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PRNP gene of sheep: 31 412 bp
- 3 exons (52, 98, i 4028 bp)
- 2 introns (2421 i 14 031 bp)

Exon 1 Exon 2 Exon 3

sequencing of 628 bp
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Exon 3: codons 136 (A/V), 154 (R/H), 171 (Q/R/H) 



EU (2003) “Commission Decision of 13 February 
2003 laying down minimum requirements for the  
establishment of breeding programmes for 
resistance to transmissible spongiform 
encephalopathies in sheep.”

Official Journal of the European Union 41: 41-45

Compulsory MINIMUM requirements !



Risk of ARQ + additional polymorphisms
(T112, T137, K176, etc…) ?!

Laegreid et al. 2008.
Vaccari et al. 2009.
Maestrale et al. 2009.
Saunders et al. 2009. 
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AT-cloning have confirmed new 
polymorphisms for 145, 160 and 185 locus 
while 137 still remain to be confirmed



SAS/Genetics 9.1.3.

PROC HAPLOTYPE
- Estimation of haplotype

proc allele data = RiskScra_2009c
genocol delimiter ='/' 
haplo=est corrcoeff dprime
exact=1000 boot=1000 seed=2503
;
var H136_154_171
g231 g237 g101 g112 g127 g137 
g141 g145 g160 g175 g180 g185
;

run;



0.1-9.6-0.86.9L237CTG237
0.1-9.6-0.86.9R231CGG231
--1.1--0.1T185ACC185
--0.4---Y180TAT180
--0.1---Q175CAA175
--0.1---D160GAC160
--0.3---V145GTC145
--0.3---R143CGT143
--0.3---F141TTT141
--0.1---V137GTG137
--0.5--0.3S127AGC127
--3.8---T112ACG112
--0.2---R101CGG101

VRQARRARQARKARHAHQRare alleleLocus

Linkage disequilibrium



Conclusions

Linkage disequilibrium, composite genotypes and 
cloning strongly indicate:
additional non-synonymous polymorphisms are 
predominantly associated with ARQ allele.

Decrease of ARQ alleles → elimination of 
non-synonymous rare alleles at PRNP (exon 3) 
which potentially might be beneficial !

Analysis of 780 sequences revealed large number 
of rare alleles in PRNP (exon 3).



Dairy products in Mediterranean sheep 
population: quantification of scrapie risk


