Supplemental Figures:Supplemental Figure 1. Representative images of iPSC to EP differentiation with formation of a mesodermal monolayer and enrichment of endothelial progenitor population. Scale Bar is 200 µm.
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[image: ]Supplementary Figure 2: (A) Representative gating strategy used to isolate CD34⁺ cells by flow cytometry. (B) Representative offset histograms showing CD31, CD45, CD140a, and CD140b expression within the CD34⁺ gated population from neonatal donor hiPSC-derived endothelial progenitors (ND1–ND3, green) and mature donor hiPSC-derived endothelial progenitors (MD1–MD3, purple). Unstained controls are shown in gray. ND-hiPSC-EPs exhibited a mixed CD31⁻/CD31⁺ distribution within the CD34⁺ population, whereas MD-hiPSC-EPs were predominantly CD31⁺. CD45 remained comparable to the unstained control across all cell lines, indicating no detectable CD45 expression. CD140a and CD140b showed shifts relative to unstained controls, but without a consistent ND- or MD-specific pattern. (C) Quantification of CD31, CD45, CD140a, and CD140b population fractions within the CD34⁺ gated population. N = 3-6 independent differentiations. One-way-ANOVA with comparisons between ND-1/MD-1, ND-2/MD-2 and ND-3/MD-3. ** = p<0.01, *** = p<0.001, **** = p<0.0001.



[image: ]Supplemental Figure 3: (A) Representative immunostaining images showing VE-Cadherin (green), nuclei (blue) on the left and CD31 (green) and DAPI (blue) on the right from hiPSC-EPs cultured in 2D for 7 days in EGM2. Note the distinct membrane localization of VE-Cadherin and higher cell density in ND-iPSC-EPs, as well as the enlarged nuclei observed in MD-iPSC-EPs. (B) Quantification of cell density (cells/cm²), percent CD31+, and mean perinuclear VE-Cadherin signal. N=6-30 regions of interest. One-way-ANOVA with comparisons between ND-1/MD-1, ND-2/MD-2 and ND-3/MD-3. * = p<0.05, ** = p<0.01, *** = p<0.001, **** = p<0.0001. Scale bar: 250 µm.




[image: ]Supplemental Figure 4: (A) Representative immunofluorescence images of ND- and MD-hiPSC-EPs, stained for DAPI (blue), and Senescence marker β-galactosidase (green) with or without the senescence inducing drug palbociclib following 7 days of culture. Scale bar = 200 μm. (B) Quantification of senescent cell fraction. Palbociclib treatment effectively induces senescence. MD lines do not display higher fractions of senescent cells. N = 8-21 regions of interest. Two-way ANOVA indicates row, column and interaction factors are all statistically significant with p<0.0001.



[image: ]Supplemental Figure 5: (A) Multidimensional scaling (MDS) plot of dimensions 1 and 2. Dimension 1 (34% variance) shows strong grouping by somatic cell origin, while dimension 2 (18%) reveals weaker separation by donor age.



[image: ]Supplemental Figure 6: (A) Number of differentially methylated regions (DMRs) between each neonate and mature cell line. (B) Number of DMRs between each neonate line and every other neonate line. (C) Number of DMRs between each mature line and every other neonate line. (D) Heatmap of DMR-associated genes common to all ND/MD comparisons with an average CpG value difference greater than 0.1.



[image: ]Supplemental Figure 7: Heatmap of relevant differentially methylated region (DMR)-associated genes that are expressed in hiPSC-EPs. Gene associated DMRs are shared across at least two ND/MD comparisons, with a methylation difference of less than 0.1 for the third ND/MD comparison. (B) Horvath predicted age shows no clear trends, with some lines appearing to have a negative predicted age similar to undifferentiated iPSCs. N = 3 independent differentiations, * = p <0.05. (C) Predicted gestational age based on the Knight epigenetic clock, showing significantly lower predicted gestational age in ND-1/MD-1 and ND-2/MD-2 and significantly lower age in ND-2/MD-3. N = 3. One-way-ANOVA with comparisons between ND-1/MD-1, ND-2/MD-2, ND-3/MD-3 and ND-2/MD-3. *p <0.05. **p 0.01, ****p <0.00001.



[image: ]Supplemental Figure 8. (A) MDS plot of dimensions 1 and 2 showing strong grouping along somatic cell origins in dimension 1 and weak grouping among age groups in dimension 2. (B) MDS plots of dimension 2 and 4 showing strong grouping in dimension 2 and ND but not MD grouping in dimension 4.



[image: ]Supp Figure 9. (A) Nitric Oxide Mediated Signal Transduction demonstrates elevated gene expression in ND1 and ND2 relative to other donors. (B) Barbed End Actin Filament Capping displays greater activation in ND1 and MD1 compared to other lines, suggesting donor-specific effects. (C) Regulation of Extracellular Matrix Organization reveals higher expression in ND1 and ND2, with ND3 clustering with MD lines but showing increased activation relative to other MD donors.




[image: ]Supplemental Figure 10. 
a/b/c
a: Treated for 3+ passages as hiPSCs
b: Treated during differentiation
c: Treated during network formation

(A) Graphical abstract showing the timing of mitoTEMPO treated and untreated groups used for comparison. (B)  Representative images of hiPSC-EPs treated and untreated with mitoTEMPO at various stages and after 7 days of encapsulation in a Collagen/NorHA hydrogel. Only hiPSC pretreatment without mitoTEMPO supplement during differentiation formed interconnected networks. Scalebar is 200 µm.



[image: ]Supplemental Figure 11. Significantly enriched pathways between MD1- and MTD1-hiPSC-EPs. Dot plot displaying pathways significantly enriched in MTD1-hiPSC-EPs (negative NES, left) or MD1-hiPSC-EPs (positive NES, right) from fast gene set enrichment analysis (FGSEA). Pathways are manually grouped by biological process and ordered within each group by normalized enrichment score (NES). Dot size represents statistical significance (-log10 adjusted p-value) and dot color indicates NES magnitude, with darker shades reflecting stronger enrichment.
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Supplemental Figure 7: Heatmap of relevant differentially methylated region (DMR)-associated genes that are expressed in hiPSC-EPs. Gene
associated DMRs are shared across at least two ND/MD comparisons, with a methylation difference of lessthan 0.1 for the third ND/MD
comparison. (B) Horvath predicted age shows no clear trends, with some lines appearing to have a negative predicted age similarto
undifferentiated iPSCs. N = 3 independent differentiations, * = p <0.05. (C) Predicted gestational age based on the Knight epigenetic clock,
showing significantly lower predicted gestational age in ND-1/MD-1 and ND-2MD-2 and significantly lower age in ND-2MD-3. N =3. One-way-
ANOVA vith comparisons between ND-1/MD-1, ND-2/MD-2, ND-3/MD-3 and ND-2/MD-3. p <0.05. *p 0.01, ***p <0.00001




image8.TIF
>

1
®

8
©

3 ° © ONDZ
00

T e e E @1

Leading logFC dim 1 (26%)

Leading logFC dim 2 (18%)

”
o°
%

[ele)

05
1
o
@)
=
8

00 O

4 °8

-0.5

Leading logFC dim 4 (9%)
0.0
1

-1.0

T T T T T T
-1.0 -0.5 0.0 0.5 1.0 15
Leading logFC dim 2 (18%)

Supplemental Figure 8. (A) MDS plot of dimensions 1 and 2 showing strong grouping along somtic cell origins in dimension 1 and
weak grouping among age groups in dimension 2. (B) MDS plots of dimension 2 and 4 showing strong grouping in dimension 2 and ND
but not MD grouping in dimension 4
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Supp Figure 9. (A) Nitric Oxide Mediated Signal Transduction demonstrates elevated gene expression in ND1 and ND2 relative to other donors. (B) Barbed End Actin
Filament Capping displays greater activation in ND1 and MD1 compared to other lines, suggesting donor-specific effects. (C) Regulation of Extracellular Matrix
Organization reveals higher expression in ND1 and ND2, with ND3 clustering with MD lines but showing increased activation relative to other MD donors.
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Supplemental Figure 12. (A) Graphical abstract showing the timing of mito TEMPO treated and untreated groups
used for comparison. (B) Representative images of hiPSC-EPs treated and untreated with mitoTEMPO at
various stages and after 7 days of encapsulation in a Collagen/NorHA hydrogel. Only hiPSC pretreatment
without mitoTEMPO supplement during diferentiation formed interconnected networks. Scalebar is 200 pm
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Supplemental Figure 11. Significantly enriched pathways between MD1-and MTD1-hiPSC-EPs. Dot plot displaying pathways significantly enriched in MTD1-hiPSC-EPs (negative NES, left) or
MD1-hiPSC-EPs (positive NES, right) from fast gene set enrichment analysis (FGSEA). Pathways are manually grouped by biological process and ordered within each group by normalized
enrichment score (NES). Dot size represents statistical significance (-og10 adjusted p-value) and dot color indicates NES magnitude, with darker shades reflecting stronger enrichment.
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Supplemental Figure 1. Representative images of iPSC to EP differentiation with formation of a
mesodermal monolayer and enrichment of endothelial progenitor population. Scale Bar is 200 um.
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Supplementary Figure 2: (A) Representative gating strategy used to isolate CD34 cells by flow cytometry. (B) Representative offset histograms showing CD31, CD45, CD140a, and CD140b
expression within the CD34° gated population from neonatal donor hiPSC-derived endothelial progenitors (ND1-ND3, green) and mature donor hiPSC-derived endothelial progenitors (MD1-
MD3, purple). Unstained controls are shown in gray. ND-hiPSC-EPs exhibited a mixed CD31-/CD3 1" distribution within the CD34" population, whereas MD-hiPSC-EPs were predominantly
CD31°. CD45 remained comparable to the unstained control across all cell lines, indicating no detectable CD45 expression. CD140a and CD140b showed shifts relative to unstained controls, but
without a consistent ND- or MD-specific pattem. (C) Quantification of CD31, CD45, CD140a, and CD140b population fractions within the CD34* gated population. N = 3-6 independent
differentiations. One-way-ANOVA with comparisons between ND-1/MD-1, ND-2/MD-2 and ND-3/MD-3. ** =p<0.01, *** = p<0.001, *** = p<0.0001
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Supplemental Figure 3: (A) Representative immunostaining images showing VE-Cadherin (green), nuclei (blue) on the left and CD31 (green)
and DAPI (blue) on the right from hiPSC-EPs cultured in 2D for 7 days in EGM2. Note the distinct membrane localization of VE-Cadherin and
higher cell density in ND-iPSC-EPs, as well as the enlarged nuclei observed in MD-iPSC-EPs. (B) Quantification of cell density (cells/em?),
percent CD31°, and mean perinuclear VE-Cadherin signal. N=6-30 regions of interest. One-way-ANOVA with comparisons between ND-
1/MD-1,ND-2/MD-2 and ND-3/MD-3. * = p<0.05, **= p<0.01, *** = p<0.001, **** = p<0.0001. Scale bar: 250 um.
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Supplemental Figure 4: (A) Representative immunofluorescence images of ND- and MD-hiPSC-EPS, stained for DAP! (blue), and Senescence
marker B-galactosidase (green) with or without the senescence inducing drug palbociclib following 7 days of culture. Scale bar = 200 um. (B)
Quantification of senescent cell fraction. Palbociclib treatment effectively induces senescence. MD lines do not display higher fractions of
senescent cells. N = 821 regions of interest. Two-way ANOVA indicates row, column and interaction factors are all statistically significant with
p<0.0001
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Supplemental Figure 5: (A) Multidimensional scaling (MDS) plot of dimensions 1 and 2. Dimension 1 (34% variance) shows strong
grouping by somatic cell origin, while dimension 2 (18%) reveals weaker separation by donor age.
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Supplemental Figure 6: (A) Number of differentially methylated regions (DMRs) between each neonate and mature cell line. (B) Number of DMRs between each
neonate line and every other neonate line. (C) Number of DMRs between each mature line and every other neonate line. (D) Heatmap of DMR-associated genes
common to all ND/MD comparisons with an average CpG value difference greater than 0.1.




