

mitosis and 

calculation of a 

mitotic index 

3.2.3 Transport 

across cell 

membranes 

 Structure of cell 

membrane  

 Arrangement and 

movement of 

phospholipids, 

proteins, 

glycoproteins and 

glycolipids in fluid-

mosaic model  

 Cholesterol 

 Movement across 

membranes by: 

simple diffusion, 

facilitated 

diffusion, osmosis, 

and active 

transport  

 Co-transport  

 Cell membrane 

adaptations  

 Required 

practical 3: 

Production of a 

dilution series to 

identify water 

potential of plant 

tissue.  

 Required 

practical 4: 

Effect of a named 

variable on 

permeability of 

cell-surface 

membrane  

     

3.2.3 Cell 

recognition and 

the immune 

system 

 Cell specificity 

 Definition of 

antigen  

 Effect of antigen 

variability on 

disease and 

disease 

prevention 

 Phagocytosis 

 Response of T 

lymphocytes 

(cellular 

response) - 

     



antigen-presenting 

cells and helper T 

cells 

 Structure of 

human 

immunodeficiency 

virus (HIV) and its 

replication in 

helper T cells 

 How HIV causes 

the symptoms of 

AIDS 

 Why antibiotics 

are ineffective 

against viruses 

 Use of 

monoclonal 

antibodies in 

targeting 

medication and 

medical diagnosis 

 Ethical issues 

associated with 

the vaccines and 

monoclonal 

antibodies 

 ELISA test 

 

Paper 1 and 

3 

 

 

 

Topic 3 

Organisms 

exchange 

substances 

with their 

environment 

(3.3.1 – 

3.3.4.1) 

3.3.1 Surface area 

to volume ratio 

 Relationship 

between size of 

an organism or 

structure and its 

surface area to 

volume ratio 

 Changes to body 

shape and 

development of 

systems in larger 

organisms as 

adaptations that 

facilitate exchange 

as this ratio 

reduces 

 Relationship 

between surface 

area to volume 

ratio and 

metabolic rate 

     

3.3.2 Gas Exchange  

 Adaptations of gas 

exchange surfaces 

in single celled 

organism 

 Adaptations of gas 

exchange surfaces 

in insects 

     



 Adaptations of gas 

exchange surfaces 

in fish 

 Adaptations of gas 

exchange surfaces 

in dicotyledonous 

plants 

 Structural and 

functional 

compromises by 

terrestrial insects 

and xerophytic 

plants 

 Structure of 

human gas 

exchange system  

 Features of 

alveolar 

epithelium  

 Ventilation  

3.3.3 Digestion and 

absorption 

 Definition of 

digestion 

 Digestion of 

carbohydrates 

 Digestion of lipids  

 Digestion of 

proteins 

 Mechanisms for 

absorption of 

products of 

digestion  

 Role of micelles in 

the absorption of 

lipids 

     

3.3.4.1 Mass 

transport in 

animals 

 Haemoglobin 

structure 

 Role of 

haemoglobin and 

red blood cells in 

oxyhaemoglobin 

dissociation curve 

 Bohr effect 

 Animal 

haemoglobin and 

oxygen 

adaptations  

 Blood circulation 

in a mammal.  

 Gross structure 

of human heart 

 Pressure and 

volume changes 

during cardiac 

cycle 

     



 Structure of 

arteries, 

arterioles and 

veins in relation 

to function 

3.3.4.1 Mass 

transport in plants 

 Xylem structure 

 Cohesion-tension 

theory  

 Phloem structure 

 Mass flow 

hypothesis  

 The use of tracers 

and ringing 

experiments 

     

 

 

 

 

 

 

Paper 1 and 

3 

 

 

 

Topic 4 

Genetic 

information, 

variation 

and 

relationships 

between 

organisms 

(3.4.1 – 

3.4.7) 

3.4.1 DNA, genes 

and chromosomes 

 Prokaryotic cell 

DNA  

 Eukaryotic cell 

DNA  

 Mitochondria and 

chloroplast DNA  

 Genes 

 Triplet base  

 Genetic code 

 Introns and exons 

     

3.4.2 DNA and 

protein synthesis 

 Genome 

 mRNA and tRNA 

structure 

 Transcription 

 Translation  

     

3.4.3 Genetic 

diversity can arise 

as a result of 

mutation or during 

meiosis 

 Gene mutations  

 Chromosomal 

mutations 

 Meiosis products  

 Meiosis process 

 Independent 

segregation 

 Crossing over  

     

3.4.4 Genetic 

diversity and 

adaptation 

 What genetic 

diversity is 

 Principles of 

natural selection 

in evolution of 

populations 

 Directional 

selection 

     



 Stabilising 

selection  

 Anatomical, 

physiological and 

behavioural 

adaptations 

3.4.5 Species and 

taxonomy 

 Definition of 

species 

 Courtship  

 Phylogenetic 

classification  

 Taxa hierarchy  

 Binomial name 

     

3.4.6 Biodiversity 

within a 

community 

 Biodiversity 

habitats  

 Species richness  

 Index of diversity  

 Farming 

techniques 

     

3.4.7 Investigating 

diversity 

 Genetic diversity 

within or 

between species 

 Interpret data 

relating to base 

sequences of 

DNA and amino 

acid sequences  

 Methods of 

investigating 

genetic diversity 

     

 

 

 

Paper 2 and 

3 

 

 

 

Topic 5 

Energy 

transfers in 

and between 

organisms 

(3.5.1 – 

3.5.4) 

3.5.1 

Photosynthesis 

 Light-dependent 

reaction  

 Light-independent 

reaction 

 Environmental 

factors that limit 

rate of 

photosynthesis  

 Agricultural 

practices to 

overcome effect 

of limiting factors.  

 Required 

practical 7: Use 

of 

chromatography 

to investigate the 

pigments isolated 

from leaves of 

different plants 

     



 Required 

practical 8: 

Investigation into 

the effect of a 

named factor on 

the rate of 

dehydrogenase 

activity in extracts 

of chloroplasts 

3.5.2 Respiration 

 Glycolysis 

 Link reaction  

 Krebs cycle  

 Oxidative 

phosphorylation  

 Anaerobic 

respiration 

 Other respiratory 

substrates  

 Required 

practical 9: 

Investigation into 

the effect of a 

named variable on 

the rate of 

respiration of 

cultures of single-

celled organisms 

     

3.5.3 Energy and 

Ecosystems 

 Synthesis of 

organic 

compounds  

 Use of sugars by 

plants  

 Biomass  

 Gross primary 

production (GPP)   

 Net primary 

production (NPP) 

 Primary and 

secondary 

productivity  

 Farming practices  

     

3.5.4 Nutrient 

Cycles 

 Nitrogen cycle 

 Phosphorous 

cycle 

 Role of 

microorganisms  

 Natural and 

artificial fertilisers  

 Leaching 

 Eutrophication 

     

 

 

 

 

3.6.1.1 Survival and 

Response 

 Specific growth 

factors 

     



 

 

 

 

Paper 2 and 

3 

 

 

Topic 6 

Organisms 

respond to 

changes in 

their 

internal and 

external 

environment 

(3.6.1.1 – 

3.6.4.3) 

 Indoleacetic acid 

(IAA) on cell 

elongation 

 Gravitropism 

 Phototropism 

 Taxes and kineses  

 Simple reflex 

 Required 

practical 10: 

Investigation into 

the effect of an 

environmental 

variable on the 

movement of an 

animal using 

either a choice 

chamber or a 

maze 

3.6.1.2 Receptors 

 Pacinian corpuscle  

 Rods and cones 

     

3.6.1.3 Control of 

Heart Rate 

 Myogenic 

stimulation of the 

heart 

 Chemoreceptors 

and 

baroreceptors in 

controlling heart 

rate 

     

3.6.2.1 Nerve 

Impulses 

 Structure of 

myelinated motor 

neurone 

 Establishment of 

resting potential  

 Depolarisation 

and generation of 

action potential. 

 All-or-nothing 

principle.  

 Non-myelinated 

and myelinated 

axons 

 Refractory period  

 Factors affecting 

speed of 

conductance: 

myelination and 

saltatory 

conduction; axon 

diameter; 

temperature 

     

3.6.2.2 Synaptic 

Transmission 

 Structure of 

synapse  

     



 Structure of 

neuromuscular 

junction 

 Transmission 

across cholinergic 

synapse  

 Comparison of 

transmission 

across cholinergic 

synapse and 

across 

neuromuscular 

junction  

 Effects of specific 

drugs on a 

synapse 

3.6.3 Skeletal 

Muscles are 

stimulated to 

contract by nerves 

and act as effector 

 Antagonistic pairs  

 Gross and 

microscopic 

structure of 

skeletal muscle. 

 Ultrastructure of 

a myofibril.  

 Roles of actin, 

myosin, calcium 

ions and ATP in 

myofibril 

contraction.  

 Roles of calcium 

ions and 

tropomyosin in 

actin-myosin 

bridge formation.  

 Roles of ATP and 

phosphocreatine 

in muscle 

contraction.  

 Structure, 

location and 

general properties 

of slow and fast 

skeletal muscle 

fibres 

     

3.6.4.1 Principles of 

homeostasis and 

negative feedback 

 Homeostatic 

physiological 

control systems  

 Importance of 

maintaining a 

stable core 

temperature and 

blood pH in 

     



relation to 

enzyme activity.  

 Importance of 

maintaining a 

stable blood 

glucose 

concentration   

 Negative feedback  

 Positive feedback  

3.6.4.2 Control of 

blood glucose 

concentration 

 Factors that 

influence blood 

glucose 

concentration.  

 Glycogenesis 

 Glycogenolysis 

 Gluconeogenesis  

 Role of the liver  

 Action of insulin  

 Action of 

glucagon 

 Role of adrenaline 

 The second 

messenger model  

 Type I and II 

diabetes  

 Required 

practical 11: 

Production of a 

dilution series of 

a glucose solution 

and use of 

colorimetric 

techniques to 

produce a 

calibration curve 

with which to 

identify the 

concentration of 

glucose in an 

unknown ‘urine’ 

sample 

     

3.6.4.3 Control of 

blood water 

potential 

 Osmoregulation  

 Role of the 

hypothalamus, 

posterior 

pituitary gland and 

antidiuretic 

hormone (ADH) 

in osmoregulation 

 Structure of the 

nephron  

 Formation of 

glomerular filtrate  

     



 Reabsorption of 

glucose and water 

by the proximal 

convoluted tubule  

 Maintenance of 

sodium ions in 

the medulla by 

the loop of Henle  

 Reabsorption of 

water by the 

distal convoluted 

tubule and 

collecting ducts 

 

 

 

 

 

 

 

 

 

 

Paper 2 and 

3 

 

 

 

 

 

Topic 7 

Genetics, 

populations, 

evolution 

and 

ecosystems 

(3.7.1 – 

3.7.4) 

3.7.1 Inheritance 

 Genotype  

 Phenotype  

 Alleles  

 Diploid organism 

alleles  

 Monohybrid 

crosses  

 Dihybrid crosses  

 Sex-linkage 

 Autosomal 

linkage, 

 Multiple alleles 

 Epistasis 

 Chi-squared (x2) 

test  

     

3.7.2 Populations 

 Population 

definition  

 Gene pool and 

allele frequency  

 Hardy–Weinberg 

principle  

     

3.7.3 Evolution 

may lead to 

speciation 

 Variation in 

phenotype due to 

genetic and 

environmental 

factors.  

 Predation, disease 

and competition 

for the means of 

survival  

 Selective 

advantages  

 Stabilising 

selection 

 Directional 

selection 

 Disruptive 

selection 

 Evolution  

 Reproductive 

separation  

     



 Allopatric and 

sympatric 

speciation  

 Genetic drift  

 Allele and 

phenotype 

frequency  

 Evolutionary 

change  

3.7.4 Populations 

in ecosystems 

 Community 

definition 

 Niches 

 Abiotic and biotic 

conditions.  

 Size of population 

of a species effect  

 Quadrats  

 Belt transects  

 Mark-release-

recapture method  

 Primary 

succession 

 Changes in abiotic 

environment 

changing 

biodiversity 

 Conservation of 

habitats  

 Conflict between 

human needs and 

conservation 

 Issues relating to 

the conservation 

of species and 

habitats  

 Calculating the 

size of a 

population  

 Required 

practical 12: 

Investigation into 

the effect of a 

named 

environmental 

factor on the 

distribution of a 

given species 

     

 

 

 

 

 

 

Paper 2 and 

3 

 

 

3.8.1 Alteration of 

the sequence of 

bases in DNA can 

alter the structure 

of proteins 

 Gene mutations - 

addition, deletion, 

substitution, 

inversion, 

duplication and 

     



 

Topic 8  

Control of 

gene 

expression 

(3.8.1 – 

3.8.4.3) 

translocation of 

bases.  

 Mutagenic agents 

 Degenerate 

nature 

 Frame shift 

 Gene mutation 

effect on encoded 

polypeptide 

3.8.2.1 Most of a 

cell’s DNA is not 

translated 

 Totipotent cells  

 Pluripotent cells 

 Multipotent cells 

 Unipotent cells 

 Induced 

pluripotent stem 

cells (iPS cells)  

 Stem cells in 

treating human 

disorders 

     

3.8.2.2 Regulation 

of transcription 

and translation 

 Transcriptional 

factors  

 Role of oestrogen 

in initiating 

transcription 

 Epigenetic control 

in eukaryotes  

 Increased 

methylation of the 

DNA 

 Decreased 

acetylation of 

associated 

histones 

 Epigenetics on the 

development and 

treatment of 

disease, especially 

cancer 

 RNA interference 

(RNAi) 

 Investigations into 

gene expression  

 Influences of 

genetic and 

environmental 

factors on 

phenotype  

     

3.8.2.3 Gene 

Expression and 

Cancer 

 Characteristics of 

benign and 

     



malignant 

tumours 

 Tumour 

suppressor genes 

and oncogenes  

 Increased 

oestrogen 

concentrations in 

development of 

some breast 

cancers 

 Correlation 

between genetic 

and 

environmental 

factors and 

various forms of 

cancer  

 Role of 

oncogenes and 

tumour 

suppressor genes 

in prevention, 

treatment and 

cure of cancer 

3.8.3 Using 

Genome Projects 

 Sequencing 

projects  

 Genome of 

simpler organisms   

 Non-coding DNA 

and regulatory 

genes in complex 

organisms  

 Sequencing 

methods  

     

3.8.4.1 

Recombinant DNA 

Technology 

 Recombinant 

DNA technology  

 Fragments of 

DNA production  

 In vitro and in vivo 

techniques 

 Polymerase chain 

reaction (PCR)  

 Culture of 

transformed host 

cells to amplify 

DNA fragments 

 Use of 

recombinant 

DNA technology  

 Evaluate the 

ethical, financial 

and social issues 

associated 

     



recombinant 

DNA technology 

in agriculture, in 

industry and in 

medicine  

 Humanitarian 

aspects of 

recombinant 

DNA technology  

 Relate 

recombinant 

DNA technology 

to gene therapy 

3.8.4.2 Differences 

in DNA between 

individuals of the 

same species can 

be exploited for 

identification and 

diagnosis of 

heritable 

conditions 

 Use of labelled 

DNA probes and 

DNA 

hybridisation to 

locate specific 

alleles of genes.  

 Use of labelled 

DNA probes used 

to screen patients 

for heritable 

conditions, drug 

responses or 

health risks  

 Use of this 

information in 

genetic 

counselling and 

personalised 

medicine 

 Evaluate 

information 

relating to 

screening 

individuals for 

genetically 

determined 

conditions and 

drug responses  

     

3.8.4.3 Genetic 

Fingerprinting 

 Variable number 

tandem repeats 

(VNTRs) 

 Technique of 

genetic 

fingerprinting in 

     



analysing DNA 

fragments  

 Use of genetic 

fingerprinting in 

forensic science, 

medical diagnosis, 

animal and plant 

breeding  

 Biological 

principles of 

genetic 

fingerprinting 

techniques  

 Gel 

electrophoresis  

 Why genetic 

fingerprinting is 

used in forensic 

science, medical 

diagnosis, animal 

and plant 

breeding 

 


