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» Define the frequency of PRNP allelic variant in
Portuguese and exotic goat breeds

» Estimate these allelic variants in the general goat
population

» ldentify Portuguese breeds with a potential genetic
resistance to scrapie as well as those from exotic

breeds

» Determine the complete PRNP genotypes of goat
scrapie cases
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Organization of the proposed Tasks — PeXPTPrionGoat
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/ Task 1 — Sampling organization and collection and DNA extraction (INIAV/DGAV/EURL-TSEs)

280 Portuguese  goat
breeds (40 Algarvia; 40
Charnequeira; 40
Serpentina ; 40 Bravia ; 40
Preta de Montesinho and
80 Serrana).

120 Exotic goat breeds (40
Saanen, 40 Alpine and 40
. Murciana Granadina).

TSE negative goats

e 150 randomly collected
under Active Surveillance
(brainstem samples)

* 75-100 from affected flocks

(blood/brainstem/ear tissue

samples)

23 goat scrapie cases
(16 Portuguese atypical
scrapie; 6 imported
atypical scrapie; 1
Portuguese classical
scrapie)

(ear tissue/brainstem
samples)

0
>

e

Task 2 — Determination of PRNP genotypes (INIAV)

Task 3 — Implementation of a rapid methodology for PRNP genotyping

(INT1AV)

Task 4 Statistical analysis of data and defining putative goat risk groups for both classical and atypical scrapie

(INIAV/DGAV/EURL-TSEs)

Task 5 — Dissemination of results and establishment of a collaborative work platform and a database for TSEs in

goats
(INIAV/DGAV/EURL-TSEs)
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Task 1 — Sampling organization and collection and DNA /\\
23 goat scrapie cases extraction (lN |AV/ DGAV/ EURL-TS ES) PeXPTPrionGoat

(16 Portuguese atypical
scrapie; 6 imported ‘ W‘
atypical scrapie; 1 o ;s\

Portuguese classical
scrapie) )

(ear tissue/brainstem /
samples)

[2003-2023]
A total of 23 scrapie cases
detected in goats in Portugal

h 16 Portuguese atypical scrapie cases

E 6 Imported atypical scrapie cases

“ 1 Portuguese classical scrapie
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TSE negative goats
* 150 randomly collected

Task 1 — Sampling organization and collection and DNA /\\
extraction (INIAV/DGAV/EURL-TSEs)

under Active Surveillance
(ear tissue samples)
* 75-100 from affected flocks

(blood) Goat Population

- 70524 h
(24,1%)

Goat
LI Population
Norte 70524
Centro 87555
87 55 VT 44448
(29,9%) Alentejo 68164

Algarve 15516
Agores 6088
Madeira 399

VT Total 292694
44 448“ Menteio | 68 ISM
(15,2%) (23,3%

%
24,1
29,9
15,2
23,3
5,3
2,1
0,1
100

Norte
Centro
VT
Alentejo
Algarve
Total

PeXPTPrionGoat
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S
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Sampling (n?9)

DNA ext PCR Seq
36 37 43 42 42
45 46 46 44 44
23 23 34 31 30
350835 40 35 35
8 9 4 4 4

147 150 167 156 155

10 from 2 CSc affected flocks
( 6 Centro and 4 Alentejo) (blood samples)

wgorve. 15 516“‘
(5,3%)

NUTS (Nomenclature of Territorial Units)

AGRICULTURA E PESCAS

1% REPUBLICA
%  PORTUGUESA

Fundagio
para a Ciéncia
e a Tecnologia



Mod. CI-005/3 (06.2024)

"N\

[Task 1 — Sampling organization and collection and DNA } Pel(l"IPrionlioat

<N

extraction (INIAV/DGAV/EURL-TSEs) L

Wy,
Yy

R 4

* Genomic DNA extraction (ear tissue, brainsteam, blood)

@ Nzvtech

Instructions for use BENES & ENZYMES

NZY Tissue gDNA Isolation kit

Catalogue number Presentation
MB13502 50 columns

e DNA extraction procedure form
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../../Task1/16.06.25_Folha de trabalho e verificação da Extracção DNA_Tecidos_NZTech_PeXPTPrionGoat.docx
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N A Ay
Task 2 — Determination of PRNP genotypes g K
(INIAV)

PCR and sequencing:

* Methodology for whole PRNP (INIAV OEIRAS/EURL-NRL; Chapinini et al., 2019) and INIAV Santarém
methodology (Solis Biodyne HOT FIREPol® MultiPlex Mix with 10 mM MgCI2 ref: 04-34-00120,
BioPortugal)

* PCR registration form

* External sequencing service (STAB VIDA) https://www.stabvida.com/pt

* Validation of methodology using goat DNA controls of known PRNP genotypes (EURL TSE)
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../../Task2/EURL-TSEs_PCR_prnp goat_sequencing protocol.docx
../../Task2/Registos PCR/Folha de trabalho e verificação amplificação Prnp_GOAT_Taqmastermix_PeXPTPrionGoat_amostras QA.xlsx
https://www.stabvida.com/pt
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Sequences were aligned to the Capra hircus gene for PRNP (Accession number GenBank

Task 2 — Determination of PRNP genotypes

(INIAV)

"N\

PeXPTPrionGoat
SRy

e
<
-

Wy,
& v,
>

EU870890.1 cds_ACJ66711.1_1) with ClustalW tool of BioEdit 7.0.9 software. In addition,
electropherograms were checked at each investigated mutation point to identify heterozygous peaks.

wt

Allelic variant

Van Pocke et al., 2009; Vaccari et al., 2009; EFSA, 2017; Teferedegn et al., 2020
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23 goat scrapie cases

(16 Portuguese
atypical scrapie; 6
imported atypical

scrapie; 1 Portuguese

classical scrapie)

Task 2 — Determination of PRNP genotypes

(INIAV)
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Codons

NUTS2 18 21 23 37 42 49 67 68 69 101 102 107 110 125 127 133 137 138 142 143) 146]151 154 159 168 179 181 194 201 202 207 211 218 219 220|222 [231 232
Capra hircus _ref
EU870890.1 WVLGPGGWGQ@ W K TV G L M S I HINJR/IR R P V D TF THKU R I T alalr|le
P-BSE-07-34521 Centro N RH RQ Q
PAT-07-25865  Spain import p" s N RH Q
PAT-07-25866  Spain import P | n]  RH o ]rR’
P-BSE-07-60751 Spain import [Ji] | =] s’ N RH Q
PAT-07-49124  ALT N RH RQ Q
PAT-08-18495  Spain import ) 57 N RH Q
PAT-08-14730  ALT N RH RQ Q
PAT-00-12234  ALT pY B N RH Q
P-BSE-09-13636 Centro I~ A lal
P-BSE-09-60209 LVT [ | P’ s’ I N RH lol
PAT-09-49296  ALG I vl EE laol
PAT-10-06749  Centro N RH Q
P-BSE-10-36867 ALT P 57 N RH RQ Q
P-BSE-11-35523 ALG N Q
PAT-12-09106  ALG N . Q
PAT-12-30288  ALT ] P s I N RH 121
PAT-13-02053  Centro [ | I Nl EE lol
P-BSE-13-9235 ALT P’ s N RH Q
P-BSE-16-14039 Centro Py B N RH Q
PAT-19-31422  ALT P B N RH Q
P-BSE-20-13441 Norte R B N RH Q
PAT-23-12079  ALT P S N Q
P-BSE-23-13334 Norte [ =N N RH RQ Q

1% REPUBLICA
%  PORTUGUESA

AGRICULTURA E PESCAS

codons associated with classical scrapie
codons associated with atypicalscrapie

codons associated with classical and atypical scrapie

(accordingto Colussietal., 2008)
silent
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Task 2 — Determination of PRNP genotypes /\\

PeXPTPrionGoat
10 from 2 CSc affected ( IN |AV) ¢ Wk
flocks s R
(6 Centro and 4 - i e
Alentejo)

Codon
sampling_form nuts2  [18 21 23 37 42 49 67 68 69 101 102 107 110 125 127 133 137 138 142 143| 146|151 154 159 168 179 181 194 201 202 207 211 218 219 220|222[231 232 240
Caprahircus_refEUS70890.1 KW V L G P GGWG Q W K T V G L M 5 | HI|N|IR/IR R P V D T F T KUR I T ala|lr 6 s
PAT-24-17362 ALT P 5 N Q SP
DAT-24-17363 ALT N Q
PAT-24-17364 ALT P 5" N Q PP
PAT-24-17365 ALT P 5V N Q P
- |
PAT-24-17366 ALT P 5 N Q PP
PAT-24-17367 ALT P 5 N Q PP
PAT.24-21441 Centro P 5 N Q PP
PAT-24-21442 Centro P 5 N RQ Q Sp
DAT-24-21443 Centro P 5 N RQ Q sp
PAT-24-21444 Centro N RO _ Q
&
o
<
S
5
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codons associated with classical scrapie

codons associated with atypicalscrapie

codons associated with classical and atypical scrapie
(according to Colussietal., 2008)
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TSE negative goats

Task 2 — Determination of PRNP genotypes

(INIAV)

|
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e
m SERQ
* 150 randomly collected ﬂ‘ R
under Active Surveillance Yy
(ear tissue samples)
Codons p—
18 21 23 37 42 49 67 68 69 101 102 107 110 125 127 133 137 138)] 142 143 )| 146 ) 151 154 159 168 179 181 194 201 202 20 211 _ 218 219 220 222 231 232 240
Capra hircus _ref
EU870890.1 KwWVLlL G P GGWG Q@ W K T V G L M s | H| N R R R P V D T F T K| R v aQ I T QjJQ R G 8§
GV P QR S MI 5 IM HR §100% HR HR R v RQ VM QR I QK SP
n=155 0,7% 83% 1,3% 0,7% 3,2% 859)24,50%) 0,7% 1,394 7,7%) 1,3% 1,3% 13,0% 0,79 0,7% 0,7% 0,7% 40,0%
GS M Q P
0,7% 5,809 4,5% 42%
G R
0,7% 1,3%
g
S
= Ranking of resistant alelles for Classical Scrapie:
o
o .
S K222>D146=5146>Q211=H154=M142>5127=R143>wild-type (EFsa recommendations)
E
codons associated with classical scrapie
codons associated with atypicalscrapie
codons associated with classical and atypical scrapie
{according to Colussi et al., 2008)
silent
) . 1EFSA Panel on Biological Hazards (BIOHAZ); Ricci, A.; Allende, A.; Bolton, D.; Chemaly, M.; Davies, R.; Escdmez, Fundagio
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P.S.F.; Gironés, R.; Herman, L.; Koutsoumanis, K.; et al. Genetic resistance to transmissible spongiform
encephalopathies (TSE) in goats. EFSA J. 2017, 15, e4962

FCT

para a Ciéncia
e a Tecnologia




Mod. CI-005/3 (06.2024)

280 Portuguese goat breed
(40 Algarvia; 40 Charnequeira;
40 Serpentina ; 40 Bravia ; 40
Preta de Montesinho and 80
Serrana).

120 Exotic goat breeds (40
Saanen, 40 Alpine, and 40
Murciana Granadina).
(Blood samples)

ON GOING

EE%I%%II‘GIEI%SA AGRICULTURA E PESCAS

Task 2 — Determination of PRNP genotypes
(INIAV)
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5 s

Pretade Montesinho ¥

Serpentina

Figure 2 - Native Portuguese goat breeds and their geographic distribuition

Saanen

Figure 3 -Exotic goat breeds most frequently raised in Portugal
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Task 2 — Determination of PRNP genotypes /\\
(INIAV) Pe)(PTPrmnlinat
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Provisional conclusions:

. Scrapie cases were almost exclusively wild-type at all key codons; in particular, no
K222 or D/S146 allele was detected in any scrapie case;

. Several Portuguese atypical scrapie cases showed H154 hetero/homozygosity, a
codon associated with atypical scrapie susceptibility;

. Cohabitant goats from classical scrapie affected flocks showed a predominantly
wild-type profile at resistance codons, confirming that scrapie-exposed flocks are
largely composed of genetically susceptible animals;

. The 155 TSE-negative surveillance animals displayed a measurable frequency of
resistance alleles for classical scrapie (142,154, 211);

. Genotyping of 280 Portuguese breed animals and 120 exotic breed animals is

ongoing; results will enable breed-specific resistance allele frequencies and
population-level risk group definition for both classical and atypical scrapie.
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Thank you
See you next year
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Av. da Republica, Quinta do Marqués, 2780-157 Oeiras, Portugal
Tel : (+ 351) 214 403 500 | Fax:(+351) 214 403 666
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