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The AEROPATH Target 
Database aids the 
identification of potential 
drug targets from the 
genome of P. aeruginosa. 
Conventional biological 
criteria for target selection, 
including essentiality, 
selectivity, likely spectrum of 
activity and amenability to 
structural biology, are 
integrated with a novel  

Pseudomonas aeruginosa is an important 
Gram-negative bacterial pathogen. It is of 
major clinical significance as a cause of 
pneumonia, septic shock, urinary tract and 
gastrointestinal infections that presents 
particular problems for Cystic Fibrosis patients 
and burn victims. It is increasingly exhibiting 
worrying antibiotic resistance. 

In under two years the 
consortium has succeeded 
in solving the structures of 
more than 20 bacterial 
proteins, performed 13 
fragment screens, 4 virtual 
screens and 1 high 
throughput screen. Further 
target and cell-based high 
throughput screens are 
already underway. 

Proteome: 
5,571 

proteins 

Druggable: 
861 proteins 

Perturbative: 
992 proteins 

Human 
homologs: 

1,448 proteins 

Perturbative, Druggable 
& Selective: 
46 proteins 

Team Members 

http://aeropath.lifesci.dundee.ac.uk/ 

http://www.aeropath.eu/ 

1.  Drugs for bad bugs: confronting the challenges of antibacterial        
discovery. Payne et al. 2007 

2.  Chemistry-driven antibacterial target selection. Bickerton et al. In 
preparation. 

3.  Crystal Structures of Penicillin-Binding Protein 3 from P. aeruginosa: 
Comparison of Native & Antibiotic-Bound forms. Sainsbury et al. 2010 

4.  GR20263, a new broad-spectrum cephalosporin with                                      
anti-pseudomonal activity. O' Callaghan et al. 1980 

5.  High-density miniaturized thermal shift assays as a general strategy for       
drug discovery. Pantoliano et al. 2001 

6.  Evaluation of fluorescence-based thermal shift assays for hit          
identification in drug discovery. Lo et al. 2004 

AEROPATH 

Target 
Database 

Sequences 

Human 
homologs 

Microbial 
homologs 

Gene 
annotations 

ChEMBL 
homologs 

Chemogenomic 
druggability 

Solved 
structures 

Structural 
homologs 

Protein 
crystallizability 

Drug 
targets 

Human 
orthologs 

Microbial 
orthologs 

Genomic 
data 

Structural Biology 

Selectivity 

Druggability 

Spectrum 

Virulence 
Factors 

Essential 
genes 

Perturbance 

The barren sate of industrial development pipelines 
for new antibiotics against Gram-negative 
pathogens1 prompted the European Union to fund 
the AEROPATH project €4.6 million over 4 years, more 
than half of which came to the UK. The AEROPATH 
consortium is led by the University of Dundee and 
also includes the University of St. Andrews, The 
Karolinska Institute in Sweden and two German-
based biotech companies (Lionex and mfd 
Diagnostics). Much of the capacity of consortium 
members to contribute to AEROPATH is attributable 
to the BBSRC's previous investment in the Scottish 
Structural Proteomics Facility (SSPF). 

Potential targets are identified by 
chemogenomic in silico analysis. 
Targets are validated by gene 
knockout and animal models 
before further characterization by 
biochemical and structural studies. 
High throughput, virtual and 
fragment screening approaches 
are used to identify active small 
molecule hit compounds before 
being further developed into leads.  
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Chemical structure of ceftazidime. The * marks 
the position where the catalytic serine attacks 
the drug. 

In collaboration with the MRC-funded Oxford Protein Production Facility 
(OPPF), the first Penicillin-Binding Protein (PBP) from P. aeruginosa, PBP3, 
has been structurally characterized3. PBP3 is a high-molecular mass 
(HMM) protein involved in the cross-linking of muramyl peptides 
(transpeptidase activity). PBP3 has been identified as the primary target 
of a number of β-lactams used to treat pseudomonal infections, including 
the cephalosporin analogue ceftazidime4. 

chemistry-driven druggability assessment 
procedure that harnesses the power of 
the EBI’s bioactivity database ChEMBL. 

The complete bacterial genome is 
presented in a publicly accessible web 
framework that enables researchers to 
filter and sort genes by the relevant 
criteria to rapidly identify the most 
tractable targets in the genome. 

Binding of ceftazidime to PBP3 was confirmed using a thermal shift assay 
(A)5,6. This assay indicated a significant increase in thermostability, with 
shifts in the midpoint transition temperature (ΔTm) of 14.5 ± 0.1 °C following 
incubation with 0.5 mM ceftazidime. Ceftazidime covalently bound in the 
active site of PBP3 is shown (B). The side chain of the catalytic serine (S294) 
is highlighted in cyan making contact with the inhibitor.  
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