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INTRODUCTION

In its meeting of 16 November 2000, the Research Council requested the Commission to
establish a group of experts on research on transmissible spongiform encephalopathies (TSEs) in
collaboration with the Member States.

The mandate for this group was as follows:

- to examine the state of TSE research across Member States
- to encourage exchange of scientific information between research teams and
- to identify on-going research activities, which need strengthening, as well as new
research activities which need to be launched.

The group of experts met on 15 December 2000 and 16 February 2001 bringing together
different actors involved in this specific field. The participants included those nominated by
Member States (MS) and several Associated Countries (AC), some members of the TSE/BSE ad
hoc group of the Scientific Steering Committee and some relevant co-ordinators of EU research
projects.

When the Action Plan for TSE Research was launched with three subsequent calls for proposals,
a special effort was made at the same time to create an inventory of national research activities
which was updated most recently in 1999.

The inventory presented here gathers information received from Member States (except
Luxembourg which has no research activities on TSE) on the current national research activities
as well those from Iceland, Norway and Israel. It also includes activities undertaken by the Joint
Research Centre (JRC) and those funded by the European Union.

This provides a comprehensive and up to date description of the scope of TSE research on going
across Europe and has been structured as follows:

1- Description of the main TSE research activities in each country
2- How these activities fit into the principal areas of the European Action Plan on TSE
Research:

(a) Clinical, epidemiological and social research on human and animals TSE
(b) The infectious agent and its mechanism of transmission

(c) Diagnosis of TSEs

(d) Risk assessment of SEs

(e) Treatment and prevention

3- Principal research teams and their areas of expertise

4- Collaboration with other countries and openness of programmes to collaboration.
The degree of detail provided by each MS/AC has been variable but this reflects the size and
importance of the research programmes going on in different countries.

This inventory will be updated on a regular basis as new information is received.

DG RTD would like to thank the contact persons in each country for providing this information
in such a short time in order to comply with the mandate of the Council.



National Contact Points

Country National Contact Point and Organisation

Austria H. Budka -University of Wien

Belgium E. Vanopdenbosch- Veterinary Agronomic Research

Denmark R.Hoff-Jargensen — Danish Veterinary Laboratory

Finland L. Sihvonen — National veterinary and Food Research
Institute EELA

France D. Dormont- Commissariat a I’Energie Atomique

Germany J. Zachgo — Bundesministerium fiir Bildung und Forschung
— Bonn

Hellenic Republic T. Sklaviadis - Aristotle University of Thessaloniki

Iceland Astridur Palsdottir — Institute of Experimental Pathology -

University of Iceland

Rep. Ireland

M. McElroy —Veterinary Research Laboratory

Israel A. Taraboulos — Hebrew University of Jerusalem

Italy C.G. Bolis — University of Milan

Luxembourg F. Wildschutz — Veterinary Services

Netherlands B. E. C. Schreuder — ID- Lelystad

Norway B. Bratberg — National Veterinarian Institute

Portugal C. Lima - Hospital Egas Moniz

Spain R Rodriguez-Bernabé — Ministerio de Ciencia y
Tecnologia — Madrid

Sweden T. Linne -BMC

United Kingdom H. Gates — Ministry of Agriculture Fisheries and Food




AUSTRIA

Responder:  Prof. Herbert Budka, Institute of Neurology, University of Vienna, and ORPE,
AKH Wien.

1. Description of main TSE research activities underway in AUSTRIA including
Public Health aspects
No national action or concerted plan on TSE research in Austria is yet in existence. Recently

however, there are plans towards this aim.

Main TSE research activities underway in Austria including Public Health aspects include:

- Pro- and retrospective epidemiological study and surveillance of human
and animal TSEs in Austria.

- Clinical, neuropathological and molecular genetic study of disease
characteristics in human TSEs in Austria.

- Correlation of clinical, neuropathological [including distribution of the
abnormal prion protein (PrP*) in brain tissue], molecular genetic and
PrP* Western blotting data for disease type categorization.

- Clarification of the pathogenesis of TSEs in brain tissue, especially
determination of specific cellular vulnerability and mechanisms of
cellular damage in human and experimental disease.

- Distribution of the normal cellular prion protein (PrP°) in the body,
especially in the skin and intestines ; this work is important when
considering the possibilities for entry and spread of prions.

- The role of the normal cellular prion protein (PrP®) in neurodegeneration.

- Neuropathological diagnosis of TSEs, especially by detection of PrP* in
tissues.

- Clinical laboratory diagnosis of CJD, especially by 14-3-3 protein
determination in the CSF.

- Development of testing methods especially on blood.

- Decontamination procedures for industrial processes of biological

materials, especially blood products.



2.  How these activities fit into the principal areas of the European Action Plan on TSE

research:

a) Clinical, epidemiological and social research on human and animal TSEs

e Prospective epidemiological study and surveillance of human TSEs in Austria as
contribution to the European Surveillance Study of CJD.

e Networking of European neuropathological and other TSE laboratories for monitoring of
definite TSE cases in Europe, confirmation of the diagnosis, up-to-date typing of all
forms of human TSEs, identification of yet unrecognised disease forms, possibly
including variant Creutzfeldt-Jakob disease (vCJD), atypical dementias and
neurodegenerative disorders especially in the young, as contribution for recognition of all

types of TSEs.

b) The infectious agent and its mechanisms of transmission
e C(Clarification of the distribution and function of the normal cellular (PrP®) and disease-
associated (PrP*) prion protein in the body, as contribution to elucidation of pathways of

the agent.

¢) Diagnosis of TSEs
e Providing TSE tissues and body fluids as a unique resource of reference materials for
research and in the development and validation of new diagnostic tests.
e Development of diagnostic methods, especially on blood as contribution to the respective

European effort.

d) Risk Assessment of TSEs
e Prof. Budka serves as a member of the TSE/BSE AdHoc Group of the EU Scientific

Steering Committee.



e) Treatment or prevention of TSEs
e (larification of the pathogenesis of TSEs in brain tissue, especially determination of
specific cellular vulnerability and mechanisms of cellular damage in human and
experimental disease, as rational basis for therapeutic strategies.
e Decontamination procedures for industrial processes of biological materials, especially
blood products, as contribution to preventing animal-to human and human-to-human

transmission.

3. Principal research teams and their areas of expertise: names, addresses, full details

Four groups in Austria are involved in TSE research with the following major topics:

Prof. H. Budka, Institute of Neurology, University of Vienna, AKH 4J, A-1097 Wien:

e (CJD surveillance.

e Disease characteristics in Austria.

e (Characterisation and pathogenesis of tissue lesions in human and experimental TSEs.
e The role of the normal cellular prion protein (PrP¢) in disease.

e Diagnostic methods, especially on CSF and CNS tissues.

Dr. J. Pammer and Prof. E. Tschachler, Departments of Pathology and Dermatology, University
of Vienna, AKH, A-1097 Wien:

e Distribution in body epithelia of the normal cellular prion protein (PrP¢).

Prof. H.P. Schwarz, Baxter AG, Industriestr.67, A-1220 Wien:

e Diagnostic methods, especially on blood and genetic testing.

Mag. H. Reichl, Haemosan GmbH, Kahng. 20, A-8045 Graz:

e Prion detection and decontamination in blood.



4. Collaboration with other countries and openness of your programme to

collaboration

The following EU-supported research projects (as far as known to H. Budka) have been, or are
being, performed with Austrian leadership or participation. They document the Austrian

researchers’ large EU collaboration including all major European TSE research groups:

e The human prion diseases: from neuropathology to pathobiology and molecular genetics (H.
Budka, 1994-1996)

e Human transmissible spongiform encephalopathies: neuropathology and phenotypic variation
(H. Budka, 1997-2000)

e European Centralized FACility for Human Transmissible Spongiform Encephalopathies
(TSECFAC) (H. Budka, 1998-2001)

e Human Transmissible Spongiform Encephalopathies: The WNeuropathology Network
(PRIONET) (H. Budka, 2000-2003)

e Surveillance of CJD in Europe (EURO-CJD) (R. G. Will, 3 projects 1993-1996, 1997-1999,
2000-2003)

e Molecular biology and pathology of prion diseases (J. Collinge, 3 projects 1996-1998, 1997-
2000, 1998-2001)

e Assessment and improvement of selected technologies to remove or inactivate TSE-causing
agents (H. Reichl, 1997-2000)

e Low levels of TSE infectivity in blood: Determination of titre and evaluation of removal (H.
Reichl, 1998-2001)

e TSE spiking experiments for process validations: evaluation of different sources of

infectivity and spiking approaches (H. Reichl, 1999-2002

Non-EU collaborations include A. Aguzzi (Zurich, Switzerland), P. Brown and L. Goldfarb
(Bethesda, USA), P. Gambetti (Cleveland, USA), T. Kitamoto (Sendai, Japan), G. G. Kovacs, C.
Majtényi and I. Szirmai (Budapest, Hungary), P.P. Liberski (Lodz, Poland), and E.S. Williams
(Laramie, USA).



ADDENDUM AUSTRIA

There is no national action or concerted plan on transmissible spongiform encephalopathies
(TSEs, prion diseases) research in Austria. TSE research has traditionally been centered at the
Institute of Neurology, University of Vienna. According to the background of this group, their
research concerns mainly TSE surveillance, the characterisation and pathogenesis of tissue
lesions in human and experimental TSEs, as well as disease characteristics in Austria and
diagnostic methods. More recently three other research groups entered this field, focusing on
body distribution of the prion protein and prion detection and decontamination in blood,
respectively.

Prof. Budka, Director of the Institute of Neurology, University of Vienna, led by Dec. 31,
1996, an EU Biomed-1 Concerted Action (CA) “The human prion diseases: from
neuropathology to pathobiology and molecular genetics* (Budka, 1995a; Budka, 1995b). It has
networked almost 100 European neuropathological and basic research laboratories dealing with
neuropathologic diagnosis of, and tissue-based research in, human TSEs. The final report of this
very successful CA was published (Budka, 1997a). In two consensus reports, the CA has
succeeded to define criteria for neuropathological diagnosis (Budka et al., 1995a) of, and tissue
handling (Budka et al., 1995b; Budka et al., 1996a) in, human TSEs. The former consensus
report is important for diagnosing human TSEs under generally accepted terms. The latter
consensus report has greatly contributed to alleviate fears to perform autopsies on patients
suspected to suffer from TSEs; autopsies are most important to have a definite diagnosis and are
mandatory to identify the new variant of CJD recently recognized in the UK and France. A
subsequent similarly designed EU Biomed-2 CA “Human transmissible spongiform
encephalopathies: neuropathology and phenotypic variation” started on June 1, 1997, and
finished May 31, 2000 (Budka, 1999a). Another following EU QoL CA “Human Transmissible
Spongiform Encephalopathies: The Neuropathology Network (PRIONET)” started on Oct 1,
2000. It continues and expands the previously established European networking, with special
emphasis on research into clinical, pathological, and molecular phenotypes of TSEs in Europe,
including assessment of the distribution of the CJD variant in which an origin from BSE (“mad
cow disease”) has become probable. Most interest was in atypical clinico-neuropathological
presentations of dementing conditions especially in younger age groups. Neuropathologists have
been invited to submit cases for further evaluation, including assessment of an eventual TSE
basis; so far autopsy samples from more than 900 cases have been analysed and entered the
ENDAPRID database.

In addition, Prof. Budka has participated in three EU BIOMED-2 Shared Cost Actions on
the molecular biology and pathology of prion diseases (Project Leader: Prof. J. Collinge) which

9



started in July 1996, in Oct. 1997, and in Aug. 1998, respectively. The “European Centralized
FACility for Human Transmissible Spongiform Encephalopathies (TSECFAC)”, coordinated by
Prof. Budka, was established in August 1998. Prof. Budka has actively contributed to several
WHO consultations on human and animal TSEs since 1996 (WHO, 1996a; WHO, 1996b; WHO,
1996¢; WHO, 1997; WHO, 1998a; WHO, 1998b); he has been involved in WHO efforts to
implement TSE surveillance systems in various parts of the world. The Institute of Neurology,
University of Vienna, was proposed as a WHO Collaborating Centre for human TSEs.
Moreover, Prof. Budka serves as a member of the TSE/BSE AdHoc Group of the EU Scientific
Steering Committee.

Finally, the Austrian Reference Center for Human Prion Diseases (Osterreichisches
Referenzzentrum zur Erfassung und Dokumentation menschlicher Prionen-Erkrankungen /
ORPE; head: Prof. H. Budka) was established from July 1, 1996, at the Institute of Neurology,
University of Vienna (Budka, 1996b). It coordinates surveillance of human TSEs in Austria. As
first successes, we have identified the first Austrian case of CJD in a dura transplant recipient
(Radbauer et al.,, 1998a), one CJD family with a yet undescribed PRNP and molecular
constellation (Hainfellner et al., 1996¢), and the first Austrian family with familial fatal insomnia
(FFI) (Almer et al., 1999; Budka et al., 1998; Budka et al., 1997). Moreover, Austrian cases of
familial CJD with the codon 200 PRNP mutation have been shown as unrelated to other world-
wide CJD200 families (Lee et al., 1999). CJD surveillance in Austria has been networked in the
BIOMED-2 and QoL EU Cas on surveillance of CJD in Europe (Project Leader: Prof. R.G. Will,
Edinburgh, UK (Will, 1995).

At the University of Vienna, Departments of Pathology and Dermatology, another group
has addressed the distribution of the normal cellular prion protein (PrP®) in the body, especially
in the skin and intestines (Pammer et al., 2000; Pammer et al., 1999; Pammer et al., 1998). This
work is important when considering the possibilities for entry and spread of prions.

In Vienna, the company Baxter (especially Prof. H.P. Schwarz) is involved in
development of testing methods especially on blood, partly in collaboration with Prof. Adriano
Aguzzi in Zurich, Switzerland. Unfortunately they have not replied so far on my request for
details, but some publications are on record (Fischer et al., 2000; Politopoulou et al., 2000;
Zimmermann et al., 1999).

Another Austrian group, Dr. Reichl at Haemosan, an SME in Graz, focuses on
decontamination procedures for industrial processes of biological materials, especially blood
products. Dr. Reichl leads 3 EU BIOMED-2, BIOTECH and FAIR Shared Cost RTD Projects
on “Assessment and improvement of selected technologies to remove or inactivate TSE-causing

agents®, “Low levels of TSE infectivity in blood: Determination of titre and evaluation of
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removal®, and “TSE spiking experiments for process validations: evaluation of different sources
of infectivity and spiking approaches* in collaboration with international partners.

Specific research topics investigated by Prof. Budka’s group include the following:

1. CJD (human and experimental)

A retrospective epidemiological study of human TSEs in Austria (Hainfellner et al., 1996b),
based on the nationwide collection of neuropathologically diagnosed, i.e. definite cases, showed
a gradual increase in recent years; in 1995, the mortality rate was 1.25 per million inhabitants
(Hainfellner et al., 1996c), and in 1996 1,41 (Radbauer et al., 1998b) which are the highest rates
of definite human TSEs observed in Europe and the world. These data are important because
Austria is a BSE-free country without a BSE risk scenario; the high CJD incidence is attributed
to improved surveillance due to generally increased awareness of neurologists and the high
autopsy rate in Austria (Bignall, 1996; Boulton, 1996). A detailed assessment did not reveal any
profession at higher risk than the general population (Radbauer et al., 1998b). However,
diagnosed cases were not evenly distributed throughout the country; cases were diagnosed more
than three times as frequently in Vienna and surrounding Lower Austria (2,07 cases per million
per year in the last 4 years) than in the rest of the country (0,63 cases per million per year in the
last 4 years), indicating regionally differing quality of case retrieval and possibly double as high
“true” incidence rates than generally assumed (Radbauer et al., 1998b).

Investigations on clinical laboratory diagnosis of CJD started at the Institute of
Neurology by the group of Prof. H. Bernheimer, in close cooperation with Prof. Budka’s group
and ORPE. This project was originally supported by a Research Grant from the
Bundesministerium fiir Wissenschaft und Verkehr. The occurrence of the 14-3-3 protein has
been studied in cerebrospinal fluid (CSF) samples from probable and possible CJD patients,
respectively, and from controls (Bernheimer et al., 1998). Further investigations were directed to
comparative studies on 14-3-3 and other diagnostic parameters in CSF and blood and published
as a large European collaborative study (Zerr et al., 2000), confirming the usefulness of this
diagnostic marker.

Some time ago, we described the first observation of “unilateral” CJD (Yamanouchi et
al., 1986); this is important for recognition of the clinical variability of CJD. The previously
described conjugal occurrence of CJD in an Austrian couple (Jellinger et al., 1972) was not
confirmed by modern immunocytochermical detection of the prion protein (PrP) (Hainfellner et
al., 1996a). This is an important argument against speculations on a possibility of environmental

human-to-human transmission of CJD.
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Several other studies have addressed, or are in progress to elucidate, the development of
tissue pathology in TSEs: clinico-neuropathological overviews (Budka, 1996a; Budka, 1997b;
Budka, 1998a; Budka, 1998c; Budka, 2000a; Budka, 2000c); the presence of peculiar tubulo—
vesicular structures which are specific to TSEs (Liberski et al., 1992); the type and pattern of PrP
deposition in a large series (Budka et al., 1996b; Hainfellner and Budka, 1996; Hainfellner et al.,
1996d) which is an important point of reference when considering comparison with the newly
recognised CJD variant in the UK; the PrP deposition in the brain stem which might give some
hints on spread from a possible infectious origin (Pietrini et al., 1996), and the presence of
associated Alzheimer-type brain tissue pathology which is able to modify the pattern of PrP
deposition (Hainfellner et al., 1998). The distribution of parvalbumin positive neurons in brain
correlates with hippocampal and temporal cortical pathology in CJD; selective damage to this
subset of inhibitory neurons (Belichenko et al., 1999) might be the substrate of prominent
excitatory symptoms in CJD such as myoclonus and EEG periodic hyperactivity (Guentchev et
al., 1997). Only FFI differs in terms of this specific neuronal vulnerability from other TSEs
(Guentchev et al., 1999). We have successfully extended these studies to experimental TSEs,
showing that damage to this specifically vulnerable neuronal subset is the earliest pathological
event in the brain during incubation (Guentchev et al., 1998). Studies on differents “strains” and
“glycotypes” of PrP in Austrian TSE patients, as revealed by Western blotting, have been
initiated in collaboration with Prof. Gambetti and Dr. Parchi, Cleveland, OH, USA. In addition,
tissue material of Austrian TSE patients was sent to Prof. Collinge, London, for additional
blotting and transmission experiments. In collaboration with a group from Slovakia, we started a
detailed clinicopathological analysis of a large number of familial CJD200 cases; this study
should allow for identification of neuropathological features which will assist in delineating this
familial CJD form from other human TSEs. In collaboration with European and American
groups, distinct subtypes of sporadic CJD were identified in a large series by the combined
assessment of clinical, pathological, genetic, and molecular features (Parchi et al., 1999).

Studies on experimental CJD showed that neuroaxonal dystrophy is an important part of
the neuropathology of TSEs (Liberski et al., 1995). Another report studied the sequential
development of tissue pathology correlated with PrP deposition in experimental CJD (Kordek et
al., 1999).

Deposition of disease-associated prion protein was found to prominently involve the
peripheral nervous system in experimental scrapie (Groschup et al., 1999). Trigeminal and dorsal
root ganglia, Ganglion coeliacum, thoracicum and nodosum contained ganglion cells and fewer
satellite cells with prominent granular PrPsc deposition. As a novel deposition pattern, punctate
deposits in adaxonal location were seen along nerve fibres of peripheral nerve adjacent to

ganglia. Such prominent involvement of the PNS in two different experimental scrapie models
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emphasizes the need to consider the PNS in natural scrapie and other TSEs including bovine
spongiform encephalopathy as potential source of infectivity. In human TSEs, such deposits were
very rare (Hainfellner and Budka, 1999). Most recently, we succeeded to identify, in
experimental TSEs, oxidative stress as an important pathogenetic process leading to neuronal loss
(Guentchev et al., 2000), similar to what is happening in other neurodegenerative conditions.

Finally, we reviewed the present state of some TSE problems (Budka, 1998b; Budka,
1999b), of iatrogenic CJD (Budka, 1998a), and the safety of human blood and blood products
(Budka, 2000b).

2. Gerstmann-Striussler-Scheinker disease (GSS)

The original Gerstmann family of Austria has been rediscovered and submitted to pedigree
updating and clinical, neuropathological, and molecular genetic studies (Hainfellner et al., 1995).
The classical P102L mutation was confirmed in the PrP gene (PRNP) (Kretzschmar et al., 1991).
A change in phenotype from the classic ataxic to a CJD-like dementing type was observed in a
recent patient; comparative molecular analysis showed that the PRNP genotype was identical at
codon 129 (M/M homozygosity) in both phenotypes (Hainfellner et al., 1995). This means that
additional factors (other genes? environmental?) determine phenotypic expression in this
inherited TSE.

Another study described the ultrastructural neuropathology of GSS (Liberski and Budka,
1995) which includes also tubulovesicular structures (Liberski and Budka, 1994). Microglia has
been found as an important constituent of PrP plaques (Barcikowska et al., 1993). As in
Alzheimer’s disease, paired helical filaments dissociate from amyloid formation (Liberski et al.,
1996).

In collaboration with European and American groups, two patterns of PrP fragments were
found to codistribute with distinct phenotypes in Gerstmann-Striussler-Scheinker (GSS) P102L
disease, including the original Austrian GSS family (Parchi et al., 1998). The results indicate that
the neuropathology of prion diseases largely depends on the type of PrP-res fragment that forms
in vivo. Because the formation of PrP-res fragments of 7-8 kDa with ragged N and C termini is
not a feature of Creutzfeldt-Jakob disease or fatal familial insomnia but appears to be shared by

most GSS subtypes, it may represent a molecular marker for this disorder (Parchi et al., 1998).
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3. Familial fatal insomnia (FFI)

After having discovered the first Austrian FFI family in collaboration with the Neurological
University Clinic Vienna (Budka et al., 1998), presence and distribution of tissue pathology in 3
FFI brains was analysed and correlated with PrP deposition and the PRNP genotype; there is
distinct dissociation between the prominent tissue pathology and absent or sparsely detectable
PrP™ (Almer et al., 1999; Budka et al., 1997). The occurrence of FFI around the world was
recently reviewed (Budka, 1998d). Although two major disease types can be delineated
according to homo- or heterozygosity at PRNP codon 129, there is still marked heterogeneity
between patients with the very same PRNP genotype (Budka, 1998d).

Moreover, we have recently identified a prominent diturbance of the serotonergic

nervous system as likely substrate of some symptoms in FFI which clearly deviate from other

TSEs (Wanschitz et al., 2000).

4. Kuru

By cooperation with the NIH in Bethesda, MD, USA, one of the apparently last sets of archival
Kuru brain specimens could be investigated with modern neuropathological methods including
immunocytochemistry for PrP (Hainfellner et al., 1997). This is important because the new CJD
variant in the UK and France has been considered to share clinicopathological characteristics
with Kuru; although some neuropathological features are shared by both conditions, also major

differences were delineated.

Manuscripts currently submitted for publication include: Inherited Prion Disease with
A117V Mutation of the Prion Protein Gene: A Novel Hungarian Family; Marked increase of
neuronal prion protein expression in neurodegeneration; Deposition patterns of disease-
associated prion protein in captive mule deer brains with chronic wasting disease; Increased
incidence of sporadic Creutzfeldt-Jakob disease on the island of Crete associated with a high rate
of PRNP 129 meth/meth homozygosity in the local population; and Mutations of the prion

protein gene: clinicopathological correlations.
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BELGIUM

1. Description of Main TSE activities underway in Belgium including Public Health

Aspects.

Until recently, research on TSE was not really supported nor stimulated in Belgium. The
Federal Ministries of Health and of Agriculture and the Regional Ministries for Research did
finance some activities related to epidemiological and basic science studies.

Best research activities on TSE conducted in Belgium are related to epidemiology within
European networks. Seven academic centres ensure CJD concerted surveillance in Belgium.
Collaborative research on prion diseases with other European laboratories are oriented towards

fundamental research on prion propagation and to TSE surveillance systems.

2. How these activities fit into the principal areas of the European Action Plan on TSE

research:

a) clinical, epidemiological and social research on human and animal SEs

Diagnosis of Creutzfeld-Jacob disease through clinical and neuropathological Team 1
examination
Case control study of sporadic, iatrogenic and familial CJD Team 1

Epidemiology of transmissible spongiform encephalopathies in ruminants in Team 5
Belgium

A longitudinal study is performed to measure the annual cumulative incidence of
neurological cases suspected or not to be caused by BSE in domestic and wild
ruminants in Belgium. The neurological cases will be classified according to
etiological criteria. The aim of this study is to provide data needed for a proper
evaluation of the epidemiosurveillance of TSE in countries with a low incidence

and classified III for the geographical risk.

Surveillance network for CJD in Belgium Team 6
In collaboration with 7 Belgian academic centers there is a surveillance for CJD

cases in Belgium. This epidemiological surveillance is completed by the analysis
of public health issues (ex.: blood transfusion) for the country and this analysis can
lead to some specific recommendations (ex.: prevention in hospital). [funded

through extended European collaborative study group of CJD]

Case control study in collaboration with University of Antwerp (UIA). Team 6
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Collaboration with a BSE experts group in order to have a link between human

and animal aspects.

Team 6

The establishment of a European network for the surveillance of ruminant TSE
and the standardisation of the process and criteria for the identification of

suspected cases [funded through FAIR PL 987021 1999-2002]

Team 7

A network for supply of BSE tissues and fluids for European collaborative

research [funded through FAIR CT 98 3651 1999-2001]

Team 7

Research on the immunohistochemical TSE detection in the mandibular
lymphnodes in sheep as an in vivo test method and the significance of genotypic

sensitivity [funded through Ministry of Agriculture]

Team 7

b) the infectious agent and its mechanisms of transmission

Prion protein gene sequencing

Team 1

Role of PrP in prion spread and establishment of central nervous system
infection

The goal of this project is to identify weak links in the chain of prion propagation
which in the long term may be amendable to therapeutic intervention.

Five steps in prion spread and replication are addressed:

= passage through the intestinal barrier

= passage of prions through the skin

= the nature of the neuroimmune interface

= propagation and replication in the CNS

= propagation and species barrier

[funded through FAIR project No P1 96022, 1999-2001]

Team 3

Sequencing the canine gene coding for prion protein
The canine gene coding for prion protein will be sequenced in order to explore the

molecular basis of the absence of susceptibility of the dog to BSE agent infection.

Team 4
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¢) Diagnosis of SEs

Diagnosis of Creutzfeld-Jacob disease through clinical and neuropathological

examination [funded through EuroCJD group]

Team 1

Study of cerebrospinal fluid alterations (qualitative and quantitative determination
of 14-3-3 and isoforms, amyloid-f protein, microtubule-associated protein tau,

cytokines, prion protein)

Team 1

Phosphorylation of tau protein as marker of disease progression

Team 1

A new and sensitive immunodetection method for prion proteins

The Laboratory of human Histology has developed a patented immunoquantitative
PCR method (igPCR) based on immunocapture, immunodetection and quantitative
PCR to reveal and quantify antigens.

This method enables detection of prion proteins. Current research defines
parameters necessary for measurement of PrPres in different tissues of infected
animals or humans.

Funded through Convention Wallonne No 14531=iqPCR; 2000-2002

Team 3

Research on the immunohistochemical TSE detection in the mandibular
lymphnodes in sheep as an in vivo test method and the significance of genotypic

sensitivity [see also a)]

Team 7

d) Risk assessment of SEs

Evaluation of the TSE risk in medicinal products authorised in Belgium

A risk evaluation was made regarding the presence of animal-derived material in
medicinal products on the Belgian market, either as an active ingredient, or as an
excipient or used during the production of medicinal products. All the information

is introduced in an Access-data-file, which is continuously updated.

Team 2

Epidemiology of transmissible spongiform encephalopathies in ruminants in

Belgium [see a)]

Team 5

Surveillance network for CJD in Belgium [see a)]

Team 6

The establishment of a European network for the surveillance of ruminant TSE
and the standardisation of the process and criteria for the identification of
suspected cases [see a)]

Team 7
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e) treatment and prevention of Ses

Surveillance network for CJD in Belgium [see a)] Team 6

Sources for funding for TSE research in Belgium

EuroCJD Group

CMP Biotechnology Working party (BWP)

FAIR P196022 1999-2002

Convention wallonne 14531-igPCR 2000-2002

Extended European collaborative Study Group of CJD

FAIR PL 987021 1999-2002

FAIR CT 983651 1999-2001

Ministry for Agriculture

3. Principal research teams and their areas of expertise: names, addresses, full details

Team Details

1 Department of Neurology Laboratory of Neurobiology, Born Bunge Foundation,
University of Antwerp Universiteitsplein 1 B-2610 Wilrijk
Patrick Cras, MD, PhD, director, Jean-Jacques Martin, MD, PhD,
neuropathologist
Tel: +32 3 821 34 23 Fax: +32 3 825 54 67 Email: cras(@uia.ua.ac.be

2 Scientific Institute of Public Health Section Biological Standardisation J.
Wytsmanstraat 14 B-1050 Brussels Belgium
Ellen Voets (Projectleader) Dr. Sc. Roland Dobbelaer (Head of the section),
Tel:+32 2 642 50 50 Fax: +32 2 642 52 10 Email:
Roland.Dobbelaer@iph.fgov.be

3 Laboratory of Human Histology — University of Li¢ge, 20 Rue de Pitteurs, B
4020 Liege, Belgium
Prof. Ernst Heinen
Tel: +32 43665170 Fax: +32 43665173 Email: eheinen@ulg.ac.be

4 Department of infectious and parasitic diseases Faculty of Veterinary Medicine,
University of Liége, Boulevard de Colonster 20 B-4000 Licge, Belgium
Prof. Paul-Pierre Pastoret
Tel: +32 4 366 42 60 Fax: + 32 4 366 42 61 Email: paul-
pierre.pastoret@ulg.ac.be

5 Virology, epidemiology and viral diseases Department of infectious and parasitic
diseases Faculty of Veterinary Medicine, University of Lie¢ge, Boulevard de
Colonster, 20, B-4000 Liege, Belgium
Prof. Etienne Thiry
Tel: +32.4.366.42.50 Fax: +32.4.366.42.61 Email: etienne.thiry@ulg.ac.be

6 Scientific Institute of Public Health 14, Juliette Wytsmanstreet 1050 Brussels
Dr Frank Van Loock, Dr Sophie Quoilin
Phone: 32 2 642 50 26 or 32 2 642 57 85 Fax: 3226425410
Email: Sophie.quoilin@jihe.be

7 Veterinary and Agricultural Research Institute Groeselenberg B-1180 Brussels

Dr E. Vanoptenbosch, Dr S.Roels
Tel: +32 2 3754 455 Fax: 32 2 375 0979 E-mail: stefan.roels@var.fgov.be
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4. Collaboration with other countries and openness of the programme to collaboration:

Team 1: Collaboration in the context of the EuroCJD group with other European centres. The

programme is open to and depends on external collaborations.

Team 2: A. Maes attends CPMP Biotechnology Working Party meetings (specific attention to
TSE problems) at the EMEA in London and is a member of the TSE certification expert group at
the European Directorate for the Quality of Medicines (EDQM) in Strasbourg.

R. Dobbelaer is member of the CPMP Biotechnology Working Party (BWP) and E. Voets
also attends the meetings of the BWP. She is involved in Creutzfeldt-Jakob disease and blood

components and plasma derivatives.

Team 3: Collaborations in the framework of the EU-funded project Fair n° P1 96022;
1999=2001
Collaboration with Eurogenetec, and Biocode, both in Li¢ge in the Convention Wallonne n°

14531=igPCR; 2000=2002 project

Team 6: Participation in the extended European collaborative study group of CJID (NEURO
CJD) and also subgroup ‘Public Health’. Openness to other collaborations.

Team 7:
FAIR PL 987021 project: Cooperations with M. Rogers, G. Wells, M. G. Doherr, B. E. C.

Schreuder, M. Groschup, J. J .Badiola, A. Souza, H. A. Kretzschmar, L. Larry, A. J. Galo...

FAIR 98 3651 project: Collaborations with S. Done, M. Groschup, J. Sanchez-Vizcaino, A.
Douglas, J. Agerhorn...

Research on immunohistochemical TSE detection: Collaboration with Dr M.Smits (NL).
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DENMARK

Description of main TSE research activities underway including Public Health
aspects

HUMAN TSE :

Since May 1997, all suspected cases of human CJD has been mandatory re-portable to the
Department of Epidemiology, Statens Serum Institut, Also, these data are included in the
European EUROCJD-project.

In order to classify the notified CJD-cases according to accepted criteria; a national expert
group has been set up. The plan is to review all cases by neuropathology, EEGs and scans

if available. So far no cases of variant CJD have been diagnosed.

The number of annual diagnosed cases of CJD has varied from 5 to 8 with 2 to 8 cases
being definite. Giving a mean annual incidence of 0.8 per million inhabitants.

ANIMAL TSE :

The principal goal is to develop improved diagnostic means to ensure early and sensitive
detection of TSE-agents in a rapid, high-throughput format. New developments in assay
specificity will also be pursued, most importantly the ability to discriminate between
Scrapie agents and the BSE-agent.

Activities will focus on development of composite synthetic peptide prion mimics that will
be used for production of specific antibodies and also used in seed assays as indicators for
presence of structure-modulating misfolded prion proteins. Also the capillary
electrophoresis method for detection of abnormal prion proteins in buffy coat cells will be
implemented and applied to bovine and ovine samples and the basic assay principle will be
applied to other immunoassay formats. The use of plasminogen for detection of misfolded
prion protein or for its concentration will be investigated. Finally it will be attempted to
develop conditioned cell lines that are sensitive to misfolded prion protein.

How these activities fit into the principal areas of the European Action Plan on
TSE research:

a) Clinical, epidemiological and social research on human and animal SE

HUMAN TSE :

In Denmark, a national diagnostic centre for CJD will be established at the University
Hospital in Copenhagen. We are planning to intensify the surveillance of human CJD
including variant CJD. Especially, the neuropathology surveillance is planned to be
centralized as well as centralized DNA-sequencing; screening for mutations and
analysis for e.g. 14-3-3 in CSF is planned.

No national research programmes on vCJD as such are planned, but international
collaboration is strongly supported.
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ANIMAL TSE :

Surveillance of BSE, Targeted screening of risks groups (clinical cases, fallen stock,
emergency slaughter, feed cohorte to positive cases) 15.000 samples/year (Danish
Veterinary Laboratory). Screening slaughter cattle > 30 month estimated to be 250.000
samples/year (private laboratories).

Danish Veterinary Laboratory is national reference laboratory for animal TSEs and
participate in the following projects:

FAIR CT 98-6056 European Scrapie Network
Larry Paisley, epidemiology Ipa@svs.dk

FAIR CT 98-7021 Surveillance and diagnosis of ruminant TSEs
Larry Paisley, epidemiology Ipa@svs.dk.

FAIR 98-3651 A network for the supply of BSE tissue and fluids for European
Collaborative research
Thomas Krogh Nielsen, pathology tkn@svs.dk

b) The infectious agent and its mechanisms of transmission
¢) Diagnosis of Ses

Development of improved diagnostic means to ensure early, sensitive, non-invasive
detection of TSE-agents in a specific manner, i.e. achieving discrimination between at least
Scrapie agents and the BSE-agent in a rapid, high-throughput format. To reach this goal,
basic investigations on the infectious agent, its mechanism of transmission and its
pathogenic mechanisms at the molecular level will be studies with the double aim of
providing more insight into which entity should really be considered the "infectious" units
and to utilise the knowledge obtained for the design of assays based on new principles,
including assays for "seed" ability, and cell-line based assays. It is assumed that protease
resistance will not be a parameter than can be included in such an assay, as it is likely that
pathogenic and protease-sensitive forms of the prion protein exist and will be able to
transmit disease.

d) Risk assessment of SE’s

e) Treatment of prevention of TSE

3. Principal research teams and their areas of expertise: names, addresses, full
details

Statens Serum Institut, Artillerivej 5, 2300 Copenhagen S, Denmark
Else Smith

e-mail: es@ssi.dk
Epidemiology

Niels Heegaard

e-mail: nhe@ssi.dk
Capillary electrophoresis
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University Hospital of Copenhagen, Blegdamsvej 9, 2100 Copenhagen @, Denmark
Henning Laursen
e-mail: hlaursen@rh.dk

Neuropathology

Danish Veterinary Laboratory, 27 Biilowsvej, DK-1790 Copenhagen V, Denmark
Peter Heegaard
e-mail: pmhh@svs.dk

peptides and anti-peptide antibodies, assay development

Peter Lind
e-mail: pl@svs.dk

cell line and assay development, responsible for diagnostic lab.

Ulla Riber
e-mail: ur@svs.dk
cellular characterization by cell sorting

Thomas Krogh Nielsen
tkn@svs.dk
pathology, histochemistry

Statens Serum Institut, Autoimmunity Department, 5, Artillerivej,
2300 Copenhagen S, Denmark

Niels Heegaard

e-mail: nhe@ssi.dk

capillary electrophoresis, human amyloid diseases

Royal Veterinary & Agricultural University, Chemistry Department, 40, Thorvaldsenve;,
1871 Frederiksberg C, Denmark

Arne Holm

e-mail: arho@kvl.dk

peptide chemistry

University of Copenhagen, the Protein Laboratory, 3, Blegdamsvej,
2200 Copenhagen N, Denmark

Elisabeth Bock

e-mail: Bock@plab.ku.dk

cell lines

Collaboration with other countries and openness of your programme to collaboration

The 5™ Framework Programme: Quality of Life and Management of Living Resources:
HUMAN TRANSMISSIBLE SPONGIFORM ENCEPHALOPATHIES: THE NEU-
ROPATHOLOGY NETWORK (PRIONET).

Dr. Henning Laursen (Neuropathology) e-mail: hlaursen@rh.dk

Biomed-2 concerted Action: EUROPEAN CDJ COLLABORATIVE SURVEILLANCE
(NeuroCJD)
Dr. Henning Laursen (Neuropathology) e-mail: hlaursen@rh.dk

27



Collaboration with other countries include Norway (prof. Ulvund), Switzerland (dr.
Oesch), the US (dr. Schmerr), Iceland (dr. Sigurdarsson) and Ireland. The project is open
for collaboration with others especially for localization of samples; contacts have been
established with Frédéric Lantier, INRA, F-37380 Nouzilly.
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FINLAND

1. Description of main TSE research activities underway including public health aspects
Human TSE

Descriptive Epidemiological Research. We have monitored the descriptive epidemiology of
Creutzfeldt-Jakob disease (CJD) in Finland since 1974. After an initial increase - apparently due
to increased awareness and better diagnostic facilities - the annual incidence has remained at the
same stable level at approximately 1 case per million. Although familial occurrence has been
noted (see below), no cases of variant CJD or iatrogenic CJD have been detected.

Research on Familial CJD. A large family with autosomal dominant CJD was decribed by us in
1979. The affected patients showed an earlier onset and longer duration than typical examples of
sporadic CJD. Furthermore, they lacked the characteristic EEG changes. A molecular genetic
analysis of this family in collaboration with Dr. Gajduseks’s group revealed a novel mutation in
the PRNP gene at codon 178. An identical mutation was later found at the same codon by an
Italian-American group studying patients with fatal familial insomnia. A joint study of patients
with the Finnish type familial CJD and patients with fatal familial insomnia demonstrated that
the disease phenotype, caused by the mutation, is determined by a common polymorphism of the
PRNP gene at codon 129, a novel genetic mechanism. In vitro studies of synthetic prion protein
peptides showed that mutated peptides were much more fibrillogenic than wild type peptides.

Studies of familial Alzheimer’s disease clinically simulating CJD. We have described a very
early onset form of Alzheimer's disease with early and prominent myoclonus, clinically
simulating CJD (M146V mutation of the presenilin-1 gene). Recently, we have described yet
another novel Alzheimer phenotype, termed variant Alzheimer disease, clinically characterized
by spastic paraparesis in addition to dementia, and caused by a deletion encompassing exon 9 of
the presenilin-1 gene. Even this condition has to be taken into consideration in the clinical
differential diagnosis of atypical forms of prion disease.

Molecular epidemiological studies on polymorphisms of the PRNP gene. We have carried
out molecular epidemiological studies of Alzheimer’s disease and other forms of dementia in a
prospective population-based and autopsy-controlled sample of very elderly individuals since
1991. We are now analyzing the distribution of PRNP gene polymorphisms in this and other
younger population-based samples.

Surveillance of CJD in Finland. We participate in two EU-BIOMED-funded Concerted
Actions on the epidemiology and neuropathology of prion diseases NEURO-CJD and
PRIONET.

Animal TSE

Scrapie and BSE were, as are all the diseases which have not been diagnosed before in Finland,
compulsory notifiable diseases until 1990 when they added to the list of compulsory notifiable
diseases in veterinary legislation. Epidemiological survey of BSE/scrapie has been carried out
since 1995 in National Veterinary and Food Research Institute. No cases of BSE or scrapie have
been found in Finland. The activities of the Institute are mainly involved in the diagnosis and
surveillance of animal TSEs.
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2. These activities belong to the following areas of TSE research :

(a) Clinical and epidemiological research on human and animal SE
(b) The infectious agent

(c) Diagnosis of SEs

(d) Risk Assessment of SEs

3. Principal research teams and their areas of expertise :

Matti Haltia, M.D., Ph.D., Professor of Neuropathology
Postal address:

Laboratory of Neuropathology
Department of Pathology
University of Helsinki

POB 21 (Haartmaninkatu 3)
FIN-00014 Helsinki

Phone: +358-9-1912 6337 (direct)
Fax: +358-9-1912 6700

E-mail: matti.j.haltia@helsinki.fi
Neuropathology of human TSEs
Surveillance of TSEs

Molecular pathology of TSEs

Liisa Sihvonen, DVM, Ph.D. , Professor of Virology and Epidemiology
Postal address:

Department of Virology and Epidemiology
National Veterinary and Food Research Institute
POB 368 (Hédmeentie 57)

FIN-00231 Helsinki

Phone: +358-9-3931856 (direct)

Fax: +358-9-393 1711

E-mail: liisa.sihvonen@eela.fi
Immunodiagnosis of animal TSEs
Epidemiology of animal TSEs

Marjukka Anttila, DVM, Ph.D., Professor of Pathology
Postal address:

Department of Pathology

National Veterinary and Food Research Institute
POB 368 (Hédmeentie 57)

FIN-00231 Helsinki

Phone: +358-9-3931888 (direct)

Fax: +358-9-393 1960

e-mail: marjukka.anttila@eela.fi
Histopathological diagnosis of animal TSEs
Surveillance of animal TSEs
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4. Collaboration with other countries and willingness for collaboration
Professor Matti Haltia has collaboration with many other groups.

Finland is also interested in collaboration in the area of diagnosis of animal TSEs, especially
immunodiagnosis. No cases of BSE or scrapie have yet been found in Finland.
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FRANCE

1. Description of main TSE research activities underway in France including Public
Health aspects.

Research in France is organised into concerted actions (ACC) and finalised programmes for
biological tools (PRR).

There are 4 concerted actions (ACC):

- Fundamental biology and yeast/fungus models

- Pathogenesis and transmission of TSEs

- Human and animal epidemiology, risk assessment, modelling and
sociology

- Therapeutics and safety

There are 3 lab networks whose aim it is to provide biological tools for the scientific community
(PRR):

- Proteins and antibodies
- Cellular models and transgenic animals
- Diagnostic tests

2. How these activities fit into the principal areas of the European Action plan on TSE
research:

a) Clinical, epidemiological and social research on human and animal SE

ACC2: Transmission and pathogenesis of TSEs
- Neuronal death in TSEs: in vivo studies in humans, sheep and mice, role of microglial cells and
in vitro studies

- Pathogenesis of sheep scrapie

- Study of serial passage of BSE in sheep with different PrP alleles
- Study of scrapie and BSE strains in sheep and mice
- Perinatal transmission of BSE in sheep

ACC3: Human and animal epidemiology. risk modelling and sociology
- Epidemiological surveillance of CJD
- Epidemiology and genetic study of sheep scrapie

- Socio-political configurations for dealing with TSE at the national and European levels
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b) The infectious agent and its mechanism of transmission

ACCI1: Fundamental biology and analogous models

1. PrP
- Conformational dynamics of ovine / murine PrP
- Molecular origin of sCJD (ORF mutation of PrP mRNA)
- Interactions of PrP with chaperones or other ligands
- PrP expression and role during neuronal differentiation
- PrP, copper, oxidative stress, role in synaptic transmission
- Characterisation of partially folded forms of PrP and their role in fibril formation

e Analogous models (yeast, fungus)
- pHET-s, a prion model in Podospora anserina
- Genetic control of cellular degeneration of filamentous fungi
- Mechanisms of conversion of Ure2p to [URE3]
- Structure of Ure2p

ACC2: Transmission and pathogenesis of TSEs

- Synthetic PrP peptides as models for understanding the neurotoxic mechanisms and to inhibit
PrP conversion

- Role of cerebellar circuitry in prion propagation

- Study of TSE-responsive genes

- Role of PrP in sperm cells: location, conversion, and role
- Role of PrPc in the immune system

- Peripheral cellular targets, early steps of neuroinvasion

- Study of anti-PrP T cell response in mice
- Study of the gut barrier with special attention to the role of M cells

PRR: Production of tools

1. Proteins and antibodies

- Production of different allelic forms of the prion protein with special attention for stability,
quality, and purity

- Production of monoclonal PrP antibodies

- IHC screening of PrP antibodies on human / sheep tissues

- EM screening of PrP antibodies

- Development of PrP immunolocalisation methods in experimental TSE models

2. Transgenic animals, cellular models

- Generation of transgenic mice expressing the ovine/bovine/human prion protein
- Generation of transgenic rabbits overexpressing the ovine prion protein

- Microcebus murinus as a primate model for the study of TSEs

- Development of in vitro models of neuronal death

- Development of cells infectable with sheep scrapie/other TSEs
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¢) Diagnosis of SEs

PRR: Production of tools

3. Diagnostic tests

- Development of an immunodiagnostic test for CJD based of the detection of 14-3-3 protein in
the CSF.

- Diagnosis of sheep scrapie based on the detection of cortisol metabolites

- Diagnosis of BSE by a sandwich immunoassay

Several brain and tissue banks are set up:

e Human brain and tissue banks (Pitié-Sapétriere and Lariboisiere Hospitals)

e Sheep and cattle tissue banks (AFSSA, INRA)

d) Risk assessment of Ses

ACC2: Transmission and pathogenesis of TSEs

- Assessment of suitability of transgenic mice expressing ovine PrP for strain typing of ruminant

TSEs
- Risk linked to blood transfusion and BSE in humans

ACC3: Human and animal epidemiology, risk modelling and sociology

- Modelling of TSE-specific risk of meat products to provide a basis for TSE regulation and
prevention

- Risk perception of TSEs/BSE: determinants and variability

ACC4: Therapeutics and safety
- Validation of a method of identification and labelling of specified risk material
- Methods of safe removal of ruminant spinal cord at the slaughterhouse

e) Treatment and prevention of SEs

ACC4: Therapeutics and safety

- Therapeutic perspectives by using synthetic peptides interfering with PrP accumulation

- Development of cellular models and analysis systems for a rapid evaluation of new approaches
in TSE therapeutics.
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Appel d’offres ESST-PRIONS 1999
Projets ACC1 proposés pour financement apreés évaluation des 22 projets soumis

Projetc Leader Institution Project
BEGUERET Joél CNRS Hets protein, a model for prions in Podospora
anserina
CULLIN CNRS Genetic analysis of [URE3+], a yeast prions in
Christophe Saccharomyces cerevisiae, and Conversion
and MELKI mechanisms of ure2p into Ure2p[URE3]
Ronald
DEBEY Pascale INRA Conformational dynamic of ovine PrP: comparative
study of two allelic variants that determine
susceptibility to scrapie
DRON Michel CNRS Search for PrP mRNA that harbour an open reading
frame mutation in sporadic cases of Creutzfeldt-
Jakob disease
DUBUISSON CNRS Interactions between Chaperones and PrP
Jean
KELLERMANN CNRS PrP expression during neuronal differentiation
Odile
LEHMANN CNRS PrP cleavage, Cut++, oxidative burst and TSEs
Sylvain
LLEDO Pierre- CNRS Electrophysiological aprocach of the function of
Marie PrP-c in hippocampus
NERI Christian C.E.P.H. Cellular and molecular modelisation and biological
effects of normal and mutated human PrP expressed
in Caenorhabditis elegans
SANSON Alain CEA Murine PrP stability: structural propension to form
alpha helices and its relationships with
glycosylation.
SILAR Philippe | University of Genetic control and unconventional agents that
Paris VII cause cellular degenerative processes in Podospora
anserina
AUCOUTURIER INSERM Molecular and cellular characteristics of T-cell
Pierre and mediated immune response against PrP in mice
CARNAUD
Claude
BAILLY CNRS Route of neuroinvasion of the cerebellum and brain
Yannick in mouse: role and dysfunctions of cerebellum

during TSEs.
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CESBRON Jean-| University of PrP-c function in immune system
Yves Grenoble
DANDOY- CNRS Host gene expression during TSE: implication of
DRON Frangoise Scrapie responsive gene 1 (Scrg-1), of Spi 2, an
alpha-1 antichymotrypsin analogue, and other genes.
DORMONT CEA/CRSSA Risk associated with blood in humans exposed to
Dominique BSE agent: a non-human primate model."
FOURNIER CEA/CRSSA | Identification of the target cells of TSE agents after
Jean-Guy peripheral infection.
GRAY Francoise| University of Neuronal death during human TSEs
Paris
PILLOT Thierry INSERM Neurotocicity mechanisms of a PrP-derived peptide
(PrP 118-135): fusiogenic properties and pathogenic
consequences
SALES Nicole INSERM Neuroinvasion and axonal transport of PrP-res
SCHELCHER INRA/ENV Scrapie agents and BSE agent dissemination as a
Francois function of species, host genotype and route of
inoculation: experimental infection and serial
passages in sheep and transgenic mice.
CHABRY Joélle CNRS Synthétic PrP-derived peptides as conversion
and VINCENT inhibitors: thérapeutic tools
Jean-Pierre
SIRAMI Jean ADIV Study of non-contaminant procedures for removing
bovine and ovine spinal cord in slaughterhouses
BERTHON INRA Immunohistochemistry screening of polyclonal and
Patricia mnoclonal antoibodies directed against PrP: use of
sheep organ slices."
FONTAINE National Antibody screening: imunohistochemistry detection
Jean-Jacques Veterniary of PrP in TSE affected ruminants.
School (Alfort)
FOURNIER INSERM AntiPrP antibody screening for electron microscopy
Jean-Guy
FREYSSINET INSERM Neuronal death diagnosis in CNS
Jean-Marie
GAGNON Jean CNRS PrP purification
GRASSI Jacques CEA Anti-PrP antibody production: generation of
antibodies that could differentiate PrP-c and PrP-res
HOUDEBINE INRA Ovine PrP-transgenic rabbits
Louis-Marie
LABONNARDI INRA Monoclonal antibodies directed against natural
ERE Claude isoforms of ovine PrP
LAUDE Hubert INRA Development of cellular models for in vitro scrapie
propagation.
LEHMANN CNRS In vitro propagation of TSE agents.
Sylvain
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LEMAIRE CNRS Development of highly sensitive transgenic animals
Catherine to human and bovine TSE infection
ROSSI Bernard Inserm Production of monoclonal antibodies by injection of
PrP-Fc or PrP-DNA
TOUTAIN INRA Diagnosis of scrapie: use of cortisol metabolite,
Pierre-Louis sensitivity, specificity and predictive values.
VILOTTE Jean- INRA Transgenic mice expressing ovine PrP-VRQ allele
Luc as a model of scrapie and establishment of
immortalized cell lines.
CHATEURAYN CNRS Sociology, public policy, and alert networks:
AUD Francis differences between TSE risk evaluation and
perception between national and european levels.
EYNARD Pascal Cemagref  |TSE associated risk modelisation: a tool for decision
and prevention.
LAUDE Hubert INRA in Infectivity in ELISA positive Western blot negative
collaboration cattle brain samples: use of transgenic mice
with FRCVDA- harbouring the bovine PrP gene.
Tubingen

(M. Groshup)
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GERMANY

Description of main TSE research activities underway in your country including
Public Health aspects.

Research on TSE is jointly supported by the Federal Ministry of Education and Research
(BMBF), the Federal Ministry of Health (BMG) and the Federal Ministry of Consumer
Protection, Food and Agriculture (BMVEL). In addition the German Research
Organisation (DFG) and other public and private funding agencies support research on
these subjects. Research activities focus on the analysis of the nature of the infectious
TSE-agent, its transmission mechanisms, clinical and epidemiological questions and
diagnostics for TSEs. The table below includes activities in TSE-research in Germany,

which were pursued during the year 2000 and onwards.

Germany has a national concerted plan for TSE research which is currently updated.
Future funding initiatives of the BMBF will focus on research in the field of new
diagnostics for TSEs and the development of therapies for CID/nvCJD. Especially with
regard to the development of new therapies progress in the understanding of the
pathology of other neurodegenerative diseases like Alzheimer's may provide helpful
insights into human TSEs. Therefore interdisciplinary research crosslinking groups
working on therapeutic approaches for other neurodegenerative diseases with CJD/nvCJD
research will be funded. A second funding initiative centers on the development of new
diagnostics tools for human and animal TSEs that are more sensitive or have a higher
specificity than present tests or allow TSE-strain typing. Clinical research on CJD will be
a focus of a national research network on human dementia (KNM Demenz) which BMBF
plans to establish this year. Furthermore BMBF supports the “BrainNet”, a research
infrastructure initiative for human neurodegenerative diseases. The “BrainNet” collects
and stores tissue and brain samples of patients, including CJD-patients, for future
research. Finally a TSE-research platform will be established, which will serve as a
means to inform on and co-ordinate the divers national TSE-research activities.

The activities of the BMG focus on the surveillance of Creutzfeldt-Jakob-Disease, the
safety of blood and medical products (Paul-Ehrlich-Institute, Langen) and the spread of
the infectious agent within the organism (Robert-Koch-Institute, Berlin). In the case of
nvCJD the epidemiology is done at the Universities of Gottingen and Munich and the
Robert-Koch-Institute.

The BMVEL has funded the National Veterinary Reference Laboratory for BSE and
Scrapie at the National Institute for Virus Diseases in Animals in Tiibingen (BFAV) since

1992. Research activities focus on animal TSEs, especially on diagnosis, epidemiology,
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the infectious agent and its mechanisms of transmission. Beginning January 2001 the
institute for new and unknown animal diseases at the BFAV, with a strong focus on
animal TSEs, was etablished.

The DFG has funded a number of projects dealing with basic mechanisms of
neurodegenerative processes and especially with Alzheimer‘s disease, Morbus Parkinson
a.s. contributing directly or indirectly to the understanding of prion diseases and
BSE/TSE. Since 1994 about 30 Mio. DM have been invested in the research of this
global subject by financing individual research projects and coordinated funding
programmes. Since 1994 several projects have been funded with approximately 6.5 Mio.
DM concerning the closer theme prion disease. Further applications will be decided
during the next months by the grants committee of the DFG. Focus of most activities is

the genesis, spreading, reproduction and pathogenesis of the prion protein.

How these activities fit into the principal areas of the European Action Plan on TSE
Research:

The projects listed below represent a subset of TSE-research projects, which received

funding in the 2000 or have started this since then.

a) Clinical, epidemiological and social research on human and animal SE
Projects Project leader Time of funding
Institution
Studies on diagnosis, epidemiology | Prof. Dr. Kretzschmar 05/ 1993 —04/1999
and molecular pathology of human |(LMU Miinchen) 05/ 1999 —04/2004
SE Prof. Dr. Poser,
(Univ. Gottingen)

National Reference Laboratory for | Dr. Groschup (BFAV) 11/ 2000 -05/2003
BSE and Scrapie
Studies on pathogenesis of SEs with | Prof. Kretzschmar 09/ 1994 -08/1997
hippocampus cell cultures of PrP”’- | (LMU Miinchen) 09/ 1997 - 08/2000
mice and production of transgenic
mice
Fibril induced domains of the prion |Dr. Groschup, B. Teufel 09/ 1994 -08/1997
protein BFAV, Tiibingen 09/ 1997 -02/2001
brain net: German Reference-Centre | Prof. Kretzschmar 1999 -2003
for CNS (LMU Miinchen)
CJD in the European Union — Prof. Poser (Uni. 05/1997-04/2000
incidence and risk factors Gottingen)

Human transmissible spongioforme
encephalopathies: neuropathology
and phenotypic variation

Prof. Poser, Dr. Zerr (Univ.

Gottingen)

05/1997-05/2000

An EU-wide “TSE-laboratory with
no walls”

Prof. Kretzschmar (LMU
Miinchen)

08/1998-07/2001
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The establishment of a European
network for surveillance of ruminant
TSE and the standardisation of the
process and criteria for
identification of suspect cases

Dr. Groschup (BFAV),
Prof. Kretzschmar (LMU
Miinchen)

1998-2001
05/1999-05/2002

Therapy-study CJD DR Otto, Prof. Prange 1997-2001
(Univ. Géttingen)
Population based genetic study on | Prof. Brenig 2000-2005

scrapie resistance in sheep breeding
in Germany

The infectious agent and its mechanisms of transmission

Projects Project leader Time of funding
Institution
Studies on pathogenesis of SEs with | Prof. Kretzschmar 09/ 1994 - 08/1997
hippocampus cell cultures of PrP”’- | LMU Miinchen 09/ 1997 - 08/2000

mice and production of transgenic
mice

Structure and structural changes of
PrPSc

Prof. Riesner
University of Diisseldorf

09/ 1994 - 08/1997
09/ 1997 -08/2000

Studies on the spread of prions
during gastrointestinal induced TSE-
infections

Dr. Beekes, RKI

since 1994

Studies on oral transmission of the

Prof. Dr. Diringer

01/ 1995 - 08/1997

scrapie agent in hamsters and (RKI, Berlin) 07/ 1997 -08/2000
dynamics of scrapie pathogenesis
CJD and BSE: an integrated Prof. Hunsmann/Prof. 1997-2000
molecular and experimental Bodemer (DPZ), Prof.
neuropathological analysis of prion |Kretzschmar, DR. Windl
neurodegradation, strain variation (LMU Miinchen), Dr.
and transmission risks Groschup (BFAV)
Functions of the prion protein in Prof. Herms, Prof. 1998-2000
synaptic interactions Kretzschmar (LMU
Miinchen)
Role of the cellular prion-protein for | Dr. Prinz (MDC) 1998-2000

microglial cell function

Relationship between conformation
of PrP, infectivity and pathogenicity
of BSE as a basis for diagnosis

Dr. Weiss, Prof.
Kretzschmar (LMU
Miinchen), Prof. Riesner
(Univ. Diisseldorf)

01/1998-06/2001

Improving aspects for scrapie
control in sheep and goats by study
of host genotypes, TSE isolates and
their in vivo interaction

Dr. Groschup (BFAV)

01/1998-06/2001

Cellular pathogenesis of prion
diseases

Prof. Kretzschmar (LMU
Miinchen)

06/1998-05/2001
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Prion diseases: mechanisms of
transmission and identification of
targets for potential therapeutics

Dr. Stuke (DPZ), Dr.
Groschup (BFAV), Prof.
Kretzschmar, Dr. Schétzl
(LMU Miinchen), Dr.
Biirkle (Univ. Newcastle)

08/1998-07/2001

The bovine PrP: From structure
analysis to the molecular
mechanisms of conformational
transitions

Dr. Harthl, Dr. Tatzelt
(MPI Martinsried)

06/1998-05/2001

Investigation of putative signal
transduction processes of normal
prion proteins and their role in
spongioforme encephalopathy

Dr. Ohm, (Charité Berlin)

06/1998-12/2001

Structure, function and interactions

Dr. Biirkle (Univ.

07/1998-06/2001

of PrP and PrPdomains Newcastle), Prof.

Kretzschmar (LMU

Miinchen)
PrP oligomerisation and Dr. Weiss (LMU Miinchen) 1998-2002
dimerisation as a model for the Dr. Schitzl (Max Pettenk.)
evaluation of TSE transmission Prof. Riesner (Univ.
modalities and as a target for Diisseldorf)
therapeutic intervention against TSE
Establishing the resources for and Dr. O’Brian, Dr. 1998-2003
examination of transcription Schalkwyck (MPI Berlin)
changes occuring during BSE
infection
Membrane insertion and Prof. Dobberstein (Univ. 05/1998
glycosylation of PrP Heidelberg) 02/2000
Functional characterisation of the Dr. Tatzelt (MPI 07/1999-06/2002
prion protein Martinsried)
Neurodegenerative diseases (The Prof. Kretzschmar, Dr. 05/2001-04-2004
phenomenon of protein aggregation |Schitzl (LMU Miinchen),
in different diseases) Dr. Tatzelt (MPI

Martinsried)
Studies of prion proteins in cultured | Dr. Schétzl 09/ 1997 -08/2000
cells LMU Miinchen
Analysis of the structural change of | Stockel 11/ 1998 -10/2000
the prion protein using the ER- (MPI, Martinsried)
method
Investigation and localisation of Prof. Naumann, Dr. 06/ 1998 -05/2001
disease associated changes in the Beekes, RKI
CNS of scrapie by using the FT-IR-
spectroscopy
Fibril induced domains of the prion |Dr. Groschup 09/ 1994 - 08/1997
protein BFAYV, Tiibingen 09/ 1997 -02/2001
Characterisation of RNA aptamers | Dr. Weiss 09/ 1994 - 08/1997
against fragments of the prion (LMU Miinchen) 09/ 1997 -08/2001
protein
Mass spectroscopic methods for the |Krause 09/ 1998 - 09/2000
analysis of the structure (Berlin) 10/ 2000 -

41



Studies on the localisation of the Prof. Dobberstein 05/ 1998 - 04/2000
PrP in the membrane and the (Univ. Heidelberg) 02/ 2000 - 09/2001
glycosilation of the protein
The impact of microglia cells on the | Dr. Heppner 04/ 1999 -03/2001
pathogenesis of prion diseases (Ziirich)
Functional characterisation of the Dr. Tatzelt 07/ 1999 - 06/2002
prion protein (MPI, Martinsried)
Analysis of the infectious prion Dr. Schitzl 09/ 1999 -08/2001
protein in cultured cells (Max Pettenkofer Inst.)
Kinetic mechanism of the Dr. Schuler 07/ 1999 -06/2001
aggregation of peptides (Bethesda)
Development of chemical and Dr. Hoffmann / Prof. 08/ 1999 -07/2002
structural attributes of infectious Riesner
aggregates (Univ. Diisseldorf)
Differential gene expression: Search | Dr. Simon, Dr. Baier, RKI since 1999
for relevant genes for pathogenesis
Neuroinflammation during TSE- Dr. Baier, Neidhold, since 2000
infection Schultz
Prion Gene, other genes associated |Lampe 07/ 2000 -06/2002
with neurogeneration and their gene |(TU Dresden)
products involved in sporadic
inclusion body myositis
Characterisation of the structural PD Dr. Naumann / Dr. 2000 -2003
changes of hamster PrP and errors | Beekes

(RKI, Berlin)
Prion proteins Prof. Giinther 02/ 2001 -12/2002

(FZMB, Langensalza)

Diagnosis of SEs
Projects Project leader Time of funding
Institution
Application of methods of Prof. Eigen 09/ 1997 —08/2000
fluorescence spectroscopy to the (MPI Gottingen)
investigation and diagnosis of prion
diseases
Studies for the detection of PrP**™ | Dr. Beekes, RKI since 1998
in different tissues and fluids of
humans
Histopathological and immuno- Dr. Groschup, Dr. Hardt 07/ 1997 —06/2000
histochemical diagnosis of BSE and | BFAV
Scrapie
Characterisation of RNA aptamers | Dr. Weiss 09/ 1994 -08/1997
directed against fragments of the (LMU Miinchen) 09/ 1997 -08/2001
prion protein
Methods for the diagnosis of human | Prof. Dr. Poser 07/ 1997 —06/1999
SE (Univ. Gottingen) 07/ 1999 —06/2004
Development of a genetic profile on | Dr. Schroder (PEI) 08/ 1998 -08/2001

RNA level and proteins of mice
infected with Scrapie
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TSE-diagnosis in tissue and serum | Prof. Naumann, Dr. since 1998
using FT-IR-spectroscopy Beekes, RKI

Development of a diagnostic system | Boehringer Ingelheim 01/ 1999 —-12/2001
for the detection of Vetmedica GmbH

neurodegenerative prion diseases

Sensitive raman spectroscopy for Univ. Diisseldorf 07/ 1999 —06/2002

the analysis of the conformation of
prion proteins in membranes

Projects Project leader Time of funding
Institution

Early diagnostics for TSE (Scrapie; |RKI/PEI 11/ 1999 —-10/2002
hamster model)
Early diagnostics for transmissible | Dr. Beekes, RKI 11/ 1999 —-11/2002
spongiforme encephalopathies
Early diagnostics for TSE: Role of | Dr. Schroder (PEI) 03/ 2000 -03/2003
the prion protein-look-alike in TSE
National Reference Laboratory for | Dr. Groschup 11/ 2000 —5/2003
BSE and Scrapie (BFAV)
Detection of risk material in meat - Not reviewed yet — 2001 —2002
products (see also d)
Characterisation and differentiation | Dr. Groschup (BFAV) 03/ 2001 -02/2004
of German BSE- and Scrapie-isolats
Generation of ovine and bovine PrP | Dr. Groschup (BFAV) 1997 - 2001
transgenic mice for the development
of improved bioassays for BSE and
scrapie agent detection
Development of novel diagnostics to | Prof. Schroder (Univ. 1997-2001
assist quality assurance procedures | Mainz)
in EU meat production
Laboratory supported diagnosis of | Prof. Poser (Univ. 1998-2001

CJD

Gottingen)

Analysis and function of 14-3-3
isoforms: early diagnosis of CJD

Dr. Otto, Dr. Jens (Univ.
Gottingen)

07/1998-06/2001

Diagnosis of TSE using PrPsc/PrPc-
specific antibodies

Prof. Kretzschmar (LMU
Miinchen), Miltenburger
(CCR Cyctotest Cell
Research GmbH)

07/1998-06/2001

Quantity analysis of MR scans in
CID

Dr. Zerr (Univ. Gottingen)

11/1998-10/2001

Development and control of PrPsc-
based test in humans and animals
using cerebrospinal fluid and brain
tissue

Prof. Kretzschmar (LMU
Miinchen), Prof. Riesner
(Univ. Diisseldorf)

10/1999-10/2002
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Development of a rapid high
throughput assy for sensitive and
specific detection and strain typing
of Creutzfeldt-Jakob-disease based
on fluorescence correlation
spectroscopy

Prof. Kretzschmar (LMU
Miinchen)

2001-2004

A network for supply of BSE tissues
and fluids for European
collaborative research

Dr. Groschup (BFAV)

12/1998-11/2001

d)

Risk assessment of SEs
Projects Project leader Time of funding
Institution
Structural effects of public Japp 01/ 2000
communication onto regulations in | (Bielefeld)
the context of the BSE conflict
Trans-national public and Eder 11/ 2000 -10/2002
structuring of political com- (Berlin)
munication in Europe
Preventive soil protection BMU 2001 -2003
Detection of risk material in meat (see also ¢) 2001 -2002

products

Risk assessment in primates of TSE
transmission to humans through
food and blood products

Prof. Hunsmann (DPZ).
Prof. Lower (PEI)

10/1999-09/2009

BSE transmission through food and
blood products: A study to assess
the risk for humans

Dr. Hahmann, Prof.
Hunsmann (DPZ). Prof.
Lower (PEI)

1998-2001

Public perceptions of BSE and CJD
risk in Europe

Dr. von Alversleben (Univ.
Kiel)

07/1999-04/2002

e) Treatment of prevention of SEs
Projects Project leader Time of funding

Institution

Chemoprophylaxis and chemothe- | Prof. Miiller See above

rapy for prion-infections University of Mainz

Cell culture-investigation of prion- | Dr. Schitzl See above

proteins LMU Miinchen

Immunotherapy and Dr. Baier, Dr. Beekes, RKI since 2000

immunoprophylaxis of
Scrapie/BSE-infections
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TSE agent inactivation, product Oberthiir GmbH 1998-2001
quality evaluation and sterilization | (Bawinkel)
process simulation in rendering
processes for the production of feed
grade animal protein

Development of TSE treatment Dr. Weiss (LMU Miinchen) 08/1999-07/2002
based on prion protein-binding
oligosaccharides
Prevention of protein aggregation by | Prof. Schrader (Univ. 06/2000-05/2003
competitive B-sheet binders Marburg), Prof. Riesner

(Univ. Diissledorf)
Inactivation of the causative agents | Antranikian (Univ. 1997-2000

of TSE by thermophilic proteases Hamburg)

Principal research teams and their areas of expertise: names, addresses, full details

Addresses of groups Areas of expertise
involved in TSE research

Prof. Dr. H. A. Kretzschmar The infectious agent and its mechanisms of
LMU Miinchen transmission
Inst. fiir Neuropathologie Diagnosis of SEs

Marchioninistr. 17
D-81377 Miunchen

Phone: 089-7095-4900

Fax:  089-7095-4905

email: hans.kretzschmar@inp.med.uni-
muenchen.de

Prof. Dr. S. Poser Clinical research on human SE
Dr. M. Otto Epidemiological surveillance on CJD
Dr. L. Zerr Clinical study on CJD-therapy

Universitit Gottingen

Poliklinik, Zentrum fiir neurolog.
Medizin, Abt. Neurologie
Robert-Koch-Str. 40

D-37075 Gottingen

Phone: 0551-396636
Fax: 0551-397020
email: 106004.1022@compuserve.com

Prof. Dr. D. Riesner The infection agent and its mechanisms of
Universitét Diisseldorf transmission
Inst. fiir Physikalische Biologie Diagnosis of SEs

Universitéatsstr. 1
D-40225 Dusseldorf

Phone: 0211-811-4840
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Fax: 0211-811 5167

email: riesner@biophys.uni-

duesseldorf.de

Dr. H. Schiitzl Intracellular trafficking of prion proteins,
LMU Miinchen development of therapeutic measures against

Genzentrum/Max-von-Pettenkofer
Institut

Feodor-Lynen-Str. 25

D-81377 Miinchen

Phone: 089-2180-6862
Fax: 089-2180-6898
email: schaetzl@lmb.uni-muenchen.de

human TSE

Prof. Dr. T.C. Mettenleiter

Dr. M. Groschup
Bundesforschungsanstalt fiir
Viruskrankheiten der Tiere (BFAV)
Hauptsitz Insel Riems

Boddenblick 5a

D- 17498 Insel Riems

Phone: 07071-967-257
Fax: 07071-967-105
email: martin.groschup@tue.bfav.de

Clinical and epidemiological research on animal
SE, animal models

Prof. Dr. D. Arnold

Bundesinstitut fiir den gesundheitlichen
Verbraucherschutz (BgVV)

Thielallee 88-92

14195 Berlin

TSE in live stock, TSE in fish?, diagnostic tests

Dr. M. Baier / Dr. M. Beekes
Robert-Koch-Institut
Fachgebiet 123

Nordufer 20

13353 Berlin

Phone: 030-4547-2230
Fax: 030-4547-2609
email: baierm@rki.de

The spread of the infectious prion in the organism,

routes of infection

Prof. Dr. J. Lower
Dr. Bjorn Schroder
Paul-Ehrlich-Institut
Paul-Ehrlich-Str. 51-59
63225 Langen

Phone: 06103-77-2000
Fax: 06103-77-1252
email: loejo@pei.de

Transcriptional and post-transcriptional
mechanisms involved in the expression of the
prion protein, differential gene expression in
nervous tissue in TSE-infected individuals

Prof. Dr. G. Hunsmann
Deutsches Primatenzentrum GmbH
Kellnerweg 4

37077 Gottingen

Model organisms, transgenic mouse-models
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Phone: 0551-3851-115/150

Fax: 0551-3851 184

Dr. S. Weiss Development of new diagnostics and therapies
Genzentrum . )

LMU Miinchen against TSEs, animal models

Feodor-Lynen-Str. 25

81377 Miinchen

Phone: 089-74017-400

Fax: 089-74017-448

email: weiss@Imb.uni-muenchen.de

Dr. J. Tatzelt

MPI fiir Biochemie
Am Klopferspitz 18
82152 Martinsried

Phone: 089-8578-2208
Fax: 089-8578-2211
email: tatzelt@biochem.mpg.de

Molecular  biology of TSE, aggregation

mechanisms, development of therapeutic measures

against prion-aggregation

Prof. Dr. Bodemer
Bundesforschungsanstalt fiir
Viruskrankheiten der Tiere
Paul-Ehrlich-Str. 28

72076 Tiibingen

Phone: 07071-967-300
Fax: 07071-967-303
email: walter.bodemer@tue.bfav.de

Transgenic mouse models, development of

monoclonal antibodies against PrPsc

Prof. Dr. C. Frommel
Institut fiir Biochemie
Humboldt-Universitdt, Charité
Monbijou-Str.

10117 Berlin

Phone: (0)30 2802-6440
Fax: (0)30 2802-6615
Email: cornelius.froemmel(@charite.de

Therapeutics, protein chemistry

Prof. Dr. K.-O. Habermehl
Otto Kuhn-Stiftung
Potsdamer Chaussee

14129 Berlin

Phone: 030-8036463
email: habermehl.gbd@snafu.de

Diagnostics

Prof. Dr. W. E. G. Miiller
Institut fiir Physiologische Chemie
Universitdt Mainz

Diisbergweg 6

55099 Mainz

Phone: 06131-39-25910
Fax: 06131-39-25243
email: wmueller@mail.uni-mainz.de

Diagnostics
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Prof. Dr. M. Eigen

Max-Planck-Institut fiir biophysikalische
Chemie

Am Fassberg 11

37077 Gottingen

Phone: 0551-201-1432
Fax: 0551-201-1435
email: manfred.eigen@gwdg.de

Diagnostics using FCS-methodology

PD Dr. Alexander Biirkle
University of Newcastle

Dept. of Gerontology, IHE, Wolfson
Reserach Centre, Newcastle General
Hospital

Westgate Road

GB Newcastle upon Tyne, NE4 6BE

Phone: +44-191-256-3324
Fax: +44-191-219-5074
email: alexander.buerkle@ncl.ac.uk

Development of new diagnostics and therapies

against TSEs,

Prof. Dr. T. Schrader
Dept.of Chemistry
Philipps-Universitat-Marburg
Hans-Meerwein-Str.

35043 Marburg / Germany

Phone: 06421 28-25544
Fax: 06421 28-28917
email:schradt@mailer.uni-marburg.de

Development of therapies, molecular tools for

blocking prion protein aggregation

Prof. Dr. B. Dobberstein,
ZMBH

Im Neuenheimer Feld 282
69120 Heidelberg

Phone: 06221-54 6820
Fax: 06221-54 6809
email: dobberstein@zmbh.uni-
heidelberg.de

cell biology, basic research on protein-protein-

interactions

Dr. J. Lampe

Neurologische Universitéitsklinik
TU Dresden

Fetscherstr. 74

01307 Dresden
Phone: 0351-458-2524
Fax: 0351-458-4365

email: jlampe@aol.com

Inclusion body myositis, genetic epidemiology
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Collaboration with other countries and openness of your programme to

collaboration

German scientists are already involved in a number of TSE-research activities funded
within the European Research Programmes (4™ and 5™ FP; projects included under 2.).
Participation of German research groups in the relevant calls of the ongoing “Quality of
Life and Management of Living Ressources” programme are encouraged, since this is
seen as the most efficient manner in which competent scientists from different European
countries can jointly pursue their research goals.

Co-operative bi- and multilateral research projects can be envisaged as complementing
the European Research Programme and can provide additional impetus for networking of
the most competent groups. The national funding initiatives for research into therapies
and diagnostics for TSE are open to co-operation with scientists from other European
countries on a matching funds basis.
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HELLENIC REPUBLIC

1. Description of main TSE research activities underway including Public Health
aspects
During the last ten years research in the field of TSEs is developed within the following areas:
e Characterisation of TSE infectious agent
e Improvement of TSE diagnosis and study of scrapie infectious agent.
e Comparative studies of carbohydrate composition in TSEs.

e Development of therapeutic reagents against TSE

All human cases are referred to the two National Centers for TSEs one for clinical (Prof M.
Dalakas) and one for neuropathological evaluation (Prof P. Davaris, and E. Patsouris). Results
are reported bi annually to the EU meetings organized by Prof. H. Budka and Prof. R. Will.

A National Scientific Committee has been established by the Hellenic Ministry of Health
that is responsible for monitoring CJD.

All animal TSE cases are reported to the Department of Pathology and the Department of
Infectious diseases, Faculty of Veterinary Medicine, Aristotle University of Thessaloniki.
Results are reported annually to the EU meetings organized by Dr F. Lantier.

A National Scientific Committee has been established by the Hellenic Ministry of
Agriculture that is responsible for monitoring animal TSEs.

Finally a National Scientific Committee for TSE risk assessment has been established by

the Hellenic Food Authority- EFET Ministry of Development with a particular interest in food

hygiene.

2. How these activities fit into the principal areas of the European Action Plan on TSE
Research

a) Clinical, epidemiological and social research on human and animal SE

2. BIOMED-I CA, The Human Prion Diseases: From Neuropathology to Pathobiology and
Molecular Genetics. PL 921484 (H. Budka coordinator, T. Sklaviadis partner 1994-1997).

7. FAIR CA. A network for the supply of BSE tissues and fluids for European collaborative
research. (S. Done coordinator, T. Sklaviadis partner 1998-2001).

13. Programme for surveillance of transmissible spongiform encephalopathies (TSEs). Proposed

by Hellenic Republic Ministry of Agriculture for the year 2001 (S. Leontidis, O. Papadopoulos)
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b) The infectious agent and its mechanisms of transmission

1. FAIR Programme, Directorate General VI, Commission of the European Communities
Characterization of the Bovine Spongiform Encephalopathy( BSE) infectious agent. PL 920859.
(T. Sklaviadis coordinator) 1994-1998)

3. Greek Ministry of Health. Expression of proteins that are related with Alzheimer Creutzfeldt-
Jakob disease. A2y/1440/8-4-92 (T. Sklaviadis coordinator 1992-1993)

4. BIOMED II Molecular biology of prion disease. The study of prion propagation, pathogenesis
and intermammalian species barriers in transgenic and other models of prion disease. PL 961185

(J. Collinge coordinator, T. Sklaviadis partner 1996-2000)

6. JOINT CALL Prion diseases: mechanism of transmission and identification of targets for

potential therapeutics. PL 976040. (J. Collinge coordinator, T. Sklaviadis partner 1997-2001)

c) Diagnosis of SEs
Greek laboratories participate in several projects that are related with TSE diagnosis with a
particular interest in optimization and standarization of Western blotting and immuno detection

protocols.

5. BIOMED 1II CJD and BSE: an integrated molecular and experimental neuropathological
analysis of prion neurodegeneration, strain variation and transmission risks. PL962679 (J.

Collinge coordinator, T. Sklaviadis partner 1997-2001)

8. FAIR SC Surveillance and Diagnosis of Ruminant TSE PL 98-7021 (M. Rogers coordinator,
T. Sklaviadis partner, 1998-2001).

9. FAIR CA Concerted action for the setting up of multicentric epidemiological databases and
biological sample banks for small ruminant scrapie. PL976056 (F. Lantier coordinator, O.

Papadopoulos, T. Sklaviadis, P. Economidis partners1997-2000)

10. FAIR SC Breeding programmes improve prospects for scrapie control in sheep and goats PL
973305 (J. Michel Elsen coordinator, O. Papadopoulos, T. Sklaviadis, P. Economidis partners
1997-2001)
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d) Risk assessment of SEs
Greek and Cypriot researchers are involved in two EU projects where risk assessment is one of

the main tasks. Genotypic screening of healthy and infected sheep and goats is in progress.

9. FAIR CA Concerted action for the setting up of multicentric epidemiological databases and
biological sample banks for small ruminant scrapie. PL976056 (F. Lantier coordinator, O.

Papadopoulos, T. Sklaviadis, P. Economidis partners1997-2000)

10. FAIR SC Breeding programmes improve prospects for scrapie control in sheep and goats PL
973305 (J. Michel Elsen coordinator, O. Papadopoulos, T. Sklaviadis, P. Economidis partners
1997-2001)

13. Programme for surveillance of transmissible spongiform encephalopathies (TSEs). Proposed

by Hellenic Republic Ministry of Agriculture for the year 2001 (S. Leontidis, O. Papadopoulos)

e) Treatment and prevention of SEs
Current activities include isolation and characterization of peptides with potential therapeutic and

diagnostic value against prion diseases.

6. JOINT CALL Prion diseases: mechanism of transmission and identification of targets for

potential therapeutics. PL 976040. (J. Collinge coordinator, T. Sklaviadis partner 1997-2001)

11. Peptide identification with potential diagnostic and therapeutic use of neurodegenerative
disorders Greek ministry of Development 97EKBAN2-1.2-35 (T. Sklaviadis coordinator 1998-
2001)

12. Programme for eradication of transmissible encephalopathies (scrapie). Proposed by Hellenic

Republic Ministry of Agriculture for the year 2001

Sponsoring bodies for these activities are:

The European Union: Programmes 1, 2,4, 5,6, 7, 8,9, 10, 12 (50%),13(50%)

General Secretariat of Research and Development: Programme 11.

For the coming years, research projects in the above mentioned fields, could be funded within
the frame of the Operational Programme launched by the General Secretariat for R&T. Hellenic
Republic, Ministry of Development.
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Hellenic Republic, Ministry of Health: Programme 3. It will also announce a call for proposals
with a budget of 0.6 M €.
Ministry of Agriculture: It has announced two programmes for eradication of TSEs (scrapie) 0.5

million ECUs and surveillance 0.8 million €.

3. Principal research teams and their areas of expertise: Names, addresses, full details

The laboratory of Pharmacology at Aristotle University of Thessaloniki is involved in basic and
applied research projects, concerning the molecular nature of the pathogens that cause
Creutzfeldt-Jakob disease, scrapie and bovine spongiform encephalopathy. It currently employs
three research scientists, one technician, two graduate students and several undergraduate
students.

Prof Theodoros Sklaviadis, Lab of pharmacology, Dpt of Pharmaceutical Sciences, Aristotle
Univ. of Thessaloniki, Thessaloniki, 54006 tel 30 31 997615, fax 30 31 997645

Clinical contacts for human SEs

Prof. M Dalakas(Neurology) Eginitio Hospital, E. Venizelou 72, 11527 Athens tel 30 1 7211682
Prof. P. Davaris (Pathology) Lab of Pathology-Anatomy, School of Medicine, Univ. of Athens
Mikras Asias 75, 11527 Goudi, 30 1 7781487

Prof. E. Patsouris Lab of Pathology-Anatomy, School of Medicine, Univ. of Athens, Mikras
Asias 75, 11527 Goudi, 30 1 7771206

Prof. A. Plaitakis (Neurology) Dept. of Neurology, School of Medicine, Univ. of Kriti, Iraklio
Kriti tel 30 81 394648

Clinical contacts for animal SEs

Dept of infectious diseases, Lab. of Microbiology is involved in genotypic analysis of healthy

and affected animal populations.

Prof O. Papadopoulos Dept of infectious diseases, Veterinary School, Aristotle Univ. of

Thessaloniki, Thessaloniki, 54006 tel 30 31 999951, fax 999953

Prof. S Leontidis Dpt of Pathology, Faculty of Veterinary Medicine, Aristotle Univ. of

Thessaloniki, Giannitson & Boutyra St., 54627 Thessaloniki tel 30 31 994531, fax 30 31 994403

4. Collaboration with other countries and openness of the programmes to
collaboration

Within the specific aims of the above programmes, Greek scientists are in contact with most of

the participating laboratories in Europe. That includes exchange of personnel and reagents as

well as training of young scientists.
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ICELAND

Description of the main TSE Research activities underway in Iceland in 2001

Animal TSEs
Sheep:
1. Scrapie susceptibility: We have done a breed survey of the prion gene (PrP)

genotypes of Icelandic sheep. Healthy (n= 600) and scrapie affected sheep (n=100)
have been analysed for polymorphism at codons 136, 154 and 171. We used density
gradient gel electrophoresis and DNA sequencing to characterize novel
polymorphisms at other codons. High- and low-risk genotypes were determined and
this information is the basis of an annual genotyping service to sheep breeders and
insemination centers. (Funded by 1)

2. Pre-clinical scrapie: Five whole herds have been PrP genotyped. The testing of PrP*
using IHC (immunohistochemistry) and WB (Western blots) has been finished for
one flock and is in progress for the others. So far, sheep with low-risk genotypes have
not had any signs of pre-clinical scrapie infection. . (Funded by 1).

3. Scrapie free regions: 500 sheep, from three quarantined regions where scrapie has
never been found, were genotyped for the Sheep Breeders” Associations. Only a
small difference in the frequency of genotypes was found in this regions compared to
“scrapie affected regions”. Sheep from these regions are used for restocking farms
after scrapie culling. . (Funded by Icelandic science funds).

4. Improving TSE diagnosis. Different pre-treatments and antibodies for IHC are being
tested in collaboration with other European groups in addition to standardizing of WB
methods. Special emphasis placed on detection of pre-clinical cases. (Funded by 4).

5. Scrapie transmission: The possible role of vectors such as hay mites in scrapie
transmission is being studied. (Funded by 6).

PrP genes in Icelandic goats:

The small (n=400) goat population in Iceland dates back to oth century and has never
been found to have scrapie. We investigated the PrP genes of 30 goats at codons 42, 136, 142,
143, 154 and 171. Silent polymorphism was found at codon 42. (Funded by 1).

PrP genes in Icelandic cattle:

The single bovine breed in Iceland dates back to the 9™ century and has never had BSE.
We are in the process of sequencing the prion gene of several animals of this old breed to
investigate wheather it differs from the uniform genotype found in the rest of Europe. (Funded
by Icelandic science funds).

Human TSEs

CJD surveillance in Iceland:

1. Search for vCJD. Patient files from the Neurology Clinic at the National Hospital,
dating 20 years back, have been studied with regards to dementia in patients under 50
years of age. No patients with symptoms corresponding to vCJD were found. (Funded
by 3).

2. Sporadic CJD. One sporadic case of CJD has been found in Iceland since this project
started. I all 4 cases in the last 40 years were diagnosed, giving an annual case
incidence of 0.4/million. (Funded by 5).
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The infectious agent

Investigation into the role of the prion protein:

We are currently using the yeast-two hybrid system to analyze proteins able to bind to the

prion protein expressed in yeast. Three genes coding for proteins binding to the normal prion
protein in vivo and in vitro are under investigation. One is of unknown function and the other
two are involved in the control of apoptosis. (Funded by Icelandic science funds)

European collaborations:

1)

2)

3)

4)

5)

6)

FAIR CT 97-3305. Improving prospects for scrapie control in sheep and goats by study
of host genotypes, TSE isolates and their in-vivo and in-vitro interactions (shared cost).
Coordinator J-M Elsen.

FAIR 98-6056. Concerted Action for setting up multicentric epidemiological databases
and biological sample banks for small ruminant scrapie. Coordinator F. Lantier.

Biomed 2. PL 963698. Concerted action. Co-ordination of national surveillance programs
for CJD in the European Union. Coordinator: R. Will.

FAIR 98-7021. The establishment of a European network for the surveillance of ruminant
TSE and the standardization and harmonization of the process and criteria for
identification of suspect cases. Coordinator: E. Weavers.

QLK2-CT-2000-00837.Human transmissible = spongiform encephalopathies The
neuropathology network (PRIONET)". Coordinator: H. Budka.

FAIR-CT98-7023. Sigurdur Sigurdarson: "Role of environmental and host factors on the
horizontal and vertical transmission of scrapie in naturally infected sheep flock."
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TEAMS

Astridur Palsdottir

Molecular Biology Laboratory
Institute for Experimental Pathology
Keldur

University of Iceland
v/Vesturlandsveg

IS-112 Reykjavik

Iceland

Tel : 354/567.47.00.

Fax : 354/567.39.79.
Astripal@rhi.hi.is

G. Georgsson / S. Sigurdsson
Veterinary Laboratory
Ministry of Agriculture
Institute for Experimental Pathology
University of Iceland
v/Vesturlandsveg

IS-112 Reykjavik

Iceland

Tel : 354/567.47.00

Fax : 354/567.39.79.
Ggeorgs@rhi.hi.is

L. Jonsdottir

Dept of Immunology
Landspitali — Univesity Hospital
Hringbraut

101 Reykjavik

Iceland

Tel : 354/560.19.62.

Fax : 354/560.19.43.
Ingileif(@landspitali.is
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REPUBLIC OF IRELAND

2. How these activities fit into the principal areas of the European Action Plan on TSE

Research

(a) Clinical, Epidemiological and Social Research on Human and Animal SE

(12 projects)

A study of the epidemiology of scrapie in Irish sheep flocks (1998- ongoing).
The overall objective of this project was to elucidate the nature and extent of scrapie in Irish

Sheep flocks with a view to its eradication. This was achieved through the following studies:

A detailed postal questionnaire survey was mailed to 6,000 sheep farmers in an effort to establish
the national prevalence of the disease, farmer knowledge of scrapie and characteristics of
affected and unaffected farms.

Epidemiological data was collected from 68 flocks which had a confirmed case of scrapie.
Similar data was collected from 90 control farms (non-scrapie). This allowed the identification
of risk factors for the introduction and maintenance of scrapie in a flock.

A longitudinal study of 12 flocks with active scrapie provided data on within-flock incidence,
together with age, breed, sex and genotype profiles of confirmed cases of scrapie. The

information will be used in the development of a model of disease dynamics.

Irish Research Teams Involved: Teams 1,2,3,

Number of Other Countries 1

Collaborating:

Source of Funding: A

Contact: Dr. Anne Healy, Team 3

A study of the clincial neurology of naturally-occurring scrapie in Irish sheep flocks
(1998- ongoing).
Detailed neurological examination of 129 cases of scrapie (with repeated examination of 47 of

these) provided information allowing categorisation of the principal clinical manifestations of the
disease in Irish sheep and the progression of clinical signs. An observational study, comparing
scrapie-affected and clinically normal sheep, looked at many behaviours including feeding,

rumination, drinking, social interaction and movement.
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Irish Research Teams Involved: Teams 1,3

Number of Other Countries 1

Collaborating:

Source of Funding: A

Contact: Dr. Anne Healy, Team 3

The establishment of a European network for the surveillance of ruminant TSE and the
standardisation and harmonisation of the process and criteria for the identification of
suspect cases (1998-2002)

The object of this project is to establish a network of laboratories in Europe capable of

evaluating, adapting and implementing surveillance schemes which will identify ruminant TSE.

Such schemes will employ standardised methods of diagnosis of known sensitivity which have

been validated for use in the diagnosis of early clinical and pre-clinical cases of bovine, ovine

and caprine TSE.

In order to achieve this the project will fulfil the following objectives:

e Establish a surveillance system which will suit the identification of a low incidence disease
which, at present, cannot be diagnosed in the live animal. This system will take account of all
pertinent risk factors and quality control procedures and will be sufficiently flexible to suit the
particular requirements of any individual country.

e Examine those methods currently used for the immunodiagnosis of TSE in order to
standardise the protocols and to establish a uniform interpretation of results.

e Establish the sensitivity of the standardised protocols and develop a standard model for the
evaluation of novel TSE diagnostic protocols which might, in the future, be presented for
validation.

e Carry out a detailed clinical investigation into bovine, ovine and caprine neurological diseases

in order to identify those populations which are the most suitable candidates for detailed

surveillance.
Irish Research Teams Involved: Teams 1,4
Number of Other Countries 14
Collaborating:
Source of Funding: D
Contact: Dr. Eddie Weavers, Team 1
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Clinical presentation of bovine spongiform encephalopathy in the Republic of Ireland
(Complete)
On-farm clinical examinations of 40 cases of BSE in the Republic of Ireland were performed.

Although there was considerable individual variation in clinical presentation, all cows had a
combination of neurological signs in each of two categories (changes in behaviour and deficits in
posture and movement), together with non-specific signs (weight loss, decreased milk yield,
decreased appetite). Thorough clinical examination and detailed history taking are important in
reaching a tentative diagnosis of BSE. The study confirms that BSE is a significant differential
diagnosis for recumbency in adult cattle. A uniform and systematic approach to the clinical
diagnosis of BSE is required to enable accurate comparisons of cases between countries and over

time.

Irish Research Teams Involved: Team 1

Number of Other Countries

Collaborating:
Source of Funding: G
Contact: Dr. Eddie Weavers, Team 1

Human Transmissible Spongiform Encephalopathy: The Neuropathology Network

(Prionet) (October 2000 — ongoing)

This project includes:

(a) the continuation and expansion of the European Neuropathological Data base for Prion
Diseases (ENDAPRID) which requires the registration of cases and the submission of blocks.

(b) retrospective and prospective examination of atypical dementias and neurodegenerative
disorders, especially in the young

(c) the collection and registration in the data base of tissues and body fluids from clinical and

autopsy cases.

Irish Research Teams Involved: Team 8

Number of Other Countries

Collaborating:
Source of Funding: M
Contact: Dr. Michael Farrell, Team 8
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National survey of PrP genotypes at codons 136, 154 and 171 in the main sheep breeds in
Ireland (January 1998-December 1999)

The objective of this study was to investigate genetic variation at codons 136, 154 and 171 in
native (Belclare, Galway, Wicklow Cheviot, Donegal Blackface Mountain and Mayo Blackface
Mountain) and imported (Texel, Bleu du Maine, Rouge de 1’Ouest, Vendéen, Suffolk and
Charollais) sheep breeds in Ireland. A total of 13 genotypes were found. The percentage of the
most resistant genotype, AA136RR154RR 171, varied from 1.8% in the Vend¢en breed, 3.1% in

Donegal Blackface Mountain, 10.0% in Texel, 11.1% in Wicklow Cheviot, 12.9% in Belclare,
22.0% in Charollais, 25.6% in Mayo Blackface Mountain, 33.3% in Galway, 46.4% in Bleu du
Maine to 62.5% in Rouge de I'Ouest. (This data is published in O’Doherty et al., 2000
Veterinary Record 146: 335-338; O’Doherty et al., 2001 Research in Veterinary Science 00: 1-6)

Irish Research Teams Involved: Team 2

Number of Other Countries 8

Collaborating:

Source of Funding: B

Contact: Dr. Torres Sweeney, Team 2

Study of the PrP genotype of scrapie affected sheep and their flock cohorts (January 1998 -
to date)
The objective of this study was, firstly, to genotype animals that were showing clinical signs of

scrapie, and secondly, to compare the genotypes of these scrapie-infected animals with the
healthy animals in the respective flocks. 154 sheep histopathologically confirmed with scrapie

were genotyped (Table 1).

Table 1: Frequency of PrP genotypes in Irish scrapie-infected sheep

Genotype No. cases (n = 154) %
AA136RR154HH] 7] 1 0.65
VA136RR1540R171 1 0.65
VV136RR1540Q0Q171 2 1.30
VA136RR154QH171 4 2.60
AA136RR154QH]171 25 16.23
VA136RR154Q0171 56 36.36
AA136RR154QQ171 65 4221

Of these, 111 were animals from 11 flocks whose flock-mates were also genotyped. A total of

2,555 healthy flockmates were genotyped. This data is currently being statistically analysed.
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Irish Research Teams Involved: Teams 1,2, 3
Number of Other Countries 8

Collaborating:

Source of Funding: B

Contact: Dr. Torres Sweeney, Team 2

“Breeding for resistance” programme (February 2000 — ongoing)

The objective of this project is to determine if it is possible to eliminate PrP*° from scrapie infected
flocks using a “two year breeding for resistance” programme. Six entire flocks with a history of
scrapie were genotyped for variation at codons 136, 154 and 171. A breeding programme was
established in September 2000, where only rams of the genotype AA ;36 RR;s4 RR;7; were used as
breeding sires. Only ewes and ewe lambs of the genotype AA 3¢ RR;s4 RR;7; will be maintained
on the farm as breeding stock. We predict that following the second year breeding season the
original flock will be completely replaced with AA;3¢ RRjs4 RR;7; animals. Lymph node and

spinal cord samples will be analysed for PrP* from all cull animals.

Irish Research Teams Involved: Teams 1,2

Number of Other Countries

Collaborating:
Source of Funding: G
Contact: Dr. Torres Sweeney, Team 2

Determination of genes other that the prion protein gene that could be influencing
susceptibility to scrapie (January 1999—December 2002)

The objective of this study is to identify if genes, other than the prion protein gene, are
influencing susceptibility to scrapie. A flock of 70 VAj3s RR;s4 QQ;7; half-siblings has been
generated using one VVi3s RRjsqs QQ7; ram and 60 AA 3¢ RR;54QQ;7; ewes. These animals
have been maintained in the presence of scrapie infected sheep. These animals will be
maintained until they show the clinical signs of scrapie. A genome scan will subsequently be

performed on the DNA from these animals if differences in incubation time period are observed.

Irish Research Teams Involved: Teams 1, 2

Number of Other Countries 4

Collaborating:

Source of Funding: F

Contact: Dr. Torres Sweeney, Team 2
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Is the black face mountain breed of sheep resistant to scrapie?
(January 2001 — December 2003)
The objective of this project is to orally infect black face mountain sheep of susceptible PrP genotypes

(VAi36 RRys54 QQ171) with scrapie to identify if these animals are resistant to scrapie regardless of their
PrP genotype. Fourteen blackface mountain lambs will be selected based on a susceptible genotype
(VAi36 RRjs54 QQq71; n=7) and a resistant genotype (AAj36 RR 54 RRj7;; n=7). Animals will be orally
challenged with brain from scrapie infected sheep. The resistant genotype group will be maintained
for one year after all of the susceptible genotype animals have displayed the clinical signs of scrapie or

until animals from both groups die of natural causes.

Irish Research Teams Involved: Teams 1, 2

Number of Other Countries

Collaborating:
Source of Funding: E
Contact: Dr. Torres Sweeney, Team 2

Spatial and Temporal Distribution of Bovine Spongiform Encephalopathy (BSE) in the

Republic of Ireland (1998-ongoing)

(a) Thematic presentation of the distribution of cases and birthplaces of cases and their
relationship to density of cattle by age.

(b) Statistical analysis of data directed towards cluster analysis and case-control studies.

Irish Research Teams Involved: Team 5

Number of Other Countries This project is open to collaboration
Collaborating:

Source of Funding: G

Contact: Prof. John D. Collins, Team 5

A spatial analysis of the distribution of Bovine Spongiform Encephalopathy (BSE) in
Ireland.

Analysis of the geographic distribution of disease can be useful in generating hypotheses
regarding underlying risk factors. In the case of BSE in Ireland, a standardised questionnaire,
which includes National Grid Co-ordinates, is completed for all BSE suspect animals notified to
the Department of Agriculture, Food and Rural Development. This allows both cases and
controls to be mapped using Geographic Information Systems technology. A visual assessment
of the distribution of BSE cases in Ireland seems to indicate clustering of cases in certain areas.
The objective of this study is to carry out a statistical analysis of the distribution of BSE cases in

Ireland.
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Irish Research Teams Involved: Teams 11, 5

Number of Other Countries This project is open to collaboration
Collaborating:

Source of Funding: G

Contact: Dr. Hazel Sheridan, Team 11

(b) The Infectious Agent and its Mechanisms of Transmission

(3 projects)
PrP glycosylation profile and proteinase K resistance of Irish scrapie cases
(September 1999 — May 2000)
Variation in the biochemical structure of PrP* is associated with specific strains of Transmissible
Spongiform Encephalopathies. This variation can be detected by the analysis of the banding
patterns of PrP* following proteinase K digestion, SDS-PAGE and immunoblotting. The first
objective was to determine if an individual animal could harbour more that one strain of scrapie by
identifying the PrP glycotyping patterns from tissues from different regions of the Central nervous
System. The second objective was to identify the range of PrP glycotyping patterns in the Irish
sheep population. The final objective was to determine if the glycotyping pattern identified in
sheep in Ireland is similar to the pattern of BSE infected sheep. Sixteen sheep were selected based
on divergence in genotype, brain lesion profile, age of onset of clinical signs and clinical
behaviour. PrP glycosylation profile was determined in tissues collected from the thoracic cord,
thalamus, Basal ganglia, mediobasal hypothalamus, medulla and cortex. A single glycosylation
profile was identified in all CNS regions from animals examined: mean +7SD was di-glycosylated
48.7% =+ 2.84%; mono-glycosylated 31.1% + 1.64%; non-glycosylated 20.1% =+12.66%. This
profile is disimilar from the reported profile of BSE innoculated sheep. This study suggests that
only a single strain of scrapie exists in Ireland which is not BSE. (This data is published in

Sweeney et al., 2000 Journal of General Virology 81: 1621-1627).

Irish Research Teams Involved: Teams 1, 2, 3

Number of Other Countries 8

Collaborating:

Source of Funding: B

Contact: Dr. Torres Sweeney, Team 2

Strain typing using the mouse bioassay system (September 1999 — ongoing)
The objective of this project is to determine the strains of scrapie present in Irish sheep using the
mouse bioassay system. Currently, four samples are inoculated into mice in Weybridge and one
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sample in is inoculated in mice in the FRCVA, Germany. A further 16 samples are due to be

infected into mice into the Institute of Psychiatry, London.

Irish Research Teams Involved: Teams 1,2, 3

Number of Other Countries 8

Collaborating:

Source of Funding: B

Contact: Dr. Torres Sweeney, Team 2

Defining the interaction between PrP¢ and caveolin-1o. and its role in the conversion of
PrP¢ to PrP* in chronically scrapie infected mouse neuroblastoma cells.

Scrapie is a fatal neurodegenerative disease affecting sheep and goats and experimentally
infected small mammals. The disease is caused by the prion, a novel infectious agent composed
of an aberrantly folded protein PrP*. PrP% is an isoform of a normal cell surface GPI anchored
glycoprotein PrP®, whose normal cellular function remains unclear but may involve copper
binding. The conversion of PrP® to PrP*® occurs in an unidentified cellular compartment after
PrP¢ has been glycosylated, the GPI anchor attached and the protein transported to the cell
surface. Furthermore, there is genetic evidence for the involvement of a second factor in the
conversion process, which has been, termed ‘protein X’. There is conflicting evidence with
regard to the localisation of PrP® on the cell surface. We and others have shown that PrP¢ is
associated with cell surface structures called caveolae or with cholesterol rich rafts though others
have suggested that PrP© associates with clathrin coated pits. Recently we have demonstrated
that the specific immunoprecipitation of PrP®, co-precipitates caveolin-1 o (the structural protein
of caveolae). This raises the possibility that caveolin-1 oo may be protein X. In this proposal we
wish to investigate this possibility by comparing the binding of caveolin-1 o with wildtype PrP®
and a series of mutated PrP molecules disrupted in their putative protein X binding site. If our
hypothesis is proved correct we will have greatly furthered our understanding of the cellular
events involved in the conversion of PrP¢ to PrP*. Secondly, we wish to investigate the effect
of copper on the caveolin-1 o/ PrP® complex given the observed effects of copper on the rate of

PrP¢ endocytosis.
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Irish Research Teams Involved: Team 4

Number of Other Countries

Collaborating:
Source of Funding: I
Contact: Dr. Mark Rogers, Team 4

(c) Diagnosis of Spongiform Encephalopathies (14 projects)

Establishment and management of a biological sample bank of tissues from scrapie
affected sheep (1998- ongoing)
In order to facilitate a number of TSE research projects a biological sample bank of frozen and

formalin-fixed tissues, including central nervous tissue and various lymphoid tissues, from
scrapie-affected sheep was established at the Central Veterinary Research Laboratory,
Abbotstown. Details such as genotype, farm of origin, clinical neurology and age at time of
euthanasia are included in a comprehensive data base. Consideration will be given to any

research team interested in procuring tissue from this tissue bank.

Irish Research Teams Involved: Teams 1,2, 3

Number of Other Countries 15

Collaborating:

Source of Funding: C

Contact: Dr. E. Weavers, Team 1.

Development of a novel antigen retrieval protocol for PrP immunohistochemistry (Complete)

A novel PrP antigen retrieval protocol has been developed as an alternative to the standard
formic acid/autoclaving method. It involves permanganate oxidation of the section followed by
a denaturing step. Simple to perform, it takes less than 30 minutes and all incubations are at
room temperature. Excellent PrP* immunostaining is achieved with this method using PrP
MAD F89/160.1.5 (O'Rourke et al: Monoclonal antibody F89/160.1.5 defines a conserved
epitope on the ruminant prion protein. Journal of Clinical Microbiology. 1998; 36(6):1750-1755)

Current status: Manuscript in progress.

Irish Research Teams Involved: Team 1

Number of Other Countries

Collaborating:
Source of Funding: G
Contact: Dr. E. Weavers, Team 1.
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Determine the brain lesion profile of scrapie cases using histopathology (1998- ongoing)

In rodent models, determining the pattern of vacuolar distribution and severity in specific
neuroanatomical locations (the lesion profile) is an integral part of the TSE agent strain typing
process. The aim of this project was to adapt this lesion profiling technique for use in sheep
scrapie and to determine if the lesion profile is associated with specific strains of the infectious
agent. A draft protocol for scoring specific areas representative of each brain region has been
developed based on 44 naturally-occurring scrapie cases submitted to the Veterinary
Laboratories Agency, Weybridge. This is currently being applied by the research partners

involved in the project.

Irish Research Teams Involved: Team 1

Number of Other Countries 5

Collaborating:

Source of Funding: B,C

Contact: Dr. E. Weavers, Team 1.

Standardisation of immunohistochemistry (IHC) protocols to be used in the diagnosis
ruminant TSEs. (1998-2002)
This is a thirteen country collaborative project having the following objectives:

e To establish a standard reference IHC protocol for the diagnosis of BSE and scrapie.
To establish approved PrP IHC methodologies in EU laboratories which are involved in
TSE diagnosis.
To set up a PrP IHC quality assurance scheme and to contribute to the construction of a

model which will be used as a basis for the validation of novel TSE diagnostic methods.

Irish Research Teams Involved: Team 1

Number of Other Countries 12

Collaborating:

Source of Funding: D

Contact: Dr. E. Weavers, Team 1.

Anatomical distribution of PrP% in peripheral lymph nodes from scrapie-infected animals.
(Jan 1998 — Sept 2000)

The objective of this study was to examine the distribution of PrP* in the peripheral lymphoid
tissue of sheep clinically affected with scrapie. Submandibular, pre-femoral and pre-scapular
lymph nodes, as well as tonsil, were collected at necropsy from 45 sheep of the following PrP
genotypes: AAizs RR154QQ171, VAizs RRyiss QQi71 and AAjzs RRiss QHy7p. Tissues were
formalin fixed and processed to paraffin. Serial sections were taken from these tissues at 100um

intervals. These sections were immunohistochemically stained using Va82/98, a rabbit
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polyclonal antiserum to a synthetic peptide representing residues 32-57 of the sheep PrP
sequence. The results indicated that PrP> was uniformly distributed in lymphoid follicles
throughout these tissues. PrP* was found in these four lymphoid tissues from all of the scrapie
affected sheep studied. In conclusion, this study has demonstrated that PrP% is evenly

distributed within the pre-femoral, pre-scapular, sub-mandibular and tonsilar lymphoid tissues.

Irish Research Teams Involved: Teams 1,2

Number of Other Countries

Collaborating:
Source of Funding: A
Contact: Dr. Torres Sweeney, Team 2

Identification of a suitable biopsy technique to collect lymphoid tissue for the preclinical
diagnosis of scrapie (June 1999-Sept 2000)

The objectives of the studies described were to identify a suitable biopsy site and technique to
collect lymphoid follicles and to characterise any clinical side effects associated with these
techniques. Two experiments were performed. In experiment 1, tissue samples were collected
post mortem from 126 sheep on 5 lymphoreticular sites using various techniques post mortem.
The three most successful combinations of sites and techniques were: third eyelid sample using a
forceps and scissors (5.32 = 0.70 lymphoid follicles per 5 um tissue section), mandibular lymph
node sample using a Biopty™ gun (1.19 + 0.26 lymphoid follicles per 5 um tissue section) and
tonsil sample using a biopsy forceps (1.14 £ 0.27 lymphoid follicles per 5 um tissue section). In
experiment 2, these three techniques were performed repeatedly, once every month, for 5
months, on live animals (n=5) under general anaesthesia. Several aspects of clinical effects in
these animals were compared with controls (n=5) restrained and anaesthetised in the same way
except biopsies were not taken. In the live animal, most lymphoid follicles (3.47 = 0.58 per 5 um
tissue section) were collected using the third eyelid biopsy technique. No measurable clinical
side effects were associated with biopsying. Disruption of homeostasis as indicated by increased
plasma cortisol was observed in all animals, and was related to general restraint rather than
biopsying peripheral lymphoid tissue. We conclude that there were no clinical side effects

associated with sequential biopsying of the mandibular lymph node, third eyelid and tonsil.
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Irish Research Teams Involved: Teams 1,2

Number of Other Countries 1

Collaborating:

Source of Funding: A

Contact: Dr. Torres Sweeney, Team 2

To determine the spatio-temporal distribution of PrP* through the peripheral lymph nodes
throughout the pre-clinical stage of scrapie (May 1998 — ongoing)

A flock of 20 lambs born to clinically affected ewes has been established at the CVRL,
Abbotstown. These animals are were born in the spring of 1999 and 2000 and are of the

following genotypes VV136RR154QQ171, VA136RR154QQ171, AA136RR154QQ171, AA136RR154QR 171
and AA36RR54RR71.

Biopsies are collected from the tonsil, third eyelid and submandibular lymph node every two
months. The abnormal form of the prion protein has been detected in the peripheral lymphoid

system of three animals between 6 and 12 months of age.

Irish Research Teams Involved: Teams 1,2

Number of Other Countries

Collaborating:
Source of Funding: A
Contact: Dr. Torres Sweeney, Team 2

An examination of lymphoid tissue in the third eye lid of sheep (June 2000 — June 2000)

The third eye lid contains lymphoid tissue which can be sampled and analysed for PrP*. The
objective of this project was to describe the anatomical distribution of lymphoid tissue within the
third eyelid and identify the most suitable sampling site. Twenty clinically normal animals
maintained at Lyons Research farm were used. All superficial parts of the tissue were collected
including the bulbar, palpebral sides, the medial and lateral aspects, the areas at the base and at the
free edge. Lymphoid follicles were consistently present in protuberances on the palpebral side of
the third eyelid, both on the lateral and medial side of the T-shaped cartilage (4.4+1.24 follicles per
5?7m tissue section). In contrast, tissue samples taken from the smooth palpebral areas had a lower
number of follicles (0.3+0.21 follicles per 57m tissue section). Lymphoid follicles could not be
detected on the bulbar side in 6 of 9 animals examined. (This data is published in Thuring et al.,

2000 Veterinary Record 147: 631-632)
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Irish Research Teams Involved: Teams 1,2

Number of Other Countries

Collaborating:
Source of Funding: A
Contact: Dr. Torres Sweeney, Team 2

Real Time Analysis of Antibody — PrP Reaction Kinetics (January 2000 — on going)
The Biacore system is a sensor which works on an optical phenomenon of surface plasmon

resonance i.e. detection of changes in refractive index on a surface, which evaluates the
dissociation/association rate and affinity constants. These changes in refractive index are
directly translated into mass, which means that interactions can be measured in real time, without
modifying any of the participating molecules. The objective of this study was to examine the
interaction of three monoclonal antibodies (P4, L42 and 6H4) with recombinant prion protein
(Prionics) using the BIAcore biosensor system (Pharmacia Biosensor A B, Uppsala, Sweden).
The recombinant prion protein was immobilised on to the surface of the sensor chip (CMS5 sensor
chip). Antibody binding results in response units (RU) showed that the recombinant prion
protein had the greatest binding capacity with the antibody 6H4 (6H4 = 1036.1 RU, 6H4 and
NaCl =551 RU). Whereas the binding capacity of P4 and L42 were negligible (P4 = 2.5, P4 and
NaCl = 2.1, L42 = 4.6 and L42 and NaCl = 4.5). It can be concluded that the P4 and the L42
antibody are not adequate enough to use, as their binding response is too low. However, 6H4 is

the antibody that can be used for further kinetic studies.

Irish Research Teams Involved: Team 2

Number of Other Countries

Collaborating:
Source of Funding: A
Contact: Dr. Torres Sweeney, Team 2

Tissue distribution and molecular characteristics of sheep with an oral inoculation of BSE
in comparison to sheep with an oral inoculation of the scrapie strain endemic to Ireland.
(January 2001 — December 2003)

The objective of this experiment is to compare the clinical signs, pathological profile and molecular

characteristics of PrP* in sheep with an oral inoculation of BSE in comparison to sheep with an

oral inoculation of the scrapie strain endemic to Ireland. Genetically susceptible (AAj3s RRjs4

QQ171) pedigree texel sheep will be orally challenged with brain from scrapie infected sheep in

Ireland. Simultanously, genetically susceptible (AAj3¢ RRjs4 QQ;71) texel sheep will be orally

challenged with brain from BSE infected cattle in the ID-DLO, Netherlands. A range of tissues will
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be collected from all relevant part of the bodyand the tissue distribution of PrP* will be compared
between the two treatment groups. The molecular characteristics of the PrP* will be compared in

terms of glycosylation profile and proteinase K digestion.

Irish Research Teams Involved: Teams 1,2

Number of Other Countries 2

Collaborating:

Source of Funding: E

Contact: Dr. Torres Sweeney, Team 2

Study of neuronal loss in selected brainstem nuclei in BSE affected cattle (January 1998-
Sept. 2000)

The aim of this project was to assess neuronal numbers in the olivary nuclear complex, the dorsal
vagal nucleus and the hypoglossal nucleus in clinically normal cattle of different ages and in
BSE-affected cattle. Computerised stereological techniques for accurately counting cells in three
dimensions within tissues were successfully developed. In our study we found, somewhat
suprisingly, that there was no evidence of neuronal loss in cattle as between juvenile and adult
animals. In BSE-affected animals, there was a significant loss of neuronal numbers in the
olivary nuclear complex. This was the only nucleus of the three studied where extensive PrP
deposition occurs in BSE-affected animals.  Although neither the dorsal vagal nucleus nor the
hypoglossal nucleus exhibited significant neuron loss, both these nuclei together with the olivary
nuclear complex exhibited increased numbers of glial cells. However, the proportions of glial
cells which were astrocytes did not significantly differ in any of the three nuclei.

These studies have refuted a number of previously published findings based on outdated older
morphometric methods. Our studies suggest that neuronal loss is not a function of age when
clinically normal juvenile and adult cattle are compared. Its occurrence in BSE appears to be

associated with PrP> deposition rather than with neuronal vacuolation..

Irish Research Teams Involved: Teams 1,4, 7

Number of Other Countries

Collaborating:
Source of Funding: A
Contact: Dr. Hugh Bassett, Team 7
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Rapid automated diagnosis of BSE and scrapie for the purposes of correct and efficient
monitoring of such diseases in Ireland.

This project set out to develop automated processes for the diagnosis of TSE from
immunostained tissue sections. Quantification of PrP-specific immunostain is difficult for the
human operator to gauge. In addition, low levels of staining can also be difficult to detect. The
advantages in using computer vision to analyse immunostain deposition will be gained from the
objective, consistent and thorough nature of examination. An immunostain auto-recognition
program was developed. The program can learn to recognise PrP-specific immunostains. The
computer can thoroughly check every part of the tissue section for hundreds of shades of the
immunostain. The pathologist can train the program by showing it a few positively and
negatively stained sections. This can be done for any existing and new immunostains. The
immunostain auto-recognition program can look for regions of positive stain that resemble blood
vessels and tag them as blood vessels. Regions of low-level staining can be weighted by their
amount of stain and location on the tissue section.

Programs were also developed for histopathological examination. One such programs can be
taught, by the pathologist, to recognise vacuolation. Vacuoles once recognised, can be counted,
graded by shape, and analysed for spatial distribution Another program developed can be used to
identify and count neurons. Another can identify and count glial cells. Finally the system can be
used by the pathologist to perform combinations of immuno- and histopathological analyses as
the location of features can be measured and cross-referenced. Images and records of analysis

can be maintained indefinitely.

Irish Research Teams Involved: Teams 1, 4

Number of Other Countries

Collaborating:
Source of Funding: A
Contact: Dr. Mark Rogers, Team 4

Studies on the expression of metallothionein in BSE -affected cattle

The distribution and levels of expression of metallothionein was assessed using
immunohistology in normal, suspect and BSE positive animals. The level of expression of
metallothionein was demonstrated to be higher in brains of BSE infected animals compared with

controls. The expression was demonstrated to be, at least in part, with astrocytes.
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Irish Research Teams Involved: Teams 1, 4

Number of Other Countries

Collaborating:
Source of Funding: A
Contact: Dr. Mark Rogers, Team 4

(d) Risk Assessment of Spongiform Encephalopathies (7 projects)

Is PrP°* present in cull sheep? (Nov 1999- Sept 2000)

The objective of this project was to determine if cull sheep contain PrP in either the peripheral
lymphoid system or the spinal cord when slaughtered at the factory for human consumption. 600
sheep were sampled at random from three abattoirs (Ballymun, Slaney and Camolin) to identify if
cull animals entering the abattoir have PrP> in the spinal cord or submandibular lymph node. All
sheep were crossbred animals of mainly suffolk, texel, cheviot, blackface mountain, and Belclare
descent. Approximate equal numbers from each ‘breed category’ were collected. Spinal cord
samples were analysed using the Enfer test for PrP> detection. Spinal cord from three Suffolk
ewes were PrP> positive in the Enfer test. From the 600 mandibular lymph nodes immunostained
for the detection of PrP* six nodes were positive. These consisted of two black face mountain

ewes and four suffolk ewes (including the three that were positive in the Enfer test).

Irish Research Teams Involved: Teams 1, 2

Number of Other Countries

Collaborating:
Source of Funding: A
Contact: Dr. Torres Sweeney, Team 2

Disposal/utilisation options for meat and bone meal and tallow in the context of minimising
risk from BSE

The project investigated the disposal of meat and bone meal (MBM), tallow, and specified risk
material (SRM), leading to the development of possible options for a National disposal plan. In
addition, a risk assessment model, based on HACCP, of the disposal options for such material,
and a traceability system capable of identifying the species from which MBM is produced were
developed. The main findings were that both MBM and tallow can be used as co-fuels in peat
fired and stationary engines for electricity production. Their use presents minimal risk to

humans, in terms of unburnt infective residues and discharge to the atmosphere. When tallow is
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burned as a fuel blend with diesel it can significantly and beneficially alter the composition of

the combustion gases evolved.

Irish Research Teams Involved: Team 6

Number of Other Countries 3

Collaborating:

Source of Funding: A

Contact: Prof. Shane Ward, Team 6

Measures to reduce contamination of meat and the environment with CNS tissue during
slaughter and processing of cattle and sheep (1998-2001)

The objective of this project is to identify critical points and procedures in existing slaughter
practices which pose the greatest risk from cross contamination by CNS material and to proposes

solutions by the development of alternative procedures to those causing the greatest risks.

Irish Research Teams Involved: Team 10

Number of Other Countries 2

Collaborating:

Source of Funding: K

Contact: Dr. J.J. Sheridan, Team 10

Contamination of meat and exposure of abattoir workers to CNS material during standard
butchery practices prevalent in the member states of the EU (1999-2001)

The objectives of this study are concerned with the exposure of abattoir workers to the BSE
agent during standard butchery practices in different slaughter plants in EU member states.
Information will be obtained on the levels of faecal contamination on carcasses and on processes

for contamination control.

Irish Research Teams Involved: Team 10
Number of Other Countries 2
Collaborating:

Source of Funding: L

Contact:

Dr. J.J. Sheridan, Team 10
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Feasibility study for the disposal of rendering plant products with energy recovery (1998)

Irish Research Teams Involved: Team 9

Number of Other Countries 1

Collaborating:

Source of Funding: N

Contact: Dr. Paul Johnston, Team 9

DNA methods for the traceability of beef (Complete)

The objectives of the project were to (1) evaluate the potential of DNA based identification
systems in each stage of the beef product chain, and (2) to produce an integrated validation
system for beef traceability which could serve as a high accuracy check-audit procedure to
assure customers that claims of traceability are justified. The project was successful in
formulating a new DNA based quality assurance system that had immediate commercial
application. Some of the research was rapidly adopted by industry. It also assisted in developing
critical mass and international reputation in the area of molecular genetic product traceability
within Ireland such that there is now significant participation in the EU Framework Programmes

as well as patent development arising from the research.

Irish Research Teams Involved: Team 12

Number of Other Countries

Collaborating:
Source of Funding: A
Contact: Prof. P Cunningham, Team 12

Feasibility study involving the identification of consumer demand for traceability of meat
within the food chain, evaluating traceability system and assessment of methods of
verification. (Complete)

The project aimed to better inform policy makers and commercial interests as to the consumer
demand for traceability, the types of traceability systems available and the methods through
which the verification of traceability could be achieved. In addition, the project aimed to inform
policy makers and commercial interests as to the food safety concerns n the Irish food market
with particular reference to perceived meat hazards, risk reduction strategies and private and
public responsibilities. The outcome suggests that consumers have limited understanding of
traceability systems, but once explained felt that such systems could help to alleviate their
concerns. However many preferred the concept of a quality assurance scheme over that of

traceability. The project also determined the factors influencing consumer choice for meat, plus
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the primary food safety concerns of consumers relating to meat, which were primarily BSE,
growth hormones and e coli. The project made a number of suggestions which were intended to
assist policy makers and commercial interests in optimising traceability systems and identifying

consumer concerns, expectations and requirements.

Irish Research Teams Involved: Team 13

Number of Other Countries

Collaborating:
Source of Funding: A
Contact: Dr. M. Keane, Team 13

3. Principal research teams and their areas of exertise : Name, addresses, full details

Team Details
1 Central Veterinary Research Laboratory, Abbotstown, Castleknock, Dublin
15.
E. Weavers, M. McElroy, E. Monks, A. Fullam Church, A.M. Roche, D.
Sammin.

Pathology, immunohistochemistry, clinical.
Contact: Dr. E. Weavers.
Tel: +353-1-6072621, Fax: +353-1-6072604, Email: weaverse@eircom.net

2 Molecular Biology Unit, Faculty of Veterinary Medicine, University College
Dublin, Ballsbridge, Dublin 4.

T. Sweeney, M. Aherne, M. Flavin, E. O’Doherty, K. Thornton, C. Thuring,
Molecular genetics, western blotting, glycosylation.

Contact: Dr. Torres Sweeney

Tel: +353-1-6687988, Fax:

3 Department of Large Animal Clinical Studies, Faculty of Veterinary
Medicine,

University College Dublin, Ballsbridge, Dublin 4

A. Healy, M. Doherty, J. D. Collins, Y. Pawitan

Clinical neurology, epidemiology.

Contact: Dr. Anne Healy

Tel: -353-1-6687988, Fax: -353-1-6683515, Email: anne.healy@ucd.ie

4 Department of Zoology, University College Dublin, Belfield, Dublin 4.
M. Rogers, D. Fitzgerald, J. Hanlon,

Molecular biology

Contact: Dr. Mark Rogers.

Tel: +353-1-7062197, Fax: , E-mail:mark.rogers(@ucd.ie

5 Veterinary Epidemiology and Tuberculosis Investigation Unit, Department of
Large Animal Clinical Studies, Faculty of Veterinary Medicine, University
College Dublin, Ballsbridge, Dublin 4.

J.D. Collins, J. Griffin, P. White, G. McGrath, R. Hammond, Y. Pawitan.
Geographic Information Systems (GIS), risk analysis, epidemiology

Contact: Professor John D. Collins

Tel: +353-1-6687988, Fax: +353-1-6608946, E-mail: jcollins@vetmed.ucd.ie
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SRM Research Group, Department of Agricultural and Food Engineering,
University College Dublin, Earlsfort Terrace, Dublin 2.

Prof. S. Ward, Dr. K. McDonnell, Ms. N. Healy (PhD Student), Mr. S.
Colgan (PhD Student), Mr. E. Cummins (PhD Student)

Contact: Prof. Shane Ward

Tel: +353-1-7167351, Fax: +353-1-4752119, E-mail: shane.ward@ucd.ie

Department of Veterinary Pathology, Faculty of Veterinary Medicine,
University College Dublin, Ballsbridge, Dublin 4

H. Bassett, Markey, P. Breslin.

Pathology, Stereology

Contact: Dr. Hugh Bassett

Tel: +353-1-6687988, Fax: +353-1-6603422, e-mail: hugh.bassett@ucd.ie

Beaumont Hospital, P.O. Box 1297, Beaumont Road, Dublin 9.
Neuropathology

Contact: Dr. Michael A. Farrell

Tel: +353-1-8092643, Fax: +353-1-8092955

Department of Civil, Structural and Environmental Engineering, Trinity
College Dublin

Environmental engineering

Contact: Dr. Paul Johnston

Tel: +353-1-6081372, e-mail: pjhnston@TCD.ie

10

Teagasc, National Food Centre, Dunsinea, Castleknock, Dublin 15
Food safety microbiology

Contact: Dr. J.J. Sheridan

Tel: +353-1-8059500, Fax: +353-1-8059550, E-mail:
j.sheridan@nfc.teagasc.ie

11

Veterinary Division, Department of Agriculture, Food and Rural
Development, Agriculture House, Kildare Street. Dublin 2.

H. Sheridan, W. Martin

Epidemiology

Contact: Dr. Hazel Sheridan

Tel: +353-1-6072975, Fax: +353-1-6619031. E-mail:
hazel.sheridan@daff.irlgov.ie

12

Dept. of Genetics, Trinity College, Dublin 2
Genetics

Contact: Prof. P Cunningham

Tel: +353-1-6081064, Fax: +353-1-6798558.

13

Dept. of Food Economics, University College Cork
Contact: Dr. M. Keane
Tel: +353-21-90257, Fax: +353-21-276929
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Sources of Funding for TSE Research in Ireland

Code Details

Irish Department of Agriculture and Food— Non-Commissioned Food

Research Programmme

B FAIR Shared cost research project no. PL973305

¢ Concerted Action-Biotech 1 project no. CT976056

b FAIR Shared cost project no. PL 987021

Irish Department of Agriculture, Food and Rural Development — Food

Institutional Research Programme

¥ FAIR Shared Cost project no: PL987017

Irish Department of Agriculture, Food and Rural Development

H T FAIR CT97-3306

Enterprise Ireland Basic Science Awards

J FAIR CT98-3651

K| EU FAIR 97-3301

L 1 FAIR CT98-7004

M QLK2-CT-2000-00837

N Cavan County Council and UAOS

4. Collaboration with Other Countries
As is obvious from the details presented with each project, the majority of TSE research projects
in the Republic of Ireland involve collaboration with other countries. All researchers expressed

an openness to collaboration.
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ISRAEL

Prion research in Israel, February 2001

Main TSE research activities underway including Public Health aspects
There is currently no national programme for research in TSEs in Israel. However, laboratories
involved in research, epidemiology and diagnosis collaborate extensively with one another and

maintain extensive links with laboratories and authorities abroad.

A. Basic research

Several aspects of prion structure, metabolism, and replication are being investigated.

e Additional structural molecular components within the infectious particles. Current
biochemical definitions of the PrP isoforms. Protease-resistance of PrP as a marker for
infectivity. Computer modelling of PrP conformation.

e Metabolic and subcellular pathways of the PrP isoforms in the host cell. Cellular
biosynthetic compartment of PrP>°. The role of cholesterol-rich membranal rafts in the
formation of PrP>°. Accessory proteins in the metabolism of PrP; PrP-binding proteins. The
role of copper in PrP metabolism.

e The processing of pathogenic PrP mutants. Pathogenesis in E199K transgenic mice.

e Mode of action of antiprion reagents such as sulfated glycans and other polyanions.

e Alternative PrP species in peripheral cells such as sperm.

e Translational control of PrP mRNA.

B. Improved diagnostics

e Effort is being invested in improving existing diagnostic procedures based on the detection of
PrP*° in various tissues, as well as in finding additional, surrogate markers.

C. Epidemiology and diagnosis of human and animal TSEs

e The majority of CJD patients in the country are familial cases linked to the E200Kmutation.
All suspected CJD patients are examined for this and other mutations, and their familial
history is recorded. Records of CJD and fCJD since the 1960s are the topic of constant
epidemiologic scrutiny. DNA samples of all CJD patients and many of their close family
members are collected and saved for future research and epidemiological studies.
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Principal research teams and their areas of expertise:

Addresses of groups involved in TSE

Research

Areas of expertise

Dr. Ruth Gabizon

Hadassah University Hospital,

Jerusalem

Prion structure and metabolism.

Diagnostics. fCJD

Dr. Albert Taraboulos

Hebrew University, Jerusalem

Cell biology of prions.

Prisons and cholesterol rafts.

Prof. Esther Kahana
Barzilai Hospital, Ashkelon

Epidemiology, especially of fCJD

Dr. Zeev Meiner
Hadassah University Hospital,
Jerusalem

E200K fCJD
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ITALY

INVENTORY OF ITALIAN LABORATORY INVOLVED IN PRION PROJECTS NOT
FINANCIALLY SUPPORTED BY EU

M. CASTAGNARO

Istituto di Patologia ed Igiene Veterinaria
Facolta di Medicina Veterinaria

Universita degli Studi di Padova

Legnaro — Padova - Italy

Ph: +39-049-8272962 Fax. +39-049-8272602
e-mail: maxcasta@penta.agrip.unipd.it

Since 1995 we have been involved in TSE research, BSE and scrapie particularly, and more
broadly in neuropathology of animal diseases.

In our laboratories routinely histopathological, immunohistochemical and ultrastructural
techniques have been applied for TSE diagnosis. For the same purposes we have also developed
polyclonal antibodies which react against BSE- and scrapie-infected tissues.

We are now testing the specificity and sensibility of BSE rapid screening test by using
recombinant Prp on ELISA and Western blot procedures.

F. GUARDA

M.T. CAPUCCHIO

Department of Animal Pathology — University of Torino

Via Leonardo Da Vinci 44 - 10095 - Grugliasco (Torino) Italy
Ph:. +39-011-6709029 Fax: +39-011-6709031

e-mail: capucchi@veter.unito.it

Laboratory of neuropathology

Histological diagnosis on nervous tissue

Histopathology, immunohistochemistry and wester-blot for transmissible spongiform
encephalopathies

Histological and immunohistochemical studies on old age brain lesions (Alzheimer like lesions).
Characterization of brain tumors whit histological, immunohistochemical and molecular
biological techniques (PCR).

Researches of possible prognostic markers of scrapie into cerebro spinal fluid.

Laboratory of molecular biology

PCR and in situ hybridization for the main infectious agents
Laboratory of cell cultures
Electron microscopy center

SAF identification
Ultrastructural investigations for routine diagnosis of diseases
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G. POLI

Dipartimento di Patologia Animale, Igiene e Sanita Pubblica Veterinaria
Sezione di Microbiologia € Immunologia

Universita di Milano

Via Celoria, 10 - Italy — 20133 - Milano

Ph: +39 02 70600512

The experimental approach of our research unit is divided in two principal directions:

1) The first aims to the synthesis and the evaluation, both in vitro and in vivo of lipophile and
with low/null toxicity molecules, all of them being Congo red derivatives, with potential
therapeutic/preventive activity (antiamyloidogenic and/or amyloidolytic) against the
production/deposition into the brain of PrPres, the major component of Transmissible
Spongiform Encephalopathies (TSE) causative agent. Congo red has been shown to inhibit
amyloid deposition both in vitro and in vivo.
In vitro assays consist on the evaluation of the antiamyloidogenic and/or amyloidolytic effects of
the molecules under test through three different approaches:
a) inhibition, by the molecules under test, of the generation of the prion protein scrapie
isoform (PrPres) in persistently infected neuroblastoma cells;
b) evaluation of antifibrillogenic effects of the molecules under test on syntetic peptide 106-
126 by analytical methods (HPLC and electron microscopy)
¢) evaluation of molecules activity in reverting PrPres, extracted from Syrian hamsters’
infected brains in PrPsen, by Western blotting;
In vivo evaluation consist on the administration, using four different administration routes
(intracerebral, intraperitoneal, subcutaneous and oral) of the molecules resulted more effective,
together with the intracerebral infection with 263K scrapie strain; the evaluation of the molecules
efficacy will be performed by measuring the mean incubation time, the mean survival time and
the detected lesions in comparison with positive controls.

2) In the second one we want to develop a hypotetical immunological approach to realize a
vaccine for prion disease. PrPres and PrPsen are poorly immunogens and only immunological
stimulation in different species can induce antibodies against epitopes common to both proteins.
Taking in account the experimental evidences obtained in Alzheimer disease (the B-amyloid
major component injected in Tg mice is able to trick the immune system of the mice and to
recognize amyloid as a foreign substance that should be attacked), in this project we want to
inoculate 6 groups of 15 Syrian Hamster with different peptides homologous to 101-116 and
106-141 regions of hamster, a couple of heterologous peptides corresponding to 106-126 and
82-146 regions of human PrP, the recombinant PrP (Prionics) and the purified PrPsc of hamster.
Each epitome will be emulsionated with a strong adjuvant (able to induce an auoimmune
response). In order to realize a possible vaccine, each putative immunogens will be cloned and
expressed in a baculovirus system to produce virus-like particles (VLPs).

M. SALMONA

Head, Department of Biochemistry and Molecular Pharmacology
Istituto di Ricerca Farmacologica "Mario Negri"

Via Eritrea, 62 - 20157 — Milan - Italy

Ph: +39-02-39014447 Fax: +39-02-3546277

e-mail: salmona@marionegri.it
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G. FORLONI

Head, Laboratory of Biology of Neurodegenerative Disease
Department of Neuroscience

Istituto di Ricerca Farmacologica "Mario Negri"

Via Eritrea, 62 - 20157 — Milan - Italy

Ph: +39-02-39014462 Fax: +39-02-3546277

e-mail: forloni@marionegri.it

Molecular determinants of prion diseases
Identification of the molecular determinants responsible for PrP conformational plasticity

Characterizing the structural determinants of the pathological conformation of prion proteins
(PrP) is important for a better understanding of the pathogenetic process. We study the
conformational properties of synthetic peptides encompassing critical PrP regions. Using of a
variety of chemico-physical and biochemical techniques, we determined the secondary structure
of PrP derived peptides and assessed the presence, nature and stability of tertiary structures by
evaluating hydrogen-deuterium exchange, resistance to protease digestion, self-association
capacity, fibrillogenic behaviour and amyloidogenic properties. This work provides a qualitative
and quantitative description of the conformational plasticity of PrP fragments.

Interaction of PrP fragments with model membranes

The interaction between PrP and the plasma membrane of neuronal and glial cells is of
paramount importance for the pathogenicity of these proteins. A simplified experimental system
can be used to study how PrP peptides interact with model membranes and see what are the
minimal structural domains of PrP necessary for the interaction with membrane bilayers of
known lipid composition. It also provides clues on the molecular mechanisms underlying PrP
cytotoxicity.

Intracellular distribution and biological activity of PrP peptides

Correlations between the chemico-physical properties of PrP peptides and their biological effects
can be drawn only on the basis of cell culture models. We determined the sub-cellular
distribution of PrP peptides in these experimental systems and are currently identifying the
biologically relevant intra-cellular target molecules. In addition, we evaluated how PrP peptides
influence calcium homeostasis, and are studying interactions with other known intracellular
second-messengers.

Design of molecules interfering with fibril formation

There is a general correlation between PrP fibril formation and neuronal cell toxicity or astroglial
reactive responses. Thus, compounds capable of interfering with fibril formation may be useful
therapeutic candidates.

We have already shown that the region between amino acid 106-126 of PrP is necessary for the
formation of fibrils in buffer solutions. Using a simple in vitro assay measuring fibrillogenesis
from a peptide corresponding to amino acids 106-126, we set up a protocol for the rational
screening of molecules that inhibit the formation of fibrils or dissolve fibrils once formed.

Laboratory of Biology of Neurodegenerative Disease
Department of Neuroscience
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Prion-related encephalopathy (PRE)

In collaboration with Neuropathology Division of the Carlo Besta Institute in Milan and the
Department of Biochemistry and Molecular Pharmacology of our Institute and in analogy with
the approach used in AD, thebiological activities of synthetic peptides homologous to fragments
of prion protein (PrP) purified from cerebral amyloid deposits in Gerstmann-Striussler-Shenker
(GSS, an example of PRE) patients is investigated. The biologically active fragment PrP 106-126
in vitro reproduces the pathological events associated with PRE. The conformational transition
of PrP from random coil or a helix to a b sheet has been associated not only with neurotoxic
activity but also with the alteration of PrP connected with infectivity. Physicochemical methods
and EM examination have been employed to study the aggregation of various amyloidogenic
peptides. To better approximate the neuropathological condition, PrP 82-146 has been
synthetised and its physicochemical and biological characteristics are currently being
investigated. The in vivo studies using experimental scrapie are utilized to test the
neuroprotective activity of several drugs including new classes of anti-amylodogenic drugs

Protein aggregation and neurodegenerative disorders

Cerebral amyloid deposits in Alzheimer's disease (AD) and prion-related encephalopathy (PRE)
contain different proteins: Ab (~ 4 kDa) and PrP (~ 30 kDa). Both proteins are normally soluble,
but in pathological conditions are converted to forms that are fibrous and relatively resistant to
chemical denaturation and proteolytic digestion. Recently protein aggregation at different levels
(extracellular, cytoplasmatic and nuclear) has also been implicated in Parkinson disease (PD), in
the group of neurodegenerative diseases associated with polyglutamine repeats, including
Huntington's disease (HD) and spinocerebellar ataxia type III (SCA 3) and in amyotrophic lateral
sclerosis (ALS) These findings suggest a common mechanism triggering the pathogenetic
cascade responsible for the main neurodegenerative disorders. We will develop experimental
models in vitro to study not only the pathogenesis of AD and PRE, as described above, but also
the biological bases of PD, HD and ALS. The chemicophysical investigations and the intra- and
extracellular application of proteins and their synthetic fragments to neuronal and non-neuronal
cells, together with the cell lines producing the wild-type and mutated forms of aggregating
proteins, will be used to investigate the pathological mechanisms and to develop potential
therapeutic strategies.

F. VALFRE’

Istituto di Zootecnia Facolta di Medicina Veterinaria
Universita di Milano

Via Celoria, 10 — 20133 — Milano — Italy

Ph: +39-02-2369425 Fax: +39-02-70602227

e-mail: vittorio.moretti@unimi.it

LIST OF THE RESEARCH GROUPS INVOLVED IN THE STRATEGIC PROJECT OF
CNR (ITALTAN NATIONAL RESEARCH COUNCIL)

COORDINATOR: F. VALFRE’

G. DESTEFANIS

Dipartimento di Scienze Zootecniche,
Universita di Torino
Via L. Da Vinci, 44 — Italy —10095 - Grugnolasco — Torino
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Raccolta e diffusione dell’informazione.
Titolo della ricerca: Difesa e valorizzazione delle razze bovine italiane specializzate per la
produzione della carne o a duplice attitudine (latte carne).

M. CARAMELLI

Istituto Zooprofilattico Sperimentale del Piemonte, Liguria e Valle d’Aosta
Centro Nazionale di refrenza per la BSE

Via Bologna, 148 — Italy - 10100 — Torino

Ph +39-011-2686245/265/266 Fax: +39-011-248770

e-mail:cea@to.izs.it

Sorveglianza epidemiologica delle Encefalopatie spongiformi trasmissibili.
Titolo della ricerca: Elaborazione di protocolli di vigilanza per le encefalopatie spongiformi
trasmissibili degli animali.

M.C. SORGATO

Dipartimento di Chimica Biologica

Universita di Padova

Viale G. Colombo, 3 — Italy — 35121 - Padova
Ph: +39-0498-276136 Fax: +39 0498-073310

e-mail: sorgato@civ.bio.unipd.it

Caratterizzazione dell’agente trasmissibile e dei meccanismi patogenetici.
Titolo della ricerca: Biologia e biochimica della proteina prionica.

P. LEONE

Consiglio Nazionale delle Ricerche
Istituto per la Difesa e la Valorizzazione del Germoplasma animale
Via Celoria,10 — Italy — 20133 — Milano

Recettivita e resistenza alle encefalopatie spongiformi.
Titolo della ricerca: Recettivita e resistenza alle encefalopatie spongiformi. Analisi dei
polimorfismi del gene PrP nei bovini di razza italiana

L. FERRARA

Consiglio Nazionale delle Ricerche

Istituto di Ricerche sull’adattamento dei bovini e dei bufali all’abiente del mezzogiorno.
IABBAM

Via Argine,1085 — Italy — 80147 — Napoli

Recettivita e resistenza alle encefalopatie spongiformi.

Titolo della ricerca: Encefalopatia Spongiforme Bovina: analisi dei polimorfismi della PrP negli
ovini e nei caprini.
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U. AGRIMI

Laboratory of Veterinary Medicine

Istituto Superiore di Sanita (ISS)

Viale Regina Elena, 299 - 00161 Rome, Italy
Ph: +39-06-49902462 Fax: +39-06-49387077

e-mail: agrimi(@iss.it

The ISS is the national institute of public health in Italy. It coordinates a network represented by
10 regional veterinary laboratories (Istituti Zooprofilattici Sperimentali, IZS) which are involved
in the diagnosis and surveillance of animal infectious diseases and of zoonosis. The ISS
participates to the research, control and epidemiological surveillance of both human and animal
TSEs. The animal TSEs section, which is located at the Laboratory of Veterinary Medicine, is
directed by Dr. Agrimi, while the human TSEs section, located at Laboratory of Virology, is
directed by Prof. M. Pocchiari who is also the responsible for the National Register of CJD.

The Laboratory of Veterinary Medicine strictly collaborates with the Laboratory of Virology of
ISS and with the National Reference Laboratory for animal TSE at the IZS of Turin.

The expertise of the group concerns the pathology and molecular biology of prion diseases.

In particular, current studies deal with:

Natural scrapie: 1) Genetic factors influencing the susceptibility of Italian sheep and goat
breeds; 2) role of the lymphoreticular system in the pathogenesis of the disease

An epidemic of scrapie in sheep and goats, probably due to the use of an accidentally-
contaminated vaccine against contagious agalactia prepared with sheep brain omogenate, was
recently reported in Italy. The ISS is currently working on a project aimed at studying the
genetic susceptibility of the Italian sheep and goats breeds to scrapie. The PrP gene from about
one hundred cases of scrapie and from a suitable number of healthy controls has been sequenced
paralleling the results with those from the PrP immunohistochemical examination of both brain
and lymphoid tissues of each animal. The data concerning the susceptibility of two sheep breeds
and one goats breed were preliminary presented at international congresses and are going to be
sent for publication on refereed journals.

The distribution of PrPSc has been investigated in several lymphoid districts of scrapie-
affected sheep and goats. Since stamping out of scrapie affected flocks is applied in Italy,
studies are performed, in some instances, on the whole flock. The PrPSc from the brain and
lymphoid tissues of natural scrapie cases coming from different geographic origin and from
different breeds of sheep and goats is being characterised through glycotyping and a panel of
monoclonal antibodies.

The structure, nucleotide composition and the genetic comparison of the doppel gene of 32
scrapie-affected and 24 healthy sheep of Sarda breed has been studied in collaboration with the
Department of Genetic and Microbiology of the University of Pavia, Italy.

A project for typing the scrapie strains circulating in the national sheep and goat populations
1s ongoing at ISS and the second passage of scrapie isolates in mice has been already obtained
from different sources.

A large collection of cases of scrapie in sheep and goats is available at the Laboratory of
Veterinary Medicine.

Development of improved bioassays for TSE agents based on the bank vole, a highly susceptible
rodent species to scrapie.

Preliminary studies showed an unprecedented high susceptibility of a wild rodents (bank vole
or Clethrionomys glareolus) to both natural and mouse-adapted scrapie. The results from the
experimental transmission of six cases of natural scrapie in sheep and goats from different
geographic origins (Italy, France and United Kingdom) and of a mouse-adapted scrapie strain, to
bank voles indicate survival times very much shorter in this species are than in mice (Tables 1a
and 1b). Clinical signs in voles were always clearly distinguishable, and much more pronounced
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neuropathological changes and PrPsc accumulation than in mice were observed. All experiments
concluded so far resulted in 100% transmission rate in bank voles, compared to no more than
30-40% or even 10% in mice, based on neuropathology or PrPsc Western-blot detection,
respectively.

Worthy to be mentioned is the comparable easy transmission to voles of scrapie cases from
both sheep and goats as well as from sheep carrying different PrP alleles (136™154%%171°Q,
cases n. 2, 3, 4, 6 and 136W154RR171QQ, case n. 5 — Table 1). Of interest are also the similar
survival times observed after the inoculation of voles with either the brain or the palatine tonsil
from a scrapie affected sheep (cases 6 vs 7).

Comparative transmission studies between voles and OvTg-mice have been already initiated.
Preliminary results from the inoculation of 4 cases of scrapie to voles, wild type and ovine
PrPVR? transgenic mice showed again the shortest incubation periods in voles (Table 1). This is
an interesting finding which confirms that factors other than the PrP sequence homology rate
between the donor and recipient species, contribute to the species barrier effect.

The laboratory mouse is the species traditionally used for transmission studies, but this model
presents critical limitations, namely: very long incubation times, not-always-successful
transmission, subtle clinical signs, mild neuropathological lesions, and not-always-detectable
levels of PrPsc in the brain. Current studies at ISS aim to develop vole-based models for
transmission of TSEs more susceptible than mice.

Specific objectives are: 1) to extend to other TSEs previous findings on the highly susceptibility
of voles to scrapie; 2) to study if the strain typing system currently used in mice could be also
applied to voles; 3) to study the susceptibility of voles to low infectious titres of the agent of
scrapie (and, possibly, of other TSEs) through LD50 comparative studies; 4) to study the role of
polymorphisms of the PrP gene (already sequenced) in conditioning the susceptibility 