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	Introduction/Aim: Primary Ciliary Dyskinesia (PCD) is a rare, incurable, genetic disorder characterised by abnormalities in ciliary structure and function. Although PCD is genetically heterogenous, with mutations identified in over 40 genes, there is a notable correlation between a patient’s genotype and the ultrastructural defect observed through electron microscopy assessment of cilia. Despite this correlation, the presentation of lung disease remains varied across all genotype and ultrastructural categories. The variability in genetics, clinical presentation and drug responses has made research into optimal PCD management challenging in the past. Personalised medicine aims to customise treatments based on individual patient profiles, optimising clinical outcomes. We have developed stem cell-derived airway organoids that facilitate in vitro examination of the ciliary function in PCD patients. Our goal is to utilise these PCD organoids to assess response to various drugs, aiming to discover individualised treatment strategies for patients.
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Methods: Participants of all ages with a confirmed or suspected diagnosis PCD are being recruited from Sydney Children’s Hospital and Concord Repatriation Hospital. Nasal epithelial cells are collected from each participant by nasal brushing of the inferior turbinate. Once collected, the epithelial cells undergo conditionally co-culture methodology1 to create a biobank of patient specific stem cells at the University of New South Wales. For differentiation to a pseudostratified epithelium an Air-Liquid Interface (ALI) model is used. Ciliary beat frequency (CBF) and pattern (CBP) are assessed using a live-cell imaging microscope.1 This data is then compared with the CBF and CBP values derived from the participant’s original nasal epithelial sheets during diagnostic testing (figure 1). 

Results: 13 patients have been enrolled so far, and we have successfully created stem cell models from all participants. Differentiation to ALI and drug testing is ongoing.

Conclusion: This study will establish the use of PCD patient derived airway organoids to model their ciliary dysfunction in vitro. This will provide the foundations for personalised medicine research in the future. 
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Figure 1 — imaging comparison of
naive vs patient derived airway
organoid cells, from a patient with
PCD. (a) naive epithelial cells
under high speed videomicroscopy
at time of diagnostic testing. (b)
patient derived airway organoid
imaged after permeable support
removed and flipped onto a slide.
(c) patient derived airway organoid
air-liquid interface model imaged
on permeable support insert





