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Decision Letter, initial version: 

 
Dear Dr Kuijjer, 

 

Your manuscript "Population-level comparisons of gene regulatory networks modeled on high-

throughput single-cell transcriptomics data" has now been seen by 2 referees, whose comments are 

appended below. Unfortunately, we were not able to get a 3rd referee on time, and we wanted to 

avoid delaying the decision on your paper. Please note that, at our discretion, we might try to get a 

3rd opinion on the paper in future revisions. 

 

You will see that, while the 2 referees find your work of interest, they have raised points that need to 

be addressed before we can make a decision on publication. The referees’ reports seem to be quite 

clear. Naturally, we will need you to address *all* of the points raised. While we ask you to address all 

of the points raised, the following points need to be substantially worked on: 

 

- Please better discuss the methodological details of the proposed approach and make sure that the 

manuscript is self-contained. 

- Please better discuss the comparisons against related work: which aspects of SCORPION are likely to 

be responsible for improvements over alternatives and which aspects are maybe inferior? This will 

help editors and referees to better understand the methodological novelty and impact of the approach. 

 

Please use the following link to submit your revised manuscript and a point-by-point response to the 

referees’ comments (which should be in a separate document to any cover letter): 

 

[Redacted] 

** This url links to your confidential homepage and associated information about manuscripts you 

may have submitted or be reviewing for us. If you wish to forward this e-mail to co-authors, please 

delete this link to your homepage first. ** 

 

To aid in the review process, we would appreciate it if you could also provide a copy of your 
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manuscript files that indicates your revisions by making use of Track Changes or similar mark-up 

tools. Please also ensure that all correspondence is marked with your Nature Computational Science 

reference number in the subject line. 

 

In addition, please make sure to upload a Word Document or LaTeX version of your text, to assist us 

in the editorial stage. 

 

To improve transparency in authorship, we request 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. 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>. 

 

We hope to receive your revised paper within three weeks. If you cannot send it within this time, 

please let us know. 

 

We look forward to hearing from you soon. 

 

Best, 

Fernando 

 

-- 

Fernando Chirigati, PhD 

Chief Editor, Nature Computational Science 

Nature Portfolio 

 

 

 

Reviewers comments: 

 

Reviewer #1 (Remarks to the Author): 

 

In their manuscript "Population-level comparisons of gene regulatory networks modeled on high-

throughput single-cell transcriptomics data" Osorio et al introduce a network inference framework 

SCORPION for the inference and analysis of transcriptional networks. 

They evaluate their approach in synthetic and curated data sets and they apply it to colorectal cancer 

data. 

 

The manuscript is generally well written and the approach gives some useful insights into real data. As 

always with network inference methods the validation of an approach is to similar degree art as it is 

science. 

 

The SCORPION algorithm is very briefly outlined; as much of it relies on PANDA, this may be 

excusable but I found it hard to follow and understand the approach, and its advantages over others. 

Fig 1B contains performance metrics for a suite of standard and not-so-standard approaches. Some of 

these alternatives require little information (PPCOR and PIDC) yet are apparently not far in 
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performance from SCORPION. Some of the more involved methods used in this comparison do much 

worse. 

 

When reading the paper I was hoping for a better explanation which aspect of SCORPION is likely to 

be responsible for improvements over alternatives and which aspects is maybe inferior. The way 

PANDA constructs co-regulatory networks, for example, is pretty crude - in my view unacceptably 

crude - and I would expect that the STRING and motif footprints may give rise to the performance 

increases. 

 

Without understanding these factors better I am unable to judge some of the downstream analysis. 

The authors have done a nice job of explaining what they did and how their results can be biologically 

interpreted but the overall uncertainty of the methodology always plays at the back of my mind. 

 

 

 

 

Reviewer #2 (Remarks to the Author): 

 

The authors introduce a tool, “scorpion”, to construct gene regulatory networks from single cell/nuclei 

RNA-seq data. They use first synthetic data and then experimental data from an atlas to construct 

such networks. They compare the results to understand the difference of networks in different healthy 

and diseased tissues. 

It is highly appreciated that they do not used averaged or bulk data, but focus on data from single 

cells. The authors integrate diverse type of data such as transcriptomics from single-cell-RNASeq, 

protein-protein interactions from the String database and regulatory interactions based on 

transcription factor binding motifs using data from ENSEMBL and TABIX databases. As a result, they 

obtain networks between the transcription factors and their targets. Moreover, the connections are 

weighted and specific for different data sets representing different cell types, treatments, sources or 

positions relative to a tumor. 

Overall, their approach results in gene expression networks that can be compared. The authors also 

demonstrate that the results can be interpreted within the light of literature information, e.g. for 

different tumors like colorectal tumors, tumor positions, and so on. 

I have a few minor points that I would like to see addressed, but in general find the work interesting 

and worth to publish. 

 

 

Points 

In their introduction, first sentence, the authors claim that transcription factors regulate expression of 

their targets in abundance-dependent manner. To my best knowledge, it is not only abundance, but 

also binding states and post-translational modifications that fine-tune activity of transcription factors. 

The interesting question resulting from this is how does this information enter the analysis, because it 

is not necessarily part of database information employed. Still the results are convincing. Thus, how is 

TF activity represented beyond RNA abundance? 

 

Is initial unrefined network the same as original unrefined network? 

 

Figure 2 Hnf4a/g  Hnf4alpha/gamma, Fig2c and g: alpha and gamma seems to mixed up. 
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Page 3, right bottom paragraph states: “We found 221 and 211 large changes (out of the 95% 

confidence interval, 181 genes shared, Jaccard Index = 0.819) after perturbation in Hnf4α and Hnf4γ 

outdegrees, respectively.” 

It is not explained how the outdegrees have been perturbed. Without this information, understanding 

of the figures is limited. 

 

The information gathered on both healthy and tumor cells should be sufficient to not only compare 

different states, but also suggest reference networks, specifically for healthy cells. For many purposes, 

it would be very interesting to have such networks. 

 

Since the result, before analysis and interpretation, of the network reconstruction is essentially a 

matrix showing connections between TFs and their target with a weight, it would also be useful to 

show /provide such a matrix to the reader. 

 

 

How to make use of these tools? The Data Availability paragraph refers to the github repository 

stating “data and code required to replicate the analysis….”. Is it straightforward not only to replicate, 

but to apply the tool to new data sets? 

 

Can the tool also provide suggestions how to compare to protein abundance data, given that it is 

proteins that act in cells, not RNAs? 

 

Minor 

Explain your frequently used measures such as NES, FDR, FPKM, CPM 
 

Author Rebuttal to Initial comments   
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Decision Letter, first revision: 

 
 Dear Dr Kuijjer, 

 

First of all, apologies for the long delay here. As you know, your manuscript "Population-level 

comparisons of gene regulatory networks modeled on high-throughput single-cell transcriptomics 

data" had been seen by 2 referees originally (Referees #1 and #2), and both referees were 

unavailable this time to comment on the revision. Therefore, we had to find 2 new referees (Referees 

#3 and #4), whose comments are appended below. 

 

Both referees mentioned (privately) to our editorial team that the comments from Referees #1 and #2 

were appropriately addressed. They also provided new comments that we would like to see addressed. 

 

While we ask you to address all of the points raised, the following points need to be substantially 

worked on: 

 

- Please better clarify the advantages of SCORPION when compared to the original PANDA framework. 

- According to Referee #3, the population-level comparison aspect should be explained more clearly. 

- Please show with experiments that Scorpion leverages the prior information effectively, as 

recommended by Referee #3. 

- Please make sure to upload the supplementary tables, which are missing from the submission. 

- Please better motivate the framework, as recommended by Referee #4. 

 

Please use the following link to submit your revised manuscript and a point-by-point response to the 

referees’ comments (which should be in a separate document to any cover letter): 

 

[Redacted] 

** This url links to your confidential homepage and associated information about manuscripts you 

may have submitted or be reviewing for us. If you wish to forward this e-mail to co-authors, please 

delete this link to your homepage first. ** 

 

To aid in the review process, we would appreciate it if you could also provide a copy of your 

manuscript files that indicates your revisions by making use of Track Changes or similar mark-up 

tools. Please also ensure that all correspondence is marked with your Nature Computational Science 

reference number in the subject line. 

 

In addition, please make sure to upload a Word Document or LaTeX version of your text, to assist us 

in the editorial stage. 

 

To improve transparency in authorship, we request 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. 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>. 
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We hope to receive your revised paper within three weeks. If you cannot send it within this time, 

please let us know. 

 

We look forward to hearing from you soon. 

 

Best, 

Fernando 

 

-- 

Fernando Chirigati, PhD 

Chief Editor, Nature Computational Science 

Nature Portfolio 

 

 

 

Reviewers comments: 

 

Reviewer #3 (Remarks to the Author): 

 

In their manuscript "Population-level comparisons of gene regulatory networks modeled on high-

throughput single-cell transcriptomics data", Osorio et al. present a new R package and method 

SCORPION, which is based on the PANDA method for reconstructing gene-regulatory networks using 

prior information on protein-protein interaction and TF-gene associations. PANDA uses a continuous 

form of the Tanimoto similarity coefficient to compute and optimize the similarities of three different 

types of networks, thus refining the baseline network information and revealing condition-specific 

gene-regulatory network changes. This approach makes elegant use of prior information during 

network construction, as opposed to other network construction methods which consider such 

information only for interpretation. As far as I can see, SCORPION extends PANDA by one more step 

before applying it to single-cell RNA-seq data. Namely, k similar cells are aggregated into SuperCells 

to overcome the sparse nature of RNA-seq data. The paper is overall well written and offers great 

application cases that are explored in depth. 

 

# Major: 

- It is unclear if SCORPION has any advantages other than the aggregation into supercells compared 

to the original PANDA framework. Differences (also convenience features that might exist such as 

integration with Seurat, etc.) to the original PANDA method should be described in more detail. Some 

possible advantages are briefly mentioned in the discussion of the revised manuscript but these are in 

relation to other GRN methods and it is not clear how this compares to PANDA. 

- The aggregation of sparse single-cell data is a common practice in many single-cell RNA-seq 

methods and is done under different names. It would help the readers to highlight that this procedure 

is also called "meta-cells" or (mini) pseudo-bulks across different publications. If the authors do 

something different than just aggregating the counts of the individual cells, this needs to be explained. 

- The aggregation into Supercells considers k similar cells. It is not clear which k was used here and, 

since this is a hyperparameter, if the authors have tried different ks to achieve optimal results in the 

Beeline benchmark. 

- The aggregation is likely beneficial for other methods for GRN construction. Since PPCOR already 

achieves similar performance, one wonders if feeding SuperCells into PPCOR would close the 
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remaining performance gap. 

- The individual metrics of Beeline should be described in more detail, especially the two types of feed 

loops tested. Also, the mutual interactions are not understandable without reading the original Beeline 

paper. Please provide more details about these metrics. 

- The authors mention in the title and in the discussion that SCORPION "enables the use of the same 

statistical techniques that account for population heterogeneity and are widely used in other areas of 

genomics data analysis". I feel that it remains too vague what techniques the authors refer to here. 

The population-level comparison aspect should be explained more clearly. For me it currently leads to 

confusion as to what exactly is meant here. 

- The t-test is frequently used in the manuscript. I think this may be acceptable for comparing the 

weights but for differential expression analysis, this does not seem a good choice for me as there are 

better metrics for differential expression analysis in single-cell RNA-seq data. 

- It would be great if the authors could show that Scorpion leverages the prior information effectively. 

This could be achieved by comparing Scorpion on the real input compared to randomized baselines, 

e.g. shuffled TF-gene and protein-protein interactions. 

- I could not find the supplemental tables in the submission system, they were also not in the preprint. 

 

# Minor: 

- Typo: transcri*p*tion factor (page 10) 

- The sentence in the discussion "Despite the fact…" does not make sense overall. Please rephrase and 

restructure. 

- Introduction: "Depending on the level of detail of the transcriptomic data" / not clear what you mean 

here by level of detail. 

- "an aggregate network is built using all of the transcriptomes from each experimental group to 

represent each one of them" / also not clear what is meant here, please rephrase. 

- The sentence "This network is constructed using correlation analyses over the generated coarse-

grained transcriptomic data" represents a duplication in the revised manuscript. 

- Tanimoto is not followed by the word similarity anymore in the revised manuscript. 

 

 

Reviewer #3 (Remarks on code availability): 

 

The code is on CRAN and can be easily installed from there. Additional usage information is rather 

sparse, e.g. a vignette demonstrating the use would be nice. At the very least, the README on the 

github repo should guide the user more towards using the code in the repository. 

 

 

Reviewer #4 (Remarks to the Author): 

 

The authors present SCORPION - a new method to reconstruct "gene regulatory networks" from single 

cell RNASeq data. 

 

The paper describes the method, some results on simulated data, showing superiority over other tools 

and then some potential usage of the tool on different real scRNASeq data. 

 

As for the method - it is a relatively complex iterative approch that begins by constructing 3 different 

networks: cooperativity net., regulatory net., and co-regulatory network. Then it iteratively uses a 

"tanimoto similarity inspired" formula to iteratively "refine these networks until convergence. 
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I think it is potentially interesting work that might be a step forward for the community of network 

reconstruction, however, there is a number of issues that need to be resolved before the paper is 

ready for publication, in my opinion. 

 

The benchmarking against other tools shows quite impressive numbers, in comparison with other 

tools, but not so impressive overall. The AUROC is close to 0.6 for all of the methods (ranging 

between 0.62 to 0.55, where 0.5 is essentially random). This is not to criticize the work - it seems to 

be a step forward - but the authors should consider toning down some of the expressions they use to 

describe their results. In particular the mentions of "breakthrough in gene regulatory network 

construction" are a bit over-the-top. 

 

The methodology is relatively well described in terms of what is done, but is not so well described in 

terms of why is it done the way it is. The whole T_Z function is a bit mysterious for me. It seems to be 

some sort of matrix multiplication with normalization built-in. I do not understand the motivation for 

using it to generate both the R and A matrices or the reason that they are then averaged to give the 

delta to the new iteration of the W matrix. Also, the notion that the C and P networks are also updated 

is unclear. Without the understanding of what is the reason to this particular approach, the whole 

work seems arbitrary and even if the results are quite impressive, it is not really a step forward for the 

field. 

 

The part regarding the HNF factors changes upon DKO experiment are not really very convincing to 

me. Indeed the authors observe a shift downwards in the distribution of out-degrees of the genes 

knocked out. On one hand - there is a significant difference in the direction that we expect. On the 

other hand - these genes are knocked out in the actual data. Why do they have any out degrees in 

these data at all? (and BTW. I do not understand what are these distributions over. I would expect an 

outdegree, defined as a sum of all weight out of a single node to be a number, not a distribution). 

 

The third part, concerned with the colorectal cancer data is quite interesting. The authors show that 

they are quite creative in their use of the results of the SCORPION method. And some of the results 

they show (like the differential network analysis or regulatory differences between left- and right- 

sided cancer cells are very interesting and quite a creative way to use the tool they have. 

 

However, as this is a methodological paper, I do not think that the method is described well enough. 

The use of the T_Z function and the whole process needs to be explained better, and - even more 

importantly - motivated for the paper to be a proper step forward in the field. 
 

Author Rebuttal, first revision: 
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Decision Letter, second revision:   

 
 Dear Dr. Kuijjer, 

 

Thank you for submitting your revised manuscript "Population-level comparisons of gene regulatory 

networks modeled on high-throughput single-cell transcriptomics data" (NATCOMPUTSCI-23-0230B). 

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 

Computational Science, 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 Computational Science offers a transparent peer review option for original research 

manuscripts. 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 remember to choose, using 

the manuscript system, whether or not you want to participate in transparent peer review. 

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 Computational Science. Please do not hesitate to contact 

me if you have any questions. 

 

Best, 

Fernando 

 

-- 

Fernando Chirigati, PhD 

Chief Editor, Nature Computational Science 

Nature Portfolio 

 

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 #3 (Remarks to the Author): 

 

The authors have done a great job addressing my comments. While some aspects are now clearer in 

the manuscript, the new randomization experiment also clearly strengthens the paper and shows that 

prior information is indeed contributing positively to the network inference task. 

 

 

Reviewer #4 (Remarks to the Author): 

 

The authors have addressed my concerns and I find the paper appropriate for publication in its current 

form. 

 

In particular I appreciate the changes done in the Discussion section to better reflect the character of 

the paper's contribution. Also, clarifications in the text are a big improvement in the paper readability 

for the broad audience of Nature Computational Science. 
 

Final Decision Letter: 

 

Date: 17th January 24 11:58:07 

Last Sent: 17th January 24 11:58:07 

Triggered 

By: 
Fernando Chirigati  

From: fernando.chirigati@us.nature.com 

To: marieke.kuijjer@ncmm.uio.no 

BCC: 
rjsproduction@springernature.com,fernando.chirigati@us.nature.com,computationalscie
nce@nature.com 

Subject: Decision on Nature Computational Science manuscript NATCOMPUTSCI-23-0230C 

Message: Dear Dr Kuijjer, 
 
We are pleased to inform you that your Article "Population-level comparisons of gene 
regulatory networks modeled on high-throughput single-cell transcriptomics data" has 
now been accepted for publication in Nature Computational Science. 
 
Once your manuscript 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. 
 

Please note that <i>Nature Computational Science</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 
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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 
 

Acceptance of your manuscript is conditional on all authors' agreement with our 
publication policies (see https://www.nature.com/natcomputsci/for-authors). In 
particular your manuscript must not be published elsewhere and there must be no 
announcement of the work to any media outlet until the publication date (the day on 
which it is uploaded onto our web site). 
 
Before your manuscript is typeset, we will edit the text to ensure it is intelligible to our 

wide readership and conforms to house style. We look particularly carefully at the titles 
of all papers to ensure that they are relatively brief and understandable. 
 
Once your manuscript is typeset, 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. 
 
If you have queries at any point during the production process then please contact the 
production team at rjsproduction@springernature.com. 
 
You may wish to make your media relations office aware of your accepted publication, 
in case they consider it appropriate to organize some internal or external publicity. Once 

your paper has been scheduled you will receive an email confirming the publication 
details. This is normally 3-4 working days in advance of publication. If you need 
additional notice of the date and time of publication, please let the production team 
know when you receive the proof of your article to ensure there is sufficient time to 
coordinate. Further information on our embargo policies can be found here: 
https://www.nature.com/authors/policies/embargo.html 
 

An online order form for reprints of your paper is available at <a 
href="https://www.nature.com/reprints/author-
reprints.html">https://www.nature.com/reprints/author-reprints.html</a>. All co-
authors, authors' institutions and authors' funding agencies can order reprints using the 
form appropriate to their geographical region. 
 

We welcome the submission of potential cover material (including a short caption of 
around 40 words) related to your manuscript; suggestions should be sent to Nature 
Computational Science as electronic files (the image should be 300 dpi at 210 x 297 
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mm in either TIFF or JPEG format). We also welcome suggestions for the Hero Image, 
which appears at the top of our <a href="http://www.nature.com/natcomputsci">home 

page</a>; these should be 72 dpi at 1400 x 400 pixels in JPEG format. Please note that 
such pictures should be selected more for their aesthetic appeal than for their scientific 
content, and that colour images work better than black and white or grayscale images. 
Please do not try to design a cover with the Nature Computational Science logo etc., 
and please do not submit composites of images related to your work. I am sure you will 
understand that we cannot make any promise as to whether any of your suggestions 

might be selected for the cover of the journal. 
 
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. 
 
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. 
 

We look forward to publishing your paper. 
 
Best, 
Fernando 
 

-- 

Fernando Chirigati, PhD 
Chief Editor, Nature Computational Science 
Nature Portfolio 
 
 
P.S. Click on the following link if you would like to recommend Nature Computational 
Science to your librarian: <a 

href="https://www.springernature.com/gp/librarians/recommend-to-your-
library">https://www.springernature.com/gp/librarians/recommend-to-your-
library</a> 
 
** Visit the Springer Nature Editorial and Publishing website at <a 
href="http://editorial-jobs.springernature.com">www.springernature.com/editorial-
and-publishing-jobs</a> for more information about our career opportunities. If you 

have any questions please click <a 
href="mailto:editorial.publishing.jobs@springernature.com">here</a>.** 

 


