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Introduction

•Molecular Scissors. Restriction enzyme, restriction 
endonuclease, REase, ENase or restrictase is an enzyme that 
cleaves DNA into fragments at or near specific recognition 
sites within molecules known as restriction sites. 

• Restriction endonucleases are named from the fact that they 
stop bacteriophages from multiplying by recognizing and 
cutting DNA at specified locations

• In 1978, the Nobel Prize in Physiology or Medicine was 
awarded jointly to Werner Arber, who predicted the 
existence of restriction enzymes, Hamilton Smith, who 
discovered the first Type II restriction enzyme, and Nathans, 
who demonstrated how to use the restriction enzymes to 
analyze viral DNA



•Enzymes that are part of the restriction-modification systems. They 
catalyze the endonucleolytic cleavage of DNA sequences which lack 
the species-specific methylation pattern in the host cell's DNA. 
Cleavage yields random or specific double-stranded fragments with 
terminal 5'-phosphates.

•1st discovered HindII- naming of RE. The first letter of the restriction 
endonuclease name comes from the genus and the second two 
letters come from the species of the prokaryotic cell from which they 
are isolated. For example: EcoRI comes from Escherichia coli RY 13.



Types of RE

https://www.snapgene.com/guides/restriction-enzymes



Advantages of using RE

•Type II enzyme is that it cleaves specifically within or close to its 
recognition site and that it does not require ATP hydrolysis for its 
nucleolytic activity.

•Molecular Biology tool- cutting specific sites of DNA

•Restriction mapping is a method used to map an unknown segment of 
DNA by breaking it into pieces and then identifying the locations of 
the breakpoints. This method relies upon the use of proteins called 
restriction enzymes



Restriction enzyme cutting patterns

• Palindrome Sequence: recognized by RE
• Mirror like palindrome: same forward and 

backward on single DNA strand GTAATG
• Inverted Repeat Palindrome: sequence that 

read the same forward and backwards 
GTATAC being complimentary to CATATG

•Many restriction enzymes make staggered 
cuts, producing ends with single-stranded 
DNA overhangs. However, some 
produce blunt ends

• 4 or 6 base pair sequences
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Isoschizomers

• Isoschizomers are restriction enzymes that have the same recognition 
sequence and cleave the DNA at the same positions. These restriction 
enzymes have the same specificity.

•  The first discovered restriction enzyme that recognizes a given sequence is 
known as a prototype, while all subsequently identified restriction enzymes 
that recognize that same sequence are called isoschizomers.

•  However, isoschizomers may differ in site preferences, reaction 
conditions, methylation sensitivity, and star activity. Isoschizomers are 
isolated from different strains of bacteria. Therefore, they may require 
different reaction conditions

• This particular feature of isoschizomers helps identification of methylation 
state of the restriction site while isolating it from a bacterial state.

https://www.differencebetween.com/difference-between-dna-and-vs-histone-methylation/


Neoschizomers
• Neoschizomers are restriction enzymes that have the 

same recognition sequence but cleave DNA at different 
positions.
• The neoschizomers are a subset of isoschizomers. 

Well-known examples for neoschizomers are SmaI 
(5’-CCC↓GGG-3’) and XmaI (5’-C↓CCGGG-3’); both 
recognize 5’-CCCGGG-3’ sequence but cleave them at a 
different position. 
• Thus, these two restriction enzymes generate different 

types of ends. In this case, SmaI produces blunt ends, 
and XmaI produces 5’ protruding ends.



Isocaudomers

• Isocaudomers are pairs of restriction enzymes that 
have slightly different recognition sequences but 
upon cleavage generate identical termini.

•These sequences can be ligated to one another, but 
then form an asymmetrical sequence that cannot 
be cleaved by a restriction enzyme.

https://en.wikipedia.org/wiki/Ligation_(molecular_biology)


Restriction Enzyme Database

•REBASE is a database of 
information about 
restriction enzymes and DNA 
methyltransferases. REBASE 
contains an extensive set of 
references, sites of 
recognition and cleavage, 
sequences and structures. It 
also contains information on 
the commercial availability 
of each enzyme.

http://rebase.neb.com/rebase/rebase.html



https://molbiol-tools.ca/Restriction_endonuclease.htm
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