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Genetic evaluation of the prion protein gene in the genus Bos and function of two
indel polymorphisms in its gene expression
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Background: This study was carried out to analyze polymorphisms and expression of the bovine prion protein

= B

gene (PRNP). PRNP is one of the genes associated with the occurrence of bovine spongiform encephalopathy
'(BSE). BSE belong to a group of fatal neurodegenerative diseases known as transmissible spongiform
encephalopathies or prion diseases which affect humans and animals. The diseases are caused by abnormal
folding of the prion protein (PrP).

Methodology/Results: Six PRNP loci including a 23-bp indel in the promoter, a 12-bp indel in the first intron,
a 14-bp indel in the 3’ untranslated region, 24/27-bp octapeptide repeat units in the third exo.n and two single
nucleotide polymorphisms namely K3T and S154N were studied in seven native populations of South-East
Asian (SEA) countries and seven Japanese breeds. These loci play different roles in either incubation or
susceptibility of BSE. Also, the expression of PRNP was studied in Japanese Black and Brown cattle. [1] The -
was the major allele at the 23-bp indel locus except in two populations while the + was the major ailele at the
12-bp indel loci except in three populations. These loci were polymorphic in SEA animals, in five Tapanese
breeds, and in Germany cattle. [2] K3T was monomorphic for a K except in five SEA populations. The 6
repeats was the major allele at the octarepeat locus whereas the + was the major allele at the 14-bp indel. S154N
was polymorphic in the SEA and Germany animals but monomorphic for an § in the Japanese breeds. [3]
Thirty five haplotypes were inferred from these loci. [4] PRNP expression showed a significant difference
(P<0.05) between Japanese Black and Brown breeds, diplotypes --/-- and +-/+-, also among genotypes and
a]le]és of the two indels. The absorbance of PrP was greater in the ++/++ diplotype than in the +-/- and --/--.
Conclusion: The ranges observed for the allele, genotype, and haplotype frequencies reflect regional
differences in selection and breeding programs. T he 23-bp — allele and the -- genotype likely cause an increase

in the expression of PRNP.
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Genetic evaluation of the prion protein gene in the genus Bos and
function of two indel polymorphisms in its gene expression
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