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2nd Jan 20241st Editorial Decision

Dear Dr. Wilkens

Thank you for the submission of your research manuscript to our journal. We have now received the full set of referee reports
that is copied below. 

As you will see, the referees acknowledge that the findings are potentially interesting, but they also raise a number of concerns
that need to be addressed.

Given these constructive comments, we would like to invite you to revise your manuscript with the understanding that the
referee concerns (as detailed above and in their reports) must be fully addressed and their suggestions taken on board. Please
address all referee concerns in a complete point-by-point response. Acceptance of the manuscript will depend on a positive
outcome of a second round of review. It is EMBO Reports policy to allow a single round of revision only and acceptance or
rejection of the manuscript will therefore depend on the completeness of your responses included in the next, final version of the
manuscript. 

We realize that it is difficult to revise to a specific deadline. In the interest of protecting the conceptual advance provided by the
work, we recommend a revision within 3 months (April 2nd). Please discuss the revision progress ahead of this time with the
editor if you require more time to complete the revisions.

I am also happy to discuss the revision further via e-mail or a video call, if you wish. 

*****IMPORTANT NOTE: 
We perform an initial quality control of all revised manuscripts before re-review. Your manuscript will FAIL this control and the
handling will be delayed IN CASE the following APPLIES: 

1) A data availability section providing access to data deposited in public databases is missing. If you have not deposited any
data, please add a sentence to the data availability section that explains that.

2) Your manuscript contains statistics and error bars based on n=2. Please use scatter blots in these cases. No statistics should
be calculated if n=2.

When submitting your revised manuscript, please carefully review the instructions that follow below. Failure to include requested
items will delay the evaluation of your revision.*****

When submitting your revised manuscript, we will 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).
Please download our Figure Preparation Guidelines (figure preparation pdf) from our Author Guidelines pages
https://www.embopress.org/page/journal/14693178/authorguide for more info on how to prepare your figures.

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/14693178/authorguide>). 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 (<https://orcid.org/>). Please find instructions on how to link your ORCID ID to your account in our manuscript
tracking system in our Author guidelines 
(<https://www.embopress.org/page/journal/14693178/authorguide#authorshipguidelines>)

6) 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. See detailed instructions regarding expanded view here: 
<https://www.embopress.org/page/journal/14693178/authorguide#expandedview>

- 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.

7) Please note that a Data Availability section at the end of Materials and Methods is now mandatory. In case you have no data
that requires deposition in a public database, please state so instead of refereeing to the database. 
See also < https://www.embopress.org/page/journal/14693178/authorguide#dataavailability>). Please note that the Data
Availability Section is restricted to new primary data that are part of this study. 

8) At EMBO Press we ask authors to provide source data for the main 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.

Additional information on source data and instruction on how to label the files are available
<https://www.embopress.org/page/journal/14693178/authorguide#sourcedata>.

9) The journal requires a statement specifying whether or not authors have competing interests (defined as all potential or actual
interests that could be perceived to influence the presentation or interpretation of an article). In case of competing interests, this
must be specified in your disclosure statement. Further information: https://www.embopress.org/competing-interests

10) Figure legends and data quantification:
The following points must be specified in each figure legend:

- the name of the statistical test used to generate error bars and P values, 
- the number (n) of independent experiments (please specify technical or biological replicates) underlying each data point,
- the nature of the bars and error bars (s.d., s.e.m.)

- If the data are obtained from n {less than or equal to} 5, show the individual data points in addition to the SD or SEM.
- If the data are obtained from n {less than or equal to} 2, use scatter blots showing the individual data points.

Discussion of statistical methodology can be reported in the materials and methods section, but figure legends should contain a
basic description of n, P and the test applied. 

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

- Please also include scale bars in all microscopy images and define their size in the legend, not the image.

11) 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 <https://www.embopress.org/page/journal/14693178/authorguide#referencesformat>.

12) All Materials and Methods need to be described in the main text. 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) 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: <
https://www.embopress.org/page/journal/14693178/authorguide#manuscriptpreparation>. An example of a Method paper with
Structured Methods can be found here: <https://www.embopress.org/doi/10.15252/msb.20178071>. 

13) As part of the EMBO publication's Transparent Editorial Process, EMBO Reports publishes online a Review Process File to
accompany accepted manuscripts. This File will be published in conjunction with your paper and will include the referee reports,
your point-by-point response and all pertinent correspondence relating to the manuscript. 



You are able to opt out of this by letting the editorial office know (emboreports@embo.org). If you do opt out, the Review 
Process File link will point to the following statement: "No Review Process File is available with this article, as the authors have 
chosen not to make the review process public in this case."

We would also welcome the submission of cover suggestions, or motifs to be used by our Graphics Illustrator in designing a 
cover.

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

Yours sincerely,

Martina Rembold, PhD
Senior Editor
EMBO reports

************************

Referee #1:

The authors deciphered novel mechanistic insights to explain how Oxr1p favors glucose-dependent disassembly of vacuolar 
ATPase (V-ATPase) in yeast. Oxr1p is a new factor that regulates V-ATPases and was recently discovered in the Wilken's 
laboratory. The work is comprehensive and data compelling, including cellular, biochemical and structural studies. Importantly 
the data support the conclusions summarized in the model presented. The work is significant and would be of interest to a broad 
scientific community, since -V-ATPases are central players in many processes and diseases and both the V-ATPases and the 
TLDc family of proteins are highly conserved. 

However, the text must be streamlined throughout the manuscript for clarity. This includes discrepancies between text and 
labeling in some figures. One of several examples is in Fig. EV3F, where the double deletion strain is labeled as V1, which 
readers will interpret as wt. Other example are the rations in Fig. EV2 (10:1 in fig vs 1:10 in text). 

Authors must clarify the experimental conditions for disassembly/reassembly in vivo. It is unclear if (i) glucose fed, (ii) glucose 
starved, and (iii) glucose restored are the growth conditions as stated for Fig. 3 or whether these are acute treatments as 
indicated somewhere else: "if we starve the cells of glucose longer than the 15 min used in our fluorescence microscopy assays"

Page 8: "consistent with the live cell microscopy data for wild type and Oxr1NP strains (Fig 4A and C)." Correction: Fig 3 A and C

Since ~25% disassembly is detected in the Ctrl WT (Fig 3A), which is very low as compared to other studies, including Dechant 
et al, 2010 which the authors used as reference (5-10 min time frame). In the present study, glucose deprivation more than one 
hour was required to detect 40% disassembly (EV1). Explain whether and how this low level of disassembly (Fig 3) would impact 
measurement of Oxr1p localization in vacuoles vs cytosol.

Tagged Oxr1p in abundant in the cytosol (Fig 4). However, it co-localizes with the mitochondria and vacuole, regardless of 
glucose condition. It appears that a population of Oxr1p resides on these membranes, which have been ruled out in the text. 
Explain. 

Include Pearson's co-efficient plot for Fig 4A 

Fig. EV3C,D. Include positive control for binding, if possible.

Fig 5b. What was the incubation time used? 

Authors indicate that the V1-Oxr1-C intermediate is active, but they didn't measure ATPase activity in Fig 6. How does the time 
frame in Fig 6 compare to the time frame used to measure activity in fig 5A? What is the incubation time used in Fig 6? 

Fig 6B. Label for subunit identification is blocking the V1 well. Fix.

Fig 6E. Clarify experimental conditions in the legend. Was the pull down done from membranes? Or Whole cell lysate? The fact 
that sup + pellet does not = input suggest that the gel wells were saturated for this Western blot and titration would be needed.



Explain why pellet is not included in samples with ATP and AMP-PNP. Explain why the Oxr1 samples (Sup) are different in Figs
6E and 6F?

Include the figure number on each figure to facilitate review.

Referee #2:

Vacuolar-type adenosine triphosphatases (V-ATPases) are large, membrane-embedded protein complexes that function as
proton pumps in eukaryotic cells. V-ATPases are rotary proton pumps that serve as signaling hubs, including endosomes,
lysosomes, and secretory vesicles. In 2022, Khan et al. determined the cryo-EM structure of a mutant V1 subcomplex bound to
subunit C and Oxidation Resistance 1 (Oxr1). However, whether Oxr1-induced enzyme disassembly observed in vitro plays a
role in canonical V-ATPase regulation by reversible disassembly in vivo, or a novel mechanism of V-ATPase quality control, is
unknown. In this paper, Md. Murad Khan and Stephan Wilkens unravel the molecular mechanism of Oxr1-induced disassembly
that occurs in vivo as part of the canonical V-ATPase regulation by reversible disassembly. The manuscript advanced our
understanding of the disassembly of Yeast V-ATPase, but several questions remain unanswered. I believe the authors should
be able to address those questions. 

-Can the authors clarify the conformational changes between the disassembly intermediate (State 1) and autoinhibited V1 (State
2) via the cryo-EM structures? How did ATP hydrolysis-triggered conformational changes help the holoenzyme release subunit
C and Oxr1? Do the cryo-EM structures provide any direct information?

-Does pRS316 belong to high-copy or low-copy number plasmid? What's the plasmid ORI? If pRS316 is a high-copy-number
plasmid, the Oxr1NP is also over-expressed compared to wide-type of Oxr1. The authors may want to use other low-copy-
number plasmid to repeat the experiments.

-For Fig 2C, whereas ATPase activities of Oxr1Δ and wild type vacuoles were similar, those from Oxr1NP strain was reduced to
~75% of wild type. However, For Fig 2D, the relative V1 to Vo ratio for Oxr1NP has no significant difference to wide type,
whereas Oxr1Δ was significantly increased. Why?

-For Fig 2E, the error bar is too large. Please repeat more times or recalculate the band gray value because each experimental
group has one outlier spot, respectively.

-What's the Pearson's co-efficient for Fig 4A?

-For Fig 5B, indicate the incubation time for Oxr1, MgATP, MgATP+Oxr1.

-For Fig 6D, indicate the Kd for V1ΔH(ΔOxr1). Compare V1ΔH(ΔOxr1) with V1ΔH(ΔOxr1)+C, and analysis the binding affinity in
the corresponding context.

-In page 3, Oxr1p should stand for Oxidation Resistance protein 1. Please unify all the usage of Oxr1 and Oxr1p throughout this
manuscript.

-Because the structures in Fig 1 is not new results, suggest authors change it to a Expanded View figure and reorder the
sequences of all the figures.

-For Discussion, it not that accurately interpret the results, but repetitive with the Results section and it even contain a
comprehensive review of the field to some degree. Please rephrase it, especially compact the content related to Figure 8.



2nd Feb 20241st Authors' Response to Reviewers























 



6th Mar 20241st Revision - Editorial Decision

Dear Stephan,

Thank you for the submission of your revised manuscript to EMBO Reports. Please apologize my delayed response but I have
meanhwile checked your response to the referee concerns and their requests for clarification and I have also checked your
manuscript from the editorial side.

I am now writing with an 'accept in principle' decision, which means that I will be happy to accept your manuscript for publication
once a few minor issues/corrections have been addressed, as follows.

- I note that the structure shown in Fgure 1 has been published before, as also noted by referee #2. You indicated that these
panels are part of the introduction to help readers grasp the premise of the study. I agree that these panels will be helpful, but
also ask you to reconsider whether showing the actual structure in panel B is really necessary or whether it could be replaced by
a schematic, akin to what is shown in panel A.

- Please update the 'Conflict of interest' paragraph to our new 'Disclosure and competing interests statement'. For more
information see
https://www.embopress.org/page/journal/14693178/authorguide#conflictsofinterest

- Please remove the Author Contributions from the manuscript file and make sure that the author contributions in our online
submission system are correct and up-to-date. The information you specified in the system will be automatically retrieved and
typeset into the article. You can enter additional information in the free text box provided, if you wish.

- Gordon DE et al, 2020 refers to a preprint. Please formally cite this preprint in the text and in the reference list as follows: The
citation in the text is: (preprint: NAME1 et al, YEAR); in the reference list: Author NAME1, Author NAME2 (YEAR) article title.
bioRxiv doi [PREPRINT].

- Data citations: We encourage to include datasets obtained from public resources in the reference list in the form of data
citations (e.g, when refering to deposited structures). The original publication (article) that reported the respective dataset should
additionally be included as a regular reference.

Data references should include authors, when possible, the year, the full name of the database where the data is available, the
accession number or DOI and, importantly, a resolvable link that points directly to the dataset. The resolvable link can be in the
form of either a plain URL, a DOI or an identifiers.org construct. Each data reference should be labeled with the tag "
[DATASET]" at the end to distinguish it from the other references. 

Example:
References
Hörnberg E, Ylitalo EB, Crnalic S, Antti H, Stattin P, Widmark A, Bergh A, Wikström P (2011) Gene Expression Omnibus
GSE29650 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE29650). [DATASET]
Hörnberg E, Ylitalo EB, Crnalic S, Antti H, Stattin P, Widmark A, Bergh A, Wikström P (2011) Expression of androgen receptor
splice variants in prostate cancer bone metastases is associated with castration-resistance and short survival. PLoS One 6:
e19059 

In the main text, these datasets should be cited with the prefix "Data ref:" to distinguish them from the reference to the original
article that reported the dataset. Example:
"...were grouped based on the relative levels of AR‐Vs expressed, mainly AR‐V7 (Hörnberg et al, 2011; Data ref: Hörnberg et al,
2011)."

- Appendix: please add page numbers to the table of content.

- Movie EV1: the legend needs to be removed from the manuscript file and provided in a readme.txt file; both the movie and the
legend should be zipped together and the folder should be uploaded as Movie EV1.

- Data availability section: Please only keep the text that refers to the datasets submitted in external repositories and remove the
first two sentences. Please insert links that resolve directly to the cryoEM maps deposited in EMD.

- On page 28 you mention a previously generated but unpublished construct. Please make sure to provide all information
necessary to describe the cloning and generation of the construct. I think it is not necessary to call it 'unpublished' since you are
in effect publishing and describing it in this study.

- Our production/data editors have asked you to clarify several points in the figure legends (see below). Please incorporate these
changes in the manuscript and return the revised file with tracked changes with your final manuscript submission.



a) Please note that a separate 'Data Information' section is required in the legends of figures 6b-c, f. The Data Information
section provides information that is valid for all or several panels.
b) Please note that in figures 3a-c; 4b-c; 5a-b; EV 2a; 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, i.e., only the p-values that are actually shown in the figure
panels should be defined in the figure legends.

- On a different note, I would like to alert you that EMBO Press offers a new format for a video-synopsis of work published with
us, which essentially is a short, author-generated film explaining the core findings in hand drawings, and, as we believe, can be
very useful to increase visibility of the work. This has proven to offer a nice opportunity for exposure i.p. for the first author(s) of
the study. Please see the following link for representative examples and their integration into the article web page:
https://www.embopress.org/video_synopses
https://www.embopress.org/doi/full/10.15252/embj.2019103932

Please let me know, should you be interested to engage in commissioning a similar video synopsis for your work. According
operation instructions are available and intuitive.
We look forward to seeing a final version of your manuscript as soon as possible. 

I am looking forward to receiving the final version of your manuscript.

With kind regards, 

Martina

Martina Rembold, PhD
Senior Editor
EMBO reports



7th Mar 20242nd Authors' Response to Reviewers

All editorial and formatting issues were resolved by the authors.



9th Mar 20242nd Revision - Editorial Decision

Dr. Stephan Wilkens
SUNY Upstate Medical University
Biochemistry and Molecular Biology
4237 Weiskotten Hall
750 East Adams Street
Syracuse, NY 13210
United States

Dear Stephan,

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
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/14693178/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
Reports. 

Best regards,

Martina 

Martina Rembold, PhD
Senior Editor
EMBO reports

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

>>> Please note that it is EMBO Reports 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

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 Materials 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 Appendix Table S2

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.

Not Applicable

Primary cultures: Provide species, strain, sex of origin, genetic 
modification status. Not Applicable

Report if the cell lines were recently authenticated (e.g., by STR profiling) 
and tested for mycoplasma contamination. Not Applicable

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 Appendix Table S1

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. Not Applicable

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? Not Applicable

Design

Corresponding Author Name: Stephan Wilkens
Journal Submitted to: EMBO Reports
Manuscript Number: EMBOR-2023-58589-T

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. Yes Materials and Methods

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 Figures

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

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.

Not Applicable

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 Figures

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)
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