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1st Feb 20241st Editorial Decision

Dear Dr. Nathan,

Thank you for the submission of your research manuscript to EMBO reports. I now went through your manuscript, the referee 
reports from a journal outside EMBO press and your revision plan (point-by-point response). The two referees have several 
comments, concerns, and suggestions to improve the manuscript, indicating that a revision of the manuscript is necessary to 
allow publication of the study. 

Going through your revision plan, it seems that the referee points will be adequately addressed during revision. I thus invite you 
to revise your manuscript accordingly with the understanding that all concerns must be addressed in the revised manuscript 
and/or in a final detailed point-by-point response (as indicated in your revision plan). Acceptance of your manuscript will depend 
on a positive outcome of another round of review using the same referees. I have contacted the other journal, and have 
obtained referee identities and the original reports. In case the referees do not agree to look into the revised manuscript again, I 
might involve an expert advisor (arbitrator) to evaluate the revision.

It is EMBO reports policy to allow a single round of major revision only and acceptance of the manuscript will therefore depend 
on the completeness of your responses included in the next, final version of the manuscript.

Revised manuscripts should be submitted within three months of a request for revision. Please contact me to discuss the 
revision (also by video chat) if you have questions or comments regarding the revision, or should you need additional time.

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

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

When submitting your revised manuscript, we will require:

1) a .docx formatted version of the final manuscript text (including legends for main figures, EV figures and tables), but without
the figures included. Figure legends should be compiled at the end of the manuscript text.

2) individual production quality figure files as .eps, .tif, .jpg (one file per figure), of main figures (up to 8) and EV figures (up to 5).
Please upload these as separate, individual files upon re-submission.

The Expanded View format, which will be displayed in the main HTML of the paper in a collapsible format, has replaced the
Supplementary information. You can submit up to 5 images as Expanded View. Please follow the nomenclature Figure EV1,
Figure EV2 etc. The figure legend for these should be included in the main manuscript document file in a section called
Expanded View Figure Legends after the main Figure Legends section. Additional Supplementary material should be supplied
as a single pdf file labeled Appendix. The Appendix should have page numbers and needs to include a table of content on the
first page (with page numbers) and legends for all content. Please follow the nomenclature Appendix Figure Sx, Appendix Table
Sx etc. throughout the text, and also label the figures and tables according to this nomenclature.

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

Please consult our guide for figure preparation:
http://wol-prod-cdn.literatumonline.com/pb-assets/embo-site/EMBOPress_Figure_Guidelines_061115-1561436025777.pdf

See also the guidelines for figure legend preparation:
https://www.embopress.org/page/journal/14693178/authorguide#figureformat

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

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

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



5) that primary datasets produced in this study (e.g. RNA-seq, ChIP-seq, structural and array data) are deposited in an
appropriate public database. If no primary datasets have been deposited, please also state this in a dedicated section (e.g. 'No
primary datasets have been generated and deposited'), see below.

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

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

The accession numbers and database should be listed in a formal "Data Availability" section (placed after Materials & Methods)
that follows the model below. This is now mandatory (like the COI statement). Please note that the Data Availability Section is
restricted to new primary data that are part of this study. This section is mandatory. As indicated above, if no primary datasets
have been deposited, please state this in this section

# Data availability

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

- RNA-Seq data: Gene Expression Omnibus GSE46843 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE46843)
- [data type]: [name of the resource] [accession number/identifier/doi] ([URL or identifiers.org/DATABASE:ACCESSION])

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

Moreover, I have these editorial requests:

6) We now request the publication of original source data with the aim of making primary data more accessible and transparent
to the reader. 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.

7) Our journal encourages inclusion of *data citations in the reference list* to directly cite datasets that were re-used and
obtained from public databases. Data citations in the article text are distinct from normal bibliographical citations and should
directly link to the database records from which the data can be accessed. In the main text, data citations are formatted as
follows: "Data ref: Smith et al, 2001" or "Data ref: NCBI Sequence Read Archive PRJNA342805, 2017". In the Reference list,
data citations must be labeled with "[DATASET]". A data reference must provide the database name, accession
number/identifiers and a resolvable link to the landing page from which the data can be accessed at the end of the reference.
Further instructions are available at: http://www.embopress.org/page/journal/14693178/authorguide#referencesformat

8) Regarding data quantification and statistics, please make sure that the number "n" for how many independent experiments
were performed, their nature (biological versus technical replicates), the bars and error bars (e.g. SEM, SD) and the test used to
calculate p-values is indicated in the respective figure legends (also for potential EV figures and all those in the final Appendix).
Please also check that all the p-values are explained in the legend, and that these fit to those shown in the figure. Please
provide statistical testing where applicable. Please avoid the phrase 'independent experiment', but clearly state if these were
biological or technical replicates. Please also indicate (e.g. with n.s.) if testing was performed, but the differences are not
significant. In case n=2, please show the data as separate datapoints without error bars and statistics. See also:
http://www.embopress.org/page/journal/14693178/authorguide#statisticalanalysis

If n<5, please show single datapoints for diagrams. 

Please format the figure legends for main, EV and Appendix figures) according to our journal style. See the respective section in
our guide to authors (please find the link below). Please separate each panel description by a line brake and make sure that the
panels are listed in alphabetic order. Moreover, please add to each legend a 'Data Information' section explaining the statistics
used or providing information regarding replicates and scales. 

https://www.embopress.org/page/journal/14693178/authorguide#figureformat

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

10) We updated our journal's competing interests policy in January 2022 and request authors to consider both actual and
perceived competing interests. Please review the policy https://www.embopress.org/competing-interests and update your
competing interests if necessary. Please name this section 'Disclosure and Competing Interests Statement' and put it after the
Acknowledgements section.

11) We now use CRediT to specify the contributions of each author in the journal submission system. CRediT replaces the



author contribution section. Please use the free text box to provide more detailed descriptions and do not provide an author
contributions section in the revised manuscript text file. See also guide to authors:
https://www.embopress.org/page/journal/14693178/authorguide#authorshipguidelines

12) Please add scale bars of similar style and thickness to all the microscopic images, using clearly visible black or white bars
(depending on the background). Please place these in the lower right corner of the images themselves. Please do not write on
or near the bars in the image but define the size in the respective figure legend.

13) Please provide a final title with not more than 100 characters (including spaces).

14) Please provide the abstract written in present tense throughout and with not more than 175 words.

15) Please make sure that all the funding information is also entered into the online submission system and that it is complete
and similar to the one in the acknowledgement section of the manuscript text file.

16) We would encourage you to use 'Structured Methods', our new Materials and Methods format. According to this format, the
Materials and Methods section should include a Reagents and Tools Table (listing key reagents, experimental models, software
and relevant equipment and including their sources and relevant identifiers), uploaded as sepatate file, followed by a Methods
and Protocols section in which we encourage the authors to describe their methods using a step-by-step protocol format with
bullet points, to facilitate the adoption of the methodologies across labs. More information on how to adhere to this format as well
as downloadable templates (.doc or .xls) for the Reagents and Tools Table can be found in our author guidelines (section
'Structured Methods'):

https://www.embopress.org/page/journal/14693178/authorguide#manuscriptpreparation

17) Please order the manuscript sections like this, using these names:
Title page - Abstract - Keywords - Introduction - Results - Discussion - Materials and Methods - Data availability section -
Acknowledgements - Disclosure and Competing Interests Statement - References - Figure legends - Expanded View Figure 
legends

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

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

Best,

Achim Breiling
Senior editor
EMBO reports

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



Dear Dr. Achim Breiling, 

Thank you for giving us the opportunity to submit a revised version of the manuscript, “Type I 
Interferon Exacerbates Mycobacterium tuberculosis induced human macrophage death,” for 
publication at EMBO Reports. We appreciate the time and effort that you and the reviewers 
have given to provide thoughtful suggestions to improve our paper. We have responded to all 
of the suggestions that the reviewers have given, with changes underlined in the manuscript. 
Please see below of the point-by-point response, in blue, to the reviewer’s comments.   

__________________________________________________________________________ 

Reviewer #1:  

Lee and Nathan present a compelling manuscript on establishing the role of type I interferon in 
primary human monocyte-derived macrophages as models for Mycobcterium tuberculosis 
infection. Type I interferon signatures are a hallmark of TB disease, but their roles and impact 
on Mtb-infected macrophages remains poorly understood. The manuscript tackles two 
important questions in the field: the first is the secretion, signaling dynamics and functional 
consequences of type I interferons during Mtb infection in commonly used in vitro monocyte-
derived macrophage (MDM) culture systems. The second is comparing two of these widely 
used methods to generate MDMs, since the heterogeneity of established methods to generate 
these MDMs have added a lot of complexity in interpreting the data in the TB field. The dogma 
is that these downstream effects, which include cell death (and possible subsequent promotion 
of Mtb dissemination) and the induction of interferon-stimulated genes (ISG), are mediated 
through phospho-STAT1 signaling. It remains unclear if infected macrophages themselves 
secrete IFN, and the kinetics of IFNAR activation to mediate the downstream function of IFN. 
The authors dissect these steps in detailed experimental steps using two MDM models and an 
impressive suite of tools to test the function and signaling kinetics of type I IFN. I invite the 
authors to address the following points to more definitively clarify the points made in the 
manuscript:  

1. In all experiments, the macrophages are treated as if all the cells in the well are infected. We
cannot definitively distinguish induction of IFNalpha or beta itself, or ISGs from Mtb-infected
cells compared to bystander cells in the well. Even at high MOIs you expect many cells to
remain uninfected, which may be the source of IFN or IFN-responsive cells. This distinction can
only be made using a reporter Mtb strain, are separating Mtb-infected cells from those which
are uninfected. Can you perform an experiment where you sort infected and uninfected MDMs,
to test induction of ISGs by qPCR. At minimum, soften the language in the discussion to include
the possibility that the secretion of IFN and induction of ISGs may be mediated by either the
infected or bystander cells, which is relevant to the situation in vivo, as demonstrated in Kotov
et al, 2023.

We thank Reviewer 1 for the suggestion to clarify if IFN-I secretion and/or induction of ISGs are 
taking place in Mtb-infected or bystander cells. Unfortunately, we do not have a flow cytometer 

21st Feb 20241st Authors' Response to Reviewers



within the bsl3 facility. While it might be possible to fix samples, bring them out of the bsl3, 
flow sort for a fluorescent marker expressed by Mtb, extract RNA, and then do qPCR, this would 
be a new technique in the lab that would be time consuming and costly to troubleshoot and 
perform. We have taken Reviewer 1’s suggestion to note in the Discussion (page 12-13, lines 
259-268) the possibility that the secretion of IFN-I and induction and ISG may be occurring in
either infected or bystander cells.

2. In Figure 1A and B, you state that you're showing ATP levels as a measure of viability, but
that's not what's shown on the y-axis. Report the ATP levels as indicated in the text (first
paragraph of results).

We thank Reviewer 1 for pointing this out. We report the normalized cell viability in order to 
adjust for the variabilities among donors. We have added text in the Figure 1 legend and in 1st 
paragraph of the Results (page 6, line 114-115) to indicate that the y-axis is displaying 
normalized cell viability. 

3. Experiment in figure 2A: are these independent donors or technical replicates? Please state
in text- and if they are independent donors, you can use a different symbol shape to track
whether different donors have consistently higher or lower cytokine secretion levels.

Each dot represents results for an individual donor averaged from 3 technical replicates. In 
Figure 2A, we have now colored each symbol using one color per donor. The figure legend of 
Figure 2A has now been corrected to state that each symbol represents 1 donor, with 3 donors 
in Figure 2A (page 28, line 659-661).  

4. Figure S2E, the use of different clinical strains is impactful. However, the classification of low
and high transmissibility based on the original paper is debatable. Soften the language to say
these are two different clinical isolates described previously.

In keeping with EMBO Reports format, Figure S2E is now Figure EV2E. We have removed the 
classification of low and high transmissibility and renamed the strains as “clinical strain 1” and 
“clinical strain 2” as Reviewer 1 has suggested (page 7-8, lines 146-150).  

5. In figure 3B, add pathway enrichment scores for di-ABZI to the graph. This will resolve IFN-
signaled STING-mediated pathways compared to those induced by Mtb alone.

Thank you for this advice. For space constraints reasons in Figure 3B, we have added the 
pathway enrichment score for di-ABZI of both MDM types in Fig. EV3B and added a statement 
that IFN-I signaling was the top pathway upregulated in the di-ABZI treated MDM-1 and MDM-2 
(page 8, line 166-167). 

6. What's the rationale for quantifying [RNA] in figure 4B?

To extend our comparison of the two methods for differentiating MDM, we illustrated their 



striking morphologic differences. In the course of measuring RNA to synthesize similar 
quantities of cDNA for qPCR across samples, we were struck by their differences in RNA content 
as well and we think this is worth reporting.  

7. For experiments in figure 5, it's possible as the authors indicated that IFN-I was rapidly bound
to IFNAR and thus not detectable in the media. The prediction would be that IFNAR-/- MDMs
would retain higher IFN-I in the media. While I acknowledge the complexity of genetically
editing these primary human MDMs, is there precedence for longer IFN half-life in IFNAR-/-
mice or cell lines, or in people with loss of function mutations in IFNAR? This will rule out
whether the issue is rapid internalization and signaling, or degradation due to a short IFN half-
life. Also the authors cite the possibility of autocrine signaling, has that been shown in prior
studies?

We have not found literature bearing on the half-life of IFN-I in IFNAR-/- mice or cell lines or in 
people with loss of function mutations in IFNAR. It would be an interesting experiment, but 
beyond our means, to generate IFNAR-/- primary human MDM at high efficiency and to 
document the per-cell success of the knockouts so as to be able to interpret the results with 
confidence. Nor have we found reports of autocrine signaling by IFN-I.  

Reviewer #2: 

This study serves as a continuation of a prior report by the same group (Zhang et al. 20221 
JEM), where the authors demonstrated that type I IFN enhances Mtb-induced cell death in 
murine macrophages.  

In their investigation, the authors examine whether M. tuberculosis triggers the secretion of 
type I IFN in human macrophages and if this secretion results in macrophage death, as 
previously reported in mouse macrophages by the authors themselves in a prior study. Two 
macrophage models are employed: "MDM1", following a widely used protocol (Novikov et al. 
2011 J Immunol) or variations thereof, and "MDM2", following an original protocol (Vogt and 
Nathan 2011 J Clin Invest) leading to macrophages with enhanced mycobactericidal activity.  

According to their findings: 
- The death of human macrophages (MDM1 or MDM2) infected with Mtb appears to be
independent of type I IFN. Blocking both type I IFN and the type I IFN receptor IFNAR with a
cocktail of antibodies before and during infection shows no effect on cell death at 2 or 4 days
post-infection, irrespective of the presence or absence of gamma interferon.
- MDM1 and MDM2 macrophages do not secrete type I IFN on the first day after infection, as
demonstrated by two independent methods: a reporter cell line and an ultrasensitive ELISA.
- MDM1 macrophages, but not MDM2, exhibit an increase in ISG during Mtb infection in a type
I IFN-dependent manner.
- The absence of ISG induction in MDM2 appears linked to specific aspects of the cell
differentiation protocol, specifically the use of human plasma instead of FBS and the duration
of differentiation.



- MDM1 infected with Mtb indeed produce type I IFN, but not until 48 hours after infection.
However, ISG induction is noticeable earlier, at 8-12 hours after infection. This suggests that
infected macrophages may produce a low level of IFN during the 0-24 h time window, with the
cytokine potentially being cleared from the medium at a similar rate via endocytosis through
IFNAR.
- Finally, exogenous type I IFN added to Mtb-infected macrophages induces cell death, and this
effect is observed only when the cells are infected.

The addressed question in this study holds significant relevance as type I IFN plays a crucial role 
in the pathogenesis of human TB. The manuscript is well-crafted, and the experiments have 
been meticulously conducted, with conclusions grounded in robust data that are not overly 
interpreted.  
Nevertheless, in its current state, the study appears more as a compilation of intriguing 
observations that lack clear interconnection. This leaves the reader without a comprehensive 
understanding of whether Mtb-infected macrophages produce type I IFN in vivo during human 
TB, and if the production of type I IFN, whether by infected macrophages or other cell types, 
induces the death of infected macrophages in patients.  

Considering the complexity of type I IFN signaling, which involves dynamic aspects in IFN 
production and reuptake, as well as in ISG induction, and encompasses a blend of exogenous 
and endogenous signaling via membrane and endosomal IFNAR, a more cohesive exploration 
may be necessary to establish a clearer picture. The investigation seems to be in its early stages 
when delving into this intricate process. Numerous intriguing observations have been made, 
some of which even appear paradoxical-such as the generation of ISG in the absence of 
detectable IFN-yet there is a lack of mechanistic explanation for these phenomena.  
Moreover, it is improbable that the two macrophage models employed in this study entirely 
replicate human lung macrophages. The mechanisms connecting Mtb infection to IFN 
production, ISG induction, and cell death in TB patients may be distinctly different, and this 
aspect remains unexplored.  
To arrive at a more informative conclusion, it may be necessary to conduct a more 
comprehensive and mechanistic investigation utilizing primary human alveolar macrophages.  

We appreciate Reviewer 2’s constructive critique. Indeed, determining the mechanism for the 
generation of ISG in the absence of detectable IFN-I requires further investigation, despite our 
best efforts to answer these questions over the past 5 years. While alveolar macrophages are 
the primary niche of Mtb in the first 2 weeks of infection, recruited MDM are the primary niche 
of Mtb during chronic infection and thus serve as a better model of determining the role of IFN-
I in macrophages during Mtb activation/reactivation from latency. Furthermore, obtaining 
primary human alveolar macrophages is an invasive procedure that would require an IRB 
protocol and clinical collaborators. With more time and resources, it would be interesting to 
understand the role of IFN-I in the death of Mtb-infected primary human macrophages to 
model early Mtb infection of humans, as Reviewer 2 suggests.  However, the grant supporting 
this work ended six months ago. The first author has completed her PhD studies and is moving 

on. We hope it will be helpful to the research community to report the present results, which 
may encourage others to continue investigating these questions.  



8th May 20241st Revision - Editorial Decision

Dear Prof. Nathan,

Thank you for the submission of your revised manuscript to our editorial offices. I have already forwarded to you the report I
have received from the referee that I asked to re-evaluate the study, you will find again below. As you know, the referee
indicated that s/he is not yet satisfied with the revision and has remaining concerns. I went through your rebuttal letter and
asked the referee for comments. The referee feels that your response addresses his/her points, except for the first point. The
referee states: 

"I still think that raw viability should be displayed. The data shown [in the rebuttal] exactly demonstrates my concern that the
normalized data eclipses the heterogeneity of basal ATP levels per donor sample. I think the normalization is misleading."

I thus ask you to address this point (as indicated by the referee) and the remaining points (as indicated in your rebuttal) in a final
revised manuscript. Please also provide a final p-b-p-response with your resubmission, addressing the remaining the referee
points.

Moreover, I have these editorial requests:

- Please make sure that the number "n" for how many independent experiments were performed, their nature (biological versus
technical replicates), the bars and error bars (e.g. SEM, SD) and the test used to calculate p-values is indicated in the respective
figure legends (also for potential EV figures and all those in the final Appendix). Please also check that all the p-values are
explained in the legend, and that these fit to those shown in the figure. Please provide statistical testing where applicable.
Please avoid the phrase 'independent experiment', but clearly state if these were biological or technical replicates. Please also
indicate (e.g. with n.s.) if testing was performed, but the differences are not significant. In case n=2, please show the data as
separate datapoints without error bars and statistics. See also:
http://www.embopress.org/page/journal/14693178/authorguide#statisticalanalysis

If n<5, please show single datapoints for diagrams. Presently, some diagrams seem to show only partial or no statistics, or the
n.s. is missing. Please check. Moreover:
- Please note that the legends for figures 5b-c is incorrectly labelled as 5c-d. This needs to be rectified.
- Please note that figure EV 1f seem not contain any statistical parameters, kindly rectify the statistics test related information in
the figure legend appropriately.
- Please indicate the statistical test used for data analysis in the legends of figure 3b; EV 3a-b.
- Please note that in figures 4b-c; EV 2f; there is a mismatch between the annotated p values in the figure legend and the
annotated p values in the figure file that should be corrected.

- Please add to each legend (main and EV figures, where applicable) a 'Data Information' section explaining the statistics used or
providing information regarding replicates and scales. See:

https://www.embopress.org/page/journal/14693178/authorguide#figureformat

- Please name the materials and methods section just 'Methods'.

- Please name "Table I" "Table 1" and place it between the main and EV figure legends.

- Please update the "Data Availability" section, adding the accession IDs for the Genotypes and Phenotypes (dbGaP) database
and direct links to the deposited data. Please make sure that the data are public latest upon online publication of the study.

- Please complete the author checklist adding the information regarding the deposited datasets (cells D112 and D113).

- Thanks for providing the requested source data (SD). Please make sure the final SD is uploaded as one folder per figure (
ZIPed up together) and the SD for EV figures and Appendix data uploaded ZIPed together in a separate folder. Moreover, while
analysing the SD, we noted some source data files contain duplicated values that seem to come from different
measurements/conditions/donors/replicates (please see the files in the attached ZIP folder). Please look through these and
check if the numbers are correct or please provide explanations in the final point-by-point response.

In addition, I would need from you:
- a short, two-sentence summary of the manuscript (not more than 35 words).
- two to four short (!) bullet points highlighting the key findings of your study (two lines each).
- a schematic summary figure as separate file that provides a sketch of the major findings (not a data image) in jpeg or tiff format
(with the exact width of 550 pixels and a height of not more than 400 pixels) that can be used as a visual synopsis on our
website.



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

Best,

Achim Breiling
Senior Editor
EMBO Reports

--------------
Referee #1:

Although the authors were somewhat responsive to the previous round of critiques, there are still critical areas in need of 
revision to ensure reliability of conclusions and make the display of the data more transparent.

- Please refrain from using "normalized viability". I understand the logic of normalizing to the uninfected background, but showing
the raw viability in both conditions is the most transparent way to show the data. Right now the data display eclipses background
levels (e.g. if you're starting with cells with poor quality, are they more sensitive to IFN manipulation)?

- The use of technical replicates of the same donors does not suffice to establish generalizability. The conclusions drawn from
figure 2 about IFN secretion are too important to draw from a single donor. The reality with human samples is that there are very
heterogeneous and biological replicates are indispensable to draw such important conclusions about source of IFN. A single
biological replicate is simply not enough.

- The response to the logic of showing RNA concentrations is still weak. Is there a biological significance to differences in RNA
content?



Dear Dr. Breiling, 

Thank you for giving us the opportunity to submit a second revised version of the manuscript, 
“Type I Interferon Exacerbates Mycobacterium tuberculosis induced human macrophage death,” 
for publication at EMBO Reports. We appreciate the time and effort that you and the Referee 
have given to provide further suggestions and corrections to improve our paper. We have 
addressed all of the suggestions that you and the Referee have given, with changes underlined 
in the manuscript. Please see below of the point-by-point response, in blue, to the Referee’s 
and your comments.   

__________________________________________________________________________ 

Referee #1: 

Although the authors were somewhat responsive to the previous round of critiques, there are 
still critical areas in need of revision to ensure reliability of conclusions and make the display of 
the data more transparent. 

- Please refrain from using "normalized viability". I understand the logic of normalizing to the
uninfected background, but showing the raw viability in both conditions is the most transparent
way to show the data. Right now the data display eclipses background levels (e.g. if you're
starting with cells with poor quality, are they more sensitive to IFN manipulation)?

While we agree with Referee #1 that the raw data is transparent and should be made available, 
the reason we normalized the viability to the uninfected controls is because donors can show 
large variability (as Referee #1 noted in the next point). For example, below we show the raw 
data, which is the relative light units of luminescence based on ATP levels (left figure). One 
donor’s MDM depicted in yellow had much less ATP at baseline (Media, MOI=0) than the other 
donors. When the raw data is shown graphically, differences in ATP levels between different 
conditions of the yellow donor’s MDM cannot be seen (left figure). When cell viability is 
normalized to baseline (right figure), differences in cell viability between different conditions of 
the yellow donor’s MDM can be seen. Thus, normalized viability better shows differences based 
on how the MDM were treated rather than on donor differences pre-existing before infection with 
Mtb. We have added an explanation in the Methods to indicate why the normalized viability was 
used.  

21st May 20242nd Authors' Response to Reviewers



It is not always the case that donors display as large differences in cell viability. For example, 
below we show that the raw data (left figure) closely resembles the normalized results (middle 
figure). The major difference between these two figures (below left and middle figures) is the 
scale of the y-axis values. In this case, all of donors have similar baselines (MOI=0, 0 pg/mL of 
IFN-a), and thus there are no major differences seen between the raw and normalized data. 

IFN-a priming of uninfected MDM did not have an effect on MDM viability (right and middle 
figures). In addition, IFN-b priming or IFN-a/b addition did not affect uninfected MDM viability 
(Figure 6A-D), indicating that cells from different donors were not more sensitive to IFN-I 
treatment when not infected with Mtb.   

The reason why the cell viability fold change is shown in Figure 6 is because Mtb infection kills 
MDM even in the absence of added IFN-I (left and middle figure) and the effects of IFN-I on Mtb 
infected MDM are partially masked. In order to better see whether IFN-I treatment leads to 
greater MDM death during Mtb infection, we showed the fold change of the cell viability between 
IFN-I treated and non-IFN-I treated in MOI=0 group and then the fold change of the cell viability 
between IFN-I treated and non-IFN-I treated in MOI=5 Mtb infected group, respectively (right 
figure).  

"I still think that raw viability should be displayed. The data shown [in the rebuttal] exactly 
demonstrates my concern that the normalized data eclipses the heterogeneity of basal 
ATP levels per donor sample. I think the normalization is misleading." 

We displayed the raw values for viability in the Appendix for full inspection of 
the data. We believe it is important to keep the normalized data in the main figures, 
because the results that we are demonstrating are the effects that IFN-I have on the cell 
viability of Mtb infected MDM, which are independent of the heterogeneity of basal 
ATP levels per donor before addition of IFN-I. It is well known that cells from human 
donors display heterogeneity at basal levels; it is not a new point that deserves to be the 
central conclusion of this paper. We are focused on displaying the consistent pattern of 
responses of cells from different donors, not the basal heterogeneity of different donors’ 
cells before application of the stimulus to which they respond.   

In the right figure below displaying the raw data, the yellow donor’s MDMs cell viability in 
response to anti-IFN-I Ab or isotype Ab cannot be appreciated from this display. 
Furthermore, for the yellow donor, it looks like there is no difference in cell viability 
between no infection and Mtb infection (MOI=0 vs. MOI=20) (right figure). When 



the data is normalized, the cell viability of the yellow donor’s MDM can be seen to 
decrease with Mtb infection to a similar extent as the other 2 donors (left figure). Thus, 
the raw data (right figure) makes it seem like the yellow donor’s MDM are already dead 
to begin with and that neither Mtb infection nor inhibition of IFN-I makes a difference in 
cell viability. The normalized data (left figure) shows that the yellow donor’s MDM are not 
all dead and that for all 3 donors Mtb infection kills the MDMs at a similar rate but that 
inhibition of IFN-I does not affect cell viability. Therefore, without ability to show 
normalized data, the central observation is difficult to convey to the reader.  

Moreover, we respectfully point out that displaying normalized cell viability data in 
reference to a negative control upon drug treatment is widely used in pharmacology 
(https://www.altex.org/index.php/altex/article/download/825/838/2132#:~:text=To%20ma
ke%20such%20data%20easily,the%20system%20behavior%20are%20determined), 
and normalized cell viability data upon IFN-I treatment/inhibition has been already been 
published for Mtb infected mouse macrophages in the Journal of Experimental Medicine 
(https://rupress.org/jem/article/218/2/e20200887/211515/Type-I-interferon-signaling-
mediates-Mycobacterium).  

- The use of technical replicates of the same donors does not suffice to establish
generalizability. The conclusions drawn from figure 2 about IFN secretion are too important to
draw from a single donor. The reality with human samples is that there are very heterogeneous
and biological replicates are indispensable to draw such important conclusions about source of
IFN. A single biological replicate is simply not enough.

We agree that humans are very heterogeneous and that biological replicates are important. 
Figure 2A shows 3 donors (2-3 technical replicates were done per donor). We have added ‘n=3’ 
to the figure legend to clarify the number of donors in Figure 2A. Additionally, in Figure EV2E, 
we also show that MDM from 3 donors do not secrete increased IFN-I when infected with the 
laboratory Mtb strain, H37Rv. 2 of these 3 donors are different from the donors in Figure 2A. 
Thus, in the manuscript there are a total of 5 donors under the same conditions whose cells do 
not secrete increased IFN-I upon H37Rv infection. Furthermore, Figure 2E shows that MDM 
from 3 more donors do not secrete IFN-I upon H37Rv and DMSO treatment above the limit of 
detection, indicating that a total of 8 donors do not secrete increased IFN-I upon H37Rv 
infection under slightly varying conditions. 

- The response to the logic of showing RNA concentrations is still weak. Is there a biological
significance to differences in RNA content?

https://www.altex.org/index.php/altex/article/download/825/838/2132#:~:text=To%20make%20such%20data%20easily,the%20system%20behavior%20are%20determined
https://www.altex.org/index.php/altex/article/download/825/838/2132#:~:text=To%20make%20such%20data%20easily,the%20system%20behavior%20are%20determined
https://rupress.org/jem/article/218/2/e20200887/211515/Type-I-interferon-signaling-mediates-Mycobacterium
https://rupress.org/jem/article/218/2/e20200887/211515/Type-I-interferon-signaling-mediates-Mycobacterium


Presumably, Referee #1 is referring to Fig. 4C? There is no biological significance other than the 
possibility that either there is more transcription or more rRNA present in the MDM differentiated 
in human plasma. More experiments would be required to determine the biological significance 
of the differences in RNA content. We moved this figure to Appendix Fig. S2B. 

__________________________________________________________________________ 

Moreover, I have these editorial requests: 

- Please make sure that the number "n" for how many independent experiments were
performed, their nature (biological versus technical replicates), the bars and error bars (e.g.
SEM, SD) and the test used to calculate p-values is indicated in the respective figure legends
(also for potential EV figures and all those in the final Appendix). Please also check that all the
p-values are explained in the legend, and that these fit to those shown in the figure. Please
provide statistical testing where applicable. Please avoid the phrase 'independent experiment',
but clearly state if these were biological or technical replicates. Please also indicate (e.g. with
n.s.) if testing was performed, but the differences are not significant. In case n=2, please show
the data as separate datapoints without error bars and statistics. See also:
http://www.embopress.org/page/journal/14693178/authorguide#statisticalanalysis
- We have stated that n indicates biological replicates in the figure legends, and we have

stated the relevant technical and biological replicates

If n<5, please show single datapoints for diagrams. Presently, some diagrams seem to show 
only partial or no statistics, or the n.s. is missing. Please check. Moreover: 
- Please note that the legends for figures 5b-c is incorrectly labelled as 5c-d. This needs to be
rectified.
- We have rectified this mistake.

- Please note that figure EV 1f seem not contain any statistical parameters, kindly rectify the
statistics test related information in the figure legend appropriately.
- We deleted the statistical test related information from the figure legend of EV1f.

- Please indicate the statistical test used for data analysis in the legends of figure 3b; EV 3a-b.
- We have indicated the statistical tests used for data analysis in the legends of figure 3b; EV
3a-b.

- Please note that in figures 4b-c; EV 2f; there is a mismatch between the annotated p values in
the figure legend and the annotated p values in the figure file that should be corrected.
- We have corrected the mismatched annotation of p-values for figures 4b-c; EV 2f.

- Please add to each legend (main and EV figures, where applicable) a 'Data Information'
section explaining the statistics used or providing information regarding replicates and scales.
See:

https://www.embopress.org/page/journal/14693178/authorguide#figureformat 
- We have added a Data Information section for each figure legend.

https://urldefense.com/v3/__http:/www.embopress.org/page/journal/14693178/authorguide*statisticalanalysis__;Iw!!Aer6R9v1Nk4!4NwW5SM225CGLKwy0kDwJz06BJLtSGkoClMSd3gZBYz6o-qJpGSeUHYGU3XFJKEehujJGgP9dcUPq0SulNEPb_Z8MHT6$
https://urldefense.com/v3/__https:/www.embopress.org/page/journal/14693178/authorguide*figureformat__;Iw!!Aer6R9v1Nk4!4NwW5SM225CGLKwy0kDwJz06BJLtSGkoClMSd3gZBYz6o-qJpGSeUHYGU3XFJKEehujJGgP9dcUPq0SulNEPb2Ijl0jC$


- Please name the materials and methods section just 'Methods'.
- ‘Methods’ was already labelled ‘Methods’

- Please name "Table I" "Table 1" and place it between the main and EV figure legends.
- We have renamed ‘Table 1’ to ‘Table I,’ and placed it between the main and EV figure legends.

- Please update the "Data Availability" section, adding the accession IDs for the Genotypes and
Phenotypes (dbGaP) database and direct links to the deposited data. Please make sure that the
data are public latest upon online publication of the study.
- We have added the accession ID and direct link to the dbGaP database. The data is now
online under controlled access, which is required for human data.

- Please complete the author checklist adding the information regarding the deposited datasets
(cells D112 and D113).
-The information regarding cells D112 and D113 in the author checklist has been updated.

- Thanks for providing the requested source data (SD). Please make sure the final SD is
uploaded as one folder per figure ( ZIPed up together) and the SD for EV figures and Appendix
data uploaded ZIPed together in a separate folder. Moreover, while analysing the SD, we noted
some source data files contain duplicated values that seem to come from different
measurements/conditions/donors/replicates (please see the files in the attached ZIP folder).
Please look through these and check if the numbers are correct or please provide explanations
in the final point-by-point response.
- The source data and the source data checklist has been updated. We were under the
impression that the source data can only be linked to the main figures with the source data
checklist highlighting the 6 main figures.

In addition, I would need from you: 
- a short, two-sentence summary of the manuscript (not more than 35 words).
- two to four short (!) bullet points highlighting the key findings of your study (two lines each).

- Please find a short two-sentence summary and the 4 bullet points attached.

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

- Please find a schematic attached.



29th May 20242nd Revision - Editorial Decision

Prof. Carl Nathan
Weill Cornell Medical College
Microbiology & Immunology
1300 York Avenue
New York, New York 10065
United States

Dear Prof. Nathan,

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

Your manuscript will be processed for publication by EMBO Press. It will be copy edited and you will receive page proofs prior to
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Senior Editor
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EMBO Press Author Checklist

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

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:

➡

➡
➡
➡
➡

2. Captions

➡
➡
➡
➡
➡
➡

➡
➡ definitions of statistical methods and measures:

- 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. 

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? Not Applicable

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:
- Commercial antibodies: RRID (if possible) or supplier name, catalogue 
number and or/clone number
- Non-commercial: RRID or citation

Yes Reagents and Tools Table and Material and Methods

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 Reagent and Tools Table and Material and Methods 

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 
in repository OR supplier name, catalog number, clone number, and/OR 
RRID.

Yes Reagent and Tools Table 

Primary cultures: Provide species, strain, sex of origin, genetic 
modification status. Yes Reagent and Tools Table and Material and Methods

Report if the cell lines were recently authenticated (e.g., by STR profiling) 
and tested for mycoplasma contamination. Yes Tested for mycoplasma in Material and Methods

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 
OR supplier name, catalog number, clone number, OR RRID.

Not Applicable

Animal observed in or captured from the field: Provide species, sex, 
and age where possible. Not Applicable

Please detail housing and husbandry conditions. Not Applicable

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, 
unique accession number if available, and source (including location for 
collected wild specimens).

Not Applicable

Microbes: provide species and strain, unique accession number if 
available, and source. Yes Reagent and Tools Table and Material and Methods

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)

If collected and within the bounds of privacy constraints report on age, sex 
and gender or ethnicity for all study participants. Yes Material and Methods

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)

If your work benefited from core facilities, was their service mentioned in 
the acknowledgments section? Yes Material and Methods and Acknowledgments

Design

Corresponding Author Name: Carl Nathan
Journal Submitted to: EMBO Reports
Manuscript Number: EMBOR-2024-58887

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/osf.io/9sm4x). Please follow the journal's guidelines in preparing your 

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.

Reporting Checklist for Life Science Articles (updated January 

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 

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.).
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 χ2 tests, Wilcoxon and Mann-Whitney tests, can be 
unambiguously identified by name only, but more complex techniques should be described in the methods section;

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

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.

https://www.embopress.org/page/journal/14602075/authorguide
https://www.embopress.org/page/journal/14693178/authorguide
https://www.embopress.org/page/journal/17444292/authorguide
https://www.embopress.org/page/journal/17574684/authorguide
https://doi.org/10.31222/osf.io/9sm4x
https://doi.org/10.31222/osf.io/9sm4x
https://doi.org/10.31222/osf.io/9sm4x
https://doi.org/10.31222/osf.io/9sm4x
https://doi.org/10.31222/osf.io/9sm4x
https://doi.org/10.31222/osf.io/9sm4x
https://doi.org/10.31222/osf.io/9sm4x


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.

Not Applicable

Report the clinical trial registration number (at ClinicalTrials.gov or 
equivalent), where applicable. Not 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. Not Applicable

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. Not Applicable

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?

Not Applicable

Include a statement about blinding even if no blinding was done. Not Applicable No blinding was done.

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.

Yes Only samples from healthy donors was used, described in Material and 
Methods

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?

Yes

Student’s T test was appropriate because normal distribution is 
approximated by the mean of most data sets being nearly the similar, as 
best as can be determined when the n is small. Nonparametric statistical 

tests were not applied because they require a n > 5.

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. Not Applicable Editor told us to change statements of independent replicates to specify 

biological or technical replicates
In the figure legends: define whether data describe technical or biological 
replicates. Yes Figure legends

Ethics
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 Material and Methods

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.

Yes Material and Methods

Studies involving human participants: For publication of patient photos, 
include a statement confirming that consent to publish was obtained. Not Applicable

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.

Not Applicable

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

Not Applicable

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://www.selectagents.gov/sat/list.htm 

Not Applicable
Mycobacterium tuberculosis is not on the list of select agents and toxins. 
Nonetheless, we provided the biosafety level and the authority granting 

approval and reference number in the Material and Methods 

If you used a select agent, is the security level of the lab appropriate and 
reported in the manuscript? Not Applicable

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?

Not Applicable

Reporting

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.

Not Applicable

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 guidelines.

Not Applicable

For phase II and III 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.

Not Applicable

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 
numbers provided in the Data Availability Section?

Yes 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 
to the applicable consent agreement?

Yes Methods and Data Availability Section

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?

Not Applicable

If publicly available data were reused, provide the respective data citations 
in the reference list. Not Applicable

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.

https://www.selectagents.gov/sat/list.htm
https://www.selectagents.gov/sat/list.htm
https://www.selectagents.gov/sat/list.htm
https://www.selectagents.gov/sat/list.htm
https://www.selectagents.gov/sat/list.htm
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