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Alveolar Capillary Dysplasia with Misalignment of Pulmonary Veins (ACDMPV) is a fatal congenital disorder of 
neonates and infants, which leads to respiratory insufficiency and is associated with reduced numbers of alveolar 
capillaries and pulmonary arterial hypertension. ACDMPV is resistant to all available therapies and respiratory 
support, causing cyanosis and respiratory failure in the first month after birth. In the last decade, ACDMPV has 
been linked to > 70 de novo and dominantly inherited heterozygous mutations in the Forkhead Box F1 (FOXF1), a 
transcription factor discovered by Professor Robert Costa from the University of Illinois at Chicago. Global deletion 
of the mouse Foxf1 gene causes embryonic lethality, and mice heterozygous for the Foxf1-null allele (Foxf1+/-) 
exhibit increased mortality after birth due to alveolar capillary dysplasia. Endothelial-specific Foxf1 deletion showed 
that FOXF1 acts in a cell-autonomous manner to stimulate pulmonary angiogenesis by regulating genes critical for 
VEGF, NOTCH and ANG/TIE2 signaling. Given the lack of effective treatments and poor prognosis in ACDMPV 
patients, there is an urgent need for innovative therapeutic approaches for ACDMPV infants. In this talk, we will 
discuss various approaches to improve the pulmonary vasculature and proangiogenic FOXF1 signaling in ACDMPV 
and bronchopulmonary dysplasia (BPD), a severe complication of prematurity associated with pulmonary vascular 
disease. These approaches include: (1) the nanoparticle gene therapy targeting FOXF1 and its downstream 
effectors; (2) the cell therapy with lung-derived endothelial progenitor cells; and (3) bioengineered lung tissue from 
pluripotent embryonic stem cells as a source of transplantable endothelial progenitor cells. 
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