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Chapter 6: Chromosomes 
and Cell Division



Do Now:

• Watch the video.

• Make as many observations as you can.

• After you have finished the observations, ask 
some scientific questions.

– Scientific questions do not ask for opinions

– Can be closed (have a yes or no answer)

– Can be open (more of a why/how/when/where 
question)



Patterns

Structure and Function
Cause and Effect



6.1–6.5  

There are different 

types of cell division.

Mitosis

Meiosis

What is the 

difference? 



6.1  Immortal cells can spell 
trouble: cell division in 
sickness and health.



Telomeres
 The telomere is like a 

protective cap at the 
end of the DNA.

 Every time a cell 
divides, the telomere 
gets a bit shorter.

Insert new fig 6-1

Immortal cells can spell 

trouble = cancer.

• Continues to rebuild 

telomeres

• Do not know when to 

stop dividing.



What happens when your are born with 

abnormally short telomeres?



Do Now

• Draw a duplicated chromosome.

• Label the centromere and sister chromatids.

• Draw the cell cycle.  During which stage are 
the chromosomes duplicated?

• Draw an unduplicated chromosome.





Can you 

identify the 

type of cell?

What type of 

division is 

this?



6.4  There is a time for everything in the 
eukaryotic cell cycle.



6.5  Cell division is preceded by DNA 
replication. 



6.6–6.9  

Mitosis replaces 

worn-out old cells 

with fresh new 

duplicates. 

How does the 

shape of a 

chromosome 

resemble 

spaghetti?



Mitosis has just one purpose:

 To enable cells to generate new, 
genetically identical cells. 

There are two different reasons for this 
need:

1. Growth

2. Replacement





Apoptosis

 The pre-planned process of cell suicide

Certain cells are targeted for apoptosis.

employed in parts of the body where the cells 
are likely to accumulate significant genetic 
damage over time and are therefore at high 
risk of becoming cancer cells 

Digestive Tract and Liver cells



Mitosis

 The number of (somatic) cells that must 
be replaced by mitosis every day is huge.

 The rate at which mitosis occurs varies 
dramatically.



6.7  Overview
Mitosis leads to duplicate cells.

Parent cells  daughter cells



Mitosis follows 

chromosome replication 

and leads to the production 

of two identical  daughter 

cells from one parent cell.



6.8  The Details of Mitosis
Mitosis is a four-step process 
(PMAT), but I like to think of 

it as 5.

Prophase

Metaphase

Anaphase

Telophase

Cytokinesis 



Preparation for 
Mitosis: The 

Chromosomes 
Replicate 

(interphase –
S phase)



Animal chromosomes are linear. 

So why do they look like the letter 
“X” in pictures?



Sister Chromatids  

A chromosome and its identical replicated copy, 
joined at the centromere.













Take-home message 6.8

The ultimate result of mitosis 
and cytokinesis is the 
production of two genetically 
identical cells.

Why are they genetically 
identical?



6.9  Cell division out of 
control means cancer.



Cancer

Unrestrained cell growth and division…

…can lead to tumors…

…the second leading cause of death in the 
United States!



Tumor Growth

Unregulated cell 
division



Cancer cells have 
several features 
that distinguish 
them from normal 
cells, including…



Benign and Malignant Tumors



What is cancer? 

How does it usually cause 
death?





Why is the treatment for cancer often 
considered as bad as the disease?



Take-home message 6.9

 Cancer is unrestrained cell growth and 
division.

 Cancer can lead to large masses of cells 
called malignant tumors that can cause 
serious health problems.

 Treatment focuses on killing or slowing the 
division of the cells using chemotherapy 
and/or radiation.


