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*Please ensure you delete the link to your author homepage in this e-mail if you wish to forward it to 

your co-authors. 

 

Dear Dr Marlétaz, 

 

Your Article, "The brittle star genome illuminates the genetic basis of animal appendage regeneration" 

has now been seen by three reviewers. You will see from their comments copied below that while they 

find your work of considerable potential interest, they have raised quite substantial concerns that 

must be addressed. In light of these comments, we cannot accept the manuscript for publication, but 

would be very interested in considering a revised version that addresses these serious concerns. 

 

We hope you will find the reviewers' comments useful as you decide how to proceed. If you wish to 

submit a substantially revised manuscript, please bear in mind that we will be reluctant to approach 

the reviewers again in the absence of major revisions. 

 

In particular, while we don't think that additional data such as single cell RNAseq or functional 

validation of candidates as mentioned by the first reviewer are necessary for publication, we are 

particularly concerned with their criticisms regarding genome quality and would need to see a sign off 

on this important issue. 

 

If you choose to revise your manuscript taking into account all reviewer and editor comments, please 

highlight all changes in the manuscript text file in Microsoft Word format. 

 

We are committed to providing a fair and constructive peer-review process. Please 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. 

 

If revising your manuscript: 

 

* Include a “Response to reviewers” document detailing, point-by-point, how you addressed each 

referee comment. If no action was taken to address a point, you must provide a compelling argument. 

This response will be sent back to the referees along with the revised manuscript. 

 

* If you have not done so already we suggest that you begin to revise your manuscript so that it 

conforms to our Article format instructions at http://www.nature.com/natecolevol/info/final-
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submission. Refer also to any guidelines provided in this letter. 

 

* Include a revised version of any required reporting checklist. It will be available to referees (and, 

potentially, statisticians) to aid in their evaluation if the manuscript goes back for peer review. A 

revised checklist is essential for re-review of the paper. 

 

Please use the link below to submit a revised paper: 

 

[REDACTED] 

 

Note: 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. 

 

If you wish to submit a suitably revised manuscript we would hope to receive it within 6 months. If 

you cannot send it within this time, please let us know. We will be happy to consider your revision so 

long as nothing similar has been accepted for publication at Nature Ecology & Evolution or published 

elsewhere. 

 

Nature Ecology & Evolution 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 www.springernature.com/orcid. 

 

Please do not hesitate to contact me if you have any questions or would like to discuss the required 

revisions further. 

 

Thank you for the opportunity to review your work. 

 

[REDACTED] 

 

Reviewer expertise: 

 

Reviewer #1: genomics of marine invertebrates 

 

Reviewer #2: evolution of regeneration, comparative analysis of genomics data 

 

Reviewer #3: cnidarian regeneration, comparative analysis of genomics data 
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Reviewer #1 (Remarks to the Author): 

 

This paper makes the contribution to the field by providing plenty genomic and transcriptomic data on 

brittle stars. The genome assembly of A. filiformis complements genomic resources available for 

echinoderms. The authors have conducted comparative analysis of genome organization in brittle 

stars, sea stars, sea urchins, and sea cucumbers, offering insights into the evolution of gene clusters. 

Additionally, the study explores gene expression during arm regeneration in brittle stars, suggesting 

phases of gene expression linked to wound healing, proliferation, and differentiation. However, the 

paper falls short in several critical aspects. Much of the methodology and analysis are underdeveloped 

or insufficient. The claim of discovering most rearranged echinoderm genome and conserved gene 

expression during regeneration among brittle stars, Parhyale, and axolotl appears not solidly 

supported or likely overstated. Moreover, this study seems not significantly advance our current 

understanding of animal regeneration, as the field has witnessed numerous comprehensive studies on 

similar themes, rendering the current contributions less impactful. 

 

Major issues: 

1. The genome quality is the core of the whole paper, yet there’re several spots make me concern 

about it. Firstly, the use of sperm cells for DNA sequencing and genome assembly is questionable, as 

recombination in these cells can lead to increased heterozygosity, rendering each sperm cell 

genetically unique. This variability could challenge the genome assembler to accurately assemble 

regions with high genetic variation, casting doubt on the paper's conclusion that “The brittle star 

exhibits the highest inter-chromosomal rearrangement rate amongst sequenced echinoderms”. 

Secondly, the authors claimed they obtained a diploid assembly in Line 786, followed by the significant 

reduction of the assembled genome after haplotype removal (2.86 Gb to 1.57 Gb). It's unclear how 

sperm cells could produce such a diploid assembly with a high level of haplotypic duplication. Thirdly, 

to assure “A. filiformis is the most rearranged echinoderm genome among those sequenced to date” 

(Line 200), the authors should use different assemblers and sampling various individuals (with adult 

tissues preferred) to replicate these results. There is an insufficiency of genome assembly quality 

assessment (currently just BUSCO score) in this study, especially when the paper reports 20 

chromosomes for A. filiformis, whereas other brittle stars are known to have 21 chromosomes (Lines 

130-132). The claim of high genome rearrangement could also be caused by the problem of over-

scaffolding. Therefore, these issues necessitate a thorough evaluation of the assembly process and its 

outcomes. 

 

2. The manuscript would benefit significantly from a deeper exploration into the biological implications 

of Hox cluster rearrangements. The authors should investigate the spatio-temporal expression of Hox 

genes specifically in the context of brittle star embryonic development. Additionally, the adoption of 

more advanced techniques, such as single-cell RNA sequencing and/or spatiotemporal transcriptomics, 

is also recommended, as such analyses would enable a more comprehensive understanding of the 

developmental regulatory roles of these rearrangements. 

 

3. The authors assert that "Tandem duplications of key genes contribute to brittle star larval skeleton 

and bioluminescence"(Line 291), yet they fail to provide functional analysis or evidence to support this 

claim. There is a possibility that these genes have acquired new functions in brittle stars. It remains to 
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approve whether all or only specific copies of these paralogous genes are most crucial in these 

processes. 

 

4. The discovery of co-expression clusters corresponding to three phases of arm regeneration is 

somewhat anticipated, which does not deviate from existing understanding and thus lacks the 

significance of novelty. The authors acknowledge that “These are consistent with morphological 

timelines of regeneration in the brittle star and other animal systems” (Line 381). A deeper 

understanding of the genetic mechanisms of regeneration would be beneficial, necessitating more 

histological and functional studies to validate the findings. Among the several thousand co-expressed 

genes during regeneration, which are key in each temporal cluster? Key genes could be identified by 

their hub status in co-expression networks and by their impact on the regeneration process when 

knocked down/out. Further inquiries should explore the signaling cascades of these key genes in 

brittle stars and their conservation in Parhyale and axolotl. It would be insightful to determine which 

cells express these genes during regeneration across these species, and whether they share cellular 

and spatial similarities. 

 

5. While the study claimed the identification of conserved gene modules utilized by three species 

during regeneration, the evolutionary history behind this observation—whether it is ancestral origin or 

a product of convergent evolution—remain ambiguous. It is noteworthy that traits developed through 

convergent evolution often recurrently utilize similar gene sets. Notably, the number of genes shared 

among the three species is considerably fewer compared to those shared between any two species 

(154 genes versus 926 and 913 genes, respectively). This discrepancy suggests a potential under-

representation of conserved genes across all three species. This study suffers from providing the 

strong evidence for distinguishing different hypotheses (ancestral origin or convergent evolution), 

partly due to the limited number of species included. 

 

6. The explant experiments conducted in the study rely predominantly on bulk RNA-seq, which lacks 

the resolution necessary for drawing definitive conclusions. Furthermore, it is a pity that the 

manuscript did not include carefully designed functional validation for the five genes identified as 

having opposite expression patterns during the wound healing and regeneration processes. Such 

functional assays may provide novel mechanistic insights into the difference between wound healing 

and regeneration. 

 

Minor issues: 

1. The authors note that the A. filiformis genome is the most rearranged among echinoderms 

sequenced to date. It's important to explore the biological significance of identifying the 'most 

rearranged genome' and the evolutionary reasons for this. What are the DNA features around the 

rearrangement boundaries? Are they repeat-rich? What are the estimated ages of those boundary 

associated repeats? 

 

2. The manuscript would benefit from further clarity regarding the brittle star genes that have 

expanded in relation to regeneration. Specifically, it is important to determine what proportion of 

these genes show significant regulation during the arm regeneration process. Additionally, what is the 

proportion of such genes in each co-expression cluster? 

 

http://creativecommons.org/licenses/by/4.0/


 
 

 

5 
 

 

 Open Access This file is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. In the cases where the authors are anonymous, 
such as is the case for the reports of anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work. The images or other third party material in this file are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  

3. In Figure 3, the Ficolin-like and TRIM-like gene families show extensive expansion across 

echinoderms, whereas other regeneration-related gene families primarily expand in A. filiformis and S. 

purpuratus. Does this suggest a variation in regeneration capabilities among these species? 

 

4. It is intriguing that in Figure 4, the non-regenerating control group exhibits the highest expression 

levels of wound-response genes (clusters A1 and A2), particularly since clusters A1 and A2 include 

many 'regeneration-related' expanded genes shown in Figure S6. This observation prompts further 

investigation into whether these genes are involved in other non-regenerative processes in the control 

group. 

 

5. The author should examine the expression patterns of genes involved in keratan sulfate metabolism 

(Line 350) during regeneration, to determine if the variations in expanded and contracted genes 

indicate the 'specialization of glycosaminoglycan metabolism'. 

 

6. It is confusing that in their previous papers (Czarkwiani et al. Development 2021, Piovani et al. 

BMC Biol 2021), the authors suggest FGF signaling and alx1 genes play important roles during the 

regeneration process of brittle stars, which was neither discovered nor mentioned in this paper. 

 

7. In Line 267, the authors reference Annunziata et al. (2014) to suggest that Hox7 and Hox11/13b 

may play important roles in embryogenesis. However, it didn’t mention Hox7 at all in this cited paper. 

The correct citation should be Li et al. (Cell Discovery 2018). 

 

 

 

 

Reviewer #2 (Remarks to the Author): 

 

In this manuscript, the authors present a chromosome-level genome assembly of the brittle star 

Amphiura filiformis.These data enable the authors to compare various brittle star genomic features 

with other echinoderm species and make inferences about echinoderm evolution, as well as to 

combine these genomic data with transcriptomic datasets to compare the brittle star’s appendage 

regeneration with other regenerative taxa. First, by using synteny analyses to compare the A. 

Filiformis genome with other echinoderm members (sea urchin, sea star, and sea cucumber species), 

they find that the brittle star genome is the most rearranged at a chromosome level relative to the 

predicted ancestral chromosomal arrangement. They next demonstrate the power of these data to 

address comparative evolutionary questions by assessing finer-scale genomic features using this new 

assembly. First, they use Hox genes as a case study to investigate smaller-scale rearrangements in 

echinoderms, discovering that the brittle star Hox clusters are highly rearranged relative to other 

echinoderm species, and that these rearrangements seem independent of Hox rearrangements in 

other echinoderm members. They also identify tandem duplications in genes associated with key 

features of brittle star biology - larval skeletal and bioluminescence-related genes - and by identifying 

some of these genetic components suggest possible mechanisms for the evolution of these traits. 

Finally, they ask about gene family expansion and contraction in brittle stars relative to other 

echinoderms and find that many of these members are associated with regeneration-related GO 

terms, and in fact that many of these genes are expressed during brittle star regeneration based on 
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previous transcriptomic datasets. They propose some of these identified changes could help explain 

the brittle star’s high regenerative capacity. 

Next the authors transition to investigating regeneration more deeply using both their genomic data 

as well as pre-existing and newly generated transcriptome data. They use soft clustering to identify 

sets of co-expressed genes, which they find correspond to known morphological features in brittle star 

regeneration that are also more broadly observed in additional regenerative taxa: wound-healing, 

proliferation, and differentiation. They then use transcriptomic time courses in appendage 

regeneration from axolotl and parhyale to find sets of co-expressed genes in those organisms, and 

then compare these clusters between species. They find that clusters enriched in proliferation genes 

are most similar, and suggest this may point to co-option of an ancient metazoan proliferation 

program across regenerative taxa. Additionally, they find that the general order of these types of 

processes in regeneration is similar across species. There is little correlation in gene membership 

between clusters associated with differentiation, as might be expected if these animals are all 

regenerating different tissues. There are few features at the gene level that are conserved across all 

three species, including enrichment of motifs near TSS of coexpressed brittle star genes; the few that 

are shared include two transcription factors that are related to proliferation in other systems and thus 

they suggest might be related to this potential shared proliferation program. Finally, the authors 

investigate differences in regenerative and non-regenerative wound-response in brittle stars by doing 

explant experiments, in which one portion of the limb heals the wound, whereas another portion 

undergoes regeneration. By comparing RNA expression between these sites, and across two 

timepoints, they identify an enrichment of proliferation-related genes in the regenerating vs non-

regenerating datasets, many wound-healing genes that are shared, but also general wound 

response/wound healing genes that are specific to the regenerative sites. 

This work demonstrates the power of the brittle star as a comparative model in multiple aspects of 

evolutionary/developmental biology. The genomic and transcriptomic datasets generate many 

hypotheses related to echinoderm body plan evolution and shared features of regeneration to be 

investigated further in the future. A clearer narrative connecting the various aspects of the paper 

would help readers unfamiliar with brittle stars navigate their many findings. The authors also present 

many possible mediators of regeneration that were identified in this study, but there are some 

important caveats to these conclusions that should be addressed, and it should be made clearer that 

these are important avenues for further investigation rather than definitive answers to what drives 

regeneration in the brittle star and other species. In particular, the authors are overinterpreting the 

proliferation gene data - all animals will need proliferating cells to be able to regenerate new tissue, 

and we already know that metazoans utilize very conserved machinery for controlling cell proliferation. 

Therefore, finding shared gene modules associated with proliferation would almost be a null 

hypothesis of sorts for this type of comparison. The analyses in this paper are still meaningful, but the 

authors should rewrite their interpretations of these results. 

 

 

Major comments: 

 

Narrative cohesiveness: 

The paper seems divided into two major themes: using the genome to make comparisons between 

echinoderms, and then relying more heavily on transcriptomic data to make comparisons related to 

appendage regeneration between more distantly related taxa (brittle stars, parhyale, and axolotl). The 

http://creativecommons.org/licenses/by/4.0/
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rationale for linking these two themes within this same narrative, and how each section motivates the 

next, could be clearer. Similarly, how do the findings from the comparative regeneration work 

motivate the explant experiments comparing regenerative and non-regenerative wound healing in the 

brittle star? As written, these sections seem somewhat disjointed. 

The title and framing of this study also centers the work around the new genome, but the 

regenerative portion of the manuscript and the conclusions that are drawn within it rely much more 

heavily upon the transcriptomic datasets. Making it more explicit how having the new genome makes 

it possible to complete and/or augments the analyses in this paper beyond what is possible only using 

transcriptomic data would help justify the title and framing of the work (for example, without the 

genome it was possible to look at gene expression, but motif enrichment analyses were not possible, 

and this was important in generating hypotheses regarding gene regulatory modules; or it was difficult 

to say without the genome if gene family expansions were actual gene duplications or just splice 

variants). 

 

Clarification of previous knowledge: 

In the regeneration portion of the manuscript there are many genes/pathways that the authors 

identify in their analyses and they note are previously known to have roles in regeneration or 

regeneration-related phenomena. It is often unclear whether this previous knowledge is related to a 

broad role across many taxa, was known to have that role in some other echinoderm (or echinoderms 

generally), or whether this was specifically something that had been previously identified in the brittle 

star – citations are provides, but it would be helpful for the statements to be more clear about this. 

Similarly, it isn’t always clear when a feature of the transcriptomic data is a new finding or is 

corroborating past knowledge (is this something new and exciting? Or is it something that gives us 

confidence in the data and existing new avenues to pursue further?). Clarifying these points will help 

guide readers less familiar with brittle star/echinoderm literature, and also help place the comparative 

work with other species in the broader context of previously known shared features of regeneration. 

Related to this, expanding the schematic in Figure 4A depicting the transcriptomic sampling to include 

additional information corresponding to known features of regeneration relevant to the morphological 

stages that were previously identified would help readers unfamiliar with brittle star regeneration 

make more sense of the analyses that follow. For example, the schematic could include summarized 

results from EdU experiments in other studies, pointing out when the blastema-like outgrowth 

appears, and when differentiated structures begin appearing. Some of this information is in the text 

(ie, stage 5 is noted to be when peak proliferation occurs), and having it summarized in one place 

would help guide the reader through some of these findings. 

 

Proliferation as the most similar feature across these regenerative taxa: 

In comparing the transcriptomic datasets across three species, the authors identify proliferation as the 

most conserved feature of regeneration across taxa at a transcriptomic level, and propose that a 

common theme of regeneration might be an ancient metazoan proliferation program. There are a 

couple of discussion points we think should be addressed here. First, if proliferation is an important 

component of regeneration in all of these taxa, is it surprising that the genes involved in regenerative 

proliferation are similar between species, or is it simply that proliferative machinery in general is 

highly conserved across metazoa? Are there signatures of these regenerative proliferation-related co-

expression modules that are distinct from proliferation in these organisms in other contexts? 

The second point relates to the timepoints that are included in this study, and how these might allow 
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for comparison of the wound-response/healing component of the regenerative program. Based on the 

work presented here and in Czarkwiani et al, 2016, it seems like the earliest time point sampled in this 

study (48 hpa) is nearing the end of the wound-healing phase and entering the proliferation phase. 

From other regenerative systems, it is known that many of the wound-induced signals that are 

required to launch regenerative responses occur very quickly following injury, often before any 

morphological changes are discernable in the organism. Has any attempt been made to look at, for 

example, a 6 or 12h time point? We do not necessarily suggest adding these times into the analysis if 

they do not exist, but rather addressing the limitations of the existing data to identify overlap in the 

earliest wound-induced networks of regeneration. In line with this, the expression profiles of genes in 

clusters A1 and A2, which are proposed to correspond to the wound healing process, seem to also 

have high expression in the control tissue - is this to be expected of genes involved in the wound 

response? 

Because comparisons more broadly to regeneration are invoked, it might also be interesting to place 

these findings in the context of common themes in regeneration. What do these findings suggest 

about the evolution of regeneration, or where we should be looking if we want to better understand 

common regenerative themes? i.e., do these results point to each species independently evolving a 

wound response that can feed into a common proliferative process, which then again transitions to 

species-specific differentiation depending on what exactly the animal has to build? How would we 

expect this to relate to other types of regeneration, like whole body regeneration or different types of 

structural regeneration? These also often follow the general pattern of wound response, some degree 

of proliferation, and differentiation. If the argument is that appendage regeneration is not homologous 

between these species, yet we see the common proliferative response, then would we also expect to 

see this in other regenerative modes (would we expect this same proliferation program to be involved 

in the proliferation phase of whole body regenerators)? 

 

Motif Analyses: 

These binding motif enrichment experiments identify potential regulators of some of the regenerative 

processes described in this work. However, a total of 6kb surrounding a TSS is likely to harbor many 

potential binding sites, especially if the regions have not been narrowed down to those that are 

accessible at a particular time (and thus more likely to actually be involved in transcription factor 

binding/downstream gene expression at that time). Is there any evidence that transcription factors 

that might bind to the identified motifs are expressed at times consistent with them regulating the 

sets of coexpressed genes that showed enrichment of those motifs? For example, the YY1 motif is 

enriched at loci corresponding to transcripts in the A5 and A6 clusters; is there a gene corresponding 

to the YY1 transcription factor expressed at or before the onset of those genes at Stage 3? This could 

help strengthen the hypothesis that these factors are involved in the regenerative processes proposed. 

 

Minor comments: 

Lines 135-138: Why were these specific gene groups chosen for inclusion into manually curated lists? 

Were they previously known from brittle star biology? Important generally in body plan evolution 

and/or regeneration? Key pathways/processes that similar genomic studies tend to assess? 

Lines 244-265 - In discussion about Hox colinearity and spatio-temporal expression, is there any 

knowledge about spatial expression in brittle stars, or more broadly other echinoderms? 

Lines 293-322 (“Tandem duplications…”) - are there other examples of tandem duplications found in 

the genome, or were these two groups used as a candidate case study based on previous echinoderm 
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knowledge? 

Line 375 - It could help set up the findings in this section to state at the beginning that the stages 

were chosen to correspond to the known regenerative phases from previous regeneration studies; 

then the clusters confirmed this knowledge and allowed for further investigation (this also helps 

establish for readers less familiar with brittle star regeneration what was previously known). 

Line 416 - It seems surprising that axial specification would be occurring so late in regeneration, is 

this consistent with previous reports in brittle stars? 

Line 469 - Being clearer in the main text about the criteria for considering a cluster to be co-expressed 

would help to understand the analyses in this section - something like “clusters were considered co-

expressed between two species if there were more shared genes than expected by random chance,” 

then readers who want more details can read about those in the methods. 

Line 671 - In the discussion, expanding the finding that proliferation seems conserved to talking about 

a common proliferative cell type seems like a stretch. This work doesn’t address the cellular context of 

the proliferation program in these organisms or look more deeply at what it would mean for them to 

be homologous cell types. 

 

 

 

Reviewer #3 (Remarks to the Author): 

 

 

This manuscript focuses on the genomics and transcriptomics of the brittle star Amphiura filiformis 

with a focus on adult arm regeneration. This represents the first sequenced brittle star genome. It is a 

comprehensive study that is clear, well-written, and provides a broad evolutionary context by putting 

the findings in the context of other echinoderms as well as other invertebrates and vertebrates. For 

the appendage regeneration expression section, a major focus of the paper, they first characterize 

gene expression during three phases of arm regeneration and then compare co-expression clusters 

with both the crustacean Parhyale and with axolotl providing useful context on what aspects of the 

regeneration program are conserved across these three animals. They finish with explant RNAseq 

experiments to compare gene expression during wound closure and regeneration in their study 

organism. 

 

This study will provide important resources for the community to include brittle stars in comparative 

analyses. For a genome manuscript, it was quite a pleasure to read, and highlights key features of the 

genome. The figures complement the text nicely and are clearly presented. 

 

Below, I highlight a few areas that could use some attention and clarification in the manuscript: 

 

1. In the section “Expanded gene families in echinoderms are enriched in regeneration-related 

Processes” the authors state that “recurrent duplications of “regeneration-related” genes may underlie 

the remarkable regenerative capacity of many echinoderm species. Notably, in A. filiformis, members 

of these expanded gene families (Figure 3C) are expressed during arm regeneration (Figure S6).” I 

would like the authors to clarify a few points in this section: 

 

Figure 3A shows that there are 266 gene families which have expanded in A. filiformis. It would be 
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helpful to know how many total “regeneration-related” genes/genes annotated with the GO term 

“regeneration” there are in the A. filiformis genome overall. Then, by comparison, how many of these 

“regeneration-related” genes are found in expanded gene families - only 7, correct? I appreciate 

Figure 3B but would like to know how many genes from each GO term shown are found in the genome 

versus how many are in expanded or contracted families. This could be done in a supplemental format 

or added to the figure. 

 

From Figure 3C it looks like there are 7 gene families listed that are “regeneration-related” and 

expanded in A. filiformis, which differs from other echinoderms and which is quite interesting. It is not 

clear if the four gene families associated with coagulation and/or clotting in vertebrates are included 

under the GO term “regeneration” or if these were found independently? 

 

Same question about the gene family associated with keratan sulfate metabolism. Is this gene family 

annotated with the GO term “regeneration” or was it found independently from the previous 2017 

study on this topic? 

 

For those who are not familiar with keratan sulfate metabolism, it might help to define it and explain 

that keratan sulfate is a glycosaminoglycan in the text. It might also help to list the gene family name 

(UDP-glucuronosyltransferase) in the text when talking about the specific gene family that has 

expanded that is related to keratan sulfate/glycosaminoglycan metabolism. Right now, the reader has 

to deduce that this is the specific gene that is related to this section of the text by looking at Figure 

3C. 

 

2. For the section “Gene expression during brittle star arm regeneration recapitulates major 

regeneration Phases” both transcription factors and evidence for “binding motifs associated with 

several TF” enriched around the TSS of genes expressed during regeneration are discussed. I see in 

the Methods how the transcription factor binding motif enrichments were identified with HOMER, but 

can you expand on how you identified transcription factors? In the Methods section under “Gene lists 

curation” I found this sentence “We generated a list of TFs based on the presence of DNA-binding 

PFAM domains.” Can this be described in more detail? How exactly did you run the PFAM search? Did 

you use hmmscan or InterProScan or another method? Were default parameters and e-value cutoffs 

used? How did you curate the results for DNA-binding domains? 

 

3. Is there a difference between “Gene lists enrichment tests” and “Gene ontology enrichment tests”? 

Were both performed with “the enricher function from the ClusterProfiler R package” as described in 

the Methods? In the manuscript this is unclear. Please clarify. 

 

4. In the Explant experiments section, two of the five genes with the “drastically opposite expression 

patterns in the wound healing and regenerating segments” are discussed in the context of 

vertebrates/mice but it would be nice if the other three genes could be more clearly discussed 

regarding if their functions are known from vertebrates or not to support the final sentence of the 

section. Or perhaps you could add a bit to the Discussion on this part of the paper. 

 

5. In the Methods for the “Arm regeneration RNA-seq in brittle star severed arm experiments 

(explant)” the sampling is described well except for explaining how the “43 groups of 150-200 
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explants” relates to the final samples. How do these groups relate to the sampling done at two time 

points (3 days and 5 days) and three sections: proximal, medial and distal? In the end, I would like to 

know how many replicates were there for each time point and each section? So how many samples 

total were sequenced? I think this could be more clearly described and would give the reader more 

confidence to evaluate whether the experiment was designed well with enough replication. 
 

Author Rebuttal to Initial comments   
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Decision Letter, first revision: 

 
13th March 2024 

 

*Please ensure you delete the link to your author homepage in this e-mail if you wish to forward it to 

your co-authors. 

 

Dear Ferdinand, 

 

Your revised manuscript entitled "The brittle star genome illuminates the genetic basis of animal 

appendage regeneration" has now been seen by the same three reviewers, whose comments are 

attached. You will see that while Reviewers 2 and 3 are satisfied with the revisions, the first reviewer 

still has concerns which will need to be addressed before we can offer publication in Nature Ecology & 

Evolution. We are particularly concerned with points 1 and 2 of their comments. We will therefore 

need to see your responses to the criticisms raised along with a revised manuscript, before we can 

reach a final decision regarding publication. 

 

We therefore invite you to revise your manuscript taking into account all reviewer and editor 

comments. Please highlight all changes in the manuscript text file in Microsoft Word format. 

 

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 manuscript: 

 

* Include a “Response to reviewers” document detailing, point-by-point, how you addressed each 

reviewer comment. If no action was taken to address a point, you must provide a compelling 

argument. This response will be sent back to the reviewers along with the revised manuscript. 

 

* If you have not done so already please begin to revise your manuscript so that it conforms to our 

Article format instructions at http://www.nature.com/natecolevol/info/final-submission. Refer also to 

any guidelines provided in this letter. 

 

* Include a revised version of any required reporting checklist. It will be available to referees (and, 

potentially, statisticians) to aid in their evaluation if the manuscript goes back for peer review. A 

revised checklist is essential for re-review of the paper. 

 

Please use the link below to submit your revised manuscript and related files: 

 

[REDACTED] 

 

Note: This URL links to your confidential home page and associated information about manuscripts 
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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 manuscript within four to eight weeks. If you cannot send it within 

this time, please let us know. We will be happy to consider your revision so long as nothing similar has 

been accepted for publication at Nature Ecology & Evolution or published elsewhere. 

 

Nature Ecology & Evolution 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. 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 www.springernature.com/orcid. 

 

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 review your 

work. 

 

[REDACTED] 

 

Reviewers' comments: 

 

Reviewer #1 (Remarks to the Author): 

 

1. A notable aspect of this study is the exceptional rate of genomic rearrangement within the brittle 

star genome, making the accuracy of the genome assembly paramount. 

Although the revised Figure S1 and its accompanying k-mer spectrum suggest the effective removal of 

heterozygous haplotypes, they fall short of confirming the structural integrity and accuracy of the 

assembly—a critical element for the study's validity. The methodology for estimating the targeted 

genome size at 3 Gb remains unclear, as do the measures employed to ensure the final assembly size 

of 1.57 Gb does not exceed the anticipated 1.33 Gb through over-assembly. 

Given that 3D-DNA and YAHS are scaffolders rather than assemblers, which dependent on both the 

fragmentation degree and precision of input contigs and subsequent manual curation via Hi-C map 

analysis tools such as Juicebox, the authors are urged to: 1) reassemble the contigs using an 

alternative assembler like NextDenovo, which shows better benchmarking than flye for nanopore 

reads and highly heterozygous genomes (Sun, Li et al. 2021), and 2) reapply scaffolding with the 

NextDenovo contig assembly, generating Hi-C heatmaps for both flye and NextDenovo assemblies 

under various curation conditions to compare different chromosomal configurations (e.g., 19-21 

chromosomes). 

Moreover, for such extensively rearranged genome, mere reliance on standard metrics such as BUSCO 

and N50 is insufficient. To decisively exclude mis-assembly, the author should perform genome 

evaluation and correction using tools such as Inspector, QUAST, CRAQ, and conduct whole-genome 
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resequencing with independent samples to confirm the consistency of these rearrangements within the 

population. 

 

2. The lack of new histological or functional data leaves the biological significance of the Hox gene 

rearrangements unclear. The authors also acknowledge that the role of Hox genes across echinoderm 

development remains largely unexplored. It would be prudent, therefore, to condense the Hox section 

and incorporate it into the preceding genomic rearrangement section as a specific instance. 

Additionally, the rearrangements within the Hox gene still raise concerns about the choice of sperm as 

the input material, due to the unique hybrid haploid genomes produced by meiotic recombination in 

each sperm cell. In human, it only needs 90 sperm cells to construct the recombination map which is 

consistent with population-wide data (Wang, Fan et al. 2012). Sequencing a vast number of sperm 

cells introduces risk of mis-assembly due to the combination of heterozygous reads. 

Although the authors listed 9 papers and 1 blog of echinoderm genome studies using sperm or gonad, 

studies No.3,4,7 used multiple tissues including muscle and the contig N50s of study No.1,2,4,5,6,7 

are 55kb, 9kb, 190kb, 219kb, 11kb/18kb, 128kb, which are far from the current standard of a high-

quality genome (contig N50 >1Mb) (Wang and Wang 2023). To add more evidence, the author should 

present a read coverage plot for the entire Hox gene and its ±2kb flanking regions to verify sufficient 

supporting reads at the rearrangement junctions. 

 

3. The manuscript includes a section on tandem gene duplications linked to the brittle star's larval 

skeleton and bioluminescence, yet these duplications lack functional validation and relevance to the 

paper's focus on regeneration. It is suggested to omit this section. 

 

4. Another stated objective of the manuscript is to determine whether regeneration represents an 

ancestral trait or a product of convergent evolution, as suggested in the Lines 90-96. However, the 

absence of innovative insights into this question significantly detracts from the paper's novelty. The 

assertion that the brittle star serves as a novel model for regeneration because of its lower rate of 

gene complement and gene expression evolution, is sort of paradoxical given the discovery of high 

rates of inter-chromosomal rearrangement and alterations in the highly conserved Hox gene within 

this species. Could the observed high rate of rearrangement also account for the limited number of 

conserved genes identified across the three examined species? The authors should consider including 

at least one additional conserved echinoderm species to elucidate the regeneration findings. 

 

5. The claim of limited number of regeneration dataset appears peculiar. According to Figure 1 of their 

cited paper (Srivastava 2021), echinoderm regeneration is classified under "whole-body regeneration," 

indicating that the regenerative capacity and mechanisms should not be determined barely based on 

the site of injury. Therefore, the inclusion of both structural and whole-body regenerating organisms 

for a comprehensive comparative analysis is warranted to elucidate the evolutionary trajectory of 

regeneration. Numerous animal clades, including amphioxus (Liang, Rathnayake et al. 2019), 

earthworm (Shao, Wang et al. 2020), aceol worm (Gehrke, Neverett et al. 2019, Hulett, Kimura et al. 

2023), hydra (Petersen, Hoger et al. 2015, Murad, Macias-Munoz et al. 2021) and recently, 

ctenophore (Mitchell, Edgar et al. 2024), have been the subjects of time-series transcriptome studies 

during regeneration. Notably, some of these studies incorporate single-cell and spatio-temporal 

transcriptome data, offering a profound understanding of the complex interplay among the molecular 

and cellular processes and define cell differentiation trajectories, which is also absent in current study. 
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Reviewer #2 (Remarks to the Author): 

 

The authors have address all major comments. The re-writing is appropriately executed. This work 

would be a great addition to the field. 

 

 

Reviewer #3 (Remarks to the Author): 

 

 

In the response to the referees and in the revised manuscript, the authors have addressed all of my 

concerns and modified the text accordingly. They now provide additional details in the methods and 

main text to clarify some key points that were previously confusing. 
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I feel that all of my concerns have been adequately addressed and have no further comments. 

 

 

 

 

 

********************END******************** 
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http://creativecommons.org/licenses/by/4.0/


 
 

 

43 
 

 

 Open Access This file is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. In the cases where the authors are anonymous, 
such as is the case for the reports of anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work. The images or other third party material in this file are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  

 

http://creativecommons.org/licenses/by/4.0/


 
 

 

44 
 

 

 Open Access This file is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. In the cases where the authors are anonymous, 
such as is the case for the reports of anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work. The images or other third party material in this file are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  

http://creativecommons.org/licenses/by/4.0/


 
 

 

45 
 

 

 Open Access This file is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. In the cases where the authors are anonymous, 
such as is the case for the reports of anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work. The images or other third party material in this file are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  

http://creativecommons.org/licenses/by/4.0/


 
 

 

46 
 

 

 Open Access This file is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. In the cases where the authors are anonymous, 
such as is the case for the reports of anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work. The images or other third party material in this file are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  

http://creativecommons.org/licenses/by/4.0/


 
 

 

47 
 

 

 Open Access This file is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. In the cases where the authors are anonymous, 
such as is the case for the reports of anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work. The images or other third party material in this file are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  

http://creativecommons.org/licenses/by/4.0/


 
 

 

48 
 

 

 Open Access This file is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. In the cases where the authors are anonymous, 
such as is the case for the reports of anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work. The images or other third party material in this file are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  

http://creativecommons.org/licenses/by/4.0/


 
 

 

49 
 

 

 Open Access This file is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. In the cases where the authors are anonymous, 
such as is the case for the reports of anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work. The images or other third party material in this file are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  

http://creativecommons.org/licenses/by/4.0/


 
 

 

50 
 

 

 Open Access This file is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. In the cases where the authors are anonymous, 
such as is the case for the reports of anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work. The images or other third party material in this file are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  

http://creativecommons.org/licenses/by/4.0/


 
 

 

51 
 

 

 Open Access This file is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. In the cases where the authors are anonymous, 
such as is the case for the reports of anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work. The images or other third party material in this file are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  

http://creativecommons.org/licenses/by/4.0/


 
 

 

52 
 

 

 Open Access This file is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. In the cases where the authors are anonymous, 
such as is the case for the reports of anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work. The images or other third party material in this file are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  

http://creativecommons.org/licenses/by/4.0/


 
 

 

53 
 

 

 Open Access This file is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. In the cases where the authors are anonymous, 
such as is the case for the reports of anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work. The images or other third party material in this file are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  

http://creativecommons.org/licenses/by/4.0/


 
 

 

54 
 

 

 Open Access This file is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. In the cases where the authors are anonymous, 
such as is the case for the reports of anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work. The images or other third party material in this file are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  

 

http://creativecommons.org/licenses/by/4.0/


 
 

 

55 
 

 

 Open Access This file is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate if changes were made. In the cases where the authors are anonymous, 
such as is the case for the reports of anonymous peer reviewers, author attribution should be to 'Anonymous Referee' followed by a clear 
attribution to the source work. The images or other third party material in this file are included in the article’s Creative Commons license, unless 
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  

 

Decision Letter, second revision:   

 
 23rd April 2024 

 

Dear Ferdinand, 

 

Thank you for submitting your revised manuscript "The brittle star genome illuminates the genetic 

basis of animal appendage regeneration" (NATECOLEVOL-23112660B). It has now been seen again by 

Reviewer #1 and their comments are below. The reviewer is not supportive of publication but they 

have no remaining specific technical issues and we'll be happy in principle to publish it in Nature 

Ecology & Evolution, pending minor revisions to comply with our editorial and formatting guidelines. 

 

You will need to reduce the length of your manuscript to no more than 5000 words (this is already 

much longer than our typical length of 3500 and should be considered an absolute limit). Our 

preference is to remove the section "Tandem duplications of key genes likely contribute to brittle star 

larval skeleton and bioluminescence", which is not very insightful and its removal would help 

streamline the paper. 

 

Please email us a copy of the file in an editable format (Microsoft Word or LaTex)-- we can not 

proceed with PDFs at this stage. 

 

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. 

 

Thank you again for your interest in Nature Ecology & Evolution. Please do not hesitate to contact me 

if you have any questions. 

 

[REDACTED] 

 

Reviewer #1 (Remarks to the Author): 

 

First, I appreciate the author's serious attention to the review comments and their diligent efforts to 

address each point raised. However, I am a little surprised that the responses appear overly 

defensive, seemingly more concerned with formally refuting the reviewer. It is important to remember 

that each responsible reviewer spends extra time and effort reading the manuscript, reviewing 

literatures, and providing their feedback, with no intention to impede the manuscript’s publication but 

to enhance the robustness of the findings and the solidity of the conclusions. The essence of science 

lies in its falsifiability and any high-quality work must withstand scrutiny from various perspectives. 

This rigorous peer review system and the critical thinking maintain in pursuit of truth are crucial 

supports for the healthy development of the scientific field. This rigor also upholds Nature Ecology & 

Evolution's high standards of "publishing the best research from across ecology and evolutionary 

biology". 
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For studies reliant on genomic data, the quality of the genome is paramount. The materials, methods, 

and results must undergo rigorous scrutiny. Advanced algorithms and sequencing technologies do not 

guarantee high-quality genomes, as shown by the unsatisfactory results from state-of-the-art tools 

like Raven, Canu, and NextDenovo used by the authors. This issue also exists in published articles, 

such as in the Wellcome Sanger Institute's 25 Genomes for 25 Years project, where the genome of the 

king scallop showed good N50 and BUSCO scores but was incorrectly annotated with over 60,000 

genes (Kenny, McCarthy et al. 2020). This 'gene-rich' erroneous conclusion was widely cited in the 

field, causing considerable controversy. It was not until 2022 that another team reassembled the 

genome and corrected the gene count to 26,995 (Zeng, Liu et al. 2021), after which the revised 

genome was accepted by prominent scholars for comparative genomic studies in journals such as 

Nature (Martin-Zamora, Liang et al. 2023) and PNAS (Zhang, Yanez-Guerra et al. 2022). In this study, 

a significant number of genomic rearrangements and inconsistent chromosome numbers are reported. 

Given Nature Ecology & Evolution 's reputation and broad influence, it is natural for reviewers to 

propose cautious genomic quality control suggestions to minimize risks and potential subsequent 

impacts. 

 

The focus of the manuscript should remain on the brittle star's regeneration mechanism. Sections on 

Hox and tandem gene duplications lack functional experiments and are not significantly related to the 

main topic of regeneration, which impedes the narrative flow. Less is more, I sincerely suggest that 

reducing these sections would enhance the focus and quality of the overall manuscript. Of course, I 

would fully respect the editor's decision on this matter. 

 

It is confusing that the author claims the novelty of this article lies in "conducting the first comparative 

analysis of temporal gene expression dynamics across vertebrate and invertebrate species, using 

standard comparative methodologies from the evo-devo field, and revealing that proliferation is the 

most conserved phase of regeneration. No previous study has conducted similar investigations before 

or has reported similar findings...". Firstly, the author needs to consider whether the universality of 

evolutionary patterns derived from comparisons among just three species is broad enough. Secondly, 

as proliferation represents an undifferentiated cellular stage in the regeneration process, finding 

similar gene repertoire across species seems not highly unexpected, and it has been reported and 

discussed as such in many studies (Somorjai, Somorjai et al. 2012, Ricci and Srivastava 2018, 

Daponte, Tylzanowski et al. 2021). If I understand correctly, Nature Ecology & Evolution is seeking 

articles that achieve conceptual breakthroughs in ecology and evolutionary biology. Unfortunately, I 

am not convinced what the author claims necessarily meet this requirement. If I have overlooked any 

key points, I hope the author could explain their contributions in more detail for a broader audience. 
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Our ref: NATECOLEVOL-23112660B 

 

 

26th April 2024 

 

 

Dear Dr. Marlétaz, 

 

Thank you for your patience as we’ve prepared the guidelines for final submission of your Nature 

Ecology & Evolution manuscript, "The brittle star genome illuminates the genetic basis of animal 

appendage regeneration" (NATECOLEVOL-23112660B). Please carefully follow the step-by-step 

instructions provided in the attached file, and add a response in each row of the table to indicate the 

changes that you have made. Please also check and comment on any additional marked-up edits we 

have proposed within the text. Ensuring that each point is addressed will help to ensure that your 

revised manuscript can be swiftly handed over to our production team. 

 

**We would like to start working on your revised paper, with all of the requested files and forms, as 

soon as possible (preferably within two weeks). Please get in contact with us immediately if you 

anticipate it taking more than two weeks to submit these revised files.** 

 

When you upload your final materials, please include a point-by-point response to any remaining 

reviewer comments. 

 

If you have not done so already, please alert us to any related manuscripts from your group that are 

under consideration or in press at other journals, or are being written up for submission to other 
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journals (see: https://www.nature.com/nature-research/editorial-policies/plagiarism#policy-on-

duplicate-publication for details). 

 

In recognition of the time and expertise our reviewers provide to Nature Ecology & Evolution’s editorial 

process, we would like to formally acknowledge their contribution to the external peer review of your 

manuscript entitled "The brittle star genome illuminates the genetic basis of animal appendage 

regeneration". For those reviewers who give their assent, we will be publishing their names alongside 

the published article. 

 

Nature Ecology & Evolution offers a Transparent Peer Review option for new original research 

manuscripts submitted after December 1st, 2019. As part of this initiative, we encourage our authors 

to support increased transparency into the peer review process by agreeing to have the reviewer 

comments, author rebuttal letters, and editorial decision letters published as a Supplementary item. 

When you submit your final files please clearly state in your cover letter whether or not you would like 

to participate in this initiative. Please note that failure to state your preference will result in delays in 

accepting your manuscript for publication. 

 

Cover suggestions 

 

We welcome submissions of artwork for consideration for our cover. For more information, please see 

our guide for cover artwork. 

 

If your image is selected, we may also use it on the journal website as a banner image, and may need 

to make artistic alterations to fit our journal style. 

 

Please submit your suggestions, clearly labeled, along with your final files. We’ll be in touch if more 

information is needed. 

 

 

Nature Ecology & Evolution has now transitioned to a unified Rights Collection system which will allow 

our Author Services team to quickly and easily collect the rights and permissions required to publish 

your work. Approximately 10 days after your paper is formally accepted, you will receive an email in 

providing you with a link to complete the grant of rights. If your paper is eligible for Open Access, our 

Author Services team will also be in touch regarding any additional information that may be required 

to arrange payment for your article. 

 

Please note that Nature Ecology & Evolution 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. Find out more 

about Transformative Journals 

 

Authors may need to take specific actions to achieve compliance with funder and 

institutional open access mandates. If your research is supported by a funder that requires 

immediate open access (e.g. according to Plan S principles) then you should select the gold OA route, 

http://creativecommons.org/licenses/by/4.0/
https://www.nature.com/documents/Nature_covers_author_guide.pdf
https://www.springernature.com/gp/open-research/transformative-journals
https://www.springernature.com/gp/open-research/transformative-journals
https://www.springernature.com/gp/open-research/funding/policy-compliance-faqs
https://www.springernature.com/gp/open-research/plan-s-compliance
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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.nature.com/nature-portfolio/editorial-policies/self-archiving-and-license-to-

publish. Those licensing terms will supersede any other terms that the author or any third party may 

assert apply to any version of the manuscript. 

 

For information regarding our different publishing models please see our Transformative 

Journals page. If you have any questions about costs, Open Access requirements, or our legal forms, 

please contact ASJournals@springernature.com. 

 

 

 

Please use the following link for uploading these materials: 

[REDACTED] 

 

If you have any further questions, please feel free to contact me. 

 

 

[REDACTED] 

 

 

Reviewer #1: 

Remarks to the Author: 

First, I appreciate the author's serious attention to the review comments and their diligent efforts to 

address each point raised. However, I am a little surprised that the responses appear overly 

defensive, seemingly more concerned with formally refuting the reviewer. It is important to remember 

that each responsible reviewer spends extra time and effort reading the manuscript, reviewing 

literatures, and providing their feedback, with no intention to impede the manuscript’s publication but 

to enhance the robustness of the findings and the solidity of the conclusions. The essence of science 

lies in its falsifiability and any high-quality work must withstand scrutiny from various perspectives. 

This rigorous peer review system and the critical thinking maintain in pursuit of truth are crucial 

supports for the healthy development of the scientific field. This rigor also upholds Nature Ecology & 

Evolution's high standards of "publishing the best research from across ecology and evolutionary 

biology". 

 

For studies reliant on genomic data, the quality of the genome is paramount. The materials, methods, 

and results must undergo rigorous scrutiny. Advanced algorithms and sequencing technologies do not 

guarantee high-quality genomes, as shown by the unsatisfactory results from state-of-the-art tools 

like Raven, Canu, and NextDenovo used by the authors. This issue also exists in published articles, 

such as in the Wellcome Sanger Institute's 25 Genomes for 25 Years project, where the genome of the 

king scallop showed good N50 and BUSCO scores but was incorrectly annotated with over 60,000 

genes (Kenny, McCarthy et al. 2020). This 'gene-rich' erroneous conclusion was widely cited in the 

field, causing considerable controversy. It was not until 2022 that another team reassembled the 

genome and corrected the gene count to 26,995 (Zeng, Liu et al. 2021), after which the revised 

genome was accepted by prominent scholars for comparative genomic studies in journals such as 

http://creativecommons.org/licenses/by/4.0/
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Nature (Martin-Zamora, Liang et al. 2023) and PNAS (Zhang, Yanez-Guerra et al. 2022). In this study, 

a significant number of genomic rearrangements and inconsistent chromosome numbers are reported. 

Given Nature Ecology & Evolution 's reputation and broad influence, it is natural for reviewers to 

propose cautious genomic quality control suggestions to minimize risks and potential subsequent 

impacts. 

 

The focus of the manuscript should remain on the brittle star's regeneration mechanism. Sections on 

Hox and tandem gene duplications lack functional experiments and are not significantly related to the 

main topic of regeneration, which impedes the narrative flow. Less is more, I sincerely suggest that 

reducing these sections would enhance the focus and quality of the overall manuscript. Of course, I 

would fully respect the editor's decision on this matter. 

 

It is confusing that the author claims the novelty of this article lies in "conducting the first comparative 

analysis of temporal gene expression dynamics across vertebrate and invertebrate species, using 

standard comparative methodologies from the evo-devo field, and revealing that proliferation is the 

most conserved phase of regeneration. No previous study has conducted similar investigations before 

or has reported similar findings...". Firstly, the author needs to consider whether the universality of 

evolutionary patterns derived from comparisons among just three species is broad enough. Secondly, 

as proliferation represents an undifferentiated cellular stage in the regeneration process, finding 

similar gene repertoire across species seems not highly unexpected, and it has been reported and 

discussed as such in many studies (Somorjai, Somorjai et al. 2012, Ricci and Srivastava 2018, 

Daponte, Tylzanowski et al. 2021). If I understand correctly, Nature Ecology & Evolution is seeking 

articles that achieve conceptual breakthroughs in ecology and evolutionary biology. Unfortunately, I 

am not convinced what the author claims necessarily meet this requirement. If I have overlooked any 

key points, I hope the author could explain their contributions in more detail for a broader audience. 
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Final Decision Letter: 

 
29th May 2024 

 

Dear Dr Marlétaz, 

 

I'm writing in the temporary absence of my colleague Vera Domingues. We are pleased to inform you 

that your Article entitled "The brittle star genome illuminates the genetic basis of animal appendage 

regeneration", has now been accepted for publication in Nature Ecology & Evolution. 

 

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

and Evolution 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. 

 

Due to the importance of these deadlines, we ask you please us know now whether you will be difficult 

to contact over the next month. If this is the case, we ask you provide us with the contact information 

(email, phone and fax) of someone who will be able to check the proofs on your behalf, and who will 

be available to address any last-minute problems . Once your paper has been scheduled for online 

publication, the Nature press office will be in touch to confirm the details. 

 

Acceptance of your manuscript is conditional on all authors' agreement with our publication policies 

(see www.nature.com/authors/policies/index.html). 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). 

 

Please note that Nature Ecology & Evolution 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. Find out more 

about Transformative Journals 

 

Authors may need to take specific actions to achieve compliance with funder and 

institutional open access mandates. If your research is supported by a funder that requires 

immediate open access (e.g. according to Plan S principles) 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 
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href="https://www.nature.com/nature-portfolio/editorial-policies/self-archiving-and-license-to-

publish. Those licensing terms will supersede any other terms that the author or any third party may 

assert apply to any version of the manuscript. 

 

In approximately 10 business days 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. 

 

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