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Two polymorphisms located in 5° - flanking regiohprion protein gene (PRNP) are
thought to be associated with resistance to clas8SE disease: a 23-bp sequence in the
promoter region that contains a binding site fer idpressor protein RP58, and a 12-bp sequence
in intron 1 region that has a binding site for trenscription factor SP1. The aim of this study
was to determine allele, genotype and haplotypguiacies in both PRNP polymorphic sites in
groups of cattle differentiated by milk performarneeel. 837 animals were investigatd®6 Al
bulls used in artificial insemination in the ye@®05-2007, 105 young bulls (aged 3 months,
born in the years 2005 - 2006), 96 cows qualifiedsiae-mothers and 450 randomly selected
cows from large commercial herds located in diffiéreegionsof Poland. Insertion/deletion
(indel) polymorphisms at the PRNP gene were detexchby PCR (Sander et al. 2004). The
amplified sequences included 2 fragments of the PR)¢ne (GenBank accession No.
AJ 298878), located within the promoter (betweesitmns 47784 and 47883) and within intron
1 (between positions 49686 and 49777).

Differences between the observed and expected dreyuof the PRNP genotypes as
well as the accordance of genotype, allele andolygme frequencies between the experimental
groups and German Holstein BSE-affected and cliyiteealthy cattle were verified using the
chi-square test. Haplotype frequencies were debdoem the genotypic data using an
expectation-maximization (EM) algorithm, as implerntel in the Arlequin v.3 package.

The tested population of Polish Holstein-FriesiatF) cattle has a typical genetic
structure for the HF breed, with insertion/deletiindel) polymorphism in the promoter
sequence and in the intron sequence of the PRN& gBme heterozygous genotype (23 bp indel
— 0.504, 12 bp indel — 0.535) was most frequerttosth polymorphic loci, followed by del/del
homozygotes (23 bp indel — 0.370, 12 bp, indel259) and ins/ins homozygotes (23 bp indel —
0.126, 12 bp indel — 0.206).

A comparative analysis of Polish HF with Germandtaih BSE-affected cattle (Juling et
al. 2006) revealed significant differences in ggpetfrequencies at the polymorphic locus of
intron 1. Comparison of Polish HF cattle with GamHolstein BSE-affected cattle showed



a substantially lower frequency of del/del homozggoand a higher frequency of ins/ins
homozygotes and ins/del heterozygotes (0.0038).

No significant differences were observed betweenRblish HF and German Holstein
BSE-affected cattle population at the polymorploicus of the promoter. Among the analyzed
animals, the most profound differences were notethé group of Al bulls, and the calculated
P-value (0.0951) was very close to tRevalue reported for German Holstein BSE-affected an
control cattle (0.0987).

Interesting results were obtained with respectledeafrequencies. Significant differences
were found in both regions of the PRNP sequencsdet German BSE-affected Holsteins and
Polish HF. These differences were more significanthe polymorphic locus of intron 1
(P = 0.0028) than in the region of the promoter saqaeP = 0.0407). The results reported for
both investigated regions of the PRNP sequenceromed the similarity of allele distribution
patterns between Polish HF cattle and German Holstatrols.

Haplotype composition is formed randomly, and imsttutes an exact representation of
the number of genotypes within each indel. Thegmes of four haplotypes was observed in the
analyzed groups of young bulls, sire-mothers angscbrom commercial herds, while three
linkages were identified in the group of breedinglld The tested population sample and
particular groups of animals were marked by théésg frequency of the 23del-12del haplotype
(0.512), a considerably lower frequency of the 83ifins linkage (0.363) and a very low
frequency of the 23del-12ins haplotype (0.111). T2®ins-12del linkage was observed
sporadically (0.014), mainly in cows from commetrtiards (0.022).

A comparison of Polish HF and German Holstein B&Eeted cattle revealed a lower
frequency of the 23del-12del haplotype and highequencies of the 23ins-12ins and 23del-
12ins haplotypesR = 0.0019) among Polish HF cattle, indicating ddéfeces between the
examined groups of animals. The most significafiernces were reported in respect of the
group of randomly tested cows from commercial h¢Rls 0.0005) and the group of breeding
bulls (P = 0.0148).

The obtained results showed no significant diffeesnin the genetic structure of the
investigated groups of Polish HF cattle at varistages of selection for milk performance traits.

The genetic equilibrium of the tested populationswaaintained. However, the low
P-values (23 bp indel P = 0.1096, 12 bp indelP = 0.1038) are indicative of certain selection
preferences manifested in a lower frequency ofnasiomozygotes and a higher frequency of

ins/del heterozygotes.



Conclusions
Polish HF cattle are characterized by a geneticstire typical of the HF breed, which is
similar to that of healthy German Holstein and #gigantly different from that of BSE-affected
Holstein cattle. Significant differences in theduencies of alleles, haplotypes and genotype
frequency in the region of the intron 1 sequenceewwted at both polymorphic loci of the
PRNP gene, allowing to differentiate between thalyamed groups of animals. The stage of

selection had no effect on differences in the gersttucture of the tested cattle populations.
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