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Supplementary. Fig. 1. ETS1 preferentially occupied promoters and correlated with tran-
scription.

a. The ETS motif was highly enriched in HUVEC ETS1 ChIP-seq peaks.
b. ETS1 bound regions at 0, 1, 4, and 12 hours with respect to genome annotations.
c. Genome browser view of NOTCH1 genomic region occupancy by ETS1 and modified histones.

d. Relationship of MYC and ETS1 ChIP-seq peaks at gene promoters. Most peaks for ETS1 and
MY C overlapped in promoters.

e. Correlation between MYC enrichment and ETS1 enrichment at gene promoters.
f. Correlation of gene expression to ETS1 promoter occupancy in K662 or GM12878 cell lines.
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Supplementary Fig. 2. Increasing ETS1 using modified mRNA (modRNA) transfection

increased mRNA abundance in HUVEC cells.

a. Bioanalyzer evaluation of ETS1, ETS2, and GFP modRNAs, synthesized by in vitro transcrip-
tion.

b. Epifluorescent and phase images of HUVEC transfected by different doses of modRNA. Trans-
fection was highly efficient, non-toxic, and peak translated protein was observed within several
hours. Bar = 200 um.

c-d. ETS1 depletion in HUVEC by siRNA at the mRNA (c) and protein (d) levels. Student’s t-test:
*, P<0.05. n=3. Error bars: s.e.m.

e. ChIP-gPCR measurement of ETS1, ERG, and FLI chromatin occupancy. Seven sites (T1-T7)
and a negative control site (C1) were selected by their occupancy by ERG and FLI in HUVEC
and by ETS1 in ETS1 modRNA-treated HUVEC. ChIP-gPCR was performed in HUVEC treated
with modRNA encoding ETS1 or GFP. Student’s t-test: *, P<0.05. ns, not significant. n=3. Error
bars: s.e.m.

f. Tape station analysis of RNA. Total RNA from 2x105 cells were extracted with miRNA Easy
Mini Kit and applied to Agilent 2200 Tape Station RNA ChiP

g. Quantification of total RNA by Tape Station. ns, not significant by Student’s t-test. n=3. Error
bars: s.d.

h. Quantification of rRNA by Tape Station. ns, not significant by Student’s t-test. n=3. Error bars:
s.d.

i. RNA-seq data were used to calculate fold-change of gene expression by ETS1 overexpression.
Genes with FPKM < 2 in either group were excluded. The expression of 84% of genes
increased (log2 FC > 0) and 16% decreased.
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Supplementary Fig. 3. ETS1 binds and recruits BRD4 to chromatin.

a. BRD4 or CDK9 co-immunoprecipitated ETS1 from HUVECs. HUVEC nuclear
extracts were incubated with BRD4 or CDK9 antibody. Immunoprecipitates were
probed with ETS1 antibody.

b. BRD4 and ETS1 co-occupied chromatin in distal regions, and ETS1 modRNA over-
expression stimulated BRD4 co-occupancy. Top panel, tag heat map of distal ETS1
regions. Bottom panels, aggregation plots for ETS1 or BRD4 signal in distal ETS1
regions of HUVECs treated with modGFP or modETS1.

¢. BRD4 co-immunoprecipitated ETS1 NT domain. 293T cells were transfected with
expression constructs encoding FLAG-ETS1-NT domain and the indicated V5-tagged
BRD4 domains. V5 immunoprecipitates were probed for ETS1-NT co-precipitation

using FLAG antibody.
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Supplementary Fig. 4. VEGF stimulated ETS1 phosphorylation and acetylation.

a. Mass spectrum of the two major acetylated ETS1 fragments. ETS1 was immunoprecipitated from
HUVECs in EGM-2 media (which contains VEGF) and analyzed by mass spectroscopy. These frag-
ments map to the NT domain of ETS1. @ indicates the detected acetylation site. Lines in the fragment
sequence indicate ionizated fragments detected by LTQ Orbitrap.

a. VEGEF stimulated ETS1 phosphorylation at T38 and S41. HUVECs were transfected with expression
constructs encoding ETS1 NT domain or a mutant lacking ERK phosphorylation sites (T38A/S41A).
ETS1 pT38 antibody (pETS1) was used to detect ERK-phosphorylated ETS1.

b. VEGF-stimulated ETS1 acetylation requires ERK T38 and S41 phosphorylation sites. (Left panel):
Wild-type ETS1 was acetylated at baseline and this increased with VEGF treatment. T38A/S41A ETS1
had less baseline ETS1 and this did not increase with VEGF treatment. (Right panel): Wild-type ETS1
phosphorylation was increased by VEGF. T38A/S41A ETS1 phosphorylation also increased with
VEGTF, but to a lesser degree than wild-type. This suggests that T38 and S41 are the major but not
exclusive sites of ETS1 that are phosphorylated downstream of VEGF.
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Supplementary Fig. 5. Lentiviral
constructs used in this study.

a. Schematic of lentiviral constructs
(not drawn to scale). Lentiviruses
expressed ETS1 NT domain, NT
domain mutations, full length ETS1,
ETS1 DNA-binding domain (DBD),
GFP, or shRNAs against ETS1 or
BRD4.

b. Immunoblot showing lentiviral
expression of indicated proteins.

c. Representative images of transwell
assay of ETS1-driven HUVEC cell
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migration. The cell treatment is as indicated. Bar=250 ym.
d. Representative images of transwell assay of VEGF-driven HUVEC cell migration. The cell treat-

ment is as indicated. Bar=250 um.

e. Representative images of VEGF-driven HUVEC wound healing. The cell treatment is as indi-

cated. Bar=500 um.
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Supplementary Fig. 6. Vessel assembly in matrigel plug assay required ETS-BRD4 interaction and BRD4 activity.

a. ECFCs uniformly expressed the enothelial markers of KDR, VWF, CDH5 and PECAM1. Bar = 100 um.

b. ECFCs and HUVECs expressed similar levels of ETS1, BRD4, RNAPII, and RNAPIIpS2.

c. Lentivirus expressing shBRD4 reduced BRD4 protein. Student’s t-test, n=3. Error bars: s.d.

d-e. Representative immunofluoresent staining of EC proliferation and apoptosis in matrigel plugs. Matrigel plug sections were
stained for human ECs (UEA) and proliferation (Ki67) or apoptosis (activated Caspase 3) markers. Bar = 100 ym.

f-g. Quantitative analysis of d-e. Student’s t-test versus GFP: **, p<0.01; ***, P<0.001. ns, not significant.
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Supplementary. Fig. 7. ETS1-BRD4 promote neovascularization in oxygen-induced
retinopathy.

a. Ets1 transcript level in control and OIR retina at postnatal day 17, relative to Gapdh. n=6.
Student’s t-test.

b. Representative images of OIR retinas from mice treated with vehicle or JQ1. Retinas were
stained with isolectin 1B4 to visualize vessels. Pathological neovascularization (NV), identi-
fied using the SWIFT NV ImageJ plug-in, is colored white. Bar = 1 mm.

c. Quantification of neovascularization in OIR retinas from control or JQ1-treated mice.
Student’s t-test. n=4.

d. Representative images of OIR retinas from mice treated with the indicated lentivirus,
injected intravitreally into the retina. Bar = 1 mm.

e. Quantification of neovascularization in OIR retinas from lentivirus-treated mice. NT and
NT(KQ) but not NT(KR) lentiviruses reduced OIR retinopathy. Student’s t-test. n=4.
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Supplementary Fig. 8. Uncropped western blots. Original images for the western blots
used in this study. Rectangles indicate approximate regions that were used in the final
figures. The protein blotted is shown at the top of each image, and the figure is shown at
the bottom.



Supplementary Table 1. Next Generation Datasets Used In This Study

Accession
Description ChiP antibody Treatment Method Reference Number
HUVEC RNAPII modGFP ChiP-seq This study
HUVEC RNAPII modETS1 ChiP-seq This study
HUVEC RNAPII siRNA CTRL ChiP-seq This study
HUVEC RNAPII SiETS1 ChiP-seq This study
HUVEC ETS1 modGFP ChiP-seq This study
HUVEC ETS1 modETS1 ChiP-seq This study
HUVEC Brd4 modGFP ChiP-seq This study
HUVEC Brd4 modETS1 ChiP-seq This study
HUVEC ETS1 VEGF Oh ChiP-seq Zhang 2013 GSE41166
HUVEC ETS1 VEGF 1h ChiP-seq Zhang 2013 GSE41166
HUVEC ETS1 VEGF 4h ChiP-seq Zhang 2013 GSE41166
HUVEC ETS1 VEGF 12h ChiP-seq Zhang 2013 GSE41166
HUVEC H3K27ac VEGF Oh ChiP-seq Zhang 2013 GSE41166
HUVEC H3K4mel VEGF Oh ChiP-seq This study
HUVEC H3K4me2 VEGF Oh ChiP-seq This study
HUVEC H3K4me3 VEGF Oh ChiP-seq This study
HUVEC H3K27me3 VEGF Oh ChiP-seq This study
HUVEC H3K36me3 VEGF Oh ChiP-seq This study
HUVEC NA modETS1 RNA-seq This study
HUVEC NA modGFP RNA-seq This study
HUVEC NA VEGF Oh RNA-seq Zhang 2013 GSE41166
HUVEC NA VEGF 1h RNA-seq Zhang 2013 GSE41166
HUVEC NA VEGF 4h RNA-seq Zhang 2013 GSE41166
HUVEC NA VEGF 12h RNA-seq Zhang 2013 GSE41166
K562 ETS1 NA ChiP-seq ENCODE GSM803442
K562 NA NA RNA-seq ENCODE
GM12878 ETS1 NA ChiP-seq ENCODE GSM803510
GM12878 NA NA RNA-seq ENCODE



Supplementary Table 2. ETS1 K8 and K18 lysine acetylation identified by mass spectroscopy.

3x-FLAG-ETS1 and CBP were co-transfected in 293T cells. Afinity-purified 3x-FLAG-ETS1 was analyzed by mass spectroscopy. Data
on selective peptides that support K8 and K18 acetylation are shown. @, acetyl-lysine. *, oxidized methionine. Periods indicate the
start and end points of the peptide sequence that was identified.
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Supplementary Table 3. Oligonucleotides Used in This Study

Name Sequence

ETS1 shRNA#1 CCGGCCGACGAGTGATGGCACTGAACTCGAGTTCAGTGCCATCACTCGTCGGTTTTTG
ETS1 shRNA#2 CCGGCCAGCTTCGACTCAGAGGACTACTCGAGTAGTCCTCTGAGTCGAAGCTGTTTTTG
Brd4 shRNA CCGGCCTGGAGATGACATAGTCTTACTCGAGTAAGACTATGTCATCTCCAGGTTTTTG

Primers for qRTPCR

Name sequence

ETS1 GAGATCCTGCAGAAAGAGGATG GGAGCGTCTGATAGGACTCTGT
BRD4 TCTACAACAAGCCTGGAGATGA ATCTCGGTTTCTTCTGTGGGTA
EGR3 AACTCTCTTACTCCGGCTCCTT TGAGGCTAATGATGTTGTCCTG
NR4A1 CTTCCTGGAGCTCTTCATCCTC GCCAGGATACTGTCAATCCAGT
IL-8 CCACCCCAAATTTATCAAAGAA CAGACAGAGCTCTCTTCCATCA
NR4A2 ATCTCTCCACAACTTCCACCAG GCGATTGCTTAAAGGAGAAGAG
SEMA6D AATGCATTCAATCCCATGTGTA CACTGTGGCAGAATACAGCTTC
ADAMTS9 GCAGGGAACACAGCCTACTATC TTTAAAACATGATCGCATCCAG
IGFBP3 AGCTCCAGGAAATGCTAGTGAG CTGTCTTTAGCATGCCCTTTCT
MEF2C CATAACATGCCACCATCTGC CGTGTGTTGTGGGTATCTCG
BMP2 TTTGCACCAAGATGAACACAGC TGTTTGTGTTTGGCTTGACGTT
BRD4 TCTACAACAAGCCTGGAGATGA ATCTCGGTTTCTTCTGTGGGTA
modRNA

Tail_PCR_UP TTGGACCCTCGTACAGAAGCTAATACG

Tail_PCR_Down TTTTTTTT T T I IT T T T I T T T T T T T T T T T T T T T T T T T T T T T T I T T T T T T T T TTIT T oo

TTTTTTTTTITTTTTTTITTTTITTITTITTCTTCCTACTCAGGCTTTATTCAAAGACCA

Primers for multiplex library construction

3'Index1 CAAGCAGAAGACGGCATACGAGATCGTGATGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT
3'Index2 CAAGCAGAAGACGGCATACGAGATACATCGGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT
3'Index3 CAAGCAGAAGACGGCATACGAGATGCCTAAGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT
3'Index4 CAAGCAGAAGACGGCATACGAGATTGGTCAGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT
3'Index5 CAAGCAGAAGACGGCATACGAGATCACTGTGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT
3'Index6 CAAGCAGAAGACGGCATACGAGATATTGGCGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT
3" Index7 CAAGCAGAAGACGGCATACGAGATGATCTGGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT
3'Index8 CAAGCAGAAGACGGCATACGAGATTCAAGTGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT
3'Index9 CAAGCAGAAGACGGCATACGAGATCTGATCGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT
3'Index10 CAAGCAGAAGACGGCATACGAGATAAGCTAGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT

5' primer AATGATACGGCGACCACCGAGATCTACACTCTTTCCCTACACGACGCTCTTCCGATCT
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