Name ____________________________________________________
 Per: ______

Recombinant DNA Protocol and Results


	1. Plasmid DNA and Human DNA (with shaded gene)
	2. Cut plasmid and insert DNA (separate)
	3. Recombinant plasmid
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Draw the steps of creating a recombinant plasmid:




        




Record results from restriction enzyme testing:

	Restriction 

Enzyme
	Cut Plasmid 

(# or ()
	Cut DNA 

(# or ()
	Final Result

(Used or Not Used)

	1
	
	
	

	2
	1
	2
	Used

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	







Fill in the nucleotide bases for your chosen enzyme:



Antibiotic Resistance to: Ampicillin 
Define:

Recombinant DNA: DNA that is created when the DNA of one organism is inserted into the DNA of another.

Restriction enzyme: An enzyme produced by certain bacteria, having the property of cleaving (cutting) DNA molecules at or near a specific sequence of bases.
Sticky Ends: The ends of double-stranded DNA fragments that are easily paired with complementary bases on other DNA molecules.
Plasmid: Small, circular, double-stranded DNA molecules that are different from a cell’s chromosomal DNA.

Transformation: The process by which the recombinant DNA is inserted into the bacteria cell.
Conclusion: Answer the questions in complete sentences, using the vocabulary from above.
1. What are two purposes of a restriction enzyme? 

Remove a desired gene from one organism, and to ready the destination DNA, and also to create sticky ends.
2. Why is important to chose an enzyme that only cuts the plasmid in one location?

The objective is just to open it. Because it is a circular strand of DNA, one cut will do that. Also, it will decrease the success of the ligation if there is more than one cut.
3. Imagine you engineered a recombinant plasmid, and prepare it grow on a culture overnight. You come back the next morning and nothing has grown on the plate. Explain what could have happened.

The plasmid is engineered to have antibiotic resistance of some type. If nothing grew, it shows that the recombinant plasmid didn’t pick up the resistance gene, and therefore when put on a plate with antibiotic, they all were killed. 
4. Using information from article, explain how recombinant DNA lead to a breakthrough for diabetics. 

Using bacteria factories to produce insulin “promises to make unlimited amounts available.” Bacteria produced insulin is also “more nearly like those produced by the human pancreas gland” than by an animal.

5. Explain another field (food science, clean energy, etc.) where this technology would be useful.  

Engineering bacteria to break down cellulose for biofuels.
6. What are some sources of error that you can anticipate encountering in an actual lab setting with this protocol?

Choosing the wrong enzyme, not being able to ligate the DNA, not producing enough DNA to work with, incorrectly adding the antibiotic resistance and killing your product.
Step 2: 


Tape 2 Plasmid DNA strips together forming a ring





Step 1:


 Tape the 6 Human Cell DNA strips together in order forming a ring





Step 3: 


Cut out the enzyme cards








Step 4:


Test each enzyme against the Plasmid DNA








Step 5: 


Test each enzyme against the Human Cell DNA








Step 6: 


Cut the insulin gene out of the Human Cell DNA








Step 7: 


Cut the Plasmid DNA at the restriction site








Step 8:


Tape the sticky ends together forming a recombinant plasmid








Step 9:


Mix the recombinant plasmid with a bacterial host





Note: Depending on the antibiotic resistance selected for the plasmid, the results will vary. The important part is that they cut the DNA twice and the plasmid once. (* the answer listed here is for ampicillin resistance)








