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Table 1- Primer properties of FecX!, FecX" and FecX® of BMPI15 gene
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Gene-allele Type Primer sequences Fragment length (bp) Reference

FecX! Sense GGCAGTATTGCATCGGAAGTTCC 204 Davis et al., 2002
Antisense CATGATTGGGAGAATTGAGACC

FecX! Sense TATTTCAATGACACTCAGAG 235 Hua et al., 2008
Antisense GAGCAATGATCCAGTGATCCCA

FecX® Sense GCCTTCCTGTGTCCCTTATAAGTATG 153 Hanrahan et al.,
Antisense TTCCCCTTA 2004

TTCTTGGGAAACCTGAGCTAGC
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Figure 1- Electrophoresis of digestion products of BMP15 gene by Xbal enzyme using 50bp size marker
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Figure 2- Electrophoresis of digestion products of BMPI5gene by Spel enzyme using 50bp size marker
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Figure 3- Electrophoresis of digestion products of BMPI5 gene by Ddel enzyme using 50bp size marker
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Introduction Litter size is an important economic trait in sheep breeding which is influenced by genetics
and environment factors. Application of phenotypic data in traditional breeding programs is a time
consuming process. Thus, marker assisted selection (MAS) play an important role for genetic improvement
of reproduction efficiency. Since, there has been great interest in the identification of major genes that
influence fecundity traits in sheep. Three of these fecundities identified genes are bone morphogenetic
protein receptor type IB (BMPRIB) or Activin Like Kinase 6, known as FecB located on chromosome 6;
growth differentiation factor (GDF9), known as FecG located on chromosome 5 and bone morphogenetic
protein 15 (BMP15), known as FecX located on the X chromosome. The BMP15) is expressed in oocytes
where encodes for a mature peptide of 125 amino acids that stimulate the proliferation rate of the granulose
cells and thus it seems to be essential in folliculogenesis. Some mutations in BMP15 gene are reported to
increase fertility rate. Six different point mutations i.e. FecX’ and FecX” in the Inverdale and Hanna breeds,
respectively, FecX* in the Lacaune, FecX? and FecX? in the Cam-bridge and Beclare breeds, respectively
and the FecX® in Raza Aragoneza breed have been identified in BMP15 gene. In this study, the FecX?®,
FecX" and FecX' mutations at the BMP15 gene were investigated by PCR-RFLP in Lac Ghashghaei and
Bahmaei sheep breeds. The FecX® (G to T nucleotide change) was detected using Ddel; the wild-type strand
was cleaved. FecX” (C to T nucleotide change) was detected using Spel, the mutation-type strand was
cleaved and FecX’' (T to A nucleotide change) was detected using Xbal; the mutation-type strand was
cleaved.

Materials and Methods Blood samples were taken from 92 ewes according to data on litter size at the last
lambing (Lac Ghashghaei: 24 single and 24 double lambing, Bahmaei: 22 single and 22 double lambing).
The animals of the Lac Ghashghaei and Bahmaei breeds originate from two farms in Gachsaran and
Dehdasht, respectively. Then, genomic DNA was isolated from whole blood using the DNA Extraction Kit
according to the manufacturer’s instructions. Required parts of BMP15 gene were amplified using specific
primers (fragment of 204 bp from FecX’, fragment of 235 bp of FecX” and fragment of 153 bp of FecX®)
through Polymerase Chain Reaction (PCR). The PCR products of amplified fragments were digested by
Xbal, Spel and Ddel restriction enzymes and visualized by agarose gel electrophoresis, separately.

Results and Discussion Sheep breeding is the major activity in the Kohkiloueh and Boyerahmad province of
Iran and is very important in the rural economy of this region. Although litter size is an important trait that
affects the profitability of sheep production, but the litter size of almost all sheep breeds of this province is
low. In this study, PCR-RFLP method was used to identify three mutations (FecX’, FecX” and FecX®) of
BMP15 gene in Lac Ghashghaei and Bahmaei ewes. As expected, the size of PCR production for FecX’,
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FecX" and FecX® loci were 204, 235 and 153 bp, respectively. After digestion of amplified fragments with
specific restriction enzyme, the three earlier mentioned mutation sites were not detected in Lac Ghashghaei
and Bahmaei sheep and only the wild-type genotype (++) was observed in both breeds for each mutation of
BMP15 gene. In more detail, restriction digestion of amplified fragments for FecX” locus resulted DNA
fragments with 31 and 122 bp. The wild type of this locus has one restriction site and this means that FecX®
mutation was not detected in two breeds of this study and animal are homozygous for wild type allele of this
locus. The resulted PCR products were digested with Spel and Ddel restriction enzymes for FecX”, FecX'
loci revealed DNA fragments with 235 and 204 bp, respectively. The mutant allele of FecX”, FecX" loci has
one restriction site and enzyme digestion will be resulted in 2 DNA fragments while the wild type allele with
no restriction site, resulted in one DNA fragments with the size. It means all 92 Lac Ghashghaei and
Bahmaei ewes sampled were homozygous wild allele (++) for FecX?, FecX loci.

Conclusion The obtained results of this study indicated that there was an absence of three BMP15 mutations
(FecX?, FecX” and FecX') among the Lac Qashqai and Bahmaei sheep breeds sampled in the Kohkiloueh
and Boyerahmad province, it seems genetic factor responsible for litter size is not related to reported mutated
alleles of BMP15 gene and therefore other prolificacy related genes should be investigated in these breeds
using a larger sample size.

Keywords: BMP15 Gene, Fecundity, Polymorphism, Sheep.



