Biology Chapter 10-3

Name: ____________________________

Chromosome Map Mini-lab

Date: __________________ Hour: _____
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Introduction:  

Where are genes located on a chromosome?  The distance between two genes on a chromosome is related to the crossover frequency between them.  By comparing data for several gene pairs, a gene’s relative location can be determined.

Procedure:

1. Draw a line across the page, below the table. Make marks every 1 cm.  Each mark will represent a crossover frequency of 1 percent (1%).

2. Label one of your centimeter marks near the middle of the page as gene A.  

3. Locate the crossover frequency between genes A and B on the table of gene-pair crossover frequencies.

4. Use the data to find where gene B should go in relation to gene A (either side of A will work, but use only one point for B).  
Ex.  Map the location of gene B by counting over 5.5 cm from gene A 

and labeling the line where gene B should go.

5. Use the crossover frequency between genes A and C and genes B and C to determine the position of gene C.

6. Repeat steps 3-4 for each gene, marking their position on the line. (Hint:  not all genes will be on the same side of “A”)

7. When you are finished, you should have a line (chromosome) labeled with 6 different genes (A-F) in the correct location, relative to one another.

Data and Observations:

	Gene pair
	Crossover frequency

(cm)
	
	Gene pair
	Crossover frequency

(cm)

	AB
	5.5
	
	BF
	4.3

	AC
	6.4
	
	CD
	10.9

	AD
	4.5
	
	CE
	2.6

	AE
	9.0
	
	CF
	5.2

	AF
	1.2
	
	DE
	13.5

	BC
	0.9
	
	DF
	5.7

	BD
	10.0
	
	EF
	7.8

	BE
	3.5
	
	
	


Analysis

1. What was the purpose of this lab? 

2. Why is this useful to scientists?

3. What does crossover frequency mean?  You might need to use your text or another online source.

4.  Which genes are more likely to be linked?  How did you come to that conclusion?

5.  Which genes are more likely to be separated by crossing over?  How did you come 
to that conclusion?

6. Evaluate.   Is it possible to know the location of a gene on a chromosome if only 
one other gene is used?  Explain.

7. Consider Why would using more crossover frequencies result in a more accurate 
chromosome map?  Explain.

Create a chromosome map for these genes.

	Genes
	Crossover %

	AB
	1.5

	AC
	2.5

	AD
	0.2

	AE
	3.5

	AF
	2.0

	BC
	1.0

	BD
	1.3

	BE
	2.0

	BF
	3.5

	CD
	2.3

	CE
	1.0

	CF
	4.5

	DE
	3.3

	DF
	2.2

	EF
	5.5


