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1st Editorial Decision May 20, 2022

May 20, 2022

Re: Life Science Alliance manuscript #LSA-2022-01432-T

Dr. Adithya Sridhar

Amsterdam UMC

Netherlands

Dear Dr. Sridhar,

Thank you for submitting your manuscript entitled "Human milk inhibits enveloped virus infections, including SARS-CoV-2, in an
intestinal model" to Life Science Alliance. The manuscript was assessed by expert reviewers, whose comments are appended to
this letter. We invite you to submit a revised manuscript addressing the Reviewer comments.

To upload the revised version of your manuscript, please log in to your account: https:/Isa.msubmit.net/cgi-bin/main.plex

You will be guided to complete the submission of your revised manuscript and to fill in all necessary information. Please get in
touch in case you do not know or remember your login name.

While you are revising your manuscript, please also attend to the below editorial points to help expedite the publication of your
manuscript. Please direct any editorial questions to the journal office.

The typical timeframe for revisions is three months. Please note that papers are generally considered through only one revision
cycle, so strong support from the referees on the revised version is needed for acceptance.

When submitting the revision, please include a letter addressing the reviewers' comments point by point.

We hope that the comments below will prove constructive as your work progresses.

Thank you for this interesting contribution to Life Science Alliance. We are looking forward to receiving your revised manuscript.
Sincerely,

Novella Guidi, PhD

Scientific Editor
Life Science Alliance

A. THESE ITEMS ARE REQUIRED FOR REVISIONS
-- A letter addressing the reviewers' comments point by point.
-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs).

-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our detailed guidelines for
preparing your production-ready images, https://www.life-science-alliance.org/authors

-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the study (max. 200 characters
including spaces). This text is used in conjunction with the titles of papers, hence should be informative and complementary to
the title and running title. It should describe the context and significance of the findings for a general readership; it should be
written in the present tense and refer to the work in the third person. Author names should not be mentioned.

-- By submitting a revision, you attest that you are aware of our payment policies found here: https://www.life-science-
alliance.org/copyright-license-fee

B. MANUSCRIPT ORGANIZATION AND FORMATTING:
Full guidelines are available on our Instructions for Authors page, https://www.life-science-alliance.org/authors

We encourage our authors to provide original source data, particularly uncropped/-processed electrophoretic blots and



spreadsheets for the main figures of the manuscript. If you would like to add source data, we would welcome one PDF/Excel-file
per figure for this information. These files will be linked online as supplementary "Source Data" files.

***IMPORTANT: It is Life Science Alliance policy that if requested, original data images must be made available. Failure to
provide original images upon request will result in unavoidable delays in publication. Please ensure that you have access to all
original microscopy and blot data images before submitting your revision.***

Reviewer #1 (Comments to the Authors (Required)):

This report is interesting and provides an interesting viewpoint on the impact of human milk on viral replication in the gut. Based
on the data provided, however, the conclusions are overstated, and the title is somewhat misleading and should be changed.
Comments:

In Fig.1C, infection (yellow area) seems very limited/localized, please explain. Was amount of virus used for these experiments
sufficient? What if replication was more pronounced, would milk still have the same effect?

p.4, line 137 - where do you show that RSV replicates in this assay?

There is a big claim here that milk doesn't inhibit non-enveloped viruses, but only 1 was tested (and only 3 enveloped viruses, 2
of which that are highly related). If this claim is to be so strongly made, then more viruses need to be tested in this model.

The possibility that antibodies against other SARS-CoV-2 antigens are present in the milk is mentioned, but why was that not
tested? this would be a simple test, and should be done.

slgA has non-specific anti-viral properties, would be very informative to repeat experiments with antibodies depleted.

Authors should discuss the mechanism whereby some kind of inhibitor of ATP1A1 in the milk would block virus replication.

Fig. 2B: This is with milk, which has high background in this assay, was purified IgA tested?

Fig 2A,B: was this a single replicate? Was a lower dilution tested in the ELISA like 1/2, as has been reported for this assay
previously?

Fig. 3: these titers are not at all convincing in terms of actual replication? looks more like cells are just dying vs. not dying?
please discuss further as these data are not convincing compared to SARS-CoV-2...

Reviewer #3 (Comments to the Authors (Required)):

The study by Aknouch and Sridhar et al evaluated the potential protective ability of human milk against SARS-CoV-2 infection in
a human fetal intestinal cell culture model. The study is well performed and provide valuable information not only to the SARS-
CoV-2, but also to other viruses like RSV where lung-gut axis play an important role.

Major Comments:

1. Fig 1A/B: This is one interesting observation. It has been shown that SARS-CoV-2 can infect several cells/tissue but the
infection is abortive. Can author perform the viral RNA detection in the cells of 3D enteroid model? if so it can be valuable to
discuss this in the discussion section.

2. In the transcriptomics | really appreciate the honesty of the authors to report the mycoplasma contamination which most of the
time unreported. However amount of the mycoplasma can be directly associated with the signaling cascade. Though authors
reported DEG with or without some samples, bit detailed analysis of the Fig S4 as more supplementary files, e.g. what are the
overlap of genes, did the key 77 genes changes after changing the removal of the most significant genes?

3. The top key gene ATP1A1 seems to have role in AKT pathway and it was shown earlier that SARS-CoV-2 can uses these
pathways for it's replication. Please discuss about that.

4. Please add limitation section in the manuscript.

Minor Comments:
1. Line 180-181: It states "Some of the SARS-CoV-2 associated genes (GASS6, IFI27, SLC6A20)" Please change the terms, they
are not SARS-CoV-2 associated genes, these are for many viruses e.g IFI27.



1st Authors' Response to Reviewers May 31, 2022

Reviewer 1
We thank the reviewer for reviewing our manuscript and we appreciate the concerns raised.

Reviewer 1, comment 1

In Fig.1C, infection (yellow area) seems very limited/localized, please explain. Was amount of virus
used for these experiments sufficient? What if replication was more pronounced, would milk still
have the same effect?

Our response

A MOI of 0.2 was used in the organoid experiments and the replication of SARS-CoV-2 in the
intestinal model is consistent with those reported in literature. For instance, Lammers et al., 2020
observed a 2-log and 3-log increase in infectious particles over 24h and 48h, respectively [1].
Similarly, Zhao et al., 2021 observed a 2-log and 3-log increase in copy numbers over 24h and 48h,
respectively [2]. Based on the work by Zhao et al., it appears that SARS-CoV-2 replicates less
efficiently than SARS-CoV-1 in the intestinal epithelium. This is likely due to a strong innate immune
response in these organoid cultures as Stanifer et al., 2020 were able to generate higher titers after
blocking the JAK-STAT pathway [3]. A small cluster of cells is seen in Fig. 1C as this represents only a
thin section on the confocal microscope taken at an early time point (24h) and is, therefore, not
indicative of poor replication. Moreover, as seen with the enterocyte staining (villin), the cultures
are not flat and therefore, the virus particles appear in different planes. For clarification, we added a
video of the z-stack to show the presence of virus on other planes.

Reviewer 1, comment 2

p.4, line 137 - where do you show that RSV replicates in this assay?

Our response

In the set of experiments described in Figure 3, there was an issue with high input despite several
wash steps. Therefore, after normalization, the change in viral RNA is not immediately apparent.
When comparing the virus-only condition against the two milk-treated conditions, viral RNA
increases after 24h in the virus-only condition while the milk-treated conditions continue to drop
(except for EV-A71 where milk has no inhibitory effect). Based on this, we concluded that RSV-A was
replicating despite the high input levels measured at the Oh time point. To make it more clear, we
have normalized this figure to the 24h time point instead of Oh.

Reviewer 1, comment 3

There is a big claim here that milk doesn't inhibit non-enveloped viruses, but only 1 was tested (and
only 3 enveloped viruses, 2 of which that are highly related). If this claim is to be so strongly made,
then more viruses need to be tested in this model.

Our response

We fully agree with the reviewer that we cannot conclude that milk inhibits enveloped viruses in
general and has no effect against non-enveloped viruses. We have specifically stated in the title that
milk inhibits infection of some enveloped viruses. Moreover, it is stated in the abstract that milk has
potent antiviral activity against particular (enveloped) viruses with the word enveloped in brackets



to avoid any broad conclusions. On the portal, we had to shorten our title due to character limits and
the word “some” was left out but this has been corrected in the resubmission.

Reviewer 1, comment 4

The possibility that antibodies against other SARS-CoV-2 antigens are present in the milk is
mentioned, but why was that not tested? this would be a simple test, and should be done.

Our response

The human milk samples used in our study are a part of a larger cohort (COVID MILK Study) looking
at SARS-CoV-2 antibodies in human milk [5]. In the COVID MILK study, antibodies against spike,
receptor binding domain, and nucleocapsid (N) protein were tested in the serum. The antibody
negative milk samples used in our study were negative for both the spike and N protein. This has
been added to the supplementary figure S1 captions. Moreover, it is reported that the majority of
neutralizing antibodies against SARS-CoV-2 targets the receptor binding domain of the spike protein
[6]. Furthermore, the lack of any neutralization activity in the Vero cells indicates that the antiviral
effect of human milk is antibody independent.

Reviewer 1, comment 5

slgA has non-specific anti-viral properties, would be very informative to repeat experiments with
antibodies depleted.

Our response

We agree with the reviewer that the depletion of antibodies will be an informative experiment.
However, in line with the previous comment, our data strongly suggests that the antiviral effect of
human milk is through the regulation of host factors rather than direct action on the virus. Thus,
while it is possible IgA has a non-specific antiviral effect on the host, this set of experiments will dive
into the exact factor behind the antiviral effect and will also require studying other antiviral factors
in the human milk extending the scope of our study beyond its current limits.

Reviewer 1, comment 6

Authors should discuss the mechanism whereby some kind of inhibitor of ATP1A1 in the milk would
block virus replication.

Our response

We have alluded to potential inhibitors (cardiotonic steroids and somatostatin) of ATP1A1 being
present in human milk in the discussion on lines 279-281. There are other possibilities such as
calcium in milk leading to excess extracellular calcium and downregulation of related pathways
resulting in ATP1A1 downregulation. However, we feel this hypothesis is too speculative and has,
therefore, been left out.

Reviewer 1, comment 7

Fig. 2B: This is with milk, which has high background in this assay, was purified IgA tested?

Our response

The antibody titer in Figure 2B for the negative samples is not high background but indicates the
limit of detection of the assay. As stated in the figure, anything below the dotted lines is below the



limit of detection. Figure 2B has been modified to indicate that the dotted lines represent the limit
of detection of the assay.

Reviewer 1, comment 8

Fig 2A,B: was this a single replicate? Was a lower dilution tested in the ELISA like 1/2, as has been
reported for this assay previously?

Our response

Both the ELISA and neutralization assays were performed in triplicates. For the ELISA, human milk
was diluted 1:5 and the serum was diluted 1:100. This is mentioned in the methods section on lines
482-483.

Reviewer 1, comment 9

Fig. 3: these titers are not at all convincing in terms of actual replication? looks more like cells are
just dying vs. not dying? please discuss further as these data are not convincing compared to SARS-
CoV-2...

Our response

As mentioned earlier, there was a high background despite several rounds of washing in these
assays. In the SARS-CoV-2 experiments, an 8-hour time point was included to capture the first
replication cycle but this was not included in the subsequent experiments due to increased
restrictions within the BSL-3 facility. These graphs have now been normalized to the 24h time point
and the caption has been amended to explain this normalization. The effect of the human milk on
the replication of these viruses is evident as the viral RNA increases in the virus-only condition while
it drops steadily in the virus plus milk conditions.

Reviewer 3

We thank the reviewer for the feedback and for their kind words in highlighting the importance and
novelty. The specific comments are addressed below.

Reviewer 3, comment 1

Fig 1A/B: This is one interesting observation. It has been shown that SARS-CoV-2 can infect several
cells/tissue but the infection is abortive. Can author perform the viral RNA detection in the cells of
3D enteroid model? if so it can be valuable to discuss this in the discussion section.

Our response

We agree with the reviewer that the lack of replication in 3D is interesting. However, we do not
believe it is because the infection is abortive in the 3D system. The RT-qPCR of the medium samples
and lysed organoid samples was consistent and no increase in viral RNA was seen. We believe that
the lack of replication in the 3D organoids is likely to due to the undifferentiated state of the
organoids and in this state, the organoids do not have mature enterocytes which appear to be the
target cells for SARS-CoV-2 infection as seen by us and reported by Lammers et al., 2020.

Reviewer 3, comment 2

In the transcriptomics | really appreciate the honesty of the authors to report the mycoplasma
contamination which most of the time unreported. However amount of the mycoplasma can be
directly associated with the signaling cascade. Though authors reported DEG with or without some



samples, bit detailed analysis of the Fig S4 as more supplementary files, e.g. what are the overlap of
genes, did the key 77 genes changes after changing the removal of the most significant genes?

Our response

We did not perform an extensive analysis of the DEGs after removing specific donors. However, out
of 77 genes, the genes listed in table 1 related to viral infections were checked and remained
significant after the analysis in Fig S4. Importantly, ATP1A1 and ATP1A10S remained significant as
well leading us to conclude that the mycoplasma contamination does not affect the downregulation
of this gene.

Reviewer 3, comment 3

The top key gene ATP1A1 seems to have role in AKT pathway and it was shown earlier that SARS-
CoV-2 can uses these pathways for it's replication. Please discuss about that.

Our response

ATP1A1lis an important gene that is involved in several key pathways including the AKT signaling
pathway. It has been shown that ATP1A1 inhibition results in src activation and blocks src-mediated
endocytic uptake. This is mentioned in the discussion on line 274-276. It is not known how exactly
ATP1A1 inhibition blocks endocytic uptake but we speculate that ATP1A1 inhibition leads to src/AKT
activation and downstream depletion of PIP2 from the cell surface which is necessary for endocytic
entry. However, as these pathways involve highly complex interactions and as we have not
performed in depth molecular analysis, we have refrained from speculating on the precise
mechanisms.

Reviewer 3, comment 4

Please add limitation section in the manuscript.

Our response

Although we have included several limitations in the discussion section, we agree with the reviewer
that this can be expanded upon and we have, therefore, added an additional section at the end of
the discussion (lines 285-294) to highlight some methodological limitations.

Reviewer 3, comment 5

Line 180-181: It states "Some of the SARS-CoV-2 associated genes (GAS6, IFI27, SLC6A20)" Please
change the terms, they are not SARS-CoV-2 associated genes, these are for many viruses e.g IFI27.

Our response

These genes are referred to as SARS-CoV-2 associated genes as our search was primarily looking at
DEGs and their known association with SARS-CoV-2 infection. However, the term “SARS-CoV-2
associated” has now been removed from this line to avoid misrepresentation.
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1st Revision - Editorial Decision June 27, 2022

June 27, 2022
RE: Life Science Alliance Manuscript #LSA-2022-01432-TR

Dr. Adithya Sridhar

Amsterdam University Medical Centers
Meibergdreef 9

Amsterdam 1105AZ

Netherlands

Dear Dr. Sridhar,

Thank you for submitting your revised manuscript entitled "Human milk inhibits some enveloped virus infections, including
SARS-CoV-2, in an intestinal model". We would be happy to publish your paper in Life Science Alliance pending final revisions
necessary to meet our formatting guidelines.

Along with points mentioned below, please tend to the following:

-please add ORCID ID for secondary corresponding author-they should have received instructions on how to do so

-please use the [10 author names, et al.] format in your references (i.e. limit the author names to the first 10)

-please add the Twitter handle of your host institute/organization as well as your own or/and one of the authors in our system
-please consult our manuscript preparation guidelines https://www.life-science-alliance.org/manuscript-prep and make sure your
manuscript sections are in the correct order and that your figure/table/video legends are in their own separate section

-please add a callout for your Video S1 in your main manuscript text

-in the Data Availability Statement, please include any relevant accession information for the RNA-seq data

If you are planning a press release on your work, please inform us immediately to allow informing our production team and
scheduling a release date.

LSA now encourages authors to provide a 30-60 second video where the study is briefly explained. We will use these videos on
social media to promote the published paper and the presenting author (for examples, see

https://twitter.com/LSAjournal/timelines/1437405065917124608). Corresponding or first-authors are welcome to submit the
video. Please submit only one video per manuscript. The video can be emailed to contact@life-science-alliance.org

To upload the final version of your manuscript, please log in to your account: https:/Ilsa.msubmit.net/cgi-bin/main.plex

You will be guided to complete the submission of your revised manuscript and to fill in all necessary information. Please get in
touch in case you do not know or remember your login name.

To avoid unnecessary delays in the acceptance and publication of your paper, please read the following information carefully.
A. FINAL FILES:

These items are required for acceptance.

-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs).

-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our detailed guidelines for
preparing your production-ready images, https://www.life-science-alliance.org/authors

-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the study (max. 200 characters
including spaces). This text is used in conjunction with the titles of papers, hence should be informative and complementary to
the title. It should describe the context and significance of the findings for a general readership; it should be written in the
present tense and refer to the work in the third person. Author names should not be mentioned.

B. MANUSCRIPT ORGANIZATION AND FORMATTING:
Full guidelines are available on our Instructions for Authors page, https://www.life-science-alliance.org/authors
We encourage our authors to provide original source data, particularly uncropped/-processed electrophoretic blots and

spreadsheets for the main figures of the manuscript. If you would like to add source data, we would welcome one PDF/Excel-file
per figure for this information. These files will be linked online as supplementary "Source Data" files.



**Submission of a paper that does not conform to Life Science Alliance guidelines will delay the acceptance of your
manuscript.**

**It is Life Science Alliance policy that if requested, original data images must be made available to the editors. Failure to provide
original images upon request will result in unavoidable delays in publication. Please ensure that you have access to all original
data images prior to final submission.**

**The license to publish form must be signed before your manuscript can be sent to production. A link to the electronic license to
publish form will be sent to the corresponding author only. Please take a moment to check your funder requirements.**

**Reviews, decision letters, and point-by-point responses associated with peer-review at Life Science Alliance will be published
online, alongside the manuscript. If you do want to opt out of having the reviewer reports and your point-by-point responses
displayed, please let us know immediately.**

Thank you for your attention to these final processing requirements. Please revise and format the manuscript and upload
materials within 7 days.

Thank you for this interesting contribution, we look forward to publishing your paper in Life Science Alliance.
Sincerely,
Novella Guidi, PhD

Scientific Editor
Life Science Alliance

Reviewer #1 (Comments to the Authors (Required)):

The authors have addressed my concerns in a satisfactory matter

Reviewer #3 (Comments to the Authors (Required)):

The authors addressed my comments with a limitation section or modifications in the text.



2nd Revision - Editorial Decision July 14, 2022

July 14, 2022
RE: Life Science Alliance Manuscript #LSA-2022-01432-TRR

Dr. Adithya Sridhar

Amsterdam University Medical Centers
Meibergdreef 9

Amsterdam 1105AZ

Netherlands

Dear Dr. Sridhar,

Thank you for submitting your Research Article entitled "Human milk inhibits some enveloped virus infections, including SARS-
CoV-2, in an intestinal model". It is a pleasure to let you know that your manuscript is now accepted for publication in Life
Science Alliance. Congratulations on this interesting work.

The final published version of your manuscript will be deposited by us to PubMed Central upon online publication.

Your manuscript will now progress through copyediting and proofing. It is journal policy that authors provide original data upon
request.

Reviews, decision letters, and point-by-point responses associated with peer-review at Life Science Alliance will be published
online, alongside the manuscript. If you do want to opt out of having the reviewer reports and your point-by-point responses
displayed, please let us know immediately.

***IMPORTANT: If you will be unreachable at any time, please provide us with the email address of an alternate author. Failure
to respond to routine queries may lead to unavoidable delays in publication.***

Scheduling details will be available from our production department. You will receive proofs shortly before the publication date.
Only essential corrections can be made at the proof stage so if there are any minor final changes you wish to make to the
manuscript, please let the journal office know now.

DISTRIBUTION OF MATERIALS:
Authors are required to distribute freely any materials used in experiments published in Life Science Alliance. Authors are
encouraged to deposit materials used in their studies to the appropriate repositories for distribution to researchers.

You can contact the journal office with any questions, contact@life-science-alliance.org

Again, congratulations on a very nice paper. | hope you found the review process to be constructive and are pleased with how
the manuscript was handled editorially. We look forward to future exciting submissions from your lab.

Sincerely,
Novella Guidi, PhD

Scientific Editor
Life Science Alliance
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