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Supplementary Fig. 1 Different media used for optimization of best culture conditions and Immunocytochemistry of PECs marker CD34 (green) for experiment design 1. (a) Six different media were tested. Cells were treated with different combinations of factors in these six different media in 96 well plates which Under the conditions “MTeSR1/EGM2”, the media gradually changed from MTeSR1 to EGM-2. DMEM/F12+N2+B27 medium which was called Differentiated Medium (DF) was a defined serum-free medium. Experimental timelines ran 8 days long and consisted of growth factors addition in fresh medium on day 1, 2, 4 and 6 and were fixed and stained on day 8. Cells were seeded onto Matrigel-coated 96-well plates in a monolayer at 4 x 104 cells/well. (b) Immunocytochemistry data were analyzed in a semi-quantitative score method completely explained in method section. Briefly, relative CD34+ cell yield (number sign), cell detachment (low/ medium/ high) and CD34+ coverage (disperse/ aggregated / extensive) were qualitatively assessed for each treatment condition by two independent observers. Among sixteen treatment conditions 6 and 10 treated with DMEM/F12+N2+B27 illustrated the expression of CD34. Rest of the conditions did not show any CD34 expression. Conditions 7 and 9 had a big area of cell death due to suspected cytotoxicity concentrations of BIO and SB431542. Different treatment conditions for experiment design 1. iPSC: induced pluripotent stem cell; mT: mTeSR1 medium; EGM2:Endothelial Cell Growth Medium2; EGM2+: endothelial growth media2 + 2% FBS; DF: DMEM/F12+B27+N2; ActA: Activin A 25 ng/ml; B4: Bone Morphogenetic Protein 4,  30 ng/ml; V: Vascular Endothelial Growth Factor (VEGF) 50 ng/ml; F: basic Fibroblast Growth Factor 25 ng/ml ;  BIO: 6-Bromoindirubin-3'-oxime (Wnt pathway activator) 1.5 μM; S: SB431542 10 μM. Nuclei are stained with DAPI in blue. Scale bar, 64 μm.  
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Supplementary Fig. 2 Different treatment conditions and Immunocytochemistry of PECs marker CD34 (green) for experiment design 2; (a) Experimental timelines ran 6 days long and consisted of growth factors addition in fresh medium on day 1, 2 and 4 and were fixed and stained on day 6. Cells were seeded onto Matrigel-coated 96-well plates in a monolayer at 4 x 104 cells/well. Immunocytochemistry data were analysed in a semi-quantitative score method mentioned earlier. As mention before, because of high cell death observed in conditions containing BIO 1.5µM the concentration of BIO was reduced to 0.5 μM in this experiment. (b) Immunocytochemistry results did not show any expression of CD34 even for conditions that worked in previous experiments (condition 2 and 8 in supplementary data 2). Up to this point, not consistent results using bFGF in treatments observed in repeated experiments. Moreover, high amount of cell death observed in the condition containing BIO (condition 1) and cells containing SB 431542 from day 2 (conditions 3, 5, 6 and 10). Data with n=2 biological replicate and n=6 of technical replicates are shown. Cells were seeded into Matrigel-coated 96-well plates in monolayer at 4 x 104 cells/well. Cells were left to settle for 48hrs. iPSC: induced pluripotent stem cell;; DF: DMEM/F12+B27+N2; ActA: Activin A 25ng/ml; B4: Bone Morphogenetic Protein 4,  30ng/ml; V: Vascular Endothelial Growth Factor (VEGF) 50ng/ml; F: basic Fibroblast Growth Factor 25ng/ml ;  BIO: 6-Bromoindirubin-3'-oxime 0.5 μM; S: SB431542 10 μM. Nuclei are stained with DAPI in blue. Scale bar, 64 μm.
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Supplementary Fig. 3 Different treatment conditions and Immunocytochemistry of PECs marker CD34 (green) for experiment design 3. (a) Experimental timelines ran 6 days long and consisted of growth factors addition in fresh medium on day 1, 2 and 4 and were fixed and stained on day 6. Cells were seeded onto Matrigel-coated 96-well plates in a monolayer at 4 x 104 cells/well. Immunocytochemistry data were analysed in a semi-quantitative score method mentioned earlier.

The third experiment was a repeat of the second experiment. The only difference between the second and the third experiment was just the concentration of BIO and SB 431542 which were reduced to 0.15uM and 2uM respectively. (b) Among eleven treatment conditions condition 1 containing reduced concentration of BIO and SB431542 illustrated the expression of CD34 marker. Rest of the conditions did not show any CD34 expression. Conditions 3 and 6 had some area of cell detachment presumably due to the long-term cytotoxic effect of SB431542. Condition 8 comprising of bFGF from day two had a considerable amount of cell detachment. iPSC: induced pluripotent stem cell; ActA: Activin A 25ng/ml; B4: Bone Morphogenetic Protein 4,  30ng/ml; V: Vascular Endothelial Growth Factor (VEGF) 50ng/ml; F: basic Fibroblast Growth Factor 25ng/ml ; BIO: 6-Bromoindirubin-3'-oxime 0.15μM; S: SB431542 2μM. Nuclei are stained with DAPI in blue. Scale bar, 64 μm. 
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[bookmark: _Hlk38277693][bookmark: _Hlk38277749][bookmark: _Hlk37241386]Supplementary Fig. 4 Different treatment conditions and Immunocytochemistry of PECs marker CD34 (green) for experiment design 3. (a) Experimental timelines ran 6 days long and consisted of growth factors addition in fresh medium on day 1, 2 and 4 and were fixed and stained on day 6. Cells were seeded onto Matrigel-coated 96-well plates in a monolayer at 4 x 104 cells/well. Immunocytochemistry data were analysed in a semi-quantitative score method mentioned earlier. Current experiment intended to find out the effect of SB 431542 and BMP4 for different time points. (b) Eleven treatment conditions were used to assess the effect of BMP4, BIO and SB 431542 for different time points. Activin A and VEGF are present in all the conditions except 10 and 11. Conditions 1 and 2 containing BMP4 but not BIO and SB 431542 had very low CD34 expression. Conditions 3 and 4 containing SB 431542 for 4 days had a big area of cell death and no or very low expression of CD34. Conditions 5, 6 & 7 containing BMP4 and BIO and also only 2 days SB 431542 showed an extensive amount of CD34 coverage and very low cell detachment area. Conditions 8 & 9 containing SB 431542 from day 2 to 5 had a considerable amount of cell death and no or very low expression of CD34. Conditions 10 and 11 with BMP4 only and VEGF only treatment respectively does not show any CD34 expression. Condition 12 is the negative control (DF only) condition. Nuclei are stained with DAPI in blue. Scale bar, 164 μm. 
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Supplementary Fig. 5 Different treatment conditions and Immunocytochemistry of PECs marker CD34 (green) for experiment design 5.  (a) Twelve treatment conditions were used to assess the effect of BIO for different time points in presence or absence of SB 431542 and BMP4. Activin A and VEGF are present in all the conditions except condition 13 as the control. (b) Conditions 1 and 2 containing BMP4 and BIO for 3 days and the difference between the two conditions is SB 431542 which is not included in condition 2 and it shows relatively less CD34 expression. Conditions 3 and 4 have BIO for 5 days which clearly shows considerable reduction in CD34 expression. Furthermore, condition 3 has, more area of cell detachment compared to condition 4 which is most probably due to having both SB 431542 and BIO together for the last 2 days.  Condition 5 containing BIO for 3 days also SB 431542 for the last 2 days had comparatively higher CD34 expression compared to similar condition without SB 431542 (condition 6). Furthermore, conditions having BIO for 3 days (conditions 1, 5, 6, 9 & 10) have more CD34 expression in comparison with conditions having BIO only for 1 day (condition 7 & 8). This is become more evident when using SB 431542 for the last 2 days (conditions 2 vs 10). Condition 13 is the negative control (DF only) condition. Nuclei are stained with DAPI in blue. Scale bar, 64 μm. 
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[bookmark: _Toc420913908][bookmark: _Toc420869758]Supplementary Fig. 6 (a) Illustrative picture of CD34 expression under similar conditions (SB 4311542 only). Data from two iPSC batches shows comparatively different expression patterns. The second batch of iPSC cells (a2) expressed more CD34 compared to the first batch of CD34 at day five of treatment (a1). Scale bar, 64 μm. (b) immunostaining of iPSC-derived PECs in the presence of SB 431512 only. Data for five days shows relatively high expression of CD34 positive cells (SB 431542 only). However, using SB 431512 in combination with Eylea (VEGF-inhibitor) remarkably suppressed the expression of CD34 positive cells, only some dimly positive cells could be observed.  Scale bar, 64
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Supplementary Fig. 7 Example quality control for RNA isolated from CD14+ cells. RNA Integrity numbers (RINs) were calculated from the Bioanalyzer traces. The Agilent Bioanalyzer RNA assay analyses the quality of RNA using only 1ul of sample. An RNA Integrity Number (RIN score) is generated for each sample on a scale of 1-10 (1=lowest; 10=highest) as an indication of RNA quality. The 18s/28s ratio and an estimation of concentration are also produced.
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Treatment Experiment 6 (iPSC, DM, Extra 2.5% Matrigel) Relative Cell
no. Day 1 Day 2 Day 4 Day 6 CD34+ | detachment Coverage
6.1 ACtA/BANV B4V B4V Fixed Low Aggregated
6.2 ActA/B4V v \Y Fixed Low Aggregated
63 ActA/BANV vis S Fixed Medium N/A
64 ACtA/B4/V/BIO** vis VIS Fixed Medium Dispersed
65 ActA/B4/V/BIO** B4V v/S Fixed Low Extensive
66 ACtA/BA/V/BIO** | B4/V/BIO** v/S Fixed Low Extensive
6.7 ACtA/B4/V/BIO** | ActA/B4/V/BIO** VIS Fixed Low Extensive
68 ACtA/V/BIO** v/S VIS Fixed Medium Dispersed
69 ActA/B4/V/BIO** B4/V/S B4V/S Fixed Medium N/A
6.10 B4 B4 B4 Fixed Low NA
6.11 \% \Y% \% Fixed Low NA
6.12 DF DF DF Fixed Low NA
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Treatment Experiment 7 iPSC, DM, Extra 2.5% Matrigel) Relative Cell .
no. Day 1 Day 2 Day 4 Day 6 CD34+ | detachment Coverage
Dispersed
7.1 ActA/B4/V/BIO** | B4/V/BIO** vis Fixed Low
aggregated
72 ActA/B4/V/BIO** | B4/V/BIO** v Fixed Low Dispersed
73 [ ActA/B4/V/BIO** [ B4/V/BIO** BIO**/V/S Fixed Medium Dispersed
74 | ACtA/B4/V/BIO** | B4/V/BIO** V/BIO** Fixed Low Dispersed
75 [ ActA/B4/V/BIO** V/BIO** \} Fixed Low Aggregated
7.6 [ ActA/B4/V/BIO** V/BIO** v Fixed Low Aggregated
77 ACtA/B4/V/BIO** B4V v Fixed Low Aggregated
78 ActA/B4/V/BIO** B4V \&} Fixed Low Aggregated
79 ActA/V/BIO** V/BIO** VIS Fixed Low Dispersed
7.10 ActA/V/BIO** B4/V/BIO** Vvis Fixed Low Dispered
aggregated
7.11 ActA/V/BIO** V/BIO** v Fixed Low Dispersed
712 ActA/V/BIO** v v Fixed Low Aggregated
713 DF DF DF Fixed Low NA
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Overall Results for sample 11: CD+14
RNA Area: 407.3
RNA Concentration: 520 ng/pL
rRNA Ratio [28s/18s]: 2.0
RNA Integrity Number (RIN): 8.3 (B.02.08)
Result Flagging Color: [ ]
Result Flagging Label: RIN: 8.30
Fragment table for sample 11: CD+14
Name Start size End size Area % of total
[nt] [nt] area
188 1047 1907 373 9.1
288 2738 3946 76.3 187
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Treatment Experiment 1 (iPSC) on Monolayer Relative Cell Coverage
no. Day 1 Day 2 Day 4 Day 6 CD34+ | detachment 8
. . mT/EG EG . .
1.1 mT(ActA/B4/V/F) mT(B4/V/F) M2(BAVF) M2BAVF) Medium Dispersed
mT/EG EG
2 C /V/ /V/ I
1 mT(ActA/B4/V/F) mT(B4/V/F) M2HBAN/E) | MBIV Low Dispersed
mT/EG
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mT/EG EG
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1 mT(ActA/B4/V/BIO) | mT(ActA/B4/V/BIO) M2HVIS) M2HVIS) High NA
1.6 DF(ActA/B4/V/F) DF(B4/V/F) DF(B4/V/F) DF(B4/V/F) Low Aggregated
17 DF(ACtA/B4/V/BIO) |  DF(ACtA/B4/V/F) DE(V/S) DE(V/S) High NA
18 DF DF DF DF Low NA
19 DF(ActA/B4/V/BIO) DF(B4/V/F) DEB4VFF) | DEBAVIE) High NA
1.10 DF(B4) DF(V/F) DF(V/F) DF(V/F) Low Dispersed
1.11 hES(B4) hES(V/F) hES(V/F) hES(V/F) Low N/A
mT/EG NA
2 ) (3 ), ,
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