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Decision Letter, initial version: 
 
Dear Dr Mitchell, 
 
Your Article, "TubULAR: Tracking in toto deformations of dynamic tissues via constrained maps", has 
now been seen by 3 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. In particular, please 
ensure that the manuscript can be understood by a broad audience, especially biologists. To this end, 
you could move particularly lengthy technical details to a Supplementary Note. We also strongly 
recommend including a supplementary protocol explaining how to use TubULAR. 
 
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. 
 
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 
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* 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 eight weeks. 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. 
 
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 
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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. 
 
Finally, please ensure that you retain unprocessed data and metadata files after publication, ideally 
archiving data in perpetuity, as these may be requested during the peer review and production process 
or after publication if any issues arise. 
 
 
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 
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 
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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 
 
MATERIALS AVAILABILITY 
As a condition of publication in Nature Methods, authors are required to make unique materials 
promptly available to others without undue qualifications. 
 
Authors reporting new chemical compounds must provide chemical structure, synthesis and 
characterization details. Authors reporting mutant strains and cell lines are strongly encouraged to use 
established public repositories. 
 
More details about our materials availability policy can be found at https://www.nature.com/nature-
portfolio/editorial-policies/reporting-standards#availability-of-materials 
 
SUPPLEMENTARY PROTOCOL 
To help facilitate reproducibility and uptake of your method, we ask you to prepare a step-by-step 
Supplementary Protocol for the method described in this paper. We <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 and report the protocol DOI in the reference list. Nature Portfolio 's 
Protocol 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>. 
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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. 
 
 
Sincerely, 
Madhura 
 
Madhura Mukhopadhyay, PhD 
Senior Editor 
Nature Methods 
 
 
 
Reviewers' Comments: 
 
Reviewer #1: 
Remarks to the Author: 
Tissue cartography makes shape change in biological image data tractable in cases where the relevant 
dynamics occur on a tissue surface by mapping the tissue surface to two dimensional images. 
A limitation so far has been effective global (aka in toto) mapping of complex dynamic surfaces, with 
applications so far either focusing on global mapping of relatively simple static shapes like the early 
Drosophila embryo, or on local patches of complex dynamic shapes. 
Furthermore, computation of tensor operations on tissue surfaces had not been fully worked out, for 
example, gradients of rotation of vectors. 
Here the authors solve this problem for unbranched, simply connected surfaces of arbitrary geometry. 
In particular they develop a strategy to create global maps in material coordinates that minimze tissue 
movement in the map and implement tensor operations using discrete differential geometry. 
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This is a major improvement of current tissue cartography methods that should be of broad interest to 
readers of Nature Methods. 
The analysis of the shape change of the beating heart is elegant and very nicely done. 
However, to ensure broad impact, the manuscript would benefit from more detailed illustration of 
applications to morphogenesis, and the installation procedure of the tool needs to be simplified. 
In particular, although the authors made a very helpful website describing how to use their tool, I was 
not able to get either of their two main examples to run. I provide a description of my problems below 
 
Some specific comments: 
- The main manuscript occassionally gets lost in distracting technical details. For example a description 
of level sets seems unnecessary. Moreover, from looking at Fig S1 it seems that the level sets generally 
rely on first running Ilastik segmentation and so are really just smoothing the surface of a 3D 
segmentation in Ilastik. That is completely fine but not stated clearly anywhere, leaving the reader to 
puzzle what kind of image data is needed for the level set methods to work properly, because using the 
image as a potential/cost function directly is unlikely to work for arbitray image data. 
- In any case, surface detection was working well in previous incarnations of tissue cartography and the 
innovation of this manuscript lies in the definitions of the material coordinates and implementation of 
tensor operations. Yet the description of how material coordinates are defined conceptually could be 
much clearer and perhaps even deserves a main figure. 
- Similarly, details about different conformal mapping algorithms can be moved to methods 
supplements. 
- It is a little disappointing that what is seemingly the main application of the tool, to make epithelial 
morphogenesis tractable, is left as a bit of a footnote with the main manuscript only stating: “Separating 
out the effects of tissue motion and cell intercalation has given insights into multiple mechanisms” and 
delegating an illustration to a short section at the end of the supplement which is hard to follow. 
- The fact that there is comparison with previous methods to illustrate the improvement by tubular in 
the supplement is great, but it is actually not very clear that there are artefacts where the red arrows in 
Fig S9 are, perhaps this requires insets and/or further explanation. 
- In fig 4B it would be nice to see the area contraction visualized in the same way as the normal velocity, 
perhaps it could replace the phase of the tangential velocity in the same panel. 
- The math supplement is probably only readable by those that already know the math involved, and 
that is entirely reasonable, but it would be helpful to slightly dejargonize / help the rusty reader 
remember certain definitions. For example homotopically could add something like (smoothly, topology 
preserving), etc. 
 
In summary, this is great work that could find broad application if it were a little easier to read and use. 
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Description of problems in getting the examples to run: 
——————————————————————————————————————————————
—————————————— 
 
Running example_timeseries_gut11Timepoints.m, in the block %% EXTRACT CENTERLINES, I got the 
error: 
 
Undefined function 'perform_front_propagation_3d' for input arguments of type 'double'. 
 
Error in perform_fast_marching (line 121) 
[D,S,Q] = perform_front_propagation_3d(W,start_points-1,end_points-1,nb_iter_max, H, L, 
values); 
 
Error in TubULAR/generateFastMarchingCenterlines (line 379) 
[D2,S] = perform_fast_marching(DD, startpt_transposed, options); 
 
Error in example_timeseries_gut11Timepoints (line 409) 
tubi.generateFastMarchingCenterlines(cntrlineOpts) 
 
I then went to “Common Debugging Issues” on the website and found the solution: “This is a function 
that is inside gptoolbox, in the external folder. Make sure you run GPToolbox’s 
external/toolbox_fast_marching/compile_mex.m successfully, run with MATLAB from within the parent 
directory (ie the current working directory should be something like 
tubular/external/gptoolbox/external/toolbox_fast_marching/).” 
 
So I followed the instruction to install that, but unfortunately failed because of a cmake error: 
 
cmake .. 
-- The C compiler identification is AppleClang 12.0.5.12050022 
-- The CXX compiler identification is AppleClang 12.0.5.12050022 
-- Detecting C compiler ABI info 
-- Detecting C compiler ABI info - done 
-- Check for working C compiler: /Library/Developer/CommandLineTools/usr/bin/cc - skipped 
-- Detecting C compile features 
-- Detecting C compile features - done 
-- Detecting CXX compiler ABI info 
-- Detecting CXX compiler ABI info - done 
-- Check for working CXX compiler: /Library/Developer/CommandLineTools/usr/bin/c++ - skipped 
-- Detecting CXX compile features 



 
 

 

8 
 

 

 

-- Detecting CXX compile features - done 
CMake Error at /Applications/CMake.app/Contents/share/cmake-
3.24/Modules/FindPackageHandleStandardArgs.cmake:230 (message): 
Could NOT find Matlab (missing: Matlab_INCLUDE_DIRS Matlab_MEX_LIBRARY 
Matlab_MEX_EXTENSION Matlab_ROOT_DIR MEX_COMPILER MX_LIBRARY ENG_LIBRARY) 
(found version "NOTFOUND") 
Call Stack (most recent call first): 
/Applications/CMake.app/Contents/share/cmake-
3.24/Modules/FindPackageHandleStandardArgs.cmake:594 (_FPHSA_FAILURE_MESSAGE) 
cmake/FindMatlab.cmake:1513 (find_package_handle_standard_args) 
CMakeLists.txt:62 (find_package) 
 
 
-- Configuring incomplete, errors occurred! 
See also "/Users/XX/repos/tubular/external/gptoolbox/mex/build/CMakeFiles/CMakeOutput.log". 
See also "/Users/XX/repos/tubular/external/gptoolbox/mex/build/CMakeFiles/CMakeError.log". 
 
 
The website says: “If this runs into trouble, it is possible that you may have to tweak the CMake file 
depending on your computer specs. StackExchange is a place to look for any errors you might get.” 
Unfortunately, this was too much for me. I tried and found the suggestion to run “export 
Matlab_ROOT_DIR=/usr/local/MATLAB/R2020b/“ but that did not fix it. 
In case it is helpful, this is on MacOs 11.6 running Matlab 2020b. 
 
I then attempted to run example_singlecoil.m 
 
First I got the error: 
 
Error using cd 
Cannot CD to /Users/XX/repos/tubular/example/example_singlecoil.m (Name is nonexistent or not a 
directory). 
 
and several others that were all fixed by copying equivalent block from 
example_timeseries_gut11Timepoints.m 
but then I ran into an error without an obvious quick fix: 
 
defining TubULAR class instance (tubi= tubular instance) 
Reference to non-existent field 'im_pivPathlines'. 
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Error in TubULAR/initializeTubULAR (line 582) 
tubi.fullFileBase.im_pivPathlines = fullfile(tubi.dir.im_pivPathlines, tubi.fileBase.im_pivPathlines) 
; 
 
Error in TubULAR (line 233) 
tubi.initializeTubULAR(xp, opts) 
 
Error in example_singlecoil (line 258) 
tubi = TubULAR(xp, opts) ; 
 
 
 
Reviewer #2: 
Remarks to the Author: 
See uploaded attachment. 
 
[attached] 
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Reviewer #3: 
Remarks to the Author: 
This manuscript by Drs. Mitchell and Cislo describes a methodology to capture, quantify and describe in 
toto measurements of tissue deformation of tubular architectures across time. They execute this 
through TubULAR, an open-source MATLAB framework they have developed and have freely shared. 
This work advances the current state of the art and integrates with the ImSAnE framework. Overall, this 
is a well-written manuscript, which when read in conjunction with the Supplementary Material provides 
detail of the approaches used and the rationale for the process chosen. The utility of this framework is 
high and significant, with illustrations of the applicability in two systems with dramatically different 
deformation and time-dependent behaviors in the developing Drosophila midgut and zebrafish heart. 
The fundamental challenge with this manuscript is the lack of comparative quantitative measures to 
determine if the solution that is generated from the method is correct/accurate. The images and 
pullback maps seem reasonable, and the methods and calculations performed should be correct. 
However, it is unclear if TubULAR provides an accurate representation of the real system or where/what 
cases this approach fails or larger errors are generated. Additionally, other than cartoon generalized 
examples comparing the approach used in the TubULAR framework relative to other methods, could 
there be a better quantitative description of the performance of TubULAR relative to IMSAnE for the 
overlapping functionality? This latter point is important as the authors specifically point out some 
selected failures with IMSAnE’s approach as a generalized critique, but it would be beneficial for readers 
to understand the outcomes of the difference in error/accuracy from the different methodologies. With 
these details integrated, I believe this would be an important technological development that would be 
beneficial to the community. 
 
Additional specific suggestions to the authors to improve the manuscript: 
 
- Description of the methods used to capture the midgut data should be provided. This was done later 
for the heart dataset. What is the marker that is being used to identify the midgut? The authors note 
that there is a monolayer of endoderm surrounded by a thin net of muscle cells. How was segmentation 
performed? The use of the level set method implies a discreet cell/tissue label, but it is unclear how this 
was done. 
- The imaging modalities this framework is compatible with should be explicitly described. The beginning 
of the manuscript focuses on descriptions of segmenting and constructing tissue surfaces from 3D data. 
While inferred from the beginning of the manuscript based on the mention of voxels, and later in the 
description of lightsheet imaging for the zebrafish heart dataset, explicit discussion of compatible image 
data architectures would be valuable to the reader. i.e. this method cannot be directly applied to 
confocal z-stacks, 2D data to obtain 3D information, pixel structure vs voxels. 
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- At the end of the manuscript, there are claims of documented examples of this process having been 
used for neural tube and tracking a phase-separated droplet in a microtubule gel. Minimal information 
and no detail on method was described in the supplementary info for the latter (figure ref label is also 
incorrect), with methods referring to a paper that has been “submitted” by a group that is not the 
authors and we have no access to. The neural tube example information does not appear anywhere 
other than a figure in supp fig 1 that shows a 3D rendering of a surface of the neural tube, no 
information is provided. These details should be removed as everything is relegated to the 
supplementary information and there is not enough information provided to understand what was done 
for a reader to make any conclusions as to the validity of the outcome or applicability of the method 
described in the manuscript. 
 

Author Rebuttal to Initial comments   
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Decision Letter, first revision: 

 
 Dear Noah, 
 
Thank you for submitting your revised manuscript "TubULAR: Tracking in toto deformations of dynamic 
tissues via constrained maps" (NMETH-A49947B). 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 therefore 
we'll be happy in principle to publish it in Nature Methods, pending minor revisions to satisfy the 
referees' final requests and 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>. 
 
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, 
Madhura 
 
Madhura Mukhopadhyay, PhD 
Senior Editor 
Nature Methods 
 
 
 
 
Reviewer #1 (Remarks to the Author): 
 
The edited manuscript is much improved. Although I think it could be streamlined further, I am satisfied 
with the changes. 
(As an example for further streamlining: “In toto imaging of the heart relied on light-sheet illumina- tion 
of a transgenic Tg(cmlc2:eGFP) embryo expressing GFP in cardiomyocytes [56]. These data were taken 
us- ing an approach which combines frames from multiple heartbeat cycles to build volumetric data at 
11 equally- spaced phases of the heart beat cycle [35]. “ is distracting and could be left out with ref to 
source of the data or mentioned in the figure caption.) 
My main remaining concern is that I am still not able to run the code to test it. With the updated 
troubleshooting instructions the Matlab not found error was resolved. However, now cmake runs into 
library linking errors copied below that I do not have time to resolve. I do think the will end up being 
used much more broadly if either much more detailed instructions or some kind of precompiled version 
that runs out of the box could be provided (at least in my department the vast majority of people use 
Macs with a recent version of MacOSX). 
While I hope the authors will take this advice to heart I think the work could be published without 
further delay. 
 
 
Compiling the C compiler identification source file "CMakeCCompilerId.c" failed. 
Compiler: /Library/Developer/CommandLineTools/usr/bin/cc 
Build flags: 
Id flags: 
 
The output was: 
1 
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ld: library not found for -lSystem 
clang: error: linker command failed with exit code 1 (use -v to see invocation) 
 
 
Compiling the CXX compiler identification source file "CMakeCXXCompilerId.cpp" failed. 
Compiler: /Library/Developer/CommandLineTools/usr/bin/c++ 
Build flags: 
Id flags: 
 
The output was: 
1 
ld: library not found for -lc++ 
clang: error: linker command failed with exit code 1 (use -v to see invocation) 
 
 
Reviewer #2 (Remarks to the Author): 
 
The authors have done a very good job of addressing my concerns. I have no specific comments. 
 

Author Rebuttal, first revision: 
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Final Decision Letter: 
 
Dear Noah, 
 
I am pleased to inform you that your Article, "TubULAR: Tracking <i>in toto</i> deformations of dynamic 
tissues via constrained maps", 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 05 Sep, 2022 and 10 Oct, 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. 
 
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 



 
 

 

47 
 

 

 

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. 
 
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-
A49947C and the name of the journal, which they will need when they contact our office. 
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About one week before your paper is published online, we shall be distributing a press release to news 
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