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Abstract: This study was conducted to identify polymorphism in Booroola gene (FecB) in five Iraqi sheep 

breeds (Hamdani, Karadi, Arabi, Naeimi and Awassi). About fifty mature ewes (Ten for each breed used as 

pooled samples) were genotype for the Booroola (BMPRIB) receptor. The polymerase chain reaction (PCR) 
was used for amplification of a fragment with 140 bp at this locus. For genotyping of individuals at Booroola 

locus, the resulted amplified fragments were digested using AvaII restriction enzyme. AvaII restriction enzyme 

was used to detect possible mutation (G|GACC). The results showed no differences in the band patterns of 

digested products only the wild type alleles (Fec++) were detected and all breeds for this locus were 

monomorphism. Considering the phenotypic records in these breeds, the result revealed that the genetic factor 

responsible for litter size is not related to report of Booroola major gene and research should continue to 

search for other major genes ( such as FecH, FecX  and FecG) in these sheep breeds. 

Key words: Iraqi sheep breeds, Booroola gene, RFLP_PCR. 

 

I.        Introduction 
         Indigenous farm animal breeds are valuable gene pools for adaptive and economic traits, providing 

diversified genetic pool, which can help meeting future challenges. The earliest evidence about sheep 
domestication seems to be found in the areas of Iraq, Iran and the Taurus mountains of Turkey [1]. The sheep 

population of Iraq in 1999 was about six-million [2]. Most of this population (99.8%) is owned by the private 

sector and is distributed all over the country. The native breeds include the Karadi (Kurdi, Hamdani, Jaff and 

Dzaie) 20%, Awassi (Naami and Shefali) 58.2% and Arabi sheep 21.8%. These are all fat-tailed, carpet-wool 

production with some potential to produce milk. Although these breeds are characterized by slow growth, low 

fertility and low milk production, their ability to survive and reproduce under condition of drought and extreme 

climate fluctuations is remarkable [3].  It has been discussed that ovulation rate and the subsequent litter size are 

the main factors for improving reproductive rate in sheep [4] .Many studies have indicated that the ovulation 

rate and litter size can be genetically regulated by a set of different genes, collectively named as fecundity (Fec) 

genes [5]. The bone morphogenetic protein receptor type IB (BMPRIB) or activin-like kinase 6 or FecB on 

chromosome 6 [6], identified in the Australian Booroola Merino strain [7], is the first major gene to be 

described that affects ovulation rate and prolificacy in sheep.  Molecular genetics can overcome these limitation 
offering new opportunities to the improvement of reproductive traits, as it supplies tools to analyze genetic 

variability directly at the DNA level with the possibility of detecting the individual genes influencing the 

reproductive characteristics. The identification of polymorphism and DNA markers associated with reproductive 

traits can lead to genetic improvement through the implementation of marker assisted selection (MAS) by 

breeder to increase litter size and reproduction efficiency [1].  

       The main objective of the present research was to apply PCR-RFLP technique for determining BMPR-IB 

gene polymorphism in five Iraqi sheep breeds.  

 

II.     Materials and Methods 
2.1 Sampling and DNA extraction 

       A total of 50 adult ewes from five breeds representing Hamdani (n= 10 from two locations, 5 samples 

for each location), Karadi (n=10), Awassi (n=10), Naeimi (n=10) and Arabi (n=10). Each 10 samples for each 

breed mixed together made as one sample (except Hamdani made two sample 5 from each location).  Blood 

sample from each ewe was collected from jugular vein into 10 mL vacationer tubes containing the 

anticoagulant, Ethylenediaminetetra-Acetic Acid (EDTA).  

 

2.2 DNA isolation  

        Genomic DNA was extracted from blood using GFX Kit (produced by Amershan Bioscinces) and 

stored at -20˚C till used in assay. The purity and concentration of DNA samples was estimated using UV-visible 

range spectrophotometer. DNA concentration was adjusted to 50 ng/μl before PCR amplification. All the DNA 
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samples had the 260/280 OD ratios in the range of 1.8 to 2, indicating high purity. DNA was also examined by 

loading samples on 1% agarose gel and visualizing the band under gel documentation system. 

 

2.3 Primer synthesis and PCR-RFLP reactions  

        The Booroola (BMPR-IB) gene is located on ovine chromosome 6 with a coding sequence of 1509 bp, 

which could be divided into 10 exons and coded 502 amino acids [6 and 8]. It was designed a pair of specific 

primers based on the A746G mutation of ovine BMPR-IB gene, and the amplification product size was 140 bp. 

The primer sequences were as follows:  

Forward:5'-GTCGCTATGGGGAAGTTTGGATG-3'.  

Reverse:5'-CAAGATGTTTTCATGCCTCATCAACACGGTC-3'. 

       The polymerase chain reactions (PCRs) were carried out in a volume of 25μl, containing approximately 

10×PCR buffer [50 mmol/l KCl, 10 mmol/l Tris–HCl (pH 8.0), 0.1% Triton X-100] 2.5 μl, 1.5 mmol/l MgCl2, 

250 μmol/l each deoxynucleoside triphosphate (dNTP), 50 ng each primer, 100 ng ovine genomic DNA, and 
1.5U Taq DNA polymerase (SABC, Beijing, China). PCR conditions were as follows: denaturation at 94 ˚C for 

5 min, followed by 35 cycles of denaturation at 94˚C for 30 s, annealing at 60 ˚C for 30 s, extension at 72˚C for 

30 s, with a final extension at 72˚C for 5 min. The resulting products were kept at 4 ˚C. The PCR products were 

digested with AvaII (Digestion reaction contain 5 μL of PCR product, 5U appropriate enzyme, 2 μL buffer 10×) 

in 20 μL final volume incubated for 3-6 h at 37˚C. The resulting products were separated by electrophoresis on a 

3% agarose gel and visualized with Ethidium bromide under gel documentation system. All laboratory work 

was done in the Advance parasitology laboratory at the Department of Biology, College of Education, 

University of Salahaddin, Erbil, Iraq, during April, 2012 till June, 2012. 

 

2.4 Genotype analysis  

       The PCR product of the FecB gene produced a 140 bp band. After digestion with AvaII (Fermentas), the 

FecB gene homozygous carriers should produce a 110 bp band (FceBB), the non-carrier should produce a 140 
bp band (Fec++), whereas heterozygote should produce both 110 and 140 bp bands (FecB+). 

 

III.     Results And Discussion 
          Results of the FecB gene PCR products after AvaII digestion can be seen on fig.1. Thus this PCR-

RFLP technique can be used to detect and genotype FecB gene clearly. It is clear from the AvaII RFLP pattern 

represented on the fig.1, that digestion of the FecB gene 140 base pair with AvaII restriction enzyme resulted in 

non carrier (++) 140 bp band (wild type) in (Hamdani, Karadi, Awassi, Naeimi and Arabi) Iraqi sheep breeds. 

These results are in agreement with reports in Mulpura sheep [9], Rahmani, Ossimi, Awassi and Barki [10], Shal 

sheep [11], Sangsari sheep [12], Hamdani sheep [13], Baluchi sheep [14], Egyptian Sheep [15], Najdi and 
Naeimi sheep [16] and Dalagh sheep [17]. However, results contrast other reports in Booroola Merino [18], 

Garole [19],Hu and Han sheep [20], Garole sheep [9], Hu sheep and Chinese Merino prolific meat strain [21], 

Zel sheep [1]. In our experiment, PCR-RFLP approach was used to detect the genotype based on the method 

described by   [6] and [19]. RFLP has a good repeatability and stability, but its results were affected by several 

factors, such as enzymes from different companies, time of digestion and volume of electrophoresis and 

concentration of gel. Several of these factors were compared by adding various concentrations of ingredients to 

select the optimal reaction conditions to maintain repeatability and veracity. Detections with illegible results 

were repeated until the genotyping was clear. 

 

V.       Conclusion 
         In the present study the results of PCR showed the same band (140 bp) pattern in all five Iraqi sheep 

breeds, implying no mutation in FecB locus in our five ewe breeds. Regarding the records of twinning in Iraqi 

sheep breeds it is concluded that the genetics factor controlling litter size is not related to the mutation, which is 

reported in Booroola major gene. It may be concluded that litter size in Iraqi sheep breeds may affected some 

other major genes (such as FecX, FecH and BMP-15) or may be polygenic quantitative trait. Further research is 

recommended to investigate these hypotheses. 
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IV.          FIGURES 
100 bp Ladder DNA   140 bp 

                                                                                                              

 
                         Hamdani1     Hamdani2    Karadi        Awassi       Naeimi      Arabi 

Fig.  1:  PCR-RFLP analysis on agarose gel electrophoresis of FecB gene in five Iraqi sheep breeds. 
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