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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) 

We are testing whether commonly used and well-tolerated medicines can help keep 

airway cells in a healthy “epithelial” state, essential for cystic fibrosis gene therapy to 

work effectively. 

In aim 1, we treated rat airway basal stem cells with the blood-pressure medication 

losartan at three different doses. When examined under the microscope, losartan-

treated cells appeared healthier and were more likely to maintain features of normal 
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epithelial cells. This is consistent with previous reports suggesting that losartan can help 

support an epithelial cell state. 

We then tested whether losartan could prevent these cells from undergoing harmful 

changes when exposed to TGFβ1, a signal known to drive fibrosis in the lung. We 

measured the activity of several genes associated with scarring, cell migration, and loss 

of epithelial identity. Under these conditions, losartan did not appear to significantly 

change the expression of these genes. This indicates that while losartan may help 

support overall cell health, it does not strongly prevent epithelial cells from transitioning 

into scar-forming cells in this experimental setting. 

We are now undertaking aim 2, using airway cultures that closely resemble the human 

airway and apply a different drug (a ROCK inhibitor) that we have previously shown can 

reliably block these harmful cell changes. This will allow us to directly test whether 

maintaining a healthy epithelial structure improves CFTR delivery to the cell surface. 

We are also assessing other safe and clinically relevant drugs that could be rapidly 

incorporated into this system and combined with CF gene therapy in future studies. 

 

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.  

We have had delays in Aim 2 collecting rat tracheas for ALI cultures. We have had 

issues developing ALI cultures from frozen stocks, but have now successfully developed 

ALI cultures from freshly isolated cells and are now in the process of developing enough 

cultures to perform testing on. 

 

Please note that major changes/variations to the research activities will require 

formal approval from ACFRT. 

There have been no major variations in research activities. 

 

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) 

In addition to the experiments described above, we are expanding our work to test other 

safe and clinically relevant drugs that may better support healthy airway stem cells. This 

directly supports the overall objective of the grant, which is to ensure that airway cells 
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remain in a stable epithelial state that allows CFTR to reach the cell surface, where it 

can function correctly. 

While our initial studies focused on losartan, we are now investigating additional drug 

classes that target related pathways involved in cell damage and scarring. These 

include inhibitors of SMAD signalling, which sits downstream of TGFβ1, as well as an 

azithromycin-based compound developed by one of our collaborators. Azithromycin is 

already widely used in people with cystic fibrosis, making this approach particularly 

attractive from a clinical translation perspective. 

These additional studies are designed to determine whether these drugs can maintain 

airway stem cells in a healthy, non-dying (non-apoptotic) state, while also preserving 

their ability to multiply and generate different types of airway cells. If stem cells lose 

these properties, the resulting epithelial cells may fail to properly express CFTR at the 

cell surface, even when a correct CFTR gene is added by gene therapy. 

By identifying drugs that preserve stem cell health and function, we aim to strengthen 

the epithelial environment before and during CFTR gene therapy. This work directly 

supports the project milestones by informing the selection of the most effective drug 

candidates to test in advanced airway culture systems, and ultimately improves the 

likelihood that CFTR gene therapy will be successful. 

 

 

Achievements  

Please highlight any achievements during this reporting period that are directly related 

to the project, such as awards, grants, publications, or other recognitions. 

There are currently no achievements related to this project. 

Next Steps 

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

We are currently in the process of developing Air Liquid Interface (ALI) cultures, 

transduced with lentiviral expressing CFTR and treating them with TGFB1 and ROCK 

inhibitor. These ALI cultures will differentiate into different cells of the airway epithelium. 

These ALI cultures will then be stained for CFTR to assess whether CFTR is localised at 

the apical cell surface (where it needs to be to function correctly) or are undergoing an 

epithelial mesenchymal transition (CFTR is then located intracellularly and can’t perform 

its function). 
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