
GENE CLONING

Part II: Manipulating the DNA



Manipulation of the DNA

1. The range of DNA manipulative enzymes.
2. Enzymes for cutting DNA—restriction endonucleases.
3. Ligation—joining DNA molecules together.



DNA manipulative enzymes

• Nucleases,
• Ligases,
• Polymerases,
• Modifying enzymes,   

are enzymes that cut, shorten, or degrade NA molecules. 
join NA molecules together. 

makes copies of NA molecules. 
remove/add chemical groups. 



Nucleases

• Exonucleases,

• Endonucleases,

remove nucleotides one at a time from the end 
of a DNA molecule.

are able to break internal phosphodiester 
bonds within a DNA molecule. 



Ligases
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catalyzed by DNA polymerase



• Alkaline phosphatase, removes 
the phosphate group present at 
the 5′ terminus of a DNA 
molecule.

• Polynucleotide kinase adds 
phosphate groups onto free 5′ 
termini 

• Terminal deoxynucleotidyl 
transferase adds one or more 
deoxyribonucleotides onto the 3′ 
terminus of a DNA molecule.

DNA modifying enzymes



Restriction endonucleases
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blunt vs sticky ends
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seeing the DNA



ligating the DNA



calculating the DNA to insert ratio


