MiniLab 13.2

Model Restriction Enzymes

Estimated time: 20 min

Safety Precautions 

· Remind students to use caution with scissors.
· Approve lab safety forms before work begins.
Teaching Strategy

· To make the “straight paper DNA sequence” cut a strip of colored paper and write a base pair sequence along the sides. Be to make the ends “sticky” by using the GAATTC sequence shown in Figure 13.4. 

· To make the “circular paper DNA sequence” cut a strip of colored paper (use a different color than the straight paper sequence) and write a base pair sequence along the sides. Include at least one site with the GATTC sequence. This is where the restriction enzyme (scissors) will cut the paper during the activity. Tape the ends of the “circular paper DNA sequence” to form a circle with the base sequence showing on the outside.

· Ask students to use the scissors to model a restriction enzyme to cut the circular paper DNA to form sticky ends. Have students insert the straight paper DNA and attach all the pieces together with tape to form the recombinant DNA plasmid. 

· See below for an example of sequences for the straight paper DNA and the circular paper DNA.

Straight paper sequence (example)
	A A T T C A T C G G A T C G G C C C A T C G A A C C T A T   

        G T A G C C T A G C C G G G T A G C T T G G A T A T T A A


Circular paper sequence (attach ends to make a circle) (example) 
	T A T C G A A T T C C G T A C C A T G A T T C G A A T T C G A T T A G G
A T A G C T T A A G G C A T G G T A C T A A G C T T A A G C T A A T C C


Lower Level Option

· To make this activity lower level, use blanks strips of paper in different colors. Ask students to cut the circular paper DNA randomly and insert the straight paper DNA. This will provide a visual of how outside DNA is inserted into circular DNA to form a recombinant DNA plasmid. The lower level option does not show how the sequence guides and determines how the plasmid is formed.
Answers to Analysis Questions

1. Student answers will depend on how many places the circular DNA was cut. If the circular DNA had 3 cuts, there could be two different plasmids that result.

2. The scissors represented the restriction enzyme EcoRI because they cut the DNA regions containing GAATTC. 
