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WHO Working Group on International Reference Materials
for Diagnosis and Study of
Transmissible Spongiform Encephalopathies (TSES)
Fourth Meeting

WHO Headquarters, Geneva
29-30 April 2002

Report

1. INTRODUCTION

The Fourth Meeting of the WHO Working Group on International Reference
Materials for Diagnosis and Study of Transmissible Spongiform Encephalopathies
(WHO TSE Working Group) was held at WHO in Geneva on 29-30 April 2002. The
meeting was opened by Dr Jean Emmanuel, Director of the Blood Safety and Clinical
Technology Department with further remarks made by Dr Elwyn Griffiths,
Coordinator of Quality Assurance and Safety of Biologicals, WHO. The importance
of suitable biological reference materials to improve the understanding and control of
human TSEs was stressed. They reminded the TSE Working Group that biological
reference materials are needed to assure that in vitro diagnostic tests and tests to detect
infectious agents are robust enough and that—in spite of the unusual difficulty
involved in working with TSE—tests for TSEs should be subjected to the same degree
of critical scrutiny as are other tests. The high cost in effort and funds needed to
develop such tests was recognized and they expressed their gratitude to all participants
for the work of the Group. It was stated that these efforts would help to harmonize
laboratory diagnostic tests and manufacturing process validation methods for TSEs,
reminding the Group that WHO biological reference materials require international

consensus.
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2. WHO COLLABORATIVE STUDY WITH HUMAN BRAIN-DERIVED
MATERIALS

2.1 In vitro studies

Eight participants produced data confirming the presence of abnormal scrapie-
type prion protein (PrP*°) in each of the three Creutzfeldt-Jakob disease (CJD)
candidate biological reference materials described in the previous report. Six
participants examined the preparations by western blot (Prusiner, Bolton et al. 1982),
one by conformation-dependent immunoassay (Safar, Wille et al. 1998; Safar, Cohen
et al. 2000) (CDI), and one by a DELFIA-based system (MacGregor, Hope et al. 1999;
Barnard, Helmick et al. 2000). (Five initial participants did not return final results in
time to incorporate them into the report as presented) The data confirmed that the
level of PrP*® in the preparation from one sporadic case of CJD is lower than that in
the other case of sporadic CJD; the preparation from the vCJD case contains the
highest level of PrP*°. When the results were expressed as the minimal mass of brain
tissue required to detect PrP>°, all western immunoblots and the original CDI method
had roughly similar sensitivities. A "sandwich™ CDI recently modified by Dr. Vey and
colleagues, using an antibody that captures PrP, was substantially more sensitive than
the other methods for detecting PrP*°. Drs. Vey and Safar explained the potential
advantages of the new sandwich CDI. The Working Group agreed to work with WHO
staff to announce in an appropriate scientific journal that these materials are now

available as WHO reference materials for use as calibrants by qualified investigators.

2.2.  Use of human brain-derived materials

The vCJD preparation contained PrP*® with the electrophoretic glycotype
pattern typical of this form, while the two sporadic CJD preparations both had a
mixture of the two glycoforms described in the previous meeting report. The Working
Group concluded that such mixed glycotypes are probably more common than was
previously recognized but that such preparations are not ideal for future studies
requiring well-characterized strain types. These preparations should nonetheless be
satisfactory for use as calibrants in studies requiring quantification of PrP. The
existing vCJD preparation is considered to be suitable for all in vitro and in vivo
studies.
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Prof. James Ironside agreed to coordinate a sub-group that will attempt to
identify brains or parts of brain suitable to prepare reference materials containing

single pure PrP* glycoforms.

2.3.  Transmission studies

Each biological reference material should be assayed in titration for infectivity
in susceptible animals. This information is essential for complete characterization of
the proposed reference materials. Dr. Manson intends to initiate transmission studies
of these reference materials in transgenic mice (Manson 1999). She requested
assistance of the WHO in obtaining funding to support these experiments. Other
laboratories may also participate, depending upon the availability of funding. Assay in
a variety of animals, including PrP-bovinized (Scott, Safar et al. 1997) and PrP-
humanized (Telling, Scott et al. 1995) transgenic mice and BSE-susceptible
conventional mice (especially RIIT mice (Bruce, Will et al. 1997)) and in primates was

suggested.

3. WHO STUDY ON TERMINOLOGY FOR TYPES AND SUBTYPES OF
HUMAN Prps¢

Of the 12 participants, 11 have submitted full or partial reports of the nine
samples provided by Prof. Collinge (including two of type 1, two of type 2, three of
type 3, and two of type 4, according to Prof. Collinge's glycotyping classification
(Collinge, Sidle et al. 1996)) and four samples by Prof. Gambetti (including two of
type 1 and two of type 2, according to the glycotyping classification of Dr. Parchi and
Prof. Gambetti (Parchi, Castellani et al. 1996)).

Prof. Budka concluded that glycotyping results were relatively uniform for
PrP> prepared by both Prof. Collinge's and Prof. Gambetti's western blotting
methodologies. Most laboratories, however, had difficulty applying Prof. Collinge's
classification scheme, although in the hands of Prof. Collinge and Dr. Wadsworth the
results were reproducible. Laboratories had no difficulty in using the classification
scheme of Dr. Parchi and Prof. Gambetti consistently. The successful use of Prof.

Collinge's system requires careful optimization of sample preparation, including
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control of the content of Cu™ and Zn*" and the use of uniform electrophoretic gels

with exceptionally high resolving capacity (Wadsworth, Hill et al. 1999).

The Working Group concluded that the Parchi-Gambetti type 1 PrP* includes
Collinge types 1 and 2 PrP*¢, that Parchi-Gambetti type 2A is equivalent to Collinge
type 3, and that Parchi-Gambetti type 2B is equivalent to Collinge type 4 (vCJD).

4. BLOOD REFERENCE MATERIALS

Drs. Rohwer, Baron, MacGregor and Barrowcliffe presented reviews of
possible approaches to reference materials for blood diagnostic tests. There was
general agreement to adopt a “staged” or sequential approach to offering reference
materials appropriate for use as calibrants by investigators developing diagnostic or
screening tests for human blood and for studies of TSE agent clearance by various
manufacturing processes: (1) infected animal brain material and human brain material
suitable for calibrating spikes for TSE detection protocols (low-titered material) and
for agent clearance studies (high-titered material); (2) infected animal blood (rodent
blood—probably from hamsters with 263K scrapie (Brown, Rohwer et al. 1998;
Brown, Cervenakova et al. 2001) and sheep blood if further characterization proves
that model to be reliable (Houston, Foster et al. 2000)); (3) human blood from
subjects with clinical CJD. Of the three kinds of potentially useful reference materials
suitable for studies with blood, only the first is feasible to be offered now. The second
would be extremely expensive using hamster blood, and uncertainties remain
concerning sheep blood. For the third kind of material—human blood—there is still
no convincing proof of concept that either abnormal PrP or infectivity is present in the
blood of persons with CJD (Brown 2001).

The Working Group agreed that, in spite of some concern about relevance for
human blood, a reference material comprised of a well studied strain of some animal
TSE agent should be made available for validation of assays where the agent was to be
used in spiking experiments; it was recommended that a crude brain suspension from
animals infected with the 263K strain of hamster-adapted scrapie would be highly
suitable for that purpose. In addition, human citrated plasma spiked with the existing
vCJD reference brain suspension and another plasma spiked with the preparation of
sporadic CJD brain containing the higher level of PrP*® will be prepared and made
available.



WGA4TSE: APRI 02
Page 5

Normal and vCJD human spleen extracts were suggested as being potentially
more relevant reference materials than are brain-derived materials for spiking
experiments of human blood; spleen suspensions will be prepared in sucrose by a
modification of the same method used for the human brain-derived reference
materials. Human blood itself was not recommended as a suitable biological reference

material.

A sub-group on human blood reference materials comprised of Drs.
Barrowcliffe, Giulivi and Rohwer and van Engelenburg will prepare a detailed plan of
action to develop agreed-upon candidate materials suitable for use in facilitating the
development of blood-based diagnostic tests. The plan of action—to include
identification of source materials, required characterization of materials, and projected

funding needs—will be sent to the Secretariat within a month.

The Working Group also concluded that blood from TSE-infected rodents is of
great value because it contains endogenous infectivity and is probably relevant to
potential human blood-borne infectivity. Because of the logistic difficulties in
preparing volumes of rodent blood large enough to serve as a reference material and
lack of agreement about blood components to be stored and methods of separation, the
Working Group did not recommend developing a rodent blood reference material at

this time.

Blood from sheep experimentally infected with BSE or scrapie agents may
eventually prove suitable to provide large amounts of relevant reference material.
Development of sheep blood TSE reference material will be investigated but cannot be

recommended yet.

5. ACTIVITIES RELATED TO ANIMAL-DERIVED
TSE REFERENCE MATERIALS

Dr. Matthews reported that some bovine material potentially suitable for
preparation as a BSE reference is available at the Veterinary Laboratories Agency,
UK. However, he emphasized that all requirements for material must be specified in

detail before any material can be provided.

Mr. Schimmel warned the participants that the PrP-based rapid in vitro tests

currently used in the EU for BSE screening (Deslys, Comoy et al. 2001; Grassi,
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Comoy et al. 2001) have performed satisfactorily when used with fresh bovine brain
specimens, but frozen brain specimens have unexpectedly yielded both false positive
and false negative test results. These appear to reflect some poorly understood effects
of differences in conditions of brain storage and homogenization. In addition, he noted
that the distribution of PrP*° in bovine brain stems is very heterogeneous, although it
fortunately tends to be laterally symmetrical; this requires great care in selecting areas
of brain for sampling. Several other participants reported having had similar
experience with human brain tissues, suggesting that human PrP*¢, like bovine PrP*,

may be less stable on storage than is rodent-adapted scrapie-infected material.

Dr. Safar reviewed the potential advantages offered by transgenic mice
expressing or over-expressing various engineered prion proteins (Telling, Scott et al.
1995; Scott, Safar et al. 1997) for establishing abundant supplies of well-documented
homogeneous TSE biological reference material and for sensitive, rapid and
reproducible assays of infectivity. Such models may become especially important to
study strains of TSE agent, since strains appear to maintain unique biological
properties on serial passage in transgenic mice. It seems likely that useful biological
reference materials will eventually be prepared as suspensions of tissue from
transgenic mice infected with various strains of TSE agent. The possible effect of a
murine matrix (differences between human and mouse tissue that might influence the
performance of a murine reference material as a calibrant for tests of human tissue)
must be carefully considered. At the moment, transgenic mice have not been made
available to WHO.

6. OTHER BUSINESS

The Working Group plans to meet once a year or twice if progress justifies
convening a second meeting. In order to facilitate the progress of the work, two sub-

groups were formed. The sub-group on human-brain-derived reference materials will
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provide an inventory of available CJD tissues that might be suitable for preparing pure
PrP* glycotype reference materials and will submit a plan to evaluate and select
candidate brain tissues. The sub-group on blood reference materials will prepare a
detailed plan for further work to be submitted to the WHO Secretariat for review by

those participants of the TSE Working Group involved in blood safety.
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Annex 1

WHO Working Group on International Reference Materials for
Diagnosis and Study of TSEs
4th Meeting

WHO Headquarters, Geneva
29 (9h00) - 30 (18h00) April 2002
Room D

Agenda

Opening Remarks

WHO collaborative study: in vitro studies on human brain derived materials
Draft report. Dr P. Minor

Transmission studies: Dr. J. Manson; Prof. Collinge
Use of human brain derived materials: Dr P. Minor

WHO Study on terminology for types and subtypes of Human PrP*;
Draft report. Dr. H. Budka / Dr P. Minor

Blood Reference Materials:
Dr. R. Rohwer; Dr. H. Baron; Dr I. Mc Gregor; Dr T.W. Barrowcliffe

Activities in relation to animal TSE reference materials:

Progress towards the provision of animal reference materials: Dr D. Mathew
Preparation and standardization of materials for test evaluation: Dr H. Schimmel
Rodent adapted strains of TSE agents: Dr J Safar

Scrapie standards: Dr P Minor

Any other business
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