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Supplemental figure 1. Etv2 expression is upregulated in tumor associated endothelial 

and hematopoietic cells 

 
 
(A) qRT-PCR analysis on Etv2 expression in tumor cells (LLC, n=4), lung endothelial cells (LEC, 
n=4), and tumor endothelial cells (TAEC, n=6 or more/time point). Tumors were collected on 4, 7, 
10 and 13 days post tumor transplantation (ptt). (B) Representative images for ETV2 (green) 
and CD45 (red) immunofluorescence and quantification (n=9/group) of mouse tumor sections, 
processed after 20 days of tumor transplantation. LLC-GFP cells (blue) and nuclei 
counterstained with DAPI (grey) are shown. Scale bars: 150µm (70µm for zoomed-in sections). 
(C,D) Representative imgase for ETV2 (green) and V5 (red) immunofluorescence of the iEtv2 
ES cells (C) without or (D) with 24hour DOX treatment. Sacale bars: 20µm. Data are presented 
as mean with standard deviation for all measurements. Statistical significances were analyzed 
by either a two-tailed Student’s t-test (B) or One-way ANOVA with Tukey’s multiple-comparison 
test (A). 
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Supplemental figure 2. Etv2 expression is required for tumor growth. 

 
 (A) Genomic DNA PCR analysis with the lung CD31+CD45- endothelial cells of control, VEC-
Cre;Etv2, and and Tie2-Cre; Etv2 CKO mice. (B) Representative images of tumors harvested 
from littermate control (WT), VEC-Cre;Etv2, and and Tie2-Cre;Etv2 CKO mice, on day 21ptt. (C) 
Tumor growth of littermate control, VEC-Cre;Etv2 and Tie2-Cre;Etv2 CKO mice using B16 
melanoma cells. n=8(control), 7(Tie2-Cre), and 5(VEC-Cre); *P<0.05 (D) Tumor growth of 
littermate control, Vav-Cre;Etv2 CKO mice using LLC-GFP cells. n=7(control) and 6(Vav-Cre); 
*P<0.05 (E) Representative images for CD31 (red) immunofluorescence and quantification of 
CD31+ vessel density of the tumor sections, processed after 21 days of transplantation 
(n=10/group). LLC-GFP cells (green) and nuclei counterstained with DAPI (blue) are shown. 
Scale bars: 50µm. (F) qRT-PCR analysis of Vegfa, Vegfb, Fgfr2, Igf1, and Igf2 expression in 
CD45+CD31- hematopoietic cells of littermate control (WT) and Vav-Cre;Etv2 CKO mice, on 
day 16ptt (n=4/group). Data are presented as mean with standard deviation for all 
measurements. Statistical significances were analyzed by either a two-tailed Student’s t-test 
(E,F) or Two-way repeated-measures ANOVA with Sidak’s multiple-comparison test (C,D). 
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Supplemental figure 3. 2PM assessment of steady-state vessel morphology of Etv2 

conditional knockout mice. 

 

2PM was performed non-invasively on anesthetized mice to assess vessel morphology. (A) 
Images of steady-state vessels in (left) Tie2-Cre;Etv2f/f CKO and (right) VEC-Cre;Etv2f/f CKO 
mice showing steady-state capillaries (red) and collagen fibers (second harmonic generation 
signal, blue); Scale bar, 10µm. (B-C), Steady-state vessels in littermate control wild-type (WT), 
Tie2-Cre;Etv2f/f CKO (Tie2) and VEC-Cre;Etv2f/f CKO mice (VEcad) were assessed for (B) 
vessel complexity and (C) volume (n=6/group; n.s.= not significant). (D) Images of blood vessels 
focusing on the tumor margin in littermate control wild-type and Tie2-Cre;Etv2f/f CKO mice. 
BV=Blood vessels, SHG=second harmonic generation, LLC=tumor cells. (E) Representative 
images of vessel integrity analyzed using kymographs. Intensity profiles were measured for the 
boxed regions in the images. Data are presented as mean with standard deviation for all 
measurements. Statistical significances were analyzed by One-way ANOVA with Bonferroni’s 
multiple-comparison test (B,C). 
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Supplemental figure 4. Etv2 CKO mice or lentiviral Etv2 shRNA treated YSE cells show 

defects in VEGF, but not FGF, induced angiogenic responses. 

(A) Quantification of Ki67+ vessels in tumor sections from control and Etv2 shRNA treated mice, 
harvested on day 15ptt (n=5/group). Data are presented as percentage of CD31+ vessels. (B) 
Representative images and quantification of pFLK1+ vessels in lungs sections harvested from 
control and Etv2 shRNA treated mice on day 15 after tumor transplantation (n=5/group). Scale 
bars: 50µm. (C) qRT-PCR analysis of Fgfr1, Fgfr2, and Fgfr3 expression in CD31+CD45- ECs 
obtained from lungs of wild-type littermate control and Tie2-Cre;Etv2 CKO mice, 15ptt 
(n=3/group). (D) Representative bright field images of the aorta of the littermate control and 
Tie2-Cre; Etv2 CKO mice. VEGF; vascular endothelial growth factor. FGF2; fibroblast growth 
factor 2. Scale bars: 100µm (E) Representative images from tube formation assay with wild type 
yolk sac derived endothelial cells (YSE) and lentiviral Etv2 shRNA infected YSE cells to probe 
VEGF and FGF responsiveness. Scale bars: 200µm. Data are presented as mean with standard 
deviation for all measurements. Statistical significances were analyzed by a two-tailed Student’s 
t-test. 
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Supplemental figure 5. ROS trigger Etv2, Flk1, and Vegf expression. 

 

YSE cells were treated with BSO (L-buthionine-S,R-sulfoximine) for 24h and (A) Etv2, (B) Flk1, 
and (C) Vegf expression were analyzed using qRT-PCR (n=4 or more/group). (D) qRT-PCR 
analysis of Etv2 expression in YSE cells following 24h hypoxia (<1% oxygen) (n=4/group). (E) 
ROS levels in H/R (24h hypoxia, followed by 24h nomoxia) treated YSE cells with/without ROS 
scavengers N-Acetyl cysteine (NAC; 5mM) and Apocynin (APO; 100mM) (n=4 or more/group). 
Data are presented as mean with standard deviation for all measurements. Statistical 
significances were analyzed by either a two-tailed Student’s t-test (D) or One-way ANOVA with 
Dunnett’s multiple-comparison test (A,B,C,E). 
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Supplemental figure 6. Lentiviral Etv2 shRNA selectively inhibits Etv2 expression, and 

extended treatment of Etv2 siRNA-peptide nanoparticle keeps tumor growth restricted. 

 
 
(A) qRT-PCR analysis of Etv2, Fli1, Ets1, Ets2, and Elk3 expression in wild type YSE cells (WT) 
and lentiviral Etv2 shRNA infected YSE cells (shRNA) with/without 10µM H2O2 treatment 
(n=3/group; n.s.=not significant). (B) Tumor growth in mice treated with scrambled and Etv2 
siRNA nanoparticle for an extended period. Line fitted to the bars showing the trend of the 
growth curve. Scrambled and Etv2 siRNA nanoparticles were injected through the tail-vein of 
the mice on days 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23ptt (n=8/group; 
*p<0.05,**p<0.01,***p<0.001).  Data are presented as mean with standard deviation for all 
measurements. Statistical significances were analyzed by One-way ANOVA with Bonferroni’s 
multiple-comparison test (A) or Two-way repeated-measures ANOVA with Sidak’s multiple-
comparison test (B). 
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Supplemental figure 7. Pharmacokinetic study of Etv2 siRNA-p5RHH peptide 

nanoparticles. 

 

 (A) Systemic disposition kinetics of siRNA delivered by i.v. injection of p5RHH-siRNA 
nanoparticles to wild-type mice. Blood samples were collected at 10, 40, and 180 minutes after 
the nanoparticles injection (n=4 or more/time point). Data is presented as Mean with standard 
deviation. (B) Representative chromatograms of siRNA standard curve (left) and siRNA in 
plasma samples (right) collected from siRNA-nanoparticle inected subjects (n=4 or more) 
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Supplementary Table 1. Sequences of primers used in the study 

 

Supplementary table 1: qRT-PCR primer sequences used in the study 
Gene Forward primer Reverse primer 
Etv2 CTGGGAGCGGAATTTGGTTTC GTAAAGCGGGGTTCCAGTCC 
Flk1 TTTGGCAAATACAACCCTTCAGA GCAGAAGATACTGTCACCACC 
Fgfr1 GCAGAGCATCAACTGGCTG GGTCACGCAAGCGTAGAGG 
Fgfr2 GCCTCTCGAACAGTATTCTCCT ACAGGGTTCATAAGGCATGGG 
Fgfr3 GCCTGCGTGCTAGTGTTCT TACCATCCTTAGCCCAGACCG 
Fli1 ATGGACGGGACTATTAAGGAGG GAAGCAGTCATATCTGCCTTGG 
Ets1 ACAGACTACTTTCGGATCAAGCA ACGCTCTCAAAAGAGTCCTGG 
Ets2 CCTGTCGCCAACAGTTTTCG TGGAGTGTCTGATCTTCACTGA 
Elk3 TCCTCACGCGGTAGAGATCAG GTGGAGGTACTCGTTGCGG 
Erg ACCTCACCCCTCAGTCCAAA TGGTCGGTCCCAGGATCTG 
Vegfa GCACATAGAGAGAATGAGCTTCC CTCCGCTCTGAACAAGGCT 
Vegfb GCCAGACAGGGTTGCCATAC GGAGTGGGATGGATGATGTCAG 
Fgf2 GCGACCCACACGTCAAACTA TCCCTTGATAGACACAACTCCTC 
Igf1 CTGGACCAGAGACCCTTTGC GGACGGGGACTTCTGAGTCTT 
Igf2 GTGCTGCATCGCTGCTTAC ACGTCCCTCTCGGACTTGG 
B-actin GGCTGTATTCCCCTCCATCG CCAGTTGGTAACAATGCCATGT 
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Supplementary Table 2: Pathological review of the malignant tissues used in the study. 

 

Supplementary File 1: SOP for Pathology Specimen Review by Tissue Procurement Core 

(TPC)-Siteman Cancer Center at Washington University School of Medicine in St. Louis 

 

Supplementary Movie 1.  Movie shows a montage of z-series animations from representative 

3D images of WT (UL), WT-LLC (UR), Tie2-LLC (LL) and VEcad-LLC (LR). LLC (green), blood 

vessels (red) and collagen (blue). 

 

Supplementary Movie 2.  Movie shows a montage of representative 3D contour surfaces 

generated by Imaris (Bitplane) that were used to identify vessels in WT (UL), WT-LLC (UR), 

Tie2-LLC (LL) and VEcad-LLC (LR) mice.  These surfaces were used to count the number of 

discrete vessel segments for complexity measurements and measure vessel segment volumes. 

Surface quality was optimized using background subtraction and thresholding and common 

settings used across all images. 

 

 










