Specification for AQA
3.1.4.2 Many proteins are enzymes 
Each enzyme lowers the activation energy of the reaction it catalyses. The induced- fit model of enzyme action. 
The properties of an enzyme relate to the tertiary structure of its active site and its ability to combine with complementary substrate(s) to form an enzyme-substrate complex. 

· The specificity of enzymes 

· The effects of the following factors on the rate of enzyme- controlled reactions – enzyme concentration, substrate concentration, concentration of competitive and of non- competitive inhibitors, pH and temperature. 

Students should be able to: 
· appreciate how models of enzyme action have changed over time 

· appreciate that enzymes catalyse a wide range of intracellular and extracellular reactions that determine structures and functions from cellular to whole-organism level. 

3.2.3 Transport across cell membranes 
Movement across membranes occurs by: 

· simple diffusion (involving limitations imposed by the nature of the phospholipid bilayer) 

· facilitated diffusion (involving the roles of carrier proteins and channel proteins) 

· osmosis (explained in terms of water potential) 

· active transport (involving the role of carrier proteins and the importance of the hydrolysis of ATP) 

· co-transport (illustrated by the absorption of sodium ions and glucose by cells lining the mammalian ileum). 

3.4.4 Genetic diversity and adaptation 
Genetic diversity as the number of different alleles of genes in a population. 

Genetic diversity is a factor enabling natural selection to occur. 

The principles of natural selection in the evolution of populations. 

· Random mutation can result in new alleles of a gene. 

· Many mutations are harmful but, in certain environments, the new allele of a gene might benefit its possessor, leading to increased reproductive success. 

· The advantageous allele is inherited by members of the next generation. 

· As a result, over many generations, the new allele increases in frequency in the population. 

Directional selection, exemplified by antibiotic resistance in bacteria, and stabilising selection, exemplified by human birth weights. 

Natural selection results in species that are better adapted to their environment. These adaptations may be anatomical, physiological or behavioural. 

Students should be able to: 
· use unfamiliar information to explain how selection produces changes within a population of a species 

· interpret data relating to the effect of selection in producing change within populations 

· show understanding that adaptation and selection are major factors in evolution and contribute to the diversity of living organisms. 

3.8.2.2 Regulation of transcription and translation (A-level only) 
In eukaryotes, transcription of target genes can be stimulated or inhibited when specific transcriptional factors move from the cytoplasm into the nucleus. The role of the steroid hormone, oestrogen, in initiating transcription. 

Epigenetic control of gene expression in eukaryotes. 

Epigenetics involves heritable changes in gene function, without changes to the base sequence of DNA. These changes are caused by changes in the environment that inhibit transcription by: 

· increased methylation of the DNA or 

· decreased acetylation of associated histones. 

The relevance of epigenetics on the development and treatment of disease, especially cancer. 

In eukaryotes and some prokaryotes, translation of the mRNA produced from target genes can be inhibited by RNA interference (RNAi). 
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Biology A 

1.2.2 Use of apparatus and techniques 

(g)  separation of biological compounds using thin layer/paper chromatography or electrophoresis HSW4
2.1.2 Biological molecules 
(s) (i) the principles and uses of paper and thin layer chromatography to separate biological molecules / compounds 

To include calculation of retention (Rf) values. 

(ii) practical investigations to analyse biological solutions using paper or thin layer chromatography. For example the separation of proteins, carbohydrates, vitamins or nucleic acids. M0.1, M0.2, M1.1, M1.3, M2.2, M2.3, M2.4 PAG6 HSW2, HSW3, HSW4 

2.1.4 Enzymes 
a)  the role of enzymes in catalysing reactions that affect metabolism at a cellular and whole organism level 

(b)  the role of enzymes in catalysing both intracellular and extracellular reactions 

(c)  the mechanism of enzyme action . To include the tertiary structure, specificity,
active site, lock and key hypothesis, induced-fit hypothesis, enzyme-substrate complex, enzyme- product complex, product formation and lowering of activation energy. 

4.2.2 Classification and evolution 
(g)  the different types of adaptations of organisms to their environment 

(h)  the mechanism by which natural selection can affect the characteristics of a population over time 

Biology B

2.1.3 Proteins and enzymes 
(a) (ii) the use of chromatography in the separation and identification of amino acids 
(c) enzyme molecules to catalyse specific metabolic reactions To include the role of tertiary structure in the specificity of the active site, the formation of enzyme substrate complexes and the lowering of the activation energy. 

3.1.3 The development of species: evolution and classification 
(g)  adaptation and selection as components of evolution 

To include the ideas of genetic variation, selection pressures and natural selection in relation to evolution. 

EDEXCEL
Biology A 

Topic 2: Genes and Health 
2.4 i) Understand what is meant by passive transport (diffusion, facilitated diffusion), active transport (including the role of ATP as an immediate source of energy), endocytosis and exocytosis. 

ii) Understand the involvement of carrier and channel proteins in membrane transport. 

2.10 i) Understand the mechanism of action and the specificity of enzymes in terms of their three-dimensional structure. 

ii) Understand that enzymes are biological catalysts that reduce activation energy. 

iii) Know that there are intracellular enzymes catalysing reactions inside cells and extracellular enzymes produced by cells catalysing reactions outside of cells. 

Topic 5: On the Wild Side 
5.17 Understand how evolution (a change in the allele frequency) can come about through gene mutation and natural selection. 

Biology B

Topic 1: Biological Molecules 
1.5 Enzymes 
ii  Understand the concepts of specificity and the induced fit hypothesis. 

iii  Understand that enzymes are catalysts that reduce activation energy. 

vii  Know that enzymes catalyse a wide range of intracellular reactions as well as extracellular ones. 

Topic 3: Classification and Biodiversity 
3.2 Natural selection 
i  Understand how evolution can come about through natural selection acting on variation bringing about adaptations. 

ii  Understand how organisms occupy niches according to physiological, behavioural and anatomical adaptations. 

Topic 4: Exchange and Transport 
4.2 Cell transport mechanisms 
· ii  Understand how passive transport is brought about by: 

· ●  diffusion 

· ●  facilitated diffusion (through carrier proteins and protein channels) 

· ●  osmosis. 

