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Cell division and Mitosis 

 
Mitosis is the process that produces two identical daughter cells. Before mitosis, the 
chromosomes of the cell are copied. There are five phases of mitosis, interphase, prophase, 
metaphase, anaphase and telophase. The cell spends most of its life in the interphase. 
During this phase the cell grows to its maximum size and performs its normal functions. 
Many scientists do not count interphase as part of mitosis.  
In prophase, the chromatin condenses into chromosomes (human cells have 46 
chromosomes). Each chromosome eventually can be seen to consist of two strands or sister 
chromatids joined at the centre by a centromere in an X shape. The nuclear membrane 
disappears. The centriole splits and starts to move to opposite poles. Spindle threads form 
between the poles.  
In metaphase, chromosomes lie on the equator of the cell. Each chromosome is attached to 
the spindle microfibers by its centromere. The chromosomes appear in a straight line across 
the middle of the cell. 
In anaphase the centromere splits. Each chromosome divides into two sister chromatids. 
Each chromatid is moved to opposite poles of the cell by the shortening of the spindle 
fibres. Chromatids (now called daughter chromosomes) gather at opposite poles of the cell. 
In telophase, a nuclear membrane forms around each of the daughter chromosomes that 
have gathered at the poles. The daughter chromosomes uncoil to form diffuse chromatin. 
The cytoplasm then divides during a process called cytokinesis. 
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Diploid means having two complete sets of chromosomes, one from each parent. Haploid 
means having a single set of unpaired chromosomes. 
 
Cancer is a cell condition in which something goes wrong in the cell cycle and the cells start 
to duplicate uncontrollably. This forms a mass called a tumour. Malignant tumours can 
spread if the cancerous cells get in the bloodstream and form more tumours all over the 
body. The three main ways of treating cancer are either with radiation treatment, surgical 
removal of tumour or chemotherapy (some patients may also resort to traditional healing 
methods). 
 
Stem cells are cells which are not terminally differentiated and are therefore able to 
produce cells of other types. Medical researchers hope to use them to produce tissues and 
organs for patients. Adult stem cells can be found in some part of the body, like bone 
marrow and in umbilical cord blood. They can only produce a limited number of cells types. 
Embryonic stem cells originate from 5 day old embryos and can differentiate into any type 
of cell. Most common cloning method is somatic cell nuclear transfer (see first diagram on 
next page). In vitro fertilisation (IVF) means “fertilisation in glass” (see second diagram on 
next page) 
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