
UNIT 4

Cell Cycle



What is the cell cycle?

▪Continuous sequence of growth and 
   division of a cell

▪For growth and repair

▪During the Cell Cycle, a cell divides to              
form 2 identical daughter cells from 
one parent cell

3 stages: 
▪Interphase (I)
▪Mitosis (PMAT)
▪Cytokinesis (C)



Interphase

▪Longest phase

▪The period of growth that 
occurs between cell division

▪Interphase is divided into 
three phases: G1, S, G2



G1 & S Phase

▪G1 Phase: period of activity 
in which cells do most of 
their growing. Cells increase 
in size and synthesize (build) 
new proteins and 
organelles.

▪S Phase: replicates 
chromosomes and 
synthesizes DNA. When DNA 
replication is completed, 
the cell enters the G2 
phase.



DNA Replication
(S) phase - Interphase



G2 Phase

▪G2 Phase: many of the 
organelles and molecules 
required for cell division are 
produced. When G2 is 
completed, the cell is ready 
to enter the M phase.



What is Mitosis

● Division of a cell’s nucleus
● Four phases: prophase, 

metaphase, anaphase, & 
telophase



Chromatin vs. Chromosomes
Chromatin is loosely coiled DNA

Chromosomes are tightly coiled DNA
-DNA is tightly coiled around proteins 
called histones







How does chromatin condense into 
chromosomes?



UNIT 4

Mitosis



Interphase

▪Longest phase

▪The period of growth that 
occurs between cell division

▪Interphase is divided into 
three phases: G1, S, G2

G1 - growth
S - synthesis (DNA replication)
G2 - growth, checklist



What is Mitosis

● Division of a cell’s nucleus
● Chromosomes (DNA) 

are equally divided



Mitosis 
Step 1:  Prophase

● DNA condenses from chromatin to chromosomes

● Nucleus (nuclear membrane) begins to disappear

● Spindle fibers form



Mitosis
Step 2:  Metaphase

•Chromosomes line up along the equator/middle

•Spindle fibers connect to each chromosome



Mitosis
Step 3:  Anaphase

•Sister chromatids are pulled apart



Centrioles and Spindle Fibers

Compare this to a fisherman catching a fish.

fishing pole = centriole

fishing line  = spindle fiber
fish = sister chromatids



Mitosis
Step 4:  Telophase

•New nucleus forms around each set of chromosomes

•Cell membrane begins to pinch in the middle

•Chromosomes unwind back into chromatin



Cytokinesis: 
Division of the cytoplasm

■Cell membrane pinches in half

■Results in 2 identical daughter cells (each has a complete set of 
chromosomes)



Cytokinesis: 
Animal vs Plant Cells

■Animal cell
■Cell membrane pinches along equator
■Forms a cleavage furrow that deepens until the cell is 
pinched in two

■Plant cell
■Cell membrane does not pinch in b/c of rigid cell wall
■Cell plate forms at the equator that divides the cytoplasm



   I Play Music At The Club

■I—Interphase  “The DNA is COPIED”

■P—Prophase  “Cell PREPARES and                                                         
chromosomes become visible”

■M—Metaphase “The chromosomes line                                                                
up in the MIDDLE”

■A—Anaphase “The chromosomes                                                        pull 
APART”

■T—Telophase “The cell begins to pinch                                                              
into TWO cells”

■C—Cytokinesis “The cytoplasm divides”                                                                       



Purpose of Mitosis (Cell Division)

■Used for growth and healing

■Mitosis results: 2 new identical daughter cells are also 
identical to the parent/original cell

■All somatic (body) cells are diploid.

■When a full set of chromosomes are in a cell, it is said to be 
diploid.

■Full set= 
1 from mom & 1 from dad



Practice

■If the parent cell contains 46 chromosomes, how 
many chromosomes will be in each daughter cell?

Answer: 46 chromosomes
The cell always makes an IDENTICAL 
copy of itself.

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZVJlc3BvbnNlLXRleHQiLCJkcmFnZ2FibGVzIjpbeyJpZCI6ImRyYWdnYWJsZTAiLCJ0eXBlIjoiaWNvbiIsImljb24iOnsiaWQiOiJkZWZhdWx0LWNpcmNsZSJ9LCJjb2xvciI6IiNENTFEMjgifV0sImRyYWdnYWJsZVNpemUiOjEyLjU1LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbXX0=pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDcyMTQ5NzgxMzM5Njk4Mjc3MTMiLCJwcmVzZW50YXRpb25JZCI6IjF5ZFZyTXhRazBNQ0xOY25Gem83Z1pNYlMzcVFSWGVtTmdhN21DS0NkVEpvIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImdiMTAxOTFkZDdkXzFfMTI3IiwiY29udGVudEluc3RhbmNlSWQiOiIxeWRWck14UWswTUNMTmNuRnpvN2daTWJTM3FRUlhlbU5nYTdtQ0tDZFRKby9lYTIyNzE0YS05OWE5LTQ1ZjQtOWNlOC00MDJkOWZhZjYyMTkifQ==pearId=magic-pear-metadata-identifier


Practice

What would happen if the checkpoints do not function? 
What if it just continuously went through the cell cycle?

Cancer

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZVJlc3BvbnNlLXRleHQiLCJkcmFnZ2FibGVzIjpbeyJpZCI6ImRyYWdnYWJsZTAiLCJ0eXBlIjoiaWNvbiIsImljb24iOnsiaWQiOiJkZWZhdWx0LWNpcmNsZSJ9LCJjb2xvciI6IiNENTFEMjgifV0sImRyYWdnYWJsZVNpemUiOjEyLjU1LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbXX0=pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDcyMTQ5NzgxMzM5Njk4Mjc3MTMiLCJwcmVzZW50YXRpb25JZCI6IjF5ZFZyTXhRazBNQ0xOY25Gem83Z1pNYlMzcVFSWGVtTmdhN21DS0NkVEpvIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImdiMTAxOTFkZDdkXzFfMTMyIiwiY29udGVudEluc3RhbmNlSWQiOiIxeWRWck14UWswTUNMTmNuRnpvN2daTWJTM3FRUlhlbU5nYTdtQ0tDZFRKby85MzEwM2M5NS0yMzM1LTRiN2YtOTJkZC04NzgzZjNhOWY2MjkifQ==pearId=magic-pear-metadata-identifier


Cancer: How Does It Happen?

Cancer: uncontrolled cell growth.
■Occurs if a mutation causes the cell to                                                                  
not be checked correctly during the                                                                     
Interphase checkpoints.

■Lots of cancer cells piled together create a tumor. Photograph of 
breast cancer cells

Watch this video on cancer 
and treatments!

https://www.youtube.com/watch?v=BmFEoCFDi-w
https://www.youtube.com/watch?v=BmFEoCFDi-w

