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Get into the zone!  
This is a stem cell.  

 
 
It is called a pluripotent stem cell because it can develop into one of a number of 
different types of cell.  
 
This stem cell can develop into: 
 

• a red blood cell or  
• a white blood cell or  
• a nerve cell.  

 
How can a stem cell do this?  
 
One way to think about this is to imagine the cell travelling down a curved sloping 
surface towards you. 
 
Think of it like a ball in a pinball machine. As the ball travels down the slope from the 
top to the bottom it can be nudged along different pathways.  
 
In the pinball machine, the ball is moved by the flipper buttons and the objects it 
meets on its journey. These nudge the ball, causing it to travel in one particular 
direction.  
 

 
 
The surface down which the stem cell travels is shown on the next page.  
 
It is called an epigenetic landscape.   
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The surface is folded to form a series of ridges and channels.  
The ridges and channels are shaped by the many different chemicals inside and 
outside the stem cell. 
 
These chemicals control which genes are switched on and which are switched off in 
the stem cells. Like in a pinball machine, these chemicals nudge the stem cell down 
different paths of development.  
 
There are many genes involved the growth of stem cells.  
 
The active genes produce proteins that determine the shape, size and form of the 
mature cell that grows from the stem cell.  
 
The stem cell will travel down one channel, and will develop into the cell type, made 
by that channel.  
 

 
 

(a) Write these names under the appropriate cell type:  
 
red blood     nerve    white blood 
cell     cell    cell 
 

(b) (i) Name the cell type that will form when a stem cell is nudged into zone 
           60.  
(ii) Name the cell types that will form when the stem cell is nudged into 

zone 20.  
 

(c) Explain why some of the stem cells in zone 20 form into red blood cells, whilst 
others form into white blood cells.  

 

A 
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(d)  Explain why the shape of the epigenetic landscape is different in zone 60 and 
zone 20.  
 

(e) Compare epigenetic landscape (A) above with the epigenetic landscape (B) 
shown below. Which stem cell can differentiate into more cell types? Explain 
your answer. 
 
 

B 


