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3 All Roads Lead to Rome? Resident or Interspecies Chimera-derived
Pulmonary Endothelial Progenitors for Cell-based Therapy

Aberrant development or extensive damage to the lung endotheliumare
involved in diseases such as bronchopulmonary dysplasia (1),
pulmonary arterial hypertension (2), or even coronavirus disease
(COVID-19) (3). Coordinated regenerative responses of the lung
endothelium and epithelium are necessary to restore lung function and
architecture after various types of injury (4). Cell-based therapeutic
approaches for pulmonary vascular diseases are currently at various
stages of development, including clinical trials (5, 6). These approaches
are propelled by basic studies that aim to elucidate endothelial cell
heterogeneity and mechanisms of epithelial-endothelial cross-talk in
lung development and disease (7, 8).

Endothelial cell heterogeneity across tissues has recently been
described and analyzed in depth with the introduction of single-cell
RNA-sequencing (9). The lung vascular field has also benefited from
this tool that has allowed for the identification of capillary
subpopulations in the mouse lung. The main source of endothelial
heterogeneity arises from capillaries (7-10), an observation that is also
conserved across organs (9) and that has been depicted in the human
lung (11).

Pulmonary endothelial cells, specifically, include two distinct
capillary types: general capillaries labeled by cKit (cKit tyrosine kinase,
85% of the endothelium) and Car4 endothelial cells (15%), named after
their marker gene carbonic anhydrase 4 (7, 10). The morphology,
location, and direct association of the Car4 cell to the alveolar type 1 cell
(7) indicate a possible role in gas exchange, which has led to the name
“aerocytes” (10); still, there is no functional data to support that role thus
far. Car4 endothelial cells first appear at Embryonic Day 19, specified by
VEGFA (vascular endothelial growth factor A) secreted by alveolar type
1 cells. However, earlier in lung development at Embryonic Day 17,
there is only one type of capillary cell type that can be identified by the
expression of cKit, a progenitor population that gives rise to the mature
cKit" general capillaries and to the Car4 population (7).
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In this issue of the Journal, Wang and colleagues (pp. 326-338)
have identified additional heterogeneity within this cKIT* progenitor
population consisting of FoxfI (forkhead box F1)-positive or -negative
cells by means of single-cell RNA-sequencing (12). FOXF1 ™ cKIT " cells,
also present in the human lung, decrease in the adult and are enriched in
genes related to angiogenesis and endothelial cell proliferation.
Underlining their progenitor potential, these cells were able to rescue
neonatal angiogenesis in a mouse model of alveolar capillary dysplasia
with misalignment of pulmonary veins (ACDMPV), arare disease related
to mutations in the FoxfI gene. Moreover, their presence improved
alveologenesis, highlighting the developmental association and
coordinated growth of the endothelium and epithelium.

In a similar vein to their previous work on lung epithelial
reconstitution via intraspecies (mouse-mouse) blastocyst
complementation (13), the authors then produced mouse endothelial
cells via interspecies (mouse-rat) complementation (i.e., mouse
embryonic stem cell injection into rat blastocysts). Mouse-derived cells
were found incorporated in most tissues, including mouse endothelial
cells in the rat pulmonary vasculature. Flow-cytometry-purified mouse
FOXF1 " cKIT" lung endothelial progenitors from chimeric animals
were able to improve neonatal angiogenesis and alveolarization in their
ACDMPV mouse model after adoptive transfer. These cells were
transcriptionally similar to endogenous FOXF1 " cKIT™ progenitors,
overall indicating that interspecies chimeras are, in principle, a viable
way of producing functional endothelial progenitors via in vivo
differentiation of pluripotent stem cells.

The presence of “transitional cells” in the vasculature—cells that
coexpress markers of distinct phenotypes simultaneously—raises
interesting questions aboutidentity and potential (9). In the lung, we can
find this phenomenon as part of the anatomical transition along the
vascular tree, exemplified by cells that express Esm1 (endothelial cell
specific molecule 1), as well as macrovasculature and capillary genes,
which are located in the transition zone from arteries to capillaries (7).
Nevertheless, this transition could also be the result of cell fate change.
Mainly, these cKIT™ progenitors, which then subdivide into FOXF1-
expressing cells to finally give rise to mature capillaries, point to the
dynamic nature of the lung during development and how little is known
about the mechanisms for endothelial heterogeneity and its role in
regeneration (7). Whether FOXF1" cKIT ™" progenitors play a part in
endothelial repair during disease, what cell types they are able to give rise
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to, and why and how only a subset of cKIT™ cells are capable of
undergoing this process remain unknown.

Overall, this present study, together with work done previously by
the same group (14), offers insight into the future of cell-based therapy for
diseases such as ACDMPV or bronchopulmonary dysplasia.
Importantly, italso expands the repertoire of lung cell types thathave been
successfully derived via blastocyst complementation. This technique not
only will be important for disease management but possibly for
evolutionary studies of the respiratory system, asit also allows interspecies
experiments that can further advance our knowledge of which genes and
signals are relevant for lung development and regeneration. M
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38 The Legacy of Racial and Ethnic Segregation on Health: The Story of
Continuous Positive Airway Pressure Use

Health inequities—unjust and avoidable differences in health status—
arise from unequal distribution of finances, power, and resources (1, 2).
Historically disadvantaged populations, Black, Indigenous, and people
of color (BIPOC), suffer a greater burden of sleep health disparities.

Shorter duration of sleep, more fragmented sleep, delayed sleep onset,
and poorer quality sleep are more common in non-white populations
(3). Disparities in obstructive sleep apnea (OSA) recognition, diagnosis,
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and treatment have also been identified by race, ethnicity, and
socioeconomic status (SES) (4). Results from observational cohort
studies and clinical trials suggest that adherence to positive airway
pressure (PAP), the most effective treatment for OSA, differs by race and
ethnicity (5, 6). However, little “real world” data exists. Failure to meet
the Centers for Medicare and Medicaid Services (CMS) criteria for
adherence (=4 hours of use per night on =70% of nights) often leads to
loss of PAP coverage, so reduced PAP use in BIPOC may further
exacerbate sleep health disparities.

In this issue of the Journal, Borker and colleagues (pp. 339-346)
analyzed data from a nationwide sample of adults with OSA who used
their PAP for at least 30 seconds, exploring differences in use by
neighborhood racial and ethnic composition (7). Nearly 800,000
individuals were included together with data regarding their PAP use.
Each person’s 5-digit ZIP code was mapped to ZIP code tabulation areas
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