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Restriction Mapping and the 
Boreal Toad 

Boreal Toad 
Bufo boreas boreas 

¥! Endangered species 
Ð! Chytrid fungus 
Ð!habitat degradation 

¥! logging and overgrazing  

¥! High elevation forests 
¥! Spruce-fir forests and 
alpine meadows are  
breeding habitat 
 
 



10/26/11 

3 

Some questions! 

¥! Why it is important to restore a habitat or a 
species? 

¥! How do we protect or restore a 
endangered species? 

¥! Which factors do you have to take into 
account? 
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Cutting DNA 
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Molecular Scissors 

Molecular Cell Biology, 4th edition 
 

Restriction Enzymes 

¥!Restriction enzyme    
A degradative enzyme that recognizes and 
cuts up DNA at specific sequence of 
nucleotides bases. 

¥!Restriction site    
A specific sequence on a DNA strand that is 
recognized as a "cut site" by a restriction 
enzyme.  
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Discovering Restriction Enzymes 

¥! HindII was the first restriction enzyme 
discovered. This occurred accidentally 
in 1970 while studying how the 
bacterium Haemophilus influenzae 
takes up DNA from the virus. 

Nobel Prize in Physiology or Medicine 

Werner Arber         Daniel Nathans     Hamilton Smith  

Werner Arber   Ð discovered restriction  
                             enzymes 
Daniel Nathans - pioneered the application  
                             of restriction for the  
                             construction of genetic  
                             maps 
Hamilton Smith - showed that restriction  
                             enzyme cuts DNA in the  
                             middle of a specific sequence  
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Recognition Sites of Restriction Enzymes 
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Electrophoresis 
¥! Gel electrophoresis 
¥! separates macromolecules 

on the basis of size, electric 
charge, and other physical 
properties.  

¥! Molecules are forced 
across a gel, moved by an 
electrical current 
Ð! Electrodes provide the driving 

force 
¥! In our example molecules 

move from Ð to + .  

¥! For linear DNA molecules, separation 
depends mainly on size (length of 
fragment) with longer fragments migrating 
less along the gel. 

Copyright © 2002 Pearson Education, Inc., publishing as Benjamin Cummings!

Fig. 20.8!
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Gel Electrophoresis: Example 

Direction of DNA 
movement 

Smaller fragments 
travel farther 

Restriction Site Mapping 

¥! Restriction maps depict the positions on 
chromosomes of restriction enzyme 
cutting sites. These are used as 
biochemical "signposts", or markers of 
specific areas along the chromosomes. 
The map will detail the positions on the 
DNA molecule that are cut by particular 
restriction enzymes.  
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Restriction Maps 

¥ A map showing positions 
of restriction sites in a 
DNA sequence 
¥ If DNA sequence is 
known then construction 
of restriction map is a 
trivial exercise 
¥ In early days of 
molecular biology DNA 
sequences were often 
unknown 
¥  Biologists had to solve 
the problem of 
constructing restriction 
maps without knowing 
DNA sequences 
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Restriction Site Mapping 

Single cut 

Circular DNA 

1 DNA Fragment 
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Restriction Site Mapping 

1st  cut 

Circular DNA 

2 DNA Fragments 

2nd Cut 

Restriction Site Mapping 

1st  cut 

3rd Cut 

3 DNA Fragments 

2nd Cut 


