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Background and objectives: Sheep are used as a genetic model to
study the relationship between genetic diversity and ovulation rate.
Previous studies have shown that ovulation rate and litter size can be
controlled by a set of genes called fecundity genes (Fec). Three
fertility genes have been identified in sheep called BMPR1B or
FecB, GDF9 or FecG and BMP15 or FecX. Tetra-ARMS-PCR is a
suitable alternative method in the context of expensive methods
such as sequencing and PCR-RFLP to identify SNPs whose
sequences are known. The entry of the Booroola allele into the
Afshari breed increased the frequency of litter size. The aim of this
study was to investigate the polymorphism of two fertility genes
including FecB and FecG in Mughani, Afshari and Baluchi sheep in
Khorasan Razavi province.

Materials and methods: Blood samples were taken from 95
Afshari, Baluchi and Mughani sheep. The samples were then stored
at -20 °C until DNA extraction. Two pairs of control (outer) and
specific (inner) primers were used to amplify FecB and FecG gene
fragments by the Tetra-ARMS PCR method. Temperature cycling of
PCR amplification for FecB started at 94°C for 4 minutes, followed
by 35 cycles consisting of 94°C for 25 seconds, annealing
temperature at 54°C for 35 seconds, extension at 72°C for 20
seconds and a final extension at 72°C for 5 minutes. For
amplification of the G1 point mutation on the FecG gene, the
annealing temperature was 54°C for 35 s, extension was 70°C for 40
s, and final extension was 70°C for 5 minutes. The PCR products
were electrophoresed on a 2% agarose gel.

Results: Three genotypes have been observed for the FecB gene in
Afshari sheep; wild homozygous (++), heterozygous (B+) and
homozygous mutant (BB). All Mughani and Baluchi sheep were
homozygous for this gene. A 108 bp band was detected for mutant
homozygotes. A band of 213 bp was observed in wild homozygotes.
The frequency of wild homozygotes was high in the three breeds,
but the frequency of heterozygous animals in the Afshari breed was
more than homozygous animals. The frequency of the wild allele in




this breed was 0.39 and that of the mutant allele 0.61, the overall
frequencies for the three breeds being 0.8 and 0.2, respectively. The
result of Tetra-ARMS-PCR for the G1 point mutation of the GDF9
gene showed polymorphism in all three breeds, however, the
frequency of wild homozygotes was high. In the Balochi breed, only
two animals (4%) were heterozygous and 96% of the animals
showed the wild homozygous genotype. In the Mughani breed, 16%
were heterozygous and only one animal was homozygous mutant. In
addition, only one heterozygote was observed in the Afshari breed.
Several studies have shown the association of the FecB, FecG and
FecX genes with litter size in sheep. Due to the high frequency of
wild homozygotes and the fact that Mughani and Baluchi ewes
mostly gave birth to single lambs, the role of FecB mutation in litter
size of Afshari ewes was observed. The ram used in this herd was
heterozygous for FecB. In general, it can be concluded that the
mutant FecB allele has a correlation with litter size in Iranian sheep.
However, the statistical confirmation of this issue requires a
dedicated study with a detailed record of reproductive traits.

Conclusion: The results of this study demonstrated the presence of
a Booroola mutation in the Afshari ewes that were offspring of
heterozygous rams. In addition, all of these ewes had litter size in at
least one of the two pregnancies. Hence, the Booroola mutation may
potentially increase the litter size of ewes. However, a more
comprehensive study measuring biological indicators such as sex
hormone levels, ovulation rate and follicle size is needed to
demonstrate the effect of these types of mutations on increasing

fertility.
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Figure 1- Agarose gel electrophoresis (2%) of polymerase chain reaction (PCR) product of tetra-arms method for
FecB gene (No. 1 is a 50 bp ladder; No. 2, 3, 4 and 5 include wild allele and No. 6, 7 and 9 are heterozygote, and No.
8 is homozygote mutant)
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Figure 2- Agarose gel electrophoresis (2%) of polymerase chain reaction (PCR) product of tetra-Arms method for G1
locus of FecG gene (No. 1 is 50 bp ladder, No. 3 and 4 include mutant allele and the rest samples are heterozygote)
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Figure 3- Agarose gel electrophoresis (2%) of PCR-RFLP products for FecB gene (from left to right lanes 1, 2, 3, 4
and 10 include wild allele; lanes 4, 7 and 9 are heterozygote; lane 8 is homozygote mutant and the lane 5 is 50 bp
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Table 3-Allelic and genotypic frequency in the sheep populations
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Table 4- Genetic diversity indices in the sheep populations
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F 1.199 0.205 0.125 0.126

Total
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