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1st Editorial Decision 6 March 2019

Thank you for submitting your manuscript for consideration by EMBO Reports. Three referees
agreed to review your manuscript. So far, we have received two referee reports that are copied
below. Given that both referees are in fair agreement that you should be given a chance to revise the
manuscript, I would like to ask you to begin revising your study along the lines suggested by the
referees.

Please note that this is a preliminary decision made in the interest of time, and that it is subject to
change should the third referee offer very strong and convincing reasons for this. As soon as we will
receive the final report on your manuscript, we will forward it to you as well.

As you can see, both referees express interest in the proposed role of VEGFR2/Myc signaling in
vascular development. However, they also raise concerns that need to be addressed in full before we
can consider publication of the manuscript here.

Given these constructive comments, I would like to invite you to revise your manuscript with the
understanding that the referee must be fully addressed and their suggestions taken on board. Please
address all referee concerns in a complete point-by-point response. Acceptance of the manuscript
will depend on a positive outcome of a second round of review. It is EMBO Reports policy to allow
a single round of revision only and acceptance or rejection of the manuscript will therefore depend
on the completeness of your responses included in the next, final version of the manuscript.

We generally allow three months as standard revision time. As a matter of policy, competing
manuscripts published during this period will not negatively impact on our assessment of the
conceptual advance presented by your study. However, we request that you contact the editor as
soon as possible upon publication of any related work, to discuss how to proceed. Should you
foresee a problem in meeting this three-month deadline, please let us know in advance and we may
be able to grant an extension.
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REFEREE REPORTS
Referee #1:

In this paper the authors analyze in vivo the role the of axis VEGFR2/Myc in vascular development
by exploiting a knock-in mouse model expressing VEGFR2 Y1212F in C57Bl/6 and FVB mice .
They demonstrate that the substitution of Y1212 with F impairs the correct activation GRB2 and
PI3Kp85 resulting in reduction of endothelial proliferation and impairment of vascular development.
Interestingly the phenotype differs in in C57B1/6 and FVB background. Actually the former shows
embryonic defects, while the latter only impairment in post-natal vascularization (retina and trachea)

This is an interesting paper with a solid analysis of biochemical mechanisms and mice analysis.
However, the connection between the phenotype difference between the two KI respectively in B16
and FVB mice has to be carefully better analyzed

Fig 1 and 2. Proliferation analysis has to be evaluated in vitro in EC isolated from lung of KI mice
generated in the 2 strains

Fig 3. Besides PLA, the complex formation between VEGFR2-Y 1212 has to be validated by pull-
down and co-IP assays in cells carrying different constructs: VEGFR2, VEGFR2-Y 1212F and the
appropriate controls. Similarly the nuclear accumulation of pErk e and pAKT has to be confirmed
by blot analysis of subcellular fractions.

This referee requires some information why the authors focused their investigative efforts on Myc.
Furthermore the section "Myc-dependent transcriptional activity is regulated by VEGFR2 Y1212
signaling" has to be re-considered by a careful comparison both in vitro and in vivo of the role of
Myec in the two strains. Which is the Myc related gene profiling in ECs (not only in whole lung)
isolated from the two KI mice with different background? Does Myc overexpression modify the
response (proliferation, migration) of EC isolated from B16 VEGFR2Y1212F mice? How do the
author prove that the increased amount of Myc in FVB is related to post-transcriptional events?
Does the reduction of Myc expression (shRNA) in FVB-derived ECs rescue the B16 phenotype
(migration, proliferation) ? Which are the differences between the in vitro and in vivo
transcriptomes?

Referee #2:

Testini et al have provide new insights into how different phospho-tyrosine residues in the
VEGFR2, the major VEGFA signalling receptor, contribute to signal transduction by the receptor.
The authors make several novel findings in this study. First, they demonstrate that pY 1212 has an
essential role in signal transduction by VEGFR2 in vascular development in vivo. This was
demonstrated by generating site-specific Y1212F mutant mice. Previous studies mutating this site
did not find it had an essential role but as Testini et al show, the phenotype is dependent on genetic
background, potentially explaining why such a role was not found previously. Second, they
demonstrate that pY 1212 is essential for recruiting GRB2 and PI3Kp85 to VEGFR2, potentiating
ERK1/2 and PI3K signalling. This adds new knowledge for how ERK1/2 and PI3K can be activated
by VEGFR2. Thirdly, the authors link defective ERK1/2 & PI3K signalling in Y 1212F mutants to
impaired Myc activation. Myc is known to promote endothelial cell proliferation and the authors
showed that restoring Myc expression in the Y1212F mutants rescued the endothelial cell
proliferation defect. Finally, VEGFR2 pY 1212 has previously been reported as a binding site for
Nck1/2 and the establishment of polarity necessary for endothelial cell migration. Testini et al did
not find evidence for Nck1/2 binding to pY1212. Y1212F mutants showed no defect in flow-
induced endothelial polarization in vivo and no migratory defect in culture. This argues in favor of a
proliferative rather than migratory defect being responsible for the reduced vessel density in Y1212F
mutants.

While the main conclusions are compelling and support the main conclusions, there are a few points
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that in this reviewer's opinion would help strengthen them.

1) While the authors provide compelling evidence for reduced endothelial cell proliferation rather
than cell migration as the cause of reduced vasculature in Y 1212F mutants, is tip cell activity
reduced in mutants and if so, might this at least contribute to the overall phenotype?

2) FoxO1 opposes Myc in cell proliferation and is repressed by PI3K/AKT. FoxO1 has an important
role in regulating EC proliferation and vessel density during angiogenesis. Was FoxO1
phosphorylation or subcellular localization altered in the Y1212F mutant cells?

3) The conclusion that Myc levels are higher in FVB mice, explaining their lack of embryonic
lethality is based on total lung lysates. How can the authors be certain that the difference in Myc
signal is due to differences in endothelium and not due to contribution from other non-endothelial
cell types?

4) Can the authors provide explanation for why FVB mice have a postnatal angiogenesis defect yet
no embryonic angiogenesis defect?

5) In my opinion, the representative images shown for WT VEGFR2 explants +/- Myc-OE in Figure
5a show a difference in vessel sprouting similar to the difference shown by Y1212F explants +/-
Myc-OE. This difference in the WT VEGFR2 representative images is not reflected in the
corresponding quantitative data presented in Figure 5b. This needs to be explained and addressed.

6) Does Myc over-expression rescue the hindbrain vessel density defect at E11.5 if induced during
embryogenesis, for example at E9.5?

Minor comments:

1) Dead or dying BL/6 background embryos were presumably recovered when determining mutant
frequencies. Did these display signs such as hemorrhage or oedema that might offer further insight
into vascular defects causing the Y1212F mutant lethality?

2) In addition to subcellular localisation (Fig 3 h-k), were levels of pERK1/2 and pAKT relative to
total ERK1/2 or total AKT altered in the Y1212F mutants as further confirmation that these signal
transduction pathways were affected?

1st Revision - authors' response 11 July 2019

Reviewer #1:

In this paper the authors analyze in vivo the role the of axis VEGFR2/Myc in vascular
development by exploiting a knock-in mouse model expressing VEGFR2 Y 1212F in C57Bl/6 and
FVB mice . They demonstrate that the substitution of Y1212 with F impairs the correct activation
GRB2 and PI3Kp8S resulting in reduction of endothelial proliferation and impairment of vascular
development. Interestingly the phenotype differs in in C57Bl/6 and FVB background. Actually the
former shows embryonic defects, while the latter only impairment in post-natal vascularization
(retina and trachea).

This is an interesting paper with a solid analysis of biochemical mechanisms and mice analysis.
However, the connection between the phenotype difference between the two KI respectively in
B16 and FVB mice has to be carefully better analyzed

R1.1. Fig I and 2. Proliferation analysis has to be evaluated in vitro in EC isolated from lung of KI
mice generated in the 2 strains.

Response: Figure 5 in the originally submitted manuscript, current Figure 4, panels j-m, shows

an embryo explant analysis where angiogenic sprouts in the Y1212F mutant tissue display lower
EdU incorporation. As a consequence, angiogenic sprouting is reduced in the mutant.
Overexpression of human MYC brings up the degree of EAU incorporation and angiogenic
sprouting to the same level in the WT and Y 1212F mutant. This model addresses the point raised
by the reviewer.

We have now complemented the explant results of Figure 4j-m, with EdU-incorporation assays

using isolated endothelial cells (iECs) transfected or not with control and Myc siRNA, shown in
Figure 4f-i. Here, we show that EQU incorporation is higher in WT iECs than that in
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Vegfr2Y1212F/Y1212F iECs, both for C57B1/6 and FVB strains. Silencing of endogenous c-Myc
brings

EdU incorporation down in the WT iECs, to the same level as in the Vegfir2Y1212F/Y1212F iECs.
The

pattern is the same in the two strains. These data show that EQU incorporation and therefore
proliferation, in response to VEGFA occurs in a pY1212 and c-Myc-dependent manner.

R1.2. Fig 3. Besides PLA, the complex formation between VEGFR2-Y1212 has to be validated by
pull-down and co-IP assays in cells carrying different constructs: VEGFR2, VEGFR2-Y1212F and
the appropriate controls. Similarly the nuclear accumulation of pErk e and pAKT has to be
confirmed by blot analysis of subcellular fractions.

Response: The results and conclusions in our study rests on analysis using iECs or using lung
lysates from mice injected with VEGF. We regard this approach as a major strength of the paper.
Respectfully, we ask the reviewer to note that the previous publication using a transfected cell

line showed that the WT VEGFR2 but not the Y1212F mutant when overexpressed in PAE cells,
formed complex with Nck [1]. Moreover, the Y1212F VEGFR2 expressing cells showed impaired
migration efficiency towards VEGF. Binding of Nck to pY 1212 could not be confirmed by us using
capture to phosphorylated peptides followed by mass spectrometry, nor was Nck
coimmunoprecipitatedwith VEGFR2 using lung lysates from VEGF-injected mice. Furthermore,
there is no migration phenotype of Y1212F iECs (see Figure EV4g) and there is no EC polarity
defect in vitro or in vivo in the mutant condition (Fig. EV4c-f), which would be expected if Nck was
involved in signaling downstream of pY 1212 [2]. We conclude that the previously published in
vitro data were not reproduced in the more stringent models employed here (iECs or lung lysates
from VEGFA-injected mice). In conclusion, we would prefer to avoid working with transfected,
stable cell lines.

To study the interaction between VEGFR2 and GRB2/p85, we used proximity ligation assays
(PLA) which entails using oligonucleotide-ligated secondary antibodies reacting with primary
antibodies (in this case against p8§5PI3K or GRB2 on the one hand and VEGFR2 on the other)
[3]. By bridging the oligos with a probe, a rolling circle amplification is initiated when the
antibodies are in close proximity, i.e. when VEGFR2 has formed a complex with p85 or GRB2
(see Fig. 3f-g). The PLA results demonstrate VEGFA-induced increase in proximity between
p85/GRB2 and VEGFR2. There are also PLA complexes in the absence of exogenous VEGFA,
which possibly could depend on endogenous production of VEGFA by the iECS. This was not
explored further; however, the PLA reactions seen in the absence of exogenous VEGFA was not
a technical issue as the antibodies were titered to create no “background”. See Figure R1. We
now give details in Methods concerning the technical PLA controls, see page 21.

In contrast, we do not see VEGFA-regulated complexes in co-immunoprecipitations using lung
lysates (see Figure R2) or using VEGFR2 overexpressing mouse aortic endothelial cells (data not
shown) using conditions which previously allowed identification of VEGFA-induced complex
formation e.g. between VEGFR2 and VE-cadherin [4]. While there was no complex formed
neither before nor after VEGF-stimulation between VEGFR2 and GRB2 (data now shown), we
observed a constitutive complex between VEGFR2 and p85 (Figure R2). These negative data are
in accordance with the lack of previous in vitro-based reports on VEGF-induced complexformation
between VEGFR2 and p85 or GRB2 (if it was “easy” to capture, it would have been

published by now). The underlying reason is most likely that the affinities between VEGFR2 and
the substrates p85 and GRB2, are relatively low.
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Figure R1. PLA controls samples. a. Positive control: VEGFR2-VEGFR2 complexes detected using two
secondary antibodies both recognizing the primary VEGFR2 antibody but that are conjugated to two different
oligonucleotides. b-e. Negative controls. b. Only secondary antibodies. c. Only the anti-VEGFR2 antibody and
both secondary antibodies. d. Only the anti-GRB2 antibody and both secondary antibodies. e. Only the anti-
PI3Kp85 antibody and both secondary antibodies.
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Figure R2. Co-immunoprecipitation using mouse lung lysate shows constitutive, VEGFA independent complex
formation between VEGFR2 and PI3Kp$85. In this analysis GRB2 migration overlaps with that of Ig light chain.

SH2 domains often show low, uM affinities towards phosphotyrosine binding (see [5], which does
not preclude relevant and biologically important consequences of such low-affinity interactions.

To directly measure the affinity between VEGFR2 pY 1212F and the SH2 domains of p85 and
GRB2 would settle this question, but it is outside the scope of this study. There is however, no
doubt that VEGFA-induced signal transduction in p85 (Akt) and GRB2 (ERK1/2) dependent
pathways are suppressed in the Y1212F VEGFR2 mutant expressing cells. See novel results on
immunoblotting for pErk1/2 and pAkt in WT and Y1212F mutant lung lysates from VEGFAinjected
mice (Figure 3k-m).

SH2 domains are known to interact with a primary sequence consisting of the phosphotyrosine
and a limited number of amino acids C-terminal to the phosphotyrosine. The precipitation of
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GRB2 and p85 from VEGF-stimulated endothelial cells using synthetic peptides is therefore also
informative and relevant (Figure 3d). Using synthetic peptide libraries, Huang et al., [5] showed
the importance of an N in position 2 C-terminal of the phosphotyrosine for binding GRB2 SH2.
Kessels et al., [6] also stresses the critical importance of N in position 2 for binding of GRB2 SH2
to phosphotyrosine. Indeed, the 2nd residue C-terminal of Y1212 is N. Furthermore, GRB2 binds
to a motif in PDGFRD similar to that surrounding pY 1212 in VEGFR?2 [7]. The rules for binding of
phosphotyrosine-sequences to the SH2 domain of p85 are less strict but can also include N in
position 2 [5]. As already brought up in the discussion, we do not exclude indirect activation of the
PI3K/Akt pathway in response to VEGF. Thus, p85-mediated PI3K activation has been shown to
also be mediated via VEGFR2-Src-dependent phosphorylation of Axl, creating a binding site for
p85 [8]. See discussion, page 13, 3rd paragraph.

The nuclear accumulation of pErk and pAkt demonstrated using immunostaining (Figure 3h-j) is
now complemented with immunoblotting of pErk/Erk and pAkt/Akt levels (Figure 3 k-m). By these
experiments, it is evident that these VEGFR2 downstream pathways are altered in the mutant

mice.

R1.3.

i) This referee requires some Information why the authors focused their investigative efforts on
Myc.

Response: On page 8 in the results, we give the background for the focus on Myc: “ERK1/2
and Akt pathways, implicated in binding to pY 1212, mediate positive and negative regulation of
Myc expression [9,10]. ERK1/2 phosphorylates Myc on S62, preventing its proteasomal
degradation [9], while Akt phosphorylates several proteins negatively regulating Myc nuclear
translocation, including FoxO1 [9,11].”

In order to introduce Myc to the general reader, we now describe the role of GRB2-Erk and p85-
Akt signaling in regulation of Myc expression already in the introduction, page 4.

ii) Furthermore the section "Myc-dependent transcriptional activity is regulated by VEGFR2
Y1212 signaling" has to be re-considered by a careful comparison both in vitro and in vivo of
the role of Myc in the two strains. Which is the Myc related gene profiling in ECs (not only in
whole lung) isolated from the two KI mice with different background?

Response: To study Myc-dependent transcriptional activity, we used isolated ECs treated or not
with VEGFA (current Figure 5a-b). Gene set enrichment analyses (GSEA) showed altered gene
regulation in the “KRAS”, “MTORC1” and “Angiogenesis”, in agreement with loss of Grb2/p85
signaling.

In Figure Sc-d, we analyze lung lysate from VEGFA-injected mice. We consider the comparison
between the VEGF-injected and non-injected samples as reflecting events in endothelial cells
although we agree there may be caveats. The results are described as follows: “Analysis of
transcripts isolated after VEGFA/PBS circulation for 1 h, showed significant VEGFA-induced
upregulation in WT but not Vegfir2Y1212F/Y1212F C57Bl/6 mice (Figure 5c,d). In contrast,
VEGFAregulated

expression was, overall, not observed in the FVB strain, neither in WT nor in
Vegfr2Y1212F/Y1212F mice (Figure Se,f). At baseline, the Vegfi2Y1212F/Y1212F FVB-derived
samples

displayed significantly higher expression of c-Myc-regulated genes compared to the WT FVB
samples (Figure 5e,f). We hypothesize that the higher basal level of c-Myc-dependent gene
expression in the FVB mutant mice may be a result of compensation. Overall, these data
demonstrate a strain-specific pattern of dysregulation of key c-Myc-regulated genes in the
VEGFR2 Y1212F mutant.”

We also attempted to inject VEGF intraperitoneally into P10 pups followed by isolation of
endothelial cells, in order to be able to capture gene regulatory events induced by VEGFA in the
mouse, i.e. true in vivo gene regulation, as requested. However, this approach turned out to be
technically infeasible. When harvesting lungs, followed by EC isolation at 1 h after VEGF
injection, we noted a VEGFA-induced decrease or no effect, combined with very spread values,
in several known Myc-regulated genes. See Figure R3. It may be that we could tease out an
effect using other concentrations of VEGFA, other time periods of circulation, isolate ECs from
other organs or from other ages of mice etc, which we however were not able to do within the
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time frame given for the revision.
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Figure R3. Regulation of Myc pathway genes in lungs after intraperitoneal injection of VEGFA
(2ug) and 1h circulation followed by harvest, RNA isolation and gPCR.

Instead we refer to the gene regulation and annotation data obtained from isolated EC (not whole
lung) shown in Figure 5a,b, as well as the data from analysis on lung lysates + VEGFA (and
therefore preferentially scoring effects dependent on VEGFR2 expressed on endothelial cells)
shown in Figure Sc-f.

iii) Does Myc overexpression modify the response (proliferation, migration) of EC isolated
from Bl6 VEGFR2Y1212F mice?

Response: As was already shown in former Figure 5, current Figure 4j-m, human MYC
overexpression induces increased EAU incorporation of ECs and sprouting angiogenesis in
explants. In contrast, in iECs, there is no difference in the migratory capacity between WT and
Y 1212F iECs (already shown in Figure EV4g). Migration of iECs overexpressing Myc was
therefore not pursued.

iv) How do the author prove that the increased amount of Myc in FVB is related to
posttranscriptional

events?

Response: Following the advice by Referee 2 (see response R2.3), we now investigated basal c-
Myc protein and transcript levels in iECs. We conclude that there are no differences in c-Myc
protein/transcript levels between mutant and wildtype VEGFR2 for each strain, however, protein
levels are lower in the FVB than in the C57 strain. See Results, page 9, first paragraph and
Discussion, page 11, first paragraph.

v) Does the reduction of Myc expression (shRNA) in FVB-derived ECs rescue the Bl6

phenotype (migration, proliferation)?

Response: Silencing of c-Myc in iECs reduces EdU incorporation in the WT but not mutant iECs
of both strains, see Figure 4f-i. Migration was not affected when comparing WT and Y1212F
iECs (Figure EV4g) and was therefore not pursued.

vi) Which are the differences between the in vitro and in vivo transcriptomes?

Response: We refer the reviewer to the response above, R1.3ii, where we describe the different
approaches we have taken to study the VEGFA-regulated in vitro and in vivo transcriptomes
downstream of WT and Y1212F VEGFR2. The data are shown in Figure 5.

Reviewer #2:

Testini et al have provide new insights into how different phospho-tyrosine residues in the
VEGFR2, the major VEGFA signalling receptor, contribute to signal transduction by the receptor.
The authors make several novel findings in this study. First, they demonstrate that pY 1212 has

an essential role in signal transduction by VEGFR2 in vascular development in vivo. This was
demonstrated by generating site-specific Y1212F mutant mice. Previous studies mutating this site
did not find it had an essential role but as Testini et al show, the phenotype is dependent on
genetic background, potentially explaining why such a role was not found previously. Second,
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they demonstrate that pY 1212 is essential for recruiting GRB2 and PI3Kp85 to VEGFR2,
potentiating ERK1/2 and PI3K signalling. This adds new knowledge for how ERK1/2 and PI3K
can be activated by VEGFR2. Thirdly, the authors link defective ERK1/2 & PI3K signalling in
Y 1212F mutants to impaired Myc activation. Myc is known to promote endothelial cell
proliferation and the authors showed that restoring Myc expression in the Y1212F mutants
rescued the endothelial cell proliferation defect. Finally, VEGFR2 pY 1212 has previously been
reported as a binding site for Nck1/2 and the establishment of polarity necessary for endothelial
cell migration. Testini et al did not find evidence for Nck1/2 binding to pY1212. Y1212F mutants
showed no defect in flow-induced endothelial polarization in vivo and no migratory defect in
culture. This argues in favor of a proliferative rather than migratory defect being responsible for
the reduced vessel density in Y1212F mutants.

While the main conclusions are compelling and support the main conclusions, there are a few
points that in this reviewer's opinion would help strengthen them.

R2.1. While the authors provide compelling evidence for reduced endothelial cell proliferation
rather than cell migration as the cause of reduced vasculature in Y1212F mutants, is tip cell
activity reduced in mutants and if so, might this at least contribute to the overall phenotype?
Response: Although tip cell activity has not been studied in depth, the formation of filopodia
along the sprouting front of P6 retinas was analyzed. We observed no change in the number of
filopodia between the wildtype and mutant mice. See Figure EV3d,e.

R2.2. FoxOl1 opposes Myc in cell proliferation and is repressed by PI3K/AKT. FoxOlI has an
important role in regulating EC proliferation and vessel density during angiogenesis. Was FoxO1
phosphorylation or subcellular localization altered in the Y1212F mutant cells?

Response: We first attempted to study pFoxO1 accumulation using an antibody against S256
which we however later learnt from Dr. Michael Potente, is not reliable. Instead, he recommended
to use a pFoxO1Thr24/FoxO3aThr32 antibody from Cell Signaling, which we bought and tested.
Disappointingly, we failed to detect a signal with this antibody in the VEGFA-treated lung lysate.
Therefore, we have not been able to determine whether there is a consequence of the Y1212F
mutation on FoxO1 phosphorylation and function. The literature, for example see supplemental
Fig. S3c in [12], shows an increase in pThr24 pFOXO1 levels in HUVECS treated with VEGFA, in
parallel with accumulation of phosphoAkt although the basal level of pPFOXO1 is quite high. In
another paper [13], using primary mouse kidney microvascular endothelial cells, both pThr24
pFoxO1 and FoxOl1 levels are very low unless Akt is overactivated using a PTEN inhibitory drug.
It is possible that in primary mouse cells, pFoxO1 accumulation is harder to catch. We have also
tried immunofluorescent staining however, also with technical issues. Under the given time frame,
we cannot reach further on this issue. We conclude that it is possible that reduced Akt activation
as a consequence of reduced p85 engagement in the Y1212F condition would further modify
VEGFA-induced proliferation in the mutant, but we have not been able to settle this question. We
now discuss this matter in the Discussion, page 14, first paragraph.

R2.3. The conclusion that Myc levels are higher in FVB mice, explaining their lack of embryonic
lethality is based on total lung lysates. How can the authors be certain that the difference in Myc
signal is due to differences in endothelium and not due to contribution from other non-endothelial
cell types?

Response: We thank the reviewer, as well as reviewer 3, for this important comment. Using iECs
we find that c-Myec levels are lower in the FVB strain (see Figure 4c-e).

We discuss the differences in the penetrance in the Y1212F mutant phenotype in the two strains
in the Discussion, page 11, second paragraph: “...we note that the size of proliferating EC pool
differed between the strains. In the WT C57B1/6 hindbrain, 32.4% = 13 SD of the ECs
incorporated EAU while in the WT FVB hindbrain, 54.1% + 15 SD of all ECs showed EdU
incorporation. In the postnatal retina, 39% + 3 SD of the FVB, but 50.7% + 9 SD of the C57Bl/6
EC pool showed EdU incorporation. This pattern may reflect the presence of strain-specific SNPs
controlling basal EC proliferative capacity under different developmental phases. We conclude
that vascular beds with the lower extent of EQU incorporation in the WT condition appeared more
vulnerable in the mutant setting, which may have contributed to the different, strain-specific
establishment of the mutant Vegfi2Y1212F/Y1212F phenotypes.”

R2.4. Can the authors provide explanation for why FVB mice have a postnatal angiogenesis
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defect yet no embryonic angiogenesis defect?

Response: Postnatal angiogenesis in the eye relies on expansion of the endothelial cell pool
followed by remodeling to create the mature plexus [14]. Similar expansion and remodeling are
seen in the trachea (Figure EV2g-j). Although we observe reduced EC proliferation in the
sprouting front, we also note a loss in vessel stability indicated by the presence of empty collagen
IV sleeves, in these conditions. It is possible that other aspects of Y1212 signaling, not directly
related to proliferation but rather to stability, are more dominant in the FVB strain and that it
becomes established as the postnatal angiogenesis phenotype in the FVB. This is now discussed
on page 14, first paragraph.

R2.5.In my opinion, the representative images shown for WT VEGFR2 explants +/- Myc-OE in
Figure 5a show a difference in vessel sprouting similar to the difference shown by Y1212F
explants +/- Myc-OE. This difference in the WT VEGFR?2 representative images is not reflected in
the corresponding quantitative data presented in Figure 5b. This needs to be explained and
addressed.

Response: We apologize for not showing representative images. The current images now
accurately reflect the observation that WT VEGFR2 explants overexpressing human Myc have a
vessel sprouting similar to WT VEGFR2 explants and to Y1212F explants overexpressing Myc.
The quantification relies on 4-11 observations of explants grown from C57 embryos (WTcre-
7;WTcre+11;KOcre-9;KOcre+4) which we regard as highly reliable.

R2.6. Does Myc over-expression rescue the hindbrain vessel density defect at E11.5 if induced
during embryogenesis, for example at E9.5?

Response: The intent was to study Myc overexpression in E11.5 embryos by inducing
expression at E9.5 under control of the VE-cadherin/CdhS promoter. However, we had a number
of technical issues that precluded the rescue of hindbrain vessel density/EC proliferation at
E11.5. We confirmed raised Myc expression in embryo yolk sac by qPCR at E11.5 at the time of
collection (Figure EV5c) but we argue that these levels were insufficient to observe an effect
within the short time span of 2 days. By growing E11.5 embryo tissue in the explant experiment,
we were able to extend the period in which ECs were exposed to sufficiently high levels of Myc to
be able to rescue the proliferation defect. Other technical challenges may also have contributed
to the lack of the expected phenotype at E11.5, for example tamoxifen toxicity (Figure R4).

C57TBI/6 E11.5 em bryo number

Number embryos/litter

Notinjected Tamoxifen injected

Figure R4. Number of C57Bl/e E11.5 embryos/mother with and without tamoxifen
injection. T test p*<(0.05. n=6-14.

Minor comments:

R2.7. Dead or dying BL/6 background embryos were presumably recovered when determining
mutant frequencies. Did these display signs such as hemorrhage or oedema that might offer
Sfurther insight into vascular defects causing the Y1212F mutant lethality?

Response: We did not record hemorrhage or edema in the dying embryos, which quickly
underwent resorption (now shown in Figure EV2a).
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R2.8. In addition to subcellular localisation (Fig 3 h-k), were levels of pERK1/2 and pAKT relative
to total ERK1/2 or total AKT altered in the Y1212F mutants as further confirmation that these
signal transduction pathways were affected?

Response: We have now analyzed pErk1/2 and pAkt/Akt levels in lung lysates from VEGFtreated
WT and Y 1212F mice; see Figure 3k-m. In both cases do the blotting results support the
engagement of the GRB2 and p85PI3K pathways downstream of pY 1212 VEGFR2.

Reviewer #3

Here, Testini and colleagues address the role of Y1212 of VEGFR2 in VEGF-A initiated VEGFR2
signal transduction using a Y1212F knock-in mouse model. Of interest, they demonstrate distinct
effects of this mutation on vascular development and overall survival of mutant mice that are
dependent on genetic background; approximately 50% of homozygous mutant mice died
between E11.5 and birth in the C57B1/6 background, while survival of mutants in the FVB
background was comparable to wild-type controls. By identifying Grb2 and PI3Kp85 as binding
partners of VEGFR2 pY 1212 peptide, the authors link defective induction of AKT and ERK
phosphorylation downstream of VEGFR2Y 1212F to reduced levels of Myc, proposed to regulate
cell proliferation and metabolism important for vascular development. As the work currently
stands, a number of issues need to be addressed to fully substantiate the authors' claims; these

are outlined as follows:

R3.1. Figure 1C-E: I'm not convinced that the decreases in vascular density and EC proliferation
shown in the VEGFR2Y1212F/Y1212F mutant hindbrain at E11.5 would be sufficiently
detrimental to result in embryonic lethality. How does vascular density appear across additional
vascular beds? How do mutant embryos appear? Are there defects in cardiac or hematopoietic
development that might cause/contribute to embryonic lethality?

Response: To address this concern, we provide data on: 1) cardiac function and morphology.
We observed no difference in the heart rate of WT and mutant embryos collected at E11.5. We
also provide H&E staining of transverse sections through embryonic hearts showing no obvious
cardiovascular developmental defects. 2) CD31 and EAU/ERG immunostaining in the yolk sac
which show similar EAU incorporation in the ECs of this vasculature in WT and
Vegfr2Y1212F/Y1212F.

3) FACS analysis of whole E11.5 embryos where endothelial cell numbers are similar between
the WT and mutant. These data are now shown in Figure EV2a-h. Combined, these data support
the notion that there is not one major insult that results in the embryonic death but rather an EC
fragility which results in embryos that succumb during stages of development when there are e.g.
metabolic challenges.

R3.2. What underlies the decreased weight of surviving VEGFR2Y1212F/Y1212F mice in the
C57BIl/6 background? Are any vascular/cardiac defects obvious? Is the decreased weight of
homozygous mutants apparent past 14 weeks, ie. is the decrease transient?

Response: Please see response above R3.1. We have performed thorough analysis of the C57
embryo and there are no major vascular/cardiac defects. Unfortunately, during the duration of the
revision, we had to use a lot of mice for endothelial isolation and could not let a sufficient number
of mice age past 14 weeks.

R3.3. It is difficult to conceptualize that in a genetic background where a proportion of
homozygous mutants die, there are no apparent defects in retinal angiogenesis, while in a
background where all homozygous mutants survive, defects in retinal angiogenesis are present.
What underlies this distinction? Is there a consequence on vascular/retinal function

in surviving mice?

Response: We suggest that the C57 embryos that survive embryogenesis are sufficiently sturdy
to not show defects in postnatal development. Moreover, it is possible that the postnatal defect
seen in the FVB strain involves loss of vessel stability; see above the response to R2.4. See also
Discussion, page 11, second paragraph: “We suggest that compensatory mechanisms bypassed
the Y1212F mutant deficiency in the FVB and in the surviving C57Bl/6 embryos. It is well
established that different mouse strains display different angiogenic phenotypes likely due to
single nucleotide polymorphisms (SNPs) in key regulators [15-17]. In this context, we note that
the size of proliferating EC pool differed between the strains. In the WT C57B1/6 hindbrain, 32.4%
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+ 13 SD of the ECs incorporated EAU while in the WT FVB hindbrain, 54.1% + 15 SD of all ECs
showed EdU incorporation. In the postnatal retina, 39% + 3 SD of the FVB, but 50.7% = 9 SD of
the C57B1/6 EC pool showed EdU incorporation. This pattern may reflect the presence of
strainspecific

SNPs controlling basal EC proliferative capacity under different developmental phases.

We conclude that vascular beds with the lower extent of EQU incorporation in the WT condition
appeared more vulnerable in the mutant setting, which may have contributed to the different,
strain-specific establishment of the mutant Vegfr2Y1212F/Y1212F phenotypes.”

R3.4. The authors present in Figure 2k, | that VEGFR2Y1212F/Y1212F mice have an elevated
number of collagen IV positive sleeves devoid of endothelial cells at P4, but that this is not
observed at P7. What factors underlie this temporal effect? If mutant mice are subjected to stress
(a ROP model for example), is the vascular phenotype rescued/more pronounced?

Response: The temporal occurrence of empty sleeves due to active vessel remodeling is well
documented in the literature. Please see for example the elegant paper by Franco et al. [14].

As suggested by the reviewer, we have exposed the FVB mice to a model of oxygen-induced
retinopathy in order to observe the vasculature under stressed conditions. The initial stage of this
retinopathy model exposes P7 pups to severe hyperoxia (75% oxygen), which promotes rapid
vessel loss in both wildtype and mutant mice. In contrast to what we observed during early retina
development in the Y1212F FVB mice, we saw that vessel loss in the OIR model was primarily
driven by apoptosis. The resulting avascular regions created by this vessel loss are known to
promote hypoxia and neovascular tuft formation, mimicking the progression of ROP. However,
mice on an FVB background did not form tufts (Figure RS, panel d). Thus, the hyperoxia
response in FVB mice is very different from that of C57B1/6 mice. We show these data here
(Figure R5) but do not think they are useful to show in the paper.

a P12 following 75% O: b
40
30 ; e
:; E 20
2 GE 10
FVB Wildtype  FVB Vegfr2Y'212F121z¢ 0
Wildtype Vegfrari1zviane
c P8 following 12hrs 75% O: d P17 following OIR
- = %
52 ~ 184 <0
FVB Wildtype = FVB Vegfr2Y1212r/y1212¢ FVB Wildtype

Figure R5. Oxygen Induced Retinopathy model leads to vessel regression by apoptosis and does
not lead to neovascular tuft formation on the FVB background. a) wildtype and mutant mice
exposed to 5 days of hyperoxia develop a similar avascular area, quantified in b). This vessel
loss is driven by high levels of apoptosis shown in the wildtype and mutant mice by
immunostaining with cleaved caspase 3 (cc3) d) OIR model is used to study neovascular growth,
however FVB background mice to not develop characteristic preretinal tufis. Scale bar 1000 um
ina) 100 um in c).

R3.5. In Supplementary Figure 2 g-j, the delay in sprouting capillaries, yet increase in empty
collagen sleeves at P3 is confusing. Are the authors suggesting the apparent delay in sprouting is
actually the consequence of increased regression?

Response: It is possible that the decreased proliferation (resulting in the sprouting delay) is not
directly coregulated with the reduced stability. Both the GRB2 and p85 pathways signal in
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complex patterns, not only through Myc to drive proliferation. It is possible that the postnatal FVB
phenotype is more reliant on proliferation-independent signals resulting e.g in reduced stability.
See page 14, first paragraph.

R3.6. Figure 3e. Does the PLA signal detected in PBS treated Y1212F cells represent nonspecific
background? Or association of VEGFR2 with GRB2/PI3Kp85 that is not VEGF-A

dependent?

Response: We do not consider the background as unspecific as we have carefully titered the
antibody levels to avoid unspecific signals. First, the best fluorescent immunostaining
concentration of each antibody was tested for each antibody individually. Then, the combination
of the specific antibodies with the controls was tested as shown in Figure R1 above. If the
negative control of a single antibody with both secondary antibodies showed abundant PLA dots,
it indicated problems with the concentration of the primaries, which then were diluted further.
Under the conditions tested, the technical controls were clean. We suggest therefore that the
signals seen in the absence of exogenous VEGFA could be due to endogenous production of
VEGFA in the iEC cultures. Indeed, negative control tests show much fewer PLA signals than the
untreated cells for the respective condition (compare Figure R1 and Figure 3e). The technical
PLA controls used to optimize conditions are described in Methods, page 21.

R3.7. The nuclear p-ERK/p-AKT data shown in Figure 3h-m is not entirely convincing. If nuclear
PERK is truly as prominent as illustrated in Figure 3h, surely the signal represented in the WT
panel in response to VEGF-A should be profoundly elevated compared to PBS treated cells.
Have the authors assessed p-ERK/p-AKT levels by immunoblotting (this would be substantially
more quantitative)? With regard to the images depicted in Figure 3h and I, the phospho-ERK and
phospho-AKT channels alone should also be shown so that the reader can see where each
phospho-protein is localized in the absence of confounding Hoechst signal. How does a failure to
elevate ERK and AKT activity in mutant cells correlate with cellular response to VEGF-A (eg.
proliferation/migration/survival)?

Response: The complementing figure without merging with Hoechst is now shown in Figure EV
5a. We now provide blots of pERK/ERK1/2 and pAkt/Akt accumulation in response to VEGF,
using lung lysates. See Figure 3k-m. In both cases do the blotting results support the

engagement of the GRB2 and p85PI3K pathways downstream of pY 1212 VEGFR2.

R3.8. Based on the recent work published by Wilhelm and colleagues (Nature, 529:216-20),
2016), what happens to FOXOI localisation in VEGFR2Y1212F/Y1212F endothelial cells
following treatment with VEGF-A? Showing a difference in the proportion of nuclear/cytoplasmic
FOXO1I would substantially strengthen the data suggesting that MYC levels fail to be induced in
mutant cells following VEGF-A treatment (Figure 4a, b) as a result of reduced AKT activity.
Response: Please see response to R2.2.

R3.9. On the basis of the blot shown in Figure 4a, I'm not convinced that Myc is rapidly induced
Jfollowing VEGF-A treatment. The amount of protein loaded in each lane of the blots shown
doesn't appear consistent across the timecourse and the transfer of protein doesn't appear
consistent across the blot. Given that conclusions are being drawn on the basis of protein
quantification, one should be absolutely sure that the blots are technically optimal. They could
potentially be improved (and the quantification made more accurate) by loading the same amount
of protein in each lane. The same applies to Figure 4c. Why is Myc apparent as different sized
bands in panel C?

Response: We agree that the quality of the Myc blots was unsatisfying. They have now been
redone. Please see new Figure 4a.

R3.10. Why are different housekeeping proteins (Actin and GAPDH) used in immunoblots
depicted in Figure 4a and c?

Response: We used actin and GAPDH with similar outcome, but show only actin in the figures.
Please see Figure 4a,c.

R3. 11. Is Figure 4c looking at Myc levels in total lung tissue? How can this be correlated with
potential effects of Myc in the vasculature?

Response: We thank the reviewer for this important comment. We have now performed analyses
of Myc levels in iECs; see Figure 4c-e. Please see extensive response above to R2.3.
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R3.12. Figure 5a: why assess vascular density and proliferation in embryo explants, rather than
assess the hindbrain vasculature (and other vascular beds) in MycOE mice? This really needs to
be done. How was explant sprouting density calculated?

Response: This was done, however, we believe that the MycOE mice may not express high
enough levels of Myc at the early stages of hindbrain development. We also experienced
problems with Tamoxifen-toxicity which caused losses of embryos, possibly with a preference for
mutant embryos. Please see extensive response above to R2.6.

In the explant sprouting experiment, vascular area was calculated by selecting a standardized
2000um x 2000um window containing the region of greatest endothelial outgrowth. Vascular
density within this window is reported as the CD31 positive area of vessels that extend from the
implanted embryo tissue using a maximum intensity projection of this region. The embryo tissue
was excluded in the calculation.

R3.13. Can the authors detect interactions between Grb2/PI3Kp85 and VEGFR?2 in
coimmunoprecipitation

assays?

Response: Please, see extensive response to R1.2.
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2nd Editorial Decision 9 August 2019

Thank you for submitting the revised version of your manuscript. It has now been seen by all of the
original referees.

As you can see, all referees find that the study is significantly improved during revision and
recommend publication. Therefore I am pleased to accept your manuscript in principle, pending
amendment of the minor/editorial issues below:

* Please address the remaining minor concerns of referee #3 textually.

REFEREE REPORTS

Referee #1:

The authors performed a whole revision
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Referee #2:

The authors have adequately addressed all of my questions and concerns.

Referee #3:

The authors have satisfactorily addressed the majority of the reviewers' concerns and as a result, the
revised manuscript is much improved. A few minor details remain to be addressed, detailed as
follows:

1. The values that the error bars represent (StdDev or SEM) should be mentioned in all figure
legends.

2. I'm not sure how valid and widely accepted the measurement of heart rate ex vivo described by
the authors is.

3. On page 8, the statement "See Methods for performed technical PLA controls" should be replaced
with something like "The specificity of VEGFR2 interaction with Grb2/p85 was validated by
controls omitting primary antibodies".

4. On page 8, the statement "The presence of...before VEGF-A stimulation..." should be expanded to
include the possibility that the signal detected in the absence of VEGF-A treatment likely represents
Grb2/p85 association with VEGFR2 that is pY 1212 independent (given that this signal is also
detected in Y1212F cells).

5. I remain unconvinced that the image depicting high nuclear pERK1/2 in WT EC treated with
VEGF-A (Figure 3h) is representative of the majority of cells, given that the data presented in
Figure 31 show a very modest, though statistically significant increase in nuclear pERK1/2 levels.

6. Page 10, the statement "Analysis of transcripts isolated after VEGFA/PBS circulation for 1 h,
showed significant VEGFA- induced upregulation in WT but not Vegfr2Y1212F/Y1212F C57Bl/6
mice (Figure 5¢,d)" should be revised to say selected Myc dependent genes were significantly
differentially regulated, as not all genes in the panel were significantly altered in expression.

2nd Revision - authors' response 18 August 2019

Address the remaining minor concerns of referee #3 textually.

Response: This is essentially done and indicated by track changes in the uploaded manuscript.
However, we have not adjusted as suggested in point 4 (On page 8, the statement "The presence
of...before VEGF-A stimulation..." should be expanded to include the possibility that the signal
detected in the absence of VEGF-A treatment likely represents Grb2/p85 association with VEGFR?2
that is pY 1212 independent (given that this signal is also detected in Y1212F cells). The reviewer is
implying that VEGFR2 interactions with Grb2/p85 would be VEGFA-independent. Such
speculations would, in my mind, only confuse the reader. Furthermore, points 2 and 5 where the
referee expresses doubts or remains convinced, have been noted but no action has been taken.

3rd Editorial Decision 9 August 2019

Thank you for submitting your revised manuscript. I have now looked at everything and all is fine.
Therefore I am very pleased to accept your manuscript for publication in EMBO Reports.
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Reporting Checklist For Life Sciences Articles

This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. These
guidelines are consistent with the Principles and Guidelines for Reporting Preclinical Research issued by the NIH in
2014, Please follow the journal’s authorship guidelines in preparing your manuscript

A- Figures
1. Data
The data shown in figures should satisfy the following conditions:

> the data were obtained and processed according to the field’s best practice and are presented to reflect the
results of the experiments in an accurate and unbiased manner.
figure panels include only data points, or
a scientifically meaningful way.
graphs include clearly labeled error bars only for independent experiments and sample sizes where the
application of statistical tests is warranted (error bars should not be shown for technical replicates)
when n is small (n < 5), the individual data points from each experiment should be plotted alongside an error
bar.
Source Data should be included to report the data underlying graphs. Please follow the guidelines set out in
the author ship guidelines on Data Presentation

ns that can be to each other in

>
>
>
>

2. Captions

Each figure caption should contain the following information, for each panel where they are
relevant:

a specification of the experimental system investigated (eg cell line, species name).

the assay(s) and method(s) used to carry out the reported observations and measurements

an explicit mention of the biological and chemical entity(ies) that are being measured.

an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a
controlled manner.

the exact sample size (n) for each experimental group/condition, given as a number, not a range;

a description of the sample collection allowing the reader to understand whether the samples represent
technical or biological replicates (including how many animals, litters, cultures, etc.).

a statement of how many times the experiment shown was independently replicated in the laboratory.
definitions of statistical methods and measures:

* common tests, such as t-test (please specify whether paired vs. unpaired), simple x2 tests, Wilcoxon and
Mann-Whitney tests, can be unambiguously identified by name only, but more complex techniques should
be described in the methods section;

are tests one-sided or two-sided?

are there adjustments for multiple comparisons?

exact statistical test results, e.g., P values = x but not P values < x;

definition of ‘center values’ as median or average;

definition of error bars as s.d. or s.e.m

LA 2 X 2 A AR 7

Any descriptions too long for the figure legend should be included in the methods section and/or with the source data.

Please ensure that the answers to the following questions are reported in the manuscript itself. We encourage you
to include a specific subsection in the methods section for statistics, reagents, animal models and human subjects.

In the pink boxes below, provide the page number(s) of the manuscript draft or figure legend(s) where
the information can be located. Every question should be answered. If the question is not relevant to

your research, please write NA (non applicable).

http://1degreebio.org
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http://www.mrc.ac.uk/Ourresearch/Ethicsresearct
htt

ClinicalTrials.gov
http://www.consort-statement.org
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B- Statistics and general methods

lease fill out these boxes

T.a. How was the sample size chosen to ensure adequate power to detect a pre-specified effect size?

[All experiments were repeated at least three independent times (biological
repeats). Sample size was chosen to ensure reproducibility and allow stringent
statistical analysis Page 28.

1.b. For animal studies, include a statement about sample size estimate even if no statistical methods

"Sample size was chosen to ensure reproducibility and allow stringent statistical

were used. analysis." Page 16, first paragraph
2. Describe inclusion/exclusion criteria if samples or animals were excluded from the analysis. Were the | No mice/data points were excluded from analyses Page 16, first paragaph.
criteria pr i ?

3. Were any steps taken to minimize the effects of subjective bias when allocating

ples to

Was not performed.

treatment (e.g. procedure)? If yes, please describe.

For animal studies, include a about r evenifnor ion was used.

"Randomization of mice and blinding of the investigators were not performed."
Page 16, first paragraph

4.a. Were any steps taken to minimize the effects of subjective bias during group allocation or/and when
assessing results (e.g. blinding of the investigator)? If yes please describe.

For escent staining, processing and quantification of images were
done with Image) software (NIH) or CellProfiler (Broad Institute) [55] to minimize
the effect of subject bias. Page 20.

4.b. For animal studies, include a statement about blinding even if no blinding was done

Blinding of the investigators were not performed. Page 16, first paragraph.

5. For every figure, are statistical tests justified as appropriate?

Statistical tests used are given in each legend; Chi-square, unpaired T test, 2-way.
[ANOVA, Sidak's or Bonferroni's multiple comparison test. See statement page 28.

Do the data meet the assumptions of the tests (e.g., normal distribution)? Describe any methods used to
assess it.

Normality of each group was assumed before performing statistical analysis
inasmuch groups are biological samples. Page 29, under "Sample size and
statistical analysis”

I there an estimate of variation within each group of data?

[Two-way ANOVA with Sidak or Bonferroni correction for multiple comparisons
[was used to compare samples belonging to more than 2 variables and between
groups with non-equal variance. See page 28; "Sample size and statistical
analyses".

Is the variance similar between the groups that are being statistically compared?

Yes, see statement page 30.

C- Reagents

6. To show that antibodies were profiled for use in the system under study (assay and species), provide a
citation, catalog number and/or clone number, supplementary information or reference to an antibody
idation profile. e.g., ibodypedi: , 1DegreeBio

Information on antibodies is given on page 21-22.

Antibody Company/Cat.No/Clone

[Anti-Actin Santa Cruz Biotechnology/sc-1615/C11
Anti-Akt Cell Signaling/#9272

Anti-CD31 ThermoFisher/MA3105/2Hb

[Anti-CD31/PECAM-1 R&D Systems/AF3628
[Anti-Cleaved Caspase-3 (Asp175) Cell Signaling/#9661
Anti-Collagen IV Millipore/AB769

Anti-ERG Abcam/ab92513/EPR3864

[Anti-GAPDH Millipore/MAB374/6C5
Anti-GOLPH4/GPP130 Abcam/ab28049

[Anti-Grb2 Santa Cruz Biotechnology/sc-255/C-23
Anti-Myc Santa Cruz Biotechnology/sc-40/9E10

[Anti-p44/42 MAPK (Erk1/2)
[Anti-phospho-Akt (Ser473) ~ Cell Signaling/#9271
Anti-phospho-Akt (Thr308) ~ Cell Signaling/#9275
[Anti-phospho-p44/42 MAPK (Erk1/2) (Thr202/Tyr204) Cell
Signaling/#4377/197G2

Cell Signaling/#9102




D- Anima

‘Anti-phospho-VEGF Receptor 2 (Tyr1175) Cell Signaling/#2478/19A10
Anti-phospho-VEGF Receptor 2 (Tyr1212) Cell Signaling/#2477/11A3
Anti-phospho-VEGF Receptor 2 (Tyr951) Cell Signaling/#2471
Anti-PI3 Kinase, p85, N-SH3 Millipore/06-195
Anti-Podocalyxin R&D Systems/AF1556
Anti-VEGFR2 Cell Signaling/#2479/55811
Anti-VEGFR2/KDR/Flk-1 R&D Systems/AF644

Anti-Fc Receptor (CD16/CD32) eBioscience/14-0161-85/93
FITC Anti-CD31 BD Pharmigen/553372/MEC 13.3
APC Anti-CD45 Biolegend/103112/30-F11

7. Identify the source of cell lines and report if they were recently authenticated (e.g., by STR profiling) and
tested for mycoplasma contamination.

Human Dermal Microvascular Endothelial Cells (HDMEC). Primary Human Dermal
Microvascular Endothelial Cells isolated from the dermis of juvenile foreskin.
Cells were used for three passages. They were not authenticated or tested for
mycoplasma. Page 25, under "Mass spectrometry (MS) sample preparation-"

*for all hyperlinks, please see the table at the top right of the document

| Models

8. Report species, strain, gender, age of animals and genetic modification status where applicable. Please
detail housing and husbandry conditions and the source of animals.

Mouse C57B1/6) and FVB strains (Jackson Labs) and used to cross from mixed
1295vJ/C578BI/6) background, carrying a phenylalanine knockin to replace
tyrosine at position 1212 in the mouse Vegfr2 gene, as described in Sakurai et al.,
PNAS 2005, 201; 1076-1081. Mice with the geeticc backgrounds VEcad-CreERT2
(Tg(Cdh5-cre/ERT2)1Rha) Cre (http://www.ncbi.nim.nih.gov/pubmed/20445537)
from Dr. R Adams, Max-Planck Institut, Miinster, and MycOE (C57BL/6N-
Gt(ROSA)26Sortm13(CAG-MYC,-CD2*)Rsky/J);
(https://www.ncbi.nlm.nih.gov/pubmed/23001146) were crossed with the
C578BI/6 Vegfr2Y1212F/Y1212F mice. Mice were used at embryonic stages E9.5-
11.5, 14, 19 and at postnatal P1-12. Mice were kept in groups of max 5/cage. In
exceptional cases mice were placed alone for brief periods, e.g. aggressive males
and in consultation with the University Veterinarian. The cages were made of
plastic and floors covered with a layer of wood shavings. The cages contained
enrichment (cardboard houses, paper, small nests). Cages, food and water
bottles were changed once/week and supervision was carried out daily by trained|
staff. Page 16, first paragraph.

9. For experiments involving live vertebrates, include a statement of compliance with ethical regulations
and identify the committee(s) approving the experiments.

[Animal work was approved by the Uppsala University board of animal
experimentation and regulated in ethical permit 5.2.18-8927-16 (prinical
applicant Marie Hedlund). Page 16, first paragraph.

10. We r the ARRIVE (PLoS Biol. 8(6), €1000412,
2010) to ensure that other relevant aspects of animal studies are adequately reported. See author
guidelines, under ‘Reporting Guidelines’ . See also: NIH

and MRC T Please confirm com|

Compliance confirmed. Page 16, first paragraph.

E- Human Subjects

F- Data A

G- Dual u;

. See author guidelines, under ‘Reporting Guidelines’

11, Identify the approving the study protocol. NA

12. Include a statement confirming that informed consent was obtained from all subjects and that the NA

lexperiments conformed to the principles set out in the WMA Declaration of Helsinki and the Department

of Health and Human Services Belmont Report.

13. For publication of patient photos, include a statement confirming that consent to publish was NA

obtained.

14. Report any restrictions on the availability (and/or on the use) of human data or samples. NA

15. Report the clinical trial registration number (at ClinicalTrials.gov or ), where applicabl NA

16. For phase Il and Ill randomized controlled trials, please refer to the CONSORT flow diagram NA

and submit the CONSORT checklist with your submission. See author

under ‘Reporting 3 .

17. For tumor marker prognostic studies, we recommend that you follow the REMARK reporting guidelines|NA

ccessibility

18. Provide accession codes for data. See author under ‘Data D

Data deposition in a public repository is mandatory for:
a. Protein, DNA and RNA sequences
b. Macromolecular structures

& @i ic data for small

d. Functional genomics data

le. Proteomics and molecular interactions

[The mass spectrometry proteomics data have been deposited to the
ProteomeXchange Consortium via the PRIDE partner repository with the dataset
identifier PXD014517. Information is given on page 30, under the heading "Data
availability". The file will be publicly accessible once we have received a PMID no.
Until then, the data can be seen at the website
https://www.ebi.ac.uk/pride/archive/login using the following login: Username:
reviewer94344@ebi.ac.uk

Password: Fh4iWPx1

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please
consider the journal’s data policy. If no structured public repository exists for a given data type, we
lencourage the provision of datasets in the manuscript as a Supplementary Document (see author
guidelines under ‘Expanded View’ or in unstructured repositories such as Dryad

or Figshare

See response above

20. Access to human clinical and genomic datasets should be provided with as few restrictions as possible
while respecting ethical obligations to the patients and relevant medical and legal issues. If practically
possible and compatible with the individual consent agreement used in the study, such data should be
deposited in one of the major public access-controlled repositories such as dbGAP

or EGA

21. As far as possible, primary and referenced data should be formally cited in a Data Availability section:

Examples:

Primary Data

Wetmore KM, Deutschbauer AM, Price MN, Arkin AP (2012). Comparison of gene expression and mutant
fitness in i is MR-1. Gene Omnibus GSE39462

Referenced Data

Huang J, Brown AF, Lei M (2012). Crystal structure of the TRBD domain of TERT and the CR4/5 of TR.
Protein Data Bank 4026

AP-MS analysis of human histone deacetylase interactions in CEM-T cells (2013). PRIDE PXD000208

See page 28 under" Data availability"

22. Computational models that are central and integral to a study should be shared without restrictions
and provided in a machine-readable form. The relevant accession numbers or links should be provided.
When possible, standardized format (SBML, CellML) should be used instead of scripts (e.g. MATLAB).
Authors are strongly encouraged to follow the MIRIAM guidelines and deposit
their model in a public database such as Biomodels or JWS Online

. If computer source code is provided with the paper, it should be deposited in a public repository|
or included in i

il

se research of concern

23. Could your study fall under dual use research restrictions? Please check biosecurity documents
and list of select agents and toxins (APHIS/CDC) . According to

our biosecurity provide a only if it could.




