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            Abstract
Repair of injured lungs represents a longstanding therapeutic challenge. We show that human and mouse embryonic lung tissue from the canalicular stage of development (20â€“22 weeks of gestation for humans, and embryonic day 15â€“16 (E15â€“E16) for mouse) are enriched with progenitors residing in distinct niches. On the basis of the marked analogy to progenitor niches in bone marrow (BM), we attempted strategies similar to BM transplantation, employing sublethal radiation to vacate lung progenitor niches and to reduce stem cell competition. Intravenous infusion of a single cell suspension of canalicular lung tissue from GFP-marked mice or human fetal donors into naphthalene-injured and irradiated syngeneic or SCID mice, respectively, induced marked long-term lung chimerism. Donor type structures or 'patches' contained epithelial, mesenchymal and endothelial cells. Transplantation of differentially labeled E16 mouse lung cells indicated that these patches were probably of clonal origin from the donor. Recipients of the single cell suspension transplant exhibited marked improvement in lung compliance and tissue damping reflecting the energy dissipation in the lung tissues. Our study provides proof of concept for lung reconstitution by canalicular-stage human lung cells after preconditioning of the pulmonary niche.
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                    Figure 1: Histological comparison between embryonic lung implant and adult human lung, and comparison of conditioning protocols.[image: ]


Figure 2: Engraftment of mouse GFP+ embryonic precursor lung cells following different conditioning protocols.[image: ]


Figure 3: Morphometric analysis of the lung area occupied by the engrafted patches and their clonal origin.[image: ]


Figure 4: Integration of donor-derived cells in epithelial lung compartment and functional repair of injured lungs.[image: ]


Figure 5: Colony-forming efficiency and donor type lung chimerism after fractionation of E16 mouse lung cells.[image: ]


Figure 6: Lung chimerism in NOD-SCID mice after transplantation of human embryonic lung (HEL) cells.[image: ]
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Real-time chimerism of vascular and parenchymal compartments after i.v. injection of red quantum dots (QD 655), assessed by 2-photon microscopy.
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Donor-derived endogenous GFP (green) and endogenous tdTomato (red) and host autofluorescence (blue). (MOV 8087 kb)


Supplementary Video 6
Transplantation of E16 MEL cells from GFP donors into TdTomato recipients. Stained slice assessed by spinning disc confocal microscopy. Donor-derived GFP (green) stained with anti-GFP antibody and endogenous tdTomato of host (red). (MOV 7467 kb)
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