
1.6 – CELL DIVISION 

CELL CYCLE 

    Cell cycle = The life cycle of the cell  

    The cell has three main stages: 

1) Interphase = When the cell grows and copies DNA 

2) Mitosis = When the nucleus divides  

3) Cytokinesis = When the cell divides 

 

 

 

1) INTERPHASE 

    The longest stage of the cell cycle  

                   During Interphase, cell continues its normal metabolism 

    A newly formed cell grows and prepares to divide  

 

o Interphase has three main stages: 

 G1 – Gap 1 

 Cell grows 

 Organelles/mitochondria replicate 

 S – Synthesis  

 DNA is replicated (chromosomes go from one to two chromatids)  

 Longest stage of interphase  

 G2 – Gap 2  

 Cell grows more 

 Cell proofreads/checks DNA  

 

 

2) MITOSIS  

    Produces two daughter cells with the same number of chromosomes as the parent cell  

    1 diploid cell forms 2 diploid cells  

 

o Mitosis is used for GREAT: 

 Growth  

 Replacement of dead cells  

 Embryonic development  

 Asexual reproduction  

 Tissue repair  

 

 

 



o Some key terms: 

 Centrioles = Organelles that control the cytoskeleton/spindle 

 Cytoskeleton microtubules/spindle apparatus = a set of small fibers in the 

cytoplasm used by the cell to move things around  

 

 

o Mitosis has 4 main stages: 

    Prophase, Metaphase Anaphase and Telophase (followed by Cytokinesis) 

        (Professors Meet At The Cafeteria) 

 

 Prophase: 

 Chromatin condenses into chromosomes  

 Nuclear membrane disappears  

 Centrioles move to opposite sides of the cell  

 Cytoskeleton/spindle forms  

 Metaphase  

 Chromosomes line up along the equator/middle of the cell 

 Anaphase  

 Sister chromatids are pulled apart to opposite poles of the cell  

 Centromeres split in two  

 Chromatids are now called chromosomes 

 Telophase  

 Chromosomes arrive at poles of the cell 

 Chromosomes decondense into chromatin  

 Nuclear membrane reforms 

 Centrioles replicate 
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3) CYTOKINESIS 

  Cell divides in two  

 

o In animal cells:  

 Cell membrane pinches in until the cell divides  

 A ring of proteins squeezes forming cleavage furrow  

o In plant cells:  

 A new cell wall grows between the cells to separate them  

 Grows outwards in a disk from the middle = cell plate 

 

 

                                       Animal cell                                                                   Plant cell 

 

 

 

  



 

 

MITOTIC INDEX 

    Mitotic index (MI) is the proportion of cells in mitosis 

o Ranges from 1 to 0 

 Higher number means more mitosis = more cell division = higher chance of cancer 

 Different tissues have different “normal” MI values 

 

 

MI =  
Number of cells in mitosis (P + M + A + T)

Total number of cells (I +  P + M + A + T + C)
 

 

 

   

 

CONTROL OF THE CELL CYCLE 

 

    It is important for your body to control the cell cycle 

o Speed up cell division to grow or repair tissue damage 

o Slow it down to prevent abnormal growths/cancer 

 

    Cyclin = A protein that causes a cell to move to the next stage of the cell cycle 

o There is a different cyclin for each stage of the cell cycle  

o When the concentration of a cyclin peaks, cell moves to the next stage 

 Cyclin work by activating enzymes when at high concentrations 

 Enzymes that are triggered by cyclins and make cells move through the cell cycle 

are called "Cyclin dependent kinases" (CDKs)  

 

  



CANCER 

o Cancer = A disease caused by uncontrolled cell division  

o Tumor = A ball of cells grown by cancerous cells dividing  

 

o Metastasis = When a cancer spreads around the body  

 Cancerous cells break off the original tumor and flow through your blood stream 

 

o Benign = a cancer that will not metastasize  

o Malignant = A cancer that can metastasize  

 Primary Tumor = The original tumor where the first cell turned cancerous  

 Secondary Tumor = New tumors caused by metastasis  

 

o Two types of genes must be mutated to cause cancer: 

 Oncogenes = Genes that control cell division, causing a cell to divide  

 Tumor Suppressor Genes = Genes that prevent cells from dividing uncontrollably 

  

o Mutagens = A substance or force that causes mutation  

o Carcinogenic = A substance or force that causes mutations in oncogenes and tumor suppressor 

genes, including: 

 Smoke / burning things  

 Some types of pollution  

 Radiation  

 UV radiation 

 

o Correlation = When two variables happen together  

 Positive = When one increases, the other one increases 

 Negative = When one increases, the other one decreases  

o Causation = when one variable causes another to change  

 

o Smoking is highly correlated with cancer 

 Those who smoke are more likely to get cancer  

 Those who smoke more get cancer more 

o Smoking causes cancer  

 Tobacco contains many carcinogens, including nicotine and tar 

 Burning tobacco releases more carcinogens 


