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1. Project Execution

1.1
Project Objectives
The project was undertaken in response to the need to find new methods of treatment of disease due to Streptococcus pneumoniae. This bacterium is a major cause of community-acquired pneumonia, meningitis, bacteraemia and otitis media and it exhibits high rates of multi-drug resistance in countries worldwide. More than ever before modern drug discovery is dependent on high-throughput screening. Therefore, the drug discovery process is shifting focus from identifying suitable candidate drugs - which remains an essential but time-consuming goal - to identifying suitable lead compounds in order to maximise the cost-effectiveness and speed of the subsequent lead optimisation process. 

The overall objectives of this project are listed below.
· Identification of lead compounds for the treatment of pneumococcal disease by inhibition of the pneumococcal toxin, pneumolysin.

· Identification of lead compounds for the treatment of pneumococcal disease by inhibition of the pneumococcal neuraminidase. This objective was agreed after one year of the project and replaced the original objective of identifying inhibitors of pneumococcal zinc metalloproteases.
· Identification of new methods for the delivery of the new anti-pneumococcal compounds.
The scientific objectives of the project are listed below. Also included in the list are the measurable deliverables of these objectives:

· To identify peptides that bind to pneumolysin and neuraminidase.

· To determine if peptides inhibit pneumolysin and neuraminidase in vitro.

· To identify small molecules that inhibit pneumolysin and neuraminidase.

· To determine if peptides and small molecules inhibit the in vitro anti-cellular activities of pneumolysin.

· To determine if peptides and small molecules inhibit the pro-inflammatory activities of pneumolysin.

· To determine if peptides and small molecules inhibit the in vitro activity of neuraminidase

· To compare the binding affinities of peptides.

· To determine the in vivo efficacy of peptides and small molecules alone and in combination with existing antibiotic regimens.

· To identify an improved formulation for delivery intranasally.

· To manage a project database.

· To disseminate findings to the public, health workers, scientific community and industry.

How the PNEUMOPEP project aimed to enhance the state of the art of pneumococcal antibiotic resistance and treatment: 

Antibiotic resistance in the pneumococcus is a continuing and growing problem. The high rate of mortality and neurological injury in pneumococcal meningitis emphasises the urgency for new powerful therapeutic interventions, in addition to antimicrobial therapy. This project brings together a trans-European multidisciplinary consortium to develop new approaches to these problems. The consortium brings together a collection of complementary skills to provide new lead compounds and new methods of compound delivery in the treatment of pneumococcal diseases.  

The innovative aspects of the project were:

Two completely new targets for anti-pneumococcal therapy. These are the pneumococcal toxin, pneumolysin and pneumococcal cell surface proteinases. These proteins have not been used before as targets but there is considerable evidence substantiating their validity as targets and much of this evidence has been gathered in the laboratories of two of the participants in this project (Partner 1 and 2).

· Peptides as lead compounds for the treatment of pneumococcal diseases. 

· Small molecules as lead compounds for the treatment of pneumococcal diseases.

· Chitosan for the nasal delivery of anti-pneumococcal agents.

· The lead compounds will have the potential to prevent the neurological sequelae associated with pneumococcal meningitis.

1.3
End Results – of the Project Overall
The PNEUMOPEP project achieved its overall aim of finding lead compounds for treatment of pneumococcal diseases.  Six molecules inhibited pneumolysin and were effective in vivo and on was found that acted against pneumococcal neuraminidase A.
Consortium
Five partners participated in the research project; three academic groups (Partners 1, 2 and 3) and two SMEs (Partners 4 and 5);

PARTNER 1 (ULEIC)


Professor P. W. Andrew 

Professor C. O’Callaghan


Department of Infection, Immunity and Inflammation

University of Leicester

University Road

Leicester  LE1 9HN

UK

Email:
pwa@le.ac.uk (Prof Andrew)

Tel:
0116 252 2951 (Secretary)

Fax:
0116 252 5030



PARTNER 2 (UNISI)


Professor M. R. Oggioni


LAMMB., Dip. Biologia Molecolare


University of Siena


Policlinico Le Scotte, lotto 5, piano 1

Siena  53100

Italy

PARTNER 3 (UNIME)


Professor F. Felici 

Microbiological, Genetical and Molecular Sciences

Professor G. Teti

Pathology and Experimental Microbiology

University of Messina

Piazza Pugliatti 1

Messina  98100

Italy

PARTNER 4 (ARCH)


Dr I. Gill


Archimedes Development Ltd


Albert Einstein Centre


Nottingham Science and Technology Park


University Boulevard


Nottingham  NG7 2TN

UK

PARTNER 5 (3ES)


Mr T. Jarosz


Essais Cliniques Evaluation Epidemiologie Statistiques (3E’s)


11 Rue de la Vistule


Paris  75013


France
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