
Cancer POGIL 

 

Cells will only progress through the cell cycle when they are told to by proteins.  (Remember your DNA has the 

instructions for how to make proteins so basically the cell will only divide when the DNA tells it to.)  The 

proteins that tell the cell to divide are called proto-oncogenes.   

 

It seems that human cells are pre-programmed to reproduce up to 50 or 60 times maximum. Then they die. Stem 

cells provide a pool of dividing cells that the body uses to restock damaged or old cells. Other things can make 

the cell self destruct before it gets as far as doubling 60 times. If the genes of a cell are very badly damaged, or 

if the cell becomes detached from its proper place in the body, it will self destruct. This is called 'apoptosis'. 

Scientists are doing a lot of work on apoptosis at the moment.  

 

Cancer is a disease caused by normal cells changing so that they grow in an uncontrolled way. The 

uncontrolled growth causes a lump called a tumor to form. If not treated, the tumor can cause problems by 

spreading into normal tissues nearby or by causing pressure on other body structures.  

There are over 200 different types of cancer because there are over 

200 different types of body cells. For example, cells that make up 

the lungs can cause a lung cancer; however, there are different cells 

in the lungs, so there are different types of lung cancer.  

 

Cancer cells are different from normal cells in several ways. They 

don't die if they move to another part of the body and 

• Cancer cells don't stop reproducing  

• Cancer cells don't obey signals from other cells  

• Cancer cells don't stick together  

• Cancer cells don't specialize, but stay immature  

Unlike normal cells, cancer cells do not stop reproducing 

after they have doubled 50 or 60 times. This means that a 

cancer cell will divide over and over. 

 

The cancer cells may be able to stop themselves from self 

destructing. Or they may self destruct more slowly than 

they reproduce, so that their numbers continue to 

increase. Eventually a tumor is formed that is made up of 

billions of copies of the original cancerous cell. Scientists 

describe cancer cells as being 'immortal'. 

 

Mutations in the cancer cells override the normal 

signaling system. This causes the cells to divide, 

regardless of the damage the extra cells cause to the part of the body where 

the cancer is growing. 

 

Cancer cells can lose the molecules on their surface that keep normal cells 

in the right place. So they can become detached from their neighbors.  This 

partly explains how cancer cells spread to other parts of the body. 

 

Finally, unlike normal cells, cancer cells do not carry on maturing once they 

have been made. In fact, the cells in a cancer can become even less mature 

over time. With all the reproducing, it is not surprising that more of the 

genetic information in the cell can become lost. So the cells become more 

and more primitive and tend to reproduce more quickly and even more 

haphazardly. 



 

 

Focus on Cancer 

Doctors and scientists now know that each cancer starts with changes in one cell or a small group of cells. 

Usually, many years before you can feel a lump, or a doctor can see it on a scan, the cells have started to 

reproduce uncontrollably.  You can see from the differences between normal cells and cancer cells that the 

cancer cell seems to lose a number of vital control systems. This happens because some of the genes in the cell 

have been damaged or lost. Scientists call these changes 'mutations'. 

Genes are coded messages inside a cell that tell it how to behave. The genes are codes that tell the cell how to 

make many different proteins. One gene 'codes' for one protein.  Proteins are the building blocks that make up a 

cell. Some proteins act as 'on and off switches' that help to control how a cell behaves. For example, a hormone 

signal acts on a protein in or on the cell. The protein then sends a signal down a chain of switches. The final 

signal tells the cell to reproduce by dividing into two.  Mutation means that a gene has been damaged or lost. A 

mutation may mean that too much protein is made. Or that a protein is not made at all.  For example, a signaling 

protein may be permanently switched on. Other proteins, whose job is to control and limit cell division, may be 

permanently switched off. 

Something that damages a cell and makes it more likely to be cancerous is called a 'carcinogen'. For example, 

there are carcinogens in cigarette smoke.  

There are three different types of genes that are important in making a cell cancerous 

• Genes that encourage the cell to multiply (oncogenes)  

Some genes (proto-oncogenes) encourage cells to multiply or 'double'. Remember, normally, in adults, 

this would not happen very often.  But if these genes become mutated (oncogenes), they tell the cell to 

multiply all the time.  

• Genes that stop the cell multiplying (tumor suppressor genes)  

Some genes (tumor suppressor genes) are in the cell specifically to stop the cell multiplying or doubling. 

If one of these 'tumor suppressor genes' becomes mutated and stops working, then the cell may carry on 

and on multiplying. In other words it becomes immortal, which is one of the properties of a cancer cell. 

The best known tumor suppressor gene is called p53. This gene normally stops cells with other damaged 

genes from reproducing and encourages them to destroy themselves (apoptosis). p53 is damaged or 

missing in most human cancers. 

• Genes that repair other damaged genes (DNA repair genes) 

These genes normally repair any damage to the DNA that makes up the cell's genes. If these DNA repair 

genes are damaged, then other mutations are not repaired and the cell can copy the mutations into its 

daughter cells. These genes have been found to be damaged in some human cancers, including bowel 

cancer. 

Mutations can happen by chance when a cell is reproducing, or from exposure to a carcinogen or raditation. It is 

not easy for a normal cell to turn into a cancer cell. There have to be about half a dozen different mutations 

before this happens. Cells often destroy themselves if they carry a mutation. Or the cells might be recognized by 

the immune system as abnormal and killed. This means most precancerous cells die before they can cause 

cancer. Only a small number of the changes turn into a cancer.  
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A cancerous tumor is made up of billions of cancer cells. As the 

tumor gets bigger, the center of it gets further and further away 

from the blood vessels in the area where it is growing. So the center 

of the tumor gets less and less of the oxygen and the other nutrients 

all cells need to survive.  Scientists researching how tumors grow 

think that a cancer can't grow much bigger than a pin head before it 

needs to develop its own blood supply. Until it grows its own blood 

supply, the tumor cannot grow any bigger because the cells at the 

center of the tumor will die. 

Until cancers develop their own blood supplies they are so small 

that they will probably not be found unless they are somewhere 

where they are easy to spot, for example on the skin.  

 

 

It turns out that normal cells can stimulate new blood 

vessels to grow. This happens to repair damaged tissue 

when wounds are healing and is called 'angiogenesis'. 

So, normal cells have genes that can produce proteins 

which switch blood vessel growth on and genes that 

produce proteins which switch blood vessel growth off.  

The normal balance between the two genes is 

important and when it is lost the cancer will trigger 

tiny blood vessels called capillaries to grow. The 

cancer can then begin to grow rapidly. 

 

 

 

In order to spread, some cells from the cancer must break away, 

travel to another part of the body and start growing there. Cancer 

cells do not stick together as well as normal cells. They also may 

produce substances that stimulate them to move.  When cancer 

spreads and develops new tumors around the body this is called 

metastasis.   
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QUESTIONS: 

 

1. How many times can a normal cell divide?          

 

2. How do cells normally know how to die?          

               

3. What is apoptosis? Why is apoptosis so important to cells?        

               

4. How many different types of cancer are there?         

               

5. Why are there so many types of cancer?          

               

6. How many times can cancer cells divide?          

               

7. Why do scientists describe cancer cells as immortal?  (two reasons)      

               

8. Why can cancer cells spread while normal cells can not?        

               

9. How does cancer start?            

               

10. Why do we say ‘cancer cells have lost a number of vital control systems?’  (What is a control system?)  

              

               

11. What is a gene?  What does one gene code for?         

               

12. What is a mutation?               

13. The terms carcinogen and mutagen can be used synonymously.  What is a mutagen?    

               

14.  List 4 carcinogens.              

15. What is the difference between a proto-oncogene and an oncogene?      

               

16. Why do you think we call the study of cancer oncology?        

               

17. How do mutated tumor suppressor genes behave differently when they are mutated?    

               

18. How many mutations are needed to become a cancerous cell?        

19. What happens to cancerous cells in the center of a mass as a tumor becomes larger?    

               

20. What does cancer need to develop in order to grow and spread?       

               

21. What is angiogenesis?            

               

22. Today, many treatments revolve around stopping angiogenesis.  Why is this a good treatment option for 

patients?              

               

23. What is metastasis?             

               

 

 
 


