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PRNP gene of sheep: 31 412 bp

- 3 exons (52, 98, 1 4028 bp)
- 2 introns (2421 i 14 031 bp)

Exonl Exon? Exon 3

sequencing of 628 bp



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

Class Genotype Class of resistance
NSP1 ARR/ARR Highly resistant to Scrapie
NSP3 ARQ/ARQ Little resistant to Scrapie

ARQ/AHQ (genotype rare)
AHQ/AHQ (genotype rare)
ARH/ARH (genotype rare)
AHQ/AHQ (genotype rare)
ARQ/ARH (genotype rare)
NSP4 ARR/VRQ Susceptible o Scrapie
NSP5 ARQ/ VRQ Highly Susceptible to Scrapie
VRQ/VRQ
VRQ/ARH
VRQ/AHQ

VRQ/ARR




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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Gene locus MaTe Mats / Vets

137 230 220 730
TGCC&TGAGCﬁGCTGCCHTG*GC“GGCC

'

MMMMMMM

Gene locus Geec Gssc /Vere

145 260 270

"ACATTTTCGCAA 250 260

"TTTGNCAATGAC

i



Gene locus Y1ac Yrac / Deac

1 160 170
160 CIEUGTTFLCCCC; CCOG THACCCCAA

¢
i
Gene locus Tirc Lare / Tace
185 370 380 370

TCAACATCACAG AACANCACAGTCAA




AT -cloning have confirmed new
polymorphisms for 145, 160 and 185 locus
while 137 still remain to be confirmed

Cloning Vector - pUC19

Eco R1

Multiple Clone Site
(MCS)

Amp
Hind 3
LacZ’
Lacl
Amp® = Ampicillin
.......... Resistance
gene
onv LacZ’ = Gene for alpha-peptide of p-

Promotor

galacsidase. (Specialised E. cofi
used contains remaining portion)




SAS/Genetics 9.1.3.

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
gl41 g145 g160 g175 g180 g185

run;

PROC HAPLOTYPE
- Estimation of haplotype



Linkage disequilibrium

Locus Rareallele AHQ ARH ARK ARQ ARR  VRQ
101 R,,,C66 - - - 0.2 - -
112 T,,,ACG - - - 3.8 : -
127 S,,7AGC 0.3 - - 0.5 - -
137 Vi5,6TG - - - 0.1 - -
141 FlaTTT - - - 0.3 : -
143 R;45C6T - - - 0.3 - -
145 Vi4s6TC - - - 0.3 - -
160 D,,,GAC - - - 0.1 - -
175 Q;75CAA - - - 0.1 - -
180 Yigo TAT - - - 0.4 - -
185 T,g5ACC 0.1 - - 1.1 - -
231 R,.,C66 6.9 0.8 - 9.6 i 0.1
237 L,.,CTG 6.9 0.8 - 9.6 - 0.1




Conclusions

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

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 |
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