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Section 1

Introduction
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INTRODUCTION

Purpose

e To support the statutory discriminatory testing of the different TSEs in small
ruminants as laid down in Annex X to regulation (EC) No 999/20001.

e to document the properties which can be used to distinguish small ruminant
TSE isolates requiring further investigation

e to provide sampling and testing strategies and protocols for discriminatory
methods which have been approved by the EURL strain typing expert group

e to identify those isolates which have the characteristics of the BSE agent

Background

A TSE strain is currently defined as an agent that has distinct and reproducible
biochemical and molecular characteristics and which, when serially passaged
through congenic or transgenic mouse lines, produces consistent characteristics
of relative incubation period, spongiform lesion profile, molecular profile and
immunopathology.

BSE is defined as a disease of cattle. The apparent consistency of the disease
leads to the suggestion that the BSE epidemic was caused by a single strain of
agent, although the existence of two additional strain variants (defined as H-BSE
and L-BSE) has been recognised, and the current classification requirements for
bovine isolates are covered in a separate document.
http://www.izsto.it/index.php/centri-di-eccellenza/174-centri-di-eccellenza/2397-
laboratorio-di-riferimento-europeo-per-le-encefalopatie-spongiformi-trasmissibili

Based upon primary passage in Rlll mice, strain typing suggests that a single
strain is responsible for the majority of suspect cases of BSE and vCJD tested so
far. However, transgenic (Tg) mice are increasing being used to elucidate the
biological properties of individual isolates. The most widely published and best-
characterised models relevant to the characterisation of small ruminant isolates
include Tg338 mice (which overexpress the ovine VRQ gene), Tg501 mice (which
overexpress the sheep and goat ARQ gene) and Tg110 mice (which overexpress
the bovine gene) amongst others.

Biochemical features cannot at present be equated with the definition of a strain,
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but only as characteristics of a strain. They do, however, serve as a very useful
initial screen to identify isolates which merit further investigation. Certain
biochemical properties of PrP as seen in Western blots (in particular the glycoform
ratio, the molecular weight of the unglycosylated band, and the

intensity of labelling with antibodies directed at the N terminal of the PrP) correlate
well with BSE, vCJD, and with these agents as isolated in mice.

Whilst there may be a large number of TSE strains in small ruminants, current
focus is on distinguishing the BSE agent from all others, on the basis that only the
BSE agent is established as zoonotic.

It is generally assumed that zoonotic potential is an intrinsic property of the BSE
agent. How this relates to any of the currently known and measurable properties
of the agent is unknown. Therefore, in attempting to define the BSE agent, all that
can be said at present is that it shows the following characteristics in all cases
tested:

e Low molecular weight of the unglycosylated band of PrPres on Western
blot (WB)

e PrPresglycoprofile with a dominating diglycosyl moiety on WB.

e Poor or absent binding of antibodies directed at N-terminal epitopes
(ovPrP93-97) in WB or ELISA formats under certain conditions

e Biological phenotype characteristics (e.g. IHC and vacuolation distribution,
WAB, relative incubation periods), which are indistinguishable from those of
known BSE controls, in mouse bioassay.

These characteristics have been found to be 100% consistent for the BSE agent.
However, on current evidence none of these characteristics, either alone or in
combination, can be described as exclusive to the BSE agent.

Congruity with all of the above criteria will be interpreted as ‘the agent in
question cannot be distinguished from the BSE agent’.

Variation of one or more characteristics will be interpreted as ‘the agent in
guestion is not identical to the BSE agent’.

In 2002, the European Commission requested from the EURL comprehensive
guidelines in support of the SSC Opinion “Strategy to investigate the possible
presence of BSE in sheep” (adopted on 4-5 April 2002). To assist with this task,
the EURL formed a strain typing ‘Expert group’ (STEG), with members drawn from
those laboratories which (at that time) had experience with molecular methods
which potentially offered some discriminatory potential between BSE and scrapie
isolates. A requirement to subject all positive isolates to initial discriminatory
testing is now written into the TSE surveillance regulations (999/2001 as
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amended, 36/2005).

This manual contains the detailed protocols for these biochemical discriminatory
methods for adoption by EU NRLs to enable discriminatory testing to be
undertaken in each member state. These methods have been subjected to a
blinded ring-trial to confirm their discriminatory potential and have been

approved by STEG.

Annual proficiency testing of the discriminatory test performance in each lab is co-
ordinated by the EURL.
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Section 2
Testing strategy
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TESTING STRATEGY

(as required in the regulation 999/2001 AS AMENDED 36/2005 (this strategy is
summarised as a flow chart in Appendix1))

Animal selection

Animals are currently selected for TSE testing through passive or active
surveillance of the sheep and goat populations.

Sample requirements

The minimum sampling requirement for any animal from either source
population is the brainstem (at the level of the obex) and part of the cerebellum,
both of which can be accessed through the foramen magnum using a proprietary
sampling spoon (See sampling guidance document
http://www.izsto.it/index.php/centri-di-eccellenza/174-centri-di-eccellenza/2397-
laboratorio-di-riferimento-europeo-per-le-encefalopatie-spongiformi-trasmissibili-
for full details of sampling requirements and methods).

In summary, the quantity of tissue taken for testing should be sufficient to provide
the following:

e A hemisection of fresh brainstem at the level of the obex, for the initial rapid
test

e A fixedhemi-section of brainstem at the level of the obex for confirmatory
immunohistochemistry and histopathology.

e A fixed section of cerebellum may be required for the confirmation of
atypical scrapie using IHC..

e Sufficient remaining fresh-frozen medullary tissue (adjacent to the obex)
and fresh-frozen cerebellum to provide fresh material for primary molecular
testing (discriminatory WB) and possibly a range of secondary and tertiary
testing (5-10 g whenever possible).

e Brain tissue from other areas in addition to the brainstem and cerebellum
are always an advantage, as are lymphoreticular tissues when available.
Although not essential for statutory purposes, they will be important in
characterising the scrapie strain present if results differ from the expected
confirmation at the level of the obex.
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Initial TSE monitoring testing, as laid down in point 3.2(a) and (b)
of Chapter C of Annex X to Regulation (EC) No 999/2001

Screening testing

e Active surveillance samples are subjected to one of the approved rapid
tests (see point 4 of Chapter C of Annex X to Regulation (EC) No 999/2001
or the EURL website.

e Passive surveillance samples from clinical suspects may bypass rapid test
and proceed directly to confirmatory testing.

Confirmatory testing

e Any animal found positive by any initial test, in either the active or passive
surveillance programmes, shall be subject to confirmatory testing by one
or more of the following methods — immunohistochemistry, Western blot,
demonstration of characteristic fibrils by electron microscopy, or
histopathological examination — as detailed in point 3.2(a) and (b) of
Chapter C of Annex X to Regulation (EC) No 999/2001.

e Any TSE case which is confirmed, except atypical scrapie cases, should
be subject to primary molecular testing to determine if BSE can be
excluded or not.

Primary molecular testing with a discriminatory immuno-blotting method,
as laid down in point 3.2(c)(i) of Chapter C of Annex X to Regulation (EC) No
999/2001

e Any positive, non-atypical scrapie, TSE isolate confirmed in sheep or goats
pursuant to initial screening will be subjected to discriminatory WB using
one of the protocols listed in part 4 of this Handbook. These tests have
been assessed, and approved, using a ring trial coordinated by the EURL
STEG which confirmed the ability of these tests to discriminate between
BSE (either ovine or bovine) and classical scrapie (ovine).

e Possible outcomes of the primary molecular testing:

o If the results of the primary molecular testing (discriminatory WB)
are compatible with the defined characteristics of classical scrapie
isolates (see below for interpretational criteria within the individual
method protocols), the case is confirmed as classical scrapie
positive and no further testing is required.

o If the results of the primary molecular testing (discriminatory WB)
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are inconclusive or different from above, and cannot exclude BSE,
the case must be referred to the EURL STEG, who will advise on
and coordinate secondary molecular testing with additional
molecular testing methods. This will help to ensure that such
unusual isolates are investigated in a consistent and comparable
way, and with the relevant controls (which are a finite resource,

and can thus be conserved as much as possible).

o A poor quality WB (e.g. one that is faint, or overloaded) that does
not enable clear identification of three bands (diglycosylated,
monoglycosylated and unglycosylated) cannot be interpreted, and
must be repeated, or referred to the EURL for a second opinion.

e Full details of test interpretation and specific criteria for referral can be
found within the protocols for each method in the following section of this
Handbook. Broadly, cases that require reference to the EURL include those
with one or more of the following characteristics

o Evidence of a low molecular weight for the unglycosylated band of
PrPres, relative to scrapie.

o Detectable reduction in immunoreactivity with the N-terminal
specific antibody (binding to the epitope ovPrP 93-97)! when
compared with the primary antibody (binding to the core region of
PrP)2.

o Substantial reduction of signal with an N-terminal antibody relative
to a core antibody following treatment of the sample with PK at a
high concentration

Secondary molecular testing with additional molecular testing methods, as laid
down in point 3.2(c)(ii) of Chapter C of Annex X to Regulation (EC) No
999/2001

e Any case referred to the EURL STEG will be further investigated using at
least one alternative method, differing immunochemically from the original
primary molecular method. The design of the secondary molecular testing,
in accordance with the latest scientific knowledge and laboratory expertise,
will be approved on a case-by-case basis by the EURL STEG, using some
or all of the following methods:

o a repeat WB using a different method/antibodies to a different
epitopes

o discriminatory IHC.

o any available discriminatory method with proven ability to
discriminate BSE from scrapie, even if based on technologies for the
amplification of PrPS¢ (such as PMCA)
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e The results will be interpreted by the EU reference laboratory assisted by
the STEG, as well as a representative of the relevant national reference
laboratory.

e If the isolate presents characteristics which are clearly identifiable as
‘scrapie’ or ‘non-BSE’, a report will be sent to the Commission at this stage,
and no further testing will be undertaken.

e Ifthe outcome of the testing is that the isolate is indistinguishable from BSE,
or inconclusive with regard to BSE status it will go forward for mouse
bioassay

1Table I in Langeveld et al., BMC Veterinary Research 2006, 2:19 doi:10.1186/1746-6148-2-19.
2Group B antibody as defined in Biacabe et al., 2007. Prion. 1:pp61-68

Tertiary testing strategy- Mouse bioassay.

As laid down in point 3.2(c)(iii) of Chapter C of Annex X to Regulation (EC) No
999/2001

e The optimal bioassay system for this purpose is the subject of active
discussion by STEG, which will direct any incoming samples appropriately.

Much historical data on field isolates has been gathered in conventional congenic
mouse lines, particularly C57BI6, VM and RIIl mice, which have been considered
the ‘gold standard’ for strain characterisation. However, it is well known that a
proportion of field isolates do not transmit to these mouse lines. Also in the past
10 years a profusion of transgenic mouse lines have become available, and data
is accumulating with regard to the behaviour of BSE and scrapie isolates in these
models. The STEG will direct the choice of bioassay for each individual isolate
based on the data generated in the secondary testing phase, and the current state
of scientific knowledge at the time of referral, but would propose a default panel
of Tg 338 and Tg110 as a baseline group.
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Section 3

Reporting and referral
systems
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REPORTING AND REFERRAL SYSTEMS
Data Collection and Provision

All cases reported should be accompanied by a breakdown of all the data
requested, as prompted by the national competent authorities.

For cases being referred for secondary testing, the accompanying data should be
broken down as indicated in the tabulation attached (appendix 2). This tabulation
serves three purposes.

e Provision of a standardised data summary for each referred isolate, regardless
of where the testing is performed.

e The collection and direct comparison of similar, objective data on each
individual case from every MS, and the retrospective reinterpretation /
regrouping of any individual parameter if required. It will assist with the
classification, definition and preliminary epidemiological assessment of any
previously unrecognised isolates that may arise in future.

How to refer an isolate

Each case referred to the EURL STEG should be notified in advance (by email,
with the subject heading ‘STEG referral {animal ID}) to the TSE reference
laboratory mailbox (EURL.TSE@izsto.it) including a copy of the referral form (see
appendix 2). It is particularly important that this notification includes an indication
of the amount and quality of tissue available for subsequent testing.

Please supply all available tissue from each case (unless otherwise requested by
the EURL STEG following notification).

e All movement of material must be covered by the relevant export and
import permits. A copy of the import permissions can be obtained from the
EURL on request.)

e Packages should be compliant with IATA regulations
e Packages should be addressed as follows:

For the attention of EURL STEG

Department of Nutrition, Food Safety and Veterinary
Public Health, Istituto Superiore di Sanita, Viale
Regina Elena 299, 00185, Rome, Italy

Small ruminants discriminatory guidance Page 12 of 145
Document v2 September 2020


mailto:TSE.EUCommunityRefLab@apha.gsi.gov.uk

TSE EURL
Istituto Zooprofilattico Sperimentale del
Piemonte, Liguria e Valle d’Aosta - Turin

Istituto Superiore di Sanita - Rome

How results will be reported

Individual secondary molecular testing results will be reported to and collated by
the EURL, who will compile a summary for the EURL STEG, and a decision will
be reached on whether further testing by mouse bioassay is required. The
referring NRL will be party to all discussion and interpretation of secondary testing
results, as will the Commission. Results will be reported to the submitting NRL.
The EURL will inform the Commission immediately about the outcome of the
interpretation.

The formal reporting of the final results of secondary testing will be the
responsibility of the competent authority in the referring MS.
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Section 4

Discriminatory Western
Blotting Methods
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DISCRIMINATORY WESTERN BLOTTING METHODS
THE APHA PRIONICS-BASED HYBRID WESTERN BLOTTING METHOD

INTRODUCTION

The APHA Prionics based-Hybrid test is a protein extraction and Western
immunoblotting technique based on the detection of abnormal prion
protein (PrPS¢) from the central nervous tissue of cattle and sheep, which
can be distinguished from normal prion protein (PrPC), both by its protease
resistance and molecular size. This abnormal protein is a disease specific
marker of Transmissible Spongiform Encephalopathy

(TSE).

It is based on a modification of the commercially available Prionics® Check
Western kit and utilises a double antibody detection system which enables
discrimination to be made between cases of natural bovine BSE, natural
ovine scrapie, and experimental BSE and natural scrapie in

sheep.

SAEETY

Work with prions or potentially prion-containing materials has to be
performed in strict accordance with National Safety Regulations.
Laboratories MUST adhere to National Safety Regulations, but the
following information, published by The Advisory Committee for
Dangerous Pathogens (ACDP) is available for guidance : “Transmissible
Spongiform Encephalopathies (TSE) agents: safe working and the
prevention of infection’. Copies can be obtained (ISBN 0113221665), from
Department of Health (London) Stationery Office (Telephone +44

(20) 7873 9090). An update is available on the UK Department of Health
web site (www.doh.gov.uk.cjd/tseguidance/).

MATERIALS
Chemicals and reagents

This Western immunoblotting protocol uses chemicals and reagents supplied with
the Prionics® Check Western Kit (For local distributer please refer to
www.prionics.com) and from other suppliers. The shelf life of all kit components is
1 year after production date if stored at +5+3°C. For actual expiry date see kit or
components label.
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Sigma Biotinylated Molecular
Mass Standards

CDP-Star

Methanol
NuPAGE Antioxidant

NUuPAGE Gels (12%Bis-Tris)
17well

NuPAGE MOPS SDS Running
Buffer (x20)

Prionics Primary antibody mAb
6H4

Primary  Antibody  RIDA®
mAbP4

Prionics Control Sample
Prionics Digestion stop
Prionics homogenisation
buffer concentrate (x 5)
Prionics Luminescence Buffer
(x 10)

Prionics PAGE sample buffer

Prionics PVDF Blocking buffer
(x 5)

Prionics Proteinase K

Tropix secondary antibody;
goat anti-mouse-AP.

Streptavidin - Alkaline
phosphatase
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Sigma-Aldrich - Tel. No. +44 (0) 800 717181
Product No0.B2787. To contain standards
between approximately 10-

200kDa. Diluted in SDS Sample buffer.

PE Applied Biology (Tropix) -Tel No. +44
(0) 800 515840 Product No. T2147

Analar

Invitrogen - Tel. No. +44 (0) 800 269 210
Product No NP0O005

Invitrogen - Tel. No. +44 (0) 800 269 210
Product No NPO349 Box

Invitrogen- Tel. No. +44 (0) 800 269 210
Product No NP0O001

Dilute in distilled/deionised water 1:20 for
use. Store at +5+3°C for up to 1 month.
Prionics® Check Western Kit reagent

Store at +5+3°C

R-Biopharm Rhone LTD - Tel No. +44 (0)
141 9452924 Product No: R8007

Store at +5+3°C

Prionics® Check Western Kit reagent

Store at +5+3°C

Prionics® Check Western Kit reagent

Store at +5+3°C

Prionics® Check Western Kit reagent

Store at +5+3°C

Prionics® Check Western Kit reagent
Dilute in distilled/deionised water 1:10 for
use. Store at +5+3°C

Prionics® Check Western Kit reagent

Store at +5+3°C

Prionics® Check Western Kit reagent
Dilute in distilled/deionised water 1:5 for
use. Store at +5+3°C

Prionics® Check Western Kit reagent

Store at +5+3°C

Applied Biosystems (Tropix) — Tel No. +44
(0) 800 515840 Product No. T2192 Use at
1:5000

Sigma-Aldrich - Tel. No. +44 (0) 800 717181
Product No S2890 . Stock solution 1mg in
8ml of TBS X1.

For use; dilute stock at 1:2000 in TBST.
Store at - 20°C or below.
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Transfer Buffer (x1)

Transfer Buffer (x10)

Tris Buffered Saline (TBS)
(x10)

TBS (x1)

TBS with 0.05% Tween-20
(TBST)

X-ray film developer

X-ray film fixer

Equipment

0.5 ml x 96 well proteinase K

digestion plate (v shaped
wells)

50 ml tubes (if using Omni
homogeniser)

Autoclave

Balance

Balance

Biological Safety Cabinets
Chromatography Paper

Circulating water bath

Centrifuge Rotor

Cooling coil
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Add 1000ml of Transfer buffer (x10) to 8L of
distilled/deionised water. Add 1000ml of
methanol

302.80g Tris(hydroxymethyl)methylamine
1441.3g Glycine

Make up to 10L with distilled/deionised
water.

80g NaCl

29 KCI

30g Tris(hydroxymethyl)methylamine
Adjust to pH7.4 with HCI. Make up to 10L in
distilled/deionised water. Store at +5+3°C
Add 1000ml of TBS x10 to 9L of
distilled/deionised water. Store at +5+3°C

Add 0.5ml of tween-20 to 1000ml| of TBS
x1. Store at +5+3°C

Kodak +44 (208) 3189441

Developer LX24 Product No 507 0933
Kodak +44 (208) 3189441

Fixer AL4 Product No 507 1071

Life System Design Tel no.+41 (0) 56
6645980 Product No 02-1402-0595

Falcon Fahrenheit Tel no. +44 (0) 1908
221212 Product No. 352070

Capable of maintaining 136°C for 20
minutes

With draft shield. Capable of weighing 0.4g
+0.5mg

Capable of weighing 310g +0.01g

Class | (within a containment laboratory
meeting national requirements for handling
TSE’s))

Whatman Tel No +44 (0) 16622 674821
Product No. 3030 700

Grant Instruments Tel +44 (0) 1763 260811
Product no: LTD6G Capable of maintaining
4+3°C. With outlet and inlet pipes.

Beckman Coulter Tel no +44 (0) 1494
441181 Product Name: TLA45 Rotor

To fit transfer tank
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Dispensette

Disposable probe (if using
Omni homogeniser)

Beckman plastic 1.5ml
centrifuge tubes

Electrophoresis tanks

Freezer
Freezer

Heating block

Homogeniser

Imaging machine and PC (if
detecting results with imager)

Magnetic Stirrer

Membrane incubation boxes
Pasteur pipette

pH meter

Photographic trays (if detecting
results by x-ray developing)

Pipette

Pipette

Pipette (multi-channel x 8)
Pipette (multi-channel x 8)
Pipette

Power supply

Rat-toothed forceps
Refrigerator
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To measure between 4-8ml (2% Accuracy,
2% Precision)

Omni International Product no. 32750 (one
per sample)

Cat No: 357448

Supplier: Beckman Coulter Tel no +44 (0)
1494 441181

X cell Sure lock Mini-Cell - Invitrogen - Tel.
No. +44 (0) 800 269 210 Product No E10001

Capable of being controlled at —20°C or
lower

Capable of being controlled at —70°C or
lower

Life System Design +41 (0) 56 6645980
Product No. HBS-130 (To fit 96 well PCR
plates. Able to maintain 50+1°C for 45
minutes and 105+3°C for 10 minutes)

Omni International Tel no. 1-540-347-5331
Product no. Omni GLH220 (Camlab) or
FASTH

BioRad -Tel No. +44 (0)800 181134
Product Name: Fluor-S Multilmager or
Versa Doc Model 1000

Capable of maintaining 200rpm

To fit the area of PVDF membrane used
Plastic, disposable

Three, to fit x-ray film

5-40ul (Accuracy 4%, Precision 2.5%)
40-200ul (2% Accuracy, 2% precision)
5-40ul (Accuracy 4%, Precision 2.5%)
40-200ul (2% Accuracy, 2% precision)
200-1000p! (Accuracy 2%, Precision 2%)
BioRad -Tel No. +44 (0) 800 181134
Product Name: PowerPac 200 Cat No: 165-
5052 (To provide 200V constant for 40
minutes and 150V constant for 60 minutes)
or equivalent

Stainless steel

Capable of maintaining +5+3°C
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£ Y
Rocking Platform Bibby Sterilin Ltd Tel +44 (0) 1785 812121
Product No: Gyro-Rocker STR9
Scissors Stainless steel
Small rolling pin Such as plastic pipette
Stepper pipette Capable of dispensing 0.01ml quantities

Transfer membrane (PVDF) Millipore — Tel No: +44 (0) 870 900 46 45
Product No: IPVH 00010 (0.45um pore size.
Immobilon -P from Millipore or equivalent)

Transfer sandwich cassette BioRad -Tel No. +44 (0)800 181134
Product No 170-3913 or Compatible with
transfer tank

Transfer Sponges BioRad -Tel No. +44 (0) 800 181134
Product No 170-3914 or Compatible with
transfer tank.

Transfer Tank BioRad -Tel No. +44 (0)800 181134
Product N0.170-3939 (Includes Sponges &
Sandwich Cassette) or equivalent

Tray To accommodate transfer sandwich
assembly
Vortex Mixer Fuson  Whirlimixer  Supplier:  Thermo

Instruments Tel No. +44 (0)1256 817282

Ultra Centrifuge Beckman Coulter Tel no +44 (0) 1494
441181 Product Name: Beckman Optima TL
Ultracentrifuge

X-ray cassette (if detecting To fit x-ray film

results by x-ray developing)

X-ray film (if detecting results =~ Amersham Biosciences Europe GmbH Tel

by x-ray developing) No: +49 (0) 761 451 90 Tel No: Product No.
Amersham ECL RPN2103K or equivalent

PROCEDURE / METHOD

Planning
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A positive bovine classical BSE and positive classical ovine scrapie are
always included on each run to validate the processing. Molecular mass
markers are always included to allow for analysis of the banding patterns
and molecular mass determination. The number of samples to be
processed will vary on each run depending on the submissions and
additional controls may be added if the samples are unusual and further
examination required. The gel plan will be prepared to include all samples
to be examined and relevant controls required.

Each gel is duplicated so that matching membranes will be produced to
probe with different antibodies. This enables a comparison for each
sample between its affinity for two antibodies targeted at different epitopes
of the prion protein.

An example of a gel plan is shown in Fig 1.

Homogenisation

(Note: This stage is carried out in an appropriate safety cabinet according
to National Safety Regulations)

Place a Falcon tube (if using Omni homogeniser) onto the balance with a

draft shield and tare. Cut out the centre portion of spinal cord or medulla
using scissors and forceps. Place between 0.45 — 0.75g of tissue into the

tube and record the weigh to 2 decimal places.

Add Prionics homogenisation buffer (x1) to provide a 10% suspension,
e.g. 5ml of buffer to 0.5g of tissue.
Homogenise tissue using Omni GLH220 for 1 minute +10sec at 22+3°C.

Ensure that all the tissue has been homogenise completely. If necessary,
repeat this homogenisation stage. (Use a new disposable Omni probe for
each sample.)

Note: Omni probes can be re-used by soaking overnight in 20%
hypochlorite solution and then rinsing 3x in tap water and 1x in Deionised

Water.

The homogenate may be frozen at -20°C or below at this stage and
tested at a later date

Clarifying centrifugation
(Note: This stage is carried out in an appropriate safety cabinet according
to National Safety Regulations)
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Set a heating block to 50+1°C and another at 105+3°C. Allow them to
reach a stable temperature before use. Label a 1.5mI Beckman centrifuge
tube for each sample.

Vortex homogenates to ensure thorough homogenisation (Note: If
homogenates have been frozen, ensure that they are completely thawed
before vortexing). Using a plastic Pasteur pipette transfer 1.5ml of
homogenate from the homogenisation vessel to a 1.5ml Beckman tube.

Centrifuge the samples for 5 mins at 1.127g (5,000rpm) at 10°C in
Optima TL Ultracentrifuge using a TLA45 Rotor.

Protease Digest

(Note: This stage is carried out in an appropriate safety cabinet according
to National Safety Regulations)

Label a digestion plate for processing the run. Add 10pl of Prionics

Proteinase K solution to each well using a stepper pipette.

Remove 2 x 100ul of supernatant using a micropipette (40-200ul) and
place in the duplicate pre-assigned wells on the digestion plate according
to the plate plan and mix by gentle pipetting.

Place the digestion plate on the heating block set at 50+1°C. Incubate
for 451 minutes.

Add 10ul of Prionics digestion stop to each well of the digestion plate using
the stepper pipette and 100ul of Prionics sample buffer using a
micropipette (40-200ul). Mix by gentle pipetting.

NOTE: The procedure at this point may be stopped and carried out the
following day if the digestion plate is sealed (with a sealing film) and stored
at -20°C or below.

Electrophoresis — Preparatory steps

Set up the electrophoresis tanks. Remove white tape from lower edge of
gel. Remove plastic combs from gel and using a Pasteur pipette, gently
flush wells with running buffer.

Place 2 gels in each tank, the shorter sides facing inward. Raise gels up

and clamp in place. If a single gel is to be run then a blank plate is inserted
in the tank. Place approx. 2 cm running buffer in the outer

chamber of each tank to prevent the gel base drying out whilst loading.
Sample Denaturation and Electrophoresis
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Boil the samples in the digestion plate (105 +3°C) on the heating block for
10 £1 minutes. (Note: Stored digested samples previously boiled and
tested should only be heated for 2-5 minutes at 65+3°C).

Boil the molecular weight standard solution (105 £3°C) for 5£1 minutes.

Set the other heating block to 65+3°C. Place sufficient Prionics control,
(10pl for each gel) into a 0.5ml Eppendorf. Heat for 2-5 mins.

Load 10ul of each sample into lanes according to the gel plan. The outside
lanes of each edge are not used. 10ul of Prionics control is loaded into the
far left-hand lane of each gel. 5ul of biotinylated molecular weight standard
is loaded into the inner left lane and also the far right. Known bovine and
ovine controls are loaded on the right hand side.

Repeat the loading on another gel, to give a duplicate gel which is
identically loaded and can be probed with a different antibody.

Release the clamp, gently lower the gels and reclamp into position.

Slowly fill the inner buffer chamber with Running Buffer (x1). Fill the outer
chamber with Running Buffer (x1) so that the level is approximately 3cm
above the bottom of the gels. Add 500ul of Antioxidant to the inner
chamber using a micropipette (200-1000ul). Place the lid onto the tank.

Run the gels at 200V until dye front is about 1-2cm from the bottom of
the gel (approximately 45mins).

Protein Transfer — Preparatory steps

Fill the transfer tank halfway with transfer buffer (x1) and place the cooling
coil next to the red side. Switch on the cooler tank. Ensure it is set at 4
+3°C. Add a magnet to the transfer tank and place the tank in a tray on a
magnetic stirrer.

Cut the PVDF membrane to fit all the gels to be transferred (maximum 6
gels and 1 membrane per antibody). Handle the membrane with care,
using forceps at the corner.

Pre-treat the PVDF membranes, by soaking them in methanol for a few
seconds. Rinse in distilled/deionised water for 2 minutes. Equilibrate the
membranes in transfer buffer (x1) for at least 10 minutes.

Cut 2 sheets of blotting paper to the size of each membrane.
After the gel electrophoresis has finished, remove the gels from the tanks
and open the gel plates with a cleaver.

Small ruminants discriminatory guidance Page 22 of 145
Document v2 September 2020



TSE EURL
Istituto Zooprofilattico Sperimentale del
Piemonte, Liguria e Valle d’Aosta - Turin

URL

Istituto Superiore di Sanita - Rome

Trim the gels with the cleaver to remove the top 1/3 and the bottom just

below the dye-front.
Place the gels in transfer buffer (x1) and gently agitate for a few seconds
before placing in sandwich.

Protein Transfer — Sandwich Assembly and Protein Transfer

In the safety cabinet, open the transfer cassette and place in a tray
containing transfer buffer (x1) with the clear side at the bottom of the tray.
(Ensure all following steps are immersed in transfer buffer).

On the clear side of the cassette place a sponge and a piece of wetted
blotting paper, on top of this the membrane should be positioned. Write
the reference number and antibody on the top right hand corner of the
membrane with a china marker. The gels are placed on top of the
membrane, ensuring they are in the correct orientation. The second piece
of blotting paper is placed on top of the gels. The final sponge is placed
on top of the blotting paper and the cassette is closed.

Note: After each layer is added to the sandwich, roll out air bubbles with a
roller.

Place the cassettes in the transfer tank the clear side facing the red side
of the tank and the black side facing the black side of the tank. Top up the
tank with transfer buffer (x1) and position the lid on top (red to red, black
to black).

Run the power supply at 150V for 60+2 minutes.

When the protein transfer is completed, disassemble the sandwich and
place the membranes in incubation boxes containing 50ml Prionics PVDF
blocking buffer (25ml for a 1 gel membrane, 50ml for a 6 gel membrane)
for 30 £5 minutes at 22 £3°C.

Immunological detection

Dilute the primary antibodies in TBST, mAb6H4 (1:5000) and mAb P4
(1:5000). Prepare a volume sufficient to cover the membrane in the
incubation boxes, one incubation box for each antibody. (25ml for a 1 gel
membrane, 50ml for a 6 gel membrane).
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Pour the blocking buffer into a discard container and add the primary
antibody solutions to the appropriate membrane in the incubation box.
Incubate on a rocking platform for 60 £5 minutes (mAb 6H4) and 120 +5
minutes (MAb P4) at 22 +3°C, or 12-18h at 5+3°C.

Wash the membrane 3 times for approximately 7 minutes with TBST.

Dilute the appropriate secondary antibody solution (1:5000) and
Streptavidin (1:2000 of stock solution). (25ml for a 1 gel membrane, 50ml
for a 6 gel membrane). Add the secondary antibody solution and incubate
on a rocking platform for a minimum 30 +3 minutes at 22 £3°C

Wash the membrane 3 times for approximately 7 minutes with TBST.

Signal detection using x-ray film
Equilibrate the membrane in Prionics luminescence buffer for a minimum
of 5 minutes (25ml for a 1 gel membrane, 50ml for a 6 gel membrane).

Under appropriate safelight conditions in the dark room, blot off the excess
luminescence buffer very gently, and transfer membrane to a clean
glass/polythene surface.

Add up to 5ml of CDP-Star substrate to the surface of the membrane and
distribute evenly, incubate for 5 £1 minutes at 22 +3°C. Blot off the excess
substrate, and place the membrane in the development folder.

Place the development folder in the x-ray cassette. Place a sheet of x-
ray film on top of the membrane and close the cassette.

Expose the membrane to the X-ray film. The actual exposure time will vary
according to the samples processed and the suggested range is between
30 seconds and 20 minutes. The film should be exposed until a strong
signal of the positive control and either the background or the proteinase
K bands are visible. Expose for longer or shorter times for optimal signal
visualisation.

Place the film in a tray of x-ray developer solution for 5 minutes with
occasionally agitation.

Wash the film for 1 minute in a tray of tap water.

Place the film in x-ray fixer for 5 minutes. The light can be turned on
once the film is fully submerged. Leave the film in the fixer for 5 minutes.
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Thoroughly wash the film in running tap water for 1 minute and then
hang the film up to dry.

Signal detection using a CCD imager
Equilibrate the membrane in Prionics luminescence buffer for 5-10
minutes (25ml for a 1 gel membrane, 50ml for a 6 gel membrane).

Blot off the excess luminescence buffer very gently and transfer
membrane to a clean glass/polythene surface.

Add up to 5ml of CDP-Star substrate to the surface of the membrane and
distribute evenly, incubate for 5 £1 minutes at 22 +3°C. Blot off the excess
substrate and transfer to a clean polythene surface.

Place the membrane into the imager and detect the light signal using 1 &
10 minute exposures. Label the blot with sample and control details from
gel loading plan and also include run number, method of processing,
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antibody and detection time, and operator initials and date.

INTERPRETATION OF THE APHA PRIONICS BASED-HYBRID WESTERN
IMMUNOBLOT RESULTS

This method is capable of identifying PrPS¢ profiles associated with classical
bovine BSE, atypical H and L-type bovine BSE, classical ovine scrapie and
experimental BSE in sheep.

The method is not suitable for detection of atypical scrapie

Using this method, clear but subtle differences in the molecular mass migration are
observed (see Figure 2) between natural bovine BSE (lanes 7 & 13), natural ovine
scrapie (lanes 2, 3, 10, 11 & 12), and experimental BSE in sheep (lanes 5, 6, 8 & 9)
when detected with mAb 6H4.

Sheep passaged scrapie strain CH1641 (lane 4) mimics the same molecular weight
and antibody affinity pattern as for experimental BSE in sheep.

A negative sample will have been totally digested by proteinase K and no signal will be
visualised with either antibody, illustrated in figure 1b (lane 4).

With mAb P4, used at the dilution in this method, natural ovine scrapie is strongly
detected (lanes 2, 3, 10, 11 & 12), there is a clear reduction in signal for experimental
BSE in sheep and CH1641 (lanes 5, 6, 8, 9 & 4) and natural bovine BSE is not detected
at all (lanes 7 & 13).

A negative sample will have been totally digested by proteinase K and so no signal will
be visualised (lane 14).

Any samples that give a banding profile that is not consistent with classical
scrapie should be referred to the EURL for a second opinion and further
investigation where necessary.
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LIMITATIONS OF THE TEST

= The method requires sufficient tissue from the optimal brain area, in order to
maximize the amount of PrPS¢loaded from each sample.

o If the quantities of brain material are too low (a situation we have
encountered with active surveillance), the number of Western blots that
could be run from a single sample may not be sufficient to obtain an
accurate interpretation and there may not be enough PrPS¢in underweight
samples to confirm a diagnosis even though the sample may be positive.

= |t is important to compare the molecular weights of samples, relative to each
other and the controls on the same gel.

= Care must be taken in interpretation, as samples that have not been digested
correctly may initially appear positive. These should be repeated.

= Strong positive samples may give a saturated signal intensity which will obscure
visual interpretation of the banding profile. This type of sample requires repeat
immunoblotting following dilution, so a clear banding pattern is observed.

= The full banding profile may not be visualised in weaker samples.

We have shown that differences in the ovine genotype do not appear to give any
variation in the banding obtained for scrapie samples but autolysed samples can run
quicker through the gel and may resulting in a lower molecular weight than the
equivalent fresh sample. At present we do not know whether mAb P4 results are
affected by autolysis.

We have only assessed certain genotypes of experimental sheep-BSE and some
molecular weight variability of natural sheep-BSE, if it is in the ovine population, cannot
be ruled out at this stage.

Small ruminants discriminatory guidance Page 27 of 145
Document v2 September 2020



TSE EURL
Q Istituto Zooprofilattico Sperimentale del
Piemonte, Liguria e Valle d’Aosta - Turin

URL
-

Istituto Superiore di Sanita - Rome

RESULT SUMMARY:

Classical Bovine BSE:
= Signal and low molecular mass migration (compared to ovine) with mAb 6H4.

= No signal with mAb P4.
= Predominance of diglycosylated band.
(See Fig 2 below)

Classical Ovine scrapie:
= Visible signal and higher molecular mass migration (compared to bovine) with
mAb 6H4.

= Visible signal with mAb P4.
(See Fig 2 below)

Experimental BSE in sheep:

= Strong signal and lower molecular mass migration (compared to ovine classical
scrapie) with mAb 6H4.

= Much reduced signal with mAb P4.

(See Fig 2 below)

Negative
No signal with either mAb 6H4 or P4
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Figure 1

Gel plan — example of full layout
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Figure 2

Image showing clear differential molecular mass migration with core
antibody (6H4) and differential N-terminal antibody affinity for classical
scrapie, classical BSE and experimental ovine BSE.
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ANSES DISCRIMINATORY WESTERN BLOT METHOD
Principle

A Western blotting technique using two different monoclonal antibodies (mAbs)
BAR233 and P4 to identify BSE among scrapie cases in small ruminants, based on
the differences in molecular masses and in reactivities with these two mAbs.

In this test, molecular differences between scrapie and BSE are the result of different
resistances to proteinase K (pK) digestion. The abnormal prion protein is indeed more
susceptible to pK cleavage than most scrapie cases. More precisely a larger part of
the protein is digested by pK in BSE. This results in a lower molecular mass of the
unglycosylated form of the pK digested PrP protein (PrP res). This molecular mass is
slightly lower in BSE-in-sheep compared to cattle BSE, in contrast with most scrapie
cases. Using mAb P4 recognising an epitope close to protease cleavage site, BSE
also appears faintly, if at all, labelled, in contrast with most scrapie cases. Suspect
molecular samples should be referred to the EURL for further analysis.

Reagent List

Solution 1 Laemmli sample buffer (BIORAD # 161 0737)

Loading buffer » 28.5ml
SDS (Euromedex, # 1012-B) > 064¢g
B-mercaptoethanol  (Merck #  805740)

» 1.5ml
Solution 2 36.2 g Tris Amino and 0.8 g SDS, add distilled
Gel buffer water to 200 ml and adjust to pH 8.8 by adding

acidic HCI solution. Filter the solution with
Whatman paper. Store in a dark bottle at 4°C.

Solution 3 6.06 g Tris Amino and 0.4 g SDS, add distilled

Stacking buffer water to 100 ml and adjust to pH 6.8 by adding
acidic HCI solution. Filter the solution with
Wattman paper. Store in a dark bottle at 4°C.

Solution 4 NaCl (Euromedex # 1112) 80 g
10 X Phosphate Buffered Saline KH2PO4(Merck # 805740) 2 g
(PBS) pH 7.4 Na2HPOa4(Prolabo # 28 026.292) 18.2 g

KCI (Merck 4936) 2 g

Adjust to 1000 ml with distilled water.
Adjust to pH between 7.2 and 7.4.
Store at room temperature.
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Solution 5
Electrophoresis buffer

Solution 6
Blotting buffer

Solution 7
1 X Phosphate Buffered Saline (PBS)
pH 7.4

Solution 8
PBS-T

Solution 9
Blocking buffer for Bar 233

Solution 10
Blocking buffer for P4

mAb Bar 233

mAb P4

Biotinylated marker

Streptavidin-peroxidase

Secondary antibody conjugated to
streptavidin-peroxidase
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100 ml of TRIS GLYCINE SDS 10x buffer
(Euromedex #EU0510)

Adjust to 1000 ml with distilled water.
Store at 4°C.

TRIS/CAPS 10x buffer (BIORAD #1610778)
100 ml
Ethanol 125 ml

Adjust to 1000 ml with distilled water.
Store at 4°C

100 ml Solution 6 and add 900 ml distilled water.
Store at 4°C.

Solution 9 + 0.1 % Tween 20 (Euromedex #
2001B).

3% (P/V) Bovine Serum Albumin (Sigma
#A7906) in Solution 10.

5% (P/V) non fat dried milk (BIORAD) in
Solution 10 (BIORAD # 1706404).

SPI bio # A03223

R-Biopharm # R8007. E-mail:  www.r-
biopharm.com

Sigma # B2787 or R&DSystem Ref MW001

Sigma #55512

Clinisciences # 101005
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15% Acrylamide gel preparation (for 2 gels with thickness of 1.5 mm)

Gel 15 % Stacking 4 %
Distilled water 5 ml 3,1 mi
Gel buffer (sol 2) 5ml
Stacking buffer (sol 3) 1,75 ml
A/B 10 ml 650 pl
APS (10% solution) 200 pl 30 ul
Temed 8 ul 7,5 ul

Materials required

* Tissue homogeniser such as RIBOLYSER (HYBAID) or TeSeE Precesse Biorad.
* Syringes of 1ml and 25G needles (BioRad).

* Heating block (used at 37°C and 100°C).

* Centrifuge for Eppendorf tubes.

* Electrophoretic and Blotting cells and apparatus(with cooling system).

* Versadoc 5000

* Micropipettes delivering volumes of 10, 50, 200 and 1000 pl.

Method

The starting amount of brainstem material (preferentially obex region) to be analysed
may depend on the origin / quality of the sample and the amount of available material
but in general 350 mg of tissue is used.

Purification and denaturation
As described in the BioRad TeSeE WB SOP (BIORAD #355 1169)

SDS-PAGE & Western Blot
1. Incubate each tube for 5 minutes at 100°C in a heating block just before loading
samples on the acrylamide gel.

2. Run two identical gels with the same samples and respect gel plan described in
annexe 1, that allows a comparison of each sample to be examined with a cattle BSE
control loaded on the lane beside.

3. Electrophoresis is carried out at 200V for 1h20 with electrophoresis buffer
(solution 5).

4. The two gels are transfered on to Hybond LFP 0.2um PVDF membrane
(Amersham # RPN303LFP) (previously re-hydrated with alcohol) at 115 V for 1h with
Blotting buffer (solution 6).

5. The membranes are blocked in 10 ml of Blocking buffer (solution 9 or 10) for 1
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hour.

6. Membranes are incubated 30 minutes at room temperature in 10 ml of a 1:10000
dilution of primary monoclonal antibody Bar 233 or 1:5000 dilution for primary
monoclonal antibody P4 (1 mg/ml) in PBS-T buffer (solution 8) (NB MAb dilutions are
not definitively defined. Working dilutions have to be evaluated for each batch.)

7. Membranes are washed in PBS-T buffer (solution 8) 20 minutes

8. Incubate the membranes in the secondary antibody (1:2500) (goat anti-mouse
conjugated to streptavidine peroxidase) (Cliniscience # 101005) with Streptavidin-
peroxidase (0,1ul/ml) for 20 minutes at room temperature.

9. They are then washed again in PBS-T (solution 8) 30 minutes, and a final wash
with PBS (solution 7) during 5 minutes.

10. Then, membranes are incubated in chemiluminescence buffer E.C.L.
(Amersham # RPN 2109) in order to take a picture on autoradiographics films
(Amersham # RPN 1674K).

11. The labelling is visualised by means of the enhanced chemiluminescence system.
Signals are quantified using Versadoc 5000 computer analysis (Quantity One,
software Biorad UK Ltd) or equivalent, allowing the detection of chemiluminescent
signals and quantitative analysis of the data.

12. If the band signal obtained with use of chemiluminescent buffer ECL is weak, after
a wash (5 min) in PBS (solution 7), SuperSignal Dura chemiluminescence buffer
(Interchim # 34075) could be used.

Data analysis

13. Using this system, apparent molecular weights of the unglycosylated band are
measured by comparison to the biotinylated markers on the gel and the centre position
for each sample band is determined to measure the apparent molecular weight. To
obtain a comparison of molecular weights between the samples, results are expressed
in differential molecular weights (dmw), corresponding to the differences between the
apparent molecular weight of the sample and that of the cattle BSE control which is
loaded on the lane beside (see annexe 2 of this section).

14. Before sample analysis some verifications must be made. The quality of the
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electrophoretic mobility is checked with the use of two controls: Ovine scrapie control
and cattle BSE control. The dmw of the ovine scrapie control loaded must be positive.
If this is not the case the blot must be repeated. The homogeneity of the
unglycosylated band molecular weight of the four cattle BSE control must be
evaluated. All of them have to be similar, if one of them differs by more than 0.5 kDa,
samples situated near cannot be interpreted. Mabs labelling is controlled with the
visual analysis of the differential immune-reactivity for ovine scrapie control: for
validation of analysis P4 labelling must be more intensive or equivalent of Bar233
labelling.

15. Check that the positive or negative dmw obtained following computer analysis are
consistent with the apparent dmw on the film and that the technical quality of the blot
allows a correct interpretation of the data.

16. Differential immuno-reactivity between WB Bar 233 and WB P4 for is observed for

each sample, immuno-reactivities being assessed with both antibodies as ++, +,
+/- or -, as illustrated in annexe 2 (of this method section).

Interpretation

See annexe 2 (of this method section) as an example

Differential Molecular Weights (dmw):

v A sample with a Dmw > 0,200 is not suspect, and does not lead to
further action.

v A sample with a Dmw < 0,200 should be retested:
= If the second analysis gives a result as: Dmw < 0 then the
sample is suspect and should be referred to the EURL for further analysis.
« If the second analysis gives a result as: Dmw > 0 then
sample is not suspect and does not lead to further action.

Differential Immuno-Reactivity:
The immuno-reactivities are assessed with scores as ++, +, +/- or -. (see annexe
2)

v A sample with differential immuno-reactivity showing: P4 signal = Bar
233 signal is not suspect, and does not lead to further action.

v A sample with differential immuno-reactivity showing: P4 signal << Bar
233 signal is suspect and should be referred to the EURL for further analysis.
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Note about the influence of the PrP res quantity in the sample:

Negative or very weakly positive samples with 2 pl per lane should be retested
with higher volumes of PrPres extracts. In this case, the same volumes of cattle
BSE control should be loaded, but keeping the same quantity of PrPres loaded in
these lanes; add Loading buffer to obtain the desired volume.

For repeatedly negative samples or very weak positive samples with BAR233, the
interpretation of the apparent molecular weight of the unglycosylated band can be
impossible. Nevertheless, if the signal with the mAb P4 is stronger than the signal
with mAb BAR233, suspicion of BSE can be excluded.

For very strongly positive samples with mAb BAR233, the signal with mAbs P4 can
be apparently strongly positive with a BSE sample and the interpretation of the
molecular mass is sometimes difficult (large diffusion of the bands). In this
situation, strongly positive samples should be retested following dilution and then
re-run, beside the same volumes of cattle BSE control. The same quantities of
PrPres extracts in the cattle BSE controls (as compared to the normally 2ul loaded,
should be used; add Loading buffer to obtain the desired volume.

Transmission to EURL:
v Biological sample
v Results (figures of dmw and scores of immuno-reactivities)

v Film
ANNEX 1
Gel plan :
WB with mAb Bar 233
1 |2 3 4 5 6 7 8 9 10 |11 (12 |13 |14 |15
o w ONQ QNQ) o w NQ) ONQ) o @
=g |® 8|8 |¥ gg|f g gg|® ¢ self =8
5|3 5| 3 S 2|3 5|3 2o 3 S 3|3 85
XSS 2 T T <2 T ST 2 T |z =2 T A
T | ® ol ® ® ol |2y @ ol @ ® Sl ey
(] = m N w m B~ D (6] m (o)) ~ m (0] D
2ul [ 2ul [ 2ul [ 2ul (2ul | 2ul [ 2ul | 2ul | 2ul [ 2ul [2ul [ 2ul [ 2ul | 2ul | 2ul
~ A ~ 7 | ~ A ~ 7
* * * *
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WB with mAb P4

1 |2 3 4 5 6 7 8 9 10 (11 (12 |13 |14 |15
=W ONQ] ONQ) < ONQ) ONQ] <
oW LMW | W el W PST|YW e ®W | VW OeY| W DS
~= |2 2= Q S = R 2= L 2= T
o2 |3 8P| 3 3 6?3 @23 [P |3 3 8P| 3 @32
“"lE Fw|T |2 Fw| S Tyl Fm|E T TFm|E Ty
2l @ h| @ o h| @ 21 @ | @ ) Ol o =4
|~ ml o w m| o @ o m| o ~ mi 3
2ul [ 2ul [ 2ul [ 2ul (2l |2l [ 2ul | 2ul | 2ul [ 2ul [2ul [2ul [ 2ul | 2ul | 2ul

* Comparison and calculation of the dmw of the unglycosylated band is

performed only with the adjacent cattle BSE control.

For a better comparison of the pattern, equal volumes should be run on each well

(if needed dilute the samples with Loading buffer).

Ovine scrapie control: ovine scrapie control is loaded in any sample position in

gel plan for the two membranes.
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ANNEX 2 (Example of interpretation)

WB with mAb Bar 233

1 |2 3 4 5 6 7 8 9 10 11 12 13
MW

MW
B 4w
- -
-|4- - - - -
+ 1 1 1 1 1
o o o o o o
N B C (o)) w C ;] w
o N =] a1 al S N N
ol (o} ~ w ~ =~ [ 0o
Dmw: |
Signal: ++ +  ++ - + ++ ++ o+ - ++ +  ++
WB with mAb P4
-
Signal: ++ - +/- - - 4 +- - -+ - +/-
Interpretation: (see next page)
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Sample 1 ,
(lane 2) Dmw +0,255 Scrapie Scrapie
. Immuno-reactivity| P4 2 Bar 233 | Scrapie
Sarhple 2
(lane 4) Dmw -0,428 Suspect Suspect
Immuno-reactivity|P4 << Bar 233 Suspect
Sample 3 Dmw unknown unknown
(lane 5) Should be repeated
Immuno-reactivityy unknown unknown
Sample 4
(lane 7) Dmw -0,653 Suspect Suspect
Immuno-reactivity|P4 << Bar 233| Suspect
Sample 5
(lane 9) Dmw -0,357 Suspect Suspect
Immuno-reactivity|P4 << Bar 233 Suspect
Sample 6 Dmw unknown unknown
(lane 11) Should be repeated
Immuno-reactivityy unknown unknown
Sample 7
(lane 12) Dmw -0,571 Suspect Suspect
| Immuno-reactivity|P4 << Bar 233| Suspect
Sample 8
(lane 14) Dmw -0,378 Suspect Suspect
| Immuno-reactivity|P4 << Bar 233| Suspect

In lane 2, we can see a typical sample of a natural scrapie case, as those generally
found in the field and in lanes 4,7,9,12 and 14, samples of sheep experimentally
infected by BSE are shown in this example.
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B1O-RAD DISCRIMINATORY TEST (BASED ON THE CEA DISCRIMINATORY
WESTERN BLOT METHOQOD)

The Discriminatory Kit (BioRad reference 35 51177) is manufactured and
distributed by Bio-Rad under CEA licence for Strain Typing (DTST) of
Transmissible Spongiform Encephalopathies (TSES) in small ruminants.

DISCRIMINATORY KIT
Y 8 3551177

REAGENT KIT FOR STRAIN TYPING OF TRANSMISSIBLE
SPONGIFORM ENCEPHALOFATHIES IN SMALL
RUMINANTS

[ 1] ss1188- 2015/06
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1 - AIM OF THE TEST

The DISCRIMINATORY KIT" for Strain Typing of Transmissible
Spongiform Encephalopathies (TSEs) in small ruminants has been
developed to discriminate BSE from scrapie and to confirm atypical
scrapie strains.

Discriminating TSE strains in small ruminants encompasses 3 major steps:

= Detection of the TSE infected animals
By a rapid test with an ELISA detaction in the screening laboratories.

- Confirmation with the TeSeE™ WESTERN BLOT assay (Product Ref.:
355189)
By the Mational Reference Laboratories on all the samples detected
repeatedly positive in the screening laboratories. At this stage, unusual
scrapie strains as Mor98 can already be identified by their migration
pattern.

- Discrimination between BSE and scrapies

Confirmed samples are calibrated and evaluated with the Discriminatory
Kit (Product Ref.: 3551177) for StrainTyping (OTST), developed by CEA.
Discrimination between BSE and scrapie is based on the partial resistance
of B5E infected samples to PK treatment. Comparison between
confimation assay result and disciminatory assay result is possible since
the protocol of the disciminatory assay has been directly adapted from
the TeSeE™ WESTERM BLOT assay (Product Ref.: 3551169).

NB: T5E in small ruminants can also be confirmed by IHC.

The DTST does not only identify the strains exhibiting a BSE-like profile,

but also confirns the PK sensitivity of unusual strains like Mor38 that
would be previously identified by the TeSeE™ WESTERN BLOT.

i Discriminatory Kit is manufactured and distributed by Bio-Rad under
“CEA" license.

3 [EN]
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2 - ASSAY PRINCIPLE
The test is based on the differential resistance to proteolysis of the
M-terminal region of PrPres depending on the TSE strain. Indeed,
depending on the conditions of proteolysis, the N-terminal region of
PrPres in BSE can be digested, while it persists for classical strains of
scrapie. Moreover, in these peculiar conditions of proteotysis, it is possible
to completety digest PriPres in PK sensitive strains of scrapie, like Mor9a.
The test is performed through twio conditions of purification (LOW and HIGH
conditions of proteolysis respectively), combined with two conditions of
detection by westemn blotting, using two monocional antibodies recognizing
gither the N-terminal (TEST detection) or the core protein (CONTROL
detection) regions respectively. The Discriminatory test results have to be
interpreted taking into consideration the results of previous analysis, including:
[} Rapid test result for screening
Il and confirmatory Westarn Blot profile for confimmation and scrapie strain
classification.

3 - COMPOSITION OF THE KIT

Labelling Type of reagents Presentation Storage
A1 | Denaturing solution gial | 2080
A2 | Denaturing solution additive odd | G048
Clanfying solution 1 vial
B Colounng: bromophenal blue & mL +2°C to +25°C
Heady to use
Proteinase K 1 wial
PK Ciolounng: phenaol red 0.2 mL #2700 0
Control antibody!" 1 vial
Ab Ctd | Anti-PrP core monodonal antibody 8 ml +2°C to +B°C
(100
Test antibody™ 1 vial
Ab Test | Anti-octapeptide monodonal Al +2°C to +8B°C
antibody (10
Secondary antbody': Sheep Anti- 1 vial
Ab Il youse IgGiH+L)-HRP (10x) 4mL | P2 CPEC
Bl |Blocking solution (10x) @ | s2CrosgC

Small rumin

l These reagents contain 0.1 % of ProClin™ 300 (praservative).
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4 - REAGENTS AND MATERIAL REQUIRED WITH CRITERION™ XT
GEL

4.1- REAGENTS AND DISPOSABLES

Graduated pipettes (5, 10, 25 mL), conical tubes (50 mL), 2 mL

polypropylens micro-test tubes with caps.

PARAFILM=M Sealing films.

Sample purification

Laemmil sample buffier 30 mL Bio-Rad, cat. Nr. 1610737

2-Mercaptoethanol 26 mL Bio-Rad, cat. Nr. 1610710

s0s 100g Bio-Rad, cat. Nr. 1610301

Calibration syringes X 200 Bio-Rad, cat. Nr. 351174

Gel electrophoresis

Kakeidoscope prestained standard 500 L Bio-Rad, cat. Nr. 1610324

MagicMark™ XP Westemn Standard 250 pL Invitrogen, cat. Nr. LC5602

(Molecular weight standard)

Criterion™ XT 12 % Bis-Tris 1 pa-18 wells Bio-Rad, cat. Nr. 3450118

XT-MOPS (running buffier) (200 500 mL Bio-Rad, cat. Nr. 1610788

Immunobilotting

Ethanol (Nomapur) 1L VIVH, cat. Nr. 20821-296

TrsCAPS (ransfer buffien) (10x 1L Bio-Rad, cat. Nr. 1610778

Hiter paper 50 shests Bio-Rad, cat. Nr. 1704085

{transfier paper for Criterion™ XT precast gelg)

PVDF membrane (0.2 pm) 10 sheets Bio-Rad, cat. Nr. 16820175

Twesan® 20 100 mL Bio-Rad, cat. Nr. 1706531

PBS fwashing bufier) (10x) 1L Bio-Rad, cat. Nr. 1610780

ECL {substrate for conjugate) 126 mL Amersham, cat. Nr. RPN2109

ECL Hyperfims (18 x 24 cm) 25 flms Amersham, cat. Nr. RPN21 03K

Development folders 30 folders Applied Biosystems, cat Nr. T2258

Devedoping solution - VWH or Kodak

Fative solution - VWE or Kodak

Blotting Grade Blocker 300 g Bio-Rad, cat. Nr. 1706404

5 [EN]
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4.2 - EQUIPMENT

Adjustable pipettes (10, 40, 200, 1000 pL).

Graduated cylinder (1 L and 2 L). plastic forceps, Trays, Vortex®,
Exposure cassette and red light for film development.

Sample purification

TeSeE™ PRECESS 48™ Bio-Rad, cat. Nr. 3590200
TeSeE™ PRECESS 247 Bio-Rad, cat. Nr. 3591070
Or Ribobyser® Bio-Rad, cat. Nr. 3589158
Heating block Bio-Rad, cat. Nr. 3589046
Heating block adaptor - 20 tubes Bio-Rad, cat. Nr. 35891959
Centrifuge - 22072400 Bio-Rad, cat. Nr. 3589190
Dirum rofor Bio-Rad, cat. Nr. 35891859
Rotor adaptors - (x6) Bio-Rad, cat. Nr. 3589191
Gel electrophoresis

Criterion™ XT Ced Bio-Rad, cat. Nr. 1656001
PowerPac HC power supply 100120V - 220/240V  Bio-Rad, cat. Nr. 16450562
Transfer

Criterion™ XT biotter Bio-Rad, cat. Nr. 1704070
Immunoblotting

Western Processor base Bio-Rad, cat. Nr. 3580098
Western Processor Critenon™ kit Bio-Rad, cat. Nr. 1703985

4.3 - REAGENT PREPARATION

4.3.1 - Sample Purification

* Proteinase K

Pr. solutions must be prepared just before use and must not be stored.
HIGH P solution:

Prepars first the mix A1+A2 by adding 50 plL of buffer A2 per mL of buffer At
(volume for 4 samples as 250 plL of mix A1+A2 are strictly required per test
sample).

Then to obtain the HIGH PK, add 40 yL of proteinase K per mL of mix
Al1+A2 according to the numiber of samples being tested - see table below.

Mumber of samples| 1 2 3 4 5 6 T 8

HIGH |Mix A1+A2 |1 mL{1mLjimL|{2mL{2mL]2mL]2mL{.3mL

PK PK A0 pL{ 40 pL)40 pL {80 pL {80 plL )80 pL)80 pL{120 pL

N well by inverting until obtaining an homogenous solution.

& EN]
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LOW P¥ solution:

The LOW PK is made from a dilution of the HIGH Pk,
Prepare first the mix A1+A2 by adding 50 plL of bufier A2 per mL of bufier A1
fwolurme for 4 samples as 250 Pl of mix A1+A2 are sincily required per test sampie).
Then to obtain the LOW P, add 50 pL of HIGH PK per mL of mix A1+A2
according to the number of samples being tested - se= table below.

Number of samples| 1 2 3 4 5 6 T 8

Low |Mix Al+A2 |1 mL{1mL|{ImL|Z2mL|{Z2mL|{Z2mL|2mL| 3 mL

PK | HIGH PK |50 pL{50 pL|S0 pL (100 pL1 00 pL100 pUA00 pL{ 150 pL

i well by invierting until obtaining an homogenous solution.

* Laemmli Solution
Solution of S0 + 2-Merzcaptosethanol + Laemmili sample buffer:
-0.6 g sSDS
- 1.5 mL 2-Mercaptoethanol
Mix by inverting, and then add:
- 28.5 mL Laemmli sample buffer
And mix again.
Solution is aliquoted into 4 mL aliquots and stored at -20°C for 1 year
maximum. Thawed aliquots can be re-frozen 3 times maximum. hMix
thoroughly when thawed.

MNote: It is recommended to prepare [aemmiil solution one hour before use
allowing 505 fo be completely dissoived.

4.3.2 - Electrophoresis
2 Criterion gels will be required (one for the Control Ab condition + one for
the Test Ab condition).

» Kaleidoscope Prestained Standard

The kaleidoscope prestained standard is prepared during the sample
denaturation before loading on the acrylamide gel.

Prepare a 1/12 dilution in Laesmmli solution (for example 10 pL of the
kaleidoscope prestained standard + 110 pL of Laemmili solution).

Flease refer to the kaleidoscope prestained standard insert for storage
conditions.

* MagicMark™ XP Westermn Standard

The MagicMark™ XF molecular weight is prepared during the sample
denaturation before loading on the acrylamide gel.

Prepare a 1/12 dilution in Laemmli solution (for example 10 pL of
MagichMark™ XP + 110 pL of Laemmii solution).

Flease refer to MagicMark™ XP insert for storage conditions. 7 EN
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e Criterion™ XT migration buffer

(1) Solution of MOPS (1x).

Prepare a 1/20 dilution. 1 L of diluted buffer is required for 1 tank:
- 950 mL Distilled water
- 50 mL MOPS buffer (20x)

Mix thoroughly. Solution cannot be stored.

4.3.3 - Protein Transfer
» Transfer buffer

Solution of Tris/CAPS-Ethanol 15%. Approximately 2 L is required for 1
transfer tank.

- 750 mL Distilled water

- 150 mL Pure ethanol

- 100 mL Tris/CAPS (10%)
Mix thoroughly. Solution cannot be stored.

4.3.4 - Immunoblotting
» Wash solution 1
Solution of P8BS (1x) + 0.1% Tween® 20. Approximately 1 L is required
for the complete process of 1 membrane.
- 900 mL Distilled water
- 100 mL PBS (10x)
- 1 mL Tween® 20
Mix thoroughly. Solution can be stored at +2°C to +8°C, overnight.

* Wash solution 2
Solution of PBS (1x). Approximately 200 mL is required for the
complete process of 1 membrane.
- 500 mL Distilled water
- 100 mL PBS (10x)
Mix thoroughly
Solution can be stored at room temperature (+18°C to +30°C) overnight.

» Control blocking solution
During the transfer step, dilute the blocking solution (8l) 1/10 in Wash solution 1.
40 mL of diluted blocking solution is required for 1 membrane.
- 36 mL Wash solution 1
- 4 mL Blocking solution (10x)
Mix by tube inverting.

co

EN|
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» Test blocking solution

40 mL of Blotting Grade Blocker 5% is required for 1 membrane.
- 2.5 g Blotting Grade Blockar
- to 50 mL wash solution 1

Wi by tube inverting.

This solution must be prepared 30 minutes minimum before use

» Diluted primary antibodies (Control and Test antibodies)
Just prior to use, dilute each primary antibody 1/10 in Wash solution 1.
J0 mL of diluted primary antibody is required for 1 membrane.
- 27 mL Wash solution 1
- 3 mL Primary antibody {10x)
Wiy by tube inverting.
» Diluted secondary antibody (conjugate)
Just prior to use, dilute the secondary antibody 1/10 in Wash solution 1.
40 mL of diluted conjugate is required for 1 membrane.
- 36 mL Wash solution 1
- 4 mL Secondary antibody (10x)
Wi by tube inverting.
» Substrate (ECL)
Substrate (ECL) must be prepared just prior to use.
2 mL of substrate is required for 1 membrane.
- 1 mL Reagent 1
- 1 mL Reagent 2
Wi the solution.

» Developing solution

- 800 mL Distilled water

- 200 mL Development product
Mix the solution
Dilution ratics may vary from one manufacturer to another. Please follow
manufacturer kit instructions when preparing the development solution.
Solution can be stored at room temperature (+18°C to +30°C), in a
darkroom for 15 days masimum.

» Fixative solution
- 800 mL Distilled water
- 200 mL Fixative product
Wi the solution
Dilution ratics may vary from one manufacturer to another. Please follow
manufacturer kit instructions when preparing the development solution.
3 [EM)
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Solution can be stored at room temperature (+18°C to +30°C), in a
darkroom for 15 days maxdmuim.

4.4 - ASSAY PROCEDURE WITH CRITERION™ XT GELS

4.4.1 - Sample Purification

« Sampling

Taka a mass of 350 mg + 40 mg of nervous tissue (preterably in the obex area).
Deposit the sample in grinding tube, close fimmly and proceed to the
grinding step in the homogenizer (Ribolyser®, TeSeE™ PRECESS 247 or
TeSeE™ PRECESS 48™ - system).

+ Sample grinding

Flace the tubes in the crown of the homogenizer.

Perform one agitation cyche with the following instrument parameters.

Ribolysare TeSeE™ PRECESS 48™or TaeSeE™ PRECESS 24~
Mamnvous tissuas Marvous tissuas
Time (sec.) 45
Spead 6.5 -
Program - Program 1

When grinding is insufficient, another 1 or 2 agitation cycles can be
performed. Wait a 5 minutes pause between the 2 agitation cycles.

+ Sample calibration

Remowve the grinding tubes from the homogenizer, resuspend the
homoogenate by inverting before opening the tubes.

Note: For samples with a saturating OD signal with the Bio-Rad TeSeE™
SAFP HIZA test (OD = 2.500), diute 7 volume of sample homogenate in 9
volumes of a 20% healthy brain homogenate confimned negative by ELISA.

For samples presenting a non-saturating OD signal (0D < 2.500), fest is
parformed on undilufed sample homogenate.

ifO0D = 0.4, the resufts may not be accurate. Flease refer to the ELIRL in
case of doubt.

Transfer 250 plL of diluted or undiluted homogenate in two micro test-
tubes (250 pL each) with the calibration syringe, taking care to immerse
the neadle below the level of ceramic beads to avoid poorty homogenized
tissue fragments. Obtained homogeanate is 20% weight/volume.

.10 'EI'-.Il
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* Proteinase K treatment

Distribute 250 pL of LOW PK or HIGH PK (see paragraph 4.3.1) in the two
micro test-tubes of each sample respectively.

Mix closed tubes by inversion (10 times).

Incubate at 37°C + 2°C in a heating block incubator for 30 minuteas.

* Precipitation of PrPres with reagent B

Remove the tubes from the incubator. Open them and distribute 250 pL of
reagent B into each tube.

Mix by successive inversions until a transparent homogenous blue-gresn
colour is obtained.

« Concentration of the PrPres by centrifugation
Centrifuge the tubes for 7 minutes at 15 000 g at 20°C.

« Sample clarifying

Discard the supermatant by inverting over a waste container. Then dry the
tubes by inverting onto an absorbent paper for 5 minutes.

Distribute 50 pL of the Laemmii solution (see paragraph 4.3.1) into each
micro test-tube.

Incubate & minutes at room temperature (+158°C to +30°C).

Completely resolubilize the pellet by aspiration/dispensing with a pipette.
Fierce the cap of each micro test-tube.

Incubate for 5 minutes at 100°C + 5°C in a heating block incubator.
Remove the micro test-tubes from the incubator, homogenize with a
Vortex®.

Centrifuge the micro test-tubes for 15 minutes at 15,000 g at 20°C.
Transfer the supernatant (=purified sample) to a new micro test-tube.
Discard the tube containing the peliet.

Note: at this sfage, the supematant can be stored frozan af -20°C for up
to 1 month if needed. The samples must be thawed af room femperature
(+18%C fo +30°C) prior fo use.

4.4.2 - Calibration of the Sample Loading (Dot Blof)

The determination of the most appropriate sample dilution (=working
dilution) s performed with the CONTROL antibody.

« Sample loading

Incubate each micro test-tube for 4 minutes at 100°C in a heating block
incubator (if samples wera frozen).

Prepare two-fold seral dilutions (Meat ; 1:2 ; 1:4 ; 1:8... to 1:128) of LOW
and HIGH purified samples in Laemmii solution (see paragraph 4.3.1).
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Prepare the 0.2 pm PVDF membrane. Soak it in ethanal for 10 seconds,
and immerse it in distiled water for & minutes.

Eliminate distiled water, lay the membrane on a wet paper filter. Load
onto the membrane 2 pL of each dilution starting from the neat sample.
LOW and HIGH conditions are to be loaded nearty for each diutions (see
Fig. 1). Allow for drying for & minutes.

* Immunoblotting

coak the PVYDF membrane into diluted Control blocking solution (see
paragraph 4.3.4) and incubate the membrane for 30 minutes under
medium agitation.

40 mL of diluted Control blocking solution is required for 1
membrane.

Note: from this step, the Bio-Rad Wesfern Processor can be used for
agitation and washing steps (refer to instruction manual for settings).

Eliminate the Control blocking solution and incubate the membrane in
diluted Control antibody (see paragraph 4.3.4) for 30 minutes at room
temperature (+18°C to +30°C) under medium agitation.

30 mL of diluted Control antibody is required for 1 membrane.

Himinate the Control antibody solution then briefly rinse the membrane
with Wash solution 1, then wash twice for respectively & and 10 minutes,
under fast agitation.

100 mL of Wash solution 1 is required for each cycle and for 1
membrane.

Himinate Wash solution 1 and incubate the membrane for 20 minutes in
diluted secondary antibody (see paragraph 4.3.4) at room temperature
(+18°C to +30°C) under medium agitation.

40 mL of diluted secondary antibody is required for 1 membrane.

Himinate the secondary antibody solution then briefly inse the membrane
with Wash solution 1, then wash for respectively 5, 10 and 10 minutes
under fast agitation.

100 mL of Wash solution 1 is required for each cycle and for 1 membrane.

Himinate Wash solution 1 and place the membrana in 100 mL of Wash
solution 2 under show agitation for 5 minutes minimum.

Drain the membrane on absorbent paper without blotting and place it in the
plastic folder.
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Add the substrate reagent (ECL - see paragraph 4.3.4). Eliminate the
excess of reagent and air bubbles with absorbent paper. Place into the
exposuUre cassetie.

In a darkroom, cover the folder with a film and expose for 15 minutes. Fim
can be exposad longer or shorter time for optimal signal.

Immerse the film in developing solution for 45 seconds (see paragraph
4.3.4).

Rinse in distilled water. Immerse the film in fixative solution untl the film
becomes completely transparent.

Wash with distilled water and let the film dry.

« Dot blot interpretation

L H
. Meat
® E 1:2
® 14
e o 18
e ® 115
9 . 1:32
o 1:64
- 1:128
Fig. 1: Dot Blot

For each sample and for each PK condition (LOW and HIGH):

- determine the appropriate sample dilution comesponding to the first non-
saturating signal intensity — see fig. 1: circles.

- count 3 dilutions above the selected dilution for each purification
condition to select the most appropriate sample dilution (*"Working
dilution™ — see Fig. 1: squaras

- Check that the two spots (LOW ; HIGH) selected have comparable
intensities.

For the Discriminatory Westem Blot, samples must be tested according to

the “Working dilution” determined above.
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Note:

- Whatever the PK condifion, when only the first sampie dilution (neat)
shows a signal, the working dilution to be used for the Discriminatory
Western Blot is neat.

- If for a PK condifion, afl the spots produce a saturating signatwhatever
the dilution, then do the dof blot again using a higher sample dilufion (@
10-fold higher dilution is recommended in first intenfion)

- When a sample shows no signal for both LOW and HIGH PK conditions,
sampie punfication must be repeated on neat samples.

4.4.3 - Discriminatory Westemn Blot

Furified samples (LOW and HIGH PK conditions) have to be detected
in parallel with two different monoclonal antibodies, i.e. TEST antibody
directed against the octapeptide part of the PrP protein, and the
COMTROL antibody directed against the core region of the Prie protsin.

» Gel preparation

Flace the Crterion™ XT gels (see paragraph 4.3.2) in the migration tank.
FPour the migration buffer (see paragraph 4.3.2) into the tank on each side
of the gels, up to the top of the wells. Carefully remove the combs and
rinse each well with migration buffer, using a pipette.

* Sample loading

Incubate each tube (LOW and HIGH purified samples at the appropriate
dilution previously determined) for 4 minutes at 100°C in a heating block
incubator just before loading 15 pL per well on both CONTROL and TEST
acrylamide gels. LOW and HIGH purifications for each sample have to be
loaded nearby.

Load 15 pL of the diluted kaleidoscope prestained standard and 15 pL of
the diluted MagichMark™ XF (see paragraph 4.3.2).

14 [EN]
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Example of loading for 8 samples:

First group of 2 gels (CONTROL + TEST)
LANE 1 2 3 4 a 6 T 8 9 10
Sample #1 | Sample #2 | Sample #3 | Sample #4

Sample | K MM
LOW [ HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH

Second group of 2 gels (CONTROL + TEST)

LANE 1 2 3 4 o 6 [ 8 9 10

Sample #5 | Sample #6 Sample #7 | Sample #8
Sample | K LOW [ HIGH | LOW | HIGH VM LOW [ HIGH | LOW | HIGH

K: Kaleidoscope ; MM: Magic Mark.

Notfe: In case several gels are run at the same time, make sure that you stagger
the ipading of markers (VN and K) into different lanes for easy identification.

« Differential migration of the samples
Run the gels at room temperature (+18°C to +30°C) for 50 minutes at 200 V.

The blue line must be out of the gel.

* Protein Transfer Preparation

Cut the membranes to the gel dimensions. Always use forceps when
handling the membranas.

Immerse the membranas in pure ethanol for 15 seconds, rinse in distilled
water for 5 minutes, then for 10 minutes in the transfer buffer.

Carefully remaove the Criterion XT gel and let it eguilibrate for 10 minutas in
the transfer buffer.

» Gel Sandwich Preparation

Soak filter paper and fibre pads in the transfer buffer.

Open the transfer cassetie, with red side on the left. Respectively place on the
red side a fibre pad, a fiter paper, the membrane® and the gel”.

Complete with a filter paper then a fiobre pad and close the cassette.
Immerse it in the transfer tank previously filled to the indicated limit with
transfer buffer.

*Remove any air bubbles which may have formed.

Note: In case several membranes are processed at the same time, label
each membrane in the comer.
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» Transfer onto the PVDF membrane
Agitate during the transfer by using a magnetic stiring bar and run for 60
minutes at 115 V.

* Immunoblotting

Western immunoblotting is performed according to the manufacturer's
conditions, using the antibodies provided with the Discriminatory kit:
Ab Cirl for the CONTROL conditions, Ab Test for the TEST conditions,
and Ab Il for both CONTROL and TEST conditions.

a) Upon completion of the protein transfer, open the blotting assembly
and remove the membrane for development. Quickly immerse the
membrane in Wash solution 2 (see paragraph 4.3.4), then place it in
ethanal for 10 seconds before rinsing for 5 minutas in distilled water.

MNote: At this step, the membranes can be stored overnight in distiled
water af +2°C fo +8°C.

Let the membranes adjiust to room femperature (+18°C to +30°C) before
to sfart the immunaobilotting.

b} Eliminate distilled water.

C) Incubate the membranes for 30 minutes in Control or Test blocking
solution depending on the condition (see paragraph 4.3.4). Incubate
under medium agitation.

40 mL diluted Control or Test blocking solution is required for 1
membrane.

MNote: from this step, the Bio-Rad Wesfern Processor can be used for
agitation and washing steps (refer to insfruction manual for settings).

d) Bliminate the blocking solutions. Incubate the first membrane in diluted
Control antibody (see paragraph 4.3.4) and the second membrans in
diluted Test antibody (see paragraph 4.3.4) for 30 minutes at room
temperature (+18°C to +30°C) under medium agitation.

30 mL of diluted primary antibody is required for each membrane.

g) Eiminate the Control and Test antibody solutions. Briefly rinse the
membranes with Wash solution 1, then wash twice with wash solution 1

for respectively 5 and 10 minutes, under fast agitation.

100 mL of Wash solution 1 is required for each cycle and for 1
membrane.
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f) Eliminate Wash solution 1 and incubate the membranes for 20
minutes in diluted secondary antibody (see paragraph 4.3.4) at room
temperature (+18°C to +30°C) under medium agitation.

40 mL of diluted secondary antibody is required for 1 membrane.

J) Eliminate the secondary antibody solution. Briefly rinse the membranes
with Wash solution 1, then wash for respectively 5, 10 and 10 minutes
under fast agitation.

100 mL of Wash solution 1 is required for each cycle and for 1
membrane.

h) Eliminate the Wash solution 1 and place the membranes in 100 mL of
Wash solution 2 under slow agitation for 5 minutes minimum.

) Drain the membranes on absorbent paper without blotting and place it in
a plastic folder.

I} Add the substrate reagent (ECL - see paragraph 4.3.4). Eliminate the
excess of reagent and air bubbles with absorbent paper. Flace the folder
into one exposure cassette.

k) In a darkroom, cover the folders with a flm and expose for 15 minutes.
Film can be exposed longer or shorter time for optimal signal.

Nofe: Time for exposure is depending on the sysfem used in the fab.
Flease check that the Magic Mark marker are clearly seen before sfopping
EXDOsLre.

[} Immerse the film in developing solution for 45 seconds (see paragraph
4.3.4). Rinse in distiled water. Immerse the film in fixative solution wnti
the film becomes completely transparent.

m Wash with distilled water and let the film dry.
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5- REAGENTS AND MATERIAL REQUIRED FOR MINI BLOT™ GEL FORMAT
5.1- REAGENTS AND DISPOSABLES

Graduated pipettes (5, 10, 25 mL), conical tubes (50 mL), 2 mL
polypropylens micro-test tubes with caps.

PARAFILM®*NM Sealing films.

Sample purification
Laemmill sample buffer 30 mL Bio-Rad, cat. Nr. 1610737
2-Mercaptoethanol 25 mL Bio-Rad, cat. Nr. 1610710
S05 100q Bio-Rad, cat. Nr. 1610301
Calibration syringes X 200 Bio-Rad, cat. Nr. 3651174
Gel electrophoresis

Kaleidoscope prestained standard ™ 500 L Bio-Rad, cat. Nr. 1610324
MagicMark™ P Westem Standard = 250 L Imatrogen, cat. Nr. LCRE02

(Molecular weight standard)
Acnylamide 405 251 S500mL  Bio-Rad, cat. Nr. 1610146
0.5 M Tris-HCl pH 6.8 1L Bio-Rad, cat. Nr. 1610739
1.5 M Tris-HCl pH 8.8 1L Bio-Rad, cat. Nr. 1610738
Bromophenol biue 109 Bio-Rad, cat. Nr. 1610404
Sucrose 1 kg Bio-Rad, cat. Nr. 1610720
Ammonium persulfate 100 Bio-Had, cat. Nr. 1610700
TEMED SmL Bio-Rad, cat. Nr. 1610800
TrisGiycine'SDS running buffer (100 1L Bio-Rad, cat. Nr. 1610732
Immunoblotting
Ethanol (Nomapur) 1L VWA, cat. Nr. 20821-206
Trs/CAPS (transfer buffen (10x) 1L Bio-Had, cat. Nr. 1610778
Fitter paper B0 sheets Bio-Rad, cat. Nr. 1703932
{transfer paper for Mini Blot™ handcast gels)
PVDF membrane (0.2 umj) 10shests Bio-Rad, cat. Mr. 1620175
Tween® 20 100mL  Bio-Rad, cat. Nr. 1706531
PES (washing bufiier) (10x) 1L Bio-Rad, cat. Nr. 1610780
ECL (substrate for conjugate) 125mL  Amersham, cat. Nr. RPNZ2109
ECL Hyperfilms (18 x 24 cmj 2hfims  Amersham, cat. Nr. BPN210GK
Development folders 30 folders  Applied Biosystems, cat Nr. TZ2258
Devedoping solution - WVWH or Kiodak
Fixative solution - VWH or Kodak
Blotting Grade Blocker 300g Bio-Rad, cat. Nr. 1705404
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5.2 - EQUIPMENT
Adjustable pipettes (10, 40, 200, 1000 pL).

Graduated cylinder (1L and 2L), plastic forceps, Trays, Vortex®.
Exposure cassette and red light for film development.

Sample purification

TeSeE™ PRECESS 487 Bio-Rad, cat. Nr. 3590200
TeSeE™ PRECESS 24 Bio-Rad, cat. Nr. 3591070
Or Ribohyser® Bio-Rad, cat. Nr. 3589158
Heafing block Bio-Rad, cat. Nr. 3589046
Heafing biock adaptor - 20 tubes Bio-Rad, cat. Nr. 3589199
Centrifuge - 220240V Bio-Rad, cat. Nr. 3589180
Dirum rofor Bio-Rad, cat. Nr. 3589189
Rotor adaptors - (xG6) Bio-Rad, cat. MNr. 3589191

Gel electrophoresis

Mini-PROTEAN® Teira Cell, gectrophoresis module
5 spacers plates
PowerPac HC power supply 10041 200 - 220240V

Transfer

Bio-Rad, cat. Nr. 1658002
Bio-Rad, cat. Nr. 1853312
Bio-Rad, cat. Nr. 1845052

Trans-Slot® Call Bio-Rad, cat. Nr. 1703948
Immunoblotting
Westem Processor base Bio-Rad, cat. Mr. 3580058

Westem Processor Mini Blot™ kit

5.3 - REAGENT PREPARATION
5.3.1 - Sample Purification
* Proteinase K

Bio-Rad, cat. Nr. 1703988

P solutions must be prepared just before use and must not be stored.

HIGH PK solution:

Prepare first the mix A1+AZ by adding 50 pL of buffer A2 per mL of buffer
Al (volume for 4 samples as 250 gL of mix A1+A2 are strictly required per
test sample).
Then to obtain the HIGH PK, add 40 L of proteinase K per mL of mix
Al+AZ2 according to the number of samples being tested - see table below.

Mumber of samples

1

2

3

4

5

6

7

8

HIGH
PK

Mix A1+A2

1 mL

1 mL

1 mL

2mL

2 mL

2 mL

2 mL

3 mL

PK

40 pL

40 pL

40 pL

80 pL

80 pL

B0 pL

80 pL

120 plL

M well by inverting until obtaining an homogenous solution.
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LOW P solution:

The LCW PK is made from a dilution of the HIGH PI.
Prepare first the mix A1+A2 by adding 50 pL of bufiesr A2 per mL of bufier A1
fuoiume for 4 samples as 250 pl of mixk A1+A=2 are sticlly required per test sample).
Then to obtain the LOW PK, add 50 pL of HIGH PK per mL of mix A1+A2
according to the number of samples being tested - see table below.

Number of samples| 1 2 3 4 5 6 7 8

LOW [Mix Af+A2 |1 mL{1mL{ImL|Z2mL|Z2mL]2mL|Z2mL| 3 mL

PK | HIGH PK [50 pL|50 pL)50 pll {100 pL {100 pL{100 pl{100 L] 15 uL

M well by inverting until obtaining an homogenous solution.

* Laemmli solution
Solution of SDS + 2-Mercaptoethanol + Laemmli sample buffer:
-0.6gsSDs
- 1.5 mL 2-Mercaptoethanol
Mix by imverting, and then add:
- 28.5 mL Laemmli sample buffer
And mix again.
Solution is aliquoted into 4 mL aliguots and stored at -20°C for 1 year
maximum. Thawed aliquots can be re-frozen 3 times maximum. Mix
thoroughly when thawed.

Mote: It is recommended to prepare | aemmil solution one hour before Use
alfowing S0S fo be completaly dissoived.

5.3.2 - Electrophoresis
» Hand cast discontinuous acrylamide gel
Just before use, prepare two gels (one for the Control Ab condition + one
for the Test Ab condition).
The gels must be 1.5 mm thickness.
Using the Mini Blot™ casting module, the resolving gel (13.5% acrnylamide,
pH 8.8) is cast first, once the resolving gel is polymerized the stacking gel
i added (3% acrylamide, pH 6.8).
Resolving gel ivolumes are indicated for one geal)
- 2.8 mL Acrylamide 40%, 29:1
- 1.7 mL 1.5 M Tris-HCI buffer, pH 8.8 / SDS (1)
- 1.3 mL 50% sucrose solution (2)
- 2.5 mL distilled water
Wi by inverting, and at the last time add:
- 43 pL 10% Ammonium persulfate (3)
- 8 pL TEMED
Mix again.
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Pour 7 mL of the gel solution into the plates and retain the residual solution
as a control of polymerization. Gently overlay to the top with 1 mL of 0.3 M
Tris-HCI pH 8.8 / SDS bufier (4) so that the gl surface doesn't dry out.

Let the gel polymerize for 15-20 minutes at room temperature (+18°C to
+30°C). Check the residual solution is polymerized.

Invert the plate assembly to eliminate excess of buffer.

Stacking gel (volumes are indicated for one gel)

- 4 mL 3% Acrylamide solution (7)

- 28 pL 10% Ammonium persulfate (3)

- 6 yL TEMED
Mix by inverting.
Gently pour the stacking gel onto the resolving gel and retain the residual
solution as a control of polymerization. Position the comb, taking care not
to trap any bubble in the well positions.
Let the gel polymerize for 5-10 minutes at room temperature (+18°C to
+30°C).
Check the residual solution is polymerized.

(1) Solution of 1.5 M Tris-HCI buffer, pH 8.8/SDS
-0.2gSDS
- 50 mL 1.5 M Tris-HCI buffer pH 8.8
Mix by inverting.
Solution can be stored at +2°C to +8°C for 2 weeks.
(2) Solution of 50% Sucrose
- 25 g Sucrose
- to 50 mL Distilled water
Mix by inverting.
Sucrose solution can be stored at +2°C to +8°C for 2 weeks.
(3) Solution of 10% Ammonium persulfate
- 5 g Ammonium persulfate
- to 50 mL Distilled water
Mix by inverting.
Ammonium persulfate solution is aliquoted and stored at -20°C. Thawed
solution can be stored at +2°C to +8°C for 2 weeks,

(4) Solution of 0.3 M Tris-HCI buffer, pH 8.8/SDS
- 40 mL Distilled water
- 10 mL 1.5 M Tris-HCI buffer pH 8.8 / SDS (1)
Mix by inverting.
Solution can be stored at +2°C to +8°C for 2 weeks.
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(5) Solution of 0.5 M Tris-HCI buffer, pH 6.8/SDS
- 0.2 g SDSs
- 50 mL 0.5 M Tris-HC1 buffer pH 6.8

e Dy inverting.

Solution can be stored at +2°C to +8°C for 2 wesks.

(6) Solution of 1% Bromophenol Blue
- 0.5 g Bromophenol Blue
- 50 mL Distilled water
N by imverting.
Bromophenol Blue solution can be stored at room temperature (+18°C to
+30°C) for 6 months.

(7) Solution of 3% acrylamide
- 3.8 mL Acrylamide 40%, 29:1
- 10 mL 0.5 M Tris-HC1 buffer pH 6.8 7 SDS (5)
- 6 mL Sucrose 50% (2)
- 500 pL Bromophenol Blue 1% (G6)
- to 50 mL Distilled water

e Dy inverting.
Solution can be stored at +2°C to +5°C for 2 wesks.

» Kaleidoscope prestained standard

The kaleidoscope prestained standard is prepared during the sample
denaturation before loading on the acrylamide gel.

Prepare a 1/12 dilution in Lasmmli solution (for example 10 pL of the
kaleidoscope prestained standard + 110 pL of Laemmili sclution).

Flease refer to the kaleidoscope prestained standard insert for storage
conditions.

» MagicMark™ XP Western Standard

The MagichMark™ XF molecular weight is prepared during the sample
denaturation before loading on the acrylamide gel.

Prepare a 1/12 dilution in Laemmli solution (for example 10 pL of
MaogicMark™xF + 110 pL of Laemmli solution).

Flease refer to MagicMark™ XP insert for storage conditions.

* Mini Blot™ migration buffer

Solution of Tris-Ghycine-3065E (1x).

FPrepare a 1/10 diluticn. 1 L of diluted buffer is required for 1 tank:
- 800 mL Distiled water
- 100 mL Tris-Glycine-SDS buffer (10x)

~ Mix thoroughly. Solution cannaot be stored.
Small ruminani~, .
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5.3.3 - Protein Transfer
» Transfer buffer
Solution of Tris/CAPS-Ethanol 15%. Approximately 2.5 L is required for
1 transfer tank.
- 750 mL Distilled water
- 150 mL Pure ethanol
- 100 mL Tris/CAPS (10x)
Mix thoroughly. Solution cannot be stored.

5.3.4 - Immunoblotting
» Wash solution 1
Solution of PBS (1x) + 0.1% Tween® 20. Approximately 500 mL is
required for the complete process of 1 membrane.
- 800 mL Distilled water
- 100 mL PBS (10%)
- 1 mL Tween® 20
Mix thoroughly.

Solution can be stored at +2°C to +8°C, ovemight.

» Wash solution 2
Solution of PBS (1x). Approximately 100 mL is required for the
complete process of 1 membrane.
- 900 mL Distilied water
- 100 mL PBS (10x)
Mix thoroughly
Solution can be stored at room temperature (+18°C to +30°C) overnight.

» Control blocking solution
During the transfer step, dilute the blocking solution (Bl) 1/10 in Wash
solution 1.
20 mL of diluted blocking solution (1x) is required for 1 membrane.
- 18 mL Wash solution 1
- 2 mL Blocking solution (10x)
Mix by tube inverting.
» Test blocking solution
20 mL of Blotting Grade Blocker 5% is required for 1 membrane.
- 1.25 g Blotting Grade Blocker
- to 25 mL Wash solution 1
Mix by tube inverting.
This solution must be prepared 30 minutes minimum before use.
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* Diluted primary antibodies (Control and Test antibodies)
Just prior to use, dilute each primary antibody 1/10 in Wash solution 1.
15 mL of diluted primary antibody is required for 1 membrane.
- 13.5 mL Wash solution 1
- 1.5 mL Primary antibody (10x)
Mix by tube inverting.

* Diluted secondary antibody (conjugate)
Just before use, diute the secondary antibody 1/10 in Wash solution 1.
20 mL of diluted conjugate is required for 1 membrane.
- 18 mL Wash soluticn 1
- 2 mL Secondary antibody (10x)
Mix by tube inverting.

= Substrate (ECL)
substrate (ECL) must be prepared just before use.
1 mL of substrate is required for 1 membrane.
- 0.5 mL Reagent 1
- 0.5 mL Reagent 2
Mix the solution.

» Developing solution

- 800 mL Distilled water

- 200 mL Development product
M the solution
Dilution ratios may vary from one manufacturer to another. Flease follow
manufacturer kit instructions when preparing the development solution.
Solution can be stored at room temperature (+18°C to +30°C), in a
darkroom for 15 days masdmum.

» Fixative solution

- 800 mL Distilled water

- 200 mL Fixative product
Mix the solution
Dilution ratios may vary from one manufacturer to another. Please follow
manufacturer kit instructions when preparing the development solution.
Solution can be stored at room temperature (+18°C to +30°C), in a
darkroom for 15 days masdmum.
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5.4 - ASSAY PROCEDURE WITH MINI ELOT GELS

5.4.1 - Sample Purification

= Sampling

Take a mass of 350 mg + 40 mg of nerous tissue (preferably in the obex area).
Deposit the sample in grinding tube, close firmly and proceed to the
grinding step in the homogenizer (Ribolyser®, TeSeE™ PRECESS 24™ or
TeSeE™ PRECESS 48™ - system).

* Sample grinding

Flace the tubes in the crown of the homogenizer.

Perform one agitation cycle with the following instrument parameters.

Ribolysar= TeSeE™ PRECESS 458™or TeSeE™ PRECESS 24~
Manwous tissuas Marvous tissues
Timea (sac.) 45 -
Speed 6.5 -
Program - Program 1

When grinding is insufficient, another 1 or 2 agitation cycles can be
performed. Wait a 5 minutas pause between the 2 agitation cycles.

« Sample calibration
Remove the grinding tubes from the homogenizer, resuspend the mix by
inverting before opening the tubes.

Note: For samplas with a saturating OD signal with the Bio-Rad TeSeE™
SAFP HISA test (OD = 2.6500), diute 1 volume of sample homogenate in 9
volumes of a 20% healthy brain homogenate cormfimmed negative by H ISA.

For sampies presenting a non-saturating OD signal (00D < 2.500), fest is
performed on undillfed sample homogenate.

If 0D < 0.4, the resulfts may not be accurate. Fiease refer to the ELIRL in
case of doubt.

Transfer 250 pL of diuted or undiluted homogenate in two micro test-
tubes (250 pL each) with the calibration syringe, taking care to immerse
the needle below the level of ceramic beads to avoid poorly homogenized
tissue fragments. Obtained homogenate is 20% weight volume.

* Proteinase K treatment

Distribute 250 plL of LOW PK or HIGH PK (see paragraph 5.3.1) in the two
micro test-tubes of each sample respectively.

Wi closed tubes by inversion (10 times).

Incubatea at 37°C + 2°C in a heating block incubator for 30 minutas.
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» Precipitation of PrPres with reagent B

Remove the tubes from the incubator. Open them and distribute 250 pL of
reagent B into each tube.

Mix by successive inversions until a transparent homogenous blue-gresn
colour is obtained.

« Concentration of the PrPres by centrifugation
Centrifuge the tubes for ¥ minutes at 15 000 g at 20°C.

« Sample clarfying

Discard the supernatant by inverting over a waste container. Then dry the
tubes by inverting onto an absorbent paper for 5 minutes.

Distribute 50 pL of the Lasmmli solution (see paragraph 5.3.1) into each
micro test-tube.

Incubate 5 minutas at room temperature (+18°C to +30°C).

Completely resolubilize the pellet by aspiration/dispensing with a pipette.
Fierce the cap of each micro test-tube.

Incubate for 5 minutes at 100°C + 5°C in a heating block incubator.
Remove the micro test-tubes from the incubator, homogenize with a
Vorten®.

Centrifuge the micro test-tubes for 15 minutes at 15,000 g at 20°C.
Transfer the supernatant (=purified sample) to a new micro test-tube.
Discard the tube containing the peliet.

MNote: at this sfage, the supematant can be stored frozen af -20°C for up
to T month if needed. The sampies must be thawed af room femperature
(+718%C fo +30°C) prior fo use.

5.4.2 - Calibration of the Sample Loading (Dot Blot)
The determination of the most appropriate sample dilution (=working
dilution) is performed with the CONTROL antibody.

» Sample loading

Incubate each micro test-tube for 4 minutes at 100°C in a heating block
incubator (if samplas were frozen).

Prepare two-fold serial dilutions (Meat ; 1:2 ; 1:4 ; 1:8... to 1:128) of LOW
and HIGH purified samples in Laemmii sclution (see paragraph 5.3.1).
FPrepara the 0.2 pm PVDF membrane. Soak it in ethanal for 10 seconds,
and immerse it in distilled water for & minutes.
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Himinate distiled water, lay the membrane on a wet paper filter. Load onto
the membrane 2 pL of each diution starting from the neat sample. LOW
and HIGH conditions are to be loaded nearty for each dilutions (se2 Fig. 1).
Allow for drying for 5 minutes.

« Immunoblotting

Soak the PVDF membrane into diluted control blocking solution (see
paragraph 4.3.4) and incubate the membrana for 30 minutes under
mediurm agitation.

40 mL of diluted control blocking solution is required for 1 membrane.

MNotfe: from this step, the Bio-Rad Wesfern Processor can be used for
agitation and washing steps (refer to instruction manual for settings).

Eliminate the blocking solution and incubate the membrane in diluted
control antibody (see paragraph 4.3.4) for 30 minutes at room
temperature (+18°C to +30°C) under medium agitation.

30 mL of diluted control antibody is required for 1 membrane.

Eliminate the control antibody solution then briefly rinse the membrane
with Wash solution 1. Wash again twice with Wash solution 1, for
respectively 5 and 10 minutes, under fast agitation.

100 mL of Wash solution 1 are required for each cycle and for 1
membrane.

Himinate Wash solution 1 and incubate the membrane for 20 minutes in
diluted secondary antibody (see paragraph 4.3.4) at room temperature
(+187C to +30°C) under medium agitation.

40 mL of diluted secondary antibody are required for 1 membrane.

Himinate the sacondary antibody solution then briefty inse the membrane
with Wash solution 1, then wash for respectively 5, 10 and 10 minutes
under fast agitation.

100 mL of Wash solution 1 are required for each cycle and for 1
membrane.

Himinate Wash solution 1 and place the membrana in 100 mL of Wash
solution 2 under slow agitation for 5 minutas minimum.

Drain the membrane on absorbent paper without blotting and place it in
the plastic folder.
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Add the substrate reagent (ECL - see paragraph 4.3.4). Eliminate the
excess of reagent and air bubbles with absorbent paper. Place into the
exposure cassette.

In a darkroom, cover the folder with a film and expose for 15 minutes. Film
can be exposad longer or shorter time for optimal signal.

Immerse the film in developing solution for 45 seconds (see paragraph
4.3.4).

Hinse in distilled water. Immerse the film in fikative solution undl the film
becomes completely transparent.

Wash with distilled water and let the film dry.

+ Dot blot interpretation

Fig. 1: Dot Blot

For each sample and for each PE condition (LOW and HIGH):

- determine the appropriate sample diution comesponding to the first non-
saturating signal intensity — see fig. 1: circles.

- count 3 dilutions abowve the selected dilution for each purification
condition to select the most appropriate sample dilution (*Working
dilution”™) — see Fig. 1: squares

- Check that the two spots (LOW ; HIGH) selected have comparable
intensities.

For the Discriminatory Westem Blot, samples must be tested according to

the “Working dilution” determined above.

Small ruminanizg ]
Document v2 September 2020



TSE EURL
Istituto Zooprofilattico Sperimentale del
Piemonte, Liguria e Valle d’Aosta - Turin

Istituto Superiore di Sanita - Rome

Note:

- Whatever the PK condifion, when only the first sample dilution (neat)
shows a signal, the working dilufion to be used for the Discriminatory
Western Blot is neat.

- if for & PK condition, all the spots produce a saturating signal whatever
the dilufion, then do the dot biot again using a higher sample diufion (a
10-fold higher dilution s recommended in first intention)

- When a sample shows no signal for both LOW and HIGH PK conditions,
sample purfication must be repeated on neat sampies.

5.4.3 - Discriminatory Western Blot

Furified samples (LOW and HIGH PK conditions) have to be detected
in parallel with two different monoclonal antibodies, e. TEST antibody
directed against the octapeptide part of the PrP protein, and the
CONTROL antibody directed against the core region of the PriP protein.

» Gel preparation

Flace the acrylamide gels (see paragraph 5.3.2) in the migration tank.
Four the migration buffer (see paragraph 5.3.2) into the tank on each side
of the gels, up to the top of the wells. Carefully remove the combs and
rinse each well with migration buffer, using a pipette.

« Sample loading

Incubate each tube (LOW and HIGH purified samples at the appropriate
dilution previously determined), for 4 minutes at 100°C in a heating block
incubator just before loading 15 pL per well on both CONTROL and TEST
acrylamide gels. LOW and HIGH purifications for each sample have to be
loaded nearby.

Load 15 pL of the diuted kaleidoscope prestained standard and 15 pL of
the diluted Magichark™ XF (see paragraph 5.3.2).
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Example of loading for 8 samples:
First group of 2 gels (CONTROL + TEST)

LANE 1 2 3 4 5 6 7 8 9 10

Sample #1 | Sample #2 | Sample #3 | Sample #4
Sample | ¥ MM
LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH

Second group of 2 gels (CONTROL + TEST)

LANE 1 2 3 4 o 6 7 a8 9 10

Sample #5 | Sample #6 Sample #7 | Sample #8

sample | K LOW [ HIGH | LOW | HIGH VM LOW [ HIGH | LOW | HIGH

K: Kaleidoscope ; MM: Magic Mark.

Nofe: In case several gels are run at the same time, make sure that you stagoer
the ipading of makers (WM and K) into different lanes for easy identification.

» Differential migration of the samples
Run the gels at room temperature (+18°C to +30°C) for 90 minutes at 150 V.
The blue line must be out of the gel.

* Protein transfer preparation

Cut the membranes to the gel dimensions. Always use forceps when
handling the membranas.

Immerse the membranes in pure ethanol for 15 seconds, rinse in distilled
water for 5 minutes, then for 10 minutes in the transfer buffer.

Carefully remove the gel from the glass plates and let it equilibrate for 10
minutes in the transfer buffer.

» Gel sandwich preparation

Soak filter paper and fibre pads in the ransfer buffer.

Open the transfer cassette, with red side on the left. Respectively place on the
red side a fibre pad, a fiter paper, the memibrane® and the gel™.

Complete with a filter paper then a fibre pad and close the cassette.
Immerse it in the transfer tank previously filled to the indicated limit with
transfer buffer.

‘Remove any air bubbies which may have formed.
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Note: In case several membranes are processed at the same time, label
each membrane in the comer.

* Transfer onto the PVYDF membrane
Agitate during the transfer by using a magnetic stiming bar and run for

60 minutas at 115 V.

* Immunoblotting

Western immunoblotting is performed according to the manufacturer's
conditions, using the antibodies provided with the Discriminatory Kit:
Ab Cirl for the CONTROL conditions, Ab Test for the TEST conditions,
and Ab Il for both CONTROL and TEST conditions.

a) Upon completion of the protein transfer, open the blotting assembly
and remove the membrane for development. Quickly immerse the

membrane in Wash solution 2 (see paragraph 5.3.4), then place it in
ethanal for 10 seconds before rinsing for 5 minutes in distilled water.

Note: At this step, the membranes can be stored overnight in distiled
water at +2%C fo +8°C.

[ et the membranes adiust fo room femperature (+18°C to +30°C) before
to sfart the immunoblotfing.

b) Biminate distiled water.

c} Incubate the membranes for 30 minutes in Control or Test blocking
solution depending on the condition (see paragraph 5.3.4). Incubate
under medium agitation.

20 mL of diluted Control or Test blocking solution is required for 1
membrane.

Nofe: from this step, the Bio-Rad Wesfern Processor can be used for
agitation and washing steps (refer to instruction manual for settings).

d) Himinate the blocking solutions. Incubate the first membrane in diluted
Control antibody (see paragraph 5.3.4) and the second membrane in
diluted Test antibody (see paragraph 5.3.4) for 30 minutes at room
temperature (+18°C to +30°C) under medium agitation.

15 mL of diluted primary antibody is required for each membrane.
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g) Eliminate the Control and Test antibody solutions. Briefly rinse the
membranes with Wash solution 1, then wash twice with wash solution 1
for respectively 5 and 10 minutes, under fast agitation.

50 mL of Wash solution 1 is required for each cycle and for 1
membrane.

fi Eliminate Wash solution 1 and incubate the membranes for 20
minutes in diluted secondary antibody (see paragraph 5.3.4) at room
temperature (+158°C to +30°C) under medium agitation.

20 mL of diluted secondary antibody is required for 1 membrane.

) Eliminate the secondary antibody solution. Briefty rinse the membranes
with Wash solution 1, then wash for respectively 5, 10 and 10 minutes
under fast agitation.

50 mL of Wash solution 1 is required for each cycle and for 1
membrane.

h) Eliminate the Wash solution 1 and place the membranes in 50 mL of
Wash solution 2 under slow agitation for 5 minutes minimum.

i} Drain the membranes on absorbent paper without blotting and place it in
a plastic folder.

) Add the substrate reagent (ECL - see paragraph 5.3.4). Eliminate the
excess of reagent and air bubbles with absorbent paper. Place the folder
into one exposure cassette.

Kl Im a darkroom, cover the folders with a flm and expose for 15 minutes.
Film can be exposed longer or shorter time for optimal signal.

Note: Time for exposure is depending on the sysftem used in the lab.
Flease check that the Magic Mark marker are cleany seen before sfopping
axpasLe,

| Immerse the film in developing solution for 45 seconds (see paragraph
5.3.4). Rinse in distilled water. Immerse the film in fixative solution wntil
the film becomes completely transparent.

m) Wash with distilled water and let the film dry.
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6 - INTERPRETATION OF DISCRIMINATORY KIT RESULTS
Classical strains of scrapie exhibit roughly similar signals for both LOW
and HIGH conditions of punfication in each condition of detection. Signals
in TEST and CONTROL detections have to be present. They usually are
on the same range of intensity.

intid 0D 2.480 1.050 241 1160
Sornples diution  |[Sampl/ noat| |Sempll neat| [3SRKGTS nemt| |Serpld neat

l H l b | H | H
Workng diution e roat oot rest nest et net nest
Cornrol Ab
Test Ab

l Clazical ovine =crepe I
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detection should present no signal or a signal very much lower than the
signal observed in CONTROL detection.

hitial OD 3.211 3.270 2470
Sanples ceuton Sanpé:s 110 Sanpdd 1710 Sanplh  not

[ H L H L T
Waorang déution reat e 7] p— a3 o
o ~

Hovine BSE l I Expenmertal ovine BS
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Unusual PK-sensitive strains exhibit a normal signal for LOW condition
of purification and no (or very weak) signal for HIGH condition of
purification with both TEST and CONTROL detections.

Contrd Ab
Test Ab
:'A!Y;V’:J
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Taking into account the HIGH condition for both BSE and Scrapie
samples, a BSE and a Scrapie can show quite similar signal for TEST
detection. But for BSE a signal in TEST condition can only be observed if
a really strong signal is observed on the CONTROL condition.

Initial OD 1.060 2.470
Wedang diuron rexut resst 1/8 Nt
Cortrol Ab
Test Ab
Claysmicad Expanmental
oNVING SO avine HSE
Conditions of Purification
Conditions of Negative Scrapie BSE PK sensitive
Detection LOW [HIGH | LOW | HIGH | LOW |HIGH | LOW | HIGH
Control - - + + + + + -
Test - - + + + |-/(#)] + -

Note: Discriminatory test resuits should not be interpreted without
preliminary indications on prion strain provided by the TeSeE™ Westemn
Blot assay (Product ref.: 3551169).
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7 - PRECAUTIONS

The guality of the data obtained depends on compliance with the following

good laboratory practices:

» HReagents must be stored at the appropiate temperature (refer to
supplier's indications).

» Do not use reagents whose shelf-life has expired.

» Do not use reconstituted proteinase K after 10 hours storage at room
temperature (+187C to +30°C).

» Do mot mix or combine reagents derived from different batches of the
DISCRIMINATORY KIT during the same manipulation, with the exception
of grinding tubes, reagent A, reagent B and proteinase K.

e Allow the reagents and buffers to adjust to room temperature (+18°C to
+30°C) for 30 minutes before use.

« Thoroughty reconstitute reagents, avoiding any contamination.

« Do not perform the test in the presence of reactive vapors (acids,
alkalines, aldehydes) or dust, which could alter the enzymatic activity of
the conjugate.

» The enzymatic reaction is very sensitive to all metals or metallic ions.
Consequentty, no metaliic element must be in contact with the conjugate.

» Only use polypropylene fubes.

» |Use clean glassware, rinsed in distilled water, or preferably disposable
material.

» |Ise a new pipette tip for each sample.

« When starting electrophoresis and transfer, check that the 2 electrodes
are in contact with bufier.

» All the rinsing times must be respected to avoid any excess background
noise during final staining with ECL reagent.

8 - HYGIENE AND SAFETY INSTRUCTIONS
Generally, hygiene conditions, biosafety measures and good laboratory

practices must be in agreement with the recommendations of national

regulatory authonties.

» All reagents of the kit are intended for use in «in vitro= diagnosis.

« Wear disposable gloves when handling reagents and samples and wash
your hands thoroughly after handling them.

» Do not pipette by mouth.

» | se polypropylene containers to avoid broken glass.

e All the materals directly in contact with the samples and the wash
solutions must be considered as contaminated.
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» Avoid splashing samples or solutions containing samples.

« Contaminated surfaces must be cleaned with 20 000 ppm sodium
hypochlorite solution (bleach). When the contaminating liguid is an acid,
contaminated surfaces must be first neutralized with sodium hydroxide
before using bleach. Surfaces must be rinsed with distilled water, dried
with ethanol and wiped with absorbent paper. The material used for
cleaning must be discarded in a specific container for contaminated
waste.

» Samples, material and contaminated products must be eliminated after
decontamination:

- gither by soaking in 1 M sodium hydroxide (final concentration) for at
l2ast 1 hour at room temperature (+18°C to +30°C),

- or by soaking in 20 000 ppm sodium hypochlonte solution for at least
1 hour at room temperature (+18°C to +30°C),

- or by autoclaving at 134*C minimum for at least 18 minutes, under 3
bars of pressure.

Mote: Never autociave solutions confaining bleach or reagent B.

« Al operations involved in Transmissible Spongiform Encephalopathy
(TSE) screening tests are subject to regulations and must be performed
in an isolated, limited and controlled access laboratory devoted
exclusively to this activity. A laboratory coat, overshoes, gloves, mask
with visor or simple mask with safety glasses are required to ensura the
operator's safety.

» Operators must receive specific training conceming the rsks related to
TSEs agents or prions and the validated modes of decontamination for
unconventional agents. Biosafety measures must be in agreement with
recommendations of regular authorities of the country.

» Neutralize and/or autoclave all wash solutions or wash wastes or any
liguid containing biological samples prior to their elimination.

« For hazard and precaution recommendations relating to this test kit,
please refer to the pictogramis) displayed on reagent labels and the
information supplied at the end of this instructions for use document.
The Safety Data Sheet is available on www.bio-rad.com.
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(BG) = Toaw NpoaysT ChAbPMWAE WOERSLWKH WM HHESTHHCIKH KOMMNOHEHTH.
ErmeTe EHMMATENHA NpH paboTa ¢ Hero.

(=] XS NNRT WL,

(CN)Trationas » X BREE&BEES | W0,

ICZ) = Tento vyrobek obsahuje lidsks nebo zviteci komponenty. Zachazrsjie s nim
opatrné.

DE) = Dieses Produkt enthalt Bestandisile menschlichen oder tisrischen
Ursprungs. Vorsichtig handhaben.

(D) = Diefie produkt indeholder humene og animalske komponentar. Skal
behandles med forsighighed.

(EE) = Kaesolev toode sisaldab inim-vwoi loomssid komponente. Kasitseda
ettevaatiikuit.

i(EN) = This product contains human or animal components. Handle with cars,

(ES) = Esfe producto contiene componentes humanos o animales. Manejar con
cuidado.

{FI) * Tassa tuotteessa on ihmisesta tai elsimista perdisin olevia osia. Kasittele
warowasti.

(FR) = Ca produit contient des composants d'ongine humaine ou animale. Manipulsr
Ever préceurtion

(GR) * AUTS TO TIROTOY MEMEYEL QvBpwmya 1 Dulkd OTegElD. XEIpITETE TO HE
RO

{HR} = Chaj proizvod sadri ljudske ili Zvotiniske eastojke. Pazivo rukovati.

{HU} » A készitmény emberi vagy allsti eredetl Geszeteviket tartalmaz. Ovatosan
kezelandd.

{Im) = Duesto prodofio contiens componenti umans o anmamali. Maneggiare con
CUrA.

WP +ANSRCEEFEEERNERoRERT FEEART, RYBVWCDER
&Ly,

(KR} « FoEs ME e R HEC ZES el =30
.98 417 bEO.

(LT} * Siame produkts yra Zmogiskosios arba gyvinings kimés sudétiniy daliy.
Elgtis atsargiai.

(MT) = [an ilprodott fih komponent umani jew tal-annimali. s batienzjoni.

(ML) = Dit product bevat mensslijke of diedijke bastanddelen. Braskbaar.

(MO = Diefte produkiet inneholder humane sller animalsks komponenter.
Héndterss med forsikiighet.

{PL) » Minigjszy produkt zewisra skisdniki pochodzenia ludzkisgo lub zwisrzecego.
Maledy obchodzic g z nim ostronie.

{PFT) = Este medicamento contém componentes de orgem humana ou animel.
Manussie com cuidado.

(RO) = Acest produs contine mateniale de origine umand seu animala. Meansvrati-1
CuU griji.

ISE) * Cienna produkt innehéller besténdsdelar frén manniska ellsr djur. Hanters
produktsn varsamit.

i51) = lzdelek vsabuje Slovedke ali fivalske sestavine. Rokujte previdno.

ISK) » Tento wyrobok obsshuje Mudské alebo zvieracie ZloZky. Marsbajte = nim
opatrme.
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odi. Zdraw skodltvy phi poziti. Draddi ks, Mize
vyvolat alergickou koini reckei. P vdechovan mize

vymhpnmkydugenebomn&od;dmu
patize. Mize zplsobit podrazdani dychacich cest.
G\mupedw#umﬁdww
haorkymi powrchy. Zakez kowfeni. PouZivejte
ochranne nukavica/ochranny odéwochranns beyle/
chlidejovy Gtit. PRI ZASAZEN| OCE Nékolik minut
cpatrn vyplachute vodow. Vyjméte kontakini
cocky, sou-li nasazeny a pokud je fze vyjmout
snadno. Pokradufte ve vyplachovars. PAI STYKU S
KGZi'OﬂmvekymnanmvodylmydtPﬁ

] ﬂuhumlmgomhun/mmdmmlmanuodmm
predpisy.

g
Gefohr

Flassigheit und Dampf entzindbar. Verursacht
schwere Augenschaden. Gesundheitsschadlich
bei Verschlucken. Verursacht Hautrezungen. Kann
allergische Hautreaktionen verursachen. Kann
bei Einatmen Allergie, asthmaartige Symptome
oder Atembeschwerden verursachen. Kann de
reizen.

Von Hitze/Funken/offener Flamme/heiien
Oberflachen femhalten. Nicht rauchen.
Schutzhandschuhe/Schutzdeidung/Augenschutz/
Gesichtsschutz tragen. BE KONTAKT MIT DEN
AUGEN: Enige Mirwsen lang behwtsam mit Wasser
spden. Vorhandene Kontaktlinsan nach

entiermen. Weiter spden. BEI KONTAKT MIT
DER HAUT: Mit vied Wasser und Seife waschen
Be Houtreizung oder -ousschlag: Arztichen Aat
einhclen/arztliche Hilfe hircuzehen. Entsorgung
des Inhaits / des Bohilters goma8 den Srtlichan /
ragicnalen / nationalen/ intamationalen Vorschriften.

OK)
Fare

Brondiarig vimske og damp. Forlrsager alvorig
opnskade. Farlig ved indtagelse. Fordrsager
hudirntation. Kan forésage alergizk hudreaktion.
Kan fordrsage allerg- eller astmasymgptomer eller
&ndedretsbesveer ved inddnding. Kan fordrsage
imitation af

Holdes vek fra varme/gnister/&ben  id/
varme overflader. Rygning forbudt. Beer
beskyttelseshandsker/beskyttelsestoj/
ojenbeskytinlsa/ansigtsbeskyttelze VED KONTAKT
MED QUNENE: Skyl forsigtigt med vand i flere
minutter. Fern eventuslie komtoktinser, hvis dette
kan gores let. Fortsmt skyining. VED KONTAKT
MED HUDEN: Vask med rigeiigt smbe og vand

DR EE.

R ES SAL/ W /R, - RIEEE.
TR/ZHAR/BVSHEI/BEEER.
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Ved hudimitetion slber udslet: Seq legehjip.
Borisimfielse af indholdstbheholderen i henhold il de

{EE)

Ettevaatust

Tuleohtlik wedelik ja aur. Pdhjustab reskeid
silmokahjustusi. Allaneelamisel kahjulik.
P3hjustab nahabmitust. Vb p3hjusinda allergilist
nahareakisiconi. Sssehingamiss| viib pdhjustada
V&b pShjustada hingamistesde Grmtust.

Hoida esmal soojusallikest/sédemetestileckidest!
buumadest pindadest. Mitte suitsetada. Kanda
knitsekindaid/kaitserdivastust/kaitseprillef
kaitsemaski. SILMA SATTUMISE KOHARAL:
loputadia mitme minuti jocksul ettevaatiikult veega.
Eemaoldadn koninkiaatsed, boui neid kosutaiskse jo
ki neid on k=rge eemaldada. Loputoda wesl kord.
HNAHALE SATTUMISE KORRAAL: pesta robios vee jo
szebiga. Mehadmituss wSi _cbe komal: pSarduda arsti
pools. Siswlomeiner kiitlus vostmrusess kohakke!
regionaalseterahvus kedabvsynheliste ndustega.

[EN

Danger

Flammable liguid and vepour. Couses serious
eye demage. Harmful # swallowed. Causes skin
imtation. May couse on ollengic shin reaction. Moy
couse plergy or esthma symptoms or breathing
difficulties if inhalsd. May couse respintory imtsbon.
May causs drowsiness or dizziness.

Keep awny from heat’sparks/opsn flames'hod
surinoes. Mo smoking. Wear protective gloves’
protective dathing'eye protesticnface protection.
IF IN EYES: Hinse coutiously with waber for seeral
minutes. Aemove contoct lenses, if present oand
engy bo do. Comtinue rirsing. [F Ol SKIM: Wash
with plenty of soep and water. f skin iritaticn or
mash ooours: Get medical advios/sttention. Dispose
of comtents/conisiner in aocordence with locad?
regional’ natioralintermational regulations.

[ES

Peligro

Liquides y vapares inflamables. Prowoca lesiones
ooularss graves. Mocivo en caso de ingesfion.
Provoca imitmaidn outinea. Pusds prosocar uno
reaccion slérgice en |l pisl. Fuede provoocar
sintcmas de alergia o esma o dificultades
respirntonins en caso de inhalscion. Pusde imtar ks
Wils respimioriss.

Mantzner alejedo de fuentes de colon'chispes’
llarma abierta’supsficies calientss. Mo fumars. Llemar
guantes gue sislen del frio/gefos'mascem. EN
CASD DE CONTACTO CON LOS OJOS: Ackres
cuidedcsamente con agua dursmte vanios minutas.
Cuitor les lemies de contacto, si lleva y results facil.
Sequir sclarmrdo. BN CASO DE CONTACTD GOM
LA PIEL: Lovar con agua y jabdn abundant=s. En
casc de imitacion o enupcicn cuténex Corsuar
a un medioo. Eliminar &l contenido o el reoipiente
confarme & la reglameniacion looalfregionad?
naciorebintemacional.

()
¥ nara

& reste ju . Vaurioittna vokovosti silmid
Haitnllistn nisltynid. Arsyttad ihoa. Yoi aiheutiss
ollergisen ihoreaktion. Voi aiheuttan hengibettyna
allergia- tai astmaoirsita tal hengitysvaikeuksia.
Sooting sihewttas hengitysieiden dreytysta.
Sunjos lEmmoitarkipinditd/avotulsh o kuwmilta
pirnpitte. Tupakointi kisdletty. Kiyla suojakcisinest i/
suojovaatetusta’simiensucjainta'kesvonsuajaira
JOE KEMIKAALLA JOUTUU SILMIN: Huuhdo
huolellisesti weddld usean minuutin sjon. Poists
piilclinssit, _edical wvoi ftehdé helposth Jatks
huuhtomista, JOS KEMIKASLLA SOUTUL HOLLE:
Pese nunsoalla wedslld ja ssippunlla. Jos imenes
iho@rsytystd toi ihottumaa: Hekewdu lG@kdrin
Sailyts salislty noudabieen paikalisia’alusellisial
korsalisin’dcansairedlisia modrdyksia

(FR}

Canger

Liquide et vopews inflammables. Provogue des
lesions ooulpires graves. Noof &n cos d'ingestion.
pllergie outanée. Peud provoquer des symplomess
pllergiques ou d'asthme ou des difficuliés
respirnboires par inhalation. Peut imiber les woes
respiretoinss.

Tenir @ I'écart de la chaleur'des etinoslles/des
flormmes mues’des sufaoes chandes. Ne pos fumer>.
Porter des gants de protestion/des vétements de
protection’un &quipement de protection des e
dhu visage. EN CAS DE CONTACT AVEC LEE YELDC
nnoer avec précaution 4 Meaw pendant plusisuns
minutes. Enlever les lentilles de contact =i la
viglime en porte &t =i elles peuvent &tre facilemsnt
enlevees. Gontinuer & fnosr. EN CAS DE CONTACT
SVEC LA PEALE: laver abondomment & I'esu ot o
savon. En cas diimitation ou d'&nuption cutanée:
consubier un medscin. Eliminer |2 contenuréoipient
confommément a ln réglementation localeregionaled
rationalefintematicnale.

(R

Kiviuwog,

Typd wor atpol edphecta, Mpocakel cofapn
oipBakpuxr Bhapn. Emphafic oe feplnrmusen
wxramseng. Mpocakel spefuopd Ton Sdpparng.
Mropel va mpoeakicn akhipne) Sppatuen
avTiGpaon. Mropel va mporakion akhepyla
f oupmmopare aolpartog [ S0oTvolm O
meplrrrwen euommvorc. Mmopel va mpokaidoe
gpeluoyd g awarmaeuaTucs chol.

Moxpud amo Bzppdriralorrivdnpeg) yupneds
phoyes/Beppi ermeplveEs. My oameilere
Mo i popate TpooTATEUTLOE  yovTLdf
MpogTatiutikd eviDpata/pion artopwersg
mpooTadiog yux TopdTiafmpoowto. IE
MEMMTOEH EMASHE ME T MATIA: SemAlvere
TMPOTEETIED PE VEPO yLa JGpkETd AETITA.
Edqv uvmapyouw parol smompns, opoupdaTe
Toug, Epdoov dwal Eocoko. TuwEgioTE v
Lemhdwere. ZE MEPINTOEZH ENA®HE ME TO
AEPRA: Madvere pe apliovs vepd kol aanmoda.
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Eav maparnpnlel epeblopdg tou Sépparog
f wpgaviotel efavinpa: Iupfouizubelre/f
EmoxeyBelreyiarpd.  Armoppipre 11
nzpuxép:vnl&oxdo olvpwva pt Toug
romuxoig/eivicoing fBuebvelg kavoviopois,.

{HR)

Opasnost

Zapaljiva tekudina i para. Uzrokuje teske ozljede
oka. Stetno oko se proguta. Nadrafuje kozu.
Moze izazvati alergijsku reakciju na koZi. Ako se
udiSe maoze izarvat simpiome dergie il astme ili
poteskoce s dizanjern MoZe nadrazits disre sustav.
Cuvati odvojenc od toplinefiskre/otvorencg
plamena/vncih povrsine. - Ne pusiti. Nosits zadtitne
rukavioe/zastitnu za oci/zastitu za
ice. U SLUCAJU DODIRA S OCIMA: ocprezmo
spirati vodom nekoliko minuta. Ukloniti kontaktne
hoe&oﬂtohmsles&ouml&ow
Nestaiti ispirane. U SLUCAJU DODIRA S KOZOM:
oprati velikom kolcinom sapuna i vode. U siudaju
nadmZaje §i osipe na koZi: zatraZit savet/pomoc
lijeérika. Odlonte sadriaje /spremnike u skiadu s
lokalnim/regionalnim/nacionalni/medunarodnim
odredoama.

(HU)
Veszely
Tdzveszélyes folyadék és goz. Sdlyos
szemikarosodast ckoz. Lenyelve artalmas. Bonimitalo
hatasu. Allergas bareakcict valthat k. Belelegezve
allergias &c psrtmas tineteket, &3 nehéz legzest
okorhat. Legiti imitaciot ckozhat.
HotoVszikratoVryit langtalfors faldletaiad tavol
tartandd. Tilos a doharyzas. VedokesrtyG'vaddruha/
szesmveda/arcvedd hasznalata kotelezd. SZEMBE
KEACLES esetan: Tobb percig tarto dvatos cblites
\nzzel. Adott esetben a kontoktiencsék eltavoltasa,
ha konnyen megoldhato. Az obiitas folytatasa. HA
BORARE KEROL: Lemosas bd szappanos vizzel.
Borrrtacic vegy kittések megielendse esetén:
orvosi ellatast kell kemi. Az edeny tartaimat / a
tartalyt a helyi/regionalis/nemzeti/nemzetkozi

szabalyozasoknek megfdelden kell hulladekkent
ehelyezri.

.

Pericolo

Liquido & vapor imflammabdi. Provoca gravi lesioni
oculanr. Nocivo se ingento. Provoca imitazione
cutanea. Pud provocars una reazione allergica
cutanea. Pud provocare sintorms allergici o asmatici
o difficokta respiratone se indato. Pud imtare le vie
Tenere lontano da fonti di calorefscintille/
fiomme hbere/superfici riscaldate. Non fumare.
Indoszare guantifindumenti protettivi/Proteggere
gli occhifl viso. IN CASO DI CONTATTO CON GLI
OCCHI: sciecquare accuratamente per pareochi
miruti. Toghere le eventuali lenti a contatio se
& agevole fardo. Continuere & scisoguare. IN
CASO DI CONTATTO CON LA PELLE: lavare
abbondantemente con acque e sepone. In caso
di imtazone o enwions dela palle: consuliare un

madico. Srmaltire il prodotto/recipients in conformita
con le disposizoni locali / regionali / nazionali /
intermazionali.

WP)

=n

SASHERURT. AMSEORAS. V0 LR
S URERE TLILY—ECORRSEEZTEI
BATHIETFLAN— YA (B )BIBREER
SEZTHIN. BEBNAOHROR T BERRS
Helosn

B/IXL B BRDELODESGRARDY SR
¥irelE, R4, .
GRTA/GHUGAEANGETNONS, BIA
200E XTEANERR{RAZE, 23>
RORLYZERBLTVTHERCHR288EN
Tk, fd)ﬁe,u»tanb._t. ymiERL
L8  SROXEFITA (M) TRAZE, . &
BURIRRLA (F)¥Elres - EBON
F/FETERUBLLE, . /A RNEELT
CalnEe BRORE.

XR)
=
ele 2] o &7L. 2ol N E24E Wol.
NN S Tixdd e g wer vHSI
Tie Zr g WSW S R AUA YIS T 2R,
AU TE 28 ZOE WoW ¢ UR. 28T
TRE WoW ¢ US. a8 = U788 WeR
4 UR.
AT Y- DUSHE YWEHA2 - F. |
LR B 808 SN Rk N R Y FE
ARMAL. pol Lo ¥ M7 2= EHN
MoAlg NEdMauENzg HAMHHA.
H& Yoo Iiyol =o¥ Cigol HiSH
S wous TSR T= K0| LSl
o|mxipl ER|IPE FHAIZ. HIVTINZTH
FHEFEAC}CE URS/ET =8

L
Degus skystis ir garni. Smerkiai paieidZio akis.
Kenksminga pranjus. Dirgina odg. Geli sukelti
alerging odos reakciy. vepus gali sukehi derging
reakcijy, astmos simptomus orbe apsunkinti
kvepavimg. Gok dirgnti kvépavimo takus.

Laikyti atokisu nuo Gilumos Saltiniy/Ziezirby/
atviros liepsnos/xarsty pavirsiy. Nerdkyti. Moveti
spsaugnes pirstines/cévati apsauginius drabuzius/
neudoti alay (veido) apsaugos priemones. PATEKUS
| AKIS: Kelias minutes atsargiad plauti vandeniu.
ISmt kontaitinius leSus, jsgu jie yra ir jeigu lengvai
galma tai padaryti. Toliou plautt alos. PATEKUS
ANT ODOS: Nuplauti didel kiskiu mulo ir vandens.
Jeigu sudirginema oda arba jg iEberia: kreiptis j
gydytojg. Turinitalpg ispikti (Bmest) - Salint pagal
vietines / regionines / nacionalines / tarptautines
tasykles.
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[N
Gewaar

Ontvlambare wiosstof en damp. Veroomaskt smestig
oogletsel. Schadslifs bij irskideen. Werporzankt
huidirritatie. Kzn =en pllergimche huidreactie
werporzaiken. Kon bij inodeming  allergie- of
astmasymptomen of ademhalingsmosiljkcheden
wernorzaken. Ken iritatie wan de luchiwegen
wernorzoken

Verwiderd houden van warmbetsonkend/open woun®
hete opperviphien. Kist moken. Beschemende
handschoenen/beaschermends kleding/
oogbescherming'pelantsbescheming dragen. BL
CONTACT MET DE OGEN: voorzichtig ofsposisn
met water gedwends een santal minuten;
oomaoctl=nzen verwideren, indien mogeljk; blife=n
sposl=n. BLl GONTACT MET DE HUID: met veel
water en reep wassen. Bij huidimitatie of uitslag:
e=n arts madplegen. De inhoud =n ds verpaiddng
werweriosn wvolgens de plastselijie/regionale’
naticnalsfintsmationale voomschriften.

NC)

Fare

HBrennbar vesk= og damp. Forbreaker sivordige
ayeskader. Helseskader wed swelging. Imiterer
huden. Kon forfrsake all=rgiske hodreaksjoner.
¥on forirsoke sllergl, astmalignende sympiomer
el=r pusieproblemer wed inndnding. Kan imiere
luttveiene.

Holdes adskilt fra warme. lkk= rayk. Bruk
wamsharskarvemeklervemebrillsr/arsikt sshjem.
VED KOMNTAKT MED EYMEME: Skyll forsiktig med
wann i opptl flers minutber. Fpem evt. kontoktinser
sifremt dette er lett mulig. Forzett siylingen. YED
HUDKONTAKT: Vask med siore mengder vann
og =ipe. Ved hudimitasjon sler -uislett: Kontakt £
fileall l=ge. Innholdet / emballasjen skal svhendes
i henficdd til de lokale § regionals /' nasjonale £
intemasjonale forskrifter.

Py
Hishezpisozensten

totwopalna ciecz | pary. Powoduje powsgne
usrkodrenie ooru. Drshn sriodlivee po; polioisoiu.
Drintm -:Irnznlqi:n rma skdrg. Mofe powodowac
reahcjy alergicrng shory. Mode powodownd objmy
alergi ||.i:| uu-1rn5l lub trudnogci w oddychaniu
w nastgpstaie wdychania. Mafe powodowacd
podrazrienie drog oddechowgch.

Prrechowywad 7 dala od inddef ciepdafskreenin
obwariego ognin'gorgoych powierzchni. Palenie
wrbronions. Siosownt rgkawice ochronned
odriet ochronng’ochmong oonw'ochrong tearry. W
FAZYPADKL DOSTANLA SIE DO OCEU: Ostrodnie
plufsat wodg preez kilke minut. Wyjad sooczewki
ontaktowe, jedsli sg i modma je tabwo vsungs. MNadal
plukad. W PAZYPADKU KONTAKTU ZE SKORS:
Urmyo durg iloScig wody z mydiemn. W preypadio
wystgpisnia podradnienin skory |ub  wepsyph:
Fosieqnac porady’zglosic sie pod opislos lekarza.
.Emuu'h:u'.E-.l'pl:iernrl'k usUWES Zgodnis T prospisami
miejscowymi { regionalonymi § nerodowsemi £

misdrynarodowymi.

(FT)

Perigo

Liquids = wopor inflaméveis. Provoca |esdes
ooulares graves. Mooiso por ingestSo. Provoon
imitagdo culgnea Fods prowocer uma reacgdo
olergica outanea. Cuando inalado, pode prowooar
sintomas de alergin ouw de osma ou dificuldades
rupruﬂnna: Pode provocar iritagido das wins
resspiret Crins.

Monter pinstado do cafor’da foisca’da choma
nberndas superfices quentes. Mio fumar. Usar
lrvas de profeccdoSwestudric de probecodod
protecgdo ooularprofengdo focial SE ENTHAR
EM COMTACTO COM OF OLHOS: enxoguar
cuidadosamenie com Agua duranbs vanos mirwEos.
Se usar lemtes de contocta, retire-as, s tal lhe for
possivel. Comtinuar & encoguar. 35 ENTHAR EM
CONTACTD COM A PELE: laver com sobonete =
dgua aburdentes. Em caso de imitagdo ou snupgdo
cutiinea: corsuite um medico. Eiminar o conteida’
recipients de moordo com o legislegio looaol!
regional’nacionalfimemacional.

Fo)
Periool

Lichid gi oo imflamabili. Provosci leziuni ooulone
greve. Mooiv in car de inghitire. Prowoacd intores
pizli. Poate provoca o reacfie slergicd a pishil
Foste provoca simpiome de alengie saup sstm san
dificultsfi de respirajie in car de inholare. Poste
prowoca intares célor nespineboni.

A sz pisira dspart= ds surse de cildurd'scamei
fliciri deschisefsuprafets incinse. Fumatul
inberzis. Purtafi miinug de probectiefmbriciminte
de prot=ctis’echipoment de proteciie & ochilon!
chippment de protectiz a fejei |N CAZ DE
CONTACT CU OCHILE clitti cu stenfie cw apd timp
de mai mubie mirte. Sooateti lentilele de contact,
dacil este ool 5i decl acest lucru se poats face cu
wgurinfs . Continuati s8 clétiti. [N CAZ DE CONTACT
CU PIELEA: spilafi cu multi apé gi sSpun. In caz
de= intare & pieli s3u de enupbe cutanats: consulagi
medioul. Aruncati conmutul’contsinenl in acord
cu regulamentels  localeSregionale/nafionalbe’

inbsmiafionale.

(=5}

Faorn

Erandiarig vitska och Snga. Orsakor alhveriga
dgonskodor. Skodligt vid foréring. Imiterar huden.
Kian omaka all=misk hudresikdion. Kan omako allengi-
eller astmasymitom eller andningsseingheter vid
inardning. Kon omsaka iritation i lteigama.

Fr inte uisittas for wirme‘gristonSppen lbgateta
ytor. Adkming forbjuden. Anviind skyddshandskan’
skyddskladerfogonskyddfansiktsskydd. WID
KONTAKT MED OGOMEM: Skalj forsiktigt
med watten i flera minuter. Ta wr eventuella
kontaktfinser om det ghr lat. Forisatt ot skoljp.
VIO HUDKONTART: Tvatta med mycket tvill och
vatien. ¥id hudimitation elier wslng: 55k [Ekarhijilp.
Irnehillet / b=hillaren mfallshonems snligt okala
{ regionaln  nationella { intemationslla. foreskrifter.
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=0
Hewvama

Vrethiva tefcoina in hlapi. Poveroca hude posikodbe
ofi. Zdravju Skodlpro pri zougitju. Poveroto dmienje
koZe. Lahko poverodi alengiski odriv kode. Lohioo
pozrod simptome alergije ol ostme oli tezme
dihanj=m pri vdibmwanju. Lahio povrrodi drazenje
dihalnih pati.

Hroriti loteno od wwodinefisker’cdpriega cgnja’
wracih pavrsin. Kajenjz prepovedano. Kasili
radiine rokovice/mscitng oblefo/reSdio o ool
rmddiio za obraz. PRI STIKU Z OCMI: predadna
izpirnjie = vodo nela) minet. Cdstranite kontakine
led=, Se jh imabs in S= 1o lahioo storts brez tefm.
Madafujts z izpiranjemn. PAI STIKU 5 KOEC: wmiti 2
weliko mila in wods. Ce nastopi dmfsnjs kode of se
pojavi irpuEaj: poiStite sdrmmisko pomodoskrbo.
Vsehinofrssbnik odstronite v shiadu z |okalnime?
regionalnimirarod rime‘mednarodnimi predpisi.

58

Mebeazped snstvo

Hodavéa kvepalina o pary. Spischuje vaine
poskodeniz ofi. Skodlivy po poditi. Draddi kofw
Miare vywolaf alsrgickl kodmi reskcin. Pri wodyohnuti
mare vyvolaf plergiu alebo priznalyy astmy, slebo
dychacie fnfkost. Mode spdischif podrazdenie
diychacich ciest.

Uchowivajte mimo dosahu teplafiskier otvorendho
chiia'honicich poyrchow. Nefnibte. Moste ochranng
nukavics'nohmnny odewochranné olouliaredochronu
tedre. PO ZASIAHNUT] OCLE Miskofko mindt ich
opatme vyplachujte vodow. Ak poufimde kontakdne
SoSowvky @ ok je io modng, odstréte ich. Pokradujte
vo vyplechovoni. PRI KOMTAKTE S POKCEROU:
Umyte wellym mroZstvomn vody o mydla. Ak sa
prejavi podrifdenie pokofky slebo sa vybvons
vyrmizky: wyhindnjte l=firsky pomocisterostios!.
Ineskodnenie obsohu'obaly v silade 5 misstmymid
ohlastrjmi'narodmpmimedzindrod rymi nansd=niami.
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Bio-Rad

3, boulevard Raymond Poincaré
92430 Mamaes-la-Coquette - France
Tel.: +33 (0)1 47 95 60 00

u Fax: +33 (0)1 47 41 01 33 2015/06
www.bio-rad.com 881188
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FRIEDRICH-LOEFFLER-INSTITUT

FLI

Bundesforschungsinstitut fiir Tiergesundheit

THE FLI DISCRIMINATORY WESTERN BLOT METHOD

Introduction

The FLI-test includes the determination of molecular masses, antibody binding
affinities and glycosylation pattern of the TSE induced abnormal prion protein. The
method is based on a Western blotting technique which uses two monoclonal
antibodies (L42, P4) to discriminate scrapie in small ruminants from BSE in small
ruminants. (Gretzschel et al 2005).

The technique involves protein extraction from central nervous system followed by
homogenization and digestion with proteinase K. Normal cellular prion protein
(PrPC) will be completely hydrolysed whereas the abnormal pathological form
PrPS¢harbours a partial resistance to proteinase K digestion and will therefore only
be reduced by 80-100 amino acids from the amino terminus, while the core region
and the carboxyterminus remain intact.

According to the FLI-Test, PrPS¢in a sample will be judged BSE-like, if the sample
conforms to all three biochemical attributes:
= the glycoform ratio shows a clear predominance of the diglycosylated form
» the signal obtained using mab L42 is clearly stronger that the signal
obtained with mab P4
= the molecular mass of the unglycosylated PrP is lower than that of the
scrapie control
In case these three points cannot be answered by visual interpretation, the blots
needs to be analysed using the Quantity One software. If that does not lead to a
clear result, the test needs to be repeated.

2. Materials

2.1. Chemicals and reagents
(Those marked with * MUST be from the named sources)

Acrylamide Carl Roth GmbH Tel: 0800-5699000
Rotiphorese Gel 30
Product-No: 3029.1
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Alkaline-phosphatase-conjugated

anti-mouse immunoglobulin*

Benzonase*

Benzonase stem solution

Blocking solution

Blotting buffer (1x)

CDP-Star*

Electrophoresis buffer (10x)

Homogenization buffer

Phosphate buffered saline
(PBS) (x10)

Magnesium chloride hexahydrate

PBS/Tween (PBS/T)
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Dianova, Tel.: +49 040 450670
Product No : 115-055-003

Dilute in 1.0 ml deionized water. Add
1.0 ml glycerine. Store at -20 C°

Novagen, Tel 0800 6931 000
Product-No: 70664-3

10,000 U Bensonase/ml deionised
water (=10U/ul)

5 g not-fat milk powder in 100 ml
PBS/Tween
Store at 4°C

3.03g Tris, 14.4g Glycine, 200 ml
Methanol, 2g SDS
Make up to 1.0 | in deionized water.

Appelera GmbH
Product-No: 72147

30g Tris, 1449 Glycine, 10g SDS
Make up to 1.0 | in deionized water.

14.364g Sucrose, 0.5g deoxycholic
acid sodium salt (DOC) 0.5g Nonidet
P40 (NP 40) Make up to 100 mlin
deionised water.Store at 4°C.

80g NaCl, 2g KCl, 11.5¢g
Na2HPO4x2H20-11.5g KH2PO4
Make up to 1.0 | in deionised water

Carl Roth GmbH. Tel 0800 5699000.
Product no: 2189.2. Prepare a 0.1M
stem solution

Add 1.0 ml Tween-20 to 1000 ml PBS
(1x)
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Pefabloc* (0.1M)

Phosphotungstic acid*

Primary antibody RIDA mAb P4*

Primary antibody RIDA mAb L42*

Proteinase K*

RGS-His antibody*

N-laurylsarkosine sodium salt*

Tris polyacrylamide gel (16%)
(separating gel)
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100 mg Pefabloc. Make up to 4.17 ml
in deionised water. Store at —20°C.
Roche

Product-Nr. 11429868001

Sigma

Product-Nr: P4406

PTA solution:

49 PTA

691 mg MgClI2

Fill to 100 ml with deionized water
Adjust pH to 7.4 with NaOH

R-Biopharm Tel.: +49 6151 8102 - 0

R-Biopharm Tel.: +49 6151 8102 - 0
Product-No: R8007
Store at 4°C

R-Biopharm Tel.: +49 6151 8102 - 0
Product-No: R8005
Store at 4°C

Sigma Tel.: 0800-5155000
Product-No: P5568
Store at 4°C

Qiagen, Tel: +49 2103 2912000
Product-No: 34610

Sigma tel: 0800 5155000.
Product No: L5125

3.0 ml deionised water

3.75ml 1.5 M Tris/HCI (pH 8.8)
8.0 ml Acrylamide

750 pl Sodium dodecyl sulphate
(10%)

100 pl Ammoniumperoxidisulphate
(10%)

10 pl Tetramethylethylenediamine
(TEMED)
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Stacking gel (4%) 6.0 ml deionised water
2.5ml 0.5 M Tris/HCI (pH 6.8)
1.3 ml Acrylamide
500 ul Sodium dodecyl sulphate
(10%)
200 pl Ammoniumperoxidisulphate
(10%)
20 pl Tetramethylethylenediamine
(TEMED)

Molecular weight marker* Precision Plus Dual Color Marker
(BioRad)
Product-No. 161-0374

Tween-20 Merck
Product-No: 8.170-722.500
Tel.: +49 6151 39720

Sample Buffer (10x) 2 g sodiumdodecylsulphate, 5 ml
Tris/lHCI (AM, pH 7,4 ), 5 ml 2-
Mercaptoethanol,

3 g sucrose, ca. 20 drops 1% brom-
phenolblue, fill up to 20 ml with
deionised water, adjust pH to 6.8 with

HCI.

Sample Buffer (2x) Dilute sample buffer (10x) 1:5 in

(working solution) deionised water

2.2. Equipment

Balance

(0.002g-329)

Biological safety cabinet

Chromatography paper Whatman Tel. +49-551-50686-0
Product-Nr. 3030 917

Centrifuge (maximum 14,000q) Eppendorf, Tel: +49 4053801-0

No temperature control necessary Product-No: 5417R
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Electrophoresis cell Biorad, Tel: +49 89 318 840
Product-No: 165-2944

Power supply Immobilon PVDF membrane Millipore
Product-No:JPVH 00010

Freezer (4°C, -20°C)

Heating block
(37°C, 55°C, 95°C)

Pipette(0.5 -2.5 pl) <6.0% precision
Pipette(2.0 -20 pl) <2.0%
Pipette (10-100pl) <0.7%
Pipette (0.1-1.0 ml) <0.3%

Power supply

Immobilon PVDF membrane Millipore Tel: +49 01805 045 645
Product-No:JPVH 00010
Ribolyser Thermo Electron
Hybaid

Product-No: FP120 HY-230

Transblot Semidry Cell Biorad, Tel: +49 89 318 840
Product-No: 170-3949

Versadoc Imaging system Biorad, Tel: +49 89 318 840
Product-No: 170-8050

3. Procedure/Method
All steps with infectious material are carried out in an appropriate safety cabinet.

3.1. Purification and proteinase K digestion

» Prepare 10% (% weight in volume [w/v] ) homogenate from brainstem
samples, in homogenization buffer by using a Ribolyser (Hybaid,
Heidelberg, Germany) set for 2 x 45 seconds; velocity unit 6.5.

» Remove gross cellular debris by centrifugation at 6.000 g for 1 min at room
temperature.

» Add 2.5ul Benzonase (10.000 U/ml) and 5 pl MgCI2 (100 mM) to 500 ul
homogenate and incubate samples for 30 min at 37°C with constant
agitation (550 rpm).

» Add 25 ul PK solution (1 mg/ml) and incubate at 55°C for 1 h.
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Stop digestion by addition of 10 pl Pefabloc (0.1 M) and heating for 5 min
at 95°C.

Mix samples with 500 ul PBS containing 4% (w/v) sarkosyl and incubate for
30 min at 37°C with constant agitation (550 rpm).

samples are adjusted with 78.2 ul of a stock solution containing 4% (w/v)
sodium phosphotungstic acid and 34 mmol/l magnesium chloride to give a
final concentration in the sample of 0.3 % (w/v) sodium phosphotungstic
acid.

Incubate samples at 37°C for 60 min with constant agitation (550 rpm)
before centrifugation at 14.000g for 30 min at room temperature

3.2. SDS-PAGE and Western blot

>

>

After careful isolation of the supernatant, resuspend pellets in 40 pl sample
buffer, heat for 5 min at 95°C and centrifuge shortly.

Load samples on 16% Tris-polyacrylamide gels. Each sample is loaded on
at least two gels. The sample volume to be loaded on the gel depends on
the signal of the diagnostic sample in comparison with the positive controls
(see section 3.3). A sheep scrapie, a bovine BSE and a negative control
must be included in each assay.

Electrophoresis is carried out at 100V (stacking gel) followed by 200V
(separating gel) until the dye front reaches the bottom of the gel
(approximately 90 mins).

Transfer proteins onto polyvinylidene fluoride membrane (Millipore,
Billerica, USA) using a semi-dry blotter set at 15 V and 0.3 A/Gel for 45
minutes.

Incubate membranes for 1 h in 5 % (w/v) non-fat milk powder in PBS
containing 0.1 % (v/v) Tween-20 (PBST) to block unspecific binding

One gel is incubated with the monoclonal antibody L42 (binds to amino
acids 145 to 163 of the ovine PrP) at a concentration of 0.4 pg/ml in 5%
(w/v) non-fat dry milk powder in PBST

The second gel is incubated with the monoclonal antibody P4 (binds to
amino acid 89-104 of the ovine PrP) at a concentration of 0.4 ug/ml in 5%
(w/v) non-fat dry milk powder in PBST
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Incubate membranes for 1.5 h at room temperature

Wash three times for ten minutes in PBST

Incubate in alkaline phosphatase-conjugated anti-mouse immunoglobulin
(0.15 pg/ml) for 1 h at room temperature

Wash three times for ten minutes in PBST

Equilibrate membranes two times for two minutes in Assay buffer

Add 1.5 ml CDP Star substrate on the membrane and incubate for five
minutes

» Visualize signal using either a digital imaging system (e.g. VersaDoc) or
an X-ray developing system

YV VYV

YV VYV

3.3. Data analysis

The blots are analysed visually, evaluating the three points mentioned in the
introduction:
According to the FLI-Test, PrPS¢in a sample will be judged BSE-like, if the sample
conforms to all three biochemical attributes:
= the glycoform ratio shows a clear predominance of the diglycosylated form
» the signal obtained using mab L42 is clearly stronger that the signal
obtained with mab P4
» the molecular mass of the unglycosylated PrP is lower than that of the
scrapie control
In case these three points cannot be answered by visual interpretation, the blots
needs to be analysed using the Quantity One software. If that does not lead to a
clear result, the test needs to be repeated.

Testing must also be repeated if the results of the positive or negative controls are
untypical or if the result of the diagnostic sample cannot be interpreted following
the above described method. This might be:

- very faint signals (repeat FLI-test with a higher amount of brain homogenate)

- very strong signals (dilute resuspended sample in an appropriate volume)

Annex-1 - Interpretation of the results
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30 kDa

(@)

(b)

Figure 1 Comparison of electrophoretic profiles and antibody labeling of
PrPSc after proteinase K digestion, PTA-precipitation and immunoblotting
using mAb L42 (a) or mAb P4 (b). Both blots are loaded with the same quantities
of precipitated PrPs¢ of each sample. Negative sheep (lane 1), BSE in cattle (lane
2), BSE in sheep (lane 3) and scrapie in sheep S 33/02 (lane 4).
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Annex-2 Gel loading plan (example)

ane Sample

Negative control without PK

Negative sheep (negative control) + PK

Protein marker

Sample 1

Sample 2

Sample 3

BSE in cattle control

OINOO| OB WINPT

Scrapie in sheep control

Reference

Gretzschel, A., Buschmann, A., Eiden, M., Ziegler, U., Luhken, G.,Erhard, G. and
Groschup, M.H. (2005) Strain typing of German transmissible spongiform
encephalopathies field cases in small ruminants by biochemical methods. J Vet
Med B Infect Dis Vet Public Health. 52(2):55-63
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THE CIDC-LELYSTAD DISCRIMINATORY METHOD

1. Introduction

This procedure describes a method to discriminate between BSE and
scrapie-like status in brain isolates of confirmed TSE-positive sheep and
goats. The intention is to find BSE-like infections in small ruminants. The
method described is based on the findings of Thuring et al. (2004). It
consists of two Western blots run in parallel with the same set of samples,
using mostly materials and procedures of the Prionics Check Western test
for BSE testing. Essential difference is the use of the two blots and the their
development with different PrP-specific monoclonal antibodies, P4 and
94B4. The use of two blots obviates the need of molecular weight estimation
of the PrP™s protein bands, and thus is not subject to variations in such
measurements. Visual inspection will already in most cases yield a
diagnosis, but with difficult cases a density scan of photographic film can be
recorded and from this a BSE-like diagnosis can be based on the density
ratio 94B4/P4 using appropriate software. Nevertheless, other
characteristics can still be estimated like molecular weight - provided
molecular weight markers are run alongside - and glycoprofile. However,
these measurements are not the purpose of the method.

TSE-positive isolates are usually initially detected by routine testing for TSE
in small ruminants and confirmed positive by histopathology and
immunohistochemistry. The sample must be retested from homogenate
together with known bovine BSE, ovine scrapie and, if available but not
necessary, experimental BSE sheep isolate as reference samples to
confirm the validity of the test.

The behaviour of atypical scrapie material in this method is discussed in the
interpretation of the results (paragraph 5.5.6).

Definitions
PrP Prion protein
Prpc Normal isoform of prion protein
Prpsc Disease associated isoform of PrP
Prpres Prion protein resistant to proteinase K, a diagnostic marker
for disease.
BSE Bovine Spongiform Encephalopathy
TBST Tris Buffered Salt Solution with 0,05% Tween 20
MADb monoclonal antibody
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3. Materials

3.1 Chemicals and reagents

Pipette tips 0-10 pl

Pipette tips 10-250 pl

Pipette tips 100-1000 pl

H20 demineralized or distilled water

96-well digestion plate Life Systems Design, cat.no. 02-1402-

0,2 ml 0595

Lid for microplates Greiner, cat.no. 656101
Proteinase-K Prionics Check Western
Digestion stop buffer Prionics Check Western
PAGE sample buffer Prionics Check Western

1/1 Diluted PAGE PAGE sample buffer/H20 1/1 (v/v)
sample buffer

Homogenisation  buffer Prionics Check Western
5x concentrated

12% NuPAGE gels, 17- Invitrogen, cat.no. NP 0349
lanes

NuPAGE MOPS/SDS Invitrogen, cat.no. NP 0001
running buffer 20x

running buffer 1x 50 ml running buffer 20x, 950 ml H20
NuPAGE anti oxidant Invitrogen, cat.no. NP 0005
Distilled water

Control sample Prionics Check Western
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PVDF membrane,

0.45 pm
Chromatography Paper,
3MM Chr,

Methanol 100%

PVDF blocking buffer 5x
concentrated

MAb 94B4

MAb P4

Conjugate

Luminescence buffer

10x
CDP-star, ready to use

15 & 50 ml conical BD
Falcon tubes

Tissues

Saran foil

ECL- hyperfilm
X-ray film developer
X-ray film fixer

Transfer buffer 10x
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InVitrogen, cat. no. LC5602; dilute 2 pl
in 10 pl 1/1 PAGE sample buffer; do not
heat.

Millipore, cat.no. IPVYH00010

Whatman, cat.no. 3030917

Merck, cat.no. 1.06009

Prionics Check Western

CIDC-Lelystad, Lelystad, The
Netherlands

R-Biopharm, Almere, Netherlands
Prionics Check Western or rabbit anti-
mouse immunoglobulin G conjugated to
alkaline phosphatase (Dako, Glostrup,

Denmark).

Prionics Check Western

Roche, cat.no. 2 041677

BD Biosciences, #352196&352070

Dow

Amersham, cat.no. RPN3103K
Konica, cat.no. 102665
Konica, cat.no. 102663

30,28 g Tris base, 144,13 g Glycine,
add distilled water to 1000 ml
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Transfer buffer 1x Add sequentially in a container: 300 ml
transfer buffer 10x, 2.6 L H20, 300 ml
methanol 100%. Use as cold solution.

TBST 8 g NaCl, 0,2 g KCI, 3 g Tris base, add
distilled water to 1000 ml, adjust to pH
7,4. Add 0,5 ml Tween 20

Ponceau S 40x 5 g Ponceau S, 1000 ml distilled water ,
50 ml 100% acetic acid

Ponceau S 1x 25 ml Ponceau S 40x, 975 ml TBST

3.2 Equipment

Biological Safety Cabinets, Class Ilb

— Heating block 50°C

— Heating block 96°C

— Power Supply

— Electrophoresis unit

— Transfer tank

— Transfer cassette

— Transfer sponges

— Perspex plates (size 23 x 17 cm)

— Cooling unit transfer tanks

— Multichannel pipettes : 5-50 pl, 20-200 pl

— Single channel pipettes: 2-20 ul, 20-200 ul, 100-1000 pl
— Rocking platform

— Membrane incubation boxes

— Vortex

— Film developing machine

— X-ray cassette (24x18 cm)

— Glassware (flasks): 100 ml, 500 ml and 1 liter
— 20°C freezer
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3.3  Reference materials

Confirmed positive brain isolates each of bovine BSE and ovine scrapie
(and if available, but not necessary, an ovine BSE isolate from an
experimentally infected sheep) are used as reference material.

The Prionics control sample in this test is used as control sample for
Western blotting and immunoassay.

A molecular weight marker kit is used for molecular weight estimations like
Magic Mark XP from InVitrogen. The protein reference standards in this kit
react with the anti-mouse Ig or anti-rabbit Ig alkaline phosphatase
conjugates.

5. Method
5.1 Safety

Work with TSE agents or prions or potentially prion containing materials has
to be performed in strict accordance with National Safety Regulations.

Laboratories must adhere to National Safety Regulations, but the following
information, published by The Advisory Committee for Dangerous
Pathogens (ACDP) is available for guidance: “Transmissible Spongiform
Encephalopathy agents: safe working and the prevention of infection”,
Department of Health, London, UK (can be ordered at the Stationery Office,
ISBN 0113221665, phone number +44 (20) 7873 9090). An update is
available on the UK department of Health CJD website (
http://www.doh.gov.uk.cjd/tseguidance/)

5.2 Equipment

Start the Biological safety cabinet 15 minutes before use.

— Preheat the heating block for incubation at 50°C 1 hour before use.
— Preheat the heating block for incubation at 96°C 1 hour before use.
— Precool the cooling unit used for blotting at 8°C 1 hour before use.
— Switch on the X-ray film developing machine 20 minutes before use.

— The development time of the X-ray film varies between 0.5 -12
minutes.
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5.3Flow diagram: Scrapie
positive isolate
tK digestion homogenate
électrophoresis of digested samples (PAGE)
iual Western blotting (two membranes)
#rotein staining with Ponceau S
IJ/mmuno assays (2 separate antibodies)
Antigen detection with X-ray film

5.4 Procedure

5.4.1 Proteinase K digestion

— Add 10 pl proteinase K to the wells of the digestion plate.
— Add 100 pl homogenate to the wells of the digestion plate.
— Mix 5 times by up and down pipetting.

— Cover the digestion plate with a lid for microplates.

— Incubate 1 hour at 50°C in the heating block.

— Add 10 pl digestion stop solution to the wells of the digestion plate.
— Add 100 pl sample buffer to the wells of the digestion plate
— Mix 5 times by up and down pipetting.

— Boil the samples 5 minutes at 96°C in the heating block.

— Cool the digestion plate for 5 minutes at room temperature
— Heat the control sample 2 minutes at 65°C.

— Place an aliquot of Magic Mark XP from freezer to room temperature.
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5.4.2 Electrophoresis: each sample is loaded onto 2 gels

— Fill the electrophoresis unit with 3 cm running buffer (1x times
concentrated).

— Remove the tape from the gel cassette.
— Remove the comb from the gel cassette.

— Place the gel cassettes in the electrophoresis unit (the side of the
sample application is directed to the inner chamber).

— Raise the gel and clamp into the electrophoresis unit

— Fill the lanes with running buffer (1 times concentrated).
— Add 10 pl control sample

— Add 5 pul of Magic Mark XP in lane 2.

— Add 10 pl reference and test sample into the lanes according to the
test protocol and the next table:

Lane 1 |Control sample

Lane 2 | Magic Mark XP

Lane 3 |ovine scrapie reference sample
Lane 4 |bovine BSE reference sample
Lane 5 |Test sample 2

Lane 6 |Test sample 3

Lane 7 | Test sample 4

Lane 8 | Test sample 5

Lane 9 |Test sample 6

Lane 10 | Test sample 7

Lane 11 | Test sample 8

Lane 12 | Test sample 9

Lane 13 | Test sample 10

Lane 14 | Test sample 11

Lane 15 | Test sample 12

Lane 16 | Test sample 13

Lane 17 |ovine BSE reference sample (or bovine BSE
reference sample)

— Release the clamp, lower the gel cassette to the bottom of the
electrophoresis unit and clamp the gel cassette again.
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— Fill the inner chamber with running buffer 1x until the running buffer is
above all lanes.

— Add 500 pl NU PAGE anti oxidant to the inner chamber.

— Fill the outer chamber till equal level of running buffer in the inner
chamber.

— Electrophorese the samples 45 minutes at 200V.

5.5.3 Western blotting

Soak the PVDF membrane for 10 seconds in methanol.

— Incubate the membrane for 15 minutes in transfer buffer on a shaker.

— Place the clear side of the transfer cassette in a tray filled with transfer
buffer 1x.

— Put a sponge on the clear side of the transfer cassette.
— Place a chromatography paper on the sponge.

— Place the equilibrated membrane on the chromatography paper.

— Open the gel cassette with the gel knife.

— Place the gels in the correct position on the membrane (lane one from
the gel at the left side of the membrane).
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membrane

Gel 1l

Gel 2

— Mark with a pencil the position of the gels on the membrane.

— Put a chromatography paper on the gels.

— Place a sponge on the chromatography paper.

— Close the transfer cassette.

— Fill the transfer tank with transfer buffer 1x.

— Place the transfer cassette in the transfer tank with the dark side of the
transfer cassette to the dark side (cathode or negative pole) of the

transfer tank.

— Close the transfer tank, connect the electrode and blot 1 hour at 150V
at 8°C or overnight at 30V at 8°C.

5.5.4 Ponceau S staining
— Stain the blotted membrane 1 minute with Ponceau S 1x .
— Mark with a pencil the position of the molecule weight markers of the
lane with Prionics control sample.

— Mark the position of the proteinase-K band where visible.
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Wash the membrane 2-3 times with TBST.

5.5.5 Immuno assay

Incubate the membrane in blocking buffer 1x for 30 minutes at room
temperature on a rocking platform.

Dilute the primary monoclonal antibodies P4 and 94B4 in TBST to 0.2
Hg IgG/ml. (Substitutes for PrP-core antibody 94B4 are either MAb 6H4
[1:5000, source Prionics Check Western test,] or 9A2 [0.2 pg/ml, source
CIDC-Lelystad])).

Cut the membrane in two parts, corresponding to gel 1 and 2.

Mark the two membrane parts with a pencil for gel number (1 and 2)
and monoclonal antibody to be used in the assay (resp. P4 and 94B4).

Incubate the membranes one hour with monoclonal antibodies P4 and
94B4 at room temperature on a rocking platform.

Wash the membranes 3x5 minutes with TBST on a rocking platform.
Dilute the conjugate 1:5000 in TBST.

Incubate the membranes 30 minutes with conjugate at room
temperature on a rocking platform.

Wash the membranes 5x5 minutes with TBST at room temperature on
a rocking platform

Equilibrate the membranes 5 minutes with luminescence buffer 1x at
room temperature on a rocking platform.

Add CDP-star (ready to use) to the membranes.

Distribute the substrate equally over the membranes, and incubate for
5 minutes at room temperature

Discard the CDP-star.

Place the 2 membranes besides each other on a perspex plate.
Dry the membranes with tissue.

Place the perspex plate with the membrane in Saran foil.
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— Place the perspex plate in the X-ray cassette.

— Place in the dark an X-ray film on top of the plate and close the cassette.
— Expose the film for 0.5, 1, 5, and 15 minutes in the dark.

— Develop the X-ray film in the film developing machine. The film should
have the lanes not overexposed which means that PrP"™s bands per lane
should be visible as separate bands. Sometimes films with different
exposure times are required to have all samples on an acceptable
density.

5.5.6 Visual Interpretation

— BSE and scrapie appear with a characteristic PrP™* 3 banding pattern,
the lowest visible band producing the weakest signal (upper band =
diglycosylated, middle = monoglycosylated and lower = unglycosylated
PrP™®s). In a weak sample only the stronger upper 1 or 2 bands are
visible).

— Discriminating BSE-like isolates from scrapie-like isolates in TSE
infected sheep: For BSE-like isolates a relative difference is noted in
staining intensity with P4 (weak or negative) clearly weaker than 94B4.
MAb 94B4 (and Mab’s 6H4 and 9A2) detects all BSE- and scrapie-
isolates well. MAb P4 detects only scrapie isolates well. From this
follows, that Scrapie-like isolates hardly exhibit a difference in staining
intensity between both antibodies per sample. If there are doubts about
the interpretation, a density scan can be made. Again: the diagnosis is
only valid if the blots were run together, and if they were exposing the
same film. See paragraph below: digitalisation and interpretation of
results.

— Molecular weights of PrP™s bands: MAb 94B4 (and MAb 6H4 and 9A2)
detects also slight modifications in molecular weight of PrP™s bands
between scrapie and BSE isolates related to the respective control
scrapie samples on the same gel.

— The Prionics control sample (see Fig. 1, lanes 1) reacts strongly with
MAb 94B4 (and MAb’s 6H4 and 9A2) and -relative to this - MAb P4 yields
only weak staining. This is due to the relatively low affinity of P4 for
bovine PrP. P4 has a much better affinity for ovine PrP than for bovine
PrP.
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— The recently detected Nor98-like cases and potentially other atypical
forms of TSEs in sheep and goat (Benestad et al., 2003; Orge et al.,
2004; Buschmann et al., 2004; Gavier-Widen et al., 2004; De Bosschere
etal.; 2004; Onnasch et al., 2004; LeDur et al., 2005; Everest et al., 2006)
differ from BSE and classical scrapie in sheep, because of a very
different PrP™s banding pattern and a reduced resistance to PK
treatment. Atypical cases will, therefore, not show up in this procedure
and, if they do, these will have a prominent reactivity with antibody P4
which is stronger than with core specific antibodies 6H4 or 94B4.

Digitalisation and interpretation of dubious results from visual inspection:

Usually, the diagnosis negative (NEG) and BSE-like (BSE) can be concluded by
visual inspection of the film. Lanes which contain bovine or ovine BSE samples will
show a weak to negative staining with P4, while 94B4 (or 6H4 or 9A2) will exhibit
a clearly stronger than P4 staining.

However, when the difference between the P4 and 94B4 blot is less clear for a
certain sample, the data can be subjected to a more quantifiable approach. In that
case the film exposed to the two blots with monoclonals 94B4 (or 6H4, 9A2) and
P4 have to be scanned using a scanner for density recording. For those samples
which have been designated TSE-positive i.e. reactive with 94B4 (or 6H4, or 9A2),
densities of protein bands can be recorded from the film with e.g. an Agfa Duoscan
T200XL scanner, further processed with GelPro software (MediaCybernetics,
Silver Spring, Md.), or other software dedicated to process electronic data from
blots. By using similar measuring windows for each set of lanes (94B4 and P4) the
densities of the two blots per sample can be derived by the Gelpro software. The
GelPro software can express the data as integrated optical densities (I0OD). These
IOD values are further used for density ratio calculations by hand, or by digital
processing in a spread sheet program like Microsoft Excel. The ratio to be
calculated is: 94B4/P4 (or 6H4/P4, or 9A2/P4). Any ratio value >1.5 is indicative
for a BSE-like diagnosis (see Thuring et al., 2004; see example of ring trial samples
in Figures 1 and 2).
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Figure 1. Example of BSE and scrapie samples obtained for a ring trial. Two
blots are from gels run in parallel, one developed with MAb 6H4, the other with
MADb P4 as indicated. Films were exposed for 30 seconds to obtain densities
with limited fusion between the PrP'™s triplet bands. This is a very short
exposure time, but longer exposure of films will be required for less intense
staining samples (like in lane 5), or even rerun when positive neighbouring
samples are overshining. Samples: in lanes 4-15 EURL# samples have been
applied, in lane 1 the Prionics control sample (bovine brain homogenate plus
markers), lane 2 molecular weight marker lane with Magic Mark XP (Mr from
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bottom to top of respectively 20, 30, 40, 50, 60, 80, 100, 120, and 200 kDa; the
latter is not visible in the example), lane 3 bovine BSE brain, lane 16
experimental ovine BSE brain, and lane 17 ovine scrapie brain. Lanes 3-17
were all subjected to digestion with proteinaseK.
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Figure 2: In this table the 10D density values recorded with a scanner from film, and further
processed in GelPro are presented. Blots were run parallel and exposed together in a single
casette to photographic film. While in figure 1 only two blots are shown, in fact four blots were
developed with respectively MAb's 6H4, P4, 94B4 or SA2 at 1/5000, 0.2, 0.2 and 0.2 pg lgG/ml.
Those samples which by density scanning received a 6H4/P4 density ratio of more than 1.5 are
designated BSE-like, if 1.5 or smaller scrapie-like. The same cut-off level holds for the ratio’s:
94B4/P4 and SA2/P4. B, BSE-like diagnosis; 5, scrapie-like diagnosis, N, TSE-negative.
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THE ISS DISCRIMINATORY WESTERN BLOT METHOD

Introduction

The ISS discriminatory Western Blot is an immunoblotting technique based
on the detection of abnormal prion protein (PrPSc) from the central nervous
tissue of sheep and goat. The test allows the determination of the molecular
weight and uses a double antibody detection method which enables
discrimination to be made between cases of scrapie and experimental BSE.

Safety

Work with prions or potentially prion-containing materials has to be performed
in strict accordance with National Safety Regulations.

Laboratories MUST adhere to National Safety Regulations, but the following
information, published by The Advisory Committee for Dangerous Pathogens
(ACDP) is available for guidance : “Transmissible Spongiform
Encephalopathies (TSE) agents: safe working and the prevention of
infection’. Copies can be obtained (ISBN 0113221665), from Department of
Health (London) Stationery Office (Telephone +44 (20) 7873 9090). An
update is available on the UK Department of Health web site
(http://www.doh.gov.uk.cjd/tsequidance/).

Materials

Critical reagents, equipment and materials that should be necessarily
obtained from the mentioned manufacturers are indicated with *

Commercial reagents

Methanol

NuPage Antioxidant * INVITROGEN Tel. 0039029822201
Prod. n°.NP0005
Store at +4°C

NuPage LDS Sample Buffer INVITROGEN Tel. 039029822201

(4x) * Prod. n°.NP0O007
Store at +4°C
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NuPage MOPS/SDS
*Running Buffer (20x)

NuPage MOPS/SDS
Transfer Buffer (20x) *

NuPage Reducing Agent
(10x)

NuPage 12% Bis-Tris Gel
1.0mm 12well *

Precision StrepTactin-HRP
Conjugate

Precision Plus Protein
Standards

Primary antibody : mAb P4*

Primary antibody : mAb
SAF84 *

Proteinase K*

PVDF Membrane
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INVITROGEN Tel. 0039029822201
Prod. n°.NP0001
Store at RT

INVITROGEN Tel. 039029822201
Prod. n°. NP0006-1
Store at +4°C

INVITROGEN Tel. 039029822201
Prod. n°.NP0004.

Use 1:10 in distilled water

Store at +4°C

INVITROGEN Tel. 039029822201
Prod. n°.NP0342 box
Store at +4°C

BIORAD Tel. 003902216091
Prod. n°. 161-0380

Use 1:1000000 in PBS-T
Store at +4°C

BIORAD Tel. 003902216091

Prod. n°. 161-0363

Store at -20°C
RIDASCREEN-Biopharm

Tel. 00 39 059652504

Prod. n°. R8007

Dilute at Img/ml in distilled water and
store at +4°C

SPI-BIO Tel. 00330139306260

Prod. n°. A03208

Dilute at 0.1mg/ml in distilled water and
store at+4°C

SIGMA Tel. 00390233417321
Prod. n°. P6556

MILLIPORE Tel. 0039848845645
Prod. n°. IPVH00010
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£ Y
Super Signal West Femto PIERCE Tel. 0039023819560
includes: Prod. n°. 34095
Lumino/Enhancer solution Store at +4°C

Stable Peroxide solution
HRP-conjugate Goat anti-
mouse

Reagents

Blocking Buffer
Phosphate Buffered Saline (PBS) 1x pH7.4 + 1% (w/v) Skim milk powder

Oxoid #L31). Store at +4°C up to 10h .

Digestion buffer
1.2g TrisHCI (M-Mediacl #IB70162) in 100ml distilled water, adjusted to pH

7.4 by adding HCI (Carlo Erba reagents #7647-01-0) and NaOH (J. T.
Baker #0402). Add 4g Sarcosyl (Sigma #L5125). Store at +4°C upto 1
month.

Digestion stop solution (phenylmethylsulfonyl fluoride - PMSE
0.087g PMSF (Sigma #P-7626) (w/v) in 5ml 100% ethanol. Store at -20°C
up to 1 year.

Homogenisation buffer
1.2g TrisHCI (M-Mediacl #IB70162) in 100ml distilled water, adjusted to pH

7.4 by adding HCI (Carlo Erba reagents #7647-01-0) and NaOH (J. T.
Baker #0402). Store at +4°C up to 1 month.

Loading buffer 1x
NuPage LDS Sample Buffer (4x): NuPage Reducing Agent: distilled water

1: 0.4: 2.6. Use freshly prepared solution.

Loading buffer 2x
NuPage LDS Sample Buffer (4x): NuPage Reducing Agent: distilled water

1: 0.4: 0.1. Use freshly prepared solution.

Phosphate Buffered Saline (PBS) 20x pH7.4

80g NaCl (J. T. Baker #0278), 2g KCI (ICN Biomedicals #151944), 14.42¢g
Na2HPO4 (ICN Biomedicals #191440) and 2g KH2PO4 (ICN Biomedicals
#194727) in 1000ml distilled water, adjusted to pH 7.4 by adding HCI (Carlo
Erba reagents #7647-01-0) and NaOH (J. T. Baker #0402). Store at +4°C
up to 2 months.

Phosphate Buffered Saline (PBS) 1x pH7.4
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50ml Phosphate Buffered Saline (PBS) 20x pH7.4 in 950ml distilled water.
Use freshly prepared solution or store at +4°C up to 10h.

Phosphate Buffered Saline Tween 20 (PBST) pH7.4
Phosphate Buffered Saline (PBS) 1x pH7.4 + 0.05% Tween 20 (Sigma

#P5927). Use freshly prepared solution or store at +4°C up to 10h.

Primary Antibody Buffer
Phosphate Buffered Saline (PBS) 1x pH7.4 + 0.05% Tween 20 (Sigma

#P5927) + 1% (w/v) Skim milk powder(Oxoid#L31). Use freshly prepared
solution or store at +4°C up to 10h.

Proteinase K solution

Add 1ml distilled water to PK batch, mix and make up to 5ml with distilled
water in 15ml eppendorf. Store at —20°C in 320ul aliquots for up to 1 year.
Thawed aliquots should be used within the day and cannot be re-frozen.

Running buffer
40ml NuPage MOPS/SDS Running buffer (20x) in 760ml distilled water.

Use freshly prepared solution or store at +4°C up to 10h.

Secondary Antibody buffer
Add 2l Precision StrepTactin-HRP Conjugate to 10ml Primary Antibody

buffer (solution A) and then dilute solution A 1:200 in Primary Antibody
buffer. Use freshly prepared solution or store at +4°C for up to 4h.

Isopropanol/Butanol solution
Mix equal volumes of Isopropyl alcohol (Carlo Erba Reagents #415154) and

Butyl alcohol (J. T. Baker #8017). Use freshly prepared solution.

Transfer buffer

40ml NuPage MOPS/SDS Transfer Buffer (20x), 80ml Methyl alcohol (Carlo
Erba reagents #414814), 0.8ml NuPage Antioxidant in 680ml distilled water.
Use freshly prepared solution or store at +4°C up to 10h.

Equipment

e BalanceCapable of weighing 0,3g = 0,5mg

e Balance Capable of weighing 70g + 0,019
¢ Biological safety cabinets Class Il
e Centrifuge (capable of centrifuging EPPENDORF
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1.5ml Eppendorf tubes at
RCF at 20°C

Centrifuge rotor

Electrophoresis tanks *

Eppendorf tubes 1,5 ml

Freezer

Homogeniser

Imaging machine

Magnetic stirrer (heated)

Omni Tip Disposable Generator Probe
(one per sample)

Pipette

Pipette

Pipette

Pipette
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Tel. 00390255404120,000
Prod. name 5810R
Prod. No. 5811 000.010

EPPENDORF
Tel. 003902554041
Prod. No. 5804 726.006

INVITROGEN
Tel. 0039029822201
Prod. No. EI0001

EPPENDORF
Tel. 003902554041
Prod. n°. 0030120086

Capable of maintaining -20°C

OMNI INTERNATIONAL
Tel. 18007764431
Prod. name OMNI GLH220

BIORAD

Tel. 003902216091

Prod. name VersaDoc 1000 or
equivalent

VELP SCIENTIFICA s.r.l.
Tel. 0039039628811

Prod. No. 100162

Able to maintain 300rpm and
70°C

OMNI INTERNATIONAL
Tel. 18007764431

Prod. No. 30750

1-10ul

10-100ul

40-200ul

200-1000ul
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¢ PH meter HANNA INSTRUMENTS lItaly
s.r.l.
Tel. 00390773562014

e HI223Refrigerator Capable of maintaining +4°C

e Polystyrene tubes 5ml SARSTEDT
Tel. 00390458510114
Prod. n°. 55526006

e Power supply BIORAD
Tel. 003902216091
Prod. name Power Pac 200
Prod. No. 165-5053
Prod. name Power Pac 300
Prod. No. 165-5051
Ables to provide 200V constant
for one hour and 30V constant
for one hour

e Rocking platform

e Software * BIORAD
Tel. 003902216091

Quantity One

e Stainless steel forceps Disposable
e Stainless steel scalpels Disposable
e Thermomixer EPPENDORF

Tel. 003902554041

Prod. No 5350000013

Able to maintain heat at 38°C for
one hour, at 25°C for 30 minutes
and at 90°C for 10 minutes

e Transfer unit * INVITROGEN
Tel. 0039029822201
Prod. No. EI9051

e Whatman paper WHATMAN
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Tel. 004401622676670
Prod. No. 3030917

Procedure

Planning

A known ovine positive sample (scrapie control) is always included in each
run.

Molecular weight markers are always included to allow the analysis of
banding patterns and molecular weight determination.

Each gel is duplicated so that matching membranes will be produced to probe
with different antibodies. This enables a comparison of each sample for its
affinity for the two antibodies targeted at different epitopes of the prion
protein.

Homogenisation

Work in an appropriate safety cabinet

Take 250-350mg of brainstem material, put into a 5 ml polystyrene tube and
record the weight.

Add homogenisation buffer to provide 20% wi/v suspension (e.g. 1.5ml of
buffer to 300mg of tissue).

Place a clean homogenisation probe into the Omni homogeniser and
homogenise for 1 min, with the homogeniser speed set at “3”.

The homogenate may be kept frozen at -30°C and tested at a later date. The
homogenate is stable for 3 weeks at -30°C.

Clarifying centrifugation and protease digestion
Work in appropriate safety cabinet
Set a thermomixer to 25°C.

Label a Eppendorf tube for each sample and distribute 150ul of digestion
buffer in each tube with a micropipette (40-200pl).

Transfer 150ul of homogenate from the homogenisation tube to a 1.5ml
Eppendorf tube with a micropipette (40-200ul) and mix thoroughly.
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Place the Eppendorf tubes in the thermomixer (1000 rpm) and incubate for
20 mins.

Set a thermomixer to 38°C.

Place the Eppendorf tubes in a centrifuge, ensuring rotor is balanced.
Centrifuge for 10 mins at 1,000g at room temperature.

Label a Eppendorf tube for each sample and add 50ul of proteinase K
solution to each tube using a micropipette (10-100pl).

Remove 250ul of supernatant using a micropipette (200-1000ul), place in
the labelled Eppendorf tube and mix thoroughly by pipetting.

Place the tubes in the thermomixer set at 38°C and at 1000 rpm. Incubate
for 60 mins.

Remove the tubes from the thermomixer and add 10pl of digestion stop
solution to each tube using a micropipette (10-100ul).

Label a new Eppendorf tube for each sample and put 30ul of loading buffer
2x into each tube using a micropipette (10-100ul).

Add 50yl of digested homogenate into each Eppendorf tube using a
micropipette (10-100ul) and mix thoroughly.

Keep the remaining digested homogenate frozen at -30°C for later use (see
Sample concentration). The digested homogenate is stable for 1 week at -
30°C.

Sample concentration (to be used only for samples negative after the first
analysis — see Data analysis)

Weakly positive or negative samples should be retested after PrPSc
concentration. In these cases the scrapie control should also be
concentrated.

Defrost the digested homogenate and mix thoroughly using a micropipette
(200-1000 pl)

Label a new Eppendorf tube for each sample and put 200pl of
isopropanol/butanol solution in each tube using a micropipette (40-200ul).

Add 200 pl of digested homogenate in the Eppendorf tubes using a
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micropipette ul (40-200pl) and mix thoroughly
Centrifuge at 200009 for 30 mins at 20°C.

Discard the supernatant and dry tubes by inverting onto absorbent paper for
5 mins.

Add 50yl of loading buffer 1x to each Eppendorf tube using a micropipette
(20-100pI) and mix thoroughly.

Electrophoresis
Set a thermomixer to 90°C.

Prepare gels according to manufacturer’'s conditions. Set up the
electrophoresis tanks. Label the gels. Place two gels in each tank, the shorter
sides facing inward. Clamp the gels in place. Fill the upper and lower buffer
chambers with running buffer.

Heat the samples in the Eppendorf tubes in a thermomixer set at 90°C for 10
mins.

Centrifuge the tubes at 100009 for 5 mins at room temperature.

Heat the molecular weight standard at 90°C for 2 mins. Add 5ul of molecular
weight standard to 65ul of loading buffer 1x (70ul of diluted molecular weight
standard are needed for two gels).

Load 10yl of either sample, molecular weight standard or loading buffer 1x in
the lanes of two identical gels, according to the gel plan described in annex
1.

Add 500ul of Antioxidant into the upper chamber. Place the lid onto the tank.
Connect the red electrode on the electrophoresis tank lid into the red socket

on the power supply and the black electrode into the black socket. Set the
power supply to 200V constant and run for 55-60 mins.

Protein transfer

While the gels are running, cut the PVDF membrane with scissors to fit all the
gels to be transferred. One membrane per antibody. Handle the membrane
with care, using forceps at the corner.

Pre-treat the PVDF membranes, by soaking them in methanol for 15
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seconds. Transfer to distilled/deionised water for 2 minutes. Equilibrate the
membranes in transfer buffer for at least 15 minutes. Cut two sheets of
Whatman paper to the size of each membrane. Wet the sponges and the
sheets of Whatman paper in transfer buffer.

When electrophoresis has finished, remove the gels from the tanks and open
the gel plates with a cleaver.

Trim the gels with the cleaver to remove the top 1/3 and the bottom just below
the dye-front. Cut a corner of the gel corresponding to the upper part of the
control lane. Place the gels in transfer buffer and gently agitate for a few
seconds before placing in sandwich.

Open the transfer unit and place in a tray containing transfer buffer with the
deeper part of the transfer cassette facing upwards. (Ensure all following
steps are immersed in transfer buffer). After each layer is added to the
sandwich roll out air bubbles with a roller. On the bottom of the sandwich
place two sponges, a piece of wetted Whatman paper and the gel. Label the
PVDF membrane and put it on the gel. The second piece of Whatman paper
is placed on top of the membrane. The final two sponges are placed on top
of the blotting paper and the cassette is closed.

Place the cassettes in the electrophoresis tank. Top up the inner chamber
with cold transfer buffer and the outer chamber with cold distilled water.
Position the lid on top and connect to the power supply (red to red, black to
black). Run the power supply at 30V constant for 60 minutes.

When the run has finished, disassemble the sandwich and cut a corner of the
membrane corresponding to the corner of the gel previously identified, before
placing the membranes in incubation boxes in PBST buffer for 10 minutes at
room temperature on a rocking platform.

Immunological detection

Place the membrane in 25ml of blocking buffer on a rocking platform for 50
mins at room temperature.

After a wash with 50ml of PBST, the membranes are incubated for 50 mins
on a rocking platform at room temperature in 15ml of a 1:250 dilution of
primary antibody SAF84 or 1:5000 of primary antibody P4 in primary antibody
solution.

Wash the membranes five times for 5 mins with 50m| PBST.
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Incubate the membranes for 50 mins on a rocking platform at room
temperature in 15ml of a 1:1000 dilution of HRP-conjugated goat anti- mouse
antibody in freshly prepared secondary antibody solution.

Wash the membranes five times for 5 mins with 50m| PBST.

Prepare chemiluminescence Super Signal West Femto (800pl
Lumino/Enhancer solution + 800ul Stable Peroxide solution for each
membrane).

Blot off the excess PBST very gently and transfer membrane to a clean glass
surface.

Add chemiluminescence Super Signal West Femto to the surface of the
membrane and distribute evenly, incubate for 5 minutes at room temperature.

Blot off the excess substrate and transfer to a clean polythene surface. Place
the membrane into the Versa Doc 1000 imager or equivalent, equipped with
the Quantity One software, and detect the light signal.

Take a first image after 1 min of exposure. Check that samples do not
saturate the maximum light signal detectable by the imager (highlight
saturated pixels in the “transform” dialog of the Quantity One software). Take
a shorter exposure if any sample contain saturated pixels and then proceed
with longer exposures, up to 20 mins.

Data Analysis

The method described allows the quantification of the molecular weight of the
non-glycosylated band and the SAF84/P4 ratio relative to the scrapie control.

Ensure that signals to be analysed do not contain saturated pixels.

Samples negative or weakly positive, so that the non-glycosylated band
is not clearly identified in the blot, should be retested after PrPsc
concentration (see Sample concentration).

The molecular weight is measured on the SAF84 blot, by comparison with
molecular weight standard run in three lanes of each gel.

Define the 10 lanes by means of the “frame lanes” dialog of Quantity One
software and then edit the frame to follow the lanes.

Automatically detect bands (“detect bands” command) and then remove all
bands with the exception of the non-glycosylated bands. Do not remove
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bands from the molecular weight standard lanes and ensure that all protein
standards are detected in these lanes.

Select the standards (match>standards), previously inserted into the Quantity
One software, and apply to the three standard lanes. See the molecular
weight of the test lanes (band attributes>molecular weight).

Save the image and record the molecular weight of each sample, or print the
report “all lanes report”.

The SAF84/P4 ratio is the ratio of the chemiluminescence signal produced
by a given sample when revealed separately with SAF84 and P4 monoclonal
antibodies relative to the SAF84/P4 ratio of the control scrapie, and is
measured by parallel measurements of replica blots developed with SAF84
and P4. These analyses are made by means of the “volume tools”. A volume
is the total signal intensity inside a defined rectangle drawn on the image.

Select the “volume rectangle tool” in the “volume menu”. Draw a rectangle
surrounding the three PrPSc bands for each sample and the scrapie control.
Draw three rectangles in representative background regions of the blot.
Double click on these three rectangles and select the “background” option.

Quantitate volumes using the “volume analysis report”. Select the options
‘name” and “adjusted volume”, and “global” as background subtraction.
When done, the software will display the analysis report. Save the image and
record the volumes of each sample with measured in the two blots (or print
the “volume analysis report” for both, the SAF84 and the P4 blots).

In order to obtain the SAF84/P4 ratio, calculate the absolute ratio of
SAF84/P4 volumes for each sample and the scrapie control and then divide
the absolute ratio of each sample by the absolute ratio of the scrapie control.

Check that the data obtained following computer analysis are
consistent with those observed by careful visual inspection of the blot.

Interpretation
(see annex 2 of this section)

Samples with a molecular weight lower than the scrapie control of more
than 0.5 kDa and with a SAF84/P4 ratio higher than 2 are suspect and
should be referred to the EURL.
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Samples with a molecular weight higher than the scrapie control or lower by
less than 0.5

kDa and with a SAF84/P4 ratio lower than 2 do not lead to further action.

Negative or very weakly positive samples with should be retested after PrPSc
concentration (see Sample concentration)

Atypical Nor98 samples give very weak signals with SAF84 and are
characterised by the presence of a band of 11-12 kDa, detected only by P4.
For these samples the analyses of the molecular weight and the SAF84/P4
ratio cannot be done. Nevertheless, samples with these characteristics are
not suspect and do not lead to further action.

For repeatedly negative samples or very weak positive samples with SAF84,
the interpretation of the apparent molecular weight of the non- glycosylated
band can be impossible. Nevertheless, if the signal with P4 is stronger than
the signal with SAF84, suspicion of BSE can be excluded.

Samples very strongly positive (compared to the scrapie control) may
occasionally give a SAF84/P4 ratio slightly higher than 2, while their
molecular weight is similar to the scrapie control. These samples should be
retested diluted.

Samples of bovine BSE (see annex 2 as an example) give no signal with P4
and thus the SAF84/P4 ratio give very high values. The molecular weight of
bovine BSE is lower than scrapie control and higher then experimental BSE
in sheep.
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For each group of 6 samples run two identical gels according to the plan depicted below

WB with mAb SAF84 WB with mAb P4
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Annex 2

As an example of results interpretation, in the following blots the analysis of a group
of 12 coded samples is reported. In blots 1-4 were loaded samples not
concentrated, while in the blots 5 and 6 were loaded samples retested after
concentration.

blots 1 and 2 blots 3 and 4
1 2 3 4 5 6 C+ 7 8 9 10 11 12 C+
= o @ - - -
SAF84
— -— — == — | — o
By .
- ~—o -
s = - = & =
—_— e —_— — ) —
E4 -! ==3 = am =0 < - e
- I
- -
— - - e -
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blots 5 and 6
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Molecular | SAF84/P4 | Interpretation | Decoded
weight ratio samples
(kDa)
Sample1l 18,11 0,96 scrapie scrapie
Sample 2 17,42 10 suspect sheep
BSE
Sample 3 [18,20 0,87 scrapie scrapie
Sample 4 repeat
Blots 1 and 2 Samgle 5 regeat
Sample6 |[17,70 68 suspect bovine
BSE
Scrapie 18,19 1
control
Sample 7 repeat
Sample 8 repeat
Sample9 (17,49 11 suspect sheep
BSE
Sample 10 repeat
Blots 3 and 4 Samgle 11 18,22 0,62 scFr)apie scrapie
Sample 12 17,76 56 suspect bovine
BSE
Scrapie 18,06 1
control
Sample 4 negative negative
Sample5 17,40 15 suspect sheep
BSE
Blots 5 and 6 | Sample 7 negative negative
(samples |Sample 8 negative negative
retested after | Sample 10 negative negative
concentration) | Scrapie 18,17 1
control
Scrapie 18,19 0,96
control
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THE APHA BIO-RAD TeSeE-BASED HYBRID WESTERN BLOTTING METHOD

INTRODUCTION

The Bio-Rad TeSeE™ Western blot assay is a commercially available test kit that
allows for the detection of PrPS¢in nervous or peripheral tissues collected from
infected animals (bovine, ovine, caprine and cervids), which can be distinguished
from normal PrP, both by its protease resistance and molecular size. This
abnormal protein is a unique identifier of Transmissible Spongiform
Encephalopathy (TSE). This test has been developed as a confirmatory test of
initial reactive samples identified by rapid screening tests and uses single antibody
detection.

The assay procedure includes the following steps: Sample homogenisation,
digestion of PrP¢ with Proteinase K, purification and concentration of PrPse,
electrophoretic migration of the protein and transfer onto a membrane,
immunoblotting and detection of signal.

Here, this confirmatory test is used with a double antibody detection method which
enables discrimination to be made between cases of natural bovine BSE, natural
ovine scrapie, and experimental BSE and natural scrapie in sheep.

SAFETY

Work with prions or potentially prion - containing materials has to be performed in
strict accordance with National Safety Regulations.

Laboratories MUST adhere to National Safety Regulations, but the following
information, published by The Advisory Committee for Dangerous Pathogens
(ACDP) is available for guidance: “Transmissible Spongiform Encephalopathies
(TSE) agents: safe working and the prevention of infection’. Copies can be
obtained (ISBN 0113221665), from Department of Health (London) Stationery
Office (Telephone +44 (20) 7873 9090). An update is available on the UK
Department of Health web site (www.doh.gov.uk.cjd/tsequidance/).

MATERIALS

Chemicals and reagents

This Western immunoblotting protocol uses chemicals and reagents supplied with
the TeSeE™ Universal Western Blot Kit (refer to www.bio-rad.com for distributors)
and from other suppliers. The shelf life of all kit components is 1 year after
production date if stored at + 5+3°C. For actual expiry date see kit or components
label.
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TeSeE™ Universal Western Blot kit ~ Bio-Rad Tel No: +44 (0) 17585 812121

Kit includes:

Cat No: 355 1169. Store at +5+3°C

Grinding tubes (containing ceramic beads in a buffer solution)

A Denaturing Solution
B Clarifying Solution
PK  Proteinase K

Ab 1 Primary antibody: anti PrP monoclonal antibody (10x)
Ab Il Secondary antibody: Goat anti-mouse IgG (H+L)-HRP (10x)

Bl Blocking solution (10x)

Additional Reagents
Laemmlli Sample buffer

2-Mercaptoethanol

SDS

Criterion XT 12% Bis-Tris
XT-MOPS x20

Ethanol (Normapur)

Tris/CAPS x10
Tween 20
PBS x10

ECL Substrate

Goat Anti-Mouse HRP

Non-fat milk blocking reagent
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Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 161 0737 Store at 18°C to 30°C

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 161 0710 Store at 18°C to 30°C

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 161 0301 Store at 18°C to 30°C

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 345 0118 Store at 18°C to 30°C

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 161 0788 Store at 18°C to 30°C

VWR — Tel No: +44 (0) 1455 558600
Cat No: 20821-296 Store at 18°C to 30°C
Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 161 0778 Store at 18°C to 30°C

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 170 6531 Store at 18°C to 30°C

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 355 1169 Store 18°C to 30°C

Amersham - Tel No: +49 (0) 761 451 90
Cat No: RPN2109 Store at +5+3°C

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 172-1011 Store at -20°Cor
lower

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No 170-6404 Store at 18°C to 30°C
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Primary Antibody RIDA® mAbP4

Sigma Biotinylated Molecular Mass
Standards

Streptavidin Peroxidase - HRP

**Eor X-ray development only:

**X-ray film developer

**X-ray film fixer

**X-ray cassette

**X-ray film

**Development folders

Equipment
1ml Calibration syringes

2ml Micro test tubes with safe lock
caps
Graduated pipettes

PVDF membrane (0.2 um pore size)

Filter paper

Cotton buds
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R-Biopharm Rhone LTD -Tel No: +44 (0)
141 9452924 Product No: R8007 Store at
+5+3°C

Sigma-Aldrich -Tel No: +44 (0) 800
717181 Product No0.B2787. To contain
standards between approximately 10-

200kDa. Diluted in SDS Sample buffer.
Store at -20°C or lower

Sigma-Aldrich - Tel No: +44 (0) 800
717181 Cat No. S2438 Store at -20°C or
lower

Kodak - Tel No: +44 (208) 3189441
Developer LX24 Product No 507 0933
Store at 18°C to 30°C

Kodak - Tel No: +44 (208) 3189441 -
Fixer AL4 Product No 507 1071 Store at
18°C to 30°C

To fit x-ray film

Amersham Tel No: +49 (0) 761 451 90
ECL RPN2103K or equivalent Store at
18°C to 30°C

Applied Biosystems Tel No: +44 (0) 800
515840 Cat no: T2258

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 355 1174

Eppendorf - Tel No: +44 (0) 7884263628
Cat No: 0030 120.086

5, 10, 25ml|

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 162 0175

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 170 4085
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TeSeE PRECESS 48

Heating Block (to fit 2ml Eppendorf
tubes)

Centrifuge (capable of 15 000g)

Criterion XT Cell (Includes Roller)

PowerPac HC power supply

Criterion XT Blotter (Includes 2
sandwich cassettes and 4 sponges)

Balance

Balance

Biological Safety Cabinets

Freezer

Freezer

Imaging machine and PC (if detecting
results with imager)

Magnetic Stirrer

Membrane incubation boxes

Pasteur pipette

Photographic trays (if detecting
results by x-ray developing)

Pipette
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Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 359 0200

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 358 9046

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 358 9190

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 165 6001

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 165 5052

Bio-Rad - Tel No: +44 (0) 17585 812121
Cat No: 170 4070

With draft shield. Capable of weighing
0.4g £0.5mg

Capable of weighing 310g +0.01g

Class | (within a containment laboratory
meeting  national requirements  for
handling TSE’s)

Capable of being controlled at —20°C or
lower

Capable of being controlled at —70°C or
lower

Bio-Rad - Tel No: +44 (0) 17585 812121
Fluor-S Multilmager or Versa Doc Model
1000

Capable of maintaining 200rpm
To fit the area of PVDF membrane used
Plastic, disposable

Three, to fit x-ray film

5-40ul (Accuracy 4%, Precision 2.5%)
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Pipette 40-200ul (2% Accuracy, 2% precision)

Pipette 200-1000ul (Accuracy 2%, Precision 2%)

Refrigerator Capable of maintaining +5+3°C

Rocking Platform Bibby Sterilin Ltd - Tel No: +44 (0) 1443
830830 Product No: Gyro-Rocker STR9

Tray To accommodate transfer sandwich
assembly

Vortex Mixer Thermo Instruments - Tel No: +44 (0) 870
609 9203 Product Code: Fuson
Whirlimixer

PROCEDURE/METHOD

Planning

A positive bovine classical BSE and positive classical ovine scrapie are always
included on each run to validate the processing. Molecular mass markers are
always included to allow for analysis of the banding patterns and molecular mass
determination. The number of samples to be processed will vary on each run
depending on the submissions and additional controls may be added if the samples
are unusual and further examination required. The gel plan will be prepared to
include all samples to be examined and relevant controls required.

Each gel is duplicated so that matching membranes will be produced to probe with
different antibodies. This enables a comparison for each sample between its

affinities for two antibodies targeted at different epitopes of the prion protein.
An example of a gel plan is shown in Fig 2.

Sample Purification

(Note: This stage is carried out in an appropriate safety cabinet according to National
Safety Regulations)

Sampling and homogenisation:

Bisseetand-deposit-350mg+40mg-ef-brain tissue in a grinding tube.

Grind the sample in the Ribolyser for 45 sec at a speed of 6.5 for neural tissue.
Mix by inversion. Aspirate 500ul with a calibration syringe.
Transfer each 500ul into a 2ml micro-test tube.
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Sample Digestion

Distribute 500ul of reconstituted proteinase K solution (see kit insert for method) iNt0
each micro-test tube and mix thoroughly by inversion (10 times).

Incubate at 37°C = 2°C for 10 mins.

Precipitation of PrPS¢ and concentration

Distribute 500ul of reagent B into each tube and mix thoroughly by inversion (10
times)

Centrifuge at 15 000g at 20°C for 7 minutes.

Sample Clarifying

Discard the supernatant and dry the tube for 5 mins by inversion.

(Note: Use a disposable cotton bud to remove any excess liquid from the tube
and lid, taking care not to disturb the pellet).

Distribute 100ul of Laemmlli solution (see kit insert for method) and incubate for 5 mins
at room temperature (18°C to 30°C).

Completely resolubilise the pellet by aspiration/dispensing with a pipette.
Incubate at 100°C * 5°C for 5 minutes, then homogenise by vortexing.

Centrifuge the tubes for 15 mins at 15,0009 at 20°C.

Transfer the supernatant into a new micro-test tube. The procedure can be split
over 2 processing days at this point and the denatured sample frozen at -20°C for
24 hours. The samples should be thawed prior to use.

Protein Separation
(Note: This stage is carried out in a safety cabinet)

Gel preparation
Remove the plastic strip on the bottom of the plate and place the gels in the
migration tank.

Pour the MOPS x 1 migration buffer (see kit insert for method) On each side of the gel up
to the top of the wells and into the Criterion XT Cell electrophoresis migration tank.
Remove the combs and rinse each well with migration buffer.

Heat the samples and known controls at 100°C + 5°C for 4 minutes.
Immediately load 15ul of each sample per well according to the gel plan.
Load 5ul of Sigma Biotinylated Marker diluted 1:4 in Laemmlli Buffer and heated

at 37°C for 2 hours as per reagent instructions (or other markers according to
their specific instructions) in the outer most wells each side.
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Repeat the loading on another gel, to give a duplicate gel that is identically
loaded and can be probed with a different antibody.

Run the gels at room temperature (18°C to 30°C) for 50 minutes at 200V.

Protein Transfer

Protein Transfer preparation

Cut the membrane to the gel dimensions. Label each membrane in the corner so
they can be correctly identified at a later stage.

Immerse the membranes in pure ethanol for 15 seconds.

Rinse in distilled water for 5mins

Equilibrate in transfer buffer (see kit insert for method) for 10 minutes.

Gel sandwich preparation

Equilibrate the gel in transfer buffer for 10mins.

Pre-soak the fibre pads and filter paper in transfer buffer.

Respectively place on the red side of the cassette: fibre pad, filter paper,

membrane, gel, filter paper, and fiber pad.

Transfer onto PVDF membrane

Fill the Criterion XT blotter to the indicated limit with approximately 1.5Lof transfer
buffer. Place an ice pad in the holder of the transfer tank and run with agitation
using a magnetic stirrer for 60mins at 115V.

Immunoblotting

Upon completion of transfer, open the blotting assembly and remove the
membranes for development. Soak membranes in Wash solution 2 (see kit insert for
method) then in pure Ethanol for 10 seconds. Rinse in distilled water for 5mins.

Incubate the membrane to be detected with the kit antibody (SHA31) in 40ml of
blocking solution (see kit insert for method) for 30mins under medium agitation.

Incubate the membrane to be detected with P4 in 50ml of Bio-rad non-fat milk
blocking reagent blocking solution for 30mins under medium agitation (Make up a
5% solution with Wash solution 1 and dissolve for at least 1 hour before use).

Note: The non-kit Bio-rad Non-fat milk blocking reagent is used for probing with any
other primary antibodies. Make up a 5% solution with Wash solution 1 and dissolve
for at least 1 hour before use.
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Dilute the kit primary antibody (see kit insert for method)

Dilute the P4 primary antibody 1:5000 (1mg/ml stock solution).
(5ul mAb P4 in 25mls Wash solutionl).

Eliminate the blocking solution from both membranes.

Incubate the first membrane in 30ml of diluted kit primary antibody SHA31 at
18°C to 30°C for 30 mins under medium agitation.

Incubate the second membrane in 25ml of diluted mAb P4 primary antibody at
18°C to 30°C for 60 mins under medium agitation.

To allow all membranes to be taken through the washing and detection stages
together, the SHA31 membrane should be placed at +4°C for a further 30mins
whilst the P4 membrane continues to the end of the 60 mins incubation period.

Using Wash solution 1, briefly rinse then wash twice for respectively 5 and 10 mins
under fast agitation (100ml per membrane and per cycle).

Dilute the kit secondary antibody for the SHA 31 membrane (see kit insert for method).

Dilute the secondary antibody for the P4 membrane, Bio-rad Goat Anti-Mouse
HRP 1:5000. (10pul in 50mls Wash solutionl).

Note: If using Sigma Biotinylated Markers add Sigma HRP (dilution 1:30 000).

Incubate the membranes in the appropriate diluted secondary antibody at 18°C to
30°C for 20mins under medium agitation.

Using wash solution 1, briefly rinse then wash three times respectively for 5, 10
and 10mins under fast agitation (100ml per membrane and per cycle). Place the
membrane in Wash solution 2 under medium agitation.

Prepare ECL Substrate reagent (see kit insert for method).

Eliminate the wash solution 2 and drain the membrane on absorbent paper without
blotting. Place the dried membrane onto a plastic transparency and add the
substrate solution. Cover with another transparency and distribute the solution
evenly over the membrane eliminating excess and air bubbles. Incubate for 1min.
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Signal detection using a CCD imager

Blot away any excess liquid on the transparency before placing it into the Imager.
Place the membrane into the Bio-Rad Multi-Imager and detect the light signal using
1 & 10 minute exposures.

The membrane should be exposed until a strong signal of the positive control is
visible.

Expose longer or shorter times for optimal signal visualisation.

Label the blot with sample and control details from gel loading plan and also include
run number, method of processing, antibody and detection time, and operator
initials and date.

Signal detection using x-ray film
Place the development folder in the x-ray cassette and turn off the safelight.

Place a sheet of x-ray film on top of the membrane and close the cassette. Expose
the membrane to the X-ray film. The actual exposure time will vary according to the
samples processed and the suggested time is 15mins. Expose the film longer or
shorter times to achieve optimal signal visualisation.

Place the film in a tray of x-ray developer solution for 45 seconds with occasional
agitation.

Wash the film for 1 minute in a tray of tap water

Place the film in x-ray fixer until the film becomes transparent.

Thoroughly wash the film in distilled water and then hang the film up to dry.
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INTERPRETATION OF THE APHA BIO-RAD BASED-HYBRID WESTERN
IMMUNOBLOT RESULTS

This method is capable of identifying PrPS¢ profiles associated with classical
bovine BSE, atypical H and L-type bovine BSE, classical ovine scrapie, atypical
ovine scrapie and experimental BSE in sheep.

Using this Western blot method with monoclonal antibodies SHA31 and P4, clear but subtle
differences in the molecular weight position and antibody affinity are observed between the
different PrPs¢ profiles described in the summary. A representative image of each type is
shown below in figures 1a-d.

A negative sample will have been totally digested by proteinase K and no signal will be
visualised with either antibody, illustrated in figure 1b (lane 4).

Any samples that give a banding profile that is not consistent with either
classical or atypical scrapie should be referred to the EURL for a second
opinion and further investigation where necessary.

LIMITATIONS OF THE TEST

= The method requires sufficient tissue from the optimal brain area, in order to maximize
the amount of PrPS¢ loaded from each sample.
o If the quantities of brain material are too low (a situation we have encountered
with active surveillance), the number of Western blots that could be run from a
single sample may not be sufficient to obtain an accurate interpretation and
there may not be enough PrPs¢ in underweight samples to confirm a diagnosis
even though the sample may be positive.

= |tis important to compare the molecular weights of samples, relative to each other and
the controls on the same gel.

= Care must be taken in interpretation, as samples that have not been digested correctly
may initially appear positive. These should be repeated.

= Strong positive samples may give a saturated signal intensity which will obscure visual
interpretation of the banding profile. This type of sample requires repeat
immunoblotting following dilution, so a clear banding pattern is observed.

= The full banding profile may not be visualised in weaker samples or where the optimal
tissue for atypical scrapie has not been submitted.

= Atypical TSE’s differ in their PrPS¢ distribution and so the correct brain area is critical
for clear, accurate results e.g. medulla for classical scrapie and cerebellum for atypical
scrapie.

We have shown that differences in the ovine genotype do not appear to give any variation in
the banding obtained for scrapie samples but autolysed samples can run quicker through the
gel and may resulting in a lower molecular weight than the equivalent fresh sample. At present
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we do not know whether mAb P4 results are affected by autolysis.

We have only assessed certain genotypes of experimental sheep-BSE and some molecular
weight variability of natural sheep-BSE, if it is in the ovine population, cannot be ruled out at
this stage.

Although this test was capable of accurately discriminating the panel of blind samples
supplied by the CRL, it is possible for a false positive BSE in sheep to be detected using this
method, since some unusual scrapie samples can exhibit a BSE-like profile (e.g. CH1641).
The purpose of the Bio-Rad TeSeE Western blot is for confirmation and, as such, purification
buffers and antibodies were developed and selected for their sensitivity. When strain typing
was developed by CEA, the purpose was to cleave the octapeptide domain in BSE but
maintain it for the other ovine prion strains. Unfortunately, the purification buffer from this
confirmatory test was not protective enough for scrapie octapeptides: some unusual scrapie
samples could be considered as BSE-like. A new purification buffer was developed for the
Bio-Rad discriminatory Kkit, allowing a better protection of octapeptides in non-BSE samples.
Moreover, the test used an anti-octapeptide antibody rather than the P4 antibody, because
the former epitope is clearly removed in ovine BSE while the P4 epitope can persist.
Therefore, the perceived major risk of using Bio-rad TeSeE western blot coupled to SHA31
and P4 for strain typing may increase numbers of false BSE-like samples, However, any
potential BSE type cases are referred to the Strain Typing Expert Group (STEG) for extensive
investigation using alternative differential methods and this process will aid resolution of such
cases if they occur.

RESULT SUMMARY:

Classical Bovine BSE:

» Signal and low molecular mass migration (compared to ovine) with mAb SHA31.
= No signal with mAb P4.

» Predominance of diglycosylated band.

(See Fig la-d)

Classical Ovine scrapie:

» Visible signal and higher molecular mass migration (compared to bovines) with
mAb SHA31.

» Visible signal with mAb P4.
(See Fig la-d)

Unusual Bovine BSE:

Potential ‘H’ Type
» Visible sighal and high molecular mass migration (compared to bovine control)
with mAb SHA31.

= Equivalent signal with mAb P4.
= Predominance of diglycosylated band.
(See Fig 1la below)
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Figure 1a
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- ' 3= Classical BSE
ot €201kDa €201kDa | 4= Classical Scrapie

mAh SHA31 mAb P4

Potential ‘L’ Type
» Visible signal with mAb SHA31.

= Molecular mass migration can be equivalent or lower than bovine control with
mAb SHA31

= No sighal with mAb P4.

= Reduction in the intensity of the di-glycosylated band compared to the
monoglycosylated band. This may give the appearance of equal intensity of both
bands or a predominance of the mono-glycosylated band.

NB The glycoprofile can be difficult to determine if the signal is saturated, therefore
dilution of the sample may be necessary.
(See Fig 1b below)

Figure 1h
1 2 3 4 1 2 3 9
1=Cl "IS i
«25kDa - = LClasgcal scrapie
<25kDa | 5 - Classical BSE
3 = Atypice BSE (L Type)
4 =BSE -ve
mA&B SHA31 mAB P4

Atypical Ovine Scrapie:
= A multiple band profile is seen with mAb SHA31 and mAb P4.

= The bands show a significant downwards shift compared to the classical scrapie
control with the fourth band being lower than 15kD (typically around 12kD).

(See Fig 1c below)
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Figure 1c
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Experimental BSE in sheep:

= Strong signal and lower molecular mass migration (compared to ovine scrapie)
with mAb SHA31.

= Much reduced signal, or no signal with mAb P4.
(See Fig 1d below)

Figure 1d

<29 kDa <28 kDa

Key Code:

1=BSE in Sheep

2 = Bovine BSE +ve
&201kDa 3= Ovine Scrapie +ve
4 = Biotinylated Marker

<201kDa

mAb SHA31 mab P4

Negative
No signal with either mAb SHA31 or P4
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Figure 2 — Suggested gel plan
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REFERENCES

Manufacturers instructions — included in Bio-Rad TeSeE Western blot kit.

TSE EURL CONTACT DETAILS

For any issues related to discriminatory tests please contact Romolo Nonno or Laura Pirisinu at:
romolo.nonno@iss.it

laura.pirisinu@iss.it
For other issues please contact the TSE EURL general mailbox:
EURL.TSE@izsto.it

This document is largely based on a previous one that originally was made available by APHA
(UK) as EURL for TSEs. After the transition of the EURL to our consortium, in the

documentation that we are making available, some minor changes were needed to update
information, contacts and references
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Section 5

Appendices
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APPENDIX 1: TESTING STRATEGY FLOWCHART

Surveillance of sheep and goats
(clinical suspect, abattoir, fallen stock)

l

Brainstem and cerebellum collected

Direct confj l

Rapid test

\

Posiive Negative — Record & report

Confirmatory test \
Positive = TSE in small ruminants Negative —» Record & report
l \ (Retain samples)*

clinicgt'suspects

Does not fulfil definition of atypical Fulfils definition of atypical scrapie.
scrapie No further investigation required
Record and report as atypical
l scrapie

Primary molecular testing

}

Does not fulfil definition of classical Fulfils definition of classical scrapie.
scrapie, or inconclusive or BSE No further investigation required
cannot be excluded Record and report as classical

l scrapie

Refer to EURL for secondary molecular testing and possibly mouse
bioassay

9 Current criteria for definition can be found in
http://www.efsa.europa.eu/en/efsajournal/pub/276.htm
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APPENDIX 2: REFERRAL FORMAT FOR SR TSE POSTIVE ISOLATES
to the EURL STEG for discriminatory testing

The following information should be recorded
Animal ID
Age
Genotype
Breed
Rapid test used
- result
Confirmatory test used
- overall result
(Ab used for IHC)

If IHC unusual (i.e. different neuroanatomical
distribution, or morphological type see website/
guidelines)
Ab used
Distribution of immunoreactivity (i.e.
present/absent)
DNV?
V?
Sol tract?

Discriminatory WB:
Method used
MW of unglycosylated band
Relative staining intensity:
PrP N-terminus specific < = or > PrP-core
specific antibody).

Amount and type of material remaining from this
case?

Referred for ring trial (date)
SRT number (issued by EURL STEG)
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TSE EURL CONTACT DETAILS

For any issue related to discriminatory tests please contact Romolo Nonno or Laura Pirisinu at:

romolo.nonno@iss.it

laura.pirisinu@iss.it

For other issues please contact the TSE EURL general mailbox:
EURL.TSE@izsto.it

This document is largely based on a previous one that originally was made available by APHA (UK)
as EURL for TSEs. After the transition of the EURL to our consortium, in the documentation that we
are making available, some minor changes were needed to update information, contacts and

references.

Small ruminants discriminatory guidance Page 145 of 145
Document v2 September 2020


mailto:EURL.TSE@izsto.it

