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1. Introduction

ABSTRACT:The RAPD method was used to generate fingerprint patterns for two breeds of 

chicken like Aseel and Brahma breeds. Specific results for each breed were obtained by RAPD 

method. RAPD-PCR pattern was useful to identify species composition of two breeds of fowl. 

RAPD fingerprinting of 30 samples of Aseel and Brahma chicken breedsamplified with 6 

random primers.From the6random primers, a total of 24 bands were amplified and 17 of these 

( about 66.9% ) were found to be polymorphic among the Aseel population and atotal of 28 

bands were amplified out of which only 20 were polymorphic giving (about 70.95%) 

polymorphism in Brahma breed.The estimate of GI was highest (0.59) with the primer DF-02 

and the lowest (0.12) with the primer DF-05. The genetic distance pooled over the primers was 

(1.10±0.05). The highest and lowest GD were 2.15 and 0.22 with (DF-05 and DF-04) 

respectively. The genetic identity pooled over the primers was (0.28±0.08) between these 

breeds and the MAPD estimate to be (58.63±0.20). It might be concluded that the genetic 

identity index between these two breeds on the basis of BF showed moderate level of GI with 

the primers. MAPD calculated on the basis of uncommon bands also demonstrated lower to 

medium level of genetic difference between Aseel and Brahma breeds of poultry.DNA 

Fingerprinting pattern displayed differences in position of bands, some of them appearing the 

characteristic of this study. Therefore, this study demonstrates the usefulness of RAPD 

Fingerprinting to distinguish within and between two strains of Chicken. 

Domestic fowl are the most important type of poultry in India. 

The domestication of poultry took place several thousand years 

ago.This may have originally been as a result of people hatching 

and rearing young birds from eggs collected from the wild, but 

later involved keeping the birds permanently in captivity.Poultry 

are domesticated birds kept by humans for the eggs they produce, 

their meat, their feathers,and theircockfightingor sometimes as 

pets. Poultry is the second most widely eaten type of meat globally 

and, along with eggs, provides nutritionally beneficial food 

containing high-quality protein accompanied by a low proportion 

of fat.Aseel is one of their breeds of pea comb chickensare reared 

under backyard poultry management systems and is a vital source 

of meat, income and important in tribal culture for cock-fighting 

a n d  g o o d  s i t t e r  ( P r a s a d  J . ,  2 0 0 8 ,  2 0 0 9 ) .  O t h e r  

chickenbreedsareBrahma; there are amongst the biggest types of  

chickens, quiet chicken, pea comb and hardy in both cold and hot 

conditions (Taneja V.K., et al., 2011). The molecular nature of the 

precise differences in the nucleotide sequences within gene is 

responsible for the variation (Stevens l., 1991). The genetic identity 

is related to the divergence and can be used to examine relationships 

between species and subspecies. The discovery of polymorphic DNA 

regions in human and animal genome leads to the development of 

DNA typing and to study the genetic identity should be study the 

DNA Fingerprints. DNA fingerprint was first introduced this 

technique to identify individuals by AllecJeffreys in 1984 (Srivastava 

A.K., et al; 2005). Four years later, the same technique was applied to 

other species such as birds (Burke and Bruford 1987). DNA 

fingerprinting is an encrypted set of numbers that reflect a person's 

DNA makeup, which can also be used as the person's identifier. It has 

a wide range of applications in different aspects of medical, animal 

and veterinary sciences (Bhattacharya et al., 2008). DNA 

fingerprinting of an individual is the description of specific alleles 

present at a series of polymorphic loci in genome. A polymorphic 

locus is that region of genomic DNA whose sequence is different in 

different individuals (Singh B.D. 2007). One of the DNA fingerprints 
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methods, RAPD technique. It is developed by Williams et al., 

1990 (Li et al., 2006 and Zhang et al., 2002b). RAPD is an 

amplification of genomic DNA using at least one short 

oligonucleotide primer in low stringency condition resulting in 

multiple amplification products from loci distributed through the 

genome.The studies on population genetic structure and genetic 

variation using RAPD were claimed to be quite successful (Apostolet 

al., 1996 & Yu et al., 2004).Identification of poultry has been carried 

out by different authors (Calvoet al., 2001 &Farraget al., 2010). 

Therefore, it is a powerful tool in DNA fingerprint analysis of various 

animal species, gene mapping studies, population analysis and 

identification of breeds. The present studies attempt to discriminate 

species of two breeds and to determine the genetic identity within 

and between Aseel and Brahma chicken breeds by using RAPD 

fingerprints.

MATERIALS AND METHODS:

Sample Selection and DNA Extraction:

In the present study, a total of 30 animals of both sexes 

divergently were selected at random from two breeds of Poultry 

viz.;Aseel andBrahmabreeds, out of 30 aniamals 14 animals 

belonging to Aseel, 16 animals belonging toBrahma chicken. The 

blood samples were collected aseptically into the EDTA blood 

collecting tubes from: 1)wing vein and,2) direct from the heart, by 

using sterile plastic syringe and the blood collected {1-2 ml} from 

each bird should be in a separate test tube, and punctured of the 

wing vein  with help of sterile needle. 20-25 drops of running blood 

should be collected from each bird in a separate test tube. And after 

putting the stopper on them, all tubes are kept in horizontal position. 

Samples of sera should be transferred in another test tube and 

stored in refrigerator {4ᵒ-8ᵒC}, and delivered to lab after few days 

in this condition. 

DNA Fingerprinting Method:

RAPD-PCR reaction mixture consist of the genomic DNA were 

prepared from blood using standard methods of proteinase A 

digestion and by Phenol/ chloroform/ isoamyl alcohol extraction. 

Proteinase A solution was added to the lysis buffer (50 mMKCl; 10 

mMTris-HCl, pH 9; 0.1% Triton X-100) until a final concentration of 

0.12 mg/ml, and the mixture was incubated overnight at 56ᵒC. DNA 

was extracted in 500 μl of phenol: chloroform: isoamyl-alcohol (25: 

24: 1), precipitated with 2 vol. of 100% ethanol, transferred to a 

sterile micro centrifuge tube, washed with 70% ethanol, centrifuged 

at 10,000xg and dried. The resulting pellet was dissolved in 50 μl of 

distilled water. The amplification was carried out for 25 cycles with 

initial denaturation at 940C for 5 min, second denaturation for 1 min 

at 940C, annealing at 360C for 1 min, extension for 2 min at 720C and 

final extension at 720C for 5 min. Only intact DNA samples devoid of 

smearing were used for further analysis. DNA samples were checked 

for quality by running them in 0.8% Agarose gel.

Genetic Identity (GI) :The genetic identity between two breeds 

was estimated as per Lynch (1990): 

GI  =1/N ∑ [ 2 (Fix)(Fiy)/{(Fix)2 + (Fiy)2} ].(between breeds)

Where, Fix and Fiy are the frequency of occurrence of ithband in 

two different breeds respectively and N is the total number of bands 

scored as per Apuyaet al. (1988). 

Genetics distance (D):The genetics distance were obtained 

by the formula of Lynch (1991):

D = -ln BSF  /√(BSF  X BSF ) AB AB A B

Where BFS  is the band sharing frequency between Aseel and AB

Brahma breeds of poultry. BSF  is the band sharing frequency A

within Aseel breed. BSF  is the band sharing frequency within B

Brahma breed. 

RESULT AND DISCUSSION:

DNA fingerprinting, a technique based on the detection of 

hyper variable in DNA restriction fragments, was tested for its 

applicability to conduct population genetics in poultry. 

Comparison of the banding pattern of offspring with their parents 

revealed that the bands were inherited as stable genetic traits. A 

DNA fingerprinting technique was used to assess the extent of 

genetic variation within and between lines of different origin and 

to construction of the phylogenetic trees (Wimmers et al., 2000), 

to determine the degree of inbreeding (Kuhnlein et al., 1990), to 

determine the effects of selection on the genetic variation within 

and between lines of chickens (Sacharczuk et al., 2005).DNA 

analyzed by agarose gel electrophorses followed observation on 

UV transiluminator revealed sharphigh molecular weight bands. 

Visual estimation revealed good concentration of DNA. 

Reproducibility was checked by subjecting 30 unrelated animals 

from two species to the same PCR and electrophoresis conditions.

RAPD Polymorphism:

The RAPD profiles were analyzed visually. The obtained 

fingerprint patterns were reproducible within the particular 

species under the same controlled conditions. Reproducibility 

was checked by subjecting 30 unrelated animals from two species 

to the same PCR and electrophoresis conditions.Other authors 

like (Calvo, J.H. 2001) study on RAPD-PCR and reportedthe 

findings support theidentification of fraudulent paˆte´s. Primers 

used showed good and specific fingerprint patterns for two 

species studied. In Aseel breed, the traits of the amplification 

profiles are showed with6 random primers. All the 6 primers 

detected polymorphism among the population of chicken breeds. 

The total loci amplified were (7, 5, 2, 1, 6 and 3) at (DF-01, DF-02, 

DF-03, DF-04, DF-05 and DF-06 primers) respectively. The highest 

polymorphic loci with DF-01 and DF-05 were (5), and the lowest 

with DF-03 were (zero). From the 6 random primers, a total of 24 

bands were amplified and 17 of these (about 66.9%) were found 

to be polymorphic among Aseel population. The size of difference 

is ranged from (325 to 1325 bp). The bands varied in their size 

from 100 to 2250 bp (table 2). DF-04 produced 100% 

polymorphic loci, whereas, DF-03 produced 00% polymorphic 

loci. Sacharczuk, M. et. al. (2005) reported that the specific bands 

were 1 and 5 with family 1 and family 2 from Rhode Island Red 

(RIR) chickens.

In Brahma breed,all the 6 primers detected polymorphism 

among the population of this breed.The number of polymorphic 

loci ranged from 1 to 6. The total loci amplified were (7, 5, 3, 6, 5 

and 2) at (DF-01, DF-02, DF-03, DF-04, DF-05 and DF-06 primers) 

respectively. The highest polymorphic loci with DF-01 were (6) , 

and the lowest with DF-03 were (1). From the 6 random primers, a 
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total of 28 bands were amplified and 20 of these (about70.95%) 

were found to be polymorphic amongBrahmapopulation. The size of 

difference is ranged from (145 to 1550 bp).DF-06 produced 100% 

polymorphic loci.The resulting amplified DNA markers are random 

polymorphic segments with band sizes from 375 to 2090 

bp.Primers used showed good and specific fingerprint patterns for 

two species studied.The polymorphic loci with DF-06 primer at two 

breeds analyzed equal (2), same results reported by Calvo, J.H. 

(2001) when they showed the Pork paˆte´s showed a specific profile, 

in which one band was the same size as the specific band in duck 

paˆte´s. 

Genetic Identity Index and BF between Breeds: 

The values of genetic identity index between breeds using 6 

random primers. Estimates of genetic similarity between breeds 

ranged from 0.12 with DF-05primer to 0.59 with DF-02 primer, 

whereas the overall genetic similarity was 0.28 ± 0.08. Within breed 

GI was higher in comparison to between breed, so theGI indicating 

that genetic divergence was higher between breeds than within 

breeds. In Aseel breed, BF within breed ranged from 0.59 to 1.00, 

while within Brahma breed from (0.43 to 0.94). The overall BF 

within Aseel breed were (0.80 ± 0.09), whereas, within Brahma 

breed were (0.28± 0.08).

Figure 1: Amplification profile for primer DF-01 in Aseel 

Chicken under 

UV illuminatorby using RAPD fingerprinting 

Genetic Distanceand BSF between Breeds: Most of the primer 

revealed band sharing within and between breeds. The band sharing 

frequency varied within Aseel from (1.00 – 0.55) with respect 

primer DF-04 and DF-01, while in Brahma breed, its varied from 

(0.98 – 0.69) for primer DF-03 and DF-05 respectivly. The band 

frequency withinAseel breed varied from(1.00 – 0.59) for primer 

DF-04 and DF-05, whereas, within Brahma breed, BF varied from 

(0.94 – 0.61) with respect primer DF-03 and DF-06 respectivly. The 

pooled avearge BSF within Aseel breed was (0.83± 0.08) and 

Brahma breed was (0.85±0.23). Similar results showed by 

Sacharczuk, M. et. al.(2005), they reported the BS between Line high 

to Family 1 and Line high to Family 2 were 0.86from same 

breed(Rhode Island Red “RIR” chickens).The obtained data of band 

shaing frquency on the basis of the primers revealed that Brahma 

M   1  2 3  4  5  6   7  8  9 10 11121314 M

breeds are genetically more similar than Aseel breeds. All the 

primers using showed genetic distance. Primer DF-05 showed 

highest genetic distance (2.15) between two these breeds while 

the primer DF-04 indicated lowest genetic distance (0.22). The 

overall average genetic distance was (1.10± 0.05) between Aseel 

and Brahma breeds. No significant genetic distance was found 

between the breeds with respect to the primers used. 

Figure 2: Amplification profile for primer DF-01 in 

BrahmaChicken

Under UV illuminator by using RAPD fingerprinting

M  1  2  3  4  5   6  7  8  9 1011121314  M
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