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SUPPLEMENTAL FIGURE LEGENDS

Supplemental Figure E1. Hydrodynamic diameter, zeta potential and DNA binding capacity
of PEl4-MAs/PEG-OA/Cho nanoparticles. (4) Gel electrophoresis shows the binding of
synthesized PElg0-MA5 to plasmid DNA. Numbers above lanes refer to the mass ratio (w/w) of
polymer:plasmid. Full restriction is observed at a w/w of 6. (B)'H NMR (CDCl;, 400 MHz) of
polyethylenimine Mn = 600 (PElgy), myristic acid (MA), and conjugated PElgg-
MA;.Conjugation shifts a-carbon (i) resonance upfield (2.35 -> 2.17) while broadening PEI
resonance. (C) Hydrodynamic diameter of PEIo-MAs/PEG-OA/Cho nanoparticles mixed with
DNA (w/w = 24, 153 £ 68 nm) and without DNA (w/w = 0, 325 £ 308 nm). (D) Zeta potential
(charge) of PEIgp-MA5s/PEG-OA/Cho nanoparticles mixed with DNA (w/w = 24) is +18.3 £ 5.2
mV. Zeta potential of the nanoparticles without DNA (w/w = 0) is +34.9 £ 9.6 mV.
Supplemental Figure E2. Nanoparticle delivery of CMV-empty plasmid does not change
alveolar simplification caused by neonatal hyperoxia. H&E staining of lung paraffin sections
shows alveolar simplification in mice treated with hyperoxia (HO) alone and HO with nanoparticle
delivery of CMV-empty plasmid. Mice were exposed to HO or room air (RA) from P1 to P7
followed by RA exposure until lung harvest at P28. Nanoparticle delivery was performed at P2.
Nanoparticle delivery of CMV-empty plasmid does not improve lung structure in hyperoxia-treated
mice. Magnification: top panels, x200; bottom panels, x400.

Supplemental Figure E3. PEl4-MAs/PEG-OA/Cho nanoparticles deliver CMV-GFP into
pulmonary microvascular endothelial cells. (4) Confocal images show that GFP is present in
perinuclear regions of endothelial cells stained with PECAM-1 (arrowheads). CMV-GFP plasmid

was incapsulated into nanoparticles and the nanoparticle DNA complexes were injected at P2.
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Lungs were harvested at P5. Controls include delivery of nanoparticles containing CMV-empty
plasmid. Scale bars are 10um (top panels) and 2um (bottom panels). (B) High magnification
confocal images show the presence of GFP (green) and DyLight 650 quantum dots (purple) in
microvascular lung EC stained with PECAM-1. Cell nuclei were stained with DAPI (blue). Cell
surface PECAM-1 was removed using a deconvolution option in Imaris software (bottom image),
indicating the presence of GFP and DyLight 650 inside the cell. Scale bars are 2pm.
Supplemental Figure E4. PEl-MAs/PEG-OA/Cho nanoparticles deliver CMV-Foxf1
plasmid to pulmonary endothelial cells and myofibroblasts. (4) CMV-Foxfl plasmid was
incapsulated into nanoparticles and nanoparticle DNA complexes were injected at P2. Lungs were
harvested at P4. FACS sorting was used to purify endothelial cells (CD317CD45-CD326-,
abbreviated CD31) and myofibroblasts (CD140a*CD31-CD45-CD326-, abbreviated CD140a).
Nanoparticles with CMV-empty plasmid were used as a control (CMV). RNA was prepared from
FACS-sorted cells. After DNAse treatment and the reverse transcriptase step, three different
concentrations of cDNA (Ix, 2x and 3x) were analyzed. RT-PCR shows the presence of
exogenous, plasmid-derived Foxf/l mRNA in endothelial cells and myofibroblasts. Expression
levels of exogenous Foxfl mRNA were higher in endothelial cells compared to myofibroblasts
(n=3-4 mice per group), p<0.05 is *, p<0.01 is **. (B) Schematic shows CMV-FoxfI expression
plasmid, which was incapsulated into nanoparticles. Forward primer (HA) and reverse primer (F1-
Rev) were used to amplify the 595bp PCR product. (C) Exogenous Foxfl mRNA was undetectable
in FACS-sorted cells at P12.

Supplemental Figure ES. PElg-MAs/PEG-OA/Cho nanoparticles target microvascular
endothelial cells but not endothelial cells of large blood vessels. Confocal images show that

GFP (green) is present in perinuclear regions of endothelial cells (arrowheads) stained with
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endomucin (red). Cell nuclei were stained with DAPI (blue). CMV-GFP plasmid was incapsulated
into nanoparticles and the polymer/ DNA complexes were injected at P2. Lungs were harvested at
P5. Controls include delivery of nanoparticles containing CMV-empty plasmid. Abbreviations: EC,
endothelial cell; al, alveolus; V, blood vessel. Scale bars are 10um (top panels) and 2pum (bottom
panels).

Supplemental Figure E6. Intratracheal delivery of PEI¢-MAs/PEG-OA/Cho nanoparticles
is ineffective for targeting of pulmonary cell types. Fluorescently-labeled (DyLight 650)
nanoparticles were used for intratracheal delivery in P2 mice. Lungs were harvested at P5 and used
for FACS analysis. FACS gating strategy and fluorescence profiles are shown for hematopoietic
(a), endothelial (b), epithelial (¢) and stromal cells (d). DyLight 650 is shown by colored lines in
individual mice (n=4). PEl4,0-MAs/PEG-OA/Cho nanoparticles do not target pulmonary cell types
after intratracheal delivery.

Supplemental Figure E7. Nanoparticle delivery of FOXM1 or FOXF1 increases capillary
density in hyperoxia-treated lungs. (4) Endomucin staining and confocal imaging show alveolar
microvascular networks (green) in alveolar regions of P28 mice. Mice were exposed to hyperoxia
(HO) or room air (RA) from P1 to P7 followed by RA exposure until the lung harvest at P28.
PEl¢00-MAs/PEG-OA/Cho nanoparticles containing CMV-Foxml, CMV-Foxfl or CMV-empty
(control) were delivered at P2 via the facial vein. DAPI was used to stain cell nuclei. Capillary
density in HO-treated lungs is increased after nanoparticle delivery of FOXM1 or FOXF1. (B)
Intravascular labeling with Isolectin B4 (green) shows that nanoparticle delivery of CMV-Foxm 1
or CMV-FoxfI increases capillary density in alveolar regions. Isolectin B4 was i. v. injected 1hr

before harvesting the mice at P14. Scale bars are 30um.

E4



Supplemental Figure E8. Nanoparticle delivery of FOXM1 or FOXF1 improves endothelial
coverage in alveoli of hyperoxia-treated mice. Immunostaining for PECAM-1 (dark purple)
shows alveolar microvascular networks in P28 lungs. Mice were exposed to hyperoxia or room air
(RA) from P1 to P7 followed by RA exposure until lung harvest at P28. Nanoparticles containing
CMV-Foxml, CMV-Foxfl or CMV-empty (control) were delivered at P2. Nuclear fast red (red)
was used for counterstaining. Endothelial coverage in alveoli (arrowheads) is improved after
nanoparticle delivery of FOXM1 or FOXF1. Arrows show the absence of PECAM-1 staining in
alveolar septa. Scale bars are S50um.

Supplemental Figure E9. Increasing the dose of CMV-Foxm1/ nanoparticle complexes does
not improve biological effects. (4-B) H&E staining (A) and immunostaining for endomucin (B)
show alveolar structure and capillary density in P28 lungs. Mice were exposed to hyperoxia (HO)
or room air (RA) from P1 to P7 followed by RA exposure until lung harvest at P28. Two different
doses of nanoparticles containing either CMV-Foxm1 or CMV-empty (CMV) (5pug and 10ug) were
delivered at P2. (C-D) Both concentrations of nanoparticle/ CMV-Foxml complexes decrease
alveolar size (C) and increase capillary density (D). The percentage of airspaces was calculated
using 10 random H&E-stained lung images. Endomucin-stained area was quantified using 10
random lung images (n=3 mice), p<0.01 is **, p<0.05 is *, n.s. is not significant.

Supplemental Figure E10. Delivery of either CMV-Foxml1 or CMV-FoxfI plasmids without
nanoparticles does not affect alveolarization and angiogenesis after neonatal hyperoxic
injury. (4-B) H&E staining (A) and immunostaining for endomucin (B) show alveolar structure
and capillary density in P28 lungs. Mice were exposed to hyperoxia (HO) or room air (RA) from
P1 to P7 followed by RA exposure until lung harvest at P28. CMV-Foxm1, CMV-Foxf1 or CMV-

empty (CMV) plasmids without nanoparticles were 1. v. injected at P2. (C-D) Delivery of plasmid
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DNAs without nanoparticles does not affect alveolar size (C) and capillary density (D). The
percentage of airspaces was calculated using 10 random H&E-stained lung images. Endomucin-
stained area was quantified using 10 random lung images (n=3 mice), p<0.01 is **, n.s. is not
significant.

Supplemental Figure E11. Nanoparticle delivery of FOXM1 or FOXF1 decreases arterial
remodeling in hyperoxia-treated lungs. (4-B) Mice were exposed to hyperoxia (HO) or room
air (RA) from P1 to P7 followed by RA exposure until lung harvest at P28. Nanoparticles
containing CMV-Foxml, CMV-Foxfl or CMV-empty (control) were delivered at P2. Pulmonary
arteries are shown with green arrowheads (A). H&E staining shows that hyperoxia exposure causes
lung remodeling and thickening of arterial walls (B). Nanoparticle delivery of FOXM1 or FOXF1
decreases arterial remodeling after hyperoxia. (C) H&E staining shows the location and structure
of pulmonary arteries and veins in room air-exposed mice. (D-E) Immunostaining for aSMA (red)
and endothelial markers PECAM-1 and Endomucin (green) was performed using room air-
exposed lungs and shows smooth muscle layers in pulmonary arteries and veins. Abbreviations:
Ar, artery; V, vein; Br, bronchiole. Magnification: top panels, x100; bottom panels, x400.
Supplemental Figure E12. Delivery of either CMV-Foxml or CMV-FoxfI plasmids to room
air-exposed mice does not affect alveolarization and angiogenesis without injury. (4-B) H&E
staining (A) and immunostaining for endomucin (B) show alveolar structure and capillary density
in P28 lungs. Mice were exposed to room air (RA) from P1 until lung harvest at P28. Nanoparticles
with CMV-Foxmi, CMV-Foxfl or CMV-empty (CMV) plasmids were i. v. injected at P2. (C-D)
Delivery of plasmid DNAs does not affect alveolar sizes (C) and capillary density (D) without

lung injury. The percentage of airspaces was calculated using 10 random H&E-stained lung
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images. Endomucin-stained area was quantified using 10 random lung images (n=3 mice), n.s. is
not significant.

Supplemental Figure E13. Nanoparticle delivery of FOXM1 or FOXF1 does not prevent the
loss of pulmonary endothelial cells or alter body weight after hyperoxic injury. (4) Bar graph
shows body weights of P7 mice at the end of neonatal hyperoxia exposure. Mice were exposed to
hyperoxia (HO) or room air (RA) from P1 to P7. Nanoparticles containing CMV-Foxml, CMV-
Foxfl or CMV-empty (CMV) plasmids were 1. v. injected at P2. Mice were harvested at P7. HO
decreases body weights in neonatal mice (n=4-6 mice per group). (B) H&E staining shows alveolar
simplification in all hyperoxia-treated groups at the end of lung injury. Representative images are
shown from n=3 mice in each group. (C) FACS analysis shows that HO decreases total numbers
endothelial cells in lung tissue (n=3 mice). FACS was performed at P7. Endothelial cells were
identified as CD317CD45" live cells. (D) Nanoparticles containing CMV-Foxm1, CMV-FoxfI or
CMV-empty (CMV) equally targeted pulmonary endothelial cells at P7 (n=3 mice per group),
p<0.01 is **. NS is non-significant differences.

Supplemental Figure E14. Nanoparticle delivery of FOXM1 or FOXF1 does not change
endothelial cell viability after hyperoxic injury. (4) FACS gaiting strategy to identify
endothelial cells (EC, CD317CD45) in lung tissue. Mice were exposed to hyperoxia (HO) or room
air (RA) from P1 to P7. FACS analysis of enzymatically-digested lung tissue was performed at the
end of hyperoxia injury at P7. Nanoparticles containing CMV-Foxm1, CMV-Foxfl or CMV-empty
(control) were delivered at P2. 7-AAD viability dye was used to identify necrotic ECs. Dot plots
show FACS analysis of cells obtained from HO-treated lungs. (B) Percentages of necrotic ECs
were quantified (n=3-4 mice per group) and show no changes after nanoparticle delivery of

FOXMI1 or FOXF1. (C) Bar graph shows a comparison between ECs with nanoparticles and ECs
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without nanoparticles. Cell viability is similar in ECs containing nanoparticle-DNA complexes
(Nanoparticle™ EC) compared to ECs without nanoparticles (Nanoparticle™ EC) (n=3-4 mice per
group). NS is non-significant differences.

Supplemental Figure E15. Nanoparticle’ DNA complexes increase FlkI and Vegfa mRNAs
at the end of lung injury. Mice were exposed to hyperoxia (HO) or room air (RA) from P1 to P7.
Nanoparticles containing CMV-Foxm 1, CMV-Foxfl or CMV-empty (CMV) were delivered at P2.
Mice were harvested at P7. qRT-PCR shows that nanoparticle delivery of DNA plasmids increases
Flkl and Vegfa mRNAs in whole lung RNA (n=3 mice per group). Flkl and Vegfa mRNA were
normalized to factin mRNA, p<0.01 is **. NS is non-significant differences.

Supplemental Figure E16. Nanoparticle delivery of CMV-Foxml1 or CMV-FoxfI increases
the number of Ki-67-positive endothelial cells at P9. (4) Co-localization of Ki-67 (red) with
endothelial nuclear marker ERG (green) shows proliferative endothelial cells (yellow, arrows).
Mice were exposed to hyperoxia (HO) or room air (RA) from P1 to P7 followed by RA exposure
until lung harvest at P9. Nanoparticles containing either CMV-Foxm 1, CMV-Foxf1 or CMV-empty
(CMV) were delivered at P2. (B) Co-localization of Ki-67 with macrophage marker MAC3 shows
proliferative macrophages (arrowheads). Inserts show high magnification images of Ki-67-
positive macrophages. (C-D) Nanoparticle delivery of CMV-FoxmlI or CMV-FoxfI increases the
proliferation of endothelial cells (C) but does not change the proliferation of macrophages at P9
(D). Percentages of Ki-67-positive endothelial cells and macrophages were calculated using 10

random images (n=3 mice), p<0.01 is **, p<0.05 is *, n.s. is not significant.
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Bolte et al., Suppl.Fig.4
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Bolte et al., Suppl.Fig. 7
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Bolte et al., Suppl.Fig.9
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Bolte et al., Suppl.Fig.10
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Bolte et al., Suppl.Fig.11
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Bolte et al., Suppl.Fig.13
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Bolte et al., Suppl.Fig.16
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