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1st Editorial Decision 26th Jun 2024

26th Jun 2024

Dear Prof. Hotamisligil,

Thank you for the submission of your manuscript to EMBO Molecular Medicine, and please accept my apologies for the delay in
getting back to you as we were waiting for one referee report. However, given that referee #3 has not yet gotten back to us
despite several chasers, and that both referees #1 and #2 provide similar recommendations, we prefer to make a decision now
in order to avoid further delay in the process. As you will see from the reports below, the referees acknowledge the interest of
the study and are overall supporting publication of your work pending appropriate revisions.

Addressing the reviewers' concerns in full will be necessary for further considering the manuscript in our journal, and acceptance
of the manuscript will entail a second round of review. EMBO Molecular Medicine encourages a single round of revision only and
therefore, acceptance or rejection of the manuscript will depend on the completeness of your responses included in the next,
final version of the manuscript. For this reason, and to save you from any frustrations in the end, | would strongly advise against
returning an incomplete revision.

I look forward to seeing a revised form of your manuscript as soon as possible.

Yours sincerely,

Zeljko Durdevic

Zeljko Durdevic
Editor
EMBO Molecular Medicine

Kkkkk

When submitting your revised manuscript, please carefully review the instructions that follow below. We perform an initial quality
control of all revised manuscripts before re-review; failure to include requested items will delay the evaluation of your revision.

We require:

1) A .docx formatted version of the manuscript text (including legends for main figures, EV figures and tables). Please make sure
that the changes are highlighted to be clearly visible.

2) Individual production quality figure files as .eps, .tif, .jpg (one file per figure). For guidance, download the 'Figure Guide PDF":
(https://www.embopress.org/page/journal/17574684/authorguide#figureformat).

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/17574684/authorguide#submissionofrevisions). Please insert information in the
checklist that is also reflected in the manuscript. The completed author checklist will also be part of the RPF.

5) Please note that all corresponding authors are required to supply an ORCID ID for their name upon submission of a revised
manuscript.

6) It is mandatory to include a 'Data Availability' section after the Materials and Methods. Before submitting your revision, primary
datasets produced in this study need to be deposited in an appropriate public database, and the accession numbers and
database listed under 'Data Availability'. Please remember to provide a reviewer password if the datasets are not yet public (see
https://www.embopress.org/page/journal/17574684/authorguide#dataavailability).

In case you have no data that requires deposition in a public database, please state so in this section. Note that the Data



Availability Section is restricted to new primary data that are part of this study.

7) For data quantification: please specify the name of the statistical test used to generate error bars and P values, the number
(n) of independent experiments (specify technical or biological replicates) underlying each data point and the test used to
calculate p-values in each figure legend. The figure legends should contain a basic description of n, P and the test applied.
Graphs must include a description of the bars and the error bars (s.d., s.e.m.). See also 'Figure Legend' guidelines:
https://www.embopress.org/page/journal/17574684/authorguide#figureformat

8) At EMBO Press we ask authors to provide source data for the main manuscript figures. Our source data coordinator will
contact you to discuss which figure panels we would need source data for and will also provide you with helpful tips on how to
upload and organize the files.

9) 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 .

10) We replaced Supplementary Information with Expanded View (EV) Figures and Tables that are collapsible/expandable
online. A maximum of 5 EV Figures can be typeset. EV Figures should be cited as 'Figure EV1, Figure EV2" etc... in the text and
their respective legends should be included in the main text after the legends of regular figures.

- For the figures that you do NOT wish to display as Expanded View figures, they should be bundled together with their legends
in a single PDF file called *Appendix*, which should start with a short Table of Content. Appendix figures should be referred to in
the main text as: "Appendix Figure S1, Appendix Figure S2" etc.

- Additional Tables/Datasets should be labeled and referred to as Table EV1, Dataset EV1, etc. Legends have to be provided in
a separate tab in case of .xls files. Alternatively, the legend can be supplied as a separate text file (README) and zipped
together with the Table/Dataset file.

See detailed instructions here:

11) The paper explained: EMBO Molecular Medicine articles are accompanied by a summary of the articles to emphasize the
major findings in the paper and their medical implications for the non-specialist reader. Please provide a draft summary of your
article highlighting

- the medical issue you are addressing,

- the results obtained and

- their clinical impact.

This may be edited to ensure that readers understand the significance and context of the research. Please refer to any of our
published articles for an example.

12) For more information: There is space at the end of each article to list relevant web links for further consultation by our
readers. Could you identify some relevant ones and provide such information as well? Some examples are patient associations,

relevant databases, OMIM/proteins/genes links, author's websites, etc...

13) Author contributions: You will be asked to provide CRediT (Contributor Role Taxonomy) terms in the submission system.
These replace a narrative author contribution section in the manuscript.

14) A Conflict of Interest statement should be provided in the main text.

15) Every published paper now includes a 'Synopsis' to further enhance discoverability. Synopses are displayed on the journal
webpage and are freely accessible to all readers. They include a short stand first (maximum of 300 characters, including space)
as well as 2-5 one-sentences bullet points that summarizes the paper. Please write the bullet points to summarize the key NEW
findings. They should be designed to be complementary to the abstract - i.e. not repeat the same text. We encourage inclusion
of key acronyms and quantitative information (maximum of 30 words / bullet point). Please use the passive voice. Please attach



these in a separate file or send them by email, we will incorporate them accordingly.
Please also suggest a striking image or visual abstract to illustrate your article as a PNG file 550 px wide x 300-600 px high.

16) Include a Reagents and Tools Table as part of the Methods section, which can be downloaded from our author guidelines
(https://www.embopress.org/page/journal/17574684/authorguide#structuredmethods)

EMBO Molecular Medicine has a "scooping protection” policy, whereby similar findings that are published by others during
review or revision are not a criterion for rejection. Should you decide to submit a revised version, | do ask that you get in touch
after three months if you have not completed it, to update us on the status.

***** Reviewer's comments *****
Referee #1 (Comments on Novelty/Model System for Author):

The manuscript is highly novel and impactful as it identifies a cellular factor, FABP4, that may be a target for controlling SARS-
CoV2 infection. The broad applicability and usefulness of FABP4 inhibitors may be a therapeutic advantage previously not
considered.

A major weakness of the study is the lack of attention to immune cells and this can be rectified by assessing CD45+ profiles.
Referee #1 (Remarks for Author):

This is a very interesting and potentially impactful paper by a very strong group with a history of groundbreaking studies on
FABP4. Baazim et al. report that genetic or pharmacological loss of FABP4 results in reduced viral titre and loss of viral
replication organelles in human cell lines and organoids suggesting FABP4 as a therapeutic target for SARS-CoV2 infection. In a
hamster model, FABP4 inhibitors attenuated lung damage and reduced viral load. Overall, the work is done very well and is high
impact. A strength of the study is the use of several viral variants and not the reliance on a single variant subtype making the
conclusions likely more broadly applicable. During review, several concerns arose concerning conclusions and controls and
these are details in comments to the authors.

A. There is an almost complete absence of mention or analysis of immune cell composition in the presence or absence of virus
and the impact of FABP4 loss. This group, plus others, have reported that FABP4 is also found in macrophages and that
immune cell loss of FABP4 drives cardiometabolic improvement. As such, the question arises as to whether loss of FABP4 in
macrophages, or the balance between M1/M2 macrophages affects viral properties in adipocytes or other cells. Have the
authors profiled macrophages in their system (particularly the hamster system) and if so, how does loss of FABP4 affect CD45+
immune cell profiles?

B. The authors conclude that replication is potentiated by lipid droplets but that infection results in depletion of such lipid stores
(5/15). Have the authors profiled expression of genes linked to either DNL or lipolysis in such infected cells. Is the loss of lipid
droplets reduced biosynthesis or enhanced lipolysis? Can there be information gleaned from evaluating he expression of
metabolic enzyme mRNA levels?

C. In the hamster model system, following infection the authors indicate that pharmacologic inhibition of FABP4 results in
attenuated infectivity. This is a conclusion based largely on a single time point. If the process is followed longitudinally, do
inhibitor cells acquire the same viral load, albeit at a later time. That is, does the FABP4 inhibitor prevent or delay infectivity and
viral sequalae?

Minor comments:

a. Extended data 2. Typo panels E and G labeling
b. Extended data 2, what is the difference between panels K and L? This should be clarified.

Referee #2 (Comments on Novelty/Model System for Author):

The authors address the role of FABP4 in various mammalian cell lines, as well as in a hamster model in vivo. Furthermore, the
authors examine FABP4 in human clinical isolates. Collectively, the models used indicate an important role for FABP4 in viral
pathogenesis during COVID-19 infection.

Referee #2 (Remarks for Author):

Most infections lead to drastic changes in cellular and organismal metabolism. Yet, we have little mechanistic insight into the



role of metabolism in the progression of infectious disease, a topic that has far-reaching implications for human health. Here,
Baazim et al investigate the role of fatty acid-binding protein 4 (FABP4) during in cellular and animal models of SARS-CoV-2
infection. FABP4, which the authors show is correlated with disease severity in COVID-19 patients, is recruited to DMVs and
promotes viral replication in various cellular models. The genetic ablation or pharmacological inhibition of FABP4 impairs viral
replication in several in vitro models, highlighting its potential as a therapeutic target. The authors test this latter point and find
that FABP4 inhibition decreased viral titers in lungs of infected hamsters. In summary, this elegant and comprehensive study
highlights a key host vulnerability amenable to therapeutic targeting for not only for SARS-CoV-2 but other viruses, as well as
present a potential model by which FABP4 regulates SARS-CoV-2 infection. | just have a few follow-up points for clarification:

How does FABP4 affect viral replication? The loss of FABP4 affects viral replication; given that FABP4 localizes to regions of
viral replication, the authors speculate this is due to FABP4 promoting viral access to host lipids. However, an alternative
explanation is that FABP4 simply reduces LDs stores in cells. The authors should address this by examining the effect of FABP4
on LD number and size in uninfected cells.

Correlation between FABP4 and SARS-CoV-2 infection? It is interesting that FABP4 levels are increased in lungs of COVID-19
patients given that in Fig. 2F and 3L, infection seems to lead to a decrease in FABP4. The authors should elaborate on this in
the discussion.

FABP4 recruitment/colocalization with DMV. The authors show an overlap between FABP4 and dsRNA; however it is unclear if
this is simply due to FABP4 localizing to the ER. To address this, the authors should have an IFA panel of
dsRNA/FABP4/calnexin (or any other ER marker). If it is the latter, the authors should reassess their interpretation.

Off target effects of FABP4 inhibition: the authors should test whether the FABP4 inhibitor (for examples used in 4A-D) affects
viral replication in FABP4 KO cells

Microscopy images: insets should be higher magnification to visualize overlap (i.e. subcellular rather than several cells) and
individual panels should be in gray scale



1st Authors' Response to Reviewers 22nd Nov 2024

Point to point response to reviewers.

We sincerely appreciate the reviewers thoughtful and constructive comments, which have helped
improve the quality and clarify of our manuscript. Below, we address each of the comments in
details. We have presented each of reviewer’s comments in italicized quotes and responded
below.

Referee #1

“The manuscript is highly novel and impactful as it identifies a cellular factor, FABP4, that may
be a target for controlling SARS-CoV?2 infection. The broad applicability and usefulness of
FABP4 inhibitors may be a therapeutic advantage previously not considered.

A major weakness of the study is the lack of attention to immune cells and this can be rectified by
assessing CD45+ profiles.

We thank the reviewer for these comments.

Referee #1 (Remarks for Author):

This is a very interesting and potentially impactful paper by a very strong group with a history of
groundbreaking studies on FABP4. Baazim et al. report that genetic or pharmacological loss of
FABP4 results in reduced viral titre and loss of viral replication organelles in human cell lines
and organoids suggesting FABP4 as a therapeutic target for SARS-CoV?2 infection. In a hamster
model, FABP4 inhibitors attenuated lung damage and reduced viral load. Overall, the work is
done very well and is high impact. A strength of the study is the use of several viral variants and
not the reliance on a single variant subtype making the conclusions likely more broadly
applicable.

We thank the reviewer for careful examination of our paper and for these encouraging positive
remarks.

During review, several concerns arose concerning conclusions and controls and these are details
in comments to the authors.”

“A. There is an almost complete absence of mention or analysis of immune cell composition in
the presence or absence of virus and the impact of FABP4 loss. This group, plus others, have
reported that FABP4 is also found in macrophages and that immune cell loss of FABP4 drives
cardiometabolic improvement. As such, the question arises as to whether loss of FABP4 in
macrophages, or the balance between M1/M?2 macrophages affects viral properties in adipocytes
or other cells. Have the authors profiled macrophages in their system (particularly the hamster
system) and if so, how does loss of FABP4 affect CD45+ immune cell profiles?”



We thank the reviewer for these comments. Indeed, we agree and do acknowledge that FABP4’s
immunomodulatory functions may play a role in the pathophysiology of SARS-CoV2 infection,
both in terms of immune cell recruitment, and promoting M 1-polarization in macrophages.
However, we were unable to pursue these investigations for this manuscript due to the
considerable logistical challenges of conducting experiments in the hamster model, particularly
in a biosafety level 3 setting.

We did perform a new infection in hamsters and attempted to more comprehensively characterize
changes in the immune cell population using flow cytometry. Regrettably, this analysis was not
successful due to the lack of reagents compatible with hamster experiments and the failure of the
mouse-targeting antibodies to detect hamster antigens for the F4/80 staining in the CD45+
population. We will plan these experiments in the future using mouse models of infection where
the reagents are better characterized and validated.

In an effort to address the reviewer’s questions, we performed IHC staining with CD68 to label
macrophages in the lungs of hamsters infected with 1000 TCID50 of the Ank-DIt strain, with or
without CRE-14 treatment (15 mg/kg). Using QuPath's threshold-based cell detection, we
quantified the number of nuclei per lung and identified CD68+ cells with a machine learning
classifier trained on manually selected CD68-positive and CD68-negative cells. This allowed us
to calculate the percentage of CD68+ cells relative to the total cell count, normalized to tissue
area (mm?). Representative of the IHC images as well as the quantification results are now
shown in (Figures EV. 5H-J). There are limitations of the conclusions that can be drawn from
these experiments and a detailed characterization would be an interesting line to pursue in the
future, in better characterized systems.
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We also modified our discussion section to include an overview of the role of FABP4 in
modulating cytokine secretion in a variety of cell types, and its regulation of macrophage and T
cell function [Please refer to page 10, lines 11-38] which may relate to SARS-CoV?2 infection.



“B. The authors conclude that replication is potentiated by lipid droplets but that infection
results in depletion of such lipid stores (5/15). Have the authors profiled expression of genes
linked to either DNL or lipolysis in such infected cells. Is the loss of lipid droplets reduced
biosynthesis or enhanced lipolysis? Can there be information gleaned from evaluating he
expression of metabolic enzyme mRNA levels?”

As per the reviewer’s suggestion, we examined the changes in lipolysis and lipogenesis in
infected adipocytes by measuring the protein abundance of ATGL, HSL and phospho-HSL, and
examining the expression of several genes involved in de-novo lipogenesis, including ACLY,
ACC, FASN, SCD1 and DGAT1. We detected no changes in any of the measured parameters,
which we suspect is influenced by the low proportion of infected adipocytes relative to the total
number of cells, as indicated by the nucleocapsid positive staining in differentiated adipocytes
(Figure EV2I). We would be happy to include this data in the manuscript at the reviewer’s

request.
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We added more details in the discussion to elaborate on the roles of lipolysis and de novo
lipogenesis in SARS-CoV-2 replication. [Please refer to page 9, lines 24-30]

“C. In the hamster model system, following infection the authors indicate that pharmacologic
inhibition of FABP4 results in attenuated infectivity. This is a conclusion based largely on a
single time point. If the process is followed longitudinally, do inhibitor cells acquire the same
viral load, albeit at a later time. That is, does the FABP4 inhibitor prevent or delay infectivity
and viral sequalae?”

While we do agree with that a longitudinal analysis of viral titers would be informative, we were
unfortunately unable to conduct further hamster experiments due to the significant logistical
limitations associated with this model. We hope to conduct such analysis in future studies using
the mouse models of infection, where our repertoire of tools to examine FABP4 biology is much
more expansive.



“Minor comments.
a. Extended data 2. Typo panels E and G labeling
b. Extended data 2, what is the difference between panels K and L? This should be clarified.”

Thank you for pointing this out, both points have been addressed in the figure legends.



Referee #2:

“(Comments on Novelty/Model System for Author): The authors address the role of FABP4 in
various mammalian cell lines, as well as in a hamster model in vivo. Furthermore, the authors
examine FABP4 in human clinical isolates. Collectively, the models used indicate an important
role for FABP4 in viral pathogenesis during COVID-19 infection.

Referee #2 (Remarks for Author):

Most infections lead to drastic changes in cellular and organismal metabolism. Yet, we have little
mechanistic insight into the role of metabolism in the progression of infectious disease, a topic
that has far-reaching implications for human health. Here, Baazim et al investigate the role of
fatty acid-binding protein 4 (FABP4) during in cellular and animal models of SARS-CoV-2
infection. FABP4, which the authors show is correlated with disease severity in COVID-19
patients, is recruited to DMVs and promotes viral replication in various cellular models. The
genetic ablation or pharmacological inhibition of FABP4 impairs viral replication in several in
vitro models, highlighting its potential as a therapeutic target. The authors test this latter point
and find that FABP4 inhibition decreased viral titers in lungs of infected hamsters. In summary,
this elegant and comprehensive study highlights a key host vulnerability amenable to therapeutic
targeting for not only for SARS-CoV-2 but other viruses, as well as present a potential model by
which FABP4 regulates SARS-CoV-2 infection. I just have a few follow-up points for
clarification:

1. How does FABP4 affect viral replication? The loss of FABP4 affects viral replication;
given that FABP4 localizes to regions of viral replication, the authors speculate this is
due to FABP4 promoting viral access to host lipids. However, an alternative explanation
is that FABP4 simply reduces LDs stores in cells. The authors should address this by
examining the effect of FABP4 on LD number and size in uninfected cells.”

We’d like to thank the reviewer for their kind and encouraging remarks. To address the
reviewer’s question, we’ve measured changes in the % LD area per cell across control and
FABP4-inhibitor treated cells in the presence or absence of SARS-CoV2 infection (Figure EV.
3N). This analysis confirmed that FABP4 inhibition had no effect on the LD content neither in
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the infected or uninfected cells. For the FABP4 knockout adipocyte model, we included a
representative image of uninfected control and FABP4™ adipocytes post differentiation stained
with Bodipy which showed that FABP4™ adipocytes are fully capable of differentiation and LD
accumulation (Figure EV3I).

To further delineate the contribution FABP4 and LD accumulation to viral replication, we
infected control and FABP4™ adipocytes at various stages of differentiation and measured the
viral titers in the supernatant. This revealed that although viral titers were significantly reduced
in the absence of FABP4, differentiating adipocytes still increased their capacity to replicate the
virus, suggesting that both FABP4 and LDs can independently contribute to viral replication.
This data is now integrated into (Figures EV3K-M), and discussed in page 9, lines 35-40.
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“2. Correlation between FABP4 and SARS-CoV-2 infection? It is interesting that FABP4 levels
are increased in lungs of COVID-19 patients given that in Fig. 2F and 3L, infection seems to
lead to a decrease in FABP4. The authors should elaborate on this in the discussion. FABP4

recruitment/colocalization with DMV.”

We’ve examined the regulation of FABP4 abundance and expression during infection in (Figures
EV2E,F) and found no changes in these parameters. We included a quantification of FABP4 band
intensity relative to total proteins using Ponceau S staining to prevent potential complications
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related to changes in housekeeping gene expression. This analysis confirmed that total
intracellular FABP4 levels do not change in the whole cell lysate (Figure EV2F).

We then repeated the western blots for the samples shown in Figure 3 and the independent
experiments in which the data was reproduced and confirmed that FABP4 levels remained

Experiment 1 Experiment 2
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WT. F4/- WT. F47 WT. F4 WT. F47 WT. F4/- WT. F47
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unchanged. (Figure 3F).

In our discussion section, we’ve speculated on the potential explanation for why we see no
changes in adipocyte FABP4 intracellular or secreted levels in vitro, while circulating FABP4 in
COVID-19 patients increased with disease severity. [Please see page 11, lines 9 to 19].

“3. The authors show an overlap between FABP4 and dsRNA; however it is unclear if this is
simply due to FABP4 localizing to the ER. To address this, the authors should have an IFA panel
of dsRNA/FABP4/calnexin (or any other ER marker). If it is the latter, the authors should

’

reassess their interpretation.’

We re-analyzed the colocalization of FABP4 with the dsSRNA and calnexin in samples stained for
all three signals and included earlier timepoints to increase the temporal resolution. This analysis
confirmed that in uninfected cells FABP4 is broadly distributed across the cytoplasm and does
not colocalize with calnexin. Upon infection, FABP4 starts to colocalize with both dsRNA and
calnexin as early as 8 hours post infection, with this colocalization peaking at 12 and 24 hours,
while the colocalization between calnexin and dsRNA continued to increase over time (Figures
2L-P). Interestingly, when we examined active FABP4 secretion following a 1-hour incubation,
we detected a reduction in secreted FABP4 12 hours post infection (Figure EV2H). Together this
data suggests that FABP4 is retained within infected cells at the early stages of infection to
support viral replication organelle biogenesis.
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“4. Off target effects of FABP4 inhibition: the authors should test whether the FABP4 inhibitor
(for examples used in 44-D) affects viral replication in FABP4 KO cells”

As per the reviewer’s suggestion, we treated infected WT and FABP4

A

adipocytes with varying

concentrations of each inhibitor, then examined virus nucleocapsid levels 48 hours post infection

from the cell lysates. This analysis revealed a dose-dependent reduction in nucleocapsid protein
levels only in the WT infected cells, while in FABP4™" adipocytes, viral titers remained equally

suppressed, further confirming that the effect of the inhibitor treatment on viral replication was a

direct result of FABP4 inhibition. This data has been integrated into (Figure EV3K-M)
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“Microscopy images: insets should be higher magnification to visualize overlap (i.e. subcellular
rather than several cells) and individual panels should be in gray scale.”

We increased the magnification in all fluorescence microscopy images to focus on single large
adipocytes or 2-3 smaller ones. Insets now highlight virus replication organelles at higher
magnification, particularly in Figures 2L-M and 3J-K. We presented individual channels in
grayscale, except in Figure 2M, where colors were retained to show overlap across three
channels.



1st Revision - Editorial Decision 5th Dec 2024

5th Dec 2024
Dear Prof. Hotamisligil,

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. | am pleased to inform you that we will
be able to accept your manuscript pending the following final amendments:

1) Figures: Please indicate the magnification areas in Figure 4F. Also, indicate in the figure legends that images in Figure 5F
and M are also presented in Figure EV5F and G.

2) In the main manuscript file, please do the following:

- Please address all comments suggested by our data editors listed below:

o Figure legends:

1. Please define the annotated p values ****/***/**/* as well as provide the exact p-values for the same in the legend of figure 1b-
h; 2a-e, g-i, n-p; 3a-b, d-e, g-i, I-0; 4a-e, g-h; 5a-b, d, g-I; EV 1a-i; EV 2a-d, h; EV 3a, e-f, h, j, I-n, p; EV 4d; EV 5e; as
appropriate.

2. Please note that information related to n is missing in the legends of figures 1b-h; 5g-I; EV 1a-i; EV 3d-f, I-n.

3. Although 'n' is provided, please describe the nature of entity for 'n' in the legends of figures 4e; EV 3a; EV 5i-j.

4. Please note that scale bar and its definition are missing for figures EV 5f-g.

- Correct order of manuscript sections: Abstract, Keywords, Introduction, Results, Discussion, Methods, Acknowledgements,
Disclosure and competing interests statement, References, Figure legends, Tables and their legends, Expanded View Figure
legends.

- Rename "Materials and Methods" to "Methods".

- Add up to 5 keywords.

- In "Disclosure and competing interests statement" add the sentence: "Gékhan S. Hotamisligi is a member of the journal's
advisory editorial board. This has no bearing on the editorial consideration of this article for publication.”

- Author contributions: Please remove it from the manuscript and specify author contributions in our submission system. CRediT
has replaced the traditional author contributions section because it offers a systematic machine-readable author contributions
format that allows for more effective research assessment. Please use the free text boxes beneath each contributing author's
name to add specific details on the author's contribution. More information is available in our guide to authors:
https://www.embopress.org/page/journal/17574684/authorguide#authorshipguidelines

- In Methods, provide the antibody dilutions that were used for each antibody.

- In Methods, please specify the biosafety level for the experiments with SARS-CoV-2 by adding and amending the following
sentence: All experiments with SARS-CoV-2 were performed in a ... level laboratory and with approval from...

- Indicate in legends number and nature of replicates and exact p= values, not a range, along with the statistical test used. To
keep the figures "clear" some authors found providing an Appendix table Sx with all exact p-values preferable. You are welcome
to do this if you want to.

- Merge Funding with Acknowledgements. If project numbers are available, please added them to the manuscript text and to our
system.

- Move data availability section to the end of Methods and remove the sentence "Source data for the human cohorts and the
histopathology evaluation are provided in the Expanded view tables (Appendix Tables S1-4)."

- Please remove "Clinical management of COVID-19" form References.

3) Tables: Please rename Appendix/Supplementary Tables 2 and 3 to Dataset EV1 and Dataset EV2. Both need short legends
added to the excel files in a separate tab/worksheet. Appendix/Supplementary tables 1 and 4 and Expanded View Content
should be renamed Table EV1, Table EV2 and Table EV3, and they also need short legends added to the top of each page.
Please update the callouts of the tables in the main text.

4) Source data: Please zip all EV Figure source data and upload them as one file.

5) Synopsis:

- Synopsis image: Please resize the image to 550 px-wide x (300-600) px-high and upload it as high-resolution jpeg file.

- Please check your synopsis text and image before submission with your revised manuscript. Please be aware that in the proof
stage minor corrections only are allowed (e.g., typos).

6) As part of the EMBO Publications transparent editorial process initiative (see our Editorial at
http://embomolmed.embopress.org/content/2/9/329), EMBO Molecular Medicine will publish online a Review Process File (RPF)
to accompany accepted manuscripts. This file will be published in conjunction with your paper and will include the anonymous
referee reports, your point-by-point response and all pertinent correspondence relating to the manuscript. Let us know whether
you agree with the publication of the RPF and as here, if you want to remove or not any figures from it prior to publication.
Please note that the Authors checklist will be published at the end of the RPF.

7) Please provide a point-by-point letter INCLUDING my comments as well as the reviewer's reports and your detailed
responses (as Word file).

I look forward to receiving a new revised version of your manuscript as soon as possible.



Yours sincerely,

Zeljko Durdevic

Zeljko Durdevic
Editor
EMBO Molecular Medicine

*** Instructions to submit your revised manuscript ***

*** PLEASE NOTE *** As part of the EMBO Publications transparent editorial process initiative (see our Editorial at
https://www.embopress.org/doi/pdf/10.1002/emmm.201000094), EMBO Molecular Medicine will publish online a Review
Process File to accompany accepted manuscripts.

In the event of acceptance, this file will be published in conjunction with your paper and will include the anonymous 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 at contact@embomolmed.org.

To submit your manuscript, please follow this link:
https://embomolmed.msubmit.net/cgi-bin/main.plex

When submitting your revised manuscript, please include:

1) a .docx formatted version of the manuscript text (including Figure legends and tables)
2) Separate figure files*

3) supplemental information as Expanded View and/or Appendix. Please carefully check the authors guidelines for formatting
Expanded view and Appendix figures and tables at
https://www.embopress.org/page/journal/17574684/authorguide#expandedview

4) a letter INCLUDING the reviewer's reports and your detailed responses to their comments (as Word
file).

5) The paper explained: EMBO Molecular Medicine articles are accompanied by a summary of the articles to emphasize the
major findings in the paper and their medical implications for the non-specialist reader. Please provide a draft summary of your
article highlighting

- the medical issue you are addressing,

- the results obtained and

- their clinical impact.

This may be edited to ensure that readers understand the significance and context of the research.

Please refer to any of our published articles for an example.

6) Author contributions: the contribution of every author must be detailed in a separate section.

7) EMBO Molecular Medicine now requires a complete author checklist
(https://www.embopress.org/page/journal/17574684/authorguide) to be submitted with all revised manuscripts. Please use the
checklist as guideline for the sort of information we need WITHIN the manuscript. The checklist should only be filled with page
numbers were the information can be found. This is particularly important for animal reporting, antibody dilutions (missing) and
exact values and n that should be indicted instead of a range.

8) Every published paper now includes a 'Synopsis' to further enhance discoverability. Synopses are displayed on the journal
webpage and are freely accessible to all readers. They include a short stand first (maximum of 300 characters, including space)
as well as 2-5 one sentence bullet points that summarise the paper. Please write the bullet points to summarise the key NEW
findings. They should be designed to be complementary to the abstract - i.e. not repeat the same text. We encourage inclusion
of key acronyms and quantitative information (maximum of 30 words / bullet point). Please use the passive voice. Please attach
these in a separate file or send them by email, we will incorporate them accordingly.



You are also welcome to suggest a striking image or visual abstract to illustrate your article. If you do please provide a jpeg file
550 px-wide x 300-600px high.

9) A Conflict of Interest statement should be provided in the main text

10) Please note that we now mandate that all corresponding authors list an ORCID digital identifier. This takes <90 seconds to
complete. We encourage all authors to supply an ORCID identifier, which will be linked to their name for unambiguous name
identification.

Currently, our records indicate that the ORCID for your account is 0000-0003-2906-1897.

Please click the link below to modify this ORCID:
Link Not Available

11) Include a Reagents and Tools Table as part of the Methods section, which can be downloaded from our author guidelines
(https://www.embopress.org/page/journal/17574684/authorguide#structuredmethods)

*Additional important information regarding Figures

Each figure should be given in a separate file and should have the following resolution:
Graphs 800-1,200 DPI

Photos 400-800 DPI

Colour (only CMYK) 300-400 DPI"

Figures are not edited by the production team. All lettering should be the same size and style; figure panels should be indicated
by capital letters (A, B, C etc). Gridlines are not allowed except for log plots. Figures should be numbered in the order of their
appearance in the text with Arabic numerals. Each Figure must have a separate legend and a caption is needed for each panel.
*Additional important information regarding figures and illustrations can be found at
https://bit.ly/EMBOPressFigurePreparationGuideline. See also figure legend preparation guidelines:
https://www.embopress.org/page/journal/17574684/authorguide#figureformat

***** Reviewer's comments *****

Referee #1 (Comments on Novelty/Model System for Author):

No ethical issues with human and hamster models, all work approved. Impact is high due to health implications and opportunity
to develop novel therapeutic.

This revised manuscript by Baazim is impactful and potentially important providing a new therapeutic approach towards SARS
and SARS-type viral infections. The Pl and team have been extremely responsive to the prior review and included new
information in the paper that strengthens the report. In my prior review | asked primarily about immune cell populations and in
this revised manuscript, the authors explain their workflow and the experiments they performed. They also included new text in
the discussion. Secondly, | asked about DNL and lipolysis and the authors provide new information on expression of target
genes related to lipid droplets, etc.

Reviewer #2 made insightful comments as well and the sum changes due to both reviews strengthens this paper.

Overall, the paper is much improved and | recommend acceptance.

Referee #1 (Remarks for Author):

accept



2nd Authors' Response to Reviewers 16th Dec 2024

The authors addressed the remaining editorial issues.



2nd Revision - Editorial Decision 17th Dec 2024

17th Dec 2024
Dear Prof. Hotamisligil,

We are pleased to inform you that your manuscript is accepted for publication and is now being sent to our publisher to be
included in the next available issue of EMBO Molecular Medicine.

Your manuscript will be processed for publication by EMBO Press. It will be copy edited and you will receive page proofs prior to
publication. Please note that you will be contacted by Springer Nature Author Services to complete licensing and payment
information.

You may qualify for financial assistance for your publication charges - either via a Springer Nature fully open access agreement
or an EMBO initiative. Check your eligibility: https://www.embopress.org/page/journal/17574684/authorguide#chargesguide

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

If you have any questions, please do not hesitate to contact the Editorial Office. Thank you for your contribution to EMBO
Molecular Medicine.

Yours sincerely,
Zeljko Durdevic

Zeljko Durdevic
Editor
EMBO Molecular Medicine

>>> Please note that it is EMBO Molecular Medicine policy for the transcript of the editorial process (containing referee reports
and your response letter) 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 information is available here: https://www.embopress.org/transparent-
process#Review_Process



EMBO Press Author Checklist

Corresponding Author Name: Gokhan S. Hotamisligil

Journal Submitted to: EMBO Molecular Medicine

Manuscript Number: EMM-2024-19961-T

Reporting Checklist for Life Science Articles (updated January

USEFUL LINKS FOR COMPLETING THIS FORM
The EMBO Journal - Author Guidelines
EMBO Reports - Author Guidelines
Molecular Systems Biology - Author Guidelines
EMBO Molecular Medicine - Author Guidelines

This checklist is adapted from Materials Design Analysis Reporting (MDAR) Checklist for Authors. MDAR establishes a minimum set of requirements in
transparent reporting in the life sciences (see Statement of Task: 10.31222/0sf.io/9sm4x). Please follow the journal's guidelines in preparing your
Please note that a copy of this checklist will be published alongside your article.

Abridged guidelines for figures
1. Data
The data shown in figures should satisfy the following conditions:

— the data were obtained and processed according to the field’s best practice and are presented to reflect the results of the experiments in an accurate

and unbiased manner.

1

2. Captions

ideally, figure panels should include only measurements that are directly comparable to each other and obtained with the same assay.

plots include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should not be shown for technical
if n<5, the individual data points from each experiment should be plotted. Any statistical test employed should be justified.

Source Data should be included to report the data underlying figures according to the guidelines set out in the authorship guidelines on Data

Each figure caption should contain the following information, for each panel where they are relevant:
— a specification of the experimental system investigated (eg cell line, species name).
— the assay(s) and method(s) used to carry out the reported observations and measurements.

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

— an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a controlled manner.
— the exact sample size (n) for each experimental group/condition, given as a number, not a range;
— a description of the sample collection allowing the reader to understand whether the samples represent technical or biological replicates (including

how many animals, litters, cultures, etc.).

!

= definitions of statistical methods and measures:

a statement of how many times the experiment shown was independently replicated in the laboratory.

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

- are tests one-sided or two-sided?
- are there adjustments for multiple comparisons?

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

- definition of ‘center values’ as median or average;
- definition of error bars as s.d. or s.e.m.

Please complete ALL of the questions below.
Select "Not Applicable" only when the requested information is not relevant for your study.

Materials

Newly Created Materials

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

New materials and reagents need to be available; do any restrictions apply?

Yes

Page 13

Antibodies

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

For antibodies provide the following information:

number and or/clone number
- Non-commercial: RRID or citation

- Commercial antibodies: RRID (if possible) or supplier name, catalogue

Pages 16 - 18

DNA and RNA sequences

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Short novel DNA or RNA including primers, probes: provide the
sequences.

Yes

Page 15

Cell materials

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Cell lines: Provide species information, strain. Provide accession number

and tested for mycoplasma contamination.

in repository OR supplier name, catalog number, clone number, and/OR Yes Page 12
Primary cultures: Provide species, strain, sex of origin, genetic

modification status.

Report if the cell lines were recently authenticated (e.g., by STR profiling) Vs page 12

Experimental animals

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Laboratory animals or Model organisms: Provide species, strain, sex,

age, genetic modification status. Provide accession number in repository Yes Page 13
OR supplier name, catalog number, clone number, OR RRID.

Animal observed in or captured from the field: Provide species, sex,

and age where possible.

Please detail housing and husbandry conditions. Yes Page 13

Plants and microbes

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Plants: provide species and strain, ecotype and cultivar where relevant,

collected wild specimens).

unique accession number if available, and source (including location for

Microbes: provide species and strain, unique accession number if
available, and source.

Pages 12-13

Human research participants

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

and gender or ethnicity for all study participants.

If collected and within the bounds of privacy constraints report on age, sex

Yes

Page 13

Core facilities

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

the acknowledaments section?

If your work benefited from core facilities, was their service mentioned in

Yes

Pages 17 and 19

Design
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Ethics

Study protocol

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If study protocol has been pre-registered, provide DOI in the
manuscript. For clinical trials, provide the trial registration number OR cite
DOI.

Report the clinical trial registration number (at ClinicalTrials.gov or
equivalent), where applicable.

Laboratory protocol

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Provide DOI OR other citation details if external detailed step-by-step
protocols are available.

Yes

Page 15

Experimental study design and statistics

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Include a statement about sample size estimate even if no statistical
methods were used.

Yes

Pages 24 - 30

Were any steps taken to minimize the effects of subjective bias when
allocating animals/samples to treatment (e.g. randomization procedure)?
If yes, have they been described?

Page 13

Include a statement about blinding even if no blinding was done.

Page 13

Describe inclusion/exclusion criteria if samples or animals were excluded
from the analysis. Were the criteria pre-established?

If sample or data points were omitted from analysis, report if this was due
to attrition or intentional exclusion and provide justification.

Page 13

For every figure, are statistical tests justified as appropriate? Do the data
meet the assumptions of the tests (e.g., normal distribution)? Describe any
methods used to assess it. Is there an estimate of variation within each
group of data? Is the variance similar between the groups that are being
statistically compared?

Page 18

Sample definition and in-laboratory replication

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

In the figure legends: state number of times the experiment was replicated
in laboratory.

Yes

Page 24 - 30

In the figure legends: define whether data describe technical or biological
renli

Yes

Page 24 - 30

Ethics

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Studies involving human participants: State details of authority granting
ethics approval (IRB or equivalent committee(s), provide reference
number for approval

Yes

Page 13

Studies involving human participants: Include a statement confirming that
informed consent was obtained from all subjects and that the experiments
conformed to the principles set out in the WMA Declaration of Helsinki and

the Department of Health and Human Services Belmont Report.

Page 13

Studies involving human participants: For publication of patient photos,
include a statement confirming that consent to publish was obtained.

Studies involving experimental animals: State details of authority granting
ethics approval (IRB or equivalent committee(s), provide reference number
for approval. Include a statement of compliance with ethical regulations.

Page 13

Studies involving specimen and field samples: State if relevant permits
obtained, provide details of authority approving study; if none were
required, explain why.

Dual Use Research of Concern (DURC)

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Could your study fall under dual use research restrictions? Please check
biosecurity documents and list of select agents and toxins (CDC):
https:/h nts.gov/sat/list.htm

If you used a select agent, is the security level of the lab appropriate and
reported in the manuscript?

Page 12 - 13

If a study is subject to dual use research of concern regulations, is the
name of the authority granting approval and reference number for the
regulatory approval provided in the manuscript?

Reporting

The MDAR framework recommends adoption of discipline-specific guidelines, established and endorsed through community initiatives. Journals have their own policy about requiring

specific guidelines and recommendations to complement MDAR.

Adherence to community standards

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

State if relevant guidelines or checklists (e.g., ICMJE, MIBBI, ARRIVE,
PRISMA) have been followed or provided.

For tumor marker prognostic studies, we recommend that you follow the
REMARK reporting guidelines (see link list at top right). See author
guidelines, under ‘Reporting Guidelines’. Please confirm you have followed
these quidelines.

For phase Il and Il randomized controlled trials, please refer to the
CONSORT flow diagram (see link list at top right) and submit the
CONSORT checklist (see link list at top right) with your submission. See
author guidelines, under ‘Reporting Guidelines’. Please confirm you have
submitted this list.

Data Availability

Data availability

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Have primary datasets been deposited according to the journal's

guidelines (see 'Data Deposition’ section) and the respective accession Yes Page 12 - 13
numbers provided in the Data Availability Section?

Were human clinical and genomic datasets deposited in a public access-

controlled repository in accordance to ethical obligations to the patients and Yes Pages 13, 24, 27, 28

to the applicable consent agreement?

Are computational models that are central and integral to a study
available without restrictions in a machine-readable form? Were the
relevant accession numbers or links provided?

If publicly available data were reused, provide the respective data citations
in the reference list.
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