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Dear Judith, 
 
Your Article, "Convolutional networks for supervised mining of molecular patterns within cellular 
context", has now been seen by two reviewers. As you will see from their comments below, although 
the reviewers find your work of considerable potential interest, they have raised a number of concerns. 
We are interested in the possibility of publishing your paper in Nature Methods, but would like to 
consider your response to these concerns before we reach a final decision on publication. 
 
We therefore invite you to revise your manuscript to address these concerns. Based on the referee 
feedback, we think the paper might be better suited as a Brief Communication. This would mean 
restructuring the paper to be 1800 words and 2 main text figures. As an alternative, if you were to add a 
tomographic reconstruction of a second target beyond ribosomes, you could keep the manuscript as an 
Article. Please let us know how you would prefer to proceed. With regards to the referee comments 
about filamentous structures, we think this can be discussed as a limitation or future direction, so long 
as it's clear the types of structures the method is best suited for. We think the other technical questions 
or calls for clarification should be addressed. 
 
We are committed to providing a fair and constructive peer-review process. Do not hesitate to contact 
us if there are specific requests from the reviewers that you believe are technically impossible or 
unlikely to yield a meaningful outcome. 
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When revising your paper: 
 
* include a point-by-point response to the reviewers and to any editorial suggestions 
 
* please underline/highlight any additions to the text or areas with other significant changes to facilitate 
review of the revised manuscript 
 
* address the points listed described below to conform to our open science requirements 
 
* ensure it complies with our general format requirements as set out in our guide to authors at 
www.nature.com/naturemethods 
 
* resubmit all the necessary files electronically by using the link below to access your home page 
 
 
[Redacted] This URL links to your confidential home page and associated information about manuscripts 
you may have submitted, or that you are reviewing for us. If you wish to forward this email to co-
authors, please delete the link to your homepage. 
 
 
We hope to receive your revised paper within two months. If you cannot send it within this time, please 
let us know. In this event, we will still be happy to reconsider your paper at a later date so long as 
nothing similar has been accepted for publication at Nature Methods or published elsewhere. 
 
 
 
OPEN SCIENCE REQUIREMENTS 
 
REPORTING SUMMARY AND EDITORIAL POLICY CHECKLISTS 
When revising your manuscript, please update your reporting summary and editorial policy checklists. 
 
Reporting summary: https://www.nature.com/documents/nr-reporting-summary.zip 
Editorial policy checklist: https://www.nature.com/documents/nr-editorial-policy-checklist.zip 
 
If your paper includes custom software, we also ask you to complete a supplemental reporting 
summary. 
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Software supplement: https://www.nature.com/documents/nr-software-policy.pdf 
 
Please submit these with your revised manuscript. They will be available to reviewers to aid in their 
evaluation if the paper is re-reviewed. If you have any questions about the checklist, please see 
http://www.nature.com/authors/policies/availability.html or contact me. 
 
Please note that these forms are dynamic ‘smart pdfs’ and must therefore be downloaded and 
completed in Adobe Reader. We will then flatten them for ease of use by the reviewers. If you would 
like to reference the guidance text as you complete the template, please access these flattened versions 
at http://www.nature.com/authors/policies/availability.html. 
 
 
 
DATA AVAILABILITY 
We strongly encourage you to deposit all new data associated with the paper in a persistent repository 
where they can be freely and enduringly accessed. We recommend submitting the data to discipline-
specific and community-recognized repositories; a list of repositories is provided here: 
http://www.nature.com/sdata/policies/repositories 
 
All novel DNA and RNA sequencing data, protein sequences, genetic polymorphisms, linked genotype 
and phenotype data, gene expression data, macromolecular structures, and proteomics data must be 
deposited in a publicly accessible database, and accession codes and associated hyperlinks must be 
provided in the “Data Availability” section. 
 
Refer to our data policies here: https://www.nature.com/nature-research/editorial-policies/reporting-
standards#availability-of-data 
 
To further increase transparency, we encourage you to provide, in tabular form, the data underlying the 
graphical representations used in your figures. This is in addition to our data-deposition policy for 
specific types of experiments and large datasets. For readers, the source data will be made accessible 
directly from the figure legend. Spreadsheets can be submitted in .xls, .xlsx or .csv formats. Only one (1) 
file per figure is permitted: thus if there is a multi-paneled figure the source data for each panel should 
be clearly labeled in the csv/Excel file; alternately the data for a figure can be included in multiple, 
clearly labeled sheets in an Excel file. File sizes of up to 30 MB are permitted. When submitting source 
data files with your manuscript please select the Source Data file type and use the Title field in the File 
Description tab to indicate which figure the source data pertains to. 
 
Please include a “Data availability” subsection in the Online Methods. This section should inform readers 
about the availability of the data used to support the conclusions of your study, including accession 
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codes to public repositories, references to source data that may be published alongside the paper, 
unique identifiers such as URLs to data repository entries, or data set DOIs, and any other statement 
about data availability. At a minimum, you should include the following statement: “The data that 
support the findings of this study are available from the corresponding author upon request”, describing 
which data is available upon request and mentioning any restrictions on availability. If DOIs are 
provided, please include these in the Reference list (authors, title, publisher (repository name), 
identifier, year). For more guidance on how to write this section please see: 
http://www.nature.com/authors/policies/data/data-availability-statements-data-citations.pdf 
 
 
CODE AVAILABILITY 
Please include a “Code Availability” subsection in the Online Methods which details how your custom 
code is made available. Only in rare cases (where code is not central to the main conclusions of the 
paper) is the statement “available upon request” allowed (and reasons should be specified). 
 
We request that you deposit code in a DOI-minting repository such as Zenodo, Gigantum or Code Ocean 
and cite the DOI in the Reference list. We also request that you use code versioning and provide a 
license. 
 
For more information on our code sharing policy and requirements, please see: 
https://www.nature.com/nature-research/editorial-policies/reporting-standards#availability-of-
computer-code 
 
 
ORCID 
Nature Methods is committed to improving transparency in authorship. As part of our efforts in this 
direction, we are now requesting that all authors identified as ‘corresponding author’ on published 
papers create and link their Open Researcher and Contributor Identifier (ORCID) with their account on 
the Manuscript Tracking System (MTS), prior to acceptance. This applies to primary research papers 
only. ORCID helps the scientific community achieve unambiguous attribution of all scholarly 
contributions. You can create and link your ORCID from the home page of the MTS by clicking on 
‘Modify my Springer Nature account’. For more information please visit please visit <a 
href="http://www.springernature.com/orcid">www.springernature.com/orcid</a>. 
 
 
Please do not hesitate to contact me if you have any questions or would like to discuss these revisions 
further. We look forward to seeing the revised manuscript and thank you for the opportunity to 
consider your work. 
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Sincerely, 
Rita 
 
Rita Strack, Ph.D. 
Senior Editor 
Nature Methods 
 
 
 
Reviewers' Comments: 
 
Reviewer #1: 
Remarks to the Author: 
Review for de Teresa et al Nature Methods 
 
This manuscript presents a method for tomogram segmentation and template matching based on 
convolutional neural networks showing how the algorithm efficiently detects macromolecules and sub-
cellular features in tomograms of cells. The results presented are clear, and normally this would be an 
easy case for publication in a journal like Nature Methods, however this recommendation is complicated 
by the publication of another paper on the same topic (the program DeepFinder). While personally I 
would not be against publication, this is a decision for the editor whether it warrants publication in 
Nature Methods as a novel technique. 
 
- The paper uses U-net architectures for segmentation, which is probably a good choice because it has 
been shown that it gives good results in almost all segmentation tasks. Although this is a sensible choice 
of neural networks there is no innovation from the point of computational deep learning methods. If I 
understood it right the only difference to DeepFinder, which uses also a U-net for segmentation is the 
additional network that provides cellular context. 
 
- What I also noticed as a weakness is, that the authors did not perform an analysis with respect to the 
loss function of the neural networks. They only use the plain dice loss, whereas for sparse particles like 
FAS, more suitable loss functions (e.g. generalized dice loss, focal loss) are available which compensate 
for class imbalance for targets with lower abundance. 
 
- Figure 3 is quite difficult to understand for someone not in the field, which I believe is a large 
readership of Nature Methods. Could the authors perhaps reduce the “jargon” and somehow in terms of 
percentages just compare false positives and negatives in each method? 
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- I think less jargon in the paper would be better. I am not sure about using terms for each dataset such 
as RIBO, DEF. Makes it hard work to read this paper. I am sure other readers will face similar difficulties. 
If the authors insist on these capitalised terms, could they provide an index somewhere? 
 
In summary, the paper is high quality, nothing wrong with it in general. I am unsure what the advantage 
is over DeepFinder in terms of innovation. This is a decision for the editor whether this belongs in a 
more specialised journal. 
 
 
 
Reviewer #2: 
Remarks to the Author: 
The manuscript reports an interesting domain-specific application of deep learning to the task of 
locating isolated particles in tomograms reconstructed from cryo-electron tomography data. A 
comprehensive training dataset of high quality has been carefully constructed and made available to the 
cryo-electron tomography community through EMPIAR, for which the authors should be commended. 
The structural results from subtomogram averaging experiments are impressive. The general approach 
to leveraging some knowledge about biological context inferred from a 2D CNN is elegant, as is the 
equalisation of spectral power for domain generalisation. Importantly, the authors also assess the ability 
of their solution to generalise across domains, showing for the first time that trained networks can be 
succesfully applied to unseen species, an important demonstration.Congratulations on a fantastic piece 
of work. 
 
DeePiCt is similar to the recently published DeepFinder. It does however implement additional domain-
appropriate strategies for leveraging biological context and appears to perform significantly better for 
particles which are sparsely represented in the data. The large, curated dataset generated using the 
software is also extremely valuable and will prove extremely useful for the community. I am of the 
opinion that the segmentation-centroid approach used for particle localisation in both DeepFinder and 
DeePiCt severely limits their applicability to many problems for which structural cryo-ET is well suited, 
the study of filamentous or array-like structures. 
 
I have been asked to comment on whether the manuscript reports a significant advance to the field and 
if it is likely to be of broad interest to scientists in various disciplines. Based on the data presented I 
believe the work reports a significant advance to the field. The software presented provides an 
improved, modern solution to one of the major bottlenecks in structural analysis of cryo-electron 
tomography data, particle localisation. This in turn enables significantly higher-throughput in structural 
studies of isolated proteins in situ when enough training data is available. The authors demonstrate such 
structural studies with impressive results from subtomogram averaging of particles localised using 
DeePiCt. 
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Please find below some specific comments and questions 
 
- the voxel spacing in tomograms is not mentioned/discussed. This is an important parameter affecting 
the receptive field of a given network architecture as well as the amount of information and SNR in any 
given subvolume of a fixed size in pixels. I would like to see this discussed and possibly varied as a 
hyperparameter, with the expectation that it may significantly affect performance and applicability of 
the pre-trained networks to new data. 
 
- Related to the above, some 3D data augmentation strategies were mentioned (gaussian noise, salt-
and-pepper noise, rotations, elastic transformations) and said not to increase performance. Is 
performance measured here only as F1 score? Does augmentation change the amount of input data 
required to achieve a specific F1 score? This is not discussed and seems like it would be of interest even 
if absolute performance does not increase because prohibitively large amounts of data were required in 
the case of low abundance particles. 
- Related: It is reported that >700 annotated instances are required for particle learning, is this 
independent of particle density in the tomogram? 
 
- Architectures searched for the 3D CNN are limited to a U-Net with cross-connections, varying only the 
depth and the presence/absence of dropout or batch-normalisation layers. Some 
discussion/investigation of potential alternative architectures for segmentation (e.g. U-Nets with ResNet 
encoders, use of atrous convolution) would be a welcome addition. 
 
- Discussion of alternative approaches to the problem would also be welcome, including justification of 
the choice to pose the problem as a segmentation problem when, as mentioned in the introduction, the 
task is localisation 
 
- I understood from the methods section that subvolumes were sampled uniformly from the tomogram, 
unaware of regions of interest defined by the 2D CNN. I would be interested to see whether 
incorporating knowledge of biologically relevant regions at this stage to bias the sampling of relative 
subregions during training would lead to performance increases. 
 
- I would expect that boosting the frequency with which low abundance particles are seen during 
training would be beneficial. Is this something that was investigated? 
 
- The limitations of the amount of data required for the programs presented are not discussed in 
sufficient detail. 
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- Particles and coordinates can only be extracted from the centroids of segmented regions for particle 
localisation. This limits the direct applicability of this software to the localisation of isolated particles, 
ignoring in a whole class of structural cryo-ET projects for which particles are part of superstructures and 
cannot be expected to be localised from a centroid of a segmented region. 
 

Author Rebuttal to Initial comments   
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Decision Letter, first revision: 
 
 Dear Judith, 
 
Thank you for submitting your revised manuscript "Convolutional networks for supervised mining of 
molecular patterns within cellular context" (NMETH-A48889A). It has now been seen by the original 
referees and their comments are below. The reviewers find that the paper has improved in revision, and 
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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 a week. 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>. 
 
Thank you again for your interest in Nature Methods Please do not hesitate to contact me if you have 
any questions. 
 
Sincerely, 
Rita 
 
Rita Strack, Ph.D. 
Senior Editor 
Nature Methods 
 
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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Reviewer #1 (Remarks to the Author): 
 
The authors have addressed all my comments satisfactorily. I have no further criticisms. 
 
 
Reviewer #2 (Remarks to the Author): 
 
All concerns raised have been satisfactorily addressed, thank you to the authors for the time taken to 
perform extra analyses based on the previous review. 
 
Kind regards, 
 
Alister Burt 
  
 

Final Decision Letter: 
 
Dear Judith, 
 
Here I am sending the formal accept decision. I see in our notes that we do have one remaining request. 
Can you please email me a version of your Supplementary Information that has the table of contents 
removed as soon as is convenient? We need to have this version to export your paper to production. 
 
I am pleased to inform you that your Article, "Convolutional networks for supervised mining of 
molecular patterns within cellular context", has now been accepted for publication in Nature Methods. 
Your paper is tentatively scheduled for publication in our * print issue, and will be published online prior 
to that. The received and accepted dates will be April 12, 2022 and Dec 2, 2022. 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. 
 
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. 
 
After the grant of rights is completed, 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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You will not receive your proofs until the publishing agreement has been received through our system. 
 
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. 
 
If you have any questions about our publishing options, costs, Open Access requirements, or our legal 
forms, please contact ASJournals@springernature.com 
 
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. 
 
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-
A48889B 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. 
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If you are active on Twitter, please e-mail me your and your coauthors’ Twitter handles so that we may 
tag you when the paper is published. 
 
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 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. 
 
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. 
 
Please note that you and your coauthors may 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, 
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Rita  


