new research to target gram negative bacteria
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AEROPATH is an ambitious multidisciplinary research program designed to support
early stage antimicrobial drug development. We will advance understanding, at the
molecular level, of fundamental and important aspects of the biology of Gram-negative
bacteria targeting in particular the important pathogen Pseudomonas aeruginosa
(Pao). Our title is derived from P. aeruginosa pathogenesis.

Gram-negative bacteria present a particular problem in Europe. An aging population,
improved treatments for long-term human diseases such as diabetes and cancers,
inappropriate prescription practices and a significant increase in the number of
immunocompromised individuals all contribute to a larger population who are highly
susceptible to bacterial infection and to a frightening increase in both infection rates
and drug resistance. This, together with the lack of new drugs being developed
creates an urgent need for the appropriate molecular sciences research that underpins
the difficult and longer-term studies required to develop antibiotics.

We will exploit modern technologies in chemo-bioinformatics, proteomics, molecular
and structural biology, computational chemistry and screening technologies to identify
ligands and inhibitors (hit and lead compounds) with the potential to drive the
discovery of improved therapies for Gram-negative infections. The research covers six
work packages and these are outlined below. The outcome will be the identification of
small organic molecules with the potential to directly influence medicinal chemistry
programs of drug development.

Apart from human health, gram-negative bacteria also play an import unwanted role in
rodent health as well. Main species including Pasteurellaceae are a huge problem in
laboratory animal facilities, are difficult to treat and often spread fast and
uncontrollable. Bortedella bronchisepta particularly is regularly found in rabbits and
cattle and can cause respiratory diseases.

The project involves eight integrated work packages
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Within an international consortium including scientists from the University of Dundee,
the University of St. Andrews and the Karolinska Institute, mfd Diagnostics GmbH and
Lionex GmbH have the challenging task to provide an in-vivo test system for new
derived knock-out mutants of Pseudomonas aeruginosa as well as lead substances for
new antibiotics, which the partners in the consortium will identify. All work related to in
vivo tests is included in WP1.

For more information

Working package 1 (WP1): invivo target assessment

As part of the AEROPATH project WP1 will take care of the in vivo target assessment. The
WP is made of two distinctive parts, the alteration of genes in Pao and the in vivo infection
and substance analysis. Modification of genetic material is done at Lionex GmbH, while all
work concerning laboratory animals is provided by mfd Diagnostics GmbH. The work of
WP1 covers the following:

Selected genes will be depleted in Pao using gene knock-out technology. The constructed
knock-out mutants will be first tested on standard culture conditions to monitor possible
effects on growth and metabolic behaviour. In a second step we will test lead substances for
new antibiotics, as identified by the consortium partners, for their capability to eradicate wild
type (wt) as well as knock-out Pao.

Individual clones will then be tested in a murine in vivo test model to analyse pathogenesis
and growth in the host. The effect of gene knock-out on the infectivity and pathogenesis of
mutant Pao can help identify essential genes that will be ideal targets for new antibiotics. In
the next step compounds will be screened to discover hits, then generate leads and lead
series for new antibiotics.

In vivo analysis of Pao

Culture and antibiogram of wt Pao Inhalative infection in vivo

Microbiological analysis
(lung lavage)

Histological analysis of lung tissue

Mutant Pao strains will be compared to the parental wt strain and an alteration of infectivity,
growth and pathogenesis can show the importance of the depleted gene. On these selected
targets, hit substances can be matched, by in silico analysis and HTS (high throughput
screening) of drug libraries. The identified hits will then be tested against the wt Pao in vitro
as well as in vivo so that in a feed-back loop the antibiotic properties of selected new
compounds will be tested and refined.

AEROPATH project partners are:
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The Division of Biological Chemistry and Drug Discovery s one of the
largest divisions in the internationally renowned College Of Life Sciences in
Dundee. Our Division actively promotes interdisciplinary science mixing
biology, biochemistry, bioinformatics, synthetic chemistry and structural biology
mainly in areas related to medical microbiology.

The establishment of the Drug Discovery Unit funded by the Wellcome Trust,
the Wolfson Foundation, Scottish Funding Council, European Regional
Development Fund and University of Dundee has created a unique entity
within Europe; the recruitment of staff with >120-yrs worth of industrial
experience merging with the established academic excellence all supported by
state-of-the-art instrumentation.

St Andrews University is Scotland’s oldest University founded in 1410. Despite
its small size the University has an international reputation in humanities and
the sciences with strong links across Europe in all academic disciplines. St
Andrews has strong Institutional links with Dundee University. For example,
with a block allocation of synchrotron time at ESRF and Diamond.
The Centre for Biomolecular Sciences  brings together chemists and
biologists, who work side-by-side with a focus on infectious diseases. The
Scottish Structural Proteomics Facility (SSPF) automated core at St Andrews
is supported by BBSRC and the Scottish Funding Council. The facility has
aummaled cloning faciy and high throughput protein production equipmert. It
f-th robots and imagers. The
Iab has dedicated mass specnomeny support (whole protein and digested
fragments). The lab uses CD, ITC and thermofiuor analysis to characterize
proteins.

Karolinska Institutet is the medical university of Stockholm, with a strong focus
on medicallbiomedical research. Karolinska Institutet, with a staff of
approximately 2500, is one of the leading medical universities in Europe, and
awards annually the Nobel prize in medicine and physiology. The department
of Medical Biochemistry and Biophysics  focuses on the structure and
function of proteins, including their role in biological processes and disease.
‘The department is dedicated to structural proteomics, directed towards human
proteins, human pathogens and antibiotic biosynthesis. The structural biology
laboratories have set up a high-throughput platform for protein production and
crystallization

LIONEX is a growing biotech company with exceptional commitment to the
problems of human and veterinary diseases such as TB, bovine TB and HIV
infection. It is a partner of BioRegioN, a highly active biotech oriented region in
Germany. LIONEX has excellent facilities and expertise in recombinant DNA
technology, molecular biology and genetics, production of high qualiy,
recombinant proteins for research and diagnostics. More than 100
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proteins of M, have already been produced by
LIONEX and are available in significant quantities. Several of the LIONEX
products are currently in development as therapeutics for Cancer,
Atherosclerosis and Asthma.

mfd Diagnostic GmbH is a product and service provider for al institutions
dealing with proteomics or phenomics, interested to increase security and to
reduce costs, time, and the number of animals needed. The company's
concept is to be a one-stop-shop offering four interlinked platforms settied
around the focus of in vivo / ex vivo compound Screening for specific disease
models. In addition a complete health monitoring service for laboratory
animals as well as a fully equipped mouse facility for quarantine, breeding
and manipulation of laboratory rodents is available. Mfd Diagnostics GmbH
also offers GLP based toxicity studies for pharmaceutics and biotech
companies.

about the aeropath project please visit www.aeropath.eu
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