Y CYSTIC

FIBROSIS
" .
\Australla

Date: 19/12/2025

Research Project Progress Report

Project Information

Grant name Delivery: the final barrier to overcome for
effective cystic fibrosis airway gene
therapy

Responsible Entity The University of Adelaide

Chief Investigator Dr Alexandra McCarron

Chief Investigator Email alexandra.mccarron@adelaide.edu

Lay Title of Research Project

Research Activity Start Date 01/07/2025

Research Activity End Date (if 31/06/2026
applicable)

Report Period 01/07/2025 to 31/12/2025

Project Progress

Lay Project Progress Summary

This is intended for general audience, including community members, sponsors and
funding partners who may not have the technical expertise related to the project (250
words max)

The aim of this project is to improve the delivery of healthy copies of the cystic fibrosis
(CF) gene into airway cells, with the goal of making gene therapy more effective. Two
complementary strategies are being investigated. First, we are developing and testing
new envelope “coatings” for viral gene delivery vehicles to better target the airway cell
types most relevant for CF treatment. Second, we are evaluating novel compounds that
can be administered to the airways to enhance uptake of the therapeutic gene.

Considerable progress has been made to date. Gene therapy vectors incorporating our
novel envelope coatings have been successfully produced and stored under ultracold
conditions, ready for further evaluation. In parallel, laboratory studies have been
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conducted to assess how different airway conditioning agents interact with the gene
therapy vector. These studies have helped determine the most effective delivery
strategies, including whether conditioning agents should be administered together with,
or sequentially to, the gene therapy vector, while minimising vector inactivation.

We have also established specialised human and rat airway cell cultures (known as air-
liquid interface cultures) that closely mimic the lung environment. Using this model, we
tested hypertonic saline as a novel airway conditioning approach and observed promising
increases in gene transfer efficiency. Finally, a pilot study was completed in rats
comparing hypertonic saline with our current standard airway conditioning method,
demonstrating that this approach is feasible and safe in live animal airways.

Together, these studies provide important preliminary data that will guide the next stages
of the project.

Detailed Milestones and Objectives

Please provide information (including changes and delays) against all milestones or
objective towards the completion of the research activities as proposed in the grant
application/last reporting period.

Milestones completed to date include:

Optimise hypertonic saline concentrations and delivery
Completed July 2025 as planned. Optimal conditions were identified to maximise gene
uptake while maintaining vector viability.

Manufacture lentiviral vectors with new envelopes

Completed August 2025 as planned. Seven vector batches (each with unique envelope
constructs) were successfully produced, quality-checked, and stored for downstream
studies.

Pilot study testing hypertonic saline in rat ALI cultures
Completed October 2025 as planned. Hypertonic saline conditioning was successfully
applied and increased gene transfer compared with controls.

Pilot rat study assessing hypertonic saline

Completed in October 2025 as planned, this study demonstrated that hypertonic saline
airway conditioning is both feasible and safe in live animals. These findings will directly
inform the design of a larger rat study.

While work on the project is progressing well overall, some minor delays have occurred
due to the time required to recruit a new research assistant to support this project and
related work.

Please note that major changes/variations to the research activities will require
formal approval from ACFRT.
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Additional Research Activities

Provide details on the additional research activities and how this relates to or supports
the milestones and objectives outlined above (250 words max)

To support the goals of the project, we have carried out several important supporting
studies. We obtained human airway cells from the US Cystic Fibrosis Foundation,
including cells from healthy individuals and people with different CF mutations. These cell
lines will support this project as well as many others, providing a valuable resource for
the lab.

We developed reliable methods to grow human and rat airway cells in the laboratory so
that they form structures like those found in the lung. These air-liquid interface (ALI)
cultures enable high throughput testing and optimisation before moving into live animal
airways.

We also assessed the expression of key receptors on both human and rat airway cells.
This allowed us to determine the most appropriate model system for testing our novel
gene vector envelopes, prioritising those with the highest abundance of target receptors.

Together, these additional activities complement the main milestones by providing the
necessary cell lines, receptor data, and culture systems.

Achievements

Please highlight any achievements during this reporting period that are directly related
to the project, such as awards, grants, publications, or other recognitions.

During this reporting period, the Lead Chief Investigator, Dr McCarron, travelled to the
North American Cystic Fibrosis Conference (NACFC) in Seattle in 2025, where this work
was presented as a poster presentation. The associated conference abstract was also
published in the Journal of Cystic Fibrosis, as cited below:

Shah J, Rout-Pitt N, Reyne N, Boog B, Donnelley M, McCarron A. Assessing hypertonic
saline airway conditioning for improving lentiviral vector gene therapy. Journal of Cystic
Fibrosis. 2025;24(Suppl 2):S139-S139a. doi:10.1016/S1569-1993(25)01862-4.

Next Steps
Please list what are the next steps or objectives for the project.

The next phase of the project will focus on validating airway conditioning and gene
delivery strategies across cell culture and animal models. Key objectives include:

e Complete testing and optimisation of hypertonic saline in rat ALI cultures,
including detailed quantification of gene transfer efficiency (expected completion
by February 2026).

e Evaluate novel gene vector envelope constructs in human ALI cultures and
quantify gene transfer efficiency (expected completion by April 2026).
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e Conduct a large rat study to assess hypertonic saline airway conditioning under
optimised conditions and confirm efficacy in live airways (expected completion by
May 2026).

Consent and Declaration (Investigator)

1. | declare that the information provided in this annual progress report is
true and correct. | understand that providing false or misleading
information may result the awarded grants being cancelled.

2. | acknowledge and consent to the information provided in this report
being shared with stakeholders (i.e. ACFRT Trustees, CFA Board
Members, CFA community, Grant sponsors, etc.) via methods such
as, but not limited to, electronic communications, website, social
media, research reports for governing bodies, and other reporting
activities.

1
Chief Investigator Signature: C /M (/Z@wﬁﬂ/t

Date: 19/12/2025

Report must be emailed to: projects@cfa.org.au

Australian Cystic Fibrosis Research Trust
Research Manager: Joylynn Israel


mailto:projects@cfa.org.au

