
  
 

 

 

 

 

 

 

 

 

 

 

Project Title 
Antimicrobial Peptides for the Treatment of Cystic Fibrosis Pulmonary Infections 

Supervisors 
Dr. Garry Laverty, Prof. Michael Tunney, Dr. Brendan Gilmore 

 
Description 
Peptides and peptide-like molecules demonstrate great promise as antimicrobial 
therapeutics. Peptides exist in nature as active components of the innate immune response 
acting at multiple microbial sites (intra- and extra-cellular). They also display great promise 
in the disruption of multi-drug resistant microbial biofilms. Ultrashort variants (<7 amino 
acids) represent significant potential for the translation of antimicrobial peptides from the 
laboratory into clinical practice at a reduced cost and ease of synthesis compared to larger 
naturally derived peptides (often > 50 amino acids). Peptides have the potential to allow 
localised delivery of antimicrobials to specific areas of the body including the lungs. Non-
native chemistries and functional groups are easily incorporated into the peptide backbone 
to confer broad spectrum activity or activity tailored to specific microbial pathogens.   
Cystic fibrosis (CF) is the most common autosomal recessive disease of Caucasians with 
lung infection the major cause of morbidity and mortality. The airways of CF patients are 
chronically colonized with a number of pathogens such as Pseudomonas aeruginosa, 
Haemophilus influenzae, Burkholderia cepacia complex, methicillin resistant 
Staphylococcus aureus and Stenotrophomonas maltophilia which are present in 
polymicrobial biofilms. As bacteria causing respiratory infection in CF are becoming 
progressively more resistant to conventional antibiotics, there is a clear need for innovative 
antibiotics to improve the efficacy of long-term antimicrobial therapy in CF. 
The aim of this project is to produce a library of peptidomimetic molecules with the ability to 
selectively eradicate pathogenic bacteria growing in biofilms within the CF lung. Their 
ability as mucolytic compounds will also be explored. The most promising of these 
molecules will be optimised and formulated for pulmonary delivery. The project will provide 
the successful applicant with the opportunity to advance their skills in peptide synthesis, 
purification and characterisation, spectroscopy, rheology, tissue culture, microbiology and 
pharmaceutical formulation. The student will benefit from: having access to state of the art 
laboratory facilities within the McClay Research Centre; enrollment into the Queen’s 
University PhD programme and associated training; working closely with supervisors 
together with internal and external collaborators. 
Further information on the project can be obtained by emailing Dr Garry Laverty 
(garry.laverty@qub.ac.uk). 

Start Date 
September 2015 

Keywords 
Peptides; Cystic Fibrosis; Biofilms; Pulmonary; Drug Delivery 

 

Contact Details 

pharmacypostgrad@qub.ac.uk 
 
How to Apply 

Postgraduate applications should 
be made using Queen’s Online: 
http://pg.apply.qub.ac.uk/home/ 
Please note that there are two 
application processes: one for 
admission to the university and 
another for postgraduate awards. 
 
Further Information 

Additional information for 
prospective postgraduate students 
can be found on the School of 
Pharmacy website: 
http://www.qub.ac.uk/pha 
and the Queen’s Postgraduate 
website: 
http://www.qub.ac.uk/home/Prospectiv
eStudents/PostgraduateStudents/ 
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