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1. You want a strain of E. coli to produce human insulin (you want a lot of insulin, so the gene coding for 

insulin should be cloned). List and briefly describe the major steps needed for this process. 

Insulin was the 1st human gene to be cloned in a bacteria. 

1. Get vector & make sure it has everything it needs. 

2. Cut gene of interest (GOI) and plasmid with same restriction enzyme. 

a. Sticky ends 

b. Ligase the gene of interest into the vector 

3. Have e.coli take vector 

4. Let the vector grow! 

 

2. What is a vector? 

Carriers of DNA to be cloned. 

Examples:  

Viruses- take out viral DNA and insert your DNA 

Plasmids- a small DNA molecule in bacteria but not the bacterial DNA. 

 Plasmid is the most common, is easy and cheap. 

 All plasmid vectors must have: 

#1: Cleavage site (recognized by restriction enzyme) 

#2: Origin of replication or “ori” site 

#3: Selectable markers (antibiotic resistance)- to identify who gets the gene of interest. 

 

3. What is a restriction enzyme? 

Proteins that have the ability to cut both strands of the DNA molecule at a specific nucleotide 

sequence—the “scissors that cut”. 

 

4. What organisms naturally make restriction enzymes? Why do they need restriction enzymes? 

Bacteria produces restriction enzymes. They need them to protect from viral infections defense and 

recombination. 

 

5. What is the major difference between blunt ends and sticky ends? 

Sticky ends-single stranded ends (overhang) that have a tendency to join with each other. BETTER! 

Blunt ends- DNA cut straight across. 
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6. What is the purpose of transgenic model organisms? 

 

Isolate the desired foreign gene into a living organism so that the organism with exhibit a new property 

and transmit that property.  

 

7. You are digesting a fragment of circular DNA with the restriction enzymes EcoRI and Hind III. When you 

digest the DNA with EcoRI only, you get two fragments, each 5 kbp in length. When you digest the DNA 

with Hind III only, you get one fragment that is 10 kbp in length. When you digest the DNA with both 

enzymes, you get 3 fragments of lengths; 5, 4, and 1 kbp. Draw the original plasmid with all restriction 

sites. 

 

 

 

8. You are digesting a linear piece of DNA with two restriction enzymes (A and B). When you digest the 

DNA with restriction enzyme A, you get two fragments of lengths 7 and 6 kbp. When you digest the DNA 

with restriction enzyme B, you get two fragments, with lengths 10 and 3 kbp. When you digest the DNA 

with both restriction enzymes, you get a total of three fragments, with lengths 3,4, and 6 kbp. Draw the 

linear DNA with all restriction sites. 

 


