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PrP GENE POLYMORPHISM IN SHEEP BREEDS IN SLOVAKIA
AND SUSCEPTIBILITY TO SCRAPIE
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Summary. - We analyzed the prion protein (PrP) genotype based on the codons 136, 154 and 171 and
assigned to five risk groups (R1-RS5) in healthy and scrapie-affected sheep in Slovakia. In healthy (asymptomatic)
population, 119 Merino, 106 Improved Valachian, 117 Tsigai, and 48 Suffolk breeds were tested. Among the
asymptomatic sheep, the low-risk genotypes R1 and R2 were most abundant in Suffolk (94%) and Merino
(84%) breeds, followed by Tsigai (58%) and Improved Valachian (40%) breeds. The medium-risk group R3
was most frequent in Improved Valachian (31%) breed, followed by Tsigai (21%), Merino (10%), and Suffolk
(6%) breeds. The occurrence of high-risk groups R4 and RS was none in Suffolk breed, followed by Merino
(6%), Tsigai (21%), and Improved Valachian (30%) breeds. Since 2003, altogether 48 cases of scrapie have
been confirmed in Tsigai (38), Merino (4), Improved Valachian (2), Improved Valachian x Tsigai (3), and
Suffolk (1) breeds. Among sheep with scrapie, Merino breed belonged to the medium-risk group R3. The
majority of scrapie-affected Tsigai sheep were classified into high-risk RS (50%) and medium-risk R3 (42%)
groups. We showed an association of scrapie with medium- and high-risk groups of PrP genotype in Slovakia.
In particular, the glutamine at position 171 appears to be of major importance for the susceptibility to scrapie.
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Introduction

Scrapie is a neurodegenerative disease of the transmissible
spongiform encephalopathy (TSE) group affecting adult sheep
and goats. The disease is associated with conversion of
a normal host-encoded cellular PrP (PrP€) into a misfolded
scrapie conformer (PrP5). Accumulation of protease-resistant
PrP% in CNS is a hallmark of scrapie and other TSE and is
used as a diagnostic marker (Novak et al., 2000).

In the ovine PrP gene, most of polymorphisms occur
between the codons 98 and 234 (Hunter et al., 1989; Baylis
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and Goldmann, 2004). Among them, the nucleotide
variations in the codons 136, 154 and 171 are predominantly
linked to scrapie susceptibility (Hunter er al., 1989). These
codons determine the polymorphism of amino acids at the
corresponding positions in PrP protein. On the basis of the
polymorphism at these three positions, sheep are classified
into five risk groups, R1 to RS (www.defra.gov.uk) (Baylis
and Goldmann, 2004).

For detection of the PrP-gene polymorphism different
methods have been used, in particular DNA sequencing,
restriction fragment length polymorphism analysis, allele-
specific amplification, and denaturing gradient gel
electrophoresis (DGGE) coupled with the DNA sequencing.

A policy of sheep breeding for scrapie resistance and basic
culling strategies based on PrP genotypin g has been realized
in European Union since 2003. However, in many countries
including Slovakia, the relationship between scrapie















