
BIOL	160	Lab	Module	9	

Mitosis	and	the	Cell	Cycle	



The	Cell	Cycle	

•  Cell	division		

•  part	of	the	cell	cycle	

•  repea?ng	paAern	of	growth,	gene?c	replica?on,	and	cell	division	



The	Cell	Cycle	

•  Two	main	phases	

•  Interphase	

•  Most	of	cell	cycle	

•  Includes	G1,	S,	and	G2	

•  G1	=	growth	

•  S	=	synthesis		

•  DNA	replica?on	

•  G2	=	growth	in	
prepara?on	of	division	

•  Mito?c	phase	

•  Cell	division	



The	Cell	Cycle	

•  Mito?c	phase	

•  duplicated	chromosomes	

separate	

•  Mitosis	

•  cell	splits	in	two	

•  Cytokinesis	



The	Cell	Cycle	
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4.Mitotic Phase—Mitosis 
Now the cell begins the process 
of apportioning its DNA into two  
opposite sides of itself. 

3.Interphase—G2 
In this gap 2 phase, 
DNA replication has been 
completed, and the cell 
continues with its normal 
functions, even as it 
prepares for mitosis 
and cytokinesis. 

5.Mitotic Phase—Cytokinesis 
With mitosis nearly complete, the cell 
begins the process of splitting into two 
daughter cells. Once this is finished, each of 
the two cells moves back into G1 of interphase 

1.Interphase—G1 
In this gap 1 phase of 
the cell cycle, the cell 
is growing and carrying 
out its normal functions. 

2.Interphase—S 
In this synthesis phase, the cell is replicating 
its DNA (duplicating its chromosomes), in preparation 
for mitosis and cytokinesis. 



9.4	Mitosis	and	Cytokinesis	



Mitosis	and	Cytokinesis	

•  Four	stages	in	mitosis		

•  Prophase	

•  Metaphase	

•  Anaphase	

•  Telophase	

	



Mitosis	
•  Prophase	

•  Chromosomes	form	as	replicated	chroma?n	
material	condenses	

•  Sister	chroma?ds	

•  Nuclear	membrane	breaks	down	

•  Mito?c	spindle	begins	to	form	

•  Microtubules	connec?ng	a	pair	of	
centrioles	

spindle fibers 
(microtubules) 

chromosomes (each a 
pair of sister chromatids 
joined together) 



Mitosis	
•  Metaphase	

•  Chromosomes	line	up	at	metaphase	

plate	

•  Equator	of	the	cell	

•  Centrioles	migrate	to	poles	of	cell	

•  Spindle	fibers	aAach	to	centromere	of	

chromosomes		

mitotic 
spindle 

metaphase 
plate 



Mitosis	
•  Anaphase	

•  Sister	chroma?ds	separate	

•  As	microtubules	shorten	and	pull	
them	apart	at	the	centromere	

•  Pulled	to	centrioles	at	poles	

spindle fibers 
shortening 

separating 
chromatids 



Mitosis	

•  Telophase	

•  Chromosomes	decondense	

•  Nuclear	envelopes	form	around	separated	

chromosomes	sets	

•  Cleavage	furrow	begins	to	form	

cleavage 
furrow 



Mitosis	

mitosis 



Mitosis	and	Cytokinesis	

Figure 9.10 (1 of 2) 
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Mitosis and cytokinesis 

DNA has already  
duplicated back in S  
phase. Centrosome has  
doubled. 

Chromosomes take shape;  
the two centrosomes  
begin to move toward the  
cellular poles, sprouting  
microtubules as they go. 

Microtubules attach to  
sister chromatids and  
align them at the  
metaphase plate. 



Mitosis	and	Cytokinesis	

Figure 9.10 (2 of 2) 
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one cell becomes two 
Beginning of interphase 

These two cells now enter 
the G1 phase of interphase. 

spindle fibers 
shortening 

separating 
chromatids 

cleavage 
furrow 

Sister chromatids are  
moved to opposite poles  
in the cell, each chromatid  
now becoming a  
full-fledged chromosome. 

The cell membrane  
pinches together com- 
pletely; membranes on  
either side fuse together, 
creating two cells. 

Chromosomes decondense;  
nuclear envelopes form around  
the two separate complements  
of chromosomes. Cleavage  
furrow begins to form. 


