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8th May 20201st Editorial Decision

Dear Daniel, 

Thank you for submit t ing your manuscript  to The EMBO Journal. Your study has now been seen by
two referees and the comments are provided below. 

As you can see from the comments, the referees find the analysis interest ing and support
publicat ion here. They raise a few issues that would be good to resolve in the revised version. I think
it  would be helpful to discuss the raised points further and we can do so via email or skype
whatever works best for you. 

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 

I thank you for the opportunity to consider your work for publicat ion. Looking forward to discussing
the revisions further 

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 Aug 2020. 

Link Not Available 

Please do not share this URL as it  will give anyone who clicks it  access to your account. 

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

Referee #1: 

This is a very interest ing study that describes the ability of alveolar macrophage(AM) extracellular
vesicles(EV) t reatment of airway epithelial cells(AEC) to inhibit  influenza virus replicat ion. This
effect  is lost  if the EVs come from cigaret te smoke extract  t reated AM.The EVs seem to inhibit
certain strains of influenza virus by a reduct ion of endosomal pH thus prevent ing fusion. The
sensit ivity of a part icular virus stain seems to depend on it 's opt imal pH range for fusion. 
This study describes an ent irely new funct ion for EVs in virology and cell biology.There are no major
concerns. Two minor concerns are as follows. First , the authors should comment on why EVs from
primary AMs are less inhibitory than those from AM cell lines(Figure 1E).Second,it  wasn't  evident
that the effects of AM EVs were tested on primary AEC. If this is the case the effects of EVs should
be tested on primary AEC. 

Referee #2: 

It  has been recognized for a number of years that alveolar macrophages (AM) play a pivotal role in
regulat ing the suscept ibility to influenza infect ion in experimental animal models of infect ion. This is
likely in part  due to the capacity of. AM to modulate the suscept ibility of terminal airway epithelial
cells to infect ion. The mechanism by which AM mediate this effect  is largely unknown. In this report
by Schneider and coworkers, the authors provide evidence that the effect  of AM on airway
epithelial cells suscept ibility may in part  at  least  be mediated by extracellular vesicles (EV) released
by AM. They go on to provide evidence that a velar macrophage derived EV may funct ion by
altering the pH of the endosomal compartment in which influenza virion fusion with endosomal
membranes presumably occurs. A consequence of this effect  of EV is to render different strains of
influenza different ially suscept ible to the effect  of EV treatment of target cells on the ability of
these virus strains to infect  epithelial cells based on the pH opt imum for HA fusion. 



The authors provide convincing evidence that EV can inhibit  influenza infect ion on several different
epithelial cell targets and (somewhat surprisingly) that  EV from several different macrophage
sources and species can suppress virus replicat ion in epithelial cells. The authors effect ively rule out
RNA cargo in the EV as the mediator of this effect  but are unable to ident ify a specific protein or
protein complex which likely mediates this effect . These findings raise several different quest ions: 

1. Is this act ivity restricted to EV or can vesicles such as exosomes mediate this effect? 

2. EV from several different macrophage sources exhibit  this effect . So this suppressive effect  of EV
may not be restricted to the AM lineage of macrophage/monocyte cells. While the authors do
provide evidence that EV from an airway epithelial cell line do not exhibit  this effect , it  would be
important to demonstrate that EV from other cell lineages e.g. hepatocytes or even t issue resident
macrophages do or do not mediate this effect . 

3. Because AM are funct ioning in vivo in the face of influenza infect ion it  would be important to
establish whether exposure of macrophage donor cell line to infect ious or noninfect ious influenza
virus or to an inflammatory mediator like type I interferon affects the efficiency of the EV to
suppress influenza replicat ion in the target cell. 

4. The significance of this report  will be strengthened if the authors could demonstrate that prior in
vivo t reatment of AM deficient  or even wild type mice with EV reduces the suscept ibility of these
mice to influence infect ion e.g. in the least reduced lung virus t iter or even better if feasible altering
the survival of infected mice. 

5. One explanat ion for the effect  of EV is that  the vesicles alter the endosomal compartment so
that the endosome populat ion acquires the overall characterist ics of low pH late endosomes which
could inact ivate the hemagglut inin of the suscept ible strains prior to the ability of the virion to fuse
following the pH dependent confirmat ion will change in the HA. Can the authors speak to this
point? 

6. How long after in vit ro exposure of cells to EV do the cells remain resistant to influenza infect ion?
The authors show one t ime point  i.e. 8 hours. 



Referee #1 
1) “it wasn't evident that the effects of AM EVs were tested on primary AEC. If this is the case the effects
of EVs should be tested on primary AEC.”

Response: It is indeed true that the in vitro inhibitory effects of AM EVs were only tested in epithelial cell 
lines. However, we did demonstrate inhibitory effects of AM EVs in an in vivo model (Figs 2 D, E). Given 
the lack of alternate target cells within the airways/air spaces of these AM-depleted mice, these findings 
strongly suggest that the inhibitory activity of AM EVs measured from these lungs is a reflection of their 
activity within primary AECs.  

2) “the authors should comment on why EVs from primary AMs are less inhibitory than those from AM
cell lines”

Response: It is possible that EVs isolated from MH-S mouse AMs (Fig 1 A-C), primary rat AMs (Fig 1E), 
and immortalized mouse primary AMs (Fig 1D) each differ in their anti-viral potency. However, this was 
never explicitly tested in head to head comparisons. If indeed true, the relevance of these differences in 
potency could only be fully interpreted once responsible cargo is identified in future studies.  

Referee #2  
”1. Is this activity restricted to EV or can vesicles such as exosomes mediate this effect?” 

Response: We should point out that “EV” is an umbrella term that includes exosomes. While previously 
classified categorically into either exosomes or microvesicles, it is now understood that there is 
substantial overlap in the size, biogenesis, and typical markers of EVs (PMID: 1286095). Therefore, we 
saw little utility in defining activity within multiple EV subpopulations in this manuscript. In this initial 
study, we assessed one subpopulation of EVs isolated with specific methods and utilized the general 
designation of “EVs”. Our demonstration that this anti-viral activity is present within this specific 
population of EVs does not exclude the possibility that other subsets of EVs may or may not possess this 
activity. The investigation of the relative activity (and cargo within – once identified) between EV 
subpopulations could be an area for future research beyond the scope of this current manuscript.  

“2. EV from several different macrophage sources exhibit this effect. So this suppressive effect of EV may 
not be restricted to the AM lineage of macrophage/monocyte cells. While the authors do provide 
evidence that EV from an airway epithelial cell line do not exhibit this effect, it would be important to 
demonstrate that EV from other cell lineages e.g. hepatocytes or even tissue resident macrophages do or 
do not mediate this effect.” 

Response: We agree with this comment from Referee #2. In the initial submission, we demonstrated 
activity within EVs isolated from human macrophages differentiated from the THP-1 human monocytic 
cell line (Fig 1F) indicating that the inhibitory activity of EVs is not restricted to the AM lineage. In 
support of this, in this revised manuscript we have incorporated new supplemental data demonstrating 
this activity within EVs isolated from mouse primary resident peritoneal macrophages (Fig EV1). How 
universal such activity may be among other macrophage or other cellular populations remains to be 
determined. Although this AM activity against influenza does not appear to be unique amongst 
macrophage populations, it is of unquestioned importance given the position and function of AMs as 
resident innate immune cells within the lung. Furthermore, potential anti-viral activity shared by 
macrophages from other tissues may be similarly important in viral infections elsewhere in the body, 
and merits consideration beyond this manuscript.  

24th May 20201st Authors' Response to Reviewers



 
“3. Because AM are functioning in vivo in the face of influenza infection it would be important to 
establish whether exposure of macrophage donor cell line to infectious or noninfectious influenza virus or 
to an inflammatory mediator like type I interferon affects the efficiency of the EV to suppress influenza 
replication in the target cell.” 
  
Response: We appreciate this comment from Referee #2. The impact of AM infection per se on the anti-
viral function of their released EVs indeed relevant, and this is the foundation of an ongoing follow-up 
project that is beyond the scope of the current manuscript. Experiments dedicated to this project will 
resume once pandemic restrictions on lab work are lifted. We discussed the importance of this and 
eluded to this as a future area of research in the discussion of the original submission (paragraph #5). 
 
“4. The significance of this report will be strengthened if the authors could demonstrate that prior in vivo 
treatment of AM deficient or even wild type mice with EV reduces the susceptibility of these mice to 
influence infection e.g. in the least reduced lung virus titer or even better if feasible altering the survival 
of infected mice.” 
 
- and -  
 
“6. How long after in vitro exposure of cells to EV do the cells remain resistant to influenza infection? The 
authors show one time point i.e. 8 hours.” 
 
Response: Like Referee #2, we see value in future experiments which seek to further elucidate the 
therapeutic utility (e.g. survival benefit) of EVs for the treatment of influenza infection. However, this 
current manuscript is a mechanistic characterization of the inhibitory actions of AM EVs which showed 
the data in Fig 2 only as proof that these concepts have relevance in vivo. As such, we feel that 
experiments which aim to provide detailed characterization of the kinetics (Comments #4 & #6) and 
therapeutic potential of AM EVs (Comment #4) are beyond the scope of this current manuscript.  
 
Regarding comment #6, the 8 hr time point chosen was not intended to represent the duration of EV 
effects within AECs (Fig 5A). Rather, it was chosen to allow sufficient time for adequate internalization of 
EVs from the extracellular space prior to their subsequent removal before infection with virus. This was 
an effort to establish that an extracellular interaction between EVs and virus was not required to 
observe the inhibitory effects of EVs in vitro.  

 
“5. One explanation for the effect of EV is that the vesicles alter the endosomal compartment so that the 
endosome population acquires the overall characteristics of low pH late endosomes which could 
inactivate the hemagglutinin of the susceptible strains prior to the ability of the virion to fuse following 
the pH dependent confirmation will change in the HA. Can the authors speak to this point?” 
 
Response: We appreciate this Referee’s interest in these inhibitory mechanisms. The exact nature of the 
pH-dependent effects on the HA of susceptible strains remain to be elucidated; e.g. whether the low pH 
environment of EV-containing endosomes results in outright inactivation of HA or merely prevents its 
pH-dependent conformational change is unclear. Whether the pH-dependent effects on HA are direct or 
indirect (e.g. activation of host-dependent protease) is also currently unanswered and is the subject of 
ongoing investigation. 



29th May 20201st Revision - Editorial Decision

Dear Daniel, 

Thank you 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 all looks good. I am therefore very pleased to accept your
manuscript  for publicat ion here. 

Before sending you the formal acceptance let ter there are just  a few things to sort  out . 

- We require that the proteomic data is deposited in a database and that the accession number is
provided in the data availability sect ion. 

- I am not so sure how I feel about the blue box around each figure - Do you feel strongly about it? If
not  then I would remove 

- The appendix figures need to be combined into one file with a ToC 

- Regarding Figure 5C is there a way to make the scale bar so that it  doesn't  block out some of the
cells. 

- I have asked our publisher to do their pre-publicat ion checks on the paper. They will send me the
file within the next few days. Please wait  to upload the revised version unt il you have received their
comments. 

That should be all - let  me know if you have any quest ions 

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 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 27th Aug 2020. 

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

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



15th Jun 20202nd Revision - Editorial Decision

Dear Daniel, 

Thank you 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 all looks good. I am therefore very pleased to accept the
manuscript  for publicat ion here. 

Congratulat ions on a very nice 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 tp://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
embojournal@wiley.com as early as possible, in order to coordinate publicat ion and release dates. 

If you have any quest ions, please do not hesitate to call or email the Editorial Office. Thank you for
your contribut ion to The EMBO Journal. 

** Click here to be directed to your login page: ht tp://emboj.msubmit .net 
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1.b. For animal studies, include a statement about sample size estimate even if no statistical methods were used.
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yes

All statistical comparisons shown in this manuscript assume a normal distribution of data. 

Animals housed within the same cage received the same experimental intervention. 

Unbiased measurements (luminescence, influenza transcripts) were used in the majority of the 
manuscript. For microscopy image analyses, experimental conditions were not blinded during the 
analysis. However, the analytic measurements were applied equally across all experimental 
conditions. 
Mice were housed in cages according to their corresponding experimental condition. Lungs from 
mice from each experimental group were processed in each 'batch' to avoid interexperimental 
variability (i.e. 'batch effect'). 

1. Data

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, measurements or observations that can be compared to each other in a scientifically 
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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.

Please fill out these boxes ê (Do not worry if you cannot see all your text once you press return)

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

Relevant to data presented in Fig 2E, we utilized a power calculation derived from preliminary 
results. For a one-way ANOVA, we calculated that n = 6 mice per group would be required to 
detect a 25% change in viral eplication with α and β values set at 0.05 and 0.80, respectively. We 
used this preliminary estimate to conservatively estimate the number of mice needed for the 
study. For in vitro studies - N/A. 

graphs include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should 
not be shown for technical replicates.
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In the pink boxes below, please ensure that the answers to the following questions are reported in the manuscript itself. 
Every question should be answered. If the question is not relevant to your research, please write NA (non applicable).  
We encourage you to include a specific subsection in the methods section for statistics, reagents, animal models and human 
subjects.  

definitions of statistical methods and measures:

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.).
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Is there an estimate of variation within each group of data?

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

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 validation profile. e.g., 
Antibodypedia (see link list at top right), 1DegreeBio (see link list at top right).

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

* for all hyperlinks, please see the table at the top right of the document
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and husbandry conditions and the source of animals.

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

10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), e1000412, 2010) to ensure 
that other relevant aspects of animal studies are adequately reported. See author guidelines, under ‘Reporting 
Guidelines’. See also: NIH (see link list at top right) and MRC (see link list at top right) recommendations.  Please confirm 
compliance.

11. Identify the committee(s) approving the study protocol.
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Services Belmont Report.
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Proteomics data: PRIDE PXD000208 etc.) Please refer to our author guidelines for ‘Data Deposition’.

Data deposition in a public repository is mandatory for: 
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repositories such as Dryad (see link list at top right) or Figshare (see link list at top right).
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 (see link list at top right) or EGA (see link list at top right).
21. 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 
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