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1st Editorial Decision 19th Aug 2020

Dear Dr. Wang,

Thank you for the submission of your manuscript to EMBO reports. We have now received reports
from the three referees that were asked to evaluate your study, which can be found at the end of
this email.

As you will see, all referees think that the findings are of interest, but they also have several
comments, concerns and suggestions, indicating that a major revision of the manuscript is
necessary to allow publication in EMBO reports. As the reports are below, and I think all points need
to be addressed, | will not detail them here. In particular however, it will be important to strengthen
the physiological/clinical relevance of the findings, e.g. by using patient derived fibroblasts, EVs from
biospecimens, a larger panel of cultured cancer cell lines and/or breast cancer tissues.

Given the constructive referee comments, we would like to invite you to revise your manuscript with
the understanding that all referee concerns must be addressed in the revised manuscript and/or in
a detailed point-by-point response. Acceptance of your 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 of the manuscript will therefore depend on the completeness of your
responses included in the next, final version of the manuscript.

Revised manuscripts should be submitted within three months of a request for revision. We are
aware that many laboratories cannot function at full efficiency during the current COVID-19/SARS-
CoV-2 pandemic and we have therefore extended our 'scooping protection policy' to cover the
period required for full revision. Please contact me to discuss the revision should you need
additional time, and also if you see a paper with related content published elsewhere.

When submitting your revised manuscript, please also carefully review the instructions that follow
below.

PLEASE NOTE THAT upon resubmission revised manuscripts are subjected to an initial quality
control prior to exposition to re-review. Upon failure in the initial quality control, the manuscripts are
sent back to the authors, which may lead to delays. Frequent reasons for such a failure are the lack
of the data availability section (please see below) and the presence of statistics based on n=2 (the
authors are then asked to present scatter plots or provide more data points).

When submitting your revised manuscript, we will require:

1) a .docx formatted version of the final manuscript text (including legends for main figures, EV
figures and tables), but without the figures included. Please make sure that changes are highlighted
to be clearly visible. Figure legends should be compiled at the end of the manuscript text.

2) individual production quality figure files as .eps, tif, jpg (one file per figure), of main figures and EV
figures. Please upload these as separate, individual files upon re-submission.

The Expanded View format, which will be displayed in the main HT ML of the paper in a collapsible
format, has replaced the Supplementary information. You can submit up to 5 images as Expanded
View. Please follow the nomenclature Figure EV1, Figure EV2 etc. The figure legend for these

should be included in the main manuscript document file in a section called Expanded View Figure



Legends after the main Figure Legends section. Additional Supplementary material should be
supplied as a single pdf file labeled Appendix. The Appendix should have page numbers and needs
to include a table of content on the first page (with page numbers) and legends for all content.
Please follow the nomenclature Appendix Figure Sx, Appendix Table Sx etc. throughout the text,
and also label the figures and tables according to this nomenclature.

For more details please refer to our guide to authors:
http//www.embopress.org/page/journal/14693178/authorguide#manuscript preparation

See also our guide for figure preparation:
http://wol-prod-cdn literatumonline.com/pb-assets/embo-
site/EMBOPress_Figure _Guidelines_061115-1561436025777 pdf

3) a .docx formatted letter INCLUDING the reviewers' reports and your detailed point-by-point
responses to their comments. As part of the EMBO Press transparent editorial process, the point-
by-point response is part of the Review Process File (RPF), which will be published alongside your
paper.

4) a complete author checklist, which you can download from our author guidelines
(https/www.embopress.org/page/journal/14693178/authorguide). Please insert page numbers in
the checklist to indicate where the requested information can be found in the manuscript. The
completed author checklist will also be part of the RPF.

Please also follow our guidelines for the use of living organisms, and the respective reporting
guidelines: http/www.embopress.org/page/journal/14693178/authorguide#livingorganisms

5) that primary datasets produced in this study (e.g. RNA-seq, ChIP-seq and array data) are
deposited in an appropriate public database. This is now mandatory (like the COl statement). If no
primary datasets have been deposited in any database, please state this in this section (e.g. 'No
primary datasets have been generated and deposited’).

See also: http//embor.embopress.org/authorguide#datadeposition

Please remember to provide a reviewer password if the datasets are not yet public.

The accession numbers and database should be listed in a formal "Data Availability " section
(placed after Materials & Methods) that follows the model below. Please note that the Data
Availability Section is restricted to new primary data that are part of this study.

# Data availability

The datasets produced in this study are available in the following databases:

- RNA-Seq data: Gene Expression Omnibus GSE4684 3
(https/www.ncbinlm.nih.gov/geo/query/acc.cgi?acc=GSE4684 3)

- [data type]: [name of the resource] [accession number/identifier/doi] ((URL or

identifiers.org/DAT ABASE:ACCESSION])

*** Note - All links should resolve to a page where the data can be accessed. ***



Moreover, | have these editorial requests:

6) We strongly encourage the publication of original source data with the aim of making primary
data more accessible and transparent to the reader. The source data will be published in a
separate source data file online along with the accepted manuscript and will be linked to the
relevant figure. If you would like to use this opportunity, please submit the source data (for example
scans of entire gels or blots, data points of graphs in an excel sheet, additional images, etc.) of your
key experiments together with the revised manuscript. If you want to provide source data, please
include size markers for scans of entire gels, label the scans with figure and panel number, and send
one PDF file per figure.

7) Our journal encourages inclusion of *data citations in the reference list* to directly cite datasets
that were re-used and obtained from public databases. Data citations in the article text are distinct
from normal bibliographical citations and should directly link to the database records from which the
data can be accessed. In the main text, data citations are formatted as follows: "Data ref: Smith et
al, 2001" or "Data ref: NCBI Sequence Read Archive PRINA342805, 2017". In the Reference list,
data citations must be labeled with "[DATASET]". A data reference must provide the database
name, accession number/identifiers and a resolvable link to the landing page from which the data
can be accessed at the end of the reference. Further instructions are available at:
http/www.embopress.org/page/journal/14693178/authorguide#referencesformat

8) Regarding data quantification and statistics, can you please specify, where applicable, the
number "n" for how many independent experiments (biological replicates) were performed, the bars
and error bars (e.g. SEM, SD) and the test used to calculate p-values in the respective figure
legends. Please provide statistical testing where applicable, and also add a paragraph detailing this
to the methods section. See:
http//www.embopress.org/page/journal/14693178/authorguide#statisticalanalysis

9) Please also note our new reference format:
http/iwww.embopress.org/page/journal/14693178/authorguide#referencesformat

Please note that all corresponding authors are required to supply an ORCID ID for their name upon
submission of a revised manuscript. Please find instructions on how to link the ORCID ID to the
account in our manuscript tracking system in our Author guidelines:
http/iwww.embopress.org/page/journal/14693178/authorguide#authorshipguidelines

Ilook forward to seeing a revised version of your manuscript when it is ready. Please let me know if
you have questions or comments regarding the revision.

Yours sincerely,

Achim Breiling
Editor
EMBO Reports

Referee #1:

In this manuscript, cancer cell secreted vesicles were shown to suppress mTOR signaling and
reduced protein translation in normal fibroblasts. The concept is interesting. However, the approach



used is premature in the manuscript. The authors should have used human patient derived and
normal fibroblasts. This would have allowed them to compare specific changes induced in normal
fibroblasts. 3T3 mouse fibroblasts are not a good model to understand the crosstalk between
cancer-stromal cells.

Additionally, the differential changes induced in normal vs cancer fibroblasts would shed light into
reprogramming of pathways.

Further, it is surprising that they observed reduced protein synthesis. It has been known that
desmoplasia occurs in fibroblasts in contact with cancer cells, meaning that they have upregulated
protein secretion. Hence, the functional relevance of their results is unclear.

They should collect EVS from at least three to four cancer cells and use patient derived CAFs and
normal fibroblasts.

13C tracing of glucose and glutamine at min should be done in fibroblasts with and without EVs to
see metabolic reprogramming.

Authors should characterize activated and quiescent markers in fibroblast with and without cancer
cell EVs.

Referee #2:

This manuscript by Fong et al provides mechanistic insights in to how cancer cells could
reprogramme stromal cells within the tumour microenvironment to promote tumour growth.
Evidence that extracellular vesicles (EVs) from breast cancer cells suppress amino acid-stimulated
mTORC1 signalling in WI-38 and NIH3T 3 fibroblast cell lines is presented. This in vitro study
compares EVs from the triple negative MDA-MB-231 breast cancer cell line to those from MCF10A,
which is widely used as a normal breast cell line. Only the EVs from the breast cancer cell line were
shown to suppress mTORC1 signalling, mRNA translation and protein synthesis in recipient
fibroblast cells. The authors highlight a role for RagC in this mT ORC1-regulated effect and implicate
MIRNA-105 and miRNA-204 as causative EV factors. in having effects. The authors report
differential effects on translation that are not reflected at the transcriptional level and therefore
conclude that these effects are under translational control. The manuscript has the standard
issues of knowing how generic the mechanism identified is, since only one cancer cell line is used
and the study lacks in vivo data, but this work will nevertheless attract the attention of those
interested in both EV and cancer biology.

The Wang lab has been studying the effect of extracellular vesicle-associated miRNAs on breast
cancer development for a number of years and published extensively in this area. This study is
logically and concisely constructed and for the most part clearly explained.

I do, however, have some points that I think would be helpful for the authors to consider prior to
publication:

1. The preparations used in the study are small EVs produced by ultracentrifugation. it would be
helpful to give them this name, because the breast cells will produce other vesicles, which are not
analysed in this study.



2. Small EV preparations contain mixtures of microvesicles and exosomes (EVs), and non-vesicular
particles (NVPs) - see Jeppesen et al. (2019) Cell 177,428-445, and the denser NVPs have high
levels of RNA-binding proteins. This makes the gradient data (Figure S2) important in confirming
association of miRNAs with EVs. However, there is not an exact correlation between EV protein
and miRNA fractions in all cases, eg miR-204 spreads into the putative NP fractions. | therefore
think it is critical that the fractions are also probed with a marker for NVPs (Ago1l, histones?) and
perhaps a microvesicle marker (AnxAl) to show how much overlap there is with these markers.
Does ND mean not detected or not done in S27?

3. Are miRNA-105 and miRNA-204 located on the inside or outside of small EVs? Could the authors
address this by combining RNase treatment with and without detergent?

4.The details of the anti-miRNA treatment appear to be missing. Are the anti-miRNAs added to
the secreting cells before collection of small EVs? Has it been confirmed that this does not affect
small EV secretion? If added to the target cells, can we be sure that the miRNAs affected were
derived from the secreting cells? It is important for the reader to see how these experiments were
done.

5.1t is notable that miIRNA-105 and miRNA-204 are present on EVS from both MDA-MB-231 and
MCF10A cells (there only seems to be two-fold increase miR-105 in MDA-MB-231 cells, Fig. S2), but
only the MDA-MB-231 cells are shown to have an effect on mTORCL signalling etc in fibroblast
cells. What explanation do the authors have for this? Are there other factors which only allow the
mMiRNAS to work when present in cancer cell small EVs?

6. The authors have indicated that they have used an n of at least three for experiments in which
no quantification is shown. I think it would make sense to quantify the data, eg Rag levels,
puromycin labelling, etc, if the data are available.

Minor points:

1. Introduce WI-38 and NIH3T 3 as fibroblast cell lines

2. Abstract, line 5 - 'mRNA translation, rather than 'protein translation’
3.Page 3, line 4 - ‘cancer's exploitation' rather than 'cancer's exploit'
4.Page 4, line 10 - this sentence needs rewording

Referee #3:

The manuscript of Miranda et al. provided evidence to show that breast cancer cells secrete EVs
containing miR-105 and miR-204 and that these EVs are taken up by fibroblast and suppress
protein synthesis through down regulation of RagC. This is a very interesting study which sheds
new light into the mechanism of interaction between cancer cell and tumor microenvironment.
However, there are several major and minor concerns and this reviewer has suggestions to further
strengthen the manuscript as listed below.

Major questions:



1. This study needs more data to show clinical relevance.

a. The findings were based on a single cell line system, 231 vs MCF10A. It's not clear whether the
observation is more general. It's also not clear if this finding is specific to triple negative breast
cancer cells. Iwould suggest to verify their findings in other cancer cell lines such as MCF7 and
SKBR3, as well as some breast cancer PDX cells.

b. This study needs more clinical evidence to back up their findings. Such evidence includes, but not
limited to verifying miRNAs in EV's from biospecimens (blood or breast cancer tissue), verifying RagC
expression in surrounding fibroblast of breast cancer tissue and doing patient survival analysis in
relation to the miRNAs.

2. The functional consequence of the findings is not clear. The authors presented the evidence to
show that cancer derived EVs inhibited protein synthesis in fibroblast. However, how the
"educated" fibroblasts in return affect cancer growth is not clear. The authors can add an animal
experiment to address this question. For example, knockdown of the miRNAs in cancer cells and
inject them into mice.

3. The authors stated that "Fibroblasts exhibited high and comparable uptake efficiencies for EVs
from MDA-MB-231 breast cancer cells and MCF10A non-cancer cells (Fig. S1)". However, Figure
S1A is not conclusive. It is not surprising to see comparable uptake in in vitro setting, but this may
not be the case in vivo. The authors should test this in mouse by directly injecting labeled EVs. Also,
because it may not be easy to compare the uptake by the florescent imaging, FACS analysis may
be a better choice for quantification and comparison of the uptake.

4.The authors stated that "Upon re-feeding with a three-AA mixture of leucine, arginine, and lysine
or a cocktail of essential AAs, fibroblasts pretreated with MDA-MB-231-derived EVs exhibited a
significant suppression of p70S6K phosphorylation compared to fibroblasts treated with EVs from
MCF10A cells or with PBS (Fig. 1A)". While the purpose of Figure 1A is to compare the mTORCL1
activation among the groups of control, MCF710A EV and 231EV, the western blot data were
separated into three panels, probably because they were performed separately. If this is the case, it
is difficult to compare.

5. The authors state that "Treatment with MDA-MB-231 EVs, but not MCF10A EVs, significantly
downregulated the wild-type RRAGC 3'UTR reporter; both the miR-105 and miR-204 binding sites
were required for this effect, as demonstrated by the loss of response in mutant reporters (Fig. 5D)".
Can authors add some explanation why both of the binding sites are required? According to Figure
5B, the two miRNAs have separate binding sites on the 3'UTR of RRAGC. Figure 5C indicates that
miR-105 or miR-204 alone was able to suppress the RRAGC, which means one binding site is
enough. This seems contradicting the observation of Figure 5D, where miR-105 and miR-204
function in a synergistic manner.

Minor points:

1. The authors stated that "To investigate the mechanism through which cancer EVs suppress AA-
induced protein synthesis, components of mMTORC1/p70S6K signaling were analyzed after EV
treatment, with only RAGC consistently showing reduction by MDA-MB-231 EVs in both WI-38 and
NIH3T 3 fibroblast models (Fig. 4A)". However, the reduction of RAGC seems to be marginal in the
WI-38 panel in Figure 4A. | suggest to repeat the western blot or add quantified data.



2.The authors stated that "Ectopic expression of a RagC cDNA construct lacking 3'UTR abolished
the effect of cancer EVs on puromycin incorporation (Fig. 4D)". In the RAGC-HA ectopic expression
group, why is there a decrease in puro incorporation in the PBS treatment group compared to the
MCF610A EV treatment group? The increase of RAGC should be shown by western blot. It is
important to know how much of the increase in RAGC could rescue the protein translation from the
231EV treatment.

3. The authors stated that "By using anti-miRNAs to block the selected EV miRNAs, we found that
miR-105 and miR-204, but not miR-122, were required for cancer EVs to downregulate RagC (Fig.
5A)". In addition to the level of RagC, the authors also need to directly check if these anti-miRNAs
rescue the protein synthesis by doing the Puro incorporation assay.

4. There is no descriptions about most supplemental figures in the main text.



1st Authors' Response to Reviewers 3rd Nov 2020

Response to Reviewers

We thank the editor and all reviewers for the constructive comments. Substantial revisions have
been made to the manuscript and a considerable amount of new data has been added. We
have addressed all points raised, including strengthening the physiological/clinical relevance of
the findings by using patient-derived fibroblasts and EVs from a larger panel of cancer cells and
by adding staining of breast tumor tissues. Below please find our point-by-point responses.
Changes in the text are highlighted to facilitate tracking.

Referee #1:

In this manuscript, cancer cell secreted vesicles were shown to suppress mTOR signaling and
reduced protein translation in normal fibroblasts. The concept is interesting. However, the
approach used is premature in the manuscript. The authors should have used human patient
derived and normal fibroblasts. This would have allowed them to compare specific changes
induced in normal fibroblasts. 3T3 mouse fibroblasts are not a good model to understand the
crosstalk between cancer-stromal cells. Additionally, the differential changes induced in normal
vs cancer fibroblasts would shed light into reprogramming of pathways.

Response: Following the reviewer's suggestion, we have performed new experiments using
patient-derived cancer-associated fibroblasts (CAF) and normal human mammary fibroblasts.
We also included data with WI-38 cells, which have been widely used as a model of normal
fibroblasts. In both CAF and normal fibroblasts (mammary fibroblasts and WI-38), we observed
suppression of AA-stimulated protein synthesis by MDA-MB-231-derived EVs (measured by
puromycin incorporation into newly synthesized proteins), suggesting this effect of EVs similarly
influences CAF and normal fibroblasts. The new data have been added to Fig. 1A-C.

Further, it is surprising that they observed reduced protein synthesis. It has been known that
desmoplasia occurs in fibroblasts in contact with cancer cells, meaning that they have
upregulated protein secretion. Hence, the functional relevance of their results is unclear.

Response: Increased protein secretion is indeed a hallmark of fibroblast activation by cancer-
secreted factors such as TGF-beta. In the current study our focus was on fibroblasts’ early
response to AA stimulation in terms of the transient mMTORC1 activation and protein synthesis,
an experimental setting to mimic the periodic nutrient fluctuations in the tumor microenvironment.
Under this experimental setting, cancer EVs did not significantly affect global protein synthesis
in fibroblasts that were continuously cultured under AA repletion (Fig. 1C), but only suppressed
the transient protein synthesis in fibroblasts following AA starvation and re-feeding (Fig. 1B).
This indicates that the EVs target the translatomic response of recipient cells to the dynamic
changes of AA levels in the environment, rather than the basic components of translational
machinery.

They should collect EVS from at least three to four cancer cells and use patient derived CAFs
and normal fibroblasts.

Response: We have performed new experiments using patient-derived CAF and EVs from
several BC cell lines (MDA-MB-231, SK-BR-3, MCF7, and patient-derived xenograft tumor
cells/PDX), and showed suppressed new protein synthesis (puromycin labeling) and RagC
expression following treatment with EVs from all BC cell lines but not with EVs from MCF10A
non-cancer cells. The new data have been added to Fig. 4E.



13C tracing of glucose and glutamine at min should be done in fibroblasts with and without EVs
to see metabolic reprogramming.

Response: We have previously performed *C tracing of glucose and glutamine in fibroblasts
with and without EVs to study metabolic reprogramming, and the results are reported in Yan et
al. Nat Cell Biol 20, 597-609. In the current study we instead focused on fibroblasts’ response
to AA stimulation in terms of mMTORCL1 activation and protein synthesis.

Authors should characterize activated and quiescent markers in fibroblast with and without
cancer cell EVs.

Response: We have performed new experiments to examine the levels of a-smooth muscle
actin (SMA) and vimentin. We did not observe significant changes in these proteins in CAF
treated with cancer-derived or non-cancer EVs for 48 h (Fig. EV1C).

Referee #2:

This manuscript by Fong et al provides mechanistic insights in to how cancer cells could
reprogramme stromal cells within the tumour microenvironment to promote tumour growth.
Evidence that extracellular vesicles (EVs) from breast cancer cells suppress amino acid-
stimulated mTORC1 signalling in WI-38 and NIH3T3 fibroblast cell lines is presented. This in
vitro study compares EVs from the triple negative MDA-MB-231 breast cancer cell line to those
from MCF10A, which is widely used as a normal breast cell line. Only the EVs from the breast
cancer cell line were shown to suppress mTORC1 signalling, mRNA translation and protein
synthesis in recipient fibroblast cells. The authors highlight a role for RagC in this mMTORC1-
regulated effect and implicate miRNA-105 and miRNA-204 as causative EV factors in having
effects. The authors report differential effects on translation that are not reflected at the
transcriptional level and therefore conclude that these effects are under translational control.
The manuscript has the standard issues of knowing how generic the mechanism identified is,
since only one cancer cell line is used and the study lacks in vivo data, but this work will
nevertheless attract the attention of those interested in both EV and cancer biology. The Wang
lab has been studying the effect of extracellular vesicle-associated miRNAs on breast cancer
development for a number of years and published extensively in this area. This study is logically
and concisely constructed and for the most part clearly explained. | do, however, have some
points that | think would be helpful for the authors to consider prior to publication:

Response: We appreciate the reviewer's kind comments. In addition to our point-by-point
response below, we have also assessed levels of miR-105, miR-204, and RagC in human
breast tumors and xenograft tumors to strengthen the clinical relevance (new Fig. 7).

1. The preparations used in the study are small EVs produced by ultracentrifugation. It would be
helpful to give them this name, because the breast cells will produce other vesicles, which are
not analysed in this study.

Response: Following the reviewer’s suggestion, we have added the statement that EVs used in
this study are similar to “small EVs” defined by others (page 7).

2. Small EV preparations contain mixtures of microvesicles and exosomes (EVs), and non-
vesicular particles (NVPs) - see Jeppesen et al. (2019) Cell 177, 428-445, and the denser NVPs
have high levels of RNA-binding proteins. This makes the gradient data (Figure S2) important in
confirming association of mMiRNAs with EVs. However, there is not an exact correlation between



EV protein and miRNA fractions in all cases, eg miR-204 spreads into the putative NP fractions.
| therefore think it is critical that the fractions are also probed with a marker for NVPs (Agol,
histones?) and perhaps a microvesicle marker (AnxAl) to show how much overlap there is with
these markers. Does ND mean not detected or not done in S2?

Response: We have performed new experiments detecting AnxAl in EV fractions, and added
the data to Fig. EV2A,B. In addition to AnxAl, CD9 has also been reported as a marker for
microvesicles and was detected in EV fractions. In the EVs prepared in this study, we did not
detect Ago proteins, and have included this result in Fig. EV1E. ND means not detected, which
has been clarified in the figure legend.

3. Are miRNA-105 and miRNA-204 located on the inside or outside of small EVs? Could the
authors address this by combining RNase treatment with and without detergent?

Response: We have performed new experiments using Protease+RNase treatment in the
presence or absence of detergent to show that both miR-105 and miR-204 are mainly located
inside of EVs. The new data have been added to Fig. EV1F.

4. The details of the anti-miRNA treatment appear to be missing. Are the anti-miRNAs added to
the secreting cells before collection of small EVs? Has it been confirmed that this does not
affect small EV secretion? If added to the target cells, can we be sure that the miRNAs affected
were derived from the secreting cells? It is important for the reader to see how these
experiments were done.

Response: The anti-miRNA treatment was added to the target cells via transfection to make
these cells resistant to the effect of corresponding EV-transferred miRNA. The experimental
procedure has been clarified in the figure legend. We indeed cannot distinguish the effect of
endogenous and EV-transferred miRNAs in target cells, but this experiment would still support
the regulatory effect of miR-105 and miR-204 on RagC expression and protein synthesis.

5. It is notable that miRNA-105 and miRNA-204 are present on EVS from both MDA-MB-231
and MCF10A cells (there only seems to be two-fold increase miR-105 in MDA-MB-231 cells, Fig.
S2), but only the MDA-MB-231 cells are shown to have an effect on mTORC1 signalling etc in
fibroblast cells. What explanation do the authors have for this? Are there other factors which
only allow the miRNAs to work when present in cancer cell small EVs?

Response: Data in the old figure were not normalized to an equal amount of unfractionated EVSs.
We have corrected this figure by applying the proper normalization (Fig. EV2D). As shown in
our previous publication (Yan et al. Nat Cell Biol 20, 597-609) and in new Fig. EV1F, both miR-
105 and miR-204 levels are significantly higher by >10 folds in EVs from MDA-MB-231 cells
compared to MCF10A EVs.

6. The authors have indicated that they have used an n of at least three for experiments in
which no quantification is shown. | think it would make sense to quantify the data, eg Rag levels,
puromycin labelling, etc, if the data are available.

Response: We have included quantification of RagC levels and puromycin labeling in all figures.

Minor points:

1. Introduce WI-38 and NIH3T3 as fibroblast cell lines



Response: We have added this in pages 4 and 5.

2. Abstract, line 5 - 'mRNA translation, rather than ‘protein translation
Response: Corrected.

3. Page 3, line 4 - 'cancer's exploitation' rather than 'cancer's exploit'
Response: Corrected.

4. Page 4, line 10 - this sentence needs rewording

Response: Corrected.

Referee #3:

The manuscript of Miranda et al. provided evidence to show that breast cancer cells secrete
EVs containing miR-105 and miR-204 and that these EVs are taken up by fibroblast and
suppress protein synthesis through down regulation of RagC. This is a very interesting study
which sheds new light into the mechanism of interaction between cancer cell and tumor
microenvironment. However, there are several major and minor concerns and this reviewer has
suggestions to further strengthen the manuscript as listed below.

Major questions:
1. This study needs more data to show clinical relevance.

a. The findings were based on a single cell line system, 231 vs MCF10A. It's not clear whether
the observation is more general. It's also not clear if this finding is specific to triple negative
breast cancer cells. | would suggest to verify their findings in other cancer cell lines such as
MCF7 and SKBR3, as well as some breast cancer PDX cells.

Response: We have performed new experiments using patient-derived CAF and EVs from
several BC cell lines (MDA-MB-231, SK-BR-3, MCF7, and patient-derived xenograft tumor
cells/PDX), and showed suppressed new protein synthesis (puromycin labeling) and RagC
expression following treatment with EVs from all BC cell lines but not with EVs from MCF10A
non-cancer cells. The new data have been added to Fig. 4E.

b. This study needs more clinical evidence to back up their findings. Such evidence includes,
but not limited to verifying miRNAs in EVs from biospecimens (blood or breast cancer tissue),
verifying RagC expression in surrounding fibroblast of breast cancer tissue and doing patient
survival analysis in relation to the miRNAs.

Response: We have performed new experiments to assess the levels of miR-105, miR-204, and
RagC in human breast tumors and xenograft tumors to strengthen the clinical relevance. The
new data showing a negative correlation between stroma RagC and miR-105 have been added
to Fig. 7A,B. Unfortunately, the patient survival data are not available to us.

2. The functional consequence of the findings is not clear. The authors presented the evidence
to show that cancer derived EVs inhibited protein synthesis in fibroblast. However, how the



"educated" fibroblasts in return affect cancer growth is not clear. The authors can add an animal
experiment to address this question. For example, knockdown of the miRNAs in cancer cells
and inject them into mice.

Response: We added new data showing that miR-105, but not miR-204, was negatively
associated with stroma RagC in human breast tumors. We further showed that stroma RagC
was downregulated in MCFDCIS xenograft tumors when miR-105 was overexpressed in cancer
cells (Fig. 7). Our previous and current studies thus together indicate a multifaceted function of
cancer-secreted miR-105 in modifying the tumor microenvironment to promote tumor growth
and metastasis, including metabolic reprogramming of CAF (Yan et al. Nat Cell Biol 20, 597-
609), an altered protein synthesis response of CAF to the intermittent AA replenishments in the
tumor microenvironment (current study), and modulation of the tumor vasculature (Zhou et al.
Cancer Cell 25, 501-515). All these mechanisms may contribute to the miR-105-induced tumor
growth and metastasis as well as the tumor-suppressive effect of anti-miR-105 treatment that
are reported in our previous studies (Yan et al. Nat Cell Biol 20, 597-609; Zhou et al. Cancer
Cell 25, 501-515). We have added this discussion to the manuscript (page 11).

3. The authors stated that "Fibroblasts exhibited high and comparable uptake efficiencies for
EVs from MDA-MB-231 breast cancer cells and MCF10A non-cancer cells (Fig. S1)". However,
Figure S1A is not conclusive. It is not surprising to see comparable uptake in in vitro setting, but
this may not be the case in vivo. The authors should test this in mouse by directly injecting
labeled EVs. Also, because it may not be easy to compare the uptake by the florescent imaging,
FACS analysis may be a better choice for quantification and comparison of the uptake.

Response: We have performed new experiments to confirm fibroblasts’ in vivo uptake of EVs by
injecting Dil-labeled EVs into xenograft tumors. The new data have been added to Fig. EV1B.

4. The authors stated that "Upon re-feeding with a three-AA mixture of leucine, arginine, and
lysine or a cocktail of essential AAs, fibroblasts pretreated with MDA-MB-231-derived EVs
exhibited a significant suppression of p70S6K phosphorylation compared to fibroblasts treated
with EVs from MCF10A cells or with PBS (Fig. 1A)". While the purpose of Figure 1A is to
compare the mTORCL1 activation among the groups of control, MCF710A EV and 231EV, the
western blot data were separated into three panels, probably because they were performed
separately. If this is the case, it is difficult to compare.

Response: The experiment was performed together. The cell lysates were separated into three
panels because the Western blot gels we used only had 10 lanes. For Fig. 1A it is critical to
determine the time course following AA re-feeding, and to compare such time course under
PBS, MCF10A EV, and MDA-MB-231 EV treatments. The development was given equal time
and the exposure to film was performed together. In all other experiments in this study we have
included PBS, MCF10A EV, and MDA-MB-231 EV treatments in the same gels.

5. The authors state that "Treatment with MDA-MB-231 EVs, but not MCF10A EVs, significantly
downregulated the wild-type RRAGC 3'UTR reporter; both the miR-105 and miR-204 binding
sites were required for this effect, as demonstrated by the loss of response in mutant reporters
(Fig. 5D)". Can authors add some explanation why both of the binding sites are required?
According to Figure 5B, the two miRNAs have separate binding sites on the 3'UTR of RRAGC.
Figure 5C indicates that miR-105 or miR-204 alone was able to suppress the RRAGC, which
means one binding site is enough. This seems contradicting the observation of Figure 5D,
where miR-105 and miR-204 function in a synergistic manner.



Response: We added interpretation of this result to page 7. Although individual transfection of
synthetic mimics of miR-105 and miR-204 showed that both miRNAs act on the 3'UTR reporter
(Fig. 5C), Fig. 5D showed that loss of either miRNA binding sites abolished the effect of MDA-
MB-231 EVs. This could be due to the lower abundances of both miRNAs in the EVs compared
to miRNA mimics used in transfection assay. Previous studies have revealed synergistic action
of miRNAs targeting the same genes, which we discussed in the manuscript as a possible
mechanism.

Minor points:

1. The authors stated that "To investigate the mechanism through which cancer EVs suppress
AA-induced protein synthesis, components of mMTORC1/p70S6K signaling were analyzed after
EV treatment, with only RAGC consistently showing reduction by MDA-MB-231 EVs in both WI-
38 and NIH3T3 fibroblast models (Fig. 4A)". However, the reduction of RAGC seems to be
marginal in the WI-38 panel in Figure 4A. | suggest to repeat the western blot or add quantified
data.

Response: We have repeated the Western blot, and have included quantification of RagC levels
and puromycin labeling in all figures.

2. The authors stated that "Ectopic expression of a RagC cDNA construct lacking 3'UTR
abolished the effect of cancer EVs on puromycin incorporation (Fig. 4D)". In the RAGC-HA
ectopic expression group, why is there a decrease in puro incorporation in the PBS treatment
group compared to the MCF10A EV treatment group? The increase of RAGC should be shown
by western blot. It is important to know how much of the increase in RAGC could rescue the
protein translation from the 231EV treatment.

Response: We have repeated the Western blot and added RagC blots to Fig. 4D.
3. The authors stated that "By using anti-miRNAs to block the selected EV miRNAs, we found
that miR-105 and miR-204, but not miR-122, were required for cancer EVs to downregulate
RagC (Fig. 5A)". In addition to the level of RagC, the authors also need to directly check if these
anti-miRNAs rescue the protein synthesis by doing the Puro incorporation assay.

Response: We have added puromycin incorporation assay to Fig. 5A to show that the anti-
MiRNAS also rescue protein synthesis.

4. There is no descriptions about most supplemental figures in the main text.

Response: We have added the descriptions in page 7.



1st Revision - Editorial Decision 23rd Nov 2020

Dear Dr. Wang,

Thank you for the submission of your revised manuscript to our editorial offices. We have now
received the reports from the three referees that were asked to re-evaluate your study, you will find
below. As you will see, the referees now support the publication of your study in EMBO reports.

Before we can proceed with formal acceptance, | have these editorial requests | ask you to address
in a final revised manuscript:

- Table EV1 is too large to be displayed in full in the published manuscript. This is a dataset. Please
name this file Dataset EV1 and put its legend on the first TAB of the excel file. Then change the
callouts in the manuscript text accordingly. Finally, please remove the legend from the manuscript
text file.

- There is a callout to Table S1 in the manuscript, but there is no such table. Please check.

- Please remove the referee access information from the data availability section, and make sure
the data get public upon publication of the paper.

- As most of the Western blots shown in the study are significantly cropped, could you please
provide the source data for the blots. The source data will be published in a separate source data
file online along with the accepted manuscript and will be linked to the relevant figure. Please
submit the source data (scans of entire blots) together with the final revised manuscript. Please
include size markers for the scans of entire blots, label the scans with figure and panel number, and
send one PDF file per figure (main and EV figures).

- Could statistical testing be performed for the diagram shown in Fig. EV1F?

- Please make sure that the funding information added in the online submission system is complete
and similar to the one in the manuscript. Please also add the funding for the core facility into the
online form.

In addition, | would need from you:

- a short, two-sentence summary of the manuscript

- two to three bullet points highlighting the key findings of your study

- a schematic summary figure (in jpeg or tiff format with the exact width of 550 pixels and a height
of not more than 400 pixels) that can be used as a visual synopsis on our website.

I look forward to seeing the final revised version of your manuscript when it is ready. Please let me
know if you have questions regarding the revision.

Kind regards,

Achim

Achim Breiling
Editor



EMBO Reports

Referee #1:

I am satisfied with the new experiments and comments from the authors. Hence, the manuscript is
now suitable for publication.

Referee #2:

The authors have satisfactorily addressed my comments and | am happy to recommend publication
in its current form.

Referee #3:

Allcomments were addressed and it is now suitable for publication.



2nd Authors' Response to Reviewers 24th Nov 2020

The authors have addressed all minor editorial requests.



2nd Revision - Editorial Decision 27th Nov 2020

Dr. Shizhen Emily Wang
University of California San Diego
Pathology

9500 Gilman Drive

MC 0612

La Jolla, CA 92093

United States

Dear Dr. Wang,

lam very pleased to accept your manuscript for publication in the next available issue of EMBO
reports. Thank you for your contribution to our journal.

At the end of this email I include important information about how to proceed. Please ensure that
you take the time to read the information and complete and return the necessary forms to allow us
to publish your manuscript as quickly as possible.

As part of the EMBO publication's Transparent Editorial Process, EMBO reports publishes online a
Review Process File to accompany accepted manuscripts. As you are aware, this File will be
published in conjunction with your paper and will include the referee reports, your point-by-point
response and all pertinent correspondence relating to the manuscript.

If you do NOT want this File to be published, please inform the editorial office within 2 days, if you
have not done so already, otherwise the File will be published by default [contact:
emboreports@embo.org]. If you do opt out, the Review Process File link will point to the following
statement: "No Review Process File is available with this article, as the authors have chosen not to
make the review process public in this case."

Should you be planning a Press Release on your article, please get in contact with
emboreports@wiley.com as early as possible, in order to coordinate publication and release dates.

Thank you again for your contribution to EMBO reports and congratulations on a successful
publication. Please consider us again in the future for your most exciting work.

Yours sincerely,
Achim Breiling

Editor
EMBO Reports

hhkhkhkhkkkhhhhkkhkhhhhhhhhhhhhhhhhhhhhhhhhhdhhhhhhhdhhdhhhhhdhhhhhhdhhhhhhkdrhhrhdhhdhhrisxx

THINGS TO DO NOW:



You will receive proofs by e-mail approximately 2-3 weeks after all relevant files have been sent to
our Production Office; you should return your corrections within 2 days of receiving the proofs.

Please inform us if there is likely to be any difficulty in reaching you at the above address at that
time. Failure to meet our deadlines may result in a delay of publication, or publication without your
corrections.

All further communications concerning your paper should quote reference number EMBOR-2020-
51239V3 and be addressed to emboreports@wiley.com.

Should you be planning a Press Release on your article, please get in contact with
emboreports@wiley.com as early as possible, in order to coordinate publication and release dates.
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7. Identify the source of cell lines and report if they were recently authenticated (e.g., by STR profiling) and tested for
mycoplasma contamination.

The cell line information was included in the Materials and Methods section in detail.
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D- Animal 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.

Female NOD/SCID/IL2Ry-null (NSG) mice of 8 week old were purchased from the Jackson
Laboratory (Bar Harbor, ME) and housed at a facility that maintains a 12:12h light/dark cycle with
Zeitgeber time 12=lights off.

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

Animal experiments were approved by the institutional animal care and use committees at the
University of California San Diego and the Beckman Research Institute of the City of Hope. The
study is compliant with all relevant ethical regulations regarding animal research.

10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), €1000412, 2010) to ensure
that other relevant aspects of animal studies are adequately reported. See author guidelines, under ‘Reporting
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