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Introduction

PRNP polimorphisms have been associated withtagsis/susceptibility to Transmissible
Spongiformes Encephalopaties (TSES) or prion déesgaisicluding the ovine and caprine
scrapie. Over 40 polymorphisms have been reported so fartlier ovine PRNP gene
(L'Homme et al 2008). However, polymorphisms at codons 136 (A/\substitution of
alanine by valine), 154 (R/H - arginine by hysta)inrand 171 (Q/R/H — glutamine by
arginine or hystidine) have been frequently coteslato host susceptibility to natural and
experimentally induced classic scrapie (Goldmatral 1990; Hunter 1997; Benkelt al.
2007). Many countries have implemented routineoggring of the PRNP gene to identify
and select ARR rams as breeding stock to increlgsiseatleles frequency in commercial
flocks. In Brazil, PRNP genotyping has not beencoiporated by sheep evaluation and
breeding programs. Furthermore, only a few studées been performed to evaluate PRNP
variant frequencies in commercial flocks (Sotomaibal.,2008; Pachecet al.,2007; Lima

et al., 2007). The present study was conducted to genadyyk estimate haplotypes and
haplotypic and genotypic frequencies on three presly reported PRNP polymorphisms in
Brazilian local adapted/naturalized breeds, an@ualuate the flock's genetic potential in
relation to scrapie susceptibility/resistance.

Material and methods

Sample. A total of 1,275 sheep DNA samples from Embrapa efienResources and
Biotechnology Animal Genetics Laboratory’s repositevere used in the study. Animals
sampled are from local adapted breeds (Braziliarg@wasca, Brazilian Creole, Morada
Nova, Rabo Largo, Creole of Pantanal, Santa InésBaazilian Somali) and cover all the
main breeds used in Brazilian production systems.

SNPs interrogation: A fragment of the PRNP coding region from nucleetB7 to 613
(GenBank accession number AJ223072) was PCR-agtliiiom genomic DNA using
primers 5-GGTAGCCACAGTCAGTGG-3' and 5-CAGTTTCGGAGGTTCTCC-3'.
Post PCR clean-up was performed using ExoSAP-IT i@&lthcare) and SNP interrogation
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at positions 136, 154 and 171 was carried out ugipgmer extension method (SNaPShot
— Applied Biosystems). Labeled products were aradylzy capillary electrophoresis with an

ABI3100 automated sequencer (Applied Biosystemsl) elactropherograms were analyzed
with GeneMapper v4.0 software (Applied Biosystems).

Statistical analyses. Haplotype estimation was carried out with Haplewiasing default
settings (Barreet al. 2005). Allelic and genotypic frequencies were raated using Fstat
2.9.3 software (Goudet, 2002).

Results and discussion

Four of the five previously reported haplotypesevirund in the studied samples (Table 1).
All four haplotypes were found in Morada Nova, desof Pantanal and Santa Inés. Codon
171 was polymorphic in all breeds however, the Hava was not found in any of the tested
samples, as previously described by Sotometial. (2008) — this variant is usually found in
small frequencies only in some breeds such as Tardl Suffolk (Silket al., 2006;
Drogemulleret al., 2008). Codon 154 was polymorphic in all breedseex in Brazilian
Somali. Brazilian Bergamasca, Brazilian Creole,Zi@an Fat Tail and Brazilian Somali did
not show the V variant in codon 154. The ARQ haglet was the most frequent in all
breeds, followed by ARR - the sum of these twoasats total more than 78% in all breeds.
ARQ is considered to be the archetypal allele, Wwhegplains its high frequencies in all
breeds (Goldmann, 2008).

Table 1: Haplotypic frequencies (%) of PRNP genein seven Brazilian local adapted
sheep breeds (Total N = 1275)

Haplotype N of
Breed N  sampled
ARR ARQ AHQ VRQ flocks
OB 20.65 7174 7.61 - 46 2
OCL 38.83 59.50 1.67 - 300 2
OMN 20.06 7747 185 0.62 162 4
OPT 33.85 54.17 1068 1.30 192 2
ORL 12.07 85.78 2.16 - 116 3
oSl 2488 54.00 17.35 3.76 412 5
0so 8.51 91.49 - - 47 1

OB: Brazilian Bergamasc&®CL : Brazilian CreoleOMN: Morada NovaQPT: Creole of PantanaRL :
Brazilian Fat TailOSl: Santa InésQSO: Brazilian Somalis.

Nine out the 10 possible genotypes for the foueolesd PRNP haplotypes were identified in
the analyzed samples (Table 2). All of the nineoggpes were found in Creole of Pantanal
and Santa Inés breeds, evidencing a higher vatjafat this locus compared with the other
breeds. The susceptible genotypes (ARQ/VRQ and MRQ)) were not present in Brazilian



Bergamasca, Brazilian Creole, Brazilian Fat Tad &mazilian Somalis. AHQ/VRQ was not
found in Morada Nova. The ancestral genotype (ARRIQ) was the most frequent genotype
in Brazilian Bergamasca, Morada Nova, Brazilian Hail and Brazilian Somalis.
VRQ/VRQ animals, which are considered to be thetraosceptible were not observed. The
ARR/ARQ and ARQ/ARQ genotypes were the most cominoall studied breeds and are
the most frequent in sheep breeds around the whrltdkenet al. 2008; L’'Hommeet al.
2008; Babaet al. 2009).

Table 2: PRNP genotypic frequencies (%) in seven Brazilian local adapted sheep breeds
(n =1275)

Genotypic Frequencies
NSP type I Il Il Y Y
ARR/ ARR/ ARR/ ARR/ ARQ/ ARQ/ ARQ/ AHQ/ AHQ/

Breed N ARR ARQ AHO VRQ ARQ AHQ VRQ AHQ VRQ
OB 46 22 326 43 - 500 109 - - -
OCL 300 154 447 23 - 363 13 - - -
OMN 162 6.2 273 - 06 620 37 06 - -
OPT 192 84 380 120 10 308 78 10 05 05
ORL 116 - 242 - - 715 43 - - -
OS 412 27 323 92 29 260 197 41 26 05
0O 47 - 170 - - 830 - - - -

NSP: National Scrapie Plat®B: Brazilian Bergamasc&CL : Brazilian CreoleOMN: Morada NovaOPT:
Creole of Pantana®RL : Brazilian Fat Tail,OSl: Santa InésQSO: Brazilian Sommalis

The National Scrapie Plan of Gran Britain (DEFRA)0Q) classified the 15 possible
genotypes according to five levels of resistancasptibility to scrapie. NSP type 1, the
most resistant (ARR/ARR), is found in the highestgfiency in Brazilian Creole (15.4%).
The ARR/ARQ genotype, classified as NSP type 2, fwaad in all breeds as described by
Sotomaioret al. (2008). The ARQ/ARQ and ARQ/AHQ genotypes (NSPety) were the
most frequent genotypes in all breeds, with exoeptf Brazilian Creole. VRQ carrying
animals (NSP type 4 and 5), the most susceptiliddealo classic scrapie, were found in
small frequencies in all breeds, reaching a maxinofim.2% in Santa Inés. These findings
can be explained by the lack of natural or artificelective pressures in local adapted breeds
in Brazil, which also has not contributed to fbetARR allele. The prevalence of the ARQ
allele was also observed in other studies carrigdi flocks from countries where the
scrapie is not endemic and where this gene doesemmh to be under selection (Babaal,
2009, Bosserst al., 1999, Hunteet al, 1998, Cooper, 1973).



Conclusion

This work represents the first study to estimat&PRaplotypes in Brazilian sheep and the
first solid study of the PRNP haplotypic and gepatyfrequencies in Brazilian local adapted
breeds. The wild type ARQ allele and the ARR allstre found to be the most frequent in
Brazilian local adapted breeds. Genotypes thateroimtermediate risk to classic scrapie
infection (ARR/ARQ and ARQ/ARQ) were found to bestmost frequent. Our findings
reveal that a national breeding program to impitbieegenetic potential for scrapie resistance
in the studied breeds could easily increase ARBukacies. This study represents the first
comprehensive initiative to generate data and Bsttagenetic/molecular tools to support a
National program for scrapie prevention in Brazil.
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