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Table 1. Primer sequences for amplifying 331 and 286 fragments of the exon 1 and intron 1 of Kiss1 gene 

Forward            5′- GTTTCCATGCTGTGTCGGTT -3′ Exon 1 
Reverse             5′- TCCCAACCTTCTTCCCAGAC -3′  

    Forward           5′- GGAGACCTTGGAAAACGTGG -3′ Intron 1 
Forward            5′- CGAAGGAGCTCGGTGGTTA -3′  
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Table 2. Allelic and genotypic frequencies of observed mutations in the first exon of Kiss1 gene 

Mutation Number Genotypic frequency Allelic frequency X2 P Value 
g.102C>T CC(26) 0.26 C=0.625 29.130 0.0000 

 CT(73) 0.73 T=0.375   
 TT(1) 0.01    

g.155G>C GG(83) 0.83 G=0.915 0.368 0.3685 
 GC(17) 0.17 C=0.085   
 CC (0) 0    

g.272G>A GG (26) 0.26 G=0.625 12.909 0.0003 
 AG (73) 0.73 A=0.375   
 AA (1) 0.01    

  

 �'0M3 -  N�O;��Z�;	!B	%��� -��  AB K� A'�)�Kiss1 2��. (� �� �(+ ��0G; 8�P �+  
Table 3. Association of the Kiss1 gene haplogenotypes of exon 1 with litter size 

Haplotype Litter size 
CT/GG/AG (haplogenotype 1) 1.30b 
CC/GC/GG (haplogenotype 2) 1.98a 
TT/GG/AA (haplogenotype 3) 1.80a 
CC/GG/GG (haplogenotype 4) 1.48b 
P value   <0.05 

 
 

  
Fig. 1. Four different SSCP patterns of the 331 bp fragment of exon 1for Kiss1 gene 
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Fig. 2. Sequencing results of the 331 bp fragment of the Kiss1 gene. Four different haplogenotypes and 

comparing with sequences reported in NCBI databases for sheep (NC_019469.1) and Capra hircus 
(KR065750.1). N is abbreviation for heterozygote mutations 
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Figure 3. Different haplogenotypes chromatogram for 331 bp fragment of the Kiss1 gene 
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Abstract 

Kiss1 gene is known as one of the genes affecting fertility. In the present study, DNA polymorphisms were 
investigated in gene 331 bp exon one and 286 bp of intron one of Kiss1 and their associations with reproduction 
trait (liter size) in 100 Mehraban sheep. Polymerase chain reaction based single strand conformation 
polymorphism (PCR-SSCP) and DNA sequencing methods were used to identify eventual polymorphisms. The 
results showed single nucleotide polymorphism at three sites (g102C> T, g.155G> C and g.272G> A) with four 
different band patterns (four haplogenotypes) in exon one. All samples were detected with the same SSCP 
banding patterns and no polymorphism in intron one. The Chi-square test was used to compare the observed and 
expected genotypic frequencies. It was shown that the frequency of genotypes were significantly different in 
g.102C> T and g.272G> A mutations in exon one and they weren’t in the Hardy-Weinberg equilibrium (P˂ 
0.01). In the association analysis, the identified haplogenotypes were significantly associated with litter size, the 
number of lambs per parturition (P< 0.05). The results of this study showed that the variation in exon one of the 
Kiss1 gene can be considered in marker assistance selection programs in Mehraban sheep breed. 
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