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Biology Unit 4 - Topic 3 DNA & Inheritance 
 
 
GCSE Exam Specifications: 
 

Topic 3 Revision 
completed 

Higher tier content is written in bold 
 

 

(a) the structure of DNA as two long chains of alternating sugar and phosphate 
connected by bases; the chains are twisted to form a double helix; there are four 
types of base, A (adenine), T(thymine), C (cytosine) and G (guanine); the order 
of bases forms a code for making proteins; the code determines the order in which 
different amino acids are linked together to form different proteins 
 

 

(b) complementary base pairing between A and T, C and G and the role of the 
triplet code during protein synthesis 
 

 

(c) the process of ‘genetic profiling’ which involves cutting the DNA into short 
pieces which are then separated into bands 
 

 

(d) how 'genetic profiling' can be used to show the similarity between two DNA 
samples, the pattern of the bands produced can be compared to show the similarity 
between two DNA samples, for instance in criminal cases, paternity cases and in 
comparisons between species for classification purposes 
 

 

(e) the benefits of DNA profiling, for example to identify the presence of certain 
genes which may be associated with a particular disease 
 

 

(f) genes as sections of DNA molecules that determine inherited characteristics and 
that genes have different forms, called alleles, which are in pairs 
 

 

(g) the following terms: gamete, chromosome, gene, allele, dominant, recessive, 
homozygous, heterozygous, genotype, phenotype, F1, F2, selfing 
 

 

(h) single gene inheritance; be able to complete Punnett squares to show this; how 
to predict the outcomes of monohybrid crosses including ratios 
 

 

(i) the fact that most phenotypic features are the result of multiple genes rather than 
single gene inheritance 
 

 

(j) sex determination in humans: in human body cells, one of the pairs of 
chromosomes, XX or XY, carries the genes which determine sex, these separate 
and combine randomly at fertilisation 

 

(k) the artificial transfer of genes from one organism to another; the potential 
advantages, disadvantages and issues involved with this technology 
 

 

 
 
 
 



2 
 

DNA & Chromosomes 

• In the nucleus of most of our cells is a molecule called DNA 

– this is our genetic information 

• DNA carries the genetic code and is found as structures 

called chromosomes 

in the nucleus of our 

cells.   

• Normal human cells 

have 46 chromosomes 

arranged as 23 pairs.  

 

 

 

 

 

DNA is made of 

-a sugar-phosphate backbone 

- base pairs = A, C, T and G 

- A and T always pair up, C and G always pair up 

- the order of the bases in DNA determines the order of 

amino acids in a protein – this means that different base 

sequences will produce different proteins e.g. enzymes, 

hormones. 
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Chromosome structure 

Chromosome are found in pairs (one inherited from the father, one from the mother) 

Chromosomes can be divided into 

different sections called genes  

Genes in DNA contain coded information 

which determines the sequence of amino 

acids in proteins made by our cells. These 

proteins in turn affect the functioning of 

the cell and so the organism’s inherited 

characteristics.   

 

To enable genes to code for proteins, the 

bases A, T, G and C get together not in pairs 

but in triplets. This is how it works: 

• Each protein is made up of large 

numbers of amino acid molecules 

• Each triplet of bases codes for one 

particular amino acid 

• So amino acids are made in the 

number and order dictated by the number 

and order of base triplets 

• Finally, the amino acid molecules join together in a long chain to make a protein molecule. The 

number and sequence of amino acids determines which protein results. 

Since many of the proteins made are enzymes, genes control the cell's internal chemistry. 

Remember that gene/DNA sequences provide specific instructions to produce protein 
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Genetic profiling' 

• This involves cutting the DNA into short 

pieces which are then separated into 

bands.  

• The pattern of the bands produced can 

be compared to show the similarity 

between two DNA samples,  

• Used in criminal cases to identify 

suspects at a crime scene, paternity 

cases and species classification 

• DNA profiling could also be used to identify certain genes that could be associated with a 

particular disease – this is based on a statistical probability of the person having the disease 

 

DNA access – you need to consider the ethics of DNA access – some people consider that access 

to DNA profiles stored on computers needs to be restricted and controlled – this has wider issues of 

ownership and human rights 

 

You should also think about whether information from a person’s DNA should be kept on record and 

should third parties e.g. insurance companies be informed of the possible presence of a particular 

gene. 

. 
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Genes and Chromosomes 

• A pair of chromosomes has genes in the same 

position, opposite each other 

• Genes which control particular characteristics come as 

pairs.  

• Genes have different forms, called alleles, which give 

rise to variation in inherited characteristics.   

• Most characteristics are controlled by more than one 

gene 

• Human cells (not gametes) have 46 

chromosomes arranged as 23 pairs as 

shown in the diagram 

• One of each pair comes from the mother, 

one from the father.   

• As chromosomes come in pairs, genes 

must also come in pairs (alleles) and the 

combination of genes that you inherit gives 

rise to your individual characteristics. 

. 

 

 

 

 

 

 

In  
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Alleles – dominant or recessive? 

Alleles can be dominant or recessive: 

the characteristic controlled by a dominant 

allele develops if the allele is present on one 

or both chromosomes in a pair 

the characteristic controlled by a recessive 

allele develops only if the allele is present on 

both chromosomes in a pair  

 

Genetic definitions-  

Gamete - Gametes are sex cells -  male gametes are the sperm; the female gametes are the eggs. 

Gene –a short section of DNA which codes for a specific protein  

Chromosomes - The nucleus contains chromosomes - these are long, coiled molecules of DNA, 

divided up into regions called genes.  

Allele - Alleles are different forms of a gene. They can be dominant or recessive. 

Genotype – the pair of letters corresponding to the genes present e.g. EE, Ee, ee, AA, Aa or aa 

Phenotype – the appearance of the individual e.g. ear shape, eye colour, freckles etc 

Dominant – the allele that is always observed in the phenotype, given a capital letter 

Recessive, - the allele that is only observed in the phenotype if it is present in a pair e.g. ee, always     

given a lower case letter 

Heterozygous – an individual with one dominant and one recessive allele in their genotype e.g. Ee 

or Aa 

Homozygous – an individual with two identical alleles in their genotype e.g EE, ee, AA or aa 

F1 -  the offspring of crossing the parental (original) generation are called the F1 generation.  

F2 - the result of crosses between the F1 generation are called the F2 generation 

Selfing - the process of crossing two individuals from the same generation e.g. F1 
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Genetics examples-   

Ear shape is controlled by a gene that has 

two forms(alleles), E gives round ears and e 

gives square ears 

 

Father 

-Normal cells he has two alleles for ear 

shape E and e.   

-Genotype = Ee.   

E is a dominant allele, therefor phenotype 

= round ears).   Some sperm carry the E allele and some carry the e allele. 

 

Mother 

-Normal cells she has two alleles for ear shape E and e.   

-Genotype (the genes present) is Ee.   

E is a dominant allele, therefor phenotype = round ears).  Some eggs carry the E allele and some 

carry the e allele. 

 

Fertilisation (the joining of the egg and sperm) is 

random and so a Punnett square (in the diagram 

above), allows us to predict all the possible gene 

combinations.  The separate alleles from one 

parent go on one side and the other parent on the 

other. From this example, three would have round 

ears (EE and 2xEe) and one would have square 

ears (ee).. This is a 3:1 ratio of round:square ears.  
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Multiple gene and single gene inheritance 

Characteristics controlled by a single gene (one copy 

inherited from each parent) tend to have phenotypes 

that fall into separate categories. They show 

discontinuous variation. 

Discontinuous variation in a group of individuals can 

be shown using a bar chart.  

 

 

Most characteristics are controlled by multiple genes. These characteristics have phenotypes that 

can show a wide range of values, with each value following on from the value before. This is 

described as continuous variation. 

Continuous variation in a group of individuals can be shown using a histogram. 

 

 

 

 

 

 

 

 

Many phenotypes are also affected by environmental factors, such as the conditions to which the 

individual has been exposed. For example, a person's height is determined by the genes they have 

inherited and by the availability of food when they are growing. 

http://www.bbc.co.uk/education/guides/zdn82hv/revision/2#glossary-zx222hv
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What causes offspring to be male or female? 

 

• There are 23 pairs of chromosomes in each body cell.   

• You inherit one of each pair from your mother and one from your father.  

• The 23rd pair are known as the sex chromosomes and determine whether you are male or 

female. T 

• The X chromosome is larger than the Y chromosome.   

• XX equals a female and XY equals a male.   

• These separate when gametes are formed and 

combine randomly at fertilization – there is an 

equal chance of having a male or female baby. 
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Can genes be transferred between organisms artificially? 

Weeds compete with crops for water, sunlight and space. They therefore reduce crop quality and 

deposit weed seeds in crops. 

The diagram above (not drawn to scale) shows how soya bean plants have been genetically modified 

(GM) so that they are resistant to a herbicide (weedkiller)  

How is this done? 

1. Chromosome removed from 

cell of a weed that is resistant to 

herbicide 

 

2. Gene cut out of the DNA using 

restriction enzymes 

 

3. Chromosome removed from 

cell from the soya bean plant 

 

4. The ‘cut-out’ gene inserted into 

soya bean chromosome 

 

5. Chromosome inserted into 

embryo soya plant 

 

This is known as genetic engineering – isolating a gene from one organism and putting it into 

another gene of a different species –the organism that receives the gene is now genetically 

modified – hence the term ‘GM crops’ 
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Advantages of GM crop technology  

• The crop may be sprayed to kill weeds leaving 

the Soya plants unaffected.  

• This leads to increased yields due to reduced 

competition for space and nutrients but has the 

potential to affect the environment 

• May allow disease resistant plants to be developed 

• The farmer probably uses less chemicals (herbicides) and saves money 

 

Disadvantages of GM crop technology  

• Herbicide resistant genes may transfer to other species and make them herbicide resistant – 

may result in weeds becoming herbicide resistant 

• Unknown long-term health effects of eating these crops 

• Unknown ling-term effects on the environment 

 

Why do scientists need to carry out lots of experiments to evaluate this technology? 

• Scientists need to collect reliable data regarding possible effects on the environment and on 

health by organising crop trials and comparing the data collected.  

• The data may be used to help formulate policy decisions regarding the planting of these crops 

and inform consumers i.e. the public will also have more information available about these 

crops.  

• The information produced also affects the 

public perception of foods containing GM 

products and may influence out decisions 

as to whether we buy foods containing 

GM crops.  


