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Abstract: The present study was conducted to evaluate the genetic diversity
and relationships of 5 Egyptian indigenous strains (Fayoumi, Dokki-4,
Golden Montazah, Silver Montazah, and El-Salam) using 10 random
amplification of polymorphic DNA (RAPD) primers. The gel analyses were
performed using GelCompare Il where the matrix was constructed followed
by the cluster analysis for the matrices. Three hundred and two bands
ranging between 610 and 2220 bp were amplified using 10 random primers.
Appearances of unique bands with a mean of 4.4 bands per primer, and
increase in band intensity with a mean of 30 bands per primer were also
evident in the RAPD profiles Dendrogram based on Neighbour-Joining (NJ)
method resulted in two subgroups. In this study, Simpson's diversity index
was 0.82, and Shannon-Weiner index of diversity was 1.61. Therefore, it
was confirmed through the present study that the RAPD is a valuable tool to
evaluate genetic diversity of chicken.

INTRODUCTION

Amongst the poultry species, chicken is the most extensively
exploited species to meet the demands of egg and meat production.
However, in order to meet the present diverse demand for poultry products,
there is a need to explore the other poultry germplasms, which in fact, has
received rather less attention such as indigenous chicken in Egypt.
Information on genetic relationship, both within and between the
populations of a species has several potential applications in a breeding
programme in organising the germplasm, identification of germplasm
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entering the breeding programme, selection of parents for crossing and in
predicting the genetic gains and testing the population genetic hypothesis.

The rapid development in modern molecular genetics has given rise
to many new nucleic acid fingerprinting techniques. Molecular markers such
as restriction fragment length polymorphism (RFLP) and DNA
fingerprinting (DFP) have so far proved to be useful in establishing genetic
relationship among the livestock populations including poultry (Hillel et al
1992). Arbitrary amplification of polymorphic DNA sequences, termed
random amplification of polymorphic DNA (RAPD) analysis or Arbitrarily
Primed PCR (AP-PCR) typing (Welsh and McClelland, 1990; Williams et
al., 1990) as with other molecular markers, it was demonstrated that they
lead to new approaches for genetic analyses of livestock species, and has
been used for estimating genetic relatedness in livestock animals (Kemp
and Teale, 1994; Appa et al 1996) and avian populations (Zhang et al,
1995; Smith et al 1996). Additionally, they conduct to increase our
knowledge of genetic diversity, marked assisted selection strategies,
parentage testing, relatedness among breeds, and species identification
(Cushwa and Medrano 1996). In addition, A RAPD-PCR has proved to be
useful for genetic differentiation of closely related organisms (Clark and
Lanigan, 1993), and has been used to generate information on the
population structure (Mandal et al, 2009).

In Egypt, efforts were being initiated to conserve the available
superior germplasm of the indigenous chickens (Ali et al, 2003), in addition
to evaluate them (Kosba and Abd El-Halim, 2008). Although the local
breeds contain genes and alleles pertinent to their adaptation to a particular
environments and local breeding goals (Romanov et al., 1996), the local
chickens face genetic erosion which may lead to the loss of valuable genetic
variability in specific characteristics. Furthermore, Policies to protect the
species will need more scientific inputs on the genetic structure of the
species in its native distribution range. Molecular markers have proven to be
superior to the conventional methods for determining gene flow in chicken
stocks (Zhang et al 2002; Tadano et al 2007). Moreover, data on genetic
variation can provide crucial input to plan effective strategies for
conservation and rehabilitation of natural populations. The present study
examined the relationship of genetic diversity between five strains measured
by RAPD markers. The result aimed at providing essential information for
use, collection, conservation and research of the entail genetic resources.
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MATERIALS AND METHODS
Chicken populations.

Blood samples were collected from the five indigenous chicken
populations. A total of 94 chickens representing five Egyptian indigenous
chicken strains; Fayoumi (n=22), Dokki-4 (n=13), Golden Montazah
(n=19), Silver Montazah (n=23), and El-Salam (n=17), were included in the
sampling procedures.

Blood samplecollection, and DNA extraction.

Blood samples from indigenous Egyptian chicken populations were
collected in 2 ml tubes containing EDTA, as anticoagulant and stored at —
80°C until DNA extraction. Genomic DNA was extracted from 300 ul of
blood following the instruction of the EZ-10 spin column blood genomic
DNA minipreps kit (Biobasic, BS483, Canada). DNA purity and
concentrations have been measured by NanoDrop® spectrophotometer.

DNA ampliycation by polymerase

RAPD-PCR reactions were conducted using ten arbitrary 25 primers
(Table 1). Markers from 1-4 selected according to Chatterjee et al. (2007),
markers5-9 selected according to Okumus and Kaya (2005), and marker 1
according to Ali et al. (2003). Polymerase Chain Reactions (PCR) were
performed in PCR system eppendorf® using free DNA and RNA PCR
eppendorf tubes, and was amplified in a 25ul as final volume following the
recommendation of Okumus and Kaya (2005). The PCR products were
tested with electrophoresis on 1.5% agarose gels in 0.5x TBE buffer
(Promega, USA) stained by ethidium bromide. An external DNA ladder was
used to verify the band size and their relative position. The separated gel
was pictured by using a Gel Documentation System (GDS).
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Table 1: Nucleotide sequence of selected random primers along with the
number of fragments amplified and their size ranges in different
Egyptian indigenous strains.

Primer Number off Number of Size randes
Primer name| Sequence 5’ -3’ | GC% bands unigue g
number o (bp)
amplified bands
1 103 CCCCGGTAAC| 70 37 8 610-2160
2 110 AAGGGCGAGT| 60 28 3 860-2160
3 50 GGGACGTTGG| 70 27 3 900-2180
4 93 TGGCGTCCTT | 60 29 5 920-2220
TGCGATCCAG
5 BKJ-1 CCCCCACCAG 70 30 2 910-2170
CCTCATTCCCC
6 SPI 1-1 CTOCCTOTG 65 27 4 910-2190
GCAGGACCGC
7 ZFP 161-2 AGACAAAA 56 33 3 900-2140
CGATGGGCGG
8 HOX 7-1 CGAGGAGGAG 75 34 5 830-2190
9 73 CAGCGACTGT| 60 25 6 840-2060
10 1 AGGCCCCTGT| 70 32 5 890-2190

Interpretation of RAPD data.

RAPD profiles from the pooled sample amplification were used for
estimation of intra-population genetic similarity as well as genetic distance
based on band frequency. The results were analyzed by comparing RAPD
profiles on the basis of the presence (1) or absence (0) of each DNA band on
the photographed agarose gels. A data matrix was constructed, where gel
analyses were performed using GelCompare Il (Applied-maths, USA) to
analyze the gel image, and the bands were automatically assigned to the
binary matrix of the raw data. Therefore, the cluster analysis for the matrices
was performed to calculate the index of similarity based on Neighbour-
Joining (NJ) method (Nei and Li, 1979) using the following formula.

2% o0y

é(l)+ 8&)

Where n,y is the number of RAPD bands shared by two samples, and ny
and ny a number of RAPD bands scored in each sample. The genetic distance
(d) was calculated using the formula of Hillis and Moritz (1990):d=1-F
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Similarity Coefficient based on band frequency.

The within population genetic similarity coefficient for band matching
and comparison were performed as Simpson's diversity Index (Simpson, 1949).

_Bn(n 1)
- N(N 1)

Where n = the total number of organisms of a particular species, N =
the total number of organisms of all species, and Shannon-Weiner Index of
diversity (Shannon and Weaver, 1949).

,‘Y
0= NoE'@N
Q1
Where, p; is the proportion of total number of species made up of
the ith species.

RESULTS AND DISCUSSION

A total of 10 primers were selected to be used in this study. In order
to score fingerprints, one band has assumed to be corresponded to one locus.
A total of 302 loci ranging between 610 and 2220 bp were amplified. The
highest number corresponded to Fayoumi strain (92 loci), while 70 and 91
loci were scored in Golden and Silver Montazah respectively, and only 28
loci were scored in Dokki-4. Primer named 103 amplified a large number of
DNA segments from all strains (37 bands), giving rise to smearing in
agarose gels (Fig. 1). The RAPD profiles of the five indigenous strains were
compared, and variation in the band profiles was observed for each primer.
The total number of loci per primer and the unique number of bands for
each primer are presented in Table 1. Each strain, except strains El-
Salam and Dokki-4 had its own distinct banding pattern. Strains Golden and
Silver Montazah had very similar banding patterns for all of the primers
used. Figure 1 shows a typical example of the banding pattern profiles
obtained for several strains.

The banding profile and dendrogram obtained by RAPD-PCR
analysis with the ten primers are shown in Fig.1.The profiles contained
between 2 and 13 DNA bands within strain with the molecular sizes ranging
from 0.6 to 2.2 kbp. Therefore, the variation found in the banding pattern in
the amplification products indicates a genomic variability among most of
the strains studied that is because they originated from different crosses,
whereas, El-Itriby and Sayed (1966) constructed Dokki-4 from crossing
between Fayoumi and Plymouth Rock. While Golden and silver Montazah
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strains produced by cross between Dokki-4 and Rohd Island Red
(Mahmoud et d., 1974a,b). Moreover, El-Salam strain have produced by
crossing between Nichols and Mamourah (Abd El Gawad et al. 1983).
Figure 2 shows a typical example of the banding pattern profiles obtained
for several indigenous chicken strains using the 3D scaling by using the
distances coefficient. The RAPD patterns generated by different arbitrary
primers were further utilized for estimating the genetic relatedness between
the strains. The advantage of this technique is that RAPD primers allow the
detection of polymorphism in absence of any prior information on target
genome. Williams et al. (1990) have described several possible sources of
the DNA polymorphisms which include insertions and deletions between
priming sites, single base changes that cause mismatches in priming sites
and deletions of priming sites. Moreover, the predecessor of these analyses
is the construction of a similarity (or distance) matrix between the strains
being evaluated resulted in Simpson's index of diversity (0.82) which
suggested that the diversity is high within strains. Further, the tendency of
RAPD analysis to underestimate the diversity (Plotsky etal. 1995) may also
be a factor for high genetic similarity in Egyptian indigenous chicken under
investigation. Shannon-Weiner index of diversity is 1.61 which suggested
the low diversity between chicken strains. Thus observation of low intra
variety genetic variation is not unexpected in these strains. Therefore, no
decision has made on which function is better measure for diversity, this
result as in agreed with (Abdul Hayat and Abd Kudus, 2010). The NJ tree
showed that the closer strains are Fayoumi, Golden Montazah, and Silver
Montazah forward by Dokki-4 while El-Salam was the outermost strain
(Figures 1 and 2).

Although the RAPD method has the advantage of being rapid and
easy to perform, the RAPD banding patterns can be influenced by a number
of factors, including DNA quality, primer specificity, template
concentration, comigration of non-homologous fragments and/or the use of
different thermal cyclers (Ellsworth et al, 1993; MacPherson et al, 1993),
which may result in a lack of reproducibility. In addition, Ali et al. (2003)
concluded that RAPD markers are effective in detecting similarity between
chicken strains (Anshas, Mandarah, Silver Montazah, Baheij, and EI-Salam)
and they provide a potential tool for studying the inter-strain genetic
similarity and the establishment of genetic relationships.

In conclusion, evaluating genetic diversity might be useful for
conservation of native Egyptian chicken strains as a genetic resource and
natural monument. For instance, judging from the result in the present
study, conservation of the El-Salam strain should be an emergency. It was
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confirmed through the present study that the RAPD is a valuable tool to
evaluate genetic diversity of chicken.
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Figure 1: Dendrograms constructed from matrices of genetic distances
obtained by the similarity coefficients, the numbers from 1-10
indicate the primer number, and the black arrow indicate the
External DNA ladder.
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Figure 2: Multi-Dimensional Scaling (MDS) resulted in using of distance
coefficients
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