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Why do cells divide?  

     There are many reasons for this. Cells absorb and release nutrients threw their 
membrane. The larger the cell, the harder it is to get rid of all the waste that is 

produced. So, if there are many small cells (more surface area) rather than one 
large cell, the waste can be disposed of more readily. The other 3 reasons are 

critical to the survival of all organisms: Growth, repair and reproduction. 

 
. Growth: This is a result of mitosis. The more cells in an organism, the larger 

that organism is Humans start off as one single cell, and by the time they are 

adults, they have over 10 trillion cells!!! This increase in the number of cells also 
allows for some of those cells to be specialized for various functions. This is 

important to the survival of many organisms. 

 
. Repair: This is a result of mitosis. If tissue is damaged, repair is extremely 

important With some organism, they are even able to regenerate lost limbs (such 

as arms or tails). For us, this is important because it can repair skin, blood vessels 
and bones, for example. This also replaces cells that have died. You have a 

"new" skin every 28 days! That means that the old cells died and the new ones 

took their place. 
 

. Reproduction: This is a result of mitosis or meiosis, depending on the type of 

reproduction. There are two types of reproduction. The first type is asexual 
reproduction, and this is when there is only one parent. This results from normal 

cell division' This occurs in bacteria, protests, fungi, some plants and some 

animals. The offspring are genetically " .identical to that of the parent. The other 
type of reproduction is sexual reproduction . This is when the offspring have a 

combination of both parents DNA. 

 

Types of Reproduction 

There are two basic types of reproduction in cells: asexual and sexual. There are 

several ways cells may reproduce asexually: binary fission, 
vegetative reproduction, budding and mitosis. There is only 

one way to reproduce sexually – meiosis. 

Asexual:  
Binary Fission  occurs in prokaryotic cells such as bacteria 

and cyanobacteria. The prokaryotic genetic material is a single 
copy of circular DNA with non-histone proteins. This DNA 
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replicates and makes an exact copy . The bacterium now has two pieces of DNA, 

both which move apart in the cell. The cell begins to form a cell wall between the 
two pieces and the cell divides equally in two to produce two cells identical in 

nature to the "Parent " cell. 

 
 Vegetative Reproduction This form of reproduction is also asexual. You 

probably have practiced a form of this when you have broken off a piece of a 

plant and rooted it to produce a new plant. In humans, that would be somewhat 
akin to ripping off a human's arm and planting it to produce a new human. At 

first, it seems humans don't have this form.   

 

Budding 

Budding is similar to binary fission except there is an unequal 

division of the cytoplasm after the nucleus divides. A common 
life form that buds is yeast. 

Mitosis: 
Cell cycle 

How do cells know when to divide? There are hormones in an organism's body 
that sends signals to the cells to prepare for division when it is needed. This is all 

part of the cell cycle, which is made up of various phases, beginning at the start 

of one cell division and ending at the start of another. The time it takes to 
complete a cell cycle varies greatly among organisms . Typically, a dividing 

mammalian cell completes its cell cycle in about 24 hours, but some cells, like 

certain cells in the human liver, have cell cycles lasting more than a year. During 
the cycle, growth occurs throughout the G1 and G2 phases (referred to as “gap” 

phases, as they separate S from M), as well as during the S phase. The M phase 

takes only about an hour, a small fraction of the entire cycle. 
 There are two main parts to this division: 

Interphase which is for growth and preparation ,and 

cell division, which includes mitosis and cytokinesis. 
-Interphase occurs between divisions, and is the 

congest phase in the cell cycle. This usually makes 

up about 90% of the time spent in the cell cycle. 
This is not a "resting" period, but time for 

preparation.  

There are three stages in interphase G l (or gap 1), S 
(or synthesis) and G2 (or gap2)(.  

 Gl - The G1 stage occurs before DNA synthesis . 
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A cell doubles its organelles (e.g. ,mitochondria and ribosomes) , it accumulates 

the materials needed for DNA synthesis. Also various proteins are needed to 

change chromatin into chromosomes that are visible. 

    S –During it each chromosome replicates to produce two sister chromatids, 

which remain attached to each other at the centromere. The 
centromere is a point of constriction on the chromosome, 

containing a specific DNA sequence to which is bound a disk 

of protein called a kinetochore. This disk functions as an 
attachment site for fibers that assist in cell division . The cell’s 

DNA replicates only during the S phase of the cell cycle. After 

the chromosomes have replicated in S phase, they remain fully 
extended and uncoiled. This makes them invisible under the light microscope.  

     In G2 phase, they begin the 
1-

long process of condensation, coiling ever more 

tightly. Also during G2 phase, 
2-

the cells begin to assemble the machinery they 
will later use to move the chromosomes to opposite poles of the cell. In animal 

cells, a pair of microtubule organizing centers called centrioles replicate. All 

eukaryotic cells undertake an extensive synthesis of tubulin, the protein of which 
microtubules are formed. 

       The amount of time the cell takes for interphase varies widely. Some cells, 

such as nerve and muscle cells, typically do not complete the cell cycle and are 

permanently arrested in G1 or they have entered a G0 stage. Embryonic cells 

spend very little time in G1 and complete the cell cycle in a few hours. 

Mitosis 

There are 4 main phases in mitois: 

1.) Prophase-Is the first stage of mitosis.In this stage :  
1-the sister chromatids also condense to visible form. 

2-The nuclear envelope also breaks up, exposing the chromosomes. 

3- the centrioles reach the opposite poles of the cell. 
4- the microtubular spindle fibers extend completely across the cell, from    

one pole to the other. 

5- microtubules extending from the two poles attach to opposite sides of 
the centromere, they attach one sister 

chromatid to one pole and the other sister 

chromatid to the other pole. 
2.) Metaphase: is the phase where the 

chromosomes align in the center of the cell.  
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   3.)Anaphase – 

              1-The sister chromatids separate ,becoming chromosomes that move  

                  toward opposite poles of the spindle. 

              2-The 2n(diploid) number of chromosomes moving toward each pole. 

3.) Telophase, 
1- the spindle apparatus disassembles, as the microtubules are broken down 

into tubulin monomers that can be used to construct the cytoskeletons of the 

daughter cells.  
2- A nuclear envelope forms around each set of sister chromatids, which can 

now be called chromosomes because each has its own centromere.  

3- The chromosomes soon begin to uncoil into the more extended form that 
permits gene expression. 

 
Cytokinesis 
     cytokinesis is achieved by means of a constricting belt of actin 
filaments. As these filaments slide past one another, the diameter 

of the belt decreases, pinching the cell and creating a cleavage 

furrow around the cell’s circumference As constriction proceeds, 
the furrow deepens until it eventually slices all the way into the 

center of the cell. At this point, the cell is divided in two . 

 

Cell cycle control system : 

The Cell cycle control system extends from the plasma membrane to particular 

genes in the nucleus(called proto-oncogenes for stimulate the cell cycle And 

Tumor-suppressor genes inhibit the cell cycle). Some external signals such as 

hormones and growth factors can stimulate a cell to go through the cell cycle. 

Example, the hormone progesterone stimulates cells lining the uterus to prepare 

the lining for implantation of a fertilized egg.. epidermal growth factor stimulates 

skin in the vicinity of an injury to finish the cell cycle, thereby repairing damage . 
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