








Revision checklist  Genetics GCSE TRILOGY Biology 
Use this checklist to highlight your confidence and revision preparedness for upcoming exams. R  None. A  Some. G  Ready! 

An electronic version can be available to you if required. 

Specification  Statement Additional details R A G 
4.6.1.1 Sexual 
and asexual 
reproduction 

I know that meiosis leads to non-identical cells 
being formed. 

I can spell meiosis    

I know that mitosis leads to identical cells being 
formed 

I can spell mitosis    

I understand that sexual reproduction involves 
the joining (fusion) of male and female gametes 

Sperm and egg in animals    
Pollen and egg in flowering plants    

I can describe in sexual reproduction there is a 
mixing of genetic information which leads to 
variation (variety) in the offspring. 

    

I know that gametes are formed as a result of 
meiosis 

    

I know that in asexual reproduction, only one 
parent is needed 

There is no fusion of gametes.    
There is no mixing of genetic information    
Genetically identical offspring    
Clones    
Only mitosis involved    

4.6.1.2 Meiosis I know that meiosis results in the chromosome 
number to halve. 

    

I know that the fertilisation of gametes restores 
the full number of chromosomes. 

Found in adult body cells    

I know that cells that divide by meiosis happens in 
the reproductive organs 

Ovaries (female)    
Testes (male)    

I can describe cell division by meiosis Copies of the genetic information are made    
Cells divides twice    
Four gametes are produced    
Each gamete has a single set of chromosomes    
All gametes are genetically different to each 
other 

   

I know that after fertilisation, cells divide by 
mitosis. 

Increasing the total number of cells    

I can describe what happens to cells when they 
divide in the embryo by mitosis. 

Embryonic stem cells    
Replicate to make more stem cells    
Differentiate (specialise)    

4.6.1.3 DNA 
and the 
genome 

I can describe the structure of DNA Double helix    
Two chains of nucleotides (polynucleotide)    
Complementary base pairs    
Phosphate    
Deoxyribose sugar    
Base (Adenine / Thymine / Cytosine / Guanine)    

I can describe the term genome The entire genetic material of an organism    
I know that DNA is contained in chromosomes     
I know that a gene is a small section of DNA On a chromosome    
I can describe how genes code for a sequence 
of amino acids 

A gene codes for a specific protein    

I know that the human genome project finished 
in 2003 

    

I know that the human genome project was 
studied to help identify links between genes for 
different people 

Useful for medical screening    
Useful for medical diagnosis    
Useful for medical treatment    

I know the importance of the human genome 
project 

To search for genes linked to different diseases    
Understanding and treatment of inherited 
disorders 

   

Use in tracing human migration patterns from 
the past (ancestry / evolutionary links) 

   

4.6.1.4 
Genetic 
inheritance 

I can explain genetic inheritance terms Gamete    
Chromosome    
Gene    
Allele    
Dominant    
Recessive    
Homozygous    
Heterozygous    
Genotype    



Phenotype    
I know that some characteristics are controlled 
by one single gene 

Fur colour in mice    
Red-green colour blindness in humans    

I can define different versions of a gene are 
 

    

I know that the allele / alleles present are given a 
 

    

I know that the genotype codes for a phenotype Phenotype  expression of the characteristic 
(what is observed) 

   

I know how alleles are expressed given their 
genotype 

Dominant  always expressed if one or two 
copies present 

   

Recessive -only expressed if two copies present    
Homozygous  both alleles present are the 
same 

   

Heterozygous  both alleles present are 
different 

   

I know that it is usually combinations of multiple 
genes interact rather than one single gene that 
influences a phenotype 

    

I understand that probability is used to predict 
the results of a single gene cross 

Using a genetic diagram to predict offspring 
phenotype 

   

I can complete a punnet square diagram Genetic cross diagram    
I can extract and interpret information from a 
genetic cross diagram to link to family trees 

Pedigree diagrams used    

(H) I can construct a genetic diagram     
4.6.1.5 
Inherited 
disorders 

I know that genetic disorders are inherited     
I know that genetic disorders are caused by the 
inheritance of specific alleles 

    

I know the symptoms of polydactyly Having extra fingers / toes (digits)    
I know that polydactyly is caused by a dominant 
allele 

A person only needs one of the affected alleles 
to cause the symptoms 

   

I know the symptoms of cystic fibrosis Cell membrane disorder  over production of 
mucus 

   

Mucus build up in lungs prevents effective gas 
exchange 

   

Mucus build up in pancreas prevents enzymes 
acting on substrates for digestion (growth 
inhibition) 

   

I know that cystic fibrosis is caused by a recessive 
gene 

A person needs to have two recessive alleles 
(homozygous recessive) for the condition to 
cause the symptoms 

   

I can make informed judgements about issues 
concerning embryo screening given information 

Economic  related to money and prosperity    
Social  jobs, health, quality of living    
Ethical  decision making for another yes/no    

I appreciate that embryo screening and gene 
therapy may limit suffering  

Ethical issues arise  e.g. abortion kills the foetus 
(they did not have the choice to live or die) 

   

4.6.1.6 Sex 
determination 

I know that ordinary human body cells contain 23 
pairs of chromosomes 

    

I know that of the 23 pairs, there are 22 pairs of 
chromosomes that only code for characteristics  

    

I know that one pair of chromosomes determines 
secondary sexual characteristic development 

Female  XX    
Male  XY    

I can draw a genetic cross / punnet square 
diagram to show sex inheritance 

    

4.6.2.1 
Variation 

I can describe what the genome is The range of all genes in a cell / organism / 
species 

   

I know that the genome can interact with the 
environment to influence the development of an 
organism 

E.g. a person genetically has a fair skin colour, 
which darkens due to sunlight causing them to 

 

   

I know that variation means the differences in the 
characteristics of individuals of the same species 

(or population)    
Caused by genes inherited (genetic)    
Caused by developed conditions 
(environmental) 

   

Caused by a combination of genetic and 
environmental influence 

   

I can state that there is usually extensive genetic 
variation within a species 

    

I can recall that all variants of a gene or 
characteristic arise from mutations 

Most mutations have no effect on phenotype    
Some influence phenotype    
Very few determine phenotype    

I know that mutations occur continuously     



I understand that if a new phenotype is suited to 
the environmental change, it can lead to a 
relatively rapid change in the species 

Increase in number of the variant with the 
beneficial characteristic 

   

Leading to new species being formed    
4.6.2.2 
Evolution 

I can describe evolution A change in the inherited characteristics of a 
population over time 

   

Through a process of natural selection    
This may result in the formation of a new 
species 

   

I know that the theory of evolution by natural 
selection states that all species have evolved 
from simple lifeforms that first developed more 
than three billion years ago 

    

I can explain how evolution occurs through 
natural selection of variants 

Giving rise to phenotypes best suited to their 
environment 

   

I know the definition of a species Individuals can no longer interbreed    
No longer produce fertile offspring    
New species formed    

I know that new species can occur through 
natural selection if two populations of the same 
species become so different in phenotype to 
each other 

Reproductive isolation    

4.6.2.3 
Selective 
breeding 

I can explain the impact of selective breeding in 
different applications 

Food crops from wild plants    
Domesticated animals from wild animals    

I know that selective breeding is an artificial 
selection mechanism 

Humans decide which organisms breed 
together 

   

I know that selective breeding is a process by 
which humans breed plants and animals for 
particular genetic characteristics 

This has occurred for thousands of years    

I can describe the process of selective breeding Choosing parents with the desired 
characteristics 

   

From a mixed population    
Breed together the parents    
Continue over many generations    
Until the offspring show the desired 
characteristics 

   

Disease resistance in food crops    

I can identify examples of particular desired 
characteristics 

Animals which produce more meat or milk    
Domestic dogs with a gentle nature    
Large or unusual flowers    

I understand there are issues with selective 
breeding prone to disease or inherited disorders 

   

Ethical challenge of deciding the fate or 
offspring due to the choices made by humans 

   

4.6.2.4 
Genetic 
engineering 

I can describe genetic engineering as a process Involves the modifying of a genome of an 
organism 

   

Introducing a gene from another organism    
To give a desired characteristic    

I know that plant crops have been genetically 
engineered 

To produce bigger, better fruits    
To be resistant to disease(s)    

I know how bacterial cells can be genetically 
engineered to produce useful substances  

E.g. human insulin    
Genes from the chromosomes of humans (and 
other organisms) 

   

Are cut out from the host cell DNA    
Then transferred to the (vector) DNA of another 
organism 

   

I can explain the potential benefits and risks of 
genetic engineering 

In agriculture    
In medicine    

I understand that people can object to genetic 
engineering 

    

I know that GM crops are called 
 

    

I can describe benefits of GM crops Resistant to insect attack    
Resistant to herbicides    
Increased yield (typical result)    

I can describe concerns of GM crops Effect on populations of wild flowers and 
insects 

   

Human health when eating GM crops    
Effects have not been fully explored    

I know that modern medical research is exploring 
the possibility of genetic modification to 
overcome inherited disorders 

    

(H) Enzymes are used to isolate the required gene    



I can describe the main steps in the process of 
genetic engineering 

This gene is inserted into a vector    
The vector is usually a bacterial plasmid or a 
virus 

   

The vector is used to insert the gene into the 
required cells 

   

Genes are transferred to the cells of animals, 
plants or microorganisms at an early stage in 
their development 

   

The organism develops with desired 
characteristics 

   

I can interpret information about genetic 
engineering techniques  

    

I can make informed judgements about issues 
concerning genetic engineering and GM crops 

(and cloning)    

4.6.3.1 
Evidence for 
evolution 

I can describe the evidence for evolution Fossils    
Antibiotic resistance    

I know that the theory of evolution by natural 
selection is now widely accepted 

    
Characteristics are passed on to offspring in 
genes 

   

Further evidence in the fossil record    
Antibiotic resistance development (evolution) 
in bacteria 

   

4.6.3.2  
Fossils from millions of years ago 

Found in rocks    

I can describe the ways that fossils are formed     
Parts of organisms that do not decay because 
those conditions are absent 

Water    
Microorganisms    
Warmth    
Oxygen    

Parts of the organism are replaced by minerals as 
they decay 

    

Preserved traces of organisms Footprints    
Burrows    
Rootlet traces    

I know that many forms of life were soft-bodied Leave few traces behind    
Traces left destroyed by geological activity    

I understand that scientists cannot be certain 
about how life began on Earth 

    

I can extract and interpret information from 
evolutionary trees 

Common ancestor    
Relatedness between species    

4.6.3.3  
Extinction 

I know that extinction occurs when there are no 
living individuals of a species still alive 

    

I can describe factors which may contribute to 
the extinction of a species 

    

4.6.3.4 
Resistant 
bacteria 

I know that bacteria evolve rapidly because they 
reproduce at a fast rate 

    

I can describe how mutations of bacterial 
pathogens produce new strains 

Strains may be resistant to antibiotics    
Resistant strains are not killed by antibiotics    
Antibiotic resistant strains survive and 
reproduce 

   

Population of the resistant strain rises    
People are not immune so resistant strain can 
spread quicker 

   

No effective treatments available for antibiotic 
resistance 

   

I know that MRSA is resistant to antibiotics Methicillin Resistant Staphylococcus aureus    
I know that it is possible to reduce the rate of 
development of antibiotic resistant strains of 
bacteria 

Doctors limit supply / prescription of antibiotics 
to non-serious / viral infections 

   

Patients complete the course of antibiotics 
killing all the bacteria (less bacteria, less 
chance of mutations) 

   

Agricultural use of antibiotics restricted    
I know that the development of new antibiotics is 
costly and slow 

Unlikely to keep up with the emergence of new 
resistant strains 

   

4.6.4 
Classification 
of living 
organisms 

I know that traditionally, living things are classified 
into groups because of structure and 
characteristics 

    

used today 
Kingdom    
Phylum    
Class    
Order    
Family    



Genus    
species    

I can name organisms using the binomial system Genus species    
I can describe the impact of developments in 
biology on classification systems 

E.g. the (electron) microscope    
E.g. genetic fingerprinting    

I can describe the impact of developments in 
biology on classification systems 

    

I know that evidence of internal structures 
became more developed due to the 
improvement of different microscopes 

    

I know that biochemical processes, when 
understood, progressed the models of 
classification 

    

I know that chemical analysis data gave rise to 
 

    

I know that the three domain system  is 
developed by Carl Woese 

Archaea (primitive bacteria, extremophiles)    
Bacteria (true bacteria)    
Eukaryota (protists, fungi, plants, animals)    

I know that evolutionary trees are a method to 
show how organisms are related 

    

I know that classification data is used for 
evolutionary trees 

Fossil data    

Mathematical 
skills 

I can use direct proportion and simple ratios to 
express the outcome of a genetic cross 

    

 










