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Supplementary figure legends 27 

Supplementary figure 1. Phospho VE-cadherin antibody specificity and expression of YES and SRC 28 
 (a) Validation the specificity of the antibody against pVE-cadherin (Y685) by immunostaining in retinas 29 
from WT and VE-cadherin Y685F mutant mice. A, artery; V, vein. (b) Immunostaining with antibody 30 
against pVE-cadherin (Y731) in retinas from WT and VE-cadherin Y731F mutant mice. (c) 31 
Immunostaining with antibody against pVE-cadherin (Y731) in retinas from WT and VE-cadherin Y685F 32 
mutant mice. A, artery; V, vein. (d, e) Effectiveness of SRC or YES siRNA silencing in HUVECs 48 hours 33 
after transfection shown by qPCR, n=3 independent experiments. Bar graphs show mean ± S.E.M with 34 
individual data points. Scale bars, 50 µm. 35 
 36 
Supplementary figure 2. Yes floxed mice and phospho VE-cadherin immunostaining 37 
(a) Schematic picture showing targeting strategy of Yes floxed mouse. (b) Yes transcript levels from 38 
isolated lung endothelial cells from control or Yes iECKO mice at P6 shown by qPCR; tamoxifen 39 
treatment at P1-3. Control, n=5; Yes iECKO, n=8. (c-e) Immunofluorescence staining of Src iECKO P6 40 
retinas showing total VE-cadherin (magenta) and phosphorylated VE-cadherin (green) pY685 (c), pY658 41 
(d) and pY731 (e). Scale bars, 50 µm. (f) Immunostaining for pVE-cadherin (Y685) (green) and total VE-42 
cadherin (magenta) in ECs of vena cava in P6 control and Yes iECKO mice. Scale bars, 20 µm. 43 
Quantification of normalized ratio of pVE-cadherin/total VE-cadherin of data is shown in (g), control, 44 
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n=5; Yes iECKO, n=4. (h, i) Quantifications of pVE-cadherin immunostaining at Y685 and Y658 in P6 45 
control and Yes iECHet retinas. Control, n=3; Yes iECHet, n=3. (j, k) Quantifications of pVE-cadherin 46 
immunostaining at Y685 and Y658 in P22 control and Yes iECKO retinas. Control, n=3; Yes iECKO, n=5. 47 
Bar graphs show mean ± S.E.M with individual data points. A, artery; V, vein.  48 
 49 
Supplementary figure 3. Yes iECOE characterization 50 
(a) Schematic picture showing the targeted allele of H11-CAG-STOP-YES mouse. (b) Junctional 51 
localization of YES in Yes iECOE retinas was shown by immunostaining of YES (yellow) and VE-cadherin 52 
(magenta). Arrowheads indicate representative junctional localization of YES. Scale bar, 10 µm. (c) 53 
Localization of Yes overexpression ECs in vein (upper panel) and artery (lower panel) are shown by 54 
immunostaining of YES (red), pVE-cadherin (Y685) (green) and VE-cadherin (blue). Arrows indicate Yes 55 
overexpressing cells at branch points; arrowheads indicate control cells at branch points. Scale bar, 50 56 
µm. (d) Normalized percentages of Yes OE cells and control cells at branch points in veins and arteries. 57 
n=5 chimeric Yes iECOE retinas. Bar graph show mean ± S.E.M with individual data points. 58 
 59 
Supplementary figure 4. Vascular sprouting in Yes-deficiency aortic rings 60 
(a) Aortic rings taken from control or Yes iECKO mice cultured for 4 days with or without VEGFA. 61 
Vascular sprouts shown by CD31 immunostaining. Scale bar, 200 µm. Quantifications of the number 62 
and the length of the sprouts in different conditions shown in (b, c), control VEGFA-, n=5; control 63 
VEGFA+, n=4; Yes iECKO VEGFA-, n=6; Yes iECKO VEGFA-, n=6. Bar graphs show mean ± S.E.M with 64 
individual data points. 65 
 66 
Supplementary figure 5. EC phenotype in Yes-deficient retina vessels 67 
(a) Example image showing the segmentation of venous and arterial areas for the localization analysis 68 
of YFP+ ECs in P7 retinas. (b) Cre-induced expression of YFP (green) in Yes wt/wt and Yes fl/fl at P7 69 
after tamoxifen injection at P6. CD31 (magenta) shows all ECs. V, vein; A, Artery. Scale bars, 500 µm. 70 
(c, d) Localization of YFP+ ECs in P7 retinas after tamoxifen treatment at P6. Heat map intensity 71 
indicates the average density of YFP+ cells. n=6 retinas. (e) Vasculature in P6 retinas of Cdh5 iECKO 72 
mice with chimeric recombination, shown by CD31 immunostaining (magenta). Distribution of non-73 
recombined ECs with VE-cadherin expression is detected by immunostaining (Cyan). Dashed lines 74 
indicate an arterial region devoid of VE-cadherin+ ECs. V, vein; A, Artery. Scale bars, 500 µm. (f) 75 
Endothelial cell proliferation in P6 retinas from control (Yes fl/fl, CDH5CreERT2-) or Yes iECKO mice 76 
shown by EdU staining (magenta) with ERG (green) co-staining to identify endothelial nuclei. Scale bar, 77 
100 µm. Quantification shown in (g), control, n=6; Yes iECKO, n=5. (h) Apoptosis of endothelial cells in 78 
P6 retinas shown by co-staining of CD31 (magenta) and Cleaved Caspase3 (green). Arrows indicate 79 
cleaved caspase3+ ECs. Scale bar, 100 µm. Quantification is shown in (i), control, n=4; Yes iECKO, n=5. 80 
Bar graphs show mean ± S.E.M with individual data points. 81 
 82 
Supplementary figure 6. Adherens junction morphology in retinal vein and artery 83 
Morphology shown by immunostaining for VE-cadherin (magenta) and pVE-cadherin (Y685) (green). 84 
Arrowheads indicate jagged junction morphology. 85 
 86 
Supplementary figure 7. VE-cadherin internalization in Yes-deficiency HUVECs 87 
(a) VEGFA-induced VE-cadherin internalization in control or YES silenced cells detected by antibody 88 
feeding assay. Immunofluorescent signals for internalized and total VE-cadherin are shown in magenta 89 
and green respectively with nuclei (blue) co-stained with DAPI. Scale bar, 20 µm. (b) Immunoblotting 90 
using antibodies against p120 catenin or VE-caderin on VE-cadherin immunoprecipitates (IP) from YES 91 
silenced HUVECs with or without VEGFA treatment (50 ng/mL) for 15 min. GAPDH blotting on total 92 
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lysates run in parallel. (c) Quantification of p120 from the co-IP experiments shown in (b), n=3 93 
independent experiments. 94 
 95 
Supplementary figure 8. Activation of Rho-GTPases  96 
(a) Activation of CDC42, Rac1 and RhoA detected in control or YES silenced HUVECs with or without 97 
VEGFA treatment. Quantifications of activated CDC42, Rac1 and RhoA normalized to total protein 98 
levels (b-d). Bar graphs show mean ± S.E.M with individual data points.  99 
  100 

Supplementary figure 9. Vascular integrity in Yes-deficiency 101 
(a) Basal leakage of Evans blue in skin measured as: Evans blue level= (Abs620-102 
(abs500+abs740)/2)/weight (g). Control, n=5; Yes iECKO, n=7. (b, c) Blood-brain-barrier integrity 103 
assessed by measuring basal leakage of Evans blue (Control, n=5; Yes iECKO, n=7) and Cadaverine-104 
Alexa-555 (Control, n=6; Yes iECKO, n=5).  (d) pVE-cadherin (Y685) and VE-cadherin in adult mouse ear 105 
dermis vessels shown by immunofluorescence. V, vein; A, Artery. Scale bar, 50 µm. Quantification 106 
shown in (e), control, n=6; Yes iECKO, n=7. Bar graphs show mean ± S.E.M with individual data points.  107 
 108 

Supplementary videos 109 

Supplementary video 1. Live cell imaging of HUVECs transfected with control or YES siRNA in scratch 110 
wound healing assay. Images were taken every 15 min for 10 h. Migration of individual cells was 111 
tracked in ImageJ and their migratory routes are shown in color coded tracks (red, 1st row; yellow, 2nd 112 
row, green, 3rd row.  113 

Supplementary video 2. VE-cadherin dynamics shown by live imaging of HUVECs expressing GFP-114 
tagged VE-cadherin and transfected with control siRNA. Images were taken every 52 sec with confocal 115 
microscope. Examples of endocytosis of VE-cadherin+ vesicles are highlighted in boxed areas. 116 
Timestamps are min:sec. Scale bar, 10 µm. 117 

Supplementary video 3. VE-cadherin dynamics shown by live imaging of HUVECs expressing GFP-118 
tagged VE-cadherin and transfected with YES siRNA. Images were taken every 52 sec with confocal 119 
microscope.  Examples of the dynamics of VE-cadherin clusters are highlighted in boxed areas. 120 
Timestamps are min:sec. Scale bar, 10 µm. 121 

Supplementary video 4. Live cell imaging of control and YES silenced HUVECs stained with SiR-Actin 122 
dye. Images were taken every 1 min for 3 h. Scale bar, 50 µm. 123 

Supplementary video 5. Live cell imaging of migrating control HUVECs. Actin stress fibers shown by 124 
SiR-Actin staining. Timestamps are min:sec. Scale bar, 10 µm. 125 

Supplementary video 6. Live cell imaging of migrating YES silenced HUVECs. Actin stress fibers were 126 
shown by SiR-Actin staining. Arrows indicate the break of stress fibers. Timestamps are min:sec. Scale 127 
bar, 10 µm. 128 

Supplementary video 7. Live cell imaging of SRC silenced HUVECs during migration. Actin stress fibers 129 
were shown by SiR-Actin staining. Time stamps are min:sec. Scale bar, 10 µm. 130 

Supplementary video 8. Intra-vital imaging of VEGFA induced leakage in the dermal vessels in control 131 
mice. Images were taken every 2 sec with confocal microscope and motion corrected in ImageJ. Scale 132 
bar, 50 µm. 133 
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Supplementary video 9. Intra-vital imaging of VEGFA induced leakage in the dermal vessels in Yes 134 
iECKO mice. Images were taken every 2 sec and motion corrected in ImageJ. Scale bar, 50 µm. 135 

Supplementary video 10. Video showing the appearance of individual leakage points in the dermal 136 
vessels in control mice.  137 

Supplementary video 11. Video showing the appearance of individual leakage points in the dermal 138 
vessels in Yes iECKO mice.  139 
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