
 
 

 

1 
 

 

 

 
Peer Review Information 

 
Journal: Nature Methods 
Manuscript Title: High-fidelity 3D live-cell nanoscopy through data-driven enhanced 
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Decision Letter, initial version: 

 

Dear Ricardo, 

 

Your Article entitled "High-fidelity 3D live-cell nanoscopy through data-driven enhanced super-

resolution radial fluctuation" has now been seen by two reviewers, whose comments are attached. 

While they find your work of some potential interest, they have raised concerns which in our view are 

sufficiently important that they preclude publication of the work in Nature Methods. 

 

We will consider looking at a revised manuscript only if further experimental data allow you to address 

all the major criticisms of the reviewers (unless, of course, something similar has by then been accepted 

at Nature Methods or appeared elsewhere). This includes submission or publication of a portion of this 

work somewhere else. 

 

We are not overly concerned with issues of 'novelty', but we are concerned that the reviewers were not 

convinced that the work represents an important practical advance over SRRF based tools developed by 

your group and others. We would only be interested in seeing a revised version where these benefits 

are more clearly delineated and the other technical concerns are addressed. We hope you understand 

that until we have read the revised paper in its entirety we cannot promise that it will be sent back for 

peer-review. 

 

If you are interested in revising this manuscript for submission to Nature Methods in the future, please 

contact me to discuss your appeal before making any revisions. Otherwise, we hope that you find the 

reviewers’ comments helpful when preparing your paper for submission elsewhere. 
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Sincerely, 

Rita 

 

Rita Strack, Ph.D. 

Senior Editor 

Nature Methods 

 

 

Reviewers' Comments: 

 

Reviewer #1: 

[Attached] 
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Reviewer #3: 

Remarks to the Author: 

See review attachments as Figure is included. 

[Attached] 
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Author Rebuttal to Initial comments   
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Decision Letter, first revision: 

 

 Dear Ricardo, 

 

Thank you for submitting your revised manuscript "High-fidelity 3D live-cell nanoscopy through data-

driven enhanced super-resolution radial fluctuation" (NMETH-A48988B). Sorry for the delay on our end. 

We were waiting on one reviewer. It has now been seen by an original referee and their comments are 

below. The reviewers find that the paper has improved in revision, and therefore we'll be happy in 

principle to publish it in Nature Methods, pending minor revisions to comply with our editorial and 

formatting guidelines. 

 

We are now performing detailed checks on your paper and will send you a checklist detailing our 

editorial and formatting requirements in about two weeks. Please do not upload the final materials and 

make any revisions until you receive this additional information from us. 

 

TRANSPARENT PEER REVIEW 

Nature Methods offers a transparent peer review option for new original research manuscripts 

submitted from 17th February 2021. We encourage increased transparency in peer review by publishing 

the reviewer comments, author rebuttal letters and editorial decision letters if the authors agree. Such 

peer review material is made available as a supplementary peer review file. Please state in the cover 

letter ‘I wish to participate in transparent peer review’ if you want to opt in, or ‘I do not wish to 

participate in transparent peer review’ if you don’t. Failure to state your preference will result in delays 

in accepting your manuscript for publication. 

 

Please note: we allow redactions to authors’ rebuttal and reviewer comments in the interest of 

confidentiality. If you are concerned about the release of confidential data, please let us know 

specifically what information you would like to have removed. Please note that we cannot incorporate 

redactions for any other reasons. Reviewer names will be published in the peer review files if the 

reviewer signed the comments to authors, or if reviewers explicitly agree to release their name. For 

more information, please refer to our <a href="https://www.nature.com/documents/nr-transparent-

peer-review.pdf" target="new">FAQ page</a>. 

 

ORCID 

IMPORTANT: Non-corresponding authors do not have to link their ORCIDs but are encouraged to do so. 

Please note that it will not be possible to add/modify ORCIDs at proof. Thus, please let your co-authors 

know that if they wish to have their ORCID added to the paper they must follow the procedure 

described in the following link prior to acceptance: 

https://www.springernature.com/gp/researchers/orcid/orcid-for-nature-research 
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Thank you again for your interest in Nature Methods. Please do not hesitate to contact me if you have 

any questions. We will be in touch again soon. 

 

Sincerely, 

Rita 

 

Rita Strack, Ph.D. 

Senior Editor 

Nature Methods 

 

 

 

 

Reviewer #3 (Remarks to the Author): 

 

The reviewer thanks authors for the huge efforts of revising the original manuscript, providing new data, 

and addressing the comments raised by our reviewers. I think that the major comments from myself and 

the other reviewer are almost the same, that is, the novelty, reconstructed quality of their new 

algorithm, and the advantages and advances over the existing techniques. The authors now restrict the 

novelty more to the point of the balance between image fidelity and resolution (which means image 

resolution may be lower but with higher fidelity in some scenario), and provided detailed comparison of 

the pros and cons of these techniques. I agree that this might be an important reminder to the super-

resolution community that resolution is not always the top priority and our sole pursuit, especially when 

the resolution of optical microscopy has been pushed to 1 nm region, and considering from a user not 

technique developer point. Considering this, I can recommend its publication and look forward to seeing 

the synchronous developments of other imaging parameters, such as speed, depth, background, 

quantitatively, etc. I wish optical microscopy, especially super-resolution microscopy, could be more and 

more powerful by developing from not only single resolution but also diverse aspects and benefit more 

users. 

 

Author Rebuttal, first revision: 

 

 Dear Reviewers and Editorial Team at Nature Methods, 

 

We are grateful for your time and effort in reviewing the new version of the manuscript entitled 

"High-fidelity 3D live-cell nanoscopy through data-driven enhanced super-resolution radial 

fluctuation". We are very happy to know that we were able to address most of the concerns raised 
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and we were able to significantly improve our work based on your insightful feedback and 

constructive criticism. To address the remaining reviewer comments we have compiled a point-

by-point response below. 

 

Our response to the Review in blue:  

 

Reviewer #1: 

Remarks to the Author: 

I acknowledge that the authors have put considerable effort into revising the manuscript and 

providing additional results. However, my original technical concerns remain largely unaddressed 

and I painstakingly put forth my comments again in the light of the revision done by the authors. 

 

It appears that the authors even strongly claim ‘new fundamental principles in SRM’ and 

‘redefining the fundamental principles of SRRF’, without actually substantiating them. I elaborate 

the two different points below. 

 

While claiming ‘new fundamental principles’ in SRM, they essentially refer to defining QnR which 

is a function of two quality indicating parameters (nFRC and RPC here) in the form 2ab/(a+b). 

Such joint score for two metrics is actually very common, for example the F-score that merges 

recall and precision of a classification model into a single metric. I do not see any new fundamental 

principle here. If the authors think that proposing QnR is the new fundamental principle being put 

forth, then instead of defending it on SRRF’s modification, I would have liked to see that the 

authors show that this principle is generally applicable to a huge variety of SRM approaches, 

including other fluctuations based techniques, single molecule reconstruction algorithms, and 

structured illumination microscopy algorithms. If the authors want to focus only on eSRRF, then I 

recommend that they do not claim putting forth a ænew fundamental principle’ in SRM. 

 

The reviewer raises a fair criticism that the use of a joint metric like QnR is not fundamentally new. 

We agree that similar approaches combining multiple metrics exist in other fields. However, the 

specific application of balancing resolution and fidelity in a single score for super-resolution image 

reconstruction quality is, to our knowledge, novel. While the QnR concept could be extended to 

other super-resolution modalities, our focus here has been on presenting and validating it in the 

context of eSRRF. 

 

While claiming ‘redefining the fundamental principles of SRRF’, it is not clear to me which 

fundamental principles of SRRF were redefined. I suppose supplementary note S2 (separated 

into S2.1 and S2.2) was supposed to explain which specific principle were redefined, but despite 

multiple readings of this note I am unable to point out what is fundamentally redefined. In this 

note, the authors claim that eSRRF ‘uses the knowledge of PSF and the imaging system’, which 
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I do not see either. I see that the authors define \sigma_0 based on R, which is defined by the 

authors in this note as the FWHM of the PSF of the system. But R is a sweepable parameter in 

eSRRF, and therefore the R that indicates the highest QnR or the R corresponding to the choice 

made by the user may not correspond to the actual PSF of the system. Also, it is impossible to 

see how the imaging system (for example TIRF or HiLo or whatever) was explicitly used in 

eSRRF. Instead, my understanding is that the authors have designed eSRRF to actually become 

deliberately blind to any information of the imaging system or its PSF at least for all the example 

systems, except MFM. 

 

In Supplementary Note S2, we provide a detailed explanation of the principles behind the eSRRF 

reconstruction technique. However, for the sake of readability and clarity, we have refrained from 

pointing out the differences between eSRRF and SRRF. Instead, in the first section of the results 

part of the main manuscript titled "eSRRF provides high-fidelity SRM images", we highlight the 

differences between the two techniques. Besides a more robust interpolation method, eSRRF 

introduces a weighting map that allows for more efficient exploitation of the local environment of 

the pixel of interest based on the imaging system's Point Spread Function (PSF). 

 

On the other big concern that I have, the authors seem to be confused between whether eSRRF 

reduces/minimizes the user bias or whether it guides the user to make informed decisions. That 

the user anyway has a decision to make by clicking several boxes in the QnR map (and/or the 

nFRC and RPC maps) clearly implies that user will make a final selection based on personal bias. 

It may be biased towards qualitative appearance, or towards a number that represents better 

resolution, or a number that represents better RPC, or a number that represents better QnR. In 

fact, I think it puts the pressure on the user to learn many more technical terms and their 

implications in the quality of image, thereby introducing more biases, rather than simplifying things 

for them. Also, nFRC, RPC, QnR may indicate some quality metrics (mostly aesthetic in my 

opinion) but have no consequence or correlation to how reliable the final image is for inference. 

 

You make a fair criticism that the eSRRF optimization still requires some user decision-making 

and, therefore does not completely eliminate bias. Our intention is to provide quantitative metrics 

to guide the user towards an informed decision rather than removing human judgment entirely. 

While nFRC, RPC, and QnR may not guarantee reliability for downstream analysis, they do aid 

in selecting parameters that balance resolution and artifacts. We agree that more terminology is 

introduced, which could be burdensome for new users. To mitigate this, we have expanded the 

user guides to clearly explain each metric's meaning and tradeoffs 

(https://github.com/HenriquesLab/NanoJ-eSRRF/wiki/Parameter-sweep):  

 

“The FRC is a quantitative metric that allows to determine the image resolution of an eSRRF 

reconstruction. The Resolution-scaled Pearson correlation coefficient (RSP) serves as a metric 
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for structural discrepancies between the reference and super-resolution images, which is also 

referred to as image fidelity. 

 

The FRC and RSP sweep map output can be used to calculate the Quality and Resolution (QnR) 

metric map, combining the two image quality metrics to find a compromise between image fidelity 

and resolution. 

The intention here is to provide quantitative metrics to guide the user towards an informed 

decision while keeping the human-in-the-loop. It is very important to consider as a user that, while 

the QnR map can directly highlight optimal reconstruction settings by indicating the maximum 

QnR parameter, local variations in background level, emitter density, and sample structure across 

the field of view can cause different reconstruction requirements and non-linearities in the QnR-

maps. 

Therefore, a critical analysis of the reconstruction results of the sweep range by the user is 

mandatory. 

By guiding users through quantitative optimization, eSRRF aims to reduce bias relative to manual 

parameter tuning. Keep in mind that FRC, RPC, and QnR are supporting you in selecting 

parameters that balance resolution and artifacts, however depending on the data and question at 

hand you might want to prioritise specific subregions of the image. We recommend saving the 

sweep results and reporting the sweep range and the chosen reconstruction parameters.”  

 

Ultimately, some human bias is unavoidable in assessing image quality. However, by guiding 

users through quantitative optimization, eSRRF aims to reduce bias relative to manual parameter 

tuning. Thank you for raising this important point - we have clarified the limitations of fully 

automating optimization for the users. 

 

 

PS> At several places, the supplementary figures are being referenced incorrectly. For example, 

In Note S1, the supplementary figures to be referred are Fig. S4, not S3. Please correct for these 

details. 

 

Thank you for spotting these mistakes. We have corrected the errors. 

 

 

 

Reviewer #3: 

Remarks to the Author: 

The reviewer thanks authors for the huge efforts of revising the original manuscript, providing new 

data, and addressing the comments raised by our reviewers. I think that the major comments from 

myself and the other reviewer are almost the same, that is, the novelty, reconstructed quality of 
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their new algorithm, and the advantages and advances over the existing techniques. The authors 

now restrict the novelty more to the point of the balance between image fidelity and resolution 

(which means image resolution may be lower but with higher fidelity in some scenario), and 

provided detailed comparison of the pros and cons of these techniques. I agree that this might be 

an important reminder to the super-resolution community that resolution is not always the top 

priority and our sole pursuit, especially when the resolution of optical microscopy has been 

pushed to 1 nm region, and considering from a user not technique developer point. Considering 

this, I can recommend its publication and look forward to seeing the synchronous developments 

of other imaging parameters, such as speed, depth, background, quantitatively, etc. I wish optical 

microscopy, especially super-resolution microscopy, could be more and more powerful by 

developing from not only single resolution but also diverse aspects and benefit more users. 

 

Thank you for the very positive response and for highlighting this important point.  

 

 

 

Final Decision Letter: 

 

Dear Ricardo, 

 

I am pleased to inform you that your Article, "High-fidelity 3D live-cell nanoscopy through data-driven 

enhanced super-resolution radial fluctuation", has now been accepted for publication in Nature 

Methods. Your paper is tentatively scheduled for publication in our December print issue, and will be 

published online prior to that. The received and accepted dates will be April 21, 2022 and September 29, 

2023. This note is intended to let you know what to expect from us over the next month or so, and to let 

you know where to address any further questions. 

 

Acceptance is conditional on the data in the manuscript not being published elsewhere, or announced in 

the print or electronic media, until the embargo/publication date. These restrictions are not intended to 

deter you from presenting your data at academic meetings and conferences, but any enquiries from the 

media about papers not yet scheduled for publication should be referred to us. 

 

Over the next few weeks, your paper will be copyedited to ensure that it conforms to Nature Methods 

style. Once your paper is typeset, you will receive an email with a link to choose the appropriate 

publishing options for your paper and our Author Services team will be in touch regarding any additional 

information that may be required. 
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You will receive a link to your electronic proof via email with a request to make any corrections within 

48 hours. If, when you receive your proof, you cannot meet this deadline, please inform us at 

rjsproduction@springernature.com immediately. 

 

Please note that <i>Nature Methods</i> is a Transformative Journal (TJ). Authors may publish their 

research with us through the traditional subscription access route or make their paper immediately 

open access through payment of an article-processing charge (APC). Authors will not be required to 

make a final decision about access to their article until it has been accepted. <a 

href="https://www.springernature.com/gp/open-research/transformative-journals"> Find out more 

about Transformative Journals</a> 

 

Authors may need to take specific actions to achieve <a 

href="https://www.springernature.com/gp/open-research/funding/policy-compliance-faqs"> 

compliance</a> with funder and institutional open access mandates. If your research is supported by a 

funder that requires immediate open access (e.g. according to <a 

href="https://www.springernature.com/gp/open-research/plan-s-compliance">Plan S principles</a>) 

then you should select the gold OA route, and we will direct you to the compliant route where possible. 

For authors selecting the subscription publication route, the journal’s standard licensing terms will need 

to be accepted, including <a href="https://www.springernature.com/gp/open-research/policies/journal-

policies">self-archiving policies</a>. Those licensing terms will supersede any other terms that the 

author or any third party may assert apply to any version of the manuscript. 

 

If you have any questions about our publishing options, costs, Open Access requirements, or our legal 

forms, please contact ASJournals@springernature.com 

 

Your paper will now be copyedited to ensure that it conforms to Nature Methods style. Once proofs are 

generated, they will be sent to you electronically and you will be asked to send a corrected version 

within 24 hours. It is extremely important that you let us know now whether you will be difficult to 

contact over the next month. If this is the case, we ask that you send us the contact information (email, 

phone and fax) of someone who will be able to check the proofs and deal with any last-minute 

problems. 

 

If, when you receive your proof, you cannot meet the deadline, please inform us at 

rjsproduction@springernature.com immediately. 

 

Once your manuscript is typeset and you have completed the appropriate grant of rights, you will 

receive a link to your electronic proof via email with a request to make any corrections within 48 hours. 

If, when you receive your proof, you cannot meet this deadline, please inform us at 

rjsproduction@springernature.com immediately. 
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Once your paper has been scheduled for online publication, the Nature press office will be in touch to 

confirm the details. 

 

If you have posted a preprint on any preprint server, please ensure that the preprint details are updated 

with a publication reference, including the DOI and a URL to the published version of the article on the 

journal website. 

 

Once your paper has been scheduled for online publication, the Nature press office will be in touch to 

confirm the details. 

 

Content is published online weekly on Mondays and Thursdays, and the embargo is set at 16:00 London 

time (GMT)/11:00 am US Eastern time (EST) on the day of publication. If you need to know the exact 

publication date or when the news embargo will be lifted, please contact our press office after you have 

submitted your proof corrections. Now is the time to inform your Public Relations or Press Office about 

your paper, as they might be interested in promoting its publication. This will allow them time to 

prepare an accurate and satisfactory press release. Include your manuscript tracking number NMETH-

A48988C and the name of the journal, which they will need when they contact our office. 

 

About one week before your paper is published online, we shall be distributing a press release to news 

organizations worldwide, which may include details of your work. We are happy for your institution or 

funding agency to prepare its own press release, but it must mention the embargo date and Nature 

Methods. Our Press Office will contact you closer to the time of publication, but if you or your Press 

Office have any inquiries in the meantime, please contact press@nature.com. 

 

To assist our authors in disseminating their research to the broader community, our SharedIt initiative 

provides you with a unique shareable link that will allow anyone (with or without a subscription) to read 

the published article. Recipients of the link with a subscription will also be able to download and print 

the PDF. 

 

As soon as your article is published, you will receive an automated email with your shareable link. 

 

You can now use a single sign-on for all your accounts, view the status of all your manuscript 

submissions and reviews, access usage statistics for your published articles and download a record of 

your refereeing activity for the Nature journals. 

 

Nature Portfolio journals <a href="https://www.nature.com/nature-research/editorial-

policies/reporting-standards#protocols" target="new">encourage authors to share their step-by-step 

experimental protocols</a> on a protocol sharing platform of their choice. Nature Portfolio 's Protocol 
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Exchange is a free-to-use and open resource for protocols; protocols deposited in Protocol Exchange are 

citable and can be linked from the published article. More details can found at <a 

href="https://www.nature.com/protocolexchange/about" 

target="new">www.nature.com/protocolexchange/about</a>. 

 

Please note that you and any of your coauthors will be able to order reprints and single copies of the 

issue containing your article through Nature Portfolio's reprint website, which is located at 

http://www.nature.com/reprints/author-reprints.html. If there are any questions about reprints please 

send an email to author-reprints@nature.com and someone will assist you. 

 

Please feel free to contact me if you have questions about any of these points. 

 

Best regards, 

Rita 

 

 

Rita Strack, Ph.D. 

Senior Editor 

Nature Methods 


