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Abstract: The prawn fishery of India is the fastest growing food production sector.  Hence an 
attempt has been made to study the restriction digestion of Vibrio species isolated from diseased 
P. monodon. The study revealed following observation. The total DNA analysis revealed the 
range from 61.33 ± 4.16,34.66  ±2.30 to 89.33±4.62.The genomic DNA separation analysis 
revealed that the marker showed the presence of 30,000 basepair (bp), 26,282bp, 9,824bp and 
5,090bp bands and the isolates revealed that the presence of 30,00bp and 956 bp bands. The 
restriction digestion of the selected Vibrio species by the EcoRI, the marker revealed the presence 
of 8.14kilo basepair (kbp), 5.09 kbp, 4.07 kbp, 3.05 kbp, 2.04 kbp and 1.2 kbp bands respectively. 
The restriction enzyme digested fragments of V. orientalis showed 3.05 kbp, 2.04 kbp and 1.268 
kbp bands. The V. costicola showed the presence of 3.05 kbp, 2.04 kbp and 1.268 kbp bands, the 
V. parahameolyticus showed that 3.05 kbp, 2.04 kbp and 1.268 kbp bands. The study revealed 
that all the three isolates showed the presence of a common band at 3.05 kbp, 2.04 kbp and 1.268 
kbp. It showed the selected organism may be closely related members in the phylogeny. 
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Introduction  
In India most important crustacean fishery is of prawn. The prawns constitute highly nutritive diet 
for human beings. At present aquaculture is the world’s fastest growing food production sector 
with the cultured shrimp and prawn subsector growing at annual rate of 16.8% between 1984 and 



60  CHANDRAKALA 
 

INDIAN JOURNAL OF APPLIED MICROBIOLOGY                                      Vol. 17 No. 1 Jan.-Jun.  2014 

1995 (Subasinghe et al., 1998). Vibrio species are the most common (Lightner, 1992a) and are 
distributed in marine and coastal environments. Vibrio sp are associated with gills or cuticle of 
wild and cultured shrimp. 

Most reported cases of vibriosis might be result of other primary conditions such as biotic, abiotic 
stress injury and other infectious diseases. Mortalities due to luminescent Vibrio harveyi have 
been reported from India (Karunasagar et al., 1994). Vibrio harveyi occurs in sea water which is 
drawn by hatcheries. 

The genetic makeup of living organisms is stored in chromosome, plasmid and organelle 
genomes. Inspite of the presence of accurate replication machinery the genome undergoes 
constant changes.  Simple base pair changes may occur or large scale changes as a result of 
inversions, translocations, deletions or transpositions.   The best way to study these variations is 
by use of restriction enzymes.  Restriction enzymes upon attack on DNA molecules produce 
fragments of definite length, which can be resolved in agarose or acrylamide gel.  The number 
and size of the fragments produced vary with different restriction enzymes.  If there is any change 
in the sequence of the organism, then there will be a change in size of fragment, arising from 
restriction enzyme digestion of DNA is called Restriction Fragment Length Polymorphism 
(RFLP).  This can be used as a direct measure of genetic variability.  This is otherwise simply 
called as finger printing. 

Molecular techniques are major tools for the analysis of micro organisms from food and other 
biological substances.  The techniques provide ways to screen for a broad range of agents in a 
single test (Field and Wills, 1998).  It has truly come of age and its range of application is 
perceived to broaden in near future.  The food industries, water processors and analytical 
laboratories have taken up the latter method for rapid differentiation of species, strain 
identification and definition of strain relatedness from infected sample. A molecular method 
varies with respect to discriminatory power, reproducibility, case of use and case of interpretation 
(Lasker, 2002). 

Identification and differentiation of the pathogenic strains of Vibrio species cannot be done 
phenotypically and biochemically.  Hence RFLP pattern could be used effectively for the purpose.  
The DNA using restriction enzymes, the size of the DNA fragments depends upon their restriction 
sites.  By variability in the restricted fragments the strains can be differentiated.  

Urakawa et al., (1999) analyzed the RFLP of psychrophilic and Psychrotrophic Vibrio and 
Photobacterium from North Western Pacific Ocean and Otsuchi Bay. Chandrakala (2006) 
performed the RFLP analysis of V. harveyi (NL&L), and V. parahaemolyticus isolated from 
diseased Penaeus monodon. Prapavorarat et al., (2010) reported the identification of genes 
expressed in response to yellow head virus infection in the black tiger shrimp Penaeus monodon 
by using hybridization technique. Hence an attempt has been made, to quantify and the separate 
the genomic DNA, to use restriction enzymes for cleaving the genomic DNA and to compare the 
fragment for phylogenetic relationship. 
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Materials and Methods: 

Quantitative Estimation of DNA (Plummer, 1982) 
Vibrio DNA (10µg) was taken in 5 ml of buffered saline and 4 ml of diphenylamine reagent was 
added. The mixture was kept in boiling water bath for 10 minutes. After cooling the OD was 
measured at595 nm using the blank. 

Genomic DNA Extraction 
The genomic DNA was extracted by using components provided in the kit (Genei, Pvt. Ltd, 
Bangalore). 

The cells were resuspended in 700 µl of solution A at room temperature (RT). The cells were 
allowed to stand for 5 minutes at RT and centrifuged at 10,000 rpm. About 500 µl of the 
supernatant was collected. Distilled ethanol (1 ml) was added to 500 µl of the supernatant. The 
content was mixed till white strands of DNA were seen. The tube was centrifuged for 4 minutes at 
1000 rpm. The supernatant was discarded. The DNA pellet was washed with 95 % ethanol. The 
procedure was repeated & final wash was given with 75 % ethanol and allowed to air dry for 5 
minutes. 100 µl of solution B was added and incubated 5 minutes at 60°C to increase the 
solubility of genomic DNA. The tube was centrifuged at 10,000 rpm for 10 minutes to remove 
insoluble proteins. The supernatant was pipetted out in a fresh tube. Freshly extracted DNA (25 
µl) was taken &10 µl of control DNA were loaded and electrophoresed  in 1% agarose gel with 
ethidium bromide (1 mg/ml). 

Preparation of 1% Agarose gel Electrophoresis 
1 x TAE buffer was prepared by diluting appropriate amount of 50x TAE buffer with distilled 
water. 1x TAE buffer (50ml) was taken in 250 ml conical flask and 0.5g of agarose was added. 
The agarose was dissolved by boiling, cooled to RT. The comb was placed in the electrophoresis 
tank such away that the comb was about 2 cm away from the cathode. When the agarose gel 
temperature was around 60°C, ethidium bromide was added to the solution (1mg/ml) to view 
DNA under transilluminator. The agarose preparation was poured slowly in the centre part of the 
gel tank up to 0.5 cm thick and without air bubbles. After the gel was solidified, 1x TAE buffer 
was poured slowly into the tank till the buffer level raised above the gel surface. The comb was 
gently lifted and ensured the wells were intact. The power cords were connected. The test samples 
were loaded and electrophoresed at 50V. 

Visualizing DNA 
After the run was completed the power supply was switched off and disconnected the electric 
cords from the electrodes. The buffer was poured into a conical flask. The gel was removed from 
the gel tank. The gel slab was placed on the transilluminator and the bands were observed at 302 
nm. 
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RFLP Analysis 
Using the components provided in the kit RFLP analysis was performed (Genei, Pvt. Ltd, 
Bangalore). About 25 µl of (DNA) substrate and the test samples were loaded to enzyme vials 
EcoRI. To the enzyme and DNA mixture, 25µl of 2x assay buffer was added. The content of the 
vial was mixed by tapping and kept in the water bath and 10 µl of gel loading dye was added 
electrophoresed in 1% agarose gel. 

Result: 
Vibrio orientalis, V. costicola, V. parahaemolyticus were selected for the present study   V. 
orientalis and V. costicola showed yellow coloured colony on TCBS agar medium and V. 
parahaemolyticus showed green colored colony on TCBS agar medium. The quantitative analysis 
on the genomic DNA showed that the amount of 61.33 ± 4.16, 34.66 ± 2.30 to 89.33 ± 4.62µg 
respectively. The genomic DNA separation analysis revealed that the marker showed the presence 
of 30,000bp, 26,282bp, 9,824bp and 5,090bp bands and isolates revealed that the presence of 30 
kbp and 956 bp bands respectively. 

The restriction digestion of the selected Vibrio species by the EcoRI, the marker revealed the 
presence of 8.14 kbp, 5.09 kbp, 4.07 kbp, 3.05 kbp, 2.04 kbp and 1.2 kbp respectively. The 
restriction enzyme digested fragments of V. orientalis showed the digested fragments of 3.05 kbp, 
2.04 kbp and 1.268 kbp. The V. costicola showed the presence of 3.05 kbp, 2.04 kbp and 1,268 
kbp the V. parahameolyticus showed that 3.05 kbp, 2.04 kbp and 1.268 kbp. 

The study revealed that all the three isolates showed the presence of a common band at 3.05 kbp, 
2.04 kbp and 1.268 kbp It showed the selected organism may be closely related members in the 
phylogeny. 

Table I: Total DNA Estimation of Vibrio Species Isolated from Diseased Penaeus monodon. 

 

S. No Vibrio species REPLICATE DNA (µg) X ± SD 

 

1 

 

V. costicola 

1 58  

61.33 ± 4.16 2 66 

3 60 

 

2 

 

V. parahaemolyticus 

1 32  

34.66 ± 2.30 2 36 

3 36 

 

3 

 

V. orientalis 

1 92  

89.33 ± 4.62 2 84 

3 92 
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degradation problem has been encountered with some strains in the laboratory. But the strains 
were successfully typed by repeating the experiment (Wong et al., 2000).  

Toxigenic strains were serotyped and further characterized by Random Amplified Polymorphic 
DNA (RAPD) and ribotyping. Six thousand strains of V. parahaemolyticus were isolated and 18 
were found positive. V. parahaemolyticus was detected in all samples during summer, autumn and 
from some samples during winter and spring. Among the toxigenic strains seven serotypes, five 
ribotypes and RAPD patterns were observed seven strains belonged to 03.6KB clone with 
identical ribotypes and RAPD patterns to that of a pandemic reference strain. The presence of 
toxigenic V. parahaemolyticus with pandemic potential might indicate a human health risk due to 
consumption of marine food sources (Marshall et al., 1999). 
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