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From the Authors:

We thank McAlinden and colleagues for their very interesting comments
on our paper (1). In our study, we demonstrated the involvement of
ORAI3 (ORAI calcium release-activated calcium modulator 3) in calcium
signaling impairment in airway epithelia from smokers and patients with
chronic obstructive pulmonary disease (COPD), and highlighted the
role of ORAI3 in regulating ciliary beating. McAlinden and colleagues
propose that an improved understanding of cilia dysfunction could
be greatly beneficial in the development of new therapies targeting

mucociliary clearance, especially in airway diseases like COPD. They also
propose that autophagy, and more specifically ciliophagy, could explain
the dysfunctional cilia observed in COPD. Moreover, they suggest that
a potential interplay among calcium homeostasis, autophagy in ciliated
cells, and cilia shortening could play a role in COPD pathogenesis.

Autophagy is a cellular process that maintains cell function by
degrading and recycling cellular constituents. Autophagy is crucial for
cell growth and differentiation, innate and adaptive immunity, tumor
suppression, life-span extension, and cell death, throughout cell life. In
human diseases, there is increasing evidence that autophagy is associated
with either pathogenic or protective effects. Many studies have
demonstrated dysregulated autophagy in COPD. In addition to
general autophagy, several studies suggested that selective autophagy
may occur in COPD. Indeed, goblet-cell autophagy is activated by
IL-13, promoting mucin secretion and an oxidative stress response
(2). Also, impaired mitophagy can contribute to COPD pathogenesis
(3). Moreover, ciliophagy, as highlighted by McAlinden and
colleagues’ letter, may contribute to COPD through cilia shortening
(4). In brief, these different forms of autophagy are deleterious and
may contribute to COPD pathogenesis. Therefore, additional
knowledge about autophagy mechanisms should facilitate the
discovery of new targets for COPD therapy.

However, autophagy is not solely deleterious for all cell types. It
is crucial for maintaining cells in optimal condition and might be
necessary for the proper functioning of certain cell types. Indeed, a
recent study demonstrated a role for late-stage autophagy proteins
in the function of lung secretory club cells (5). These club cells are
specific to distal bronchial airways and appear to serve a protective
role within the epithelium by secreting antiinflammatory proteins
(6). These cells are deficient in patients with COPD (6). The notion
of targeting autophagy as a potential therapy should be addressed,
but it is likely that the highly inflammatory environment in the
lungs of patients with COPD depresses autophagy in club cells. The
controversial results in the literature with regard to whether
autophagy is impaired or elevated in COPD should be further
investigated and addressed according to cell specificity. l
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