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I. INTRODUCTION 

The fishery and genetic resources of India are enormously rich and diverse (Jhingram, 1984). Almost 

all these fishery resources are being exploited and managed under the traditional concept that each fishery is 

supported by wild populations having homogeneous characteristics. A typical example is the commercially 

valuable penaied prawn, Penaeus monodon Fabricius, 1798 – popularly known as the jumbo tiger prawn of 

Indian waters. Sea fishes and shell fishes like the penaied prawn, P. monodon are a major source of protein food 

for human consumption. Hence, from time immemorial, these fisheries resources have been subjected to 

worldwide commercial exploitation. Uncontrolled commercial exploitation of a resource may lead to its over 

exploitation or even its total loss as a fishery. To prevent over exploitation of some of these valuable sea fishery 

resources, many maritime nations have been forced to introduce fishing regulatory measures. Such restrictive 

management measures are essential not only for renewing the commercially over exploited fishery resources 

throughout its range of distribution but also for protection and conservation of a species or its populations with 

unique biological and genetic resource characteristics (Utter, 1981). One of the management strategies, thus 

developed for the scientific management of these resources, was to identify the natural units of the fishery 

resources under exploitation (Altukhov, 1981). These natural units of a species can otherwise be called as 

„stocks‟. A stock can be defined as “a parameter population of related individuals within a single species that is 

genetically distinct from other such populations” (Shaklee et. al., 1990). 

The populations of P. monodon which were exploited along the Indian coast were from Karwar, Mangalore, 

Calicut, Kochi in the west coast as well as from Chennai and Kakinada from the east coast. The species P. 

monodon selected for the present investigation ranks foremost in regard to its importance in aquaculture in India 

and overseas. Along coastal West Bengal P. monodon is caught from the districts of North 24 Parganas, South 

24 Parganas and East Midnapore. According to a WBSMB in 2006-2007, West Bengal contributes a total of 

63440 tonnes of prawn in which North 24 Parganas contributes 40516 tonnes, South 24 Parganas contribute 

9900 tonnes, and East Midnapore contributes 12871 tonnes. Besides these three districts very little is contributed 

by Malda (5 tonnes), Murshidabad (10 tonnes), Nadia (20 tonnes), Hooghly (60 tonnes) and Howrah (58 

tonnes).  

 The species, P. monodon has a broad geographic distribution in tropical and subtropical waters of 

South-east Asian countries including east and west coast of South India (Anon, 1969 and Anon, 1978). The 

species is migratory in habit; the adults migrate out to sea during the breeding season (Kemp, 1915). The species 

also occurs in the backwaters of the Kerala coast in relatively small quantities. In West Bengal post larvae of 

this species occurs over a lengthy period of the year, in the tidal reaches of the Hooghly estuary, in lagoons and 
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be polymorphic. The RAPD analysis of juveniles from three different locales, Digha coast, North 24 
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percentages of polymorphic bands in North 24 Parganas and South 24 Parganas, suggested a high genetic 

variability among the samples. Digha coast indicated lower polymorphic levels among three samples. 

Population specificity was also found within the three samples. 
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tidal creeks. The juveniles occur during June to September in Sunderban areas of West Bengal. The bigger 

catches are made all year round from Digha mohona mostly intensifying the catch during December to March. 

The bheris of North 24 Parganas culture wild seeds particularly between a period of November to February and 

from March to July. 

II. MATERIALS AND METHODS 

Penaeus monodon, also known as black tiger prawn, were collected from eight different locations of coastal 

West Bengal including the districts of East Midnapore, North 24 parganas, and South 24 Parganas. The places 

are Digha Mohona, Kharibari, Hasnabad, Bashirhat, Bhangar, Canning, Haroa, and Diamond Harbour. Forceps 

and scissors are used to collect muscle, pleopods and periopods from the sample. After collecting the target 

tissues, they were preserved in 90% alcohol and stored at 40C. While wild samples were collected from Digha 

Mohona, Hasnabad, Canning, Haroa, others were all cultured samples using sea water. 

Isolation of DNA 

   Isolation of high molecular weight DNA was carried out from muscle tissues, pleopods and periopods 

of prawns.  DNA was extracted by using phenol: chloroform extraction and ethanol precipitation (Sambrook et 

al., 1987) 

Procedure 

Day 1 

1. Firstly approximately 1 g of target tissue sample was cut down With the help of scalpel and forceps and 

then washed with 70%  Ethanol. 

2. The target tissue was chopped into small pieces with the help of Scissor and forceps. 

3. To it 750 µl of lysis buffer comprising of Tris, EDTA, NaCl and SDS as added with micropipette. 

4. Then add 5 µl of proteinase K and tap to mix the contents. 

5. The samples were incubated at 37 oC overnight till the target tissue got solubilized. 

 

Day 2 

1. Extracted with phenol of equal volume 500 μl (pH adjusted to 7.5 to 8) mixed it gently at least for 50 

times. 

2. Centrifuge at 10000 rpm for 10 min at 4oC. 

3.  The supernatant were extracted in a fresh tube. 

4.  Phenol: Chloform: Isoamyl alcohol was added at equal volume (25:24:1). 

5. Mixed it gently. 

6. Centrifuge it again in the same manner as earlier. 

7. The DNA (supernatant) was extracted in fresh tube. 

8. Chloroform: Isoamyl alcohol was added of equal volume. 

9. Mixed it gently and again centrifuged. 

10. The DNA was extracted in a fresh tube. 

11. Chilled ethanol (pure) were added 2.5 times, and then kept in the refrigerator at      – 20oC. 

 

Day 3 
 

Precipitation of DNA. 

1. The above solutions were mixed properly and centrifuge for 10 min at 4oC. 

2. To the aqueous layer 1/10 volume of 3M sodium acetate pH 0.5 were added. 

3. Mixed it properly and centrifuged at 400rpm for 10 minutes. 

4. The supernatant were decanted very carefully so that the DNA remains in the tube. 

5. The precipitated DNA in the tube were added with 500 μl of ethanol (70%) 

6. Centrifuged at 4000 rpm in 10 mins. 

7. The supernatant were decanted. 

8. The DNA is again washed with 500 μl ethanol (70%).  

9. Centrifuged again as earlier. 

10. The supernatant were decanted. 

11. The DNA pellet was dried completely for removal of ethanol. 

12. Re suspended the DNA pellet in 50 μl T.E to dissolve fully.  

13. The DNA containing solution was incubated at 37oC for 3 hours.  

14. The dissolved DNA was kept in the refrigerator at 4oC. For gel electrophoresis and PCR 

amplification. 

 

Quantification of genomic DNA (By U.V spectrophotometer) 

       The purified genomic DNA dissolved in T.E buffer, was taken for quantification by U-V- absorbance at 

260 nm. 
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The O.D at 280nm was also recorded for determining protein contamination  

                                    O.D 260 X 50 X Dilution factor 

 

   Conc. In g/  =    

                                              1000 

Qualitative Analysis by Agarose Gel Electrophoresis 

         Electrophoresis through agarose is the standard method to check the quality of DNA fragments. The 

technique is simple, rapid to perform and capable of resolving fragments of DNA. Submerge gel electrophoresis 

unit used for fractionating genomic DNA on agarose gel.  

Procedure 

     The open end of a clean, dry plastic tray supplied with the electrophoresis apparatus was sealed with 

tape so as to form a mould. The mold was set on a horizontal section of a bench. 

1. Agarose gel was prepared by dissolving appropriate amount of agarose in 1X TBE buffer (0.8 % for 

genomic DNA and 2 % for PCR products) by heating gently in the heater. 

2. A comb with adequate number of wells was placed on the tray to form the wells. 

3. 10 μl of EtBr was added in the gel before it polymerize. 

4. Pour the gel in the assembly setting with comb. 

5. Leave the gel for polymerization, then remove the comb without disturbing the wells and the gel was 

mounted in the electrophoresis tank. 

6. The DNA loading dye was mixed with the DNA sample in 1:6 ratios and loaded in the gel with a 

micropipette. 

7. The electrophoresis gel was run at 92 volts for 4 hours or 100 volts for 3 hours.  

8. The photographs of gel were taken by gel documentation system. 

 

PCR Amplification 

 

The polymerase chain reaction (PCR) is a technique widely used in molecular biology agricultural diagnostic, 

forensic analysis population genetics. It derives its name from one of its key components. A DNA polymerase 

used to amplify a piece of DNA polymerase by in-vitro enzymatic replication. The purpose of PCR is to make a 

large number of copies of short template. It is based on the enzymatic amplification of DNA fragments that are 

flanked by oligonucleotide primer hybridizing to opposite strands of the target sequence. This process is 

described in Bielawski et al., (1995) 

Standardization of the polymerase chain reaction (PCR) Conditions: 

                There are a number of variables in a PCR which have to be optimized to give the target amplification. 

These parameters are: 

- Denaturation temperature and time. 

- Annealing temperature and time. 

- Amounts of template and primer. 

- Concentration of Mgcl2 in the assay. 

- The number of cycles.  

 

Primer and their code used for PCR amplification 

 

Sl.No. Primer name Primer sequence (5‟-3‟) Length 

1 OPX 1 CTGGGCACGA 10 

2 OPX 4 CCGCTACCGA 10 

3 OPX17 GACACGGACC 10 

PCR cycles condition. 

Step Ι  94 oC for 4 minutes Initial denaturation 1st cycle 

Step ΙΙ 94 oC for 1 minute Denaturation  

 

35 cycles 
Step ΙΙΙ 36oC  for 1  minute Annealing. 

Step ΙV 72oC for 2 minutes Elongation. 

Step V 72 for 7 minutes Final elongation Last cycle 

 

Analysis of Amplicons (PCR products) 

Agarose gel electrophoresis 

                The RAPD products were electrophoresed in 1.5% agarose gel with ethidium bromide (4 µl). 2µl 

standard molecular weight marker (i.100bp ladder/ ii.1kb ladder) was also loaded in one lane along with the 

PCR samples. The samples were mixed with the 5µl Bromophenol blue and then loaded and allowed to run at 
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90 Volts for 3 hours. The final gel was visualized under Gel- Doc system and image stored using Alpha image 

software. Molecular weight of the bands was determined using PopGene software. 

 

 
Plate 17: RAPD profile with OPX-17 

 
Plate 18: RAPD profile with OPX-17(rest samples) 

 

PLATES OF RAPD PROFILES OBTAINED 

 
Plate 13: RAPD profile with genomic DNA 
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 Plate 14: Primer screening with a single sample 

 

 
Plate 15: RAPD profile with OPX-1 

 
Plate 16: Plate 19: RAPD profile with OPX-4 
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III. RESULTS 

Data description: diploid RAPD data set  

 Single-population decriptive statistics 

 Polymorphism seen 

  Population 1(North 24 Parganas): 100% 

  Population 2(South 24 Parganas): 73.08% 

  Population 3(Digha coast): 38.46% 

 Mean gene diversity: 

  Population 1(North 24 Parganas): 0.4025 

  Population 2(South 24 Parganas): 0.3097 

  Population 3(Digha coast): 0.1593 

 

 
 

IV. DISCUSSION 

An accurate knowledge of the natural units that sustain a fishery is of fundamental importance for its scientific 

exploitation, conservation and for its modern aquaculture practices through selective breeding programmes. 

Such vital informations can be gained by standard measurement of genetic characteristics of the sample 

populations of the species in question (Altukhov, 1981; Lester and Pante, 1992). The topic of the present 

discussion here is the results of the study of the population genetic characteristics of Penaeus monodon of South 

India. The genetic characteristics of the species were measured by analysis of patterns of randomly amplified 

DNA. The significance of the results produced by this method applied on the species is discussed below. 

 Though the total numbers of the RAPD fractions produced by the Operon primer, OPX-1, OPX-4 and 

OPX-17 were seven, ten and nine respectively, the number of fractions present in North 24 Parganas, South 24 

Parganas and Digha were significantly very different. Some fractions of of the primer OPX-1 were unique to 

North 24 Parganas sample. Similar significant differences were shown by OPX-4 and OPX-17 Each sample was 

short of two but fractions with different kilobases. Each sample was short of two but fractions with different 

kilobases. Hence, the above significant differences caused by the unique RAPD fractions strongly suggest that 

the North 24 Parganas, South 24 Parganas and Digha coast samples may be genetically distinct stocks. Besides, 

the significant differences in the number of DNA fractions between individuals of each sample also mean that 

level of DNA variability is also significantly different in these three places. Comparable reports of molecular 

genetic stock differences were reported in Melvin trout populations (Ferguson et at., 1995). There, the unique 

DNA fractions (alleles) present enabled to separate Ferox, Gillaroo and Sonaghen populations. Single RAPD 

fraction present in one of the two populations of Macrobrachium borellii was considered as a genetic marker for 

stock identification (D' Amato and Corach, 1996). The recent review of the genetic structure of penaeids 

(Benzie, 2000) reveals that the RAPD technique is the most efficient technique for detection of the natural 

genetic diversities in penaeid prawns, especially in P. monodon which fact is more evident in the present report. 

Because the genetic stock structure differences present in the east and west cost populations of P. monodon of 

South India could be clearly detected only by RAPD method and not by the morphometric or allozyme methods. 

 The present finding of higher level RAPD genetic variability in North 24 Parganas and the unique 

RAPD fractions present in the three area samples strongly support that these three area samples of P. monodon 

may be separate fishery stocks. Besides, the significance of the present finding was that these unique DNA 

fractions can now be used as genetic markers to select separately the desired breeders for the purpose of 



N. R. Chatterjee et al., American International Journal of Research in Formal, Applied & Natural Sciences, 3(1), June-August, 2013, pp. 30-

36 

AIJRFANS 13-209; © 2013, AIJRFANS All Rights Reserved                                                                                                               Page 36 

selective breeding programmes and to monitor the level of DNA variability in the wild or cultured populations 

of the species. Besides, these stock-specific unique alleles  

 

can now be used to detect any possible mixing of these two stocks, especially, during selective breeding 

programmes or larval rearing period. Nevertheless, a word of caution also to be mentioned here. The present 

conclusions are based on only a few specimens and a single RAPD test. Considering the sensitivity of the RAPD 

procedures, the reproducibility of the present results should be confirmed before drawing a final conclusion on 

the stock diversity of P. monodon of West Bengal. At the same time, the very possible aspect of the RAPD 

experimental conditions that favors the present conclusion is to be highlighted here. The significantly different 

RAPD profiles obtained here were produced on a single gel under uniform electrophoresis and staining 

conditions. Hence, the RAPD experimental error that might have affected the results and the conclusion was the 

least possible. This is further strengthened by the fact that the RAPD differences were shown only by OPX-1, 

OPX-4 and OPX-17 primers where as some other OPX primers tried produced only non-polymorphic RAPD 

profiles. 

 The significance of the present conclusions may be based on the original findings corroborated by 

detailed future studies. 

V. CONCLUSION 

In brief, the above discussion on the results of the population genetic studies on P. monodon leads to the 

following major conclusions: 

1. The results of molecular genetic method obtained here were strikingly different from any other 

methods. The random amplified polymorphic DNA (RAPD) profiles discovered for the first time in the 

specimens from three populations from coastal West Bengal were significantly different. Hence, it is 

concluded that the molecular genetic stock structure of these populations is heterogeneous. 

2. The significant differences in the number of DNA fragments (obtained from RAPD analysis) between 

the three populations support the hypothesis that heterogeneity exists within the distinct locations 

within coastal West Bengal. 

 

VI. SUGGESTIONS 

The present RAPD analysis, using OPX-1, OPA-4 and OPX-17, was done only for North 24 Parganas, South 24 

Parganas and Digha coast samples of P. monodon. Hence, a detailed analysis of the RAPD profiles of all the 

other populations, using these three primers are essential to draw a final conclusion on the population genetic 

stock structure of the species. Since the microsatellite techniques have produced the highest genetic variability 

in the P. monodon of Thailand (Supungul et at. 2000), the same technique is also to be applied in the future 

investigations of the Indian species. 
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