
Syncytia formation by SARS-CoV-2 infected
cells.
Julian Buchrieser, Jérémy Dufloo, Mathieu Hubert , Blandine Monel, Delphine Planas, Maaran 
Michael Rajah, Cyril Planchais, Françoise Porrot , Florence Guivel-Benhassine, Sylvie van der Werf, 
Nicolet ta Casartelli, Hugo Mouquet , Timothée Bruel, and Olivier Schwartz
DOI: 10.15252/embj.2020106267

Corresponding author(s): Olivier Schwartz (schwartz@pasteur.fr)

Review Timeline: Submission Date: 17th Jul 20
Editorial Decision: 7th Sep 20
Revision Received: 18th Sep 20
Editorial Decision: 6th Oct 20
Revision Received: 6th Oct 20
Accepted: 8th Oct 20

Editor: Karin Dumstrei

Transaction Report:
(Note: With the except ion of the correct ion of typographical or spelling errors that could be a source
of ambiguity, let ters and reports are not edited. Depending on transfer agreements, referee reports
obtained elsewhere may or may not be included in this compilat ion. Referee reports are anonymous
unless the Referee chooses to sign their reports.)



7th Sep 20201st Editorial Decision

Dear Olivier, 

Thanks for submit t ing your manuscript  to The EMBO Journal. I am sorry for the delay in gett ing
back to you, but I have now received the two reports on your paper. 

As you can see from the comments below, both referees find the analysis interest ing and we are
interested in considering a revised version of your manuscript . However, referee #2 also raises the
issue that the results seen on syncyt ia format ion is done in the context  of ACE2 overexpression
and that it  would be good to have more data support ing the endogenous role of ACE2 in this
process. Do you have more data on hand to address this issue? Would be good to discuss this
further. Happy to do so via email or a video call. 

When preparing your let ter of response to the referees' comments, please bear in mind that this will
form part  of the Review Process File, and will therefore be available online to the community. For
more details on our Transparent Editorial Process, please visit  our website:
ht tps://www.embopress.org/page/journal/14602075/authorguide#transparentprocess 

Thank you for the opportunity to consider your work for publicat ion. I look forward to discussing your
revisions further with you 

with best wishes 

Karin 

Karin Dumstrei, PhD 
Senior Editor 
The EMBO Journal 

Instruct ions for preparing your revised manuscript : 

Please make sure you upload a let ter of response to the referees' comments together with the
revised manuscript . 

Please also check that the t it le and abstract  of the manuscript  are brief, yet  explicit , even to non-
specialists. 

When assembling figures, please refer to our figure preparat ion guideline in order to ensure proper
formatt ing and readability in print  as well as on screen: 
ht tp://bit .ly/EMBOPressFigurePreparat ionGuideline 

IMPORTANT: When you send the revision we will require 
- a point-by-point  response to the referees' comments, with a detailed descript ion of the changes
made (as a word file). 
- a word file of the manuscript  text . 
- individual product ion quality figure files (one file per figure) 



- a complete author checklist , which you can download from our author guidelines
(ht tps://www.embopress.org/page/journal/14602075/authorguide). 
- Expanded View files (replacing Supplementary Informat ion) 
Please see out instruct ions to authors 
ht tps://www.embopress.org/page/journal/14602075/authorguide#expandedview 

Please remember: Digital image enhancement is acceptable pract ice, as long as it  accurately
represents the original data and conforms to community standards. If a figure has been subjected
to significant electronic manipulat ion, this must be noted in the figure legend or in the 'Materials and
Methods' sect ion. The editors reserve the right  to request original versions of figures and the
original images that were used to assemble the figure. 

Further informat ion is available in our Guide For Authors:
ht tps://www.embopress.org/page/journal/14602075/authorguide 

The revision must be submit ted online within 90 days; please click on the link below to submit  the
revision online before 6th Dec 2020. 

ht tps://emboj.msubmit .net/cgi-bin/main.plex 

------------------------------------------------ 

Referee #1: 

Buchrieser and colleagues have examined SARS-CoV2 induced format ion of mult inucleated
syncit ia. They examine the roles of ACE2, TMPRSS2 and IFITM proteins in this act ivity and show
that IFITM proteins suppress fusion, and are thus protect ive, but TMPRSS2 act ivity and SPIKE
cleavage overcomes IFITM act ivity to drive viral infect ion induced syncit ia format ion. 
This is a nicely presented, well controlled and important study. The movies are part icularly
compelling. 

I have only minor suggest ions for improvement of clarity 

1. The labelling for the figs is a lit t le confusing in places. Can I advise that the authors don't  refer to
unmodified cells as WT because typically this is used to refer to virus. Better to use "unmodified".
Equally the use of control as a label is unclear. Perhaps use "not infected NI" throughout for clarity.
I'm referring to the cell panels part icularly. 

2. I found the descript ion of Fig2C confusing because the authors state that the syncit ia do not
incorporate IFITM1+ cells, yet  there's a bar in 2C for IFITM1 incorporat ion. The point  is that  IFITM1
incorporat ion is reduced, not absent. Please reword for clarity. 

3. There are no data presented to support  the claims in the second para page 6, ie other cell types.
Its cited as data not shown. I think this should be included or not ment ioned, part icularly given these
data are discussed prominent ly. I agree with the authors that this is an important observat ion and
so, if its compelling why not include, for example in supp data. 

4. In 4C IFITM proteins are flag tagged to enable detect ion by WB. Can we be sure that the Tag



does not impact the sensit ivity of IFITM act ivity to TMPRSS2? Are any of the funct ional
experiments performed with the flag tagged proteins. This is important as the Tag may impact
funct ion and/or sensit ivity to antagonism. Please check with a funct ional experiment with Tagged
IFITM protein or point  out in this sect ion which funct ional IFITM experiment contains tagged protein.

Referee #2: 

The manuscript  submit ted by Buchrieser, et  al. is an interest ing study that explores the
requirements for syncyt ia format ion using cell culture models and demonstrates a role for both
TMPRSS2 and IFITM proteins in modulat ing cell fusion. The final figure of the manuscript  ut ilizes a
clever strategy with donor (spike-expressing) and acceptor (ACE2-expressing) cells and a split  GFP
expression system. Using this system, the authors show that TMPRSS2 and the IFITM proteins
affect  fusion when co-expressed in ACE2-expressing acceptor cells but have lit t le effect  when co-
expressed in spike-expressing donor cells. These experiments shed light  on the mechanism of
factors affect ing syncyt ia-format ion mediated by the SARS-CoV-2 spike protein. Overall, this
manuscript  is intriguing and certainly some of these experiments required a cell culture system in
which different components mediat ing fusion were expressed in subpopulat ions of cells; thus, the
authors could not use naturally-permissive ACE2-expressing cell lines. However, it  is not clear why
other experiments were performed almost exclusively in the context  of ACE2 overexpression, rather
than in cell lines that express endogenous ACE2. 

Major Points: 

1. Although the authors are using full-length virus to characterize syncyt ia format ion, rather than
only SARS-CoV-2 spike expression or pseudotyped virus, the cell lines being used are not naturally
permissive and are done in the context  of ACE2 overexpression. It  seems likely that overexpression
of ACE2 may influence the format ion of syncyt ia in a way that does not occur in a more relevant
context  of infect ion. The authors do use Vero E6 cells at  one point , which are naturally permissive,
but do not see format ion of syncyt ia in these cells. 

2. Of the cell lines tested that overexpress ACE2, only U2OS and 293 cells form syncyt ia, but not
A549 cells. Given that A549 cells more closely reflect  the target host cell in vivo, it  brings into
quest ion whether the experiments with ACE2 overexpression are problemat ic. 

3. There are several cell lines that are permissive to SARS-CoV-2 infect ion, including Calu3 and
Caco2 cells. Can syncyt ia format ion and the role of IFITMs and TMPRSS2 be evaluated in the
context  of these cells? Or in the context  of primary cell infect ion? 

4. The effects of IFITM and TMPRSS2 expression on syncyt ia format ion are intriguing. However,
these experiments are also performed only in the context  of overexpression. Using CRISPR/Cas9
mediated knock-outs of IFTIM proteins, or RNA-mediated deplet ion, would further support  a role for
these proteins in regulat ing syncyt ia format ion. 



Dear Editor, 

We would like to thank you for your consideration of our manuscript entitled “Syncytia 

formation by SARS-CoV-2 infected cells” for publication in The EMBO Journal. We are 

delighted by the interest shown by both you and the reviewers. We readily concede that the 

reviewers’ criticisms improve the clarity and the scientific rigor of our manuscript and we thank 

them for their diligence. We have responded to reviewers by incorporating new experimental 

data, rewording for clarity and incorporating a few sentences to further discuss the limitations of 

our work. Below we address each of the reviewers concerns in point-by-point form: 

------------------------------------------------ 

Referee #1: 

Buchrieser and colleagues have examined SARS-CoV2 induced formation of multinucleated 

syncitia. They examine the roles of ACE2, TMPRSS2 and IFITM proteins in this activity and 

show that IFITM proteins suppress fusion, and are thus protective, but TMPRSS2 activity and 

SPIKE cleavage overcomes IFITM activity to drive viral infection induced syncitia formation. 

This is a nicely presented, well controlled and important study. The movies are particularly 

compelling. 

We sincerely appreciate Referee #1’s positive disposition towards our work and we hope that we 

are able to sufficiently address all of their concerns through the changes we outline below.  

I have only minor suggestions for improvement of clarity 

1. The labelling for the figs is a little confusing in places. Can I advise that the authors don't refer

to unmodified cells as WT because typically this is used to refer to virus. Better to use

"unmodified". Equally the use of control as a label is unclear. Perhaps use "not infected NI"

throughout for clarity. I'm referring to the cell panels particularly.

We thank the reviewer for bringing this to our attention and we have clarified the labelling as 

they have suggested. We now reserve the label of “WT” to refer only to virus and we have also 

changed “control” to “not infected (NI)” in the cell panels when referring to infection 

experiments. However, we have a slight reservation on using “unmodified’ to refer to the cell 

lines, as they often have been modified through the transduction of the GFP-split reporter 

system. In the closed context of the experiment where reporter cells are transduced with IFITMs 

and then compared to cells transduced with a control vector, we believe that “control” is the most 

suitable term. In order to avoid any possible misunderstanding, we have included in brackets 

beside “control cells”: “transduced with control vector” 

2. I found the description of Fig2C confusing because the authors state that the syncitia do not

incorporate IFITM1+ cells, yet there's a bar in 2C for IFITM1 incorporation. The point is that

IFITM1 incorporation is reduced, not absent. Please reword for clarity.

21st Sep 20201st Authors' Response to Reviewers



We have clarified that IFITM1 incorporation into syncytia is not absent but reduced. The 

description for Figure 2C now reads “The fusion of IFITM1+ cells with U2OS-ACE2 syncytia is 

drastically reduced”. 

 

3. There are no data presented to support the claims in the second para page 6, ie other cell types. 

Its cited as data not shown. I think this should be included or not mentioned, particularly given 

these data are discussed prominently. I agree with the authors that this is an important 

observation and so, if its compelling why not include, for example in supp data. 

 

We had initially only mentioned the result in passing as we felt these results were tangential to 

the story. With the reviewer’s prompt, we continued to pursue this line of investigation and were 

pleasantly surprised with the results. As mentioned in the manuscript Vero cells do not form 

syncytia upon infection (Fig EV7A) and this was also true for our initial experiments with A549-

ACE2 cells. However, upon using a clonal population of A549-ACE2 cells we were able to 

clearly visualize infection induced syncytia formation (Fig EV6B). The discrepancy is likely due 

to the progressive loss of ACE2 in the older A549-ACE2 cells over time. We had also continued 

experiments with Vero cells and found that upon transfection of the spike protein or in the 

context of an acceptor/donor co-culture system with 293T cells expressing spike, they are 

capable of forming syncytia (Fig EV7). These important results show that cells with endogenous 

levels of ACE2 (Vero cells) are able to fuse when they are in contact with S-expressing cells or 

with infected cells. We have included all of this data in the supplement and have modified the 

manuscript (Page 6, Paragraph 2) which now reads: 

 

“We next assessed whether other cell types form syncytia upon SARS-CoV-2 infection. To 

this aim, we used 293T cells transfected with ACE2 and also generated A549-ACE2 cells.  The 

two cell lines readily formed syncytia upon infection (Fig EV6A-B). In order to rule out the 

possibility that syncytia formation is solely dependent on ACE2 over-expression, we investigated 

the naturally permissible Vero cells with the GFP-split system. We did not detect fused infected 

Vero cells (Fig EV7A), thus we used as donors U20S-ACE2 infected cells, that we co-cultivated 

with uninfected Vero cells. Numerous heterocellular syncytia were formed in a short period of 

time (8h) (Fig EV7D). The ability of Vero cells to fuse was again confirmed when donor 293T 

cells were transfected with S and co-cultivated with Vero acceptor cells (Fig EV7C). 

Additionally, Vero cells are also capable of forming syncytia upon transfection of only the S 

protein (Fig EV7B). Of note, Caco2 cells did not fuse upon SARS-CoV-2 infection (Fig EV6D). 

Taken together, our data strongly suggest that the ability to form syncytia upon SARS-CoV-2 

infection is dependent on cell type as well as on the surface levels of S and ACE2. Fusion is 

detected in Vero cells with endogenous levels of ACE2.” 

 

4. In 4C IFITM proteins are flag tagged to enable detection by WB. Can we be sure that the Tag 

does not impact the sensitivity of IFITM activity to TMPRSS2? Are any of the functional 

experiments performed with the flag tagged proteins. This is important as the Tag may impact 

function and/or sensitivity to antagonism. Please check with a functional experiment with 

Tagged IFITM protein or point out in this section which functional IFITM experiment contains 

tagged protein. 

 



We understand the reviewer’s concern that tags may alter the function of IFITM proteins but we 

would like to suggest that our previous work, as well as those from various groups with the same 

type of constructs demonstrate that the tag is quite benign. We have shown that tagged and 

untagged IFITM proteins behave similarly and prevent the fusion and spread of HIV (Compton 

et al., 2014; Cell Host & Microbe PMID: 25464829) and are also capable of inhibiting the 

formation of placental syncytiotrophoblast (Buchrieser et al., 2019; Science PMID: 31296770). 

However, we share the reviewer’s desire to avoid any possible misunderstanding, so we have 

included the following statement in the materials and methods (Page 9 Paragraph 4: Plasmids): 

“The IFITM plasmids used throughout this study, either in transfections or in the generation of 

stably expressing cell lines, contain a FLAG tag on the N terminus.” 

 

Referee #2: 

 

The manuscript submitted by Buchrieser, et al. is an interesting study that explores the 

requirements for syncytia formation using cell culture models and demonstrates a role for both 

TMPRSS2 and IFITM proteins in modulating cell fusion. The final figure of the manuscript 

utilizes a clever strategy with donor (spike-expressing) and acceptor (ACE2-expressing) cells 

and a split GFP expression system. Using this system, the authors show that TMPRSS2 and the 

IFITM proteins affect fusion when co-expressed in ACE2-expressing acceptor cells but have 

little effect when co-expressed in spike-expressing donor cells. These experiments shed light on 

the mechanism of factors affecting syncytia-formation mediated by the SARS-CoV-2 spike 

protein. Overall, this manuscript is intriguing and certainly some of these experiments required a 

cell culture system in which different components mediating fusion were expressed in 

subpopulations of cells; thus, the authors could not use naturally permissive ACE2-expressing 

cell lines. However, it is not clear why other experiments were performed almost exclusively in 

the context of ACE2 overexpression, rather than in cell lines that express endogenous ACE2. 

 

We appreciate the reviewer’s interest and attention to our work, and have endeavoured to address 

their concerns regarding the relationship between ACE2 overexpression and syncytia formation 

by providing more experimental data on syncytia formation in naturally permissive cell lines 

(Vero and Caco2) and by clarifying our claims in the text to more precisely describe our 

observations.  

 

Major Points: 

 

1. Although the authors are using full-length virus to characterize syncytia formation, rather than 

only SARS-CoV-2 spike expression or pseudotyped virus, the cell lines being used are not 

naturally permissive and are done in the context of ACE2 overexpression. It seems likely that 

overexpression of ACE2 may influence the formation of syncytia in a way that does not occur in 

a more relevant context of infection. The authors do use Vero E6 cells at one point, which are 

naturally permissive, but do not see formation of syncytia in these cells. 

We appreciate the reviewers request that we provide a comprehensive understanding on the 

relationship between ACE2 overexpression and syncytia formation. We have followed up on this 



request by preforming several co-culture experiments with the naturally permissive Vero cells; 

the results of which show that it is possible to induce fusion in non-ACE2 over expressing cells. 

However, we did not detect syncytia in Caco2 cells (Fig EV6D), indicating that the ability to of 

infected cells to form syncytia is cell type dependent.  

We have modified the manuscript in order to describe our new findings (Page 6 Paragraph 2): 

“We next assessed whether other cell types form syncytia upon SARS-CoV-2 infection. To 

this aim, we used 293T cells transfected with ACE2 and also generated A549-ACE2 cells.  The 

two cell lines readily formed syncytia upon infection (Fig EV6A-B). In order to rule out the 

possibility that syncytia formation is solely dependent on ACE2 over-expression, we investigated 

the naturally permissible Vero cells with the GFP-split system. We did not detect fused infected 

Vero cells (Fig EV7A), thus we used as donors U20S-ACE2 infected cells, that we co-cultivated 

with uninfected Vero cells. Numerous heterocellular syncytia were formed in a short period of 

time (8h) (Fig EV7D). The ability of Vero cells to fuse was again confirmed when donor 293T 

cells were transfected with S and co-cultivated with Vero acceptor cells (Fig EV7C). 

Additionally, Vero cells are also capable of forming syncytia upon transfection of only the S 

protein (Fig EV7B). Of note, Caco2 cells did not fuse upon SARS-CoV-2 infection (Fig EV6D). 

Taken together, our data strongly suggest that the ability to form syncytia upon SARS-CoV-2 

infection is dependent on cell type as well as on the surface levels of S and ACE2. Fusion is 

detected in Vero cells with endogenous levels of ACE2.” 

 

2. Of the cell lines tested that overexpress ACE2, only U2OS and 293 cells form syncytia, but 

not A549 cells. Given that A549 cells more closely reflect the target host cell in vivo, it brings 

into question whether the experiments with ACE2 overexpression are problematic. 

We thank reviewer #2 for his/her comment. We initially reported that A549-ACE2 cells 

do not form syncytia, but further investigations have shown that our uncloned cell population 

had progressively lost ACE2 expression. We thus isolated individual clones of A549-ACE2 

cells. The new A549-ACE2 cells readily formed syncytia, as now shown in Fig. SX (Fig EV6B). 

It is likely that our previous cells suffered from reduction/loss of ACE2 expression as a 

consequence of drift.  

 

3. There are several cell lines that are permissive to SARS-CoV-2 infection, including Calu3 and 

Caco2 cells. Can syncytia formation and the role of IFITMs and TMPRSS2 be evaluated in the 

context of these cells? Or in the context of primary cell infection? 

 

In order to accommodate the reviewer’s request, we expanded our investigation to include 

Vero, Calu3 and Caco2 cell lines. Vero cells, with endogenous levels of ACE2, formed syncytia 

(Fig EV7). Calu3 cells were permissible to viral infection, but they proved to be a difficult model 

for studying syncytia formation, as they naturally exhibit a syncytia-like morphology, even 

without infection. We have thus not included these inconclusive results in the manuscript. Caco2 

cells were also sensitive to infection, but we did not detect syncytia in infected cells (Fig EV6D). 

We did not further explore whether Caco2 express insufficient surface levels of S, ACE2 or other 

molecules, since this would have been redundant to our new experiments with Vero cells.  



 

We understand that the reviewer is concerned about the relevance of our work. We 

respectfully submit that our study provides a cellular perspective on the observed phenomenon of 

pneumocytes forming syncytia in the lungs of severely infected patients (Giacca et al., 2020 

MedRxiv https://doi.org/10.1101/2020.06.22.20136358). We agree that primary lung cells would 

be an effective investigative tool for the future. 

 

4. The effects of IFITM and TMPRSS2 expression on syncytia formation are intriguing. 

However, these experiments are also performed only in the context of overexpression. Using 

CRISPR/Cas9 mediated knock-outs of IFTIM proteins, or RNA-mediated depletion, would 

further support a role for these proteins in regulating syncytia formation. 

We understand the reviewer’s desire to have our model reflect a more in vivo situation and we 

acknowledge that the lack of endogenous IFITM systems is a limitation of our study. Other 

recent investigations have provided contrasting evidence regarding the role of IFITMs n SARS-

CoV-2 infection, with two unreviewed reports posted in bioarXiv showing that IFITMs may 

either restrict or promote infection (Shi et al., 2020 https://doi.org/10.1101/2020.08.11.246678) 

(Bozzo et al., 2020 https://doi.org/10.1101/2020.08.18.255935). We have so far focused our 

work on the formation of syncytia by infected cells, whereas the two other manuscripts rather 

study the impact of IFITMs on infection with cell-free viral particles. We hope to further 

elucidate the relationship between endogenous IFITMs and syncytia formation in our future 

work. We also previously reported that IFITM levels in our cell systems are similar to those 

observed in cells treated with type-I IFN (Compton et al., 2014; Cell Host & Microbe 

PMID: 25464829) (Buchrieser et al., 2019; Science PMID: 31296770). 

 

We have added the following statement to our discussion in order to address this limitation of 

our study: 

 

“Furthermore, recent reports have suggested that IFITMs may either enhance or restrict SARS-

CoV-2 infection, depending on the experimental system and the cell type (Bozzo, Nchioua et al., 

2020, Shi, Kenney et al., 2020). Future investigations into the role endogenous IFITMs and 

TMPRSS2 conducted with primary cells treated or not with type-I IFN, will provide a more 

thorough translational understanding of viral induced syncytia formation.” 

 

 

https://doi.org/10.1101/2020.06.22.20136358
https://doi.org/10.1101/2020.08.11.246678
https://doi.org/10.1101/2020.08.18.255935


6th Oct 20201st Revision - Editorial Decision

Dear Olivier, 

Thank you for submit t ing your revised manuscript  to the EMBO Journal. Your study has now been
seen by referee #1. As you can see from the comments below, the referee appreciates the
introduced changes and supports publicat ion here. I am therefore very pleased to accept the
manuscript  for publicat ion here. 

Before sending you the formal acceptance let ter there are just  a few minor things we have to
resolve. 

- The movie legends should be removed from the main MS file. Each movie should be zipped with its
legend and uploaded as a separate file 

- We require a data availability sect ion. As far as I can see no data needs to be deposited in an
external database. If correct  please then state This study includes no data deposited in external
repositories. 

- Are the same Hoechst images u=used in Fig 2 EVA&C panels? If so the please ment ion this in the
figure legends 

- For the funding info - I just  want to double check with you if you need to add funding numbers of
the INSERM, REACTing and EU (RECOVER) grants. Please take a look. 

- We now encourage the publicat ion of source data, part icularly for electrophoret ic gels and blots,
with the aim of making primary data more accessible and transparent to the reader. It  would be
great if you could provide me with a PDF file per figure that contains the original, uncropped and
unprocessed scans of all or key gels used in the figure? The PDF files should be labeled with the
appropriate figure/panel number, and should have molecular weight markers; further annotat ion
could be useful but  is not essent ial. The PDF files will be published online with the art icle as
supplementary "Source Data" files. 

- Our publisher has also done their pre-publicat ion check on your manuscript . When you log into the
manuscript  submission system you will see the file "Data edited manuscript  file". Please take a look
at the word file and the comments regarding the figure legends and respond to the issues. 

That should be all - you can use the link below to submit  the revised version. 

Congratulat ions on a great study! 

Best Karin 

Karin Dumstrei, PhD 
Senior Editor 
The EMBO Journal 

Instruct ions for preparing your revised manuscript : 



Please check that the t it le and abstract  of the manuscript  are brief, yet  explicit , even to non-
specialists. 

When assembling figures, please refer to our figure preparat ion guideline in order to ensure proper
formatt ing and readability in print  as well as on screen: 
ht tps://bit .ly/EMBOPressFigurePreparat ionGuideline 

IMPORTANT: When you send the revision we will require 
- a point-by-point  response to the referees' comments, with a detailed descript ion of the changes
made (as a word file). 
- a word file of the manuscript  text . 
- individual product ion quality figure files (one file per figure) 
- a complete author checklist , which you can download from our author guidelines
(ht tps://www.embopress.org/page/journal/14602075/authorguide). 
- Expanded View files (replacing Supplementary Informat ion) 
Please see out instruct ions to authors 
ht tps://www.embopress.org/page/journal/14602075/authorguide#expandedview 

Please remember: Digital image enhancement is acceptable pract ice, as long as it  accurately
represents the original data and conforms to community standards. If a figure has been subjected
to significant electronic manipulat ion, this must be noted in the figure legend or in the 'Materials and
Methods' sect ion. The editors reserve the right  to request original versions of figures and the
original images that were used to assemble the figure. 

Further informat ion is available in our Guide For Authors:
ht tps://www.embopress.org/page/journal/14602075/authorguide 

The revision must be submit ted online within 90 days; please click on the link below to submit  the
revision online before 4th Jan 2021. 

ht tps://emboj.msubmit .net/cgi-bin/main.plex 

------------------------------------------------ 

Referee #1: 

The authors have addressed my concerns with new data which are compelling or new text  to
answer to my quest ions. It  is my view that this manuscript  is complete and ready for publicat ion. 



- The movie legends should be removed from the main MS file. Each movie should be zipped with its
legend and uploaded as a separate file

The legends have been removed from the manuscript and zipped as separate files with the movies. 

- We require a data availability section. As far as I can see no data needs to be deposited in an
external database. If correct please then state This study includes no data deposited in external
repositories.

A data availability section has been added and states: “This study includes no data deposited in 
external repositories.”  

- Are the same Hoechst images used in Fig 2 EVA&C panels? If so the please mention this in the figure
legends

Yes, the same Hoechst images are used in figure EV2 A and C. A sentence has been added to the 
figure legends stating the same images were used in EV2 A and C. 

- For the funding info - I just want to double check with you if you need to add funding numbers of
the INSERM, REACTing and EU (RECOVER) grants. Please take a look.

No funding numbers are required. 

- We now encourage the publication of source data, particularly for electrophoretic gels and blots,
with the aim of making primary data more accessible and transparent to the reader. It would be
great if you could provide me with a PDF file per figure that contains the original, uncropped and
unprocessed scans of all or key gels used in the figure? The PDF files should be labeled with the
appropriate figure/panel number, and should have molecular weight markers; further annotation
could be useful but is not essential. The PDF files will be published online with the article as
supplementary "Source Data" files.

A pdf of the uncropped western blot gels was added as supplementary “source data”. 

- Our publisher has also done their pre-publication check on your manuscript. When you log into the
manuscript submission system you will see the file "Data edited manuscript file". Please take a look
at the word file and the comments regarding the figure legends and respond to the issues.

We checked the file and responded to the comments. The new uploaded manuscript contains the 
track changed edits and responses. 

7th Oct 20202nd Authors' Response to Reviewers



8th Oct 20202nd Revision - Editorial Decision

Dear Olivier, 

Thanks for submit t ing your revised manuscript  to The EMBO Journal. I have now had a chance to
take a careful look at  everything and I appreciate the introduced changes. I am therefore very
pleased to accept the manuscript  for publicat ion here. 

Congratulat ions on an excit ing study! 

With best wishes 

Karin 

Karin Dumstrei, PhD 
Senior Editor 
The EMBO Journal 

------------------------------------------------ 

Please note that it  is EMBO Journal policy for the t ranscript  of the editorial process (containing
referee reports and your response let ter) to be published as an online supplement to each paper. If
you do NOT want this, you will need to inform the Editorial Office via email immediately. More
informat ion is available here: ht tps://emboj.embopress.org/about#Transparent_Process 

Your manuscript  will be processed for publicat ion in the journal by EMBO Press. Manuscripts in the
PDF and electronic edit ions of The EMBO Journal will be copy edited, and you will be provided with
page proofs prior to publicat ion. Please note that supplementary informat ion is not included in the
proofs. 

Should you be planning a Press Release on your art icle, please get in contact  with
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