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Biology Unit 4 - Topic 2 Cell Division & Stem Cells 
 
 
GCSE Exam Specifications: 
 

Topic 2 Revision 
completed 

Higher tier content is written in bold  

(a) chromosomes as linear arrangements of genes, found in pairs in body cells. 
 

 

(b) the functions of cell division by mitosis and meiosis 
 

 

(c) the outcomes of mitotic and meiotic divisions and be able to compare these 
 

 

(d) the fact that if mitosis is uncontrolled, cancer can occur 
 

 

(e) stem cells: the cells in mature tissues have generally lost the ability to 
differentiate; some cells, in both plants and animals, do not lose this ability and 
these are called stem cells 
 

 

(f) the potential of both adult and embryonic stem cells to replace damaged tissue 
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Chromosomes 

 In the nucleus of 

most of our cells is 

a molecule called 

DNA – this is our 

genetic information 

 Chromosomes are made of DNA and they are a linear arrangement of genes 

 A gene is a short section of DNA. Each gene codes for a 

specific protein by specifying the order in which amino 

acids must be joined together. 

 Normal human cells have 46 chromosomes arranged as 

23 pairs.  

 

Cell Division 

Mitosis = growth and repair 

Meiosis = gamete formation 
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Comparing mitosis and meiosis 

Mitosis Meiosis 

Used for growth and repair Used in the production of gametes (e.g. 

egg + sperm) 

Cells produced have the same number of 

chromosomes as the original cell 

Cell produced have half the number of 

chromosomes of the mother cell 

Two daughter cells produced Four gametes (e.g. sperm, egg) produced 

Each new cell is genetically identical to the 

original 

Each meiotic division produces cells that 

are genetically different  

 

Sites of mitosis include root and shoot tips in plants and repair and replacement of cells in 

animals. 

Sites of meiosis include anthers and ovaries in plants and ovaries and testes in humans –.  

Remember that not all organisms have a chromosome number of 46 (23 pairs) – this 

applies to humans – other organisms may have a different chromosome number. 

 

Cell produced in meiosis have half the number of chromosomes of the mother cell so that, 

at fertilisation, the correct chromosome number is restored 
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Mitosis and Cancer 

Multicellular organisms use cell 

division for growth and repair of 

damage such as wounds. 

The new cells produced by cell division 

are genetically identical to the parent 

cell because they each receive a copy 

of all the chromosomes it has in its 

nucleus. 

 

 

 

 
Sometimes the cells in part of a 

multicellular organism divide 

uncontrollably. The result is a large 

mass of cells called a tumour. If 

tumour cells successfully invade 

other tissues in the body the result 

is cancer. 

 

 

 

 

 

 

http://www.bbc.co.uk/education/guides/z42bkqt/revision/2#glossary-zwjkmp3
http://www.bbc.co.uk/education/guides/z42bkqt/revision/2#glossary-zp9cq6f
http://www.bbc.co.uk/education/guides/z42bkqt/revision/2#glossary-z6xqpv4
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Stem Cells 

In mature tissues, cells have generally lost the ability to differentiate (develop into different cells); 

Some cells, in both plants and animals, do not lose this ability and these are called stem 

cells.  Specialised cells originate from undifferentiated stem cells that have the capacity to 

develop into these specialised cells. 

A stem cell is an ‘undifferentiated cell that has the potential to differentiate into a 

specialised cell’ 

 

 

 

 

 

 

 

 

 

 

In humans, the bone marrow is a source of 

stem cells.  Embryos are also a source of 

stem cells.  Plants have stem cells in their 

shoot and root tips which retain their ability to 

differentiate into other cells throughout the 

life of the plant - these cells are found at the 

growing points – called the meristems. 
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Medical uses of stem cells 

Stem cells are able to treat 

damaged or diseased 

tissue, providing a potent 

medical tool. The benefits 

of using your own stem 

cells include:  

no rejection, 

no need to find a donor,  

no need for tissue typing.  

 

 

 

What are the objections to stem cell research? 

Some people feel that embryos should not be used for research as each one is a potential human 

life and other sources of stem cells should be found.  The embryos used are grown in the 

laboratory and are not the result of natural conception so others feel that their use is justified. 

Other people feel that curing people who are already suffering is more important than the rights of 

embryos.   Stem cell research is banned in some countries and where it does take place, it has to 

follow strict guidelines  

 

 

 

 

 

 


