
 

 
 

CELL DIVISION: MITOSIS           05 MARCH 2014 

 
Lesson Description 

In this lesson we: 

 Look at relevant terminology 

 Look at the Cell Cycle 

 Discuss the purpose of cell division 

 Consider what is Mitosis? 

 Look at the stages of cell division in animals and plant cells. 

 Consider when cell division goes wrong – cancer. 
 

 
Summary 

Terminology 

Mitosis 

Cell cycle 

Chromosome 

Chromatids 

Centromere 

Interphase 

Prophase 

Metaphase 

Anaphase 

Telophase 

Benign 

Cytokinesis 

Karyokinesis 

Malignant 

Tumor 

Cancer 

 

Cell Cycle 
The cell cycle starts when the cell forms and ends when, as a mature cell, it divides into two 
daughter cells. Each cell has its own cycle. 

The cell cycle has three parts. First is interphase which is cell growth, the second is mitosis which is 
cell division and the third is cytokinesis, the stage in which the cytoplasm divides into two parts at the 
end of cell division. 

 

Pie graph showing the life cycle of a cell (Cell cycle) 

  



 

 
 

Interphase is when the cell grows to its full size, the nuclear material is copied and ready for a new 
division, and new organelles are made to fill the cytoplasm. 

Mitosis is the division of the nuclear material into two identical sets. 

Cytokinesis is the division of the cytoplasm into two half-sized parts again. 

 

Diagram showing the structure and parts of a chromosome 

The Purpose of Mitosis  

Mitosis has three purposes 

Growth: multicellular organisms need cell division to grow; they all start as a single cell and soon 
have a huge number of cells. 

Repair: organisms constantly repair and renew themselves; worn out or dead cells are replaced 
through cell division. 

Reproduction: single - celled organisms, such as bacteria and protists, also reproduce by cell division 
(binary fission and budding) 

Location of Mitosis 

In plants, mitosis occurs in the apical meristem tissue behind the tip of the root or stem and in buds 
and in the lateral meristem tissue underneath bark. 

In animas, it happens in specific places in the organs, like bone marrow and skin basal layers. 

Some tissues are continuously being replaced by mitosis. Examples include epithelium tissue and 
connective tissue.  Others, like liver and skin cells, only divide when it is necessary to repair damage.  

What is Mitosis? 
Mitosis is linked to cell growth. It is the process of cell division – a mature cell divides into two 
identical new cells. Mitosis usually takes an hour or two. Mitosis is a continuous process. 

The Stages of Mitosis in Animal and Plant Cells 
Two division processes are important in mitosis: 

 Karyokinesis: is the division of the nucleus 

 Cytokinesis: is the division of the cytoplasm 

 

To make it easier to describe, we divide mitosis into four phases. 

1. Prophase 

2. Metaphase 

3. Anaphase 

4. Telophase 



 

 
 

Mitosis in Animal Cells 

Interphase 

 

 

Cells may appear inactive during this stage, but they are quite the opposite. This is the longest period 
of the complete cell cycle during which DNA replicates, the centrioles divide, and proteins are actively 
produced. 

Prophase 

 

 Centrosome is made of two separate centrioles. 

 Fibres form between the centrosomes to form spindle fibres. 

 Centrosomes move to the opposite of the cells. 

 Each chromosome is visible as two chromatids joined by a centromere. 

Metaphase 

 

 The nuclear membrane has disintegrated.  

 Chromosomes line up at the equator of the cell. 

 Each chromosome becomes attached to a separate spindle fibre and starts to move towards 
the equator of the cell. 

  



 

 
 

Anaphase 

 

 Each chromosome separates into its sister chromatids by the action of spindle fibres pulling 
each towards a spindle pole. 

 Each chromatid (now called a daughter chromosome) is pulled to opposite sides (poles) of 
the cell. 

Telophase 

 

 Cytokinesis starts by the cell membrane starting to constrict at the equator of the cell. 

 A nuclear membrane and nucleolus form in each daughter cell. 

 Each daughter cell has the same number of chromosomes as the parent cell. 

When cell division goes wrong - Cancer 
The cell cycle is controlled by signals and the body cells divide between 20 to 50 times, then get old 
and die. However, some cells ignore the signals and carry on dividing to form a mass of cells which 
become cancerous. They cause different cancers depending on where they are. Cancer is 
dangerous because it can spread and attack healthy organs. 

 

 

Diagram showing the difference between a benign and malignant tumour 
 

  



 

 
 

There different kinds of cancers: 

1. Carcinomas: skin or epithelium cancer lining organs, glands and skin 

2. Sarcomas: bone, cartilage and muscle 

3. Leukemia: blood and lymphatic and immune system 

Causes of Cancer and Types of Tumors 

Cancer is uncontrolled cell growth. It starts when a normal cell has genetic changes that affect the cell 
cycle control system. A cell like this is usually destroyed by the body’s immune system. If it is not 
destroyed, a tumor develops.  

Different types are caused by different factors called carcinogens. 

These could be: 

 Inherited - you are more likely to get it if a parent has had cancer. 

 Radiation - from over exposure to the sun, x- rays and radioactivity. 

 Smoking - it causes cancer of the lung and mouth 

 Hormonal imbalances 

 Processed foods - eating too much of processed food  

 Pollutants and pesticides – over exposure can harm people 

 Viruses. 

There are two types of tumors: 

1. Benign tumor: cell masses that stay at one site; does not spread 

2. Malignant tumor: cancerous cells can leave the first site and invade other organs and tissue 
in a process called metastasis. 

 

 

Diagram showing how metastasis of malignant tumours occur 

  



 

 
 

Treatment of Cancer 

Treating cancer is very complex, because there are over 200 types, with many causes. Doctors 
choose treatment based on where the cancer is, type of tumor, stage of the disease and general 
condition of the patient.  

Treatment is of three kinds using medical technology: 

 Surgery: to cut out with a scalpel or laser the tumor 

 Chemotherapy: chemical compounds kill the cancer cells or stop their DNA from making new 
cells; given by injection or table; often has a side effect such as nausea, vomiting  

 Radiation: can use machines, injections of compounds and capsules; often has side effects 
such as burning, nausea and vomiting. 

 

Treatment using traditional technology: 

 Traditional medicines such as herbs 

 Prayer, positive thinking techniques and living healthy through exercise, good eating habits 

 
Test Yourself 

Question 1 

DNA replication takes place during this stage in the cell cycle. 

A. Death phase 

B. Interphase 

C. Prophase 

D. Cytokinesis 

Question 2 

Chromatin network untangles, chromosomes condense and chromatids become visible in. 

A. Interphase 

B. Metaphase 

C. Cytokinesis 

D. Prophase 

Question 3 

If a human cell starts the process of mitosis with 46 chromosomes and then divides into two cells. 
Each cell at the end of mitosis has:  

A. 23 chromosomes 

B. 46 chromosomes 

C. 92 chromosomes 

D. 44 chromosomes 

  



 

 
 

Question 4 

The functions of mitosis are to: 

A. produce sperm and egg cells 

B. allow growth of organisms 

C. allow some small animals and some plants to reproduce asexually 

D. replace cells that have died 

Question 5 

Metastasis is: 

A. the process whereby chromatids split during metaphase 

B. a problem that occurs during metaphase 

C. cell division that causes a benign tumour to form 

D. the spreading of cancer cells from one place to another in the body 

Question 6 

Which of the following is not a treatment for cancer: 

A. chemotherapy 

B. radiation 

C. sun exposure 

D. surgery 

Question 7 

Which of the following cancers cannot occur in males: 

A. breast 

B. colon 

C. liver 

D. ovary  

Question 8 

Which of the following does not occur in during interphase? 

A. spindle formation 

B. cytokinesis 

C. DNA replication 

D. growth 

Question 9 

Cell structures made of individual microtubules fibres that are involved in moving chromosomes 
during cell division are called 

A. centrioles 

B. centromeres 

C. spindles 

D. chromatids 



 

 
 

Question 10 

The process whereby the cytoplasm divides is called 

A. anaphase 

B. cytokinesis 

C. karyokinesis 

D. telophase 

 
Improve your Skills 

Question 1 

The diagram below shows various cells undergoing cell division at different stages. Study the diagram 
and then answer the questions that follow. 

 

1.1 Identify whether cell division in the above diagram is occurring in a plant or animal cell.  
Give a reason for your answer.        (2) 

1.2. Identify the four different mitotic stages in the diagram.     (4) 

1.3. Which part of a cell actually divides during mitosis?     (1) 

1.4. In which type of cell does mitosis occur --- prokaryote or eukaryote? Explain why.  (3) 

1.5. Name a type of cell that doesn’t undergo mitosis.     (1) 

1.6 Name, in order, the four stages of mitosis.      (2) 

1.7. Name 2 distinguishing characteristics that happen to a cell during Early Prophase. (2) 

1.8. Why do chromosomes become visible during prophase?     (1) 

Question 2 

2.1. How many chromosomes are there in a human body cell?    (1) 

2.2. Draw and label the parts of a chromosome as it would appear in prophase.  (5) 

2.3. Chromosomes can only be seen when a cell is __________________.   (1) 

2.4. Uncoiled chromosomes are called ____________________.    (1) 

2.5. DNA tightly coils by wrapping around what kind of proteins?    (1) 



 

 
 

2.6. What are duplicated (doubled) chromosomes called?      (1) 

2.7. What is a karyotype?         (1) 

2.8. Differentiate between autosomes and gonosomes.     (2) 

Question 3 

The micrograph below shows some tissue undergoing mitosis. 

 

Study the micrograph above and answer the following questions. 

3.1. Name one place in all animals where you would expect to find the above tissue.  (1) 

3.2. Name the phase in number 1. Give a reason for your choice.    (2) 

3.3. The two cells labelled 2 are daughter cells. If the original mother cell had 46 
 chromosomes how many chromosomes does each daughter cell contain?  (1) 

3.4 Explain what is happening at number 4.       (3) 

3.5 Name the phase in the cell labelled 5. Give a reason for your answer.   (2) 

 
Links 

 Magnification simulation http://www.cellsalive.com/howbig.htm 

 Animal / Plant Cell http://www.cellsalive.com/cells/cell_model.htm 

 3D animation of a cell: http://www.xvivo.net/the-inner-life-of-the-cell/ 

http://outlook/owa/redir.aspx?C=1hK8Lu2lh06sVgQGGR93E9KOzYbZ288IszsWHF9-IbtiE8grU4dtzTjV630hZZFKT6d_gYGkVhs.&URL=http%3a%2f%2fwww.cellsalive.com%2fhowbig.htm
http://outlook/owa/redir.aspx?C=1hK8Lu2lh06sVgQGGR93E9KOzYbZ288IszsWHF9-IbtiE8grU4dtzTjV630hZZFKT6d_gYGkVhs.&URL=http%3a%2f%2fwww.cellsalive.com%2fcells%2fcell_model.htm
http://outlook/owa/redir.aspx?C=1hK8Lu2lh06sVgQGGR93E9KOzYbZ288IszsWHF9-IbtiE8grU4dtzTjV630hZZFKT6d_gYGkVhs.&URL=http%3a%2f%2fwww.xvivo.net%2fthe-inner-life-of-the-cell%2f

