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Scrapie;

v is an infectious fatal disease of sheep and goat.

v’ comes in the family of prion diseases that include;
a. Creutzfeldt-Jakob disease (CJD) in humans,

b. Bovine Spongiform Encephalopathy (BSE) or
“mad cow” disease in cattle, and

c. Chronic Wasting Disease (CWD) in deer and elk.

v affects the central nervous system.
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lts importance;

v’ Cattle exposed to tissue affected by scrapie

develop another lethal prion disease (BSE)

v'They in turn may transmit the disease to humans
in the form of variant Creutzfeldt-Jakob
disease.
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Prion disease;

v are widely believed to be caused by the misfolding
of the normal prion protein (PrP<-for common or

cellular) to a pathological isoform (PrP>%)
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Prion Protein (PrP) Gene;

v’ is localized on the 13 th chromosome.

v’ It contains two non-coding and one coding exon with

an open reading frame spanning 256 codons.



v More than 50 single nucletide polymorphisms
(SNPs) were observed in the prion protein (PrP)

gene of sheep.
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v’ Based on their genotypes at codons:

“* 136: valine (V) =2 high scrapie susceptibility
alanine (A) =2 low susceptibility

“* 154: arginine (R) =2 susceptibility
histidine (H) = partial resistance

“* 171: glutamine (Q) and histidine (H) = susceptibility

arginine (R) =2 resistance of the PrP gene.

sheep show resistance /susceptibility to classical

scrapie. ‘
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Table 1. Five classes representing different levels of risk

Genotype Results | Risk Level Degree of resistance / susceptibility

ARR / AHQ Sheep that are genetically resistant to scrapie,
ARR / ARH R2 but will need carefully selection when used for
ARR / ARQ further breeding
AHQ / AHQ
AHQ / ARH Sheep that genetically have little resistance to
AHQ / ARQ scrapie and will need careful selection when
ARH / ARH R3 used for further breeding
ARH / ARQ
ARQ / ARQ
R4 Sheep that are genetically susceptible to scrapie
ARR / VRQ and should not be used for breeding unless in
the context of a controlled breeding
programmed
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v In 1998 a second type of scrapie was discovered (in

Norway).

v Unfortunately the sheep most resistant to classical
scrapie are apparently highly susceptible to atypical

scrapie.



Atypical scrapie

v' There are still questions on atypical scrapie without any

answers.
v’ Causes of the disease ??? Different
v’ Distributions and its frequency ??? trom
v Transfer from one species to another ?7? classical

scrapie




v’ Yet the origin is not known.

v'However, researches showed that mutations on
141st and 154th  codons may cause the

disease.

Leucine(L) / Phenylalanine (F)

v Arginine (R) / Histidine (H)

Moum, T., etal., J Gen Virol 2005, 86:231-235; Benestad SL, et al., Vet Res 2008, 39:19. Fediaevsky et al. Genetics Selection Evolution 2010,
42:14



Atypical Scrapie

Table 2. Genotypes grouped by levels of genetic risk for atypical scrapie

in sheep, France

Group Genotypes of PrP gene Coded
Level

2 ALRR/ALRR, ALRR-ALRH, VLRQ/VLRQ 1
3 ALHQ/ALRH, ALHQ-VLRQ, AFRQ/ALRH,

ALRH/ALRH, AFRQ/VLRQ, ALRH-VLRQ 2
4 | ALRR/IALHQ, ALRR/AFRQ, ALHQ/ALRQ, AFRQ/ALRQ 3

Fediaaevsky et al., 2009



Aims of the National Scrapie Plan are to protect:

v animal health by reducing and eventually

eradicating scrapie,
and

v public health from the theoretical risk of BSE, if it

was being masked by scraped.
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Figure 2. World distribution of scrapie between 1996 — 2004.



Two studies on scrapie in Turkey
(published)

@ al.,, 2008 )= 3 different breeds, 109 individuals

(Kivircik, Sakiz ve imroz),

only classmal scrapie examined

@ez et al., 201 1 =25 different breeds, 100 individuals

(Akkaraman, Morkaraman, Tuj, Hemsin, Karayaka)




Aims:

1. To determine sheep PrP gene haplotype
distribution in Turkish native sheep breeds
based on careful and extensive sampling.

a) To present this data to:
— the authorities,

—> breeders associations and

—> university research units in Turkey
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Materials and Methods
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Firstly sequencing of 897 bp long region of PrP
gene was done as reported in Babar et al.’s (2009)’s
study. However, primers of this region didn’t work well
in Turkish native sheep breeds.

v’ Therefore, sequencing of 743 bp long region of
genomic DNA containing complete coding sequence in
exon 3 of PrP gene was done according to Un et al’s

(2008) study.
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Sequenced region was edited and aligned.
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ornekB5 CAACCAAGTGTACTACAGACCAGTGGALIMEIEN T ACGTALCCAGAACAACTTTGTGCATGACTGTGTCAACATCACAGTC.
ornekB7 CAACCAAGTGTACTACAGACCAGTGGATWRET 2 TAGTALCCAGALCAACTTTGTGCATGACTEGTGTCAACATCACAGTC

in the form of sequences and

b. in the collapsed form as haplotypes.



Single nucleotide polymorphisms in codons (13,
141, 154 and 171) were checked directly.
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Results




Genotypic Frequencies

AFRH/AFRQ 0,0204

ALHO/ALHO] 0,0278 0,0227 0,04878 0,05

ALHQ/ALHR 0,0526
ALRH/ALHH 0,0204

ALRH/ALRH| 0,0833 0,1136 0,04878 | 0,1489 0,05 0,1739] 0,1837 | 0,1250 | 0,0857 0,0732 0,0263 0,1500
ALRH/ALRK 0,0213

ALRH/TLRH 0,0488
ALRH/VLRH 0,02439

ALRL/ALRL 0,0213 0,0217] 0,0204

ALRQ/AFRQ 0,02439

ALRQ/ALHQ 0,0682 0,0444 | 0,04878 0,1 0,0204

ALRO/ALRH| 0,0833 0,0444 | 0,02439 0,0435]| 0,0204

ALRO/ALRK 0,0625 0,0227 0,025 10,0217

ALRQ/ALR 0,4318 | 055556 | 0,3659 0,4694
ALRQ/TLHQ 0,025
ALRO/TLRO| 0,0278 0,0313 0,0444 0,0213 0,0217| 0,0204 0,0571
ALRQ/VLRQ 0,0313 0,0488 0,0732
ALRR/ALHQ 0,0227
ALRR/ALHR 0,0263
ALRR/ALRH 0,0313 0,0213 0,0204
ALRR/ALRO| 0,0833 0,1875 | 0,2273 | 0,1556 [ 0,1463 | 0,1064 | 0,15 [0,0652| 0,1429 | 0,1750 | 0,0857 | 0,2195
ALRR/ALRR| 0,0278 0,1563 | 0,0909 | 00889 | 01951 | 0,1480 |C0,025 )|0,0435] 00612 | 01250 | 0,0857 | 0,1707
ALRR/TLRQ 0,0222 0,025
ALRR/VLRQ 0,0263
TLRQ/TLRQ 00444 | 0,0213 0,0217 0,0571
VLROQ/VLRQ 60355) Qoz@
VLRO/VLRR o 024
ALHQ/ALRH 0,0500

n 36 32 44 45 41 47 40 46 49 40 35 41 38 20

Table 3. Genotype frequencies of PrP gene in Turkish native sheep breeds

,1842 | 0,3000

1
4474 0,1000
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Figure 3. Distribution of risk groups in Turkish native sheep breeds for classical scrapie.



Risk distribution of classical scrapie at risk level (4 - 5)
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high risk level of 4 and 5 in Kiv, Gok, Ci¢c and Kar was observed, but their

frequencies are low
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In Europe NSP is applied, however frequency for the risk level of 4 and 5

is still high.
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Figure 4. Distribution of risk groups in Turkish native sheep breeds for
atypical scrapie

atypical scrapie



High risk distribution of atypical scrapie risk level (3 - 4)

high risk level of 3 and 4 in Kiv, Sak, Dag, Her, Hem and Nor was observed,

but their frequencies are low



Leucine

Arginine
Asparagine
Serine parag
o = Isoleucine
Methionine
Gl2rv Q185L F = Phenylalanine
G127 A N193L Threonine Y
. Q= Glutamine
Histidine
Glycine
Valine
Alanine

Additional polymorphisms in 14 different codons were &
observed in Turkish Sheep breeds ‘ -



Discussion

v No scrapie cases in Turkey.

Possible reasons are;

1. long incubation period of the disease,

2. lack of suitable screening systems for diagnosis,

3.environmental factors (soil drainage) and flock
managment ( flock size)
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was low in 14 Turkish

native sheep breeds (0.0313- 0.0244)

v Most of the investigated sheep belongs to the
low or intermediate risk groups .
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v’ The predominant allele in the majority of the breed:s is

ARQ allele. w

ARQ allele is predicted to be wild-type allele of
the PrP gene.

Therefore;

v analysis of fourteen Turkish native sheep supports this
prediction.
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As a conclusion;

v’ This information may help to establish o fully scrapie
susceptibility - free breeds.

v’ Turkey will benefit economically.

v It will be beneficial for the public health in the
country.
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v This result may help to establish genetic control l}'

programmes of scrapie susceptibility in the f ,l"'e. o
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