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Week Specification  Your Notes Homework 

1 Introduction to the course. 
 
 

  

2 All life on Earth shares a common chemistry. 
This provides indirect evidence for evolution. 
Despite their great variety, the cells of all living 
organisms contain only a few groups of carbon-
based compounds that interact in similar ways. 
 
The variety of life, both past and present, is 
extensive, but the biochemical basis of life is 
similar for all living things. 
Monomers are the smaller units from which 
larger molecules are made. 
Polymers are molecules made from a large 
number of monomers joined together. 
Monosaccharides, amino acids and nucleotides 
are examples of monomers. 
 
Carbohydrates are commonly used by cells as 
respiratory substrates. They also form structural 
components in plasma membranes and cell 
walls. 
 
 
 
 
Monosaccharides are the monomers from which 
larger carbohydrates are made. Glucose, 
galactose and fructose are common 
monosaccharides. 
 
 

Prior Knowledge: 
GCSE Organic Chemistry:alkanes https://tinyurl.com/y92m2h66  and 
alcohols https://tinyurl.com/ya6xu9va  and carboxylic acids 
https://tinyurl.com/yd95egcr . 
 
GCSE Biology: biological  molecules https://tinyurl.com/ycozwne5 
 
Key Terminology: 
 
Monosaccharide: a simple sugar that is a monomer of more complex 
polysaccharides (sugar polymers) Glucose is an example of a 
monosaccharide. 
Amino Acids: the monomer unit of proteins. There are twenty different 
amino acids 
Nucelotide: the monomer unit of DNA. DNA is a type of polymer called a 
polynucleotide.  
Carbohydrate:  a scientific term for any type of sugar, as the basic 
chemical formula of a sugar is Cn(H2O)n i.e. carbon and water. In everyday 
use when referring to food, carbohydrate usually refers to starch – a 
polysaccharide of glucose. 
Respiratory Substrate: any chemical that can be used up by respiration to 
release energy i.e. the substrate of the reaction. Respiration can use many 
organic molecules (carbohydrates, fats and proteins) as substrates, not just 
glucose. 
 
 
 
 
 
 
 

 
Pre-Learning: 
BioSci: Vol 19, 
Issue 1 
 
 
 
Questions: 
Week 2 
Carbohydrates 
 

https://tinyurl.com/y92m2h66
https://tinyurl.com/ya6xu9va
https://tinyurl.com/yd95egcr
https://tinyurl.com/ycozwne5
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Glucose has two isomers, α-glucose and β-
glucose, with structures: 

 
 
 

Isomer: chemicals that have the same chemical formula but have a 
different structure (structural formula) 
 
 

3 A condensation reaction joins two molecules 
together with the formation of a chemical bond 
and involves the elimination of a molecule of 
water. 
A hydrolysis reaction breaks a chemical bond 
between two molecules and involves the use of a 
water molecule. 
 
A condensation reaction between two 
monosaccharides forms a glycosidic bond. 
Disaccharides are formed by the condensation of 
two monosaccharides: 
 
• maltose is a disaccharide formed by 
condensation of two glucose molecules 
• sucrose is a disaccharide formed by 
condensation of a glucose molecule and a 
fructose molecule 
• lactose is a disaccharide formed by 
condensation of a glucose molecule and a 
galactose molecule. 
 
Biochemical tests using Benedict's solution for 
reducing sugars and non-reducing sugars and 
iodine/potassium iodide for starch. 
 

Prior Knowledge: GCSE Chemistry: chemical bonds: 
https://tinyurl.com/ycxlfeyy 
 
Key Terminology: 
 
Condensation (production of water) Reaction: a reaction between two 
molecules that forms one molecule and a molecule of water. Biologists 
associate this with the formation of particular bonds between biological 
molecules. 
 
Hydrolysis (splitting using water) Reaction: a reaction where a water 
molecule us used up when one molecule is broken into two molecules. 
Biologist associate this with the breaking a particular bonds between 
biological molecules. 
 
Disaccharide: a carbohydrate that consists of two monosaccharides 
 
Glycosidic bond: a covalent bond that holds two monosaccharides together. 
It consists of two carbons held together by an oxygen: C-O-C 
 
Reducing sugars: all monosaccharides and some disaccharides. They can 
reduce (add electrons) to the Cu2+ in Benedict’s solution to Cu+ to change its 
colour from blue to brick red. 
Non-reducing sugars: some disaccharides that can’t reduce Cu2+ in 
Benedict’s solution unless they are hydrolysed into their two 
monosaccharides first. This is done by adding hydrochloric acid (HCl) first. 

Hwk:  Practical 
write up. 

https://tinyurl.com/ycxlfeyy
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4 Water is a major component of cells. It has 
several properties that are important in biology. 
• is a metabolite in many metabolic reactions, 
including condensation and hydrolysis reactions 
 
Polarity and Hydrogen bonding due to unequal 
sharing of electrons should be taught.  Students 
should be able to apply this to explain the 
following properties. 
• is an important solvent in which metabolic 
reactions occur 
• has a relatively high heat capacity, buffering 
changes in temperature 
• has a relatively large latent heat of 
vaporisation, providing a cooling effect with 
little loss of water through evaporation 
• has strong cohesion between water molecules; 
this supports columns of water in the tube-like 
transport cells of plants and produces surface 
tension where water meets air. 
 
 

Key Terminology: 
 
Metabolite: a chemical that is necessary for a chemical reaction to work. 
Metabolites are often intermediate chemicals formed and used up in a 
pathway of chemical reactions. For example, respiration has many 
intermediate steps involving metabolites when glucose is broken down in 
carbon dioxide and water. 
Non-polar molecule: a molecule that has no charge(s) at all. They are 
insoluble in water. 
Polar molecule: a molecule that has an overall neutral charge, but one side 
of the molecule will be slightly positively charged, one side will be slightly 
negatively charged. This difference in charge is due to the unequal 
distribution of electrons. Water is a polar molecule: the oxygen attracts 
more electrons towards it than the two hydrogen atoms can. Oxygen has an 
unequal share of the molecule’s electrons. 
Hydrogen bonds: weak forces of attraction between molecules caused by 
their opposite polar charges attracting each other. Biologists consider a 
hydrogen bond to be weak because we compare them to covalent bonds 
within molecules. However, the effect of many hydrogen bonds together 
can make molecules and cellular structures very strong. 
Cohesion: the effect of water molecules “sticking” together because they 
form hydrogen bonds between each other. 

Pre-Learning: 
YouTube video 
and questions. 
 
 
Hwk:  complete 
water circus 
write up. 
 

5 Inorganic ions occur in solution in the cytoplasm 
and body fluids of organisms, some in high 
concentrations and others in very low 
concentrations. 
 
Each type of ion has a specific role, depending 
on its properties. 
 
At this point students could be taught the 
principle of pH and acids. 
 

Key Terminology: 
 
Inorganic: molecules and ions that do not contain carbon and hydrogen 
atoms. 
 
 
Acid: any molecule that can donate H+ ions into a solution. The more H+ 
ions in a solution to more acidic the solution is. 
pH: a measure of the concentration of H+ ions in a solution. It is an inverse 
log scale. 

Hwk: practical 
write up 
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Students should be made aware of and be able 
to recognise the role of ions in the following 
topics:  
hydrogen ions and pH; 
iron ions as a component of haemoglobin;  
sodium ions in the co-transport of glucose and 
amino acids;  
and phosphate ions as components of DNA and of 
ATP. 

6 Polysaccharides are formed by the condensation 
of many glucose units. 
• Glycogen and starch are formed by the 
condensation of α-glucose. 
• Cellulose is formed by the condensation of β-
glucose. 
The basic structure and functions of glycogen, 
starch and cellulose. 
The relationship of structure to function of these 
substances in animal cells and plant cells. 

Synoptic knowledge: 
You should be able to explain how the structure of cellulose gives it 
strength, the key property needed by cell walls. Its strength is due to the 
many hydrogen bonds that form between the cellulose molecules. This is 
important when looking at osmosis and turgidity of plant cells. 

Pre-Learning: 
Week 6 
carbohydrates 
Bio Fact Sheet 
and questions 
 
Hwk: practical 
write up 
 

7 Triglycerides and phospholipids are two groups 
of lipid. 
Triglycerides are formed by the condensation of 
one molecule of glycerol and three molecules of 
fatty acid. 
A condensation reaction between glycerol and a 
fatty acid (RCOOH) forms an ester bond. 
The R-group of a fatty acid may be saturated or 
unsaturated. 
In phospholipids, one of the fatty acids of a 
triglyceride is substituted by a phosphate-
containing group. 
The different properties of triglycerides and 
phospholipids related to their different 
structures. 
 

Key Terminology: 
 
Glycerol: a three carbon alcohol with one OH group on each carbon 
Fatty Acid/Fatty Acid Chain: a long chain of carbon and hydrogen atoms 
with one carboxylic acid group (COOH). The chain is usually 18-22 carbons 
long. 
R: scientists use the letter R in a chemical formula to represent a part of 
the molecule that can have a variety of different structures or chemical 
groups. E.g. The R in RCOOH refers to the different possible lengths of 
carbon and hydrogen chains that could be attached to the COOH carboxylic 
acid group to make different fatty acids.  
Saturated: the fatty acid chain has no double bonds between carbon atoms 
and each carbon atom has the maximum number of hydrogen atoms 
attached. The carbons are saturated with hydrogen atoms. 

Hwk:  week 7 
triglycerides 
 
Hwk: practical 
write up 
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The emulsion test for lipids. 
Students should be able to: 
• recognise, from diagrams, saturated and 
unsaturated fatty acids 
• explain the different properties of triglycerides 
and phospholipids. 

Unsaturated: the fatty acid chain has at least one double bond between 
carbon atoms which means that these carbons can only have one hydrogen 
atom each attached. i.e they are not saturated with hydrogen atoms. 
 
Triglyceride: a scientific word for fat. A lipid that contains one glycerol and 
three fatty acid chains, one chain per carbon atom. They are non-polar 
molecules and therefore insoluble in water = hydrophobic. 
Phospholipid: a type of fat where the glycerol has two fatty acid chains 
attached and a phosphate group attached to the third carbon. The 
phosphate is charged and attracts water molecules. The fatty chains are 
uncharged and do not attract water molecules. We say the phosphate 
“head” is hydrophilic and the fatty acid “tails” are hydrophobic 
 
Synoptic Knowledge: 
You need to be able to explain how the properties of phospholipids are vital 
in how they form the phospholipid bilayer of cell membranes in the fluid 
mosaic model. 

8 
 
 
 

Amino acids are the monomers from which 
proteins are made. The 
general structure of an amino acid as: 

 
where NH2 represents an amine group, COOH 
represents a carboxyl group and R represents a 
carbon-containing side chain. 
 
The twenty amino acids that are common in all 
organisms differ only in their side group. 
 
Students should be able to apply their 
understanding of polarity and acids to explain 
properties of different amino acids. 

Prior knowledge: GCSE Biology: proteins are made of a chain of amino 
acids. Proteins are digested by proteases to form small soluble amino acids 
that can be absorbed into the blood stream. 
DNA codes for the sequence of amino acids and Protein synthesis:  
https://tinyurl.com/y8boyr5k 
 
Key Terminology: 
 
R Group: scientists use the letter R in a chemical formula to represent a 
part of the molecule that can have a variety of different structures or 
chemical groups. An amino acid’s chemical property is determined by its R 
group. 
 
Acid:  a molecule that donates a H+ ions to a solution making it more acidic. 
Base: a molecule that can accept a H+ ions from a solution making it less 
acidic. 
An amino acid acts as both an acid and a base. The COOH donates a H+ ion 
to become COO- and the NH2 accepts a H+ ion to become NH3

+. This means 

Hwks: week 8 
amino acids 
 
Hwk: practical 
write up 
 
Pre-Learning:  
Week 8 protein 
structure 

https://tinyurl.com/y8boyr5k
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Students should be taught the ideas of amino 
acids acting as buffers to help them understand 
how pH can affect proteins in the future. 
 
A condensation reaction between two amino 
acids forms a peptide bond. 
• Dipeptides are formed by the condensation of 
two amino acids. 
 

that amino acids can have both a +1 and -1 charge at the same time. This 
property allows them to be pH buffers. 
 
 
pH buffer: a chemical that can both accept H+ ions from and donate H+ ions 
to a solution to regulate the solution’s acidity at a certain pH. We use pH 
buffers to control the pH in experiments when it needs to be a control 
variable, e.g. in enzyme reactions. 
 
 

9 Polypeptides are formed by the condensation of 
many amino acids. A functional protein may 
contain one or more polypeptides. 
 
The role of hydrogen bonds, ionic bonds and 
disulfide bridges in the structure of proteins. 
 
Proteins have a variety of functions within all 
living organisms. The relationship between 
primary, secondary, tertiary and quaternary 
structure, and protein function. 
 
Students should be able to relate the structure 
of proteins to properties of proteins named 
throughout the specification. 
 
The biuret test for proteins. 
 

Key Terminology: 
 
Peptide bond: a covalent bond formed between the amine group and acid 
group of neighbouring amino acids in a protein. 
Ionic bond:  a form of attraction between two molecules that have opposite 
+1 and -1 charges. In amino acids, these bonds will form between R groups 
of nearby amino acids that have opposite charges (one R group will be an 
acid and the other will be a base). 
Disulfide bridge: a covalent bond formed between the two R groups of two 
cysteine amino acids. Their R groups contain sulphur and form a S=S bond, 
hence a “disulphide” bond or bridge between the two amino acids. 
Hydrogen bonds: relatively weak forces of attraction formed between 
amino acids. 
Polypeptide: a single chain of amino acids 
Primary structure: the sequence of amino acids joined together by peptide 
bonds.  
Secondary structure: the folding of the primary structure into alpha helices 
(helix shape) and beta pleated sheets (like the flat zigzag pleats of a skirt) 
caused by many hydrogen bonds. 
Tertiary Structure: the folding of the secondary structure caused by 
disulphide bridges, ionic bonds and more hydrogen bonds. 
Quaternary bonds: two or more tertiary polypeptides joined together by 
disulphide bridges, ionic bonds and more hydrogen bonds to form the 
final protein. Many proteins only consist of one polypeptide and therefore 
are only considered to have a tertiary structure. 

Hwk: practical 
write up. 
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Prosthetic Group:  a part of a protein that is not made of amino acids but 
is essential for its function. E.g the haem group in haemoglobin 
 
 

10 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 
 
 
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. 
 

Prior Knowledge: GCSE biology: enzymes  https://tinyurl.com/ydbbqpjn 
 
Key Terminology:  
 
Activation energy: the minimum amount of energy required for a reaction 
to take place. Enzymes catalyse reactions by lowering this amount of 
energy. 
Substrate: the molecule(s) that are the reactants 
Product: the molecule(s) formed by a reaction 
Active site: the small part of the enzyme that interacts with the substrate 
in order to lower the activation energy and catalyse the reaction. 
Complementary: the word we use to describe how the shape of the active 
site fits the shape of its specific substrate. When they fit together they 
“complete” the complex of molecules that carries out the reaction: 
Enzyme/substrate complex: the structure formed by the substrate(s) 
binding to the active site of an enzyme in which the reaction takes place. 
The more enzyme/substrate complexes that can be formed in a given time 
the greater the rate of reaction, the more product will be formed. 
Specificity: describes how the shape of an active site is only 
complementary with one specific substrate. Therefore, one enzyme can 
only carryout one type of reaction. Not all collisions are successful.  
Extracellular: reactions that take place outside of cells e.g. digestion in the 
small intestine. 
Intracellular: reactions that take place inside cells e.g. respiration 
 

Hwk: practical 
write up 
 
Hwk: week 10 
enzymes. 

11 The effects of the following factors on the rate 
of enzyme controlled reactions:  
enzyme concentration, substrate concentration 
 
 
 

Key Terminology 
 
Limiting Factor: the factor that determines the rate of reaction. If this 
factor is changed it will have a direct effect on the rate of reaction. (If a 
rate of reaction graph becomes flat, then the factor on the x-axis that is 

Hwk: practical 
write up 
 

https://tinyurl.com/ydbbqpjn
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 being investigated is no longer the limiting factor, something else is limiting 
the rate of reaction. 

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

Prior Knowledge: GCSE biology: enzymes rates of reaction  

https://tinyurl.com/y8oq934m 
 
Synoptic Knowledge:  you need to be able to explain the idea of 
denaturing in terms of tertiary structure, breaking of bonds and 
changes in shape of the active site. 
High temperatures denature enzymes because hydrogen bonds are 
broken. 
Extremes in pH denature enzymes because ionic bonds are broken. 
 
 

Hwk: practical 
write up 
 
Hwk: week 12 
enzyme graphs 

13 During digestion, large biological molecules are 
hydrolysed to smaller molecules that can be 
absorbed across cell membranes. 
 
 
 
Digestion in mammals of: 
• carbohydrates by amylases and membrane-
bound disaccharidases 
• lipids by lipase, including the action of bile 
salts 
• proteins by endopeptidases, exopeptidases and 
membrane-bound dipeptidases. 
 

Key Terminology: 
 
Amylase: hydrolyses starch into maltose by breaking glycosidic bonds 
Disaccharidases: enzymes that hydrolyse disaccharides e.g. sucrase, lactase 
Dipeptidase: an enzyme that hydrolyses a dipeptide 
Lipase: hydrolyses lipids into fatty acids and glycerol breaking ester bonds. 
Endopeptidases: enzymes that hydrolyse polypeptides by breaking peptide 
bonds in the middle of the chain of amino acids. 
Exopeptidases:  enzymes that hydrolyse polypeptides by breaking peptide 
bonds at the ends of the chain of amino acids making dipeptides. 
Brush Border Enzymes: enzymes that are embedded in the cell membranes 
of epithelial cells that line the surface of the small intestine. They carry out 
the final digestion before the products are absorbed into the blood stream. 
The brush border refers to the appearance of microvilli on the surface of 
the epithelial cells. 
 

Hwk: practical 
write up 
 

14 A single molecule of adenosine triphosphate 
(ATP) is a nucleotide derivative and is formed 
from a molecule of ribose, a molecule of adenine 
and three phosphate groups. 
 

Key Terminology: 
 
Phosphorylation: a chemical reaction that involves the addition of a 
phosphate group to a molecule. Biologists often refer to ATP 

 

https://tinyurl.com/y8oq934m
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Hydrolysis of ATP to adenosine diphosphate 
(ADP) and an inorganic phosphate group (Pi) is 
catalysed by the enzyme ATP hydrolase. 
•The hydrolysis of ATP can be coupled to energy-
requiring reactions within cells. 
• The inorganic phosphate released during the 
hydrolysis of ATP can be used to phosphorylate 
other compounds, often making them more 
reactive. ATP is resynthesised by the 
condensation of ADP and Pi. 
This reaction is catalysed by the enzyme ATP 
synthase during photosynthesis, or during 
respiration. 

phosphorylating a molecule to make it more reactive. This is how ATP 
delivers energy to reactions. 
Ribose: a five carbon monosaccharide 
Adenine: an organic base 
Base:  a molecule that can accept H+ ions from a solution. Nucleotides 
contain organic bases that contain nitrogen. 
 
 
Inorganic phosphate: a phosphate ion PO4

3- 

 

15 January Assessments 
 

  

16 Deoxyribonucleic acid (DNA) and ribonucleic acid 
(RNA) are important information-carrying 
molecules. In all living cells, DNA 
holds genetic information and RNA transfers 
genetic information from DNA to the ribosomes. 
 
Ribosomes are formed from RNA and proteins. 
 
Both DNA and RNA are polymers of nucleotides. 
Each nucleotide is formed from a pentose, a 
nitrogen-containing organic base and a 
phosphate group: 
 
 

Prior Knowledge: GCSE biology: DNA https://tinyurl.com/ydewx3r7 
 
Key Terminology: 
 
Double helix: the shape the two strands of DNA form as they wind around 
each other. 
Polynucleotide: a strand of nucleotides. DNA has two polynucleotide 
strands that are held in parallel to each other 
Pentose: a five carbon sugar.  
Deoxyribose: the five carbon sugar found in DNA. It is a ribose with a 
missing oxygen atom. 
Sugar phosphate backbone: is the strong line of repeating phosphates and 
deoxyribose sugars that gives DNA its structure and strength. The backbone 
is held together by covalent bonds. 

Pre-Learning: 
video and 
origami model 
 
Hwk: week 16 
DNA 
 
 

https://tinyurl.com/ydewx3r7
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• The components of a DNA nucleotide are 
deoxyribose, a phosphate group and one of the 
organic bases adenine, cytosine, guanine or 
thymine. 
• The components of an RNA nucleotide are 
ribose, a phosphate group and one of the organic 
bases adenine, cytosine, guanine 
or uracil. 
• A condensation reaction between two 
nucleotides forms a phosphodiester bond. 
 
A DNA molecule is a double helix with two 
polynucleotide chains held together 
 
 

5 prime end / 5’: refers to carbon number five on the deoxyribose. One end 
of a DNA strand’s sugar phosphate backbone finishes with carbon 5 of a 
deoxyribose 
3 prime end /3’: refers to the opposite end of a DNA strand’s sugar 
phosphate backbone that finished with carbon 3 of a deoxyribose. 
Phosphodiester bond: the strong covalent bond that a phosphate forms 
between two adjoining deoxyribose sugars in the sugar phosphate 
backbone.  
Anti-parallel Strands: The two strands of nucleotides in DNA are described 
as running in opposite directions. If you start at one end of a DNA double 
helix, one strand runs from 3’ prime to 5’ prime at the other end, and the 
other strand runs in the opposite direction, 5’ prime to 3’ prime. 
Complementary base pairs: the organic bases in DNA pair up in specific 
pairs; adenine with thymine and cytosine with guanine. Biologists describe 
each pair to be complementary, but this is not about shape like an enzyme 
and substrate, but about how they can form hydrogen bonds with each 
other, and they can’t form hydrogen bonds with a base that is not 
complementary. 

17 The concept of the genome as the complete set 
of genes in a cell and of the proteome as the full 
range of proteins that a cell is able to produce. 
 
In prokaryotic cells, DNA molecules are short, 
circular and not associated with proteins. 
 
In the nucleus of eukaryotic cells, DNA molecules 
are very long, linear and associated with 
proteins, called histones. Together a DNA  
molecule and its associated proteins form a 
chromosome. 
 

Key Terminology: 
 
 
Condensed DNA:  DNA molecules are very long and therefore need to coil 
up to become more compact.  
Histone proteins:  proteins that DNA warps around when it condenses. 
Chromatin: the mixture of coiled and uncoiled DNA and histone proteins 
found in the nucleus. 
Base sequence: the specific sequence of adenine, guanine, cytosine and 
thymine bases formed by the nucleotides along a single strand of DNA. 
Plasmid:  a small circular strand of DNA found in bacteria that contains only 
a few genes and is separate to the bacterium’s single chromosome 
 
Synoptic Knowledge: 

Hwk: week 17 
more DNA 
  



Year 12 AQA A Level Biology Topics 1 – 4: Block 1                                                                                                    2021-2022 
 

King Edward VI Camp Hill School for GirlsPage 12 
 

The mitochondria and chloroplasts of eukaryotic 
cells also contain DNA which, like the DNA of 
prokaryotes, is short, circular and not associated 
with protein. 
 
A gene is a base sequence of DNA that codes for: 
• the amino acid sequence of a polypeptide 
• a functional RNA (including ribosomal RNA and 
tRNAs). 
 
A gene occupies a fixed position, called a locus, 
on a particular DNA molecule. 
 
A sequence of three DNA bases, called a triplet, 
codes for a specific amino acid. The genetic 
code is universal, non-overlapping and 
degenerate. 
 
In eukaryotes, much of the nuclear DNA does not 
code for polypeptides. There are, for example, 
non-coding multiple repeats of base sequences 
between genes. Even within a gene only some 
sequences, called exon, code for amino acid 
sequences. Within the gene, these exons are 
separated by one or more non-coding 
sequences, called introns. 
 
Students should be able to appreciate that the 
relative simplicity of DNA led many scientists to 
doubt that it carried the genetic code. 

You should be able to relate your knowledge of DNA to what you know 
about cell structure. RNA is made in the nucleolus, ribosomes carry out 
proteins synthesis and are found in the cytoplasm and on the surface of 
Rough Endoplasmic Reticulum. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mutation:  a change in the sequence of bases 
Universal code: the DNA code is the same for all living organisms.  
Non-overlapping: the base sequence is divided into discrete, individual 
triplets of bases. One triplet does not contain the same individual base as 
it’s neighbour – don’t overlap. 
Degenerative code: more than one triplet codes for the same amino acid. 
This has evolved to minimise the negative effects of random mutations. 
 
Gene:  a section of a DNA molecule that codes for a single polypeptide 
Promoter Region: a sequence of bases that marks the beginning of a gene 
Terminating Sequence: a sequence of bases that marks the end of a gene 
Non-coding DNA: sections of a DNA molecule that does not code for a 
polypeptide. These sections can be found between genes and within genes 
Exons: the coding sections of a gene (short for expressed DNA) 
Introns: the non-coding sections within a gene (short for intervening DNA) 
 
Sense strand: the strand in the double helix that carries the genetic code 
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Anti-sense strand: the complementary parallel strand that is joined to the 
sense strand in the double helix. It does not carry the genetic code, but it is 
essential for DNA replication. 
 
 
 
 

18 The semi-conservative replication of DNA 
ensures genetic continuity between generations 
of cells. 
The process of semi-conservative replication of 
DNA in terms of: 
• unwinding of the double helix 
• breakage of hydrogen bonds between 
complementary bases in the polynucleotide 
strands 
• the role of DNA helicase in unwinding DNA and 
breaking its hydrogen bonds 
• attraction of new DNA nucleotides to exposed 
bases on template strands and base pairing 
• the role of DNA polymerase in the 
condensation reaction that joins adjacent 
nucleotides. 
 
Students should be able to evaluate the work of 
scientists in validating the Watson–Crick model 
of DNA replication. 

Key Terminology: 
 
Genetic Continuity: the correct genetic information (genes, genetic codes) 
are passed from one cell to new cells in cell division, and one from 
organism to offspring during reproduction. 
DNA Helicase: the enzyme that unwinds the DNA helix and breaks the 
hydrogen bonds between complementary base pairs to separate the two 
polynucleotide strands of DNA. 
DNA polymerase: the enzyme that moves down a single strand of DNA and 
builds in new strand of DNA by pairing free nucleotides to their 
complementary partners and catalysing the formation phosphodiester bonds 
of the sugar phosphate backbone. 
Template strand: a separated single DNA strand which is used to build a 
new single strand of DNA by pairing free nucleotides to the template’s 
complementary bases. 
 
 
Synoptic Knowledge: questions about evidence for semi-conservative 
replication may need you to apply your knowledge of cell structure, cell 
fractionation and centrifugation. 

Pre-Learning: 
Semi-
conservative 
replication 
 
Hwk: week 18 
the genetic code 

19 The structure of molecules of messenger RNA 
(mRNA) and of transfer RNA (tRNA). 
 
Transcription as the production of mRNA from 
DNA. The role of RNA polymerase in joining 
mRNA nucleotides. 
 

Key Terminology: 
 
Triplet: a sequence of 3 bases in a DNA molecule that is complementary to 
a codon on mRNA 
Codon: a sequence of 3 bases on mRNA that codes for a particular amino 
acid. 
Pre-mRNA: a section of RNA that was made using a template strand of a 
gene that consists of introns and exons. It contains a sequence of codons. 

Pre-Learning: 
protein synthesis 
 
Hwk: week 19 
replication 
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• In prokaryotes, transcription results directly in 
the production of mRNA from DNA. 
• In eukaryotes, transcription results in the 
production of pre-mRNA; this is then spliced to 
form mRNA. 

Splicing:  a process that takes place in the nucleus that removed introns 
from pre-mRNA to make mRNA. It is carried out by a spliceosome. The 
intron RNA is though to have othe regulatory functions. 
mRNA: the mRNA after the pre-mRNA has been spliced to remove the 
introns. It now consists of a sequence of codons that will produce the 
correct sequence of amino acids in the desired protein. 
 

20 Translation as the production of polypeptides 
from the sequence of codons carried by mRNA. 
The roles of ribosomes, tRNA and ATP. 
 
Students should be able to: 
• relate the base sequence of nucleic acids to 
the amino acid sequence of polypeptides, when 
provided with suitable data about the genetic 
code 
• interpret data from experimental work 
investigating the role of nucleic acids. 
 
Gene mutations involve a change in the base 
sequence of chromosomes. They can arise 
spontaneously during DNA replication and 
include base deletion and base substitution. Due 
to the degenerate nature of the genetic code, 
not all base substitutions cause a change in the 
sequence of encoded amino acids. Mutagenic 
agents can increase the rate of gene mutation. 
 
Mutations in the number of chromosomes can 
arise spontaneously by chromosome non-
disjunction during meiosis. 

Key Terminology: 
 
tRNA: a clover leaf shaped strand of RNA that contains an anti-codon and 
carries a specific amino acid 
anti-codon: the complementary three bases to a specific codon 
 
 
 
 
 
 
 
Random mutation: all mutations are random mistakes in the replication of 
DNA. The effect of the mutation is due to the chance in sequence of amino 
acids of the protein and therefore the change in its shape. Normally, a 
mutation produces a faulty version of the same protein. A single mutation 
will never produce a different protein. New proteins have come about 
through many random mutations over many generations through the process 
of natural selection. 
Base pair:  a complementary pair of bases on opposite strands of the double 
helix that are joined together by hydrogen bonds. 
Base pair deletion: a base pair is lost from the gene. If one base is deleted, 
so will its complementary partner. 
Base pair substitution: the swapping of one base for another 
Silent mutation:  a random mutation which does not cause an effect. This 
might happen because the mutation takes place in non-coding DNA or the 
new codon still codes for the same amino acids. 

Hwk: week 20 
protein synthesis 
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Mutagenic agent: a chemical or type of radiation that increases the risk of 
a random mutation. 
Chromosomal mutation: a large change to the DNA code caused by the loss 
or addition of large sections of a chromsomes. This mutations are always 
harmful. 
Non-disjunction: when chromatids do not separate properly  
 
 

21 Within multicellular organisms, not all cells 
retain the ability to divide. 
 
Eukaryotic cells that do retain the ability to 
divide show a cell cycle. 
• DNA replication occurs during the interphase of 
the cell cycle. 
• Mitosis is the part of the cell cycle in which a 
eukaryotic cell divides to produce two daughter 
cells, each with the identical copies of DNA 
produced by the parent cell during DNA 
replication. 
 
The behaviour of chromosomes during 
interphase, prophase, 
metaphase, anaphase and telophase of mitosis. 
The role of spindle fibres attached to 
centromeres in the separation of chromatids. 
Division of the cytoplasm (cytokinesis) usually 
occurs, producing two new cells. 
 
Students should be able to: 
• recognise the stages of the cell cycle: 
interphase, prophase, metaphase, anaphase and 
telophase (including cytokinesis) 
• explain the appearance of cells in each stage 
of mitosis. 

Prior Knowledge: GCSE biology: Mitosis  https://tinyurl.com/y8ht6gbp 
 
Key Terminology: 
 
Cell Cycle:  a repeating sequencing of events that involves the replication 
of one cell into two genetically identical cells. 
Daughter cells: cells produced from the parent cell undergoing cell 
division. 
Differentiation:  the process of a stem cell specialising to become a type of 
cell that has a particular function. In animals, a cell that undergoes 
differentiation can no longer undergo cell division. 
 
 
Chromosome:  a structure made of coiled DNA and histone proteins that is 
visible with a light microscope.  
Homologous Chromosomes: a pair of chromosomes that contain the same 
genes at the same loci, although these genes maybe different alleles. 
Allele: a different form of the same gene. Different alleles code for 
different forms of the same protein. 
Chromatid: one half of a replicated chromosome that can separate from its 
partner chromatid to become a new chromosome 
Sister Chromatids: two genetically identical chromatids that are held 
together in a single chromosome after DNA replication. They will both have 
identical alleles. 
Centromere: the structure that holds two sister chromatids together in the 
chromosome. The spindle fibres attach to the centromere. 

Hwk: practical 
write up 
 
Hwk:  week 21 
mitosis 

https://tinyurl.com/y8ht6gbp


Year 12 AQA A Level Biology Topics 1 – 4: Block 1                                                                                                    2021-2022 
 

King Edward VI Camp Hill School for GirlsPage 16 
 

Mitosis is a controlled process. Uncontrolled cell 
division can lead to the formation of tumours 
and of cancers. Many cancer treatments are 
directed at controlling the rate of cell division. 
 
Binary fission in prokaryotic cells involves: 
•• replication of the circular DNA and of 
plasmids 
•• division of the cytoplasm to produce two 
daughter cells, each with a single copy of the 
circular DNA and a variable number of copies of 
plasmids. 
 
Being non-living, viruses do not undergo cell 
division. Following injection of their nucleic 
acid, the infected host cell replicates the 
virus particles. 

Non-sister chromatids: two non-(genetically) identical chromatids on 
opposite homologous chromosomes. They will contain the same genes, but 
many will be present as different alleles. 
Interphase: DNA and organelles replicate.  
Prophase: DNA condenses to from discrete structures called chromosomes 
Metaphase: chromosomes line up along the equator of the cell 
Anaphase: chromatids are separated and move to the poles of the cell 
Telophase: the chromosomes unravel and nuclei reform. 

22 Meiosis produces daughter cells that are 
genetically different from each other. 
The process of meiosis only in sufficient detail to 
show how: 
• two nuclear divisions result usually in the 
formation of four haploid daughter cells from a 
single diploid parent cell 
• genetically different daughter cells result from 
the independent segregation of homologous 
chromosomes 
• crossing over between homologous 
chromosomes results in further genetic variation 
among daughter cells. 
 
Students should be able to: 
• complete diagrams showing the chromosome 
content of cells after the first and second 

Key Terminology: 
 
Diploid:  a cell with a full set of pairs of chromosomes. Each chromosome 
will have a homologous partner.  
Haploid:  a cell that contains half the number of chromosomes, each 
chromosome does not have a homologous partner. 
Independent segregation: (or independent assortment) describes how 
homologous chromosomes are paired up and separated. The way in which 
each pair is lined up (assorted) is random and independent of other how 
other chromosome pairs are arranged in the cell during metaphase. This 
randomness creates variation in the haloid daughter cells.  
Crossing Over: (chiasmata formation) is the exchange of large sections of 
DNA between non-sister chromatids that occurs when homologous 
chromosomes are lined up.  

Hwk: week 22 
meiosis 
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meiotic division, when given the chromosome 
content of the parent cell 
• explain the different outcome of mitosis and 
meiosis 
• recognise where meiosis occurs when given 
information about an unfamiliar life cycle 
• explain how random fertilisation of haploid 
gametes further increases genetic variation 
within a species. 

23 Genetic diversity within, or between species, 
can be made by comparing: 
 
• the frequency of measurable or observable 
characteristics 
• the base sequence of DNA 
• the base sequence of mRNA 
• the amino acid sequence of the proteins 
encoded by DNA and mRNA. 
 
Students should be able to: 
• interpret data relating to similarities and 
differences in the base sequences of DNA and in 
the amino acid sequences of proteins to suggest 
relationships between different organisms within 
a species and between species 
• appreciate that gene technology has caused a 
change in the methods of investigating genetic 
diversity; inferring DNA differences from 
measurable or observable characteristics has 
been replaced by direct investigation of DNA 
sequences. 
 
Knowledge of gene technologies will not be 
tested. 
 

Key Terminology: 
 
Genetic Diversity: the amount of variation in genes and alleles seen in a 
species or between species. 
Gene pool: all the available alleles that are present in a population of a 
single species. 
Allele frequency: how common a particular allele is in a gene pool. Allele 
frequency is usually expressed as a proportion of 1 (where 1 represents the 
entire gene pool), indicating the probability that an organism may contain 
this particular allele. If the allele become more common in a gene pool, we 
say it has increased its frequency.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hwk: revise 
biological 
molecules 
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Quantitative investigations of variation within a 
species involve: 
• collecting data from random samples 
• calculating a mean value of the collected data 
and the standard deviation of that mean 
• interpreting mean values and their standard 
deviations. 
Students will not be required to calculate 
standard deviations in written papers. 

 
 
 
 
Quantitative: measured values. 
Random sampling: a method that selects organisms randomly to avoid bais. 
Stand deviation: a statistical values that indicates the spread of raw data 
around the mean. 

24 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. 

Key Terminology: 
 
Advantageous allele: an allele that gives an organism a characteristic that 
increases their chance of survival and therefore the chance they will have 
offspring and pass multiple copies of this allele on the next generation. 
Advantageous alleles tend to increase in frequency in the next generation. 
 
 
 
 
Prior Knowledge: GCSE biology: Natural Selection   
https://tinyurl.com/y78adhk5 ,  https://tinyurl.com/yc86pojz 
 
 
 

Hwk: revise 
enzymes and 
digestion 

25 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: 

Key Terminology: 
 
Natural Selection: the process by which advantageous alleles become more 
frequency in a gene pool, and disadvantageous alleles become less 
frequent. The result is that the population becomes better adapted to its 
environment. (Note: an individual cannot adapt to its environment, only 
populations adapt over many generations) 

Hwk: practical 
write up 

https://tinyurl.com/y78adhk5
https://tinyurl.com/yc86pojz
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• 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. 
 

Directional Selection: causes the mean value of a particular characteristic 
to increase or decrease towards a more favourable value to increases the 
chances of survival. 
Stabilising Selection: causes more individuals to have characteristics that 
are closer to the mean. The mean stays constant as it is the most 
favourable value of that characteristic. 
 

26 
 

Two organisms belong to the same species if 
they are able to produce fertile offspring. 
 
Courtship behaviour as a necessary precursor to 
successful mating. The role of courtship in 
species recognition. 
 
A phylogenetic classification system attempts to 
arrange species into groups based on their 
evolutionary origins and relationships. 
It uses a hierarchy in which smaller groups are 
placed within larger groups, with no overlap 
between groups. Each group is called a 
taxon (plural taxa). 
 
One hierarchy comprises the taxa: domain, 
kingdom, phylum, class, order, family, genus and 
species. 
 
Each species is universally identified by a 
binomial consisting of the name of its genus and 
species, eg, Homo sapiens. 
 
Recall of different taxonomic systems, such as 
the three domain or five kingdom systems, will 
not be required. 

Prior Knowledge: GCSE biology: Classificaiton https://tinyurl.com/yacsstv6 
 
Key Terminology: 
 
Species: individuals that can produce fertile offspring with each other. 
Species Recognition: the ability to recognise mates of the same species so 
that they can produce fertile offspring. 
 
Phylogenetics: the study of evolutionary relationships be looking at the 
similarities of organisms’ characteristics and DNA. 
Phylogenetic Tree:  a diagram that suggests the evolutionary pathway of 
organisms, showing common ancestors and phylogenetic relationships. 
Hierarchy:  a system of organisation based on a certain rank order e.g. 
importance or size. In classification, the system is based on how closely 
related the species/individuals are in each group. 
 
 

Hwk: revise DNA 
structure and 
replication 

https://tinyurl.com/yacsstv6
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Students should be able to appreciate that 
advances in immunology and genome sequencing 
help to clarify evolutionary relationships 
between organisms: 
 
Genetic diversity within, or between species, 
can be made by comparing: 
• the frequency of measurable or observable 
characteristics 
• the base sequence of DNA 
• the base sequence of mRNA 
• the amino acid sequence of the proteins 
encoded by DNA and 
mRNA. 
 
Students should be able to: 
• interpret data relating to similarities and 
differences in the base sequences of DNA and in 
the amino acid sequences of proteins to suggest 
relationships between different organisms within 
a species and between species 
 
• appreciate that gene technology has caused a 
change in the methods of investigating genetic 
diversity; inferring DNA differences from 
measurable or observable characteristics 
 
 

27 Biodiversity can relate to a range of habitats, 
from a small local habitat to the Earth. 
 
Species richness is a measure of the number of 
different species in a community. 
 

 Hwk: week 27 
diversity 
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An index of diversity describes the relationship 
between the number of species in a community 
and the number of individuals in each species. 
 
 
 
 
 
 
Calculation of an index of diversity (d) from the 
formula 

 
where N = total number of organisms of all 
species 
and n = total number of organisms of each 
species. 
 
Farming techniques reduce biodiversity. The 
balance between conservation and farming. 

28 Revision   

29 Revision   

30 Revision   

31 Exams   

32 Exams   

33 Exams   

34 Exams   

    

    

    

    

    

 


