
 Getting Through

 Materials move through cells by diffusion.  Oxygen and food move 
into cells, while waste products move out of cells.  How does the 
size of a cell affect how efficiently materials get to all parts of a cell?

 Work with a partner to complete this activity.

1. On a sheet of paper, make a drawing of a cell that has the following 

dimensions: 5 cm x 5 cm x 5 cm. Your partner should draw another cell 

about one half the size of your cell on a separate sheet of paper. 

2. Compare your drawings. How much longer do you think it would take

to get from the cell membrane to the center of the big cell than from the        

cell membrane to the center of the smaller cell?

3. What is the advantage of cells being small?



 10–1 Cell Growth
A. Limits to Cell Growth

1. DNA “Overload”

2. Exchanging Materials

3. Ratio of Surface Area to 
Volume 

4. Cell Division

Section 10-1



Cell Size

Surface Area 

(length x width x 6)

Volume 

(length x width x height)

Ratio of Surface Area 

to Volume

Section 10-1

Volume increases more than the surface area:

Why would this be a problem for a cell? 



 Cell Cycle

 The cell cycle represents recurring events that take place in 
the period of time from the beginning of one cell division to 
the beginning of the next. In addition to cell division, the cell 
cycle includes periods when the cell is growing and actively 
producing materials it needs for the next division.

1. Why is the cell cycle called a cycle?

2. Why do you think that it is important for a cell to grow in size during its 

cell cycle?

3. What might happen to a cell if all events leading up to cell division took 

place as they should, but the cell did not divide?



 Division of the cell nucleus

 Why does the cell divide?
◦ Living things must grow and develop

◦ Cells can suffer injuries or become damaged

◦ Cells die or wear out



http://highered.mcgraw-hill.com/olc/dl/120073/bio14.swf

Mitosis Video

http://highered.mcgraw-hill.com/olc/dl/120073/bio14.swf
http://highered.mcgraw-hill.com/olc/dl/120073/bio14.swf
http://highered.mcgraw-hill.com/olc/dl/120073/bio14.swf


 10–2 Cell 
Division
A. Chromosomes

B. The Cell Cycle

C. Events of the Cell Cycle

D. Mitosis

1. Prophase

2. Metaphase

3. Anaphase

4. Telophase

E. Cytokinesis



 Chromatin – granular material in the nucleus
 DNA coiled around protein (histones)

 Chromosome – threadlike structure of DNA
 Every organism has a specific number                      

 (fruitflies =8/humans=46)

 Sister Chromatid – condensed chromosome
 Duplicated (replicated) DNA

 Centromere– area where the sister chromatids
are attached

Chromosomes



Chromosomes



Humans have 46 Chromosomes

23 from mom

23 from dad
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M phase

Mitosis and 
Cytokinesis

G2 phase

S phase

G1 phase

Cells increase in size 
and synthesize new 

proteins and organelles

DNA is synthesized and copied, 

chromosomes replicated, 

Interphase – time 
between cell division

(includes G1, S and G2
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 1st phase of Mitosis

 Longest phase 

 Chromosomes become visible

 At end nuclear envelope breaks down

 Centrioles– separate and position on opposite 
sides of the cell

 Spindle fibers – mictrotubules, help separate 
chromosomes
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 2nd phase of Mitosis 

 Chromosomes line up in the middle of the cell

 Spindle fibers connect the centromere to the 
spindle poles
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3rd phase of Mitosis

 Centromeres separate

 Sister chromatids separate and are individual 
chromosomes

 Ends when chromosomes stop moving
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 4th phase of Mitosis

 Chromosomes decondense

 Nuclear envelope reforms

 End of Mitosis
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 Division of Cytoplasm

 Concurrent (same time) as Telophase

 Cell membrane pinches inward in animal cells

 In plant cells – cell plate forms

 Forms 2 daughter cells – each has cytoplasm 
and own nucleus

 Centrosomes – centrioles move back to this 
region in the cytoplasm
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http://micro.magnet.fsu.edu/micro/gallery/mitosis/mitosis.html
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 Knowing When to Stop

 Suppose you had a paper cut on your finger. Although the 
cut may have bled and stung a little, after a few days, it will 
have disappeared, and your finger would be as good as new.

1. How do you think the body repairs an injury, such as a cut on a 

finger?

2. How long do you think this repair process continues?

3. What do you think causes the cells to stop the repair process?



 10–3 Regulating 
the Cell Cycle
A. Controls on Cell Division

B. Cell Cycle Regulators

1. Internal Regulators

2. External Regulators

C. Uncontrolled Cell Growth





A sample of 
cytoplasm is 
removed 
from a cell 
in mitosis.

As a result, the second cell 
enters mitosis.

Cells in mitosis contain a protein that when injected 

into a nondividing cell will cause spindle fibers to form

Dividing Cell Nondividing Cell

Proteins Called Cyclins
(help regulate cell division)



• Cyclins- proteins that increases and decreases with the cell    

cycle

• regulate the timing of the cell cycle in eukaryotic     
cells

• Internal Regulators- proteins that respond to events 

inside the cell (regulate the timing of mitosis)

• External Regulators- proteins that respond to events 

outside the cell (regulate the timing of the cell cycle)
• growth factors stimulate the growth and division of cells; important in 

embryonic development and wound healing



 Cancer –
 cancer cells do not respond to signals that regulate cell 

growth

 Tumors – mass of cells 

 Control of the cell cycle is broken – cells do not respond 
to external growth regulators or will not produce internal 
growth regulators 
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