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1
OBJECTIVES AND EXPECTED ACHIEVEMENTS

Outbreaks of bluetongue (BT) and African horse sickness (AHS), both OIE List ‘A’ diseases, have occurred several times in Europe in the past, resulting in over 180,000 dead sheep and 3,000 dead horses respectively. In 1998-99, BT is once again causing severe animal health and trade problems in parts of southeastern Europe. Culicoides biting midges are the only known vectors of the viruses that cause these diseases and a single species, C. imicola, is considered to be by far the most important vector in the region. This species has been found in all areas of Spain and Portugal that experienced BT in 1956-60 and AHS in 1966 and 1987-90, and also in Asiatic Turkey, Cyprus and parts of Greece where BT has occurred. Furthermore, virus has been isolated from this species during European outbreaks of disease. Culicoides imicola is, therefore, clearly implicated as being a significant vector of BT and AHS viruses in Europe. Studies have also shown that several other internationally important C. imicola-transmitted diseases (Akabane, bovine ephemeral fever, epizootic haemorrhagic disease (EHD)) occur at intervals in western Asiatic Turkey, on the very brink of Europe.

Research by Partner 1 has shown that all areas of Europe south of 40°N – some 13% of the Union’s territory - are at risk of incursion by C. imicola, if it does not already occur there. The current outbreak of BT in southeastern Europe is extremely worrying as it has spread significantly north of the 40° line into an area where, to date, no C. imicola have been recorded. This is the most northerly outbreak ever, in Europe, of a Culicoides-borne viral disease. In the currently affected areas, however, there are other Culicoides species in great abundance that have been shown by Partner 1 to be competent laboratory vectors of BT and AHS viruses and from which both viruses has also been isolated in the field. These species are believed to occur over at least 90% of the Union’s territory, ranging as far north as Scandinavia. If the aforementioned species are major vectors in the current BT outbreak then, on the basis of current knowledge, virtually all areas of the EU are at risk of BT.

The major objective of the current proposal is to identify those areas of southeastern Europe (Greece, Bulgaria, European Turkey) where the established vector, C. imicola, occurs and to investigate the role of other potential European vector species in this area. This will be achieved largely by surveying for Culicoides in the currently affected region. Surveying will be targeted in two ways. First, it will focus on areas of southeastern Europe where BT outbreaks have occurred to date, including 1998-99. Second, additional surveying will occur in areas that are identified to be at risk of BT and AHS by GIS models. These models will be obtained by the application of satellite imagery and GIS-based maps of key environmental variables to the distributions of Culicoides vectors in a climatically similar region of the western Mediterranean, which have been partially documented and which will be augmented by additional surveys.

A second objective is to identify parts of Italy that, from the GIS model, appear suitable for invasion by C. imicola. Suitable areas will be surveyed for their Culicoides fauna. Even if C. imicola is not found, these surveys will act as a starting point for a vector surveillance system in the region. A similar approach will be undertaken in Tunisia. Culicoides imicola has not been reported from Tunisia but BT occurred in that country in 1999 and the vector is presumed to be present. The vector’s likely distribution will be defined with the GIS model and surveying will then be undertaken. In addition those parts of Spain where C. imicola has not yet been identified but which are identified as being at high risk of invasion will also be surveyed.

There is concern that vector species of Culicoides may be expanding their distributions in Europe as a result of climate change and that new areas of the EU’s territory may be put at high disease risk. Such areas are particularly vulnerable as the livestock populations are immunologically naive and the local veterinary authorities may have little experience with Culicoides-borne diseases. Consequently, disease (and trade) losses could be especially high. Using a combination of molecular biology and field surveillance, this project will attempt to assess whether Culicoides vectors are expanding their distributions in Europe.

The risk presented by Culicoides-borne diseases varies considerably from year to year and an important underlying cause is the effect of climate on vectors. The details of this relationship are unclear. This project will analyse historic datasets from Israel of climate, BT incidence and Culicoides population size in order to establish precisely how climate and weather affect disease risk so that years of greater or lesser risk can be predicted.

In summary, this project will identify those areas of Europe at risk of Culicoides-borne viral disease, the years when epizootics are most likely, the regions to which outbreaks may spread and regions that may be considered risk-free both now and in the future.

The scientific objectives of the project are as follows:

1. To undertake a comprehensive survey of Culicoides and BT virus-seroconverted livestock, in mainland Greece, the entire territory of Bulgaria, and European Turkey, weighted towards BT-affected areas and areas identified as higher risk using GIS modelling.

2. To identify Greek islands (especially those islands close to Turkey) which have populations of vector Culicoides and/or which have livestock that seroconverted to BT virus in 1998-99, and to establish the geographic, climatic, telluric and demographic factors that put an island at risk of vector invasion or recent seroconversion.

3. To map, in detail, the distribution of C. imicola and other vector Culicoides species in southwestern Europe and Morocco using published data and field surveys. With the aid of satellite imagery and GIS-based maps of certain key environmental variables, predictive models for the occurrence and abundance of these species will then be developed and used to target vector surveys in southeastern Europe, Italy, Tunisia and Spain.

4. To develop C. imicola molecular markers designed to measure gene flow between populations and, thereby, to measure rates of population expansion and sources of incursion.

5. To identify climatic factors favouring large increase in vector population size in certain years and thereby significantly increasing the risk of epizootics.

6. To assess whether the distributions of vector Culicoides are expanding by resurveying areas found previously to be vector-free but situated close to areas or islands that have vector populations.

7. To strategically survey southern Italy and northern Tunisia for C. imicola and other vectors on the basis of GIS models developed previously.

Conditional objectives

8. To identify novel vector species of Culicoides and assess their levels of vector competence and distributions. [this will be undertaken if Culicoides-borne diseases are found to have occurred in areas where C. imicola is absent]

9. To isolate BT virus from Culicoides vectors during an outbreak in southeastern Europe. [this will be undertaken if the 1998-99 outbreak continues into 2000 and beyond]

2 
PROJECT WORKPLAN


2.1  Introduction

Following the discovery of Culicoides imicola in southern Spain in 1982, Partner 1 reported that climatically-similar areas of southeastern Europe must also be at risk of invasion by the insect and to the diseases that it transmits. The later epizootic of AHS in Spain and Portugal in which deaths occurred as far north as Madrid, and the discovery of C. imicola as far north as the 40° line, reinforced the suggestion that considerable areas across the whole of southern Europe may be at risk of Culicoides-borne disease. In confirmation of this assertion, in 1998-99 BT has been reported for the first time ever in mainland Greece, Bulgaria, and European Turkey. The Project Workplan includes, therefore, a detailed and timely survey of the region. There will be serosurveys of unvaccinated livestock, identifying, unequivocally, those areas recently affected by BT virus whether or not disease has been reported and there will be Culicoides surveys, identifying all areas that could have been, and could be in the near future, affected by BT. Surveys will occur across the region, but will be targeted towards areas of higher risk in 2 ways. First, by detailed surveying of the region affected by BT in 1998-9 and second, by using our detailed knowledge of the distribution of Culicoides vectors in the western Mediterranean, in combination with satellite imagery and GIS modelling, to predict areas of greater or lesser risk in southeastern Europe, Italy and Tunisia.

To understand why Culicoides vectors occur where they occur, the Project Workplan includes a comparison between Greek islands that currently do, and do not, have populations of Culicoides vectors, so that risk factors for invasion can be identified.

Although the aforementioned surveys will assist with the establishment of disease surveillance and the development of targeted control/eradication strategies, they cannot take into account future changes to the distribution of the Culicoides vectors and, hence, the diseases they spread. The Project Workplan addresses this issue by using state-of-the-art molecular techniques to study the dispersal patterns of C. imicola and to establish the rate and direction of expansion of its populations and, possibly, to identify the limits to its expansion. This will be combined with repeat surveying of certain sites previously found to be unoccupied by C. imicola so as to provide direct evidence of its spread.

These studies will inform the EC of where disease outbreaks in southeastern Europe may occur, but they do not inform on when (i.e. in which years) outbreaks are most likely. To investigate this aspect of the problem the Project Workplan includes an analysis of the only long term, C. imicola, data set in existence (from Israel) that may inform on those climatic factors that increase vector population size and hence disease risk in the European arena.

Finally, two additional studies are conditional upon events occurring during the course of the project. First, if BT outbreaks occur in 2000 and beyond, attempts will be made to isolate infectious virus from Culicoides spp caught at affected farms, particularly in the northern part of the region in order to provide incontrovertible evidence of which species are acting as vectors. Second, if this, or other epidemiological evidence suggests that species other than C. imicola have acted as vectors of BT virus in 1998-99, the species involved will be identified and their vector competence (for BT, AHS, EHD and Akabane viruses) measured in the laboratory.

The specific objectives, defined in Part 1, will be achieved via the following 9 Work Packages.
















































2.3 Project structure, planning and timetable
List of participants

Partner 1

Dr PS Mellor/Dr M Baylis,

The Institute for Animal Health,

Pirbright Laboratory, 

Ash Rd., Pirbright, Woking, Surrey, GU24 0NF, UK.

E-mail philip.mellor@bbsrc.ac.uk
matthew.baylis@bbsrc.ac.uk
Tel.:
(44-1483) 232441

(44-1635) 578411

Fax: 
(44-1483) 232448

(44-1635) 577237

Partner 2

Dr AJ Mordue (Lutz)/Dr JF Dallas

Department of Zoology,

The University of Aberdeen,

Tillydrone Avenue,

Aberdeen AB24 2TZ, Scotland, UK.

E-mail a.j.mordue@abdn.ac.uk


Tel: 
(44-1224) 272121

Fax:
(44-1224) 272319



Partner 3

Prof. D Rogers,

TALA Group Oxford,

Department of Zoology, Oxford University,

South Parks Road, Oxford, OX1 3PS, UK

E-mail david.rogers@zoology.oxford.ac.uk
Tel:
(44-1865) 271234

Fax:
(44-1865) 310447

Partner 4

Dr D. Panagiotatos,

Ministry of Agriculture, Directorate General of Veterinary Services,

2, Acharnon St., 10176 Athens, Greece.

E-mail vetserv@ath.forthnet.gr
Tel:
(30-1) 8835420

Fax:
(30-1) 8229188

Partner 5

Prof G Georgiev,

Central Veterinary Research Institute,

P. Slaveikov Blvd., No. 15.

1606 Sofia, Bulgaria.

E-mail georgi.georgi@hotmail.com
Tel:
(359-2) 383011

Partner 6

Prof R Capela,

Director of Research,

Universidade da Madeira,

Campus Universitario da Penteada,

9000 Funchal, Madeira, Portugal.

E-mail rcapela@uma.pt
Tel:
(351-291) 222417

 Fax:
(351-291) 230209

Partner 7

Dr Y Braverman,

Kimron Veterinary Institute,

PO Box 12, 

50250, Bet Dagan, Israel.

E –mail ybrav_vs@netvision.net.il
Tel:
(972-3) 9681682

Fax:
(972-3) 9605293

Partner 8

Prof I Burgu,

Department of Virology, Faculty of Veterinary Medicine,

University of Ankara,

Irfan Bastug Cad. Diskapi, 

06110 Ankara, Turkey.

E-mail aykut.ozkul@veterinary.ankara.edu.tr
Tel:
(90-312) 3170315/222

Fax:
(90-312) 3164472

Partner 9

Dr A Tber,

Ministry of Agriculture, Rural Development & Fisheries, 

Department of Livestock, 

Place Chefchaouni, Quartier Administratif,

Rabat, Morocco.

E-mail demamv@mtds.com
Tel:
(212-7) 765077

Fax:
(212-7) 764404

Partner 10

Prof V Caporale,

IZS “G Caporale”, 

Via Campo Boario, 

64100 Teramo, Italy.

E-mail caporale@izs.it
Tel:
(39-0861) 332279

Fax:
(39-0861) 332251

Partner 11

Dr S Hammami

Associate General Director,

Institut de la Recherche Veterinaire,

1006 Tunis, Tunisia.

E-mail hammami.salah@iresa.agrinet.tn
Tel:
(216-1) 562602

Fax:
(216-1) 569692

Subcontractee

Dr JM Sanchez-Vizcaino,

Director,

Centro de Investigacion en Sanidad Animal,

Instituto Nacional de Investigacion y Technologia Agraria y Alimentaria,

28130 Valdeolmos, Madrid, Spain.

E-mail:
vizcaino@inia.es
Tel:
(349-1) 6202300

Fax:
(349-1) 6202247

Table 1: Workpackage list

Work-package No
Workpackage title
Responsible participant No
Person-months
Start month
End month
Deliverable

No

1
Surveys of Portugal and Morocco for Culicoides vectors
6, 1, 9
105
1
24
1,2,3

2
Development of GIS model to explain vector distributions in terms of satellite, climate and environmental variables
3
21
13
36
4,5,6

3
Surveys of mainland Greece, Bulgaria and European Turkey for vectors and seropositive livestock
1, 4, 5, 8
162
1
36
7,8,9

4
Mapping of Greek islands for vector Culicoides species and/or seropositive livestock, and identification of risk factors for incursion by vectors
4, 1
42
1
36
10,11,12

5
Development of molecular markers to measure gene flow in Culicoides imicola populations
2
30
1
36
13,14,15

6
Identification of climatic factors that increase the risk of Culicoides-borne viral disease in certain years
7, 1, 3
21
13
24
16

7
Repeat surveying of sites to assess evidence for geographical spread of Culicoides imicola
1, 4, 5, 6, 8
20
24
36
17,18

8
Measurement of the vector competence of novel vector Culicoides species in the laboratory
1, 4, 5, 8
16
-
-
19

9
To strategically survey southern Italy, N. Tunisia and parts of Spain for Culicoides vectors.
1, 10, 11
54
13
36
20


TOTAL



471
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Diagram 1. Gantt chart showing the start times and durations of all Work Packages and Tasks. Deadlines for milestones are shown in black boxes, numbered as in form WP2. The timings of project meetings and project reports are shown at the bottom.


Milestone No
Title
Delivery Date
Participants
Description

1
First-year trapping in Portugal and Morocco
13
6, 9, 1
45 farms sampled in each country

2
Second-year trapping in Portugal and Morocco
25
6, 9, 1
90 farms sampled in each country

3
Preliminary production of GIS models
25
3
Preliminary production of GIS models based on data from Portugal and Morocco

4
Final production of GIS models
36
3
Final production of GIS models based on data from Portugal and Morocco

5
Surveying of BT-affected region of southeastern Europe
13
1, 4, 5, 8
Sampling of 5 farms per quadrat within the BT-affected regions of southeastern Europe

6
Partial surveying of southeastern Europe
25
1, 4, 5, 8
Sampling completed within 50% of quadrats

7
Full surveying of southeastern Europe
36
1, 4, 5, 8
Sampling completed within 100% of quadrats

8
Partial surveying of Greek islands
13
1, 4
Sampling on 50% of Greek islands

9
Full surveying of Greek islands
25
1, 4
Sampling on 100% of Greek islands

10
Identification of risk factors
36
1
Statistical analysis to identify risk factors of Culicoides invasion of Greek islands

11
Development of molecular markers for C. imicola
13
2
Development of EPIC-PCR and mtDNA markers for C. imicola

12
Construction of genetic database of C. imicola
31
2
Construction of genetic database by sequence and SSCP typing of C. imicola isolates

13
Identification of patterns of gene flow
36
2
Identification of patterns of gene flow in European incursions of C. imicola

14
Development of Israeli database
19
7, 1, 3
Development of database containing historic Israeli data on Culicoides, BT and climate

15
Identification of factors favouring epizootics
24
7, 1, 3
Statistical analysis of database

16
Partial resampling of C. imicola-free sites
31
1, 4, 6
Resampling at 5 vector-free sites in Portugal and 50% of Greek islands

17
Full sampling of C.imicola-free sites
36
1, 4, 6
Resampling at 10 vector-free sites in Portugal and 100% of Greek islands

18
Vector competence studies

1, 4, 5, 8
Collecting and testing of suspect vector species of Culicoides for vector competence [conditional]

19
Partial surveying in Italy, Tunisia and Spain
25
1, 10, 11
10 sites sampled in Tunisia & ≤ 15 each in Italy/Spain

20
Full surveying in Italy, Tunisia and Spain
36
1, 10, 11
20 sites sampled Tunisia & ≤30 each Italy/Spain


No
WP
Partner
Deliverable title
Due date
Nature
Dissemination

level

1
1
1, 6, 9
Maps of Portugal and Morocco showing areas at risk of Culicoides-borne disease
25
R
PU

2
1
1, 6, 9
Maps of Portugal and Morocco showing levels of risk of Culicoides-borne disease
25
R
PU

3
1
1, 6, 9
Maps of Portugal and Morocco where Culicoides-borne disease can overwinter
25
R
PU

4
2
3
Statistical models of the risk of Culicoides-borne disease in Portugal/Morocco
36
R
PU

5
2
3
GIS maps from statistical models showing areas at risk of Culicoides-borne disease in Portugal/Morocco 
36
R
PU

6
2
3
GIS maps from statistical models showing areas at risk of Culicoides-borne disease in mainland Greece, Bulgaria and European Turkey
36
R
PU

7
3
1,4,5,8
Maps of mainland Greece, Bulgaria and European Turkey showing risks of Culicoides-borne disease
36
R
PU

8
3
1,4,5,8
Confirmation (or otherwise) of vector status of Culicoides imicola in 1998-99 BT epizootic
36
R
PU

9
3
1,4,5,8
Epidemiological (& virological) evidence for vector status of other Culicoides species in 1998-99 BT epizootic
36
R
PU

10
4
4,1
Maps of Greek islands showing islands at risk of Culicoides-borne disease, and level of risk
25
R
PU

11
4
4,1
List of factors that put islands at risk of incursion by Culicoides vectors
36
R
PU

12
4
4,1
Assessment of possible role for Crete in Culicoides incursions
36
R
PU

13
5
2
Sets of PCR primers to detect nuclear introns and mtDNA in Culicoides
36
R
PU

14
5
2
A dataset of sequences from C. imicola source-sink populations with phylogenetic trees
36
R
PU

15
5
2
Inferred patterns of gene flow in incursions of C. imicola and assessment of possible spread of the species
36
R
PU

16
6
7,1,3
Identification of climatic factors that favour the occurrence of epizootics of Culicoides-borne viral disease
25
R
PU

17
7
1,4,5,6,8
Assessment of whether distribution of C. imicola in Europe is expanding and to where
36
R
PU

18
7
1,4,5,6,8
Establishment of framework for future monitoring of distribution expansion
36
R
PU

19
8
1,4,5,8
A list of competent vectors of BT virus in southeastern Europe with associated risk maps
36
R
PU

20
9
1,10,11
Assessment of the presence/absence of C. imicola and other Culicoides vectors in Italy, Tunisia and parts of Spain
36
R
PU
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Figure 1. PERT diagram showing the inter-relationships between different Work Packages (thin black lines) and how Work Packages lead to Objectives (thick grey lines).

3. ROLE OF PARTICIPANTS

Partner 1

Dr PS Mellor/Dr M Baylis,

The Institute for Animal Health,

Pirbright Laboratory, 

Ash Rd., Pirbright, Woking, Surrey, GU24 0NF, UK.

E-mail philip.mellor@bbsrc.ac.uk
matthew.baylis@bbsrc.ac.uk
Tel.:
(44-1483) 232441

(44-1635) 578411

Fax: 
(44-1483) 232448

(44-1635) 577237

Contractual links

Partners 9, 10 and 11 are assistant contractors to partner 1.

Objectives

Coordinator. Partner 1 is directly involved in all workpackages that require sampling for Culicoides – this is largely to ensure that all sampling programmes are undertaken with the same methodology and equal efficiency. Partner 1 has extensive experience of laboratory studies on vector competence of Culicoides, and will be undertaking such studies on novel vector species identified in this project.

Workplan

Work packages
Deliverables
Duty
Person-Months

1
1, 2, 3
Coordination of, and assistance with, trapping
9

3
7, 8, 9
Coordination of, and assistance with, trapping vectors & collecting animal samples
12

4
10, 11, 12
Coordination of, and assistance with, trapping vectors & collecting animal samples
6

6
16
Establishment of database and analysis of data
6

7
17, 18
Coordination of, and assistance with, trapping
4

8
19
Vector competence studies
4

9
20
Coordination of, and assistance with, trapping
6

Partner 2

Dr AJ Mordue (Lutz)/Dr JF Dallas

Department of Zoology, The University of Aberdeen,

Tillydrone Avenue, Aberdeen AB24 2TZ, Scotland, UK.

E-mail a.j.mordue@abdn.ac.uk


Tel: 
(44-1224) 272121
Fax:
(44-1224) 272319

Contractual links

None

Objectives

To develop C. imicola molecular markers from specimens caught from diverse locations during the course of this project, thereby to infer patterns of gene flow and assess whether the European distribution is expanding.
Workplan



Work packages
Deliverables
Duty
Person-Months

5
13, 14, 15
Development of C. imicola molecular markers
30

Partner 3

Prof. D Rogers,

TALA Group Oxford,

Department of Zoology, Oxford University,

South Parks Road, Oxford, OX1 3PS, UK

E-mail david.rogers@zoology.oxford.ac.uk
Tel:
(44-1865) 271234
Fax:
(44-1865) 310447

Contractual links

None

Objectives

To develop GIS models of the abundance and distribution of Culicoides vectors (principally C. imicola) based, largely, on data obtained from the western Mediterranean (Portugal and Morocco), and to produce testable predictions for southeastern Europe, southern Italy and Tunisia.

Workplan
Work packages
Deliverables
Duty
Person-Months

2
4, 5, 6
Development of GIS models
21

6
16
Analysis of data
3

Partner 4

Dr D. Panagiotatos,

Ministry of Agriculture, Directorate General of Veterinary Services,

2, Acharnon St., 10176 Athens, Greece.

E-mail vetserv@ath.forthnet.gr
Tel:
(30-1) 8835420
Fax:
(30-1) 8229188

Contractual links

None

Objectives

To undertake serosurveys and insect trapping in mainland Greece and on Greek islands, thereby to establish the distributions of disease and vector. Repeat sampling will help ascertain whether the vector is expanding its distribution. Potential vectors will be supplied to partner 1 for vector competence studies.

Workplan

Work packages
Deliverables
Duty
Person-Months

3
7, 8, 9
Surveys of mainland Greece
64

4
10, 11, 12
Surveys of Greek islands
36

7
17, 18
Repeat surveying
4

8
19
Supply of vectors to Partner 1
4

Partner 5

Prof G Georgiev,

Central Veterinary Research Institute,

P. Slaveikov Blvd., No. 15, 1606 Sofia, Bulgaria.

E-mail georgi.georgi@hotmail.com
Tel:
(359-2) 383011

Contractual links

None

Objectives

To undertake serosurveys and insect trapping in Bulgaria, thereby to establish the distributions of disease and vector. Repeat sampling will help ascertain whether the vector is expanding its distribution. Potential vectors will be supplied to partner 1 for vector competence studies.

Workplan

Work packages
Deliverables
Duty
Person-Months

3
7, 8, 9
Surveys of Bulgaria
64

7
17, 18
Repeat surveying
4

8
19
Supply of vectors to Partner 1
4

Partner 6

Prof R Capela,

Director of Research,

Universidade da Madeira, Campus Universitario da Penteada,

9000 Funchal, Madeira, Portugal.

E-mail rcapela@uma.pt
Tel:
(351-291) 222417
Fax:
(351-291) 230209

Contractual links

None

Objectives

To undertake Culicoides trapping in Portugal so that the country-wide distribution of C. imicola, and other potential vectors, can be established. These data will be used to construct the GIS models of Partner 3. Repeat sampling will help ascertain whether the vector is expanding its distribution. 

Workplan

Work packages
Deliverables
Duty
Person-Months

1
1, 2, 3
Surveys of Portugal
48

7
17, 18
Repeat surveying
1

Partner 7

Dr Y Braverman,

Kimron Veterinary Institute,

PO Box 12,  50250, Bet Dagan, Israel.

E –mail ybrav_vs@netvision.net.il
Tel:
(972-3) 9681682
Fax:
(972-3) 9605293

Contractual links

None

Objectives

To identify the climatic conditions that, from year to year, favour large populations of C. imicola and epizootics of Culicoides-borne viral disease.

Workplan

Work packages
Deliverables
Duty
Person-Months

6
16
Collation and analysis of data from Israel
12

Partner 8

Prof I Burgu,

Department of Virology, Faculty of Veterinary Medicine,

University of Ankara, Irfan Bastug Cad. Diskapi, 

06110 Ankara, Turkey.

E-mail aykut.ozkul@veterinary.ankara.edu.tr
Tel:
(90-312) 3170315/222
Fax:
(90-312) 3164472

Contractual links

None

Objectives

To undertake serosurveys and insect trapping in European Turkey, thereby to establish the distributions of disease and vector. Repeat sampling will help ascertain whether the vector is expanding its distribution. Potential vectors may be supplied to partner 1 for vector competence studies.

Workplan

Work packages
Deliverables
Duty
Person-Months

3
7, 8, 9
Surveys of European Turkey
22

7
17, 18
Repeat surveying
4

8
19
Supply of vectors to Partner 1
4

Partner 9

Dr A Tber,

Ministry of Agriculture, Rural Development & Fisheries, 

Department of Livestock,  Place Chefchaouni, Quartier Administratif,

Rabat, Morocco.

E-mail demamv@mtds.com
Tel:
(212-7) 765077
Fax:
(212-7) 764404

Contractual links

Assistant contractor to Partner 1

Objectives

To undertake Culicoides trapping in northern Morocco so that the distribution of C. imicola, and other potential vectors, can be established. These data will be used to construct the GIS models of Partner 3.

Workplan

Work packages
Deliverables
Duty
Person-Months

1
1, 2, 3
Surveys of northern Morocco
48

Partner 10

Prof V Caporale,

IZS “G Caporale”,  Via Campo Boario, 

64100 Teramo, Italy.

E-mail caporale@izs.it
Tel:
(39-0861) 332279
Fax:
(39-0861) 332251

Contractual links

Assistant contractor to Partner 1

Objectives

To undertake Culicoides trapping in southern Italy, Sicily and Sardinia, on the basis of the GIS models developed by Partner 3. The presence/absence of C. imicola, and other potential vectors, will be established. 

Workplan

Work packages
Deliverables
Duty
Person-Months

9
20
Surveys of Italy
24

Partner 11

Dr S Hammami

Associate General Director,

Institut de la Recherche Veterinaire,

1006 Tunis, Tunisia.

E-mail hammami.salah@iresa.agrinet.tn
Tel:
(216-1) 562602
Fax:
(216-1) 569692

Contractual links

Assistant contractor to Partner 1

Objectives

To undertake Culicoides trapping in northern Tunisia, on the basis of the GIS models developed by Partner 3. The presence/absence of C. imicola, and other potential vectors, will be established.

Workplan

Work packages
Deliverables
Duty
Person-Months

9
20
Surveys of northern Tunisia
24

Subcontractor of partner 1

Dr JM Sanchez-Vizcaino,

Director,

Centro de Investigacion en Sanidad Animal,

Instituto Nacional de Investigacion y Technologia Agraria y Alimentaria,

28130 Valdeolmos, Madrid, Spain.

E-mail:
vizcaino@inia.es
Tel:
(349-1) 6202300
Fax:
(349-1) 6202247

Contractual links               Assistant contractor to Partner 1

Objectives

To undertake Culicoides trapping in parts of Spain on the basis of the GIS models developed by Partner 3.  The presence/absence of C. imicola and other potential vectors in these areas will be established.

Workplan

Work packages
Deliverables
Duty
Person-Months

9
20
Survey parts of Spain


4. PROJECT MANAGEMENT AND COORDINATION

Figure 2 indicates the relationships between the partners involved in this proposal. The major communication flows will be between the coordinator and each of the partners. However, those partners directly involved in field work (Partners 4, 5, 6, 8, 9, 10 and 11) will also be expected to interact together, both formally and informally, to ensure that the vector surveillance systems and other surveys being carried out in each country are complementary. Should local factors suggest that substantial alterations may be desirable in the design or implementation of field work, the coordinator will be consulted before action is taken. Partner 2 (Aberdeen University) will also be expected to liaise directly with each of the other partners in the acquisition of vector insect samples, to ensure that sufficiently diverse material is collected to fulfil their work programme. Similarly, Partner 3 (TALA), will be expected to liaise directly with other involved partners in the acquisition of data appropriate to the development of GIS models.

The project co-ordinator will be responsible for the overall project management and will keep all participants informed of work progress, will issue calls for meetings, will be responsible for ensuring achievement of all tasks and with the assistance of the participants will prepare and produce all reports. A project management team usually consisting of the team leader of each participant will be formed that will be responsible for achievement of all work packages and project aims. At the commencement of the project a meeting will be held (probably in Greece) to discuss the first year work plan in detail and to ensure that all participants are aware of their part in the work plan. Additional project meetings will be held every 12 months to co-ordinate the organisation of the work, to exchange results, evaluate work carried out and to prepare the reports. Visits between partners will be actively promoted to provide access for all groups to the different areas of expertise and to ensure the exchange of technology and data. 

Details of the relationships between the various Work Packages comprising the work of the project and the responsibilities of each of the partners in respect of these has been set out in Figure 1. The time spans for each of the Work Packages, broken down into a number of Tasks, together with the number and the times of the various coordination and other meetings that will be necessary for the efficient management of the project, has been set out in Diagram 1 (page 18). Timing of the annual and other reports is also shown in Diagram 1. The timings of milestones for Years 1, 2, and 3 of the project are as set out in Table 2.

The Mid-Term Review Meeting organised by the co-ordinator, shall take place between representatives of all the Participants and the Commission. The Commission may be represented by independent experts who shall be subject to confidentiality agreements. The meeting shall take place between the 18th and the 24th month of the project. The co-ordinator shall agree with the Commission the date, the agenda and the participants for the meeting at least two months in advance of the meeting. At the meeting progress in each of the completed and of all ‘under-way’ actions will be assessed by delegates from each involved partner in the light of relevant milestones. The track record of each partner is respect of their individual areas of responsibility will also be assessed. Shortfalls in achievement will be examined in detail to determine cause. 

Joint project meetings with other EU-funded and work-related projects (e.g. ReoID, QLRT-1999-30143) may be held at intervals to ensure that maximum value is extracted from all findings.
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Figure 2.  The management structure and major/informal routes of communication.

Principal Contractors are shown in bold. Assistant Contractors (to IAH) are in italics.
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5. EXPLOITATION AND DISSEMINATION ACTIVITIES

The findings of this proposal will be forwarded to the Commission in the form of 6-monthly or annual progress reports and a final report drawing together all of the main conclusions and results. As appropriate the findings will also be presented at national and international scientific meetings, trade conventions, via the media and as scientific publications or popular articles. During the course of the project further dissemination of the progress of the work will be encouraged by contribution to such of the Commission’s own organs of publication as may be deemed appropriate to ensure that findings of likely practical benefit reach the end users (farmers, national veterinary services, legislators, government departments, international animal health organisations) with the minimum of delay. 

Additional to the above the Commission will also be provided with risk maps of eastern Europe and adjacent areas for BTV and, as appropriate, of other Culicoides-transmitted viral diseases of domestic animals. All findings of the project will be made public at the discretion of the Commission.

Contractors shall submit at or before, the end of the Project a technology implementation plan acceptable to the Commission. This plan should indicate all potential foreground rights and exploitation intentions. It shall include a summary of the project, the forecast of the intentions of each contractor and description of achievements regarding use of the knowledge (including timetable).

The co-ordinator shall provide, by contract signature, a one-page publishable summary of the project which can be easily disseminated and distributed to the public. In addition, not later than the first report the co-ordinator shall provide to the Commission a publishable poster targeted to a non-specialist audience and summarising the main features of the entire project.

6.  ETHICAL ASPECTS AND SAFETY PROVISIONS

The work detailed in this project requires no use of experimental animals (but see para 2 below) or of human models but to the contrary is specifically designed to alleviate or prevent several animal diseases of international significance. It will thereby significantly promote animal health and welfare. In so doing it will have a beneficial financial effect, particularly upon the small farmer in rural communities whose animals are often the most severely affected by disease, but it will also benefit all aspects of those industries dependent upon the livestock industry, including enhancing trade by the EU as a whole. Additionally, it will facilitate the implementation of more targeted disease control strategies with reduced, adverse environmental impact. Consequently, there are no philosophical or practical, ethical dilemmas involved in carrying out the work described here - the results of this study will be wholly beneficial.

The work outlined in this project involves no persons or human tissues of any description, neither does it involve the use of experimental animals, with the possible exception of 11-day-old embryonating hens eggs should the isolation of viral agents from field specimens be attempted during the course of an on-going outbreak. In such an event the British Government’s 1986 Animal Scientific Procedures Act (ASPA), which is internationally recognised as being the strictest legislation of its type in the world, will be complied with in all details. The use of embryonating hens eggs for virus isolation has already been authorised by the local ethical review process of Partner 1 (IAH). 

The co-ordinator shall implement the research project in full respect of the legal and ethical national requirements and code of practice. Wherever authorisations have to be obtained from national bodies, these authorisations shall be considered as documents relevant to the project under Article 27 of Annex II of the contract. Copies of all relevant authorisations shall be submitted to the Commission prior to commencement of the relevant part of the research project.

This project does not involve the use of genetically modified organisms of any description. 

The viral agents that may be used or isolated from the field during the course of this project will be conveyed to the laboratories of Partner 1 (IAH) under MAFF approved procedures, and under the authority of the British Government’s ‘Animal Health Act’ (Importation of Animal Pathogens Order 1980, Licence No. AHZ/1309/A). All envisaged virological work to be carried out in the high security laboratories of Partner 1 is covered by the MAFF ‘Specified pathogens Order 1998’.

The co-ordinator shall take all measures to assure that appropriate environmental safety provisions are fulfilled in the course of the project by all contractors, particularly those related to the deliberate release into the environment of genetically modified organisms. In addition the co-ordinator shall take all measures to assure for all contractors that, when dealing with biological material, strict safety procedures are in place in compliance with national and EU regulations on biosafety. All the work must be carried out in compliance with national and EU regulations on safety.

7.  ONGOING EC FUNDED PROJECTS 

The present proposal is based upon the epidemiology of several internationally important Culicoides-borne viral pathogens, one of which (bluetongue) has dramatically and without warning extended its range into eastern Europe and is currently causing severe problems in Greece, European Turkey, Bulgaria. The objective of the current proposal is to gain a clear understanding of the factors governing or controlling this unprecedented incursion so that future such movements can be predicted and either prevented or significantly curtailed. As such this proposal is a unique concept. However, the coordinator of this proposal (IAH) has established an extremely successful track record of successfully coordinating EU-funded projects dealing with a variety of aspects of insect-transmitted arboviruses. These are as follows:

a) African horse sickness in Europe; Contract 8001-CT91-0211 (CAMAR)

End date:

30.09.95

Partners:

IAH (UK), CNEVA- Maisons Alfort (France), LSPA-Algete (Spain). Univ. 



of Lisbon (Portugal), INIA (Spain), LSPA -Cordoba (Spain).

b) The African horse sickness epidemic in Morocco; Contract TS3-CT92-0151 (STD-3)

End Date:

30.06.96

Partners:

IAH (UK), Univ. of Lisbon (Portugal), Min. of Agric. (Morocco).

c) Arboviruses in southern Africa: Contract IC18CT950010 (INCO-DC)

End date:

30.09.99

Partners:

IAH (UK), Univ. of Pavia (Italy), BRTI (Zimbabwe), Onderstepoort Vet. 



Inst. (South Africa), Univ. of Aberdeen (UK - self financing)
Workpackage number:		2


Start date or starting event:	13


No of partner responsible		3


Nos of other partners involved	


Person-months per partner:	21





Light traps to have been received by Partners 6 & 9. Forty-five farms in each country to have been surveyed in late summer/autumn. All trap catches to have been sorted and counted within-country, and supplied to Partner 1 for confirmation. All sites positive for C. imicola to then have been resurveyed during late winter. (by Month 13)


Ninety farms in each country to have been surveyed in late summer/autumn. All trap catches to have been sorted and counted within-country, and supplied to Partner 1 for confirmation. All sites positive for C. imicola to then have been resurveyed during late winter. Distribution maps to have been prepared by Partner 1. (by Month 25)





Maps showing the areas of Portugal and Morocco known to be at risk of Culicoides-borne disease (such as BT, AHS, EHD, Akabane) based on a highly-structured survey for the presence/absence of vectors at ~180 sites spread across the two countries.


Maps showing the relative degree of risk of Culicoides-borne disease in areas of Portugal and Morocco, based on the abundances of vector species found in the above survey.


Maps showing the areas of Portugal and Morocco where virus & disease may overwinter from one year to the next, based on a structured winter survey of sites known to be positive for the principal Culicoides vector(s).





Description of work


Portugal and northwestern Morocco will be divided into 50 x 50 km2 quadrats. In Portugal, all quadrats (~ 45 in total) will be sampled for Culicoides; in Morocco, approximately 50% of quadrats (~45 in total) will be sampled. Within each quadrat, sampling will be undertaken at 2 livestock holdings or farms using Onderstepoort-type blacklight traps. At each livestock holding or farm, sampling will occur for 48 h, and only under suitable weather conditions. Surveying will be undertaken during late summer/autumn, when C. imicola numbers peak, thereby revealing the distribution and abundance of the species for the least effort. Sites found positive for C. imicola during the summer/autumn survey will be resampled in late winter for 5-7 nights, when C. imicola numbers are at their lowest. This second survey will reveal the distribution of year-round adult activity and, hence, the region within which virus and disease can overwinter from one year to the next. 


Partners 6 and 9 to sample 45 farms each. Catches to be sorted and then supplied to Partner 1 for verification (Months 1-12).


Partners 6 and 9 to sample 45 farms each. Catches to be sorted and then supplied to Partner 1 for verification (Months 13-24).


Partner 1 to prepare distribution maps (Months 16-24).





Objectives


To map in detail the distribution of Culicoides imicola and other vector Culicoides species in Portugal and northwestern Morocco by combining published data and new field surveys. Three types of distribution will be mapped (1) the distribution of the species (to be revealed by sampling during months of peak abundance) and hence the region at risk of Culicoides-borne viral disease such as BT, AHS, EHD and Akabane. (2) the abundance of the species (also based on sampling during times of peak abundance) and hence a quantitative measure of the level of risk from these diseases. (3) the distribution of the presence of adults in winter (to be revealed by sampling during months of lowest abundance) and hence the region within which viruses can overwinter and epizootics can continue from one year to the next.





Workpackage number:		1


Start date or starting event:	1


No of partner responsible		6


Nos of other partners involved	1,9


Person-months per partner:	Partner 6 = 48; Partner 1 = 9; Partner 9 = 48.   Total  = 105





Objectives


To develop statistical models that explain or predict the distributions found in WP1 in terms of satellite imagery (certain satellite images correlate with climatic variables that control insect distributions) and other environmental variables (altitude, slope, aspect, soil, livestock). Distributions to be modelled will be (1) the presence/absence of vectors (principally Culicoides imicola), (2) the abundance of vectors and (3) the year-round presence of adult vectors. GIS-based maps for Portugal and Morocco will be produced, showing predicted distributions between study sites. GIS-based predictive distribution maps will then be produced for southeastern Europe (mainland Greece, Bulgaria, European Turkey), Italy, Tunisia and Spain, and used to target surveys in the region.





Description of work


Collated entomological data will be passed from Partners 6 & 9 to Partner 3. Partner 3 will obtain from NASA's Pathfinder program 1km NOAA AVHRR data covering the sample sites and the proposed area for extensive predictions for the period from 1992. Both vegetation index data (NDVI) and a variety of thermal data (AVHRR Channels 3,4 & 5) will be temporal Fourier processed to extract seasonal fingerprints that will be matched to the field study distribution records using a variety of multivariate techniques, concentrating on maximum likelihood methods. Partner 3 will also obtain from other partners environmental data such as soil type, land use, livestock numbers etc. for incorporation in models.  Output will be in the form of 1km spatial resolution raster maps for Portugal and Morocco of the probability with which each pixel falls into any particular category of interest (i.e. presence/absence/abundance of C. imicola). Having achieved a satisfactory fit to known situations in Portugal and Morocco, Partner 3 will then predict the likely Culicoides situation in mainland Greece, Bulgaria, European Turkey, Italy, Tunisia and Spain with the production of similar 1 km scale maps of these regions.


Obtaining and processing of satellite imagery and other data (Months 13-24).


Analysis of all data and development of models (months 13-36)


Production of 1 km scale risk maps for Portugal & Morocco, Greece, Bulgaria, European Turkey, Italy,  Tunisia and Spain (Months 25-36)





Statistical models that predict the presence of risk, level of risk, and chance of successful overwintering of Culicoides-borne diseases (such as BT, AHS, EHD and Akabane) in Portugal and Morocco based on remotely-sensed imagery and environmental variables.


GIS-based maps of these models in Portugal and Morocco showing risks faced by farms across the two countries.


GIS-based maps of the same models for mainland Greece, Bulgaria, European Turkey, Italy, Tunisia and Spain that can be used to target field surveys in the region.





Collated entomological data from Year 1 (~90 sites) to have been passed to Partner 3. Satellite imagery and environmental data to have been obtained for these sites. Preliminary statistical models of the three types, and preliminary GIS maps of the three models (for Portugal, Morocco, mainland Greece, Bulgaria, European Turkey, Italy, Tunisia and Spain), to have been produced on the basis of data received so far, and supplied to the relevant partners. (by Month 25)


All entomological data (180 sites) to have been passed to Partner 3. Satellite imagery and environmental data to have been obtained for all sites. Statistical models of the three types, and GIS maps of the three models (for Portugal, Morocco, mainland Greece, Bulgaria, European Turkey, Italy, Tunisia and Spain), to have been produced and supplied to the relevant partners. (by Month 36)





Workpackage number:		3


Start date or starting event:	1


No of partner responsible		1


Nos of other partners involved	4, 5, 8


Person-months per partner:	Partner 1 = 12; Partner 4 = 64; Partner 5 = 64; Partner  8 = 22.   Total = 162





Objectives


To undertake a comprehensive survey of vector Culicoides species and BT-virus seropositive livestock in mainland Greece, Bulgaria, and European Turkey (and, possibly, parts of western Anatolian Turkey) and to determine if C. imicola was the only vector species during the 1998-99 BT outbreak. Structured surveying will occur across the region, but with weighting towards areas affected by BT in 1998-99 and targeting to areas predicted to be at higher risk in the deliverables of WP2. Four distributions will be mapped: (1) the presence/absence of vector Culicoides and hence the region at risk of Culicoides-borne viral diseases. (2) the abundance of the vectors and hence a quantitative measure of the level of risk from these diseases. (3) the distribution of the presence of adult vectors in winter and hence the region within which epizootics can continue from one year to the next. (4) the distribution of BT virus seropositive livestock, and hence the region affected by BT in 1998-99. Surveys may reveal sites where BT virus occurred in 1998-99 but C. imicola is not found, implying the existence of additional vector(s) and providing circumstantial evidence of their identity. If the BT epizootic continues, identification of the vector(s) will be attempted by virus isolation.





Description of work


Mainland Greece, Bulgaria and European Turkey (and, possibly, parts of western Anatolian Turkey) will be divided into 50 x 50 km2 quadrats (~ 60, 60 and 15 respectively). Over a three-year period all quadrats will be sampled for Culicoides, as described in WP1 for Portugal. Where possible, blood samples will be taken from unvaccinated, >1 yr old livestock (primarily cattle but also goats and sheep) at the trapping sites and will be analysed by ELISA for BT virus antibody. Any sites found to be C. imicola-free but BT-affected will be subjected to more thorough insect trapping to confirm that this species is absent and, hence, not the only vector during the 1998-99 outbreak. If BT continues into 2000 and beyond, Culicoides will be trapped live at affected sites and virus isolation/identification will be attempted by Partner 1 & 4; in this way, potential vector species may be identified.


Sampling of vectors and livestock in the area affected by BT in 1998-99, with at least 5 farms sampled in each quadrat. Catches to be sorted, counted and passed to Partner 1 for verification. All blood samples to be tested by ELISA. (Months 1-12)


Sampling of vectors and livestock in all remaining quadrats, with 2 farms per quadrat, and some targeting of sites on the basis of risk maps produced in WP2. Catches to be sorted, counted and passed to Partner 1 for verification. All blood samples to be tested by ELISA. (Months 13-36)


Identification of vectors by testing of live Culicoides for virus (Months 1-36)





Distribution maps of mainland Greece, Bulgaria and European Turkey showing the presence/absence of C. imicola; its abundance; where adults (and hence disease) can overwinter; and where BT occurred in 1998/99.


Confirmation (or otherwise) that C. imicola was the vector of BT virus in the region in 1998-99.


Epidemiological evidence of the identity of other BT virus vectors in the region (if applicable), possibly combined with unequivocal evidence from virus isolation.





Light traps to have been received by partners 4, 5 and 8. All quadrats in the known 1998-99 BT affected region to have been surveyed for Culicoides (5 farms per quadrat) and blood samples taken from livestock at all farms.  All trap catches to have been sorted and counted and supplied to Partner 1 for confirmation. All blood samples to have been analysed for BT antibodies. (by month 13)


Light trap surveys and serosurveys to have been undertaken in 50% of quadrats; All trap catches to have been sorted and counted and supplied to Partner 1 for confirmation. All blood samples to have been analysed for BT antibodies. (by month 25)


Light trap surveys and serosurveys to have been undertaken in all quadrats; All trap catches to have been sorted and counted and supplied to Partner 1 for confirmation. All blood samples to have been analysed for BT antibodies. Vector competence studies completed (if undertaken). (by month 36)





Workpackage number:		4


Start date or starting event:	1


No of partner responsible		4


Nos of other partners involved	1


Person-months per partner:	Partner 4 = 36; Partner 1 = 6.  Total = 42





Objectives


To identify Greek islands at risk of Culicoides-borne disease (as indicated by the presence of vectors and/or seropositive livestock) so that surveillance and/or control measures can be instituted in advance of future outbreaks. In addition, to try to understand why the level of risk appears to differ from island to island (as some have experienced BT while others close-by have not) and thereby to identify the factors (climatic, environmental, telluric, demographic, agricultural) that put an island at more or less risk. A comprehensive survey of vector Culicoides species and BT-virus seropositive livestock will be undertaken in all Greek islands within 100 km of Anatolian Turkey, and also in Crete. On larger islands there may be targeting on the basis of GIS models developed in WP2. Three distributions will be mapped: (1) the presence/absence of vector Culicoides and hence the region at risk of Culicoides-borne viral diseases. (2) the abundance of the vectors and hence a quantitative measure of the level of risk from these diseases. (3) the distribution of BT virus seropositive livestock, and hence the region affected by BT in 1998-99.





Description of work


All Greek islands within 100 km of the coast of Anatolian Turkey (from where incursions of BT are believed to derive), and Crete (which could act as a bridge from the east to mainland Greece), will be surveyed for Culicoides and BT virus seropositive livestock. Depending on availability, several livestock holdings on each island will be sampled for Culicoides as described in WP1 for Portugal. Where possible, blood samples will be taken from unvaccinated, >1 yr old livestock (primarily cattle but also goats and sheep) at the trapping sites and will be analysed by ELISA for BT virus antibody. Any sites found to be C. imicola-free but BT-affected will be subjected to more thorough insect trapping to confirm that this species is absent and, hence, not the only vector during the 1998-99 outbreak. Information on the presence/absence and abundance of vectors will be analysed in conjunction with climatic, environmental, telluric, demographic and agricultural data for each island, so as to identify risk factors for the presence of Culicoides vectors on islands.


Survey of Greek islands for Culicoides and seropositive livestock. Catches to be sorted and counted, and passed to Partner 1 for verification. All blood samples to be tested by ELISA. (Months 1-24)


Collation of information on islands; analysis and identification of risk factors (Months 1-30)


Survey of Crete for Culicoides and seropositive livestock (Months 25-36)











Distribution maps of Greek islands near to Turkey showing the presence/absence of C. imicola; its abundance and where BT occurred in 1998/99.


A list of those factors (climatic, environmental, telluric, demographic and agricultural) that put an island at more or less risk of incursion by Culicoides vectors.


An assessment of whether Crete could act as a route for incursions of BT or vector Culicoides into mainland Greece.





50% of the islands within 100 km of Anatolian Turkey, to have been surveyed for Culicoides and BT virus seropositive livestock and putative risk factors to have been collected for these islands. (by Month 13)


100% of the islands within 100 km of Anatolian Turkey to have been surveyed for Culicoides and BT virus seropositive livestock and for putative risk factors to have been collected for these islands. (by Month 25)


Statistical analysis to have identified risk factors for the incursion of Culicoides vectors into Greek islands. Crete to have been surveyed for Culicoides and BT virus seropositive livestock.  (by Month 36)





Workpackage number:		5


Start date or starting event:	1


No of partner responsible		2


Nos of other partners involved	


Person-months per partner:	30





Objectives


To develop molecular markers to characterise gene flow in Culicoides imicola incursions, thereby to provide insights into the history of incursions, an assessment of whether the distribution of C. imicola in Europe is expanding and a means of measuring the direction of expansion, if any. Two types of marker will be developed: nuclear introns and mitochondrial DNA (mtDNA) genes. The use of these methods in population studies of Culicoides will be validated. DNA sequence data will be used to develop PCR primers specific for rapidly evolving regions of mtDNA of Culicoides, and will be submitted to EMBL and Genbank databases.





Description of work


Partner 2 will be supplied with Culicoides caught during the course of the project and will have access to colony specimens held by Partner 1. Nuclear intron markers, which are markers for gene flow through both sexes, will be developed from field-caught C. imicola using exon-priming intron-crossing (EPIC) primers following methods validated for medfly. Mitochondrial DNA markers, which are markers for female-mediated gene flow, will be developed from laboratory Culicoides by direct sequencing, and sequencing using conserved PCR primers, of rapidly evolving genes such as ND5. Field-caught C. imicola will then be obtained from candidate source-sink pairings (eg. Turkey and Morocco as sources, Greece and Portugal as sinks). Polymorphisms in nuclear introns and mtDNA will be identified at the population level; for higher sample throughput, polymorphisms defined by DNA sequencing will subsequently be identified by single-strand conformation polymorphism (SSCP) assays. Nuclear intron and mtDNA data will be used to assign individuals in incursions to candidate source populations using standard computer packages. Phylogenetic reconstruction of the sequence variants will be carried out to determine whether source-sink relationships are apparent. Similarly, phylogenetic reconstruction of incursions in single regions (e.g. Portugal, Greek islands) will be undertaken to assess whether, and in which direction, distributions appear to be expanding.


Development of markers from nuclear introns  and mtDNA. (Months 1-12)


SSCP typing of C. imicola isolates from samples collected in Europe (Months 13-30)


Identification of patterns of gene flow (Months 25-36)





Sets of PCR primers to detect nuclear introns and mtDNA in Culicoides, and identification of primer sets detecting useful sequence polymorphisms in C. imicola isolates.


A dataset of nuclear intron and mtDNA sequence from C. imicola from putative source-sink with phylogenetic trees linking isolates of C. imicola.


Inferred patterns of gene flow in incursions of C. imicola and assessment of whether, at the molecular level, there is evidence for expansion in the distribution of C. imicola.





Development of several EPIC-PCR and mtDNA markers for C. imicola, and identification of those detecting high levels of sequence polymorphism in European isolates. (by Month 13)


Construction of a genetic database by sequence and SSCP typing of isolates of C. imicola from candidate source-sink areas of Europe for suitable EPIC and mtDNA markers. (by Month 31)


Identification of patterns of gene flow in European incursions of C. imicola by population and phylogenetic analysis of the genetic database. (by Month 36)





Workpackage number:		6


Start date or starting event:	13


No of partner responsible		7


Nos of other partners involved	1, 3


Person-months per partner:	Partner 7 = 12; Partner 1 = 6, Partner 3 = 3  Total = 21





Objectives


To identify climatic factors that favour the occurrence of epizootics of Culicoides-borne viral disease in the European arena, thereby allowing surveillance and/or control measures to be taken earlier. Years where epizootics are more likely can be identified by a larger-than-usual vector population size, an older-than-usual vector population structure and by the actual incidence of disease. Historic data on the incidence of BT, Culicoides and climate in Israel, which are the only long-term data available for any Mediterranean country, will be analysed in conjunction with satellite imagery using Time Series Analysis. In this way, those climatic conditions that predispose towards larger- or older- than usual vector populations in a given year, or a higher-than-usual incidence of BT, will be identified.





Description of work


Partner 7 has over 30 years of trap catch data for C. imicola at sites in Israel, principally Bet Dagan, although much of it has never been analysed and is not in the public domain. In addition, Partner 7 has access to historic data on the incidence of BT in Israel and, also, concurrent weather data. Partners 1 and 3 have, in turn, expertise in the analysis and interpretation of data of these types, and also over 12 years of satellite imagery for the region. Satellite images to be considered will include, for example, the Normalised Difference Vegetation Index (NDVI) which has been very effective in spatial modelling of vector distributions. With reciprocal laboratory visits between Partners 1 and 7 the data from Israel will be sorted, translated, input to a database, checked, and statistically analysed in conjunction with satellite imagery by Time Series Analysis and other techniques.


Development of database and sorting/preparation of data (Months 13-18)


Input and analysis of data.  Identification of risk factors for epizootics. (Months 19-24)





Identification of climatic factors that favour the occurrence of epizootics of Culicoides-borne viral disease in the European arena, as indicated by vector population size, vector population structure, and BT incidence.





Partner 1 to have visited Partner 7 for at least 3 months. All data to have been sorted and translated (insect data), or obtained (BT incidence, weather). A database to have been developed. Satellite imagery to have been prepared. (by Month 19)


Partner 7 to have visited Partner 1 for up to 6 months. Israeli data and satellite imagery to have been input into the database, checked and analysed. Factors that favour the occurrence of epizootics of Culicoides-borne viral disease in Israel to have been identified. (by Month 25)





Workpackage number:		7


Start date or starting event:	25


No of partner responsible		1


Nos of other partners involved	4, 5, 6, 8


Person-months per partner:	4     Total  = 20





Objectives


To provide direct evidence for expansion of the distribution of Culicoides imicola in Europe. During previous work packages (WP1, WP3 and WP4) a large area of Europe (Portugal, mainland Greece, Greek islands, Bulgaria and European Turkey) will have been systematically surveyed for C. imicola. During this survey many livestock holdings are expected to be found to be C. imicola-free. A selection of these sites will be revisited during the final year of the project to see whether they are still vector-free, or whether the distribution appears to be expanding.





Description of work


Data from Years 1 and 2 will permit the production of distribution maps of C. imicola in both Portugal and southeastern Europe. Sites to be resurveyed in Year 3 will be those that lie close to, but outside, the distribution limit (i.e. those sites most likely to have been recently occupied if the population is expanding). Sites close to the distribution limit, but found previously to be occupied by C. imicola, will also be resurveyed to establish the level of permanence of populations of the vector in marginal areas. All insect surveying will be undertaken using the methods described previously, with samples verified by Partner 1. Sites will be surveyed for 2 nights, in late summer/autumn only, when C. imicola populations are at their largest (and, hence, most easily detected). The intensity of surveying will depend on results found in previous Work Packages but it is anticipated that up to 10 sites in Portugal, and all previously vector-free Greek islands, will be resampled. Resampling at sites in mainland Greece, Bulgaria and European Turkey will be conditional on the detection of C. imicola in the region in WP3.


Surveying of sites in Portugal, Greek islands, mainland Greece, Bulgaria and European Turkey (Months 25-36)





An assessment of whether the distribution of C. imicola in Europe appears to be expanding and, if so, in which direction.


The establishment of a framework (a selection of sites and a methodology) for future assessments of the expansion of C. imicola in Europe. 





Five sites in Portugal and 50% of previously vector-free Greek islands to have been resampled. (by Month 31)


Up to 10 sites in Portugal, all previously vector-free Greek islands and up to 5 previously vector-occupied Greek islands to have been resampled. (by Month 36)





Workpackage number:		8


Start date or starting event:	if results from WP3 and WP4 suggest there are vectors of BT virus other than C.imicola


No of partner responsible		1


Nos of other partners involved	4, 5, 8


Person-months per partner:	4    Total = 16





Objectives


To measure, under laboratory conditions, the vector competence of species of Culicoides other than C. imicola that may have transmitted BT virus during the 1998-99 outbreak in southeastern Europe, thereby allowing better identification of risk areas of Europe. This will be undertaken if, during the course of the project, evidence accrues for the transmission of BT virus by Culicoides species other than C. imicola.





Description of work


In the course of this project evidence for BT virus transmission in Europe in the absence of C. imicola may be accrued. For example, BT virus seropositive livestock may be detected on mainland Greece, Bulgaria and European Turkey (WP3) or on Greek islands (WP4), yet trap catches may suggest the absence of C. imicola .In this event, suspect Culicoides vectors will be collected live using the Onderstepoort-type blacklight traps set up at localities of high insect abundance. The insects will be maintained at 4°C and 80% RH and will be transferred to Partner 1. The Culicoides will be tested by Partner 1 using established techniques. Testing will involve feeding the suspect vectors through artificial membranes on suspensions of BT virus in warmed blood. Blood-engorged insects will be incubated at 25°C for at least 7 days (to allow infection and virus replication) before assaying individually (to estimate the infection rate) or in groups (to estimate virus titre). The results will be compared with similar studies that have already been carried out by Partner 1 with C. imicola and several other European Culicoides species.


Catching of live Culicoides at farms and sending to Partner 1


Analysis of live insects for vector competence











A list of competent vectors of BT virus in southeastern Europe, and maps showing areas of southeastern Europe at risk of disease based on distributions of these vectors





Live suspect vectors to have been supplied to Partner 1.  Live insects to have been fed on a blood/virus solution and kept alive for at least 7 days.  All surviving insects to have been tested for virus.  (for 3 months after start)





Workpackage number:		9


Start date or starting event:	13


No of partner responsible		1


Nos of other partners involved	10, 11


Person-months per partner:	Partner 1 = 6, Partners 10 and 11 = 24.  Total = 54





Objectives


To strategically survey southern Italy, N. Tunisia and “high risk” parts of Spain where C. imicola has not so far been recorded for Culicoides vectors. The presence or absence of C. imicola in Italy will be assessed and sites for a vector surveillance system will be identified. The distribution of C. imicola in Tunisia will be defined. Surveys will be directed on the basis of GIS models developed in WP2.





Description of work


In WP2, Partner 3 will develop GIS models that predict the presence/absence and abundance of Culicoides vectors in 8 x 8 km blocks (pixels) throughout the Mediterranean region. These models will be based on entomological field data from Portugal and Morocco obtained in WP1 and satellite images that correlate with these data. Satellite images, or combinations of such images, that fit the observed field data well can be extrapolated to other, unsurveyed areas and act as a means of prediction. The GIS models will also cover southern Italy (including Sardinia), northern Tunisia and Spain. Both of these regions are considered to be at high risk of invasion by C. imicola as they share similar climates to areas already affected; indeed, in the case of Tunisia, invasion may have already occurred.


In Year 2, Partner 3 will produce maps giving the predicted distributions and abundances of Culicoides vectors in southern Italy, northern Tunisia and those areas of Spain where C. imicola has not so far been recorded. In Tunisia, the 10 blocks of highest risk will be identified; in each of southern mainland Italy, Sardinia and Sicily there will be 5 such blocks (15 in total). In Spain there are also likely to be 10-15 such blocks. Within each block 2 suitable trapping localities will be identified. It is intended that 20 farms be sampled in Tunisia and 10 each in southern mainland Italy, Sardinia and Sicily, and up to 30 in Spain.


Starting in Year 2 and continuing in Year 3, all farms will be surveyed during the months of July to October, when Culicoides populations are greatest. Sampling will occur for at least 4 nights at each site. All insect catches will be sorted initially by local personnel (who may receive training from Partner 1) but all samples must be sent to Partner 1 for confirmation. If suitable Culicoides vectors are found at some of these trapping localities, trapping will be repeated in the months of January/February in order to establish whether adults are present year-round and the virus has, therefore, an opportunity to persist from one year to another should it be introduced.


Task 21.	To survey southern mainland Italy, Sardinia and Sicily for Culicoides vectors on the basis of GIS models developed in WP2.


Task 22.	To survey Tunisia for Culicoides vectors on the basis of GIS models developed in WP2.


Task 23.	To survey areas of Spain where C. imicola has not previously been recorded for Culicoides vectors on the basis of GIS models developed in WP2.





10 farms to have been sampled for Culicoides in Tunisia and 5 in each of southern mainland Italy, Sardinia and Sicily, and 10-15 in Spain. (by month 25)


20 farms to have been sampled for Culicoides in Tunisia and 10 in each of southern mainland Italy, Sardinia and Sicily, and 20-30 in Spain. (by month 36)





An assessment of the presence or absence of C. imicola and other Culicoides vectors in Italy, Tunisia and parts of Spain based on strategic surveys.

































































































































































































































































Table 3. List of Deliverables
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