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Abstract 

Mutations in fecundity genes such as BMPR1B (FecB) and GDF9 (FecG) are associated with litter size in 

sheep. Mutations in each of these genes alone increase ovulation. The aim of this study was to evaluate 

the polymorphism of FecB and FecG genes in Arabi sheep of Torbat-e Jam region. Blood samples were 

randomly collected from 25 Arabi ewes. The polymorphic status of the genes was determined using the 

Tetra-ARMS PCR. All genes were monomorphic and non-carrier. Multiple birth were not observed in 

these ewes, which could be due to having a wild genotype for the fecundity genes. In order to increase 

fecundity in this breed, it is necessary to conduct more studies on the hormonal and follicular level. 
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Introduction 

According to previous studies, ovulation rate and litter size in sheep are controlled by a group of genes 

called fecundity genes. Among these genes, the Booroola gene was reported for the first time in Merino 

sheep. Recent studies revealed that three genes of BMPR1B (FecB), GDF9 (FecG) and BMP15 (FecX) 

have a major effect on sheep fertility (Monteagudo et al., 2009). These three genes belong to the TGF 

family, which are generally called Fec genes.  
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Three methods of HRM, PCR-RFLP and Tetra-ARMS PCR were used in detection of polymorphism in 

Fec genes (Hosseinzadeh et al., 2019). The latter does not require the use of a restriction enzyme and 
therefore, it is cheaper. Arabi sheep breed are mainly kept in Khuzestan region, but they are reared in 

other regions such as Khorasan Razavi. The aim of this study was to investigate the polymorphism of 

FecB and FecG genes in Arabi sheep of Torbat-e Jam region in Khorasan Razavi province. 

 

Materials and Methods 

Blood samples were collected from jugular vein of a total of 25 Arabi ewes. The animals were randomly 

selected from farmers in Torbat-e Jam area (Paeen Jam). Genomic DNA was extracted using Sinaclon 

DNA extraction kit (DNP™) according to the manufacturer's instructions. The quality and quantity of 

DNA was evaluated using agarose gel and spectrophotometer. Two pairs of control (Outer) and specific 

(Inner) primer were used for FecB and FecG genes (Table 1). Then, Tetra-Arms PCR was performed 

according to the following program: 94°C for 4 min, 32 cycles of 30–45 s at 94°C depending upon 

mutation point, annealing temperature as given in Table 1and 30 s at 72°C, with a final cycle at 72°C for 

4 min to complete extension. Finally, the PCR product was electrophoresed on agarose gel and revealed 

under UV. 

 

Results and Discussion 

The results showed that both genes were wild homozygous in all ewes. Only one animal was 

heterozygous for the FecG locus. Since all ewes had single birth, it was consistent with T-ARMS PCR 

results. Three genotypes of homozygous wild, heterozygous and homozygous mutant were reported for 

FecB and FecG loci in Bonpala sheep of India, although most of them were wild homozygotes (Roy et 

al., 2011). FecB mutants showed a high correlation with multiple birth and ovulation rate without 

increasing in gene expression (Mulsant et al., 2001; Souza et al., 2001; Wilson et al., 2001). The 

ovulation rate of ewes that received a copy of the Booroola gene from each parent increases by 1.5 times 

(Fabre et al., 2006). FecG gene along with BMP15 plays an important role in ovulation rate, egg health 

and pregnancy rate (Juengel et al., 2004).The mutants of both genes together showed a greater effect on 

the increase of litter size than individual genes (Arnyasi et al., 2004). Mutant homozygous and 

heterozygous genotypes for the FecB locus were observed in the Indian Garole sheep. Furthermore, a 

polymorphism was reported in an allelic locus for the FecG (Polley et al., 2009).  

Both gene loci in the present study were wild homozygous. Similar results were observed for Moghani 

sheep for FecB and FecX genes (Savar Sofla et al., 2014). The introduction of a mutant carrier individual 

into the Arabi sheep population may cause increase in ovulation rate. However, FecG SNPs did not reveal 

an association with litter size in Bahmai and Lak Qashqai sheep breeds (Muhaghegh Dolatabady and 

Habibizad, 2019). Hence, cross-breeding may be considered with caution and more investigations are 

necessary to find a suitable solution to increase lambing rate. 
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Table 1. Oligonucleotide sequences for allele specific amplification of FecB and FecG genes . 

Gene Primer name Primer sequence Accession No. 

FecB Outer-F ACGCACTAACAGTGTGTTGG AY242067 

 Outer-R GAGAGGAAAGCTAGGAAACCCTG  

 Inner-F GGTTCCGAGAGACAGAAATATATGG  

 Inner-R CATGCCTCATCAACACCGTTT  

FecG Outer-F CTGCAGCCAGATGACAGAGCTTTTCA AF312016 

 Outer-R CGTATGCCTTATAGAGCCTCTTCATGTCGC  

 Inner-F GCCTGGCTCTGTTTTCCTATTAGCCTTG  

 Inner-R TCTTCTTCCCTCCACCCATTAACCAATC  
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