
 
STATION # 1: Mutations and Mitosis (FRONT) 

Types of Mutations 

The order of bases in DNA is like the letters of a 
coded message. What would happen if a few of those 
letters changed and, so, accidentally changed the 
message? Could the cell still understand the code’s 
meaning? What effects do you think those changes 
would have on genes and the polypeptides for which 

they code? 

Sometimes cells do 
make mistakes in 
copying their own 
DNA. This occurs 
during Mitosis. When 
the cell is dividing, 
there is an 
opportunity for errors 
to occur. They insert 
the wrong base or skip 

a base as a strand is put together. These variations 
are called MUTATIONS. The word MUTATION comes 
from the latin word mutare, meaning to change. 
Mutations fall into two basic categories. Mutations 
that make changes in a single gene are known as 
gene mutation. Mutations that make changes in 
whole chromosomes are known as chromosomal 
mutations. 

Genetic material can be altered by natural events or 
by artificial means. The resulting mutation may or 
may not affect an organism. Many mutations are 
made by mistakes in genetic processes. For example, 

some gene mutations are caused by mistakes in DNA 
replication. An incorrect base is inserted into DNA 
about once in every 10 million bases. However, small 
changes in genes can build up over time. Cancer is 
caused by errors in genetic replication. 

Mutagens: Some mutations are caused by mutagens. 
MUTAGENS are chemical or physical agents in the 
environment. Chemical mutagens include some 
pesticides, tobacco smoke, and pollutants. Physical 
mutagens include X-rays and ultraviolet light. These 
mutagens can cause mutations at high rates. 
Meaning that when people are exposed to these 
factors, there is a chance that their genes may 
mutate. Example: when people smoke tobacco, there 
is an increased risk of the genes in the lungs 
mutating, and reproducing uncontrollably (CANCER). 
Sometimes the cell can repair the DNA. But when the 
cell cannot fix the DNA, the sequence changes 
become permanent. 

Harmful and Helpful Mutations: Mutations can help 
or harm organisms. However, most mutations have 
little or no effect on genes. So, there is little or no 
effect on the function of the proteins they make. In 
any case, mutations are important. Without 
mutation, there would be no genetic variation. 
Without genetic variation, species could not evolve. 

CANCER IS A MUTATION… 



STATION # 1: Mutations and Mitosis (BACK) 

Harmful Effects: Some of the most harmful 
mutations make big changes in protein shape or gene 
activity. The proteins made by these mutations can 
get in the way of biological activities. For example, 
some cancers are caused by mutations. In a 
cancerous cell there are proteins called Oncogenes 
that signal for cell replication. Also, sickle cell anemia 
is caused by a gene mutation in one of the 
polypeptides of hemoglobin. Hemoglobin is the 
oxygen-carrying protein in red blood cells. The mutant 
protein causes red blood cells to change shape, giving 
them a sickle like appearance. These sickled cells  
interfere with blood flow and cause severe  problems 
in the bloodstream. 

Because of 
their shape 
sickle cells are 
not as 
effective at 
transporting 
Oxygen to 
organs. For 
this reason it 
is a harmful 
mutation. 

Helpful effects: Some of the changes made by mutations 
can help an organism or species. These mutations make 
genes with functions that are useful to organisms in 
different environments. The chemicals once used to kill 
them. This resistance may be bad news for people. However, 
it is very helpful to the insects. Beneficial mutations happen 
in people too. For example, one mutation makes bones 
stronger. Another mutation increases resistance to HIV, the 
virus that causes AIDS. 

Plant and animal breeders often make use of “good” 
mutations. For example, sometimes a full set of 
chromosomes does not separate during meiosis. The 
gametes made may produce triploid (3N) or tetraploid (4N) 
organisms. The condition in which an organism has extra 
sets of chromosomes is called polyploidy. This happens in 
plants often because a number of plant species cell breed. 
Polyploidy plants are often stronger and larger than diploid 
plants. 



STATION # 2: What is Cancer? (FRONT) 
Controls	on	Cell	Division:	
The	cell	cycle	is	a	process	cells	go	through	as	they	grow	and	divide	into	

2	Daugther	Cells.	In	mul;cellular	organisms,	the	cell	cycle	is	carefully	

controlled.	The	cell	first	duplicates	the	DNA	and	then	divides	into	2	

iden;cal	cells.	This	process	is	called	Mitosis.	In	your	body,	for	example,	

skin	cells	grow	and	divide	quickly.	However,	most	of	the	cells	in	your	

muscles	and	nerves	do	not	grow	and	divide.	All	of	these	func;ons	are	

controlled	by	the	DNA	in	the	nucleus	of	these	different	cells.	For	skin	

cells	the	informa;on	in	the	DNA	promotes	growth	and	division	through	

the	produc;on	of	proteins.	

Some	cells	respond	to	condi;ons	outside	of	the	cell.	For	example,	the	

cells	in	your	skin	or	bones	respond	to	injuries.	When	you	get	cut	or	

break	a	bone,	the	cells	at	the	edges	of	the	injury	begin	to	divide	

quickly.	These	cells	allow	the	injury	to	heal.	When	the	healing	process	

is	almost	done,	the	rate	of	cell	division	slows	down.	The	cell	cycle	

returns	to	normal.		

Regulatory	Proteins:	
For	many	years,	biologists	searched	for	the	signals	that	

controlled	the	cell	cycle.	They	have	found	many	different	

proteins	that	regulate,	or	control,	the	cell	cycle.	These	proteins	

have	been	broken	up	into	2	different	types:	External	Regulators	

and	Internal	Regulators.		

External	Regulators	are	proteins	that	respond	to	events	outside	

the	cell.	External	Regulators	can	cause	the	cell	cycle	to	speed	up	

or	slow	down.	Growth	Factors	are	important	external	regulators.	

Growth	Factor	proteins	control	the	cell	cycle	when	your	body	is	

injured.	For	example,	when	you	break	a	bone,	Growth	Factor	

proteins	make	cells	divide	faster.																																				

	 Internal	Regulators	are	

proteins	respond	to	events	

inside	the	cell.	Internal	

Regulators	control	stages	of	the	

cell	cycle.	For	example,	internal	

regulators	make	sure	that	

chromosomes	have	been	

duplicated	before	Mitosis	starts.	

These	proteins	control	the	

;ming	of	the	cell	cycle;	if	there	

is	an	issue	with	Internal	

Regulators,	this	can	lead	to	

Cancer.	



STATION # 2: What is Cancer? (BACK) 
Cancer:	Uncontrolled	Cell	Growth	

Cancer	is	a	disorder	that	shows	what	happens	when	cell	

growth	is	not	controlled.	Cancer	develops	when	the	body	

loses	the	ability	to	control	growth	in	some	of	its	cells.	

Cancer	cells	divide	without	control	because	they	do	not	

respond	to	signals	that	regulate	the	cell	cycle.	(Their	

Internal	Regulators	have	been	compromised	and	the	cells	

are	dividing	rapidly.	

What	Causes	Cancer?	Cancer	are	caused	by	damage	to	a	

cell’s	DNA.	The	cell	cycle	is	an	ordered	set	of	events;	and	

each	event	depends	on	the	comple;on	of	the	previous	

event.	The	goal	of	the	cell	cycle	is	to	reproduce	exact	copies	

of	the	DNA	to	each	cell.	The	damage,	or	defect,	occurs	in	

the	part	of	the	DNA	that	controls	internal	factors.	The	cell	

cannot	regulate	growth	of	new	cells	and	tumors	can	occur.	

Some	of	these	defects	are	caused	by	tobacco	smoking,	

radia;on	exposure,	and	viral	infec;on.	

Cancerous	Tumors:	Cancer	cells	form	into	a	mass	of	cells	

called	a	tumor.	The	cancer	cells	can	spread	to	nearby	;ssues	

and	to	other	parts	of	the	body.	As	cancer	cells	grow	and	

divide,	they	use	more	and	more	of	the	body.	As	cancer	cells	

grow	and	divide,	they	use	more	and	more	of	the	nutrients	

needed	by	healthy	cells.	They	can	also	prevent	organs	and	

;ssues	from	func;oning	normally.	Not	all	tumors	are	

cancerous.	

Treatments	for	Cancer:	If	a	tumor	is	found	early,	doctors	can	

oTen	remove	it	with	surgery.	Skin	cancer	can	usually	be	

treated	this	way.	In	addi;on,	beams	of	radia;on	can	kill	

cancer	in	cells.	Doctors	can	also	treat	cancer	with	chemical	

compounds	that	kill	or	slow	the	growth	of	cancer	cells.	This	

treatment	is	called	chemotherapy.	Other	treatments	include	

herbal	therapy	and	acupuncture;	these	are	typical	to	

Eastern	medicine.	



 Station Rotation: You will have 8 minutes at each station. 
Respond to each question as you read in complete sentences. Use 
the handouts at the stations to help. 

STATION # 1: Mutations 
1. How do Mutations happen in organisms? How often do 
mistakes in genes occur? Is this a good or bad thing? Explain. (6 
sentences) 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
________________________________ 
____________________________________________________________ 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________ 
2. What is a Mutagen? Can you name a Cancer causing Mutagen?
(6 sentences) 
____________________________________________________________ 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
_________________________ 
____________________________________________________________ 
___________________________________________________________________
___________________________________________________________________

3. Can Mutations be helpful? Explain. (6 sentences) 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
________ 

4. What mutation causes Cancer? Explain. (6 sentences) 
___________________________________________________________________
_____________________________________________________ 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
_________________________________________________________ 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________



3. How does a cell become Cancerous? What does the DNA have 
to do with this?  (6 sentences) 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
_______________ 
4. What are Oncogenes and Antioncogenes? Explain what they 
have to do with Cancer. (6 sentences) 
___________________________________________________________________
_____________________________________________________ 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
_________________________________________________________ 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

STATION # 2: What is Cancer? 
1. What is Cancer? How is Mitosis related to Cancer? (6 
sentences) 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
2. What are Regulatory Proteins? How do they impact the cell 
cycle? Explain.  (6 sentences) 
___________________________________________________________________
_____________________________________________________ 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
_________________________________________________________ 
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________



Station 3: Cancer Cells vs. Normal Cells
Instructions: Use your phone to pull up the following video: https://www.youtube.com/watch?v=IeUANxFVXKc. Then compare and contrast Cancerous Cells 
vs. Normal Cells. You will select the last 2 characteristics.

Characteristic Normal Cells Cancerous Cells

Speed

Shape and 
Appearance of Cells

Organization of 
Cells in the tissue

_______________

_______________



Station 4 Cancer Virtual Lab Purpose: The purpose of this lab 
is to describe the difference between normal cells and cancerous 
cells in terms of their cell division. 
Instructions: 
1. Go to this site:                                                                            

http://www.mhhe.com/biosci/genbio/virtual_labs_2K8/labs/
BL_03/index.html 

2. Click on the Computer Monitor. 
3. Watch the video and answer questions 1-5.  

1. What are the 2 primary phases of Cell Division? Explain. (3 
sentences) 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

__________________ 

2. What are the 4 phases of Mitosis? Give a brief explanation of 
each.  (6 sentences)  

Phase 1: 
___________________________________________________________________

_____________________________________________________ 
___________________________________________________________________

_____________________________________________________ 
Phase 2: 

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

_______________________________________ 
Phase 3: 

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

_______________________________________ 
Phase 4: 

Step 1: Go to the website above. Click on the 
computer Monitor.

Step 2: Watch the video. Answer questions 1-6. Use the information in 
the video to help you answer. If you need a set of headphones ask.

http://www.mhhe.com/biosci/genbio/virtual_labs_2K8/labs/BL_03/index.html
http://www.mhhe.com/biosci/genbio/virtual_labs_2K8/labs/BL_03/index.html


3. When does Cancer Develop? (4 sentences) 
_________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________
___________________________________________________________________ 
4. Mutations in what 2 genes cause cancer? What are these genes called?What do these genes do? Explain. (4 sentences) 
_________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________
___________________________________________________________________ 
5. What are 3 defining characteristics of Cancerous Cells? Give a brief explanation of each. (8 sentences)  

Characteristic 1: 
___________________________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________

_________________________________________________________________________________ 
Characteristic 2: 

_________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________

_____________________________________________________ 
Characteristic 3: 

_________________________________________________________________________________________________________________________________________
_____________________________________________________________________________________________________________ 



Step 3: Click on the microscope to begin the lab. Step 4: Click on the box titled TISSUE SLIDES. Use the slides to fill 
out the Table 1 below. 

TABLE 2: 
Tissue Type # of Cells in 

Interphase

## of Cells in Mitosis Mitotic Index = 

Number of Cells 
in Mitosis

/ 
Total Number of 

Cells

Prophase Metaphase Anaphase Telophase

Cancerous 
Lung

Normal 
Lung

Cancerous 
Stomach

Normal 
Stomach

Cancerous 
Ovary

Normal 
Ovary



STATION 5: MODELING CANCER: Use the Bob 
Marley Reading to help you create a model 
comparing Normal Skin Cells and Bob Marley’s 
Cancerous Cells. Be sure to use the Must-Have 
Checklist. Make a key to represent your illustrations. 

“Must-Have” Checklist: 
θ Explain the role of DNA 
θ Describe the appearance of Normal and 

Cancerous Cells 
θ Explain the role of Regulatory Proteins. 
θ Show and Explain how tumors are formed. 

1. Bob 
Marley’s Acral Melanoma

Key: 



“Must-Have” Checklist: 
θ Explain the role of DNA 
θ Describe how and where the cancerous cells 

spread. 
θ Show how the cancer caused Bob Marley’s 

death. 
θ Diagram the rate of Mitosis in this process. 

2.Cancer 
Spreading through Bob 

Marley’s Body

Key: 



TABLE 1: 
Tissue Type # of Cells in 

Interphase

## of Cells in Mitosis Mitotic Index = 

Number of Cells 
in Mitosis

/ 
Total Number of 

Cells
Prophase Metaphase Anaphase Telophase

Cancerous 
Lung 9 1 5 2 3

Normal 
Lung 14 1 1 0 4

Cancerous 
Stomach 11 1 2 3 3

Normal 
Stomach 17 0 1 0 2

Cancerous 
Ovary 7 5 2 0 6

Normal 
Ovary 17 2 0 0 1

3. Complete the Mitotic Index for each Tissue Type. Remember to represent the Mitotic Index as a ratio (i.e. 7/20). 
You will use this information to create a graph for question 4. 



Key 

Cancerous Lung: 

Normal Lung: 

Cancerous Stomach: 

Normal Stomach:  

Cancerous Ovary: 

Normal Ovary:

N
um

be
r 

of
 M

it
ot

ic
 C

el
ls

: 

Type of Tissue: _______________________________________________________________________________________

Title: _________________________________________________________________________________________4. Using the information 
from the data table 
above, create a Bar 
Graph to represent the 
rate of Mitosis in the 
different Tissue Types. Be 
sure to complete the KEY 
below. Remember your 
Title must include your 
Dependent and 
Independent Variables.



Sentence Stems

Main Idea 
(1 sentence)

It is my opinion 

that…

Evidence #1 
(3 sentences)

The evidence 

shows that… 

Evidence #2 
(3 sentences)

The evidence 

shows that…

Link 
(4 sentences)

Because we 

know 

______________ 

then 

______________

Conclusion 
(6 sentences)

Based on the 

evidence 

presented it 

can be 

concluded that 

______________

5. MEL-Con: Below, develop a Claim in response to the following prompt: “Using the information from the Cancer 
Unit, explain the difference between Bob Marley’s Cancerous Cells and Normal Cells. Discuss the characteristics 
of each type of cell. Explain the significance of the Mitotic Index.” Use the 2 strongest pieces of Evidence and 
support your responses with solid Reasoning.  


