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Body: Introduction: Alveolar epithelial type II cells (AECII) are generally considered the stem/progenitor
cells of the alveolar compartment. However, recent studies in rodents suggest that AECs may arise from
primitive precursors. Objective: Isolate and characterize alveolar progenitor cells (aEpiPCs) from human
lung tissue. Methods: Surgical biopsies from anonymous donors were obtained under an approved IRB
protocol at Brigham and Women’s Hospital (Boston, USA). Explant cultures were established and epithelial
progenitors were isolated using serum-free media. Outgrowth cells were characterized by flow cytometry,
immunostaining, and qRT-PCR. Function and differentiation were assessed via scaffold re-cellularization
and Matrigel® assays. Results: Passage 0 aEpiPCs were uniformly EpCAM+, Itg β4α6+, Pancytokeratin+,
proSP-C-, and Aquaporin5-. They were also c-kit-, CD45-, CD90- and CD31-, consistent with an
undifferentiated epithelial phenotype. Cells were highly clonogenic (cfu efficiency = 12%), self-renewing out
to passage 10, and displayed increased telomerase levels. On laminin and collagen I, aEpiPCs
differentiated into AECI and II cells, expressing proSP-B, proSP-C, Aqp5 and ZO-1. Differentiation was also
observed following seeding onto de-cellularized mouse lung and plating on Matrigel. Conclusions:
Undifferentiated human aEpiPCs isolated from biopsy specimens are highly proliferative, clonogenic, and
demonstrate lineage-restricted multipotency in culture. These cells, which can be readily isolated from
explants of human lung tissue, appear to represent precursors to AECI and II cells, and may play an
important role in homeostasis and regeneration in the human lung.
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