
INTRODUCTION

DNA analysis is a hallmark invention in
molecular biology untied our basic understanding
strategies behind the art of gene cloning, human
genome and variome projects. The foremost aspect
of gene cloning involved in the creation of new
combination of genetic material from different origin.
Definitely, the construction of recombinant DNA
molecule requires vector as a vehicle to carry a
foreign DNA to the host organisms for gene
expression. Vector should possess specific
characteristics such as a replicon, resistance to
antibiotics or auxotrophic markers and unique
cleavage sites for restriction enzymes for foreign
DNA insertion. The concept of plasmid as a vector
inborned in the concept of particulate determinants
of inheritance. Plasmids are circular, autonomously
replicating, extra chromosomal DNA molecules
found in most gram positive and gram negative
organisms and also in some yeast, but not in higher
eukaryotes1. Plasmids of E. coli were designated
as one of the efficient cloning vectors2. Techniques
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ABSTRACT

An attempt was made to support the evidenced research of restriction enzyme EcoRI digests
plasmid DNA of a significant genetic strain E.coli RY13 by targeting their specific sequence GAATTC.
E.coli RY13 was harvested with special antibiotics in terrific broth and plasmid DNA was isolated and
digested with EcoRI, then electrophoresed in 0.8% Agarose gel. EcoRI cleaved plasmid DNA into
fragments similarly in size that confirmed the presence of target sequence in the E. coli RY13 genome.
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for cleaving DNA molecules in to discrete fragments
by use of specific enzymes virtually known after
the proposal of restriction and modification in
bacterial viruses – Phage λ3. Further, it  was
revealed that restrictions were caused by an
enzymatic cleavage of incorporating DNA with
restriction endonucleases and modification leads
to DNA methylation4. Restriction enzymes are
recognized as molecular scissors and scalpels in
recombinant DNA technology. They are applied in
the preparation of recombinant molecules and act
as supportive system for the analysis of sequence
specific DNA – Protein interactions5. Restriction
system consist of two enzymatic elements namely
a nuclease and methylase; both are encoded by
bacterial chromosomes or by phage or plasmid.
Type I, II, III are three kinds of endonucleases that
play a key role in cleavage of DNA molecules6.
Escherichia coli RI (EcoRI) endonuclease is a
renowned restriction enzyme that recognizes the
symmetrical palindromic hexanucleotide sequence
GAATTC on duplex DNA and cleaves each strand
between G and A residues7. Physical and catalytic



properties of EcoRI restriction endonuclease also
studied by several groups and different purification
protocols have been described 8 – 10. In addition to
the natural overproducer of EcoRI, E. coli RY13,
genetically modified overproducing strains were also
used to produce the enzyme11.

MATERIAL AND METHODS

Harvesting and purification of bacterial strain
A significant genetic bacterial strain E.coli

RY13 maintained in Genetic engineering laboratory,
Centre for Biotechnology was harvested in 20 mL
terrific broth containing antibiotic ampicillin grown
overnight in an incubator shaker at 37°C then
inoculated and incubated with chloramphenicol for
2 hrs. Cultures were centrifuged at 4000 rpm for 5
mins and pellets obtained were subjected to plasmid
DNA isolation.

Plasmid DNA isolation and restriction digestion
Plasmid DNA was isolated as per the

method of Maniatis and Sambrook et al, 1982. 3µL
of bromophenol blue loading dye mixed with 7µL of
plasmid DNA sample and electrophoresed at 100
V in 0.8% agarose (Himedia) incorporated with 1.5
µL Ethidium bromide (0.1mg/mL) in 1XTris Acetic
EDTA (TAE) buffer to confirm the presence of DNA.
Further to the confirmation, Restriction mixture
contains 3µL plasmid DNA, 3µL EcoRI (Bangalore
Genei), 4 µL 10X restriction enzyme buffer and 10
µL double distilled water was prepared in a
eppendorf and incubated for 37°C for 3 hrs. 4 µL of
gel loading dye was mixed to the reaction mixture
and incubated and cooled at 0ºC to arrest the
restriction digestion. Then the samples were loaded
in 1.2% agarose with 1.5 µL Ethidium bromide and
electrophoresed at 50 V in 1X TAE buffer for 1 hour.
The band of the digested DNA was observed by
illumination of the gel in UV transilluminator that
causes ethidium bromide stained fragments to
florescence. Band pattern was interpretated as if
there is no digestion single DNA band was seen
and in case of extra bands the digestion is
incomplete.

RESULTS

The present study revealed that restriction
enzyme EcoRI digested the plasmid DNA of E. coli

RY13. EcoRI cleaved plasmid DNA in to fragments
similar to discrete size and the indication of precise
band pattern is the positive result of restriction Fig.1.
The effective digestion proved the presence of
EcoRI target sequence site in plasmid DNA of E.coli
RY13 Fig. 2. EcoRI catalyses and recognizes the
six cutters or palindromic sequences of the plasmid
DNA Fig. 3.

Fig. 1: Agarose gel electrophoresis
shows DNA fragment (Lane 1- 5) of
E.coli RY13 Plasmid DNA digested

by the restriction enzyme EcoRI

Fig. 2:  EcoRI target sequence

Fig. 3: Six cutters or Palindromic sequence

DISCUSSION

The purpose of the study is to support the
evidenced research of restriction enzyme EcoRI
digests plasmid DNA of a significant genetic strain
E.coli RY13 by targeting their specific sequence
GAATTC. E.coli plasmid DNA is considered as an
efficient cloning vector in genetic engineering. Even
many restriction enzymes used in recombinant DNA
studies were isolated from genetically important
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strains of E.coli. EcoRI is also isolated and purified
from the same strain E. coli RY13. Greene et al.
developed a method for the purification of EcoRI
endonuclease from E. coli RY13 strain with the yield
of 13 U/g cell. Modrich et al has modified this method
to increase the yield of the enzyme to 190 U/g cell
from the same strain.

In our study, the efficient digestion may
be due to the reason that the restriction enzyme

EcoRI and plasmid DNA were isolated from the
same origin E. coli RY13 strain.

Restriction digestion or mapping is the
process of obtaining structural information on a
piece of DNA by the use of restriction enzymes.
Perhaps, revealing of this structural information in
a DNA by restriction mapping helps in the
sophisticated research of medical genetics and
disease diagnostics.
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