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Abstract: Characterization and evaluation of genetic diversity is the first step in the conservation and utilization
of indigenous genetic resources. The present study aims to characterize genetic constitution of Naeimi,
Harri and Habsi Saudi sheep breeds and estimate the genetic diversity within and between these breeds.
Thus, Random amplified polymorphic DNA (RAPD) technique was adopted with ten animals for each breed.
The detected polymorphism were ranged from 80% with primer (OP- B6) to 96.55% with (OP- B4) primer.
The highest homogeneity was observed within Harri breed followed by Habsi and Naeimi breeds (40% and
24.2%) respectively. This study will also permit to setup a baseline data that would be of influential importance
for inevitable for future animal genetic resource management program. Further larger studies are needed to
characterize and evaluate the genetic diversity among all Saudi sheep breeds.

Key words: Saudi Sheep - Genetic Diversity - Characterization - RAPD-PCR

INTRODUCTION

Mutton is the meat of choice among Saudi Arabian
citizens followed by chicken, camel, fish and beef.
Therefore, sheep and goats occupy a special niche in
Saudi Arabian agribusiness [1, 2]. The population of
sheep is about 5.2 millions head [3]. The government of
KSA encourages the investments in the field of
agribusiness since 1980s. It is observed that, estimated
number of sheep in KSA was increased during period
from 2002-2005 but then decreased from 2005 to 2010 at
accelerated pace [1, 3]. Accelerated decline of biodiversity
worldwide was reported and 20% of the domestic animal
breeds are at risk of extinction [4-8]. This decline in
biodiversity is critical because the lose of genetic
diversity is in-compensable [4].This loss of biodiversity
might be due to economic reasons and/or socio-political
[9]. In particular for sheep breeds status, it is
estimated that 180 sheep breeds (14%) are extinct [6, 7].
Thus, conservation and maintenance of animal genetic

biodiversity of local breeds will facilitate the effective
management of Farm Animal Genetic Resources.
Different reports worldwide confirmed that, indigenous
sheep breeds are a valuable source of genetic material due
to adaptation to local, sometimes, harsh environmental
conditions, nutritional fluctuations and resistances to
diseases and parasites [10-13]. Several studies were
conducted and encouraged the conservation of
indigenous genetic resources including sheep breeds
[14-17]. Characterization and evaluation of genetic
diversity is the first step in the conservation and
utilization of indigenous sheep breeds [7, 18, 19].
Moreover Estimation of genetic diversity is a prerequisite
for improving of any species or genetic material. There are
many attempts have been conducted to characterize and
estimate the genetic diversity among sheep breeds via
different morphological, cytological and/or biochemical
markers [8, 21-22]. However these markers were not
considered suitable for large scale utilization mainly
because of their limited number and/or difficult, expensive
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and time consuming assay procedures. Moreover, it does
not reveal much polymorphism to differentiate the
breeds/species to that extent [23-25]. Molecular markers
have been utilized in order to characterize sheep breeds
and evaluation genetic diversity within and among sheep
populations using different PCR techniques based on
nuclear and /or mitochondrial genomes [26-28]. Random
amplified polymorphic DNA (RAPD) is a polymerase
chain reaction (PCR) based fingerprinting technique that
amplifies random DNA fragments with single short
primers of arbitrary nucleotide sequence under low
annealing stringency [29, 30]. RAPD technique has an
extra advantage that it does not require any sequence
information on the target genome. The RAPD markers
have been described as a simple and easy method to use
for estimation of genetic variability among breeds or
species [21, 31]. Although, it is widely accepted that
detailed molecular data on within- and between breed
diversity are essential for effective management of [32-36].
Naeimi, Harri and Habsi sheep breeds are Saudi local
sheep breeds and mainly utilized for mutton production.
These breeds reflect good adaptive traits to the local
environmental conditions in KSA and meet the Saudi
consumer needs.

The aim of the present study is to characterize the
Saudi sheep breeds (Naeimi, Harri and Habsi) and estimate
the genetic diversity within and between these breeds.
This study will also permit to setup a baseline data that
may be important for future animal genetic resource
management program.

MATERIALS AND METHODS

Blood Samples Collection: Three breeds (Naeimi, Harri
and Habsi) were recruited in the present study. Ten blood
samples of each breed were collected on 5 ml EDTA tubes
from jugular vein. Blood samples were stored on -20°C
until DNA extraction step.

DNA Extraction and RAPD-PCR Analysis: Genomic
DNA was extracted from blood samples according
to instructions of Blood DNA Preparation Kit
(Jena Bioscince; Germany). PCR reactions were
carried out using 2X superhot PCR Master Mix
(Bioron; Germany) with 10 Pmol of each 5 different
arbitrary 10-mer  primers  (Operon technologies
Cologne, Germany). The names and sequences of the
used primers are listed in Table 1. PCR Amplifications
were performed in a Eppendorf® thermal cycler using the
following PCR program: 1 cycle at 94°C, 4 min; 35
additional cycles consisting of 94°C 5 sec, 37°C 20 sec
and 72°C 20 sec.

Analysis of the PCR Products: After the
amplification, the PCR reaction products were
electrophoresed with 100  bp  ladder marker

(Fermentas, Germany) on 10 X 14 cm 1.5%-agarose
gel (Bioshop; Canada) for 30 min using Tris-borate-
EDTA Buffer. The gels were stained with 0.5ug/ml of
ethidium bromide (Bioshop; Canada), visualized under the
UV light and documented using a GeneSnap 4.00- Gene
Genius Bio Imaging System (Syngene; Frederick,
Maryland, USA).

Data Analysis: All gels were visualized and
documented using a GeneSnap 4.00-Gene Genius Bio
Imaging System. PCR amplified DNA fragments were
scored across the lanes as variables. Each RAPD-PCR
fragment was assumed to represent a single allele.
The digital image files were analyzed using Gene Tools
software from Syngene. Each band was scored as:
present (1); or absent (0) to generate the data matrix.
The generated data matrix was used to calculate the
similarity matrix based on Jaccard’s Coefficient [37].
Hierarchical cluster analysis was performed to produce a
dendrogram using the unweighted pair-group method
with arithmetical (UPGMA).

Table 1: List of primers code, sequences,% and average of polymorphism and number of produced bands among three studied sheep breeds

Breeds
Total Amplified  Polymorphic Monomorphic

Primer code  Primer sequence Naeimi  Harri ~ Habsi cored bands  bands markers markers Polymorphism%
OPBI1 GTTTCGCTCC 75 76 52 203 28 24 4 85.7
OPB3 CATCCCCCTG 56 61 40 157 29 27 2 93.1
OPB4 GGACTGGAGT 78 76 80 234 29 28 1 96.55
OPB5 TGCGCCCTTC 45 70 36 151 31 27 4 87
OPB6 TGCTCTGCCC 72 91 61 224 30 24 6 80
Total 326 374 269 969 147 130 17
Average 88.4
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Fig. 2: Phylogenetic relationship and genetic distance within and between the studied Habsi (1-10), Harri(11-20) and
Naeimi (21-30) sheep breeds with UPGMA dendrogram based on Jaccard's coefficient

RESULTS AND DISCUSSION

All used RAPD primers showed successful PCR
amplification. Five primers produce distinctive
reproducible bands in all breeds. Some of the used primers
produced high polymorphic patterns where others
produced less polymorphic fragments. Total number of
produced bands and scored percentages of polymorphism
for each primer among studied sheep breeds illustrated in
Table 1. Each used primer produced informative
electrophoretic profile. An example of the analyzed gels is
shown in Figure 1. Where, it shows the range of bands as
well as differences and similarity. The used primers
produced 969 PCR bands among 147 amplified bands
(Table 1). Out of which 130 and 17 bands were
polymorphic  (88.4%) and monomorphic (11.6)
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respectively. The five used primers produced multiple
band profiles with a number of amplified DNA fragments
ranging from 28 to 31. The size and number of amplified
fragments also varied from 200bp to 4000bp with different
primers. The maximum number (234fragments) was
amplified with primer (OP- B4) and the minimum number
(151 fragments) was amplified with primer (OP- BS5).
The detected polymorphism were ranged from 80% with
primer (OP- B6) to 96.55% with (OP- B4) primer. Variations
in band numbers and profile not only found between
breeds but also found within breeds.

However most of the bands were not variable
between individuals of the same breed. The RAPD data
were used for construction of dendrogram among the
studied breeds. The resulted dendrogram in the Figure 2
showed that, there are three main separate clades. Each 10
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individuals belongs to the same breed were clustered
together. The first clade includes (1-10 Habsi individuals).
While the second comprised from (11-20) Harri individuals
and the third clade includes (21-30) Naeimi individuals.
The genetic similarity between first clade individuals was
the highest; it was up to 72%. While it was the lowest
among third clade individuals (38%). However the
second clade individuals revealed 58% similarity.
Habsi and Harri breeds are genetically close, whereas
Naiemi is more distant. Although RAPD-PCR system
uses random primers under low specificity conditions,
it yields different information, since it analyze
different sequences and detect different types of
variations along the entire genome not only in
particular sequences. Thus, this system is helpful in
characterization of different type of genetic resources
[30, 38].

Detected variation of the number and size of amplified
fragments between and within breeds could be a result
of nucleotide changes at the primer annealing site or
due to addition or deletion between two priming sites [39].
On the other hand these variations indicate different
pattern of amplification of used primers. Moreover, it
explore the genetic heterogeneity between and within the
studied breeds. In addition to revealed ability of used
RAPD primers to investigate the genetic polymorphism
among studied breeds. Furthermore, the RAPD markers
used in the present investigation proved to be quite
powerful in distinguishing different individuals
belong to different breeds [8, 20, 21, 40]. Each breeds
(10 samples clustered together in one separate clade.
Which revealed the fact that each sample belongs to the
same breed and high similarity between individuals
[41, 42]. In other words this results is due to high
percentage of homogeneity within each breed and high
level of genetic wvariability among studied breeds.
The observed interbreed variability may be due to
individual variations, a difference in the population
architecture and/or might be due to genetic stratification
[8, 43-46].

CONCLUSION

The generated data using RAPD markers revealed
genetic variability and relationship among three sheep
breeds found in Saudi Arabia. The obtained results
introduce line of evidence that RAPD-PCR is useful in the
characterization, estimation of genetic diversity and
phylogenetic relationship of animal genetic resources
conservation programs.
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