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Introduction The accumulation of improperly folded forms of host-encoded cellular prion protein (PrPc) in
the central nervous system (CNS) lead to a fatal neurodegenerative disease in sheep and goats, namely Scrapie.
The application of genetic breeding programs to eradicate transmissible spongiform encephalopathies in goats is
an important aim for reasons of animal welfare as well as human food safety and food security. Scrapie and
scrapie-like diseases are associated with polymorphisms and mutations of the gene coding for PrP, a host
neuronal membrane glycoprotein which is found in an aggregated form (scrapie-associated fibrils) in extracts of
brain tissues from all mammals affected by these diseases. The different allelic forms of PrP gene have been
shown to make animals variably susceptible to this disease. It has been established that presence of abnormal
forms of the prion protein (PrP) is associated with scrapie. Several amino acid polymorphisms caprine PrP
encoding genes have been reported to be associated with scrapie susceptibility. Sheep exposed to Scrapie have
been shown to gain highest scrapie resistance in the presence of Q171R polymorphism and maximum scrapie
susceptibility in the presence of A136V polymorphism. Based on A136V, R154H and Q171R/H polymorphisms
and their five alleles (ARQ, VRQ, AHQ, ARR and ARH) sheep and goats can be classified into five groups (R1-
R5). The most resistant genotype (R1) is ARR/ARR and the most susceptible genotypes (R5) are VRQ/VRQ,
VRQ/ARQ, VRQ/ARH and VRQ/AHQ. Additionally, other caprine PrP polymorphisms 1142M, H143R,
N146S/D, R154H, R211Q and Q222K have been shown to be associated with low scrapie risk. Although scrapie
is an animal health issue, its presence has not been investigated in Iranian goat breeds, where sheep and goats are
major livestock species. Based on the positive impact of PrP genetics on sheep scrapie in Europe in the past
decade, we have established caprine PrP gene variation in 120 Naeinian goats from the Isfahan, Iran to
evaluation of genetic variation in this important region of PrP gene.

Material and Methods The DNA was extracted from 120 blood samples of Naeinian goats from Isfahan
province using modified salting out method. After amplification of the desired fragment by polymerase chain
reaction (PCR), genotyping of samples was carried out by PCR-SSCP Analysis (Single-Strand conformation
Polymorphism). In the following, direct sequencing method was used to confirm the genotyping results.
Obtained sequences were analyzed by Chromas Pro and BioEdit. In order to evaluate the amino acid
polymorphisms caprine PrP encoding gene was used from Expasy server site. In addition, to evaluate the Hardy-
Weinberg equilibrium, we used the chi square test in SAS 9.1 software. All statistical tests were considered
significant with a level of P<0.05.

Results and Discussion The results of the present study showed that nine binding patterns were observed at
PrP locus in studied goat population. The results of direct sequencing were confirmed the PCR-SSCP analysis
results. Genetic analysis on protein sequences revealed an amino acid polymorphism in codon 186 (T- M or K)
and two silent polymorphisms in codons 138 and 143. Based on codons 136, 154 and 171, all goats showed
ARQ haplotype and there is no variation in these three codons. Additionally, the results of Hardy-Weinberg test
confirmed that this population was not compatible with the HWE (P< 0.05).

Conclusion It is noticed that all of polymorphisms in exon 3 of PrP gene are important and can be used to
improve the breeding programs. According to three codon system (codons 136, 154 and 171), all of the studied
goats had shown ARQ haplotype and based on previous studies, Naeinian goats probably have categorized in
low resistance group (R3). Although, in this study was identified the allelic different forms in the mentioned
region, association study between these polymorphisms, especially in 186 codon, with scrapie disease need to
more investigation. Due to lack of information and knowledge about genetic variation in this gene and
association of its polymorphisms with Scrapie disease could cause suggest an appropriate strategy for increase of
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resistance in Iranian goat breeds, therefore, applying the appropriate strategy in the selection and breeding
programs could be effective to reduce the risk of the disease and consequences events.

Keywords: Different Allelic Forms, Direct Sequencing, Naeinian goat, PCR-SSCP.



