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Regenerative medicine: Gene and stem cell therapy for lung injury
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ung diseases, such as acute respiratory distress syndrome (ARDS) or chronic obstructive pulmonary disease (COPD), are

both major public health problems but currently without any effective pharmacologic approach for the treatment. Stem
cell therapy based on transplantation of in vitro propagated stem/progenitor cells has been proposed as a potential solution to
restore lung functions. However, due to the complexity of cell source and lung microenvironment, whether transplanted cells
have differentiated for reconstitution of airway/alveolar epithelium were questioned. Furthermore, safety issues have raised
concerning the use of stem cells in vivo. Although past gene therapy studies using viral vectors in human has been hampered
due to adverse effects and safety issues, recent clinical trials have shown remarkable therapeutic benefits and an excellent safety
record with improved vector designs. Our lab has focused on in vivo gene delivery of stemness genes in somatic lung epithelial
cells using PEI nanoparticles for lung injury treatment. In a mouse model of elastase-induced emphysema, we found that the
transient gene delivery of COPX-1 in alveolar epithelial cells post-injury induced efficient regeneration of alveolar epithelium
and improved pulmonary function. The regenerated regions showed normal alveolar epithelial phenotype and extracellular
matrix components, without the symptoms of neoplasia. Our study suggests that in vivo delivery of stemness genes in somatic
cells in pathologic loci is a feasible approach for tissue regeneration. The target cells could proliferate and differentiate more
efficiently due to the native identity and microenvironment. In vivo gene delivery may hold promise for the future treatment of
lung diseases such as ARDS or COPD.
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