PROGRAMME 1: Genetic factors contributing to the aiccess of CF ‘superbugs’ in the United Kingdom

Division of Medical Microbiology, University of Liverpool

Ms Jo Fothergill (PhD student), Dr Craig Winstan{Byincipal Investigator) & Professor C Anthony Har
Health Protection Agency, Colindale

Dr Tyrone Pitt

Background
Pseudomonas aeruginogsthe most common pathogen associated with maybatid mortality in CF patients.

This pathogen causes chronic lung infections arzk @astablished is impossible to eradicate. Wiidstmany
years the prevailing view was that individual CRigrts acquiredP. aeruginosanfections separately and thus
carried their own unrelated strains, it is now evitthat several epidemic strainsRofaeruginosaare widespread
within CF clinics across the UK, with the LiverpoBpidemic Strain (LES) and the Midlands 1 straiingethe
most prevalent [Scott & Pitt, 2004].

The LES appears to be more aggressive than norrahs of P. aeruginosa It has been able to replace
previously established strains®f aeruginosgMcCallum et al., 2001] and has infected the Heaftarent of a CF
patient, causing significant morbidity [McCallumadt, 2002]. It has also been demonstrated trektls greater
morbidity amongst CF patients colonised with theSL&ompared to those carrying non-epidemic strafnB.o
aeruginosdAl-Aloul et al., 2004].

Hypotheses
A. The two major epidemic clones &. aeruginosaidentified in CF centres in England and Wales are

‘superbugs’ representing a threat to the CF comtyunirhe additional properties possessed by these
strains may be due to the presence of genes origemels not common amongst other isolates. By
identifying such regions we will learn about thectéas contributing to greater transmissibility and
identify targets for better diagnostic identifieatiand therapeutic intervention.

B. During colonization, epidemic clones exhibit vagyiphenotypes, including antibiotic resistance, nilco
and auxotrophy. Some of these variations may lbeagesult of gene / island deletions or insegioA
better understanding of the implications of suctiatens on bacterial interactions with eukaryadls is
needed.

Aims and Objectives
. Identification of genes/ gene islands contributiogthe greater transmissibility/virulence of epidem

strains.
Extend current PCR diagnostic test for LES to idelividlands 1.
Compare a limited number of multiple LES and Midlanl isolates for variations in properties using
phenotypic and genotypic tests coupled with baaktérivertebrate interaction models.
Characterise genetic variation between a limitechimer of isolates of the same epidemic strain ekhibi
different phenotypes in infection models.

Methods of research

Identification of genes / gene islands that contrilte to “superbug” properties.

We have already used suppression subtractive hyghtidn (SSH) to identify regions within the. aeruginosa
genome that are unique to the LES [Parsons e2@D2] and the Midlands 1 strain. Genomic regionscivtare
common to epidemic strains but absent from otheiiret will be of particular interest as potentiatignferring
“superbug” properties. The LES is currently begggnome sequenced (www.sanger.ac.uk/Projects/P_inesag)
and we have used our SSH data in preliminary seréendentify several putative genomic islands rdeiest.
These will be subjected to further study.

Phenotypic variation amongst LES isolates.

We have identified a novel “hypervirulence” phempmyexhibited by some LES isolates (Salunkhe et28D5).
The phenotype is characterized by de-regulatioguafrum-sensing-related activities, including maitirylence
factors, and by greater virulence in an infectiooded (Figure 1).



Infection models

Multiple isolates of LES and of Midlands 1, chodenvariation in phenotype, geographical isolatg&murce and
period of colonisation (recent or long-term; aduitchild), will be compared using a variety of icfien models,
studying characteristics such as bacterial adhesigernalization, and proinflammatory activity {okine /
chemokine induction)

Genotype variation in epidemic strains

Genetic variation between isolates of the sameespic strain exhibiting varying phenotypes in infentmodels
will be characterised by carrying out subtractiybiridisation to identify deletions or insertionksolates will also
be studied for expression of known virulence fagtmcluding phospholipase C, alginate, proteaspasé and
exotoxins A and S. Antibiotic resistances willdetermined and compared.

Exploration of variability in surface properties of epidemic strains

Surface properties (including cell adhesion faci&ripopolysaccharide) of epidemic strains will bempared
with non-epidemic strains to identify charactedstivhich may be responsible for the success/viodlaf these
strains.
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