


Mechanosensing in the lung

Defective alveolar stem cells and mechanical tension lead to spatially specific fibrosis

Wild-type lung lobe Lung lobe with defective
alveolar stem cells

AT1 cell =

)

/ Direction of

mechanical tension
and fibrotic disease
progression

Gradient of
fibrosis

|

—
N




Lung regeneration®: Pneumonectomy (PNX) as a model of compensatory growth
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1) Unilateral removal of 1 lobe
2) Growth of remaining lobe

Which cells act as progenitor cells?
What signals are important to activate progenitors?
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Cdc42 signaling cascade is required for AT2 regenerative response to mechanical tension
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Mechanical tension induced AT2 signaling can lead to regeneration or progressive pulmonary fibrosis
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Figure 1
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|s Cdc42 required for AT2 cell mechanosensing?
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Is Cdc42 required for AT2 cell differentiation to AT1 cell?
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Is Cdc42 required for AT2 cell differentiation to AT1 cell?

Figure 1 g
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Figure 1 g
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Is Cdc42 required for AT2 cell differentiation to AT1 cell?
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What are the long-term consequences of failed AT2 regeneration following PNX?

Figure 2
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What cell types in the lung mediate fibrosis following PNX when AT2 cell regeneration is compromised?

Figure 2
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What molecular changes are observed in AT2 cells that fail to differentiate into AT1 cells after PNX?

Figure 3
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What are the molecular characteristics of subpopulation | AT2 cells?
Figure 3
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Is increased mechanical tension responsible for the progression of lung fibrosis?
Figure 4
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Is increased mechanical tension responsible for the progression of lung fibrosis?

Figure 4
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What signaling pathways mediate mechanical tension induced fibrosis?

Figure 5
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Figure 5
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Is mechanical tension spatially regulated within the lung?
Figure 6
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What signaling pathways mediate mechanical tension induced fibrosis?
Figure 6
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Figure 6
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What signaling pathways mediate mechanical tension induced fibrosis?
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|s Tgf-B signaling required for progression of lung fibrosis?

Figure 7
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Mechanical tension induces AT2 signaling can lead to regeneration or progressive pulmonary fibrosis
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Discussion Questions

« What niche signals are important for AT2 stem cell response to mechanical tension?

« What's the signal from AT2 cells to fibrotic cells?

« What regenerative pathways are important to protect the lung from fibrosis during aging?
« Why does AT2 regenerative ability decrease with age?

* Are there treatments that can reduce mechanical stress and prevent fibrosis?



Questions about lung regeneration/repair?
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Airway Smooth Muscle Cells
In Lung Branching



Airway smooth muscle
surrounds the airway epithelium
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Prevailing hypothesis: Airway smooth muscle
promotes lung branching

Airway Smooth Muscle

}

Airway Smooth Muscle Contraction

!

Airway Peristalsis

!

Airway Pressure

!

Lung Branching

Brennan et al. PLOS One 2013



Chemical inhibition of smooth muscle contraction
disrupts epithelial branching ex vivo
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In vivo testing of the prevailing hypothesis
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Myocd“X© inactivation led to loss of airway
smooth muscle
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Inhibiting airway smooth muscle differentiation
does not disrupt lung epithelial branching




Inhibiting airway smooth muscle differentiation
does not disrupt lung epithelial branching
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Airway smooth muscle is dispensable for lung
branching morphogenesis in vivo
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