
 
Highsted Knowledge Organiser Biology Year 9: Cell Division 

What I need to know 
Cell division-mitosis; 
Growth and differentiation; 
Stems cells and stem cell dilemmas. 
Calculate the percentage of time a cell is in each stage of the cell cycle. 
Evaluate the use of stem cells in research. 
 

Key Vocabulary: 
Chromosome: made of DNA and contains genes that code for certain 
characteristics. 
Nucleus: membrane bound structure that contains DNA 
Gamete: a sex cell e.g. sperm or egg. 
Genes: short sections of DNA that code for a characteristic. 
Allele: a different version of a gene. E.g. the allele for blue eye or green eyes 
Zygote: a single new cell made after a sperm and egg fuse. 

Allele: a different version of a gene. E.g. the allele for blue eye or green 
eyes. 
Cell cycle: the series of stages the cells goes through in cell division. 
Mitosis: cell division that produces two genetically identical cells. 
Differentiate: where a cell become specialised to perform a particular 
function 
Stem Cell: an unspecialised cell that can differentiate into any type of cell. 
Cloning: producing genetically identical offspring. 
 

 

 

 

Stem Cells 
Embryonic stem cells are undifferentiated cells, they have the potential to 
turn into any kind of cell.  
Adult stem cells are found in the bone marrow, they can only turn into 
some types of cells e.g. blood cells.  
Uses of stem cells: 
• Replacing faulty blood cells; 
• making insulin producing cells; 
• making nerve cells. 

 
 
 
Stem Cells in Plant 
In plants, stem cells are found in the meristem. These stem cells are able to 
produce clones of the plant. They can be used to grow crops with specific 
features for a farmer, e.g. disease resistant. 
 

Stem cell dilemmas 
 • Embryonic stem cells (ESCs) can 
be collected & cloned for potential 
medical uses.  
• This raises ethical & religious 
issues however, as some believe it 
interferes with human reproduction 
& the embryo cannot give consent.  
• Adult stem cells on the other hand 
might be infected with viruses, as 
well as triggering an immune 
response if the donor & patient are 
unrelated. DNA replication & 
production of new cell organelles 
e.g. ribosomes & mitochondria  
 

 

Therapeutic cloning 
 • An embryo is produced with the 
same genes as the patient.  
Stem cells from the cloned embryo 
are not rejected by the patient & so 
could be used for medical 
treatment. 
 

 
Challenge question:  
Why are plant stem cells useful to agriculture? Why might stem cells not be as successful as once hoped? 
 
Suggested reading  
https://www.bhf.org.uk/informationsupport/heart-matters-magazine/research/breakthroughs-in-stem-cell-research 
https://www.bbc.co.uk/news/topics/cvenzmgygr8t 
https://hsci.harvard.edu/diabetes-0 
 

 

Mitosis and the cell cycle 
Stage 1: DNA replicates 
and forms two copies of 
each chromosome and 
increase the number of cell 
organelles. 

Stage 2: Mitosis: one set of chromosomes are pulled to each end of the cell and 
the nucleus divides. 
Stage 3 :the cytoplasm and the cell membranes divide to form two genetically 
identical cells. 



 
Highsted Knowledge Organiser, Biology, Term 3, Year 9: Organisation and the Digestive system 

What I need to know 
Tissues and organs; the human digestive system; 
chemistry of food; enzymes; factors effecting 
enzymes. 
Required practical activity 4: use qualitative 
reagents to test for a range of carbohydrates, lipids 
and proteins. 
Required practical activity 5: investigate the effect 
of pH on the rate of reaction of amylase enzyme. 
Key Vocabulary: 
Cell: The basic building block of all living organisms. 
Tissue: A group of cells with a similar structure and 
function. 
Organs: Aggregations of tissues performing specific 
functions.  
Organ systems: Groups of organs that work 
together to form organisms. 
Enzymes: Biological catalysts that increase the rate 
of reactions in living organisms 
Amylase: An enzyme produced in the salivary 
glands and pancreas that breaks carbohydrates 
down into glucose. 
Metabolism: that is the sum of all reactions in the 
cell or body. 
Denatured: the substrate will no longer fit into the 
active site of the enzyme as it has lost its 3D shape. 
Lipase: An enzyme that is produced in the pancreas 
that breaks lipids down into fatty acids and 
glycerol.  
Protease: An enzyme produced in the stomach and 
pancreas that breaks proteins down into amino 
acids. 
Bile: A substance made in the liver and stored in 
the gallbladder which is used to neutralise stomach 
acid in the intestine and emulsify fats. 
Challenge question: Why is the gut important to 
you mental wellbeing. 
Suggested reading: 
https://www.bmj.com/content/361/bmj.k2179 
https://www.youtube.com/watch?v=1UvuBYUbFk0 
 

 
 



 
Highsted Knowledge Organiser, Biology, Term 4, Year 9: Heart and lungs 

What I need to know 
Blood 
Blood vessels 
The heart 
Helping the heart 
Breathing and gas exchange 
 
Key Vocabulary: 
Alveoli 
Aorta 
Artery 
Atrium 
Bronchi 
Bronchiole 
Capillary 
Cardiac 
Coronary 
Double circulatory system 
Plasma 
Platelet 
Pulmonary 
Valve 
Vein 
Vena cava 
Ventricle 
 
Challenge question:  
How does gas exchange and the circulatory system work 
together? 
 
Suggested reading:  
www.kerboodle.com 
https://www.bbc.co.uk/bitesize/guides/zsncsrd/revision/2 
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