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Figure 1- Extracted genomic DNA in populations of khalkhali goats
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Figure 2- Amplification of exon 4 zone of k-casein gene in khalkhali goat
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Table 1- Sequences of k-casein gene extracted from the NCBI database and their access number
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Figure 3- Identification of different patterns of k-casein gene in goat using PCR-SSCP method
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Table 2- Identification of mutation of K-casein gene in Khalkhali goat
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Table 3- Information of polymorphisms loci of K-casein gene in livestock species
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Figure 5- Median joining network of 21 haplotype in K-Casein gene in livestock species (the size of the circle is in proportion to
their frequency).
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Introduction In compare with other dairy animal, the most important components of goat milk are protein
and fat. Due to association between milk proteins and economic traits, there are a lot of studies about genetic
structure of milk proteins. Nowadays, the effect of genetic polymorphisms in goats and other species and
association with production traits and health widely was investigated. One of the most important topics for the
genetic characterization of dairy breeds is investigation of the casein genes. The goat casein genes including
CNS1S1, CSN2, CSN1S2 and CSN3 are clustered on chromosome 6. The Ksl-casein protein encoded by
theCSN1S1 gene and known as candidate gene. The funding of different studies indicates the effect of ksl-
casein gene on milk traits in goat. Khalkhali goat is one of the native dairy goats in Iran that is distributed in
North West at Ardabil province. Due to less economically viable, the population of this breed have a declining
trend. Therefore consider and attention to this breed is very important. K-casein gene is a useful genetic marker
to improve animal breeding programs. The polymorphisms of k-casein gene have significant effect on milk
composition and production. To the best of our knowledge, no study has yet considered the about casein gene in
Khalkhali goats. This study aimed to assess the variation and polymorphisms at CSN3 loci on Khalkhali goats.

Materials and Methods In this study for analyzing of polymorphisms in Kappa casein gene, 100 blood
samples were collected from Khalkhali goats. Genomic DNA was extracted using DNA isolation kit for
mammalian blood and the exon 4 of Kappa casein gene amplified using specific primers including: Forward
primer F: 5°-GGT ATC CTA GTT ATG GAC TCA AT-3’ and revers primer R:5’-GTT GAA GTA ACT TGG
GCT GTG T -3’. Genotyping were determined using PCR-SSCP and were sequenced through detection of
different pattern. The sequences were analyzed using bioinformatics software’s. Estimates of evolutionary
divergence between the sequences were conducted using the maximum composite likelihood method by using
MEGA version 6.10 software. Phylogenetic tree was constructed using the Neighbor-Joining method by using
the same software. Haplotype analysis and the network analysis of haplotypes was constructed using DnaSp 5.10
and Network 4.613 respectively.

Results and Discussion The results of sequencing lead to identification of one polymorphic site in kappa
casein gene sequences, that nucleotide C substituted by T in exon 4 of kappa casein gene which caused changing
CCT codon to TCT, subsequently, based on IUPAC standard genetic code lead to conversion of Proline with
Serine amino acid. Genetic diversity of Khalkhali goat was 0.524 which evidences intermediate genetic diversity
in this breed. Comparison between species identified 41 mutations that cause 29 haplotype with 0.833 haplotype
diversity. Nucleotide diversity and average nucleotide differences (K) among species were 0.04469 and
11.75436 respectively. The analyzing of 129 sequences of farm animal showed that the biggest haplotype is
belong to Hap 1 and Hap 2 with 35 and 36 frequency respectively in capra hircus and Khalkhali goat population.
Haplotype diversity, haplotype diversity variance, nucleotide diversity in each loci, , average of the number of
nucleotide diversity (k) and tajima D were 0.833, 0.0004, 0.0447, 11.7544 and 1.5899 respectively. Tajima D
was non-significant at p>0.1 that could be due to use of less samples in this analysis.

Genetic differentiate (Fst) and Genetic distance (DXY) between farm animal based on CSN3 gene were
analyzed and the most genetic differentiate were observed between sheep and buffalo and also we estimated less
and negative genetic differentiate between Khalkhali goat and capra hircus. That could be because of allele
frequencies distribution in marker loci is not normal.

Conclusion Results illustrated in this study could be useful in characterization of specific dairy products
linked to the Khalkhali breed, which are certainly a suitable tool to conserve local breeds and biodiversity. based
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on mutation identified in k-casein gene and this substation caused changing in Amino acids and based on reports
about this gene as good marker genetics in animal breeding programs, recommended that association of this
mutation with milk traits would be investigated and if that is significant should be used in Khalkhali goat
breeding program. These results could be preferred in future planning of breeding programs and selection
schemes for enhancing economic traits.
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