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The Biotechnology Toolbox



Cutting and Pasting DNACutting and Pasting DNA

 Cutting DNA
 Restriction endonuclease 

or restriction enzymes
 Cellular protection 

h i f i f t dmechanism for infected 
foreign DNA
Recognition and c tting Recognition and cutting 
specific sites of DNA

• Recognition sites are usuallyRecognition sites are usually 
palindromic

– e.g. 5’-GAATTC-3’ Restriction fragments



Recognition sitesRecognition sites



Separating mixtures of DNA fragmentsSeparating mixtures of DNA fragments
 Electrophoresisp

 Gels
• Agarose : broad range of resolution
• Polyacrylamide : high resolution for smaller DNAy y g

 Migration of DNA to the positive electrode under the electric 
current

 Separation of DNA molecules by molecular weight and shapep y g p
• L = k 1/log10MW     for linear DNA

 Staining of DNA for visualization (Ethidium bromide, EtBr)



Pasting DNAPasting DNA

 DNA ligase DNA ligase
 Joins DNA by forming new phosphodiester bond

 Recombinant DNA
 DNA generated by joining DNA pieces from different 

sources


