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Investigetion of the pathomechanisims of smoking-related lung disease focusing
on tissue stem cell niche
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We investigated the role of Pten, a tumor suppressor, in alveolar type 2

(AT2). AT2-specific Pten null mice spontaneously developed age-related emphysema. AT2-specific Pten
null mice showed decreased numbers of AT2 and increased numbers of lung mesenchymal cells (LMSc) 8
weeks after tamoxifen treatment. RNA sequencing of isolated AT2 and LMSc identified the perturbation

of epithelial-mesenchymal interaction signaling. Deletion of Pten in AT2 increased the number of
senescent AT2. Lung epithelial cell-specific Pten deficiency provoked accumulation of dysmorphic and

dysfunctional mitochondria with increased reactive oxygen species production. Moreover, lung
epithelial cell-specific Pten deletion induced excessive senescence-associated secretory phenotype.
Our results hi?hlight that Pten in AT2 has an essential role in controlling age-related emphysema by

regulating cellular senescence and epithelial-mesenchymal and mitochondrial homeostasis.
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