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Use of Restriction Enzymes



Introduction 

 Restriction enzymes are so called because they restrict host 
range for certain bacteriophage

 Occurs naturally in bacteria and are isolated, purified and 
available commercially

 Protects bacterial ‘immune system’destroy any ‘non self’ DNA

 This enzymes destroys unprotected DNA (restrict or modify 
systems)

 These are named for bacterial genus, species, strain and type e.g. 
EcoRI



characteristics

 Recognizes specific base sequences in DNA

 Cut DNA at those recognition sites

 Recognizes specific 4-8 bp sequences



Sources of restriction enzymes

Enzyme Source organism Recognition sequence

EcoRI Escherichia coli 5’GAATTC 3’CTTAAG

EcoRII Escherichia coli 5’CCWGG 3’GGWCC

BamHI Bacillus 
amyloliquefaciens

5’GGATCC 3’CCTAGG

HindIII Haemophilus influenzae 5’AAGCTT 3’TTCGAA



Types of ends produced by re digestion 



Examples



Types of restriction enzymes

 Type-I– recognize specific sequences and cut DNA 
at a non-specific site more than 1000 bp away 
from the site

 Type II- recognize palindromic sequences and cut 
within the palindrome

 Type –III- recognize specific 5-7 bp sequences and 
cut 24-27 downstream from the site



Application 

 DNA fingerprinting

 As restriction endonucleases cut specific sequences they can 
be used to make ‘DNA fingerprints’ of different samples of 
DNA

 As long as the cutting site changes on the DNA or the 
distance between cutting sites changes fragments of 
different sizes will be made



Application 

 DNA cloning

 As type II restriction endonucleases cut at palindromes, 
they leave sticky ends’ that will base pair with any other 
fragment of DNA cut with the same enzyme

 Cutting DNA molecule up into discrete fragments helps to 
locate a particular gene on the fragment where it resides.



Application 

 Each restriction enzymes recognizes the same unique base 
sequence regardless of the source of the DNA.

 This allows dividing a long DNA molecule into fragments 
that can be separated from each other by size with the 
technique of gel electrophoresis

 Each fragment generated, can be further analyzed through 
sequencing.

 These smaller strands of cut DNA can be used to study 
fragment length differences among the individuals 
(Restriction Fragment Length Polymerism-RFLP)



application

 Can be used to manipulate fragments of DNA for different 
applications

 Used in protein expression experiments

 They are used to assist insertion of genes into plasmid 
vectors during gene cloning and protein expression 
experiments

 Can also be used by specifically distinguished gene alleles 
recognizing single base changes in DNA known as single 
nucleotide polymorphisms (SNPs).



Thank you


