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Project overview

Chronic lung infections are the leading cause of morbidity and mortality in individuals with Cystic Fibrosis
(CF). Among the most severe infections affecting these patients are those caused by the Burkholderia
cepacia complex (BCC), a group of intracellular bacteria with remarkable resistance to conventional
antibiotics. In CF patients, a BCC infection often results in a dire prognosis, as it can rapidly lead to
progressive respiratory failure and significantly reduce life expectancy. There is an urgent need for novel
therapies that can effectively clear bacterial infections in CF patients, improving survival and quality of life
without driving further antibiotic resistance.

We aim to utilise state-of-the-art RNA therapies, coupled with cutting-edge nanoparticle technology
developed at WEHI, to improve therapeutic specificity by delivering treatment directly to infected cells within
the lung. This represents a novel precision therapeutic with the capacity to clear bacterial lung infection,
without systemic side effects, to improve both the quality of life and prognosis of individuals with CF.

Research Progress Update

Progress and achievements to date

Over the past six months, our research team has established a new laboratory experiment that allows us to
closely track how and when bacterially infected immune cells, called macrophages, die in response to our
RNA-based gene therapy. This experimental assay has enabled us to establish a clearer understanding of
how quickly and effectively our therapy, which utilises small pieces of genetic material called silencing RNAs
(siRNAs), is working, and how long after administration of our therapeutics we see the strongest effect.
Additionally, we found that using a combination of siRNAs is crucial to trigger cell death in infected
macrophages to enable clearance of the infection, while using these siRNAs individually was not effective.
This insight is incredibly valuable in informing the design of our protocols detailing how and when this
treatment should be administered in animal studies during the next stage of our project.

Focus for next 6 months

In the next six months, we will translate our novel treatment from testing in cells to BCC-infected mice to
provide evidence that this approach is effective in an animal model. We will investigate different treatment
regimens using our lipid nanoparticle-delivered siRNA therapeutics to determine the most effective schedule
for clearing the BCC infection. These experiments will allow us to establish how effective our new therapy is
at reducing bacterial infection compared to a standard/traditional treatment that utilises small-molecule
drugs. This work is the critical preclinical step toward developing a new, more targeted and effective way to
treat serious lung infections in CF.



