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Environmental Assessment: We have conducted dozens of surveys and interviews with all the stakeholders including scientists, 

librarians, funding agencies, media and more.  The results are consistent: The current model is broken and not sustainable, but no 

one has come up with a better solution.   

Standardized Rubric: We have generated an extensive reviewing rubric with over 35 questions to address every aspect of the 

manuscript, from the title to the results to the references. This provides for a comprehensive review by all 3 peer reviewers and is 

designed to reduce language barriers allowing for non-native English reviewers to participate in an English dominated field. 

Peer Reviewer Compensation: Paying peer reviewers allows for better control over the review process, from timing to generating a 

comprehensive review. It also legitimizes the process, generating high quality peer reviews. We know this is controversial, but it 

shouldn’t be, and we are not even close to paying the reviewers what they are worth.  There is no incentive to provide “good” 

reviews, only honest opinions by experts in the field. 

Getting the Word Out: This is a very novel process and naturally people are curious.  We have had conducted several interviews with 
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Reviewers have never encountered such a rigorous review process but felt the end result and compensation were worth it.  Authors 

have never received such a comprehensive review that incorporates details of where the reviewers came from while still being 

double blind. See below for an example of the Reviewers Report. 

“I can tell you that we are all exhausted from what has become an extremely inefficient, subjective, arbitrary, conflict-laden and not 
always competent publication process.  I have gone through publications that involved 8 reviewers where a paper ended up getting 
rejected with a single reviewer objecting and 7 in favor of publication after almost 2 years of editorial indecision.   I don’t want to do this 
anymore.  It takes the fun out of science for me.” [Anonymous author] 
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Peer Premier – Next Steps and What we Need. 

Scientists 

Imagine if your paper could have a professional review within a week or so and all you had to do is post the paper and its review on 

your libraries website where it would be indexed, discoverable and free to anybody who wanted access to it.  Granting agencies 

would accept it, the hiring committee would accept it and your tenure and promotion committee would accept it.  All the time 

required for formatting and sending it to different journals and waiting for the reviews would be freed up and the high costs of 

publishing open access would go back into your research.  This may be  scientific eutopia, but that is exactly what we are striving 

for.  You’ve told us, and we know first-hand, how painful and expensive it is to publish in today’s environment.  So, join us to seek a 

better way to disseminate scientific research.     

Funding Agencies 

Funding agencies are the agents of change when it comes to removing the biases of the journal impact factor from grant review.  

They are behind our vision 100% and have been very encouraging in our mission.  We need funding agencies to continue to 

promote a journal-independent review process.  From our environmental analysis we discovered that around 25% of grant 

applications have a preprint attached to them but that the grant reviewers often ignore this preprint.  This is unfortunate as the 

preprint accurately reflects the latest data to come from the grant applicant.  If the preprint came with a Peer Premier review, 

would the grant reviewer treat it any differently?  We encourage funding agencies to instruct their grant reviewers to treat this 

peer-reviewed preprint (dare we say PeerPrint?) as they would a published paper.  

University Administrators 

Several universities in Europe have already taken steps in removing journal impact factors from their assessment of applicants for 

faculty positions and tenure and promotion.  We applaud this direction.  What better way to evaluate a candidate then to have their 

peers provide quantitative and qualitative feedback on their research that is independent of the journal impact factor!  The double-

blind peer review process used by Peer Premier is one way that can generate an unbiased and clear assessment of the quality, 

novelty and relevance of the researcher’s productivity without relying on the journal impact factor.  We need Deans, Chairs and 

other administrators to acknowledge and accept that there are alternative ways to assess research output. 

Subject Experts 

Journals might call these editors, but since we are not a journal and don’t accept or reject any paper we want to distinguish their 

role from the more traditional journal-associated role.  The role of the Subject Expert is to act as an intermediary between the 

authors and the reviewers and ensure that the reviews are in line with the subject material.  The subject editors have the same 

vision as Peer Premier and abide by the rules and governance of Peer Premier, which is to reduce bias, be more transparent and 

provide an equitable, high quality review product. If you are interested in becoming a Subject Expert please contact us.  We would 

love to have like-minded people join us to disseminate science that is high quality, unbiased and free. 
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organelle partitioning within a species of nematodes.

Weak Points: While the authors are able to narrow down a list of candidates they do not discuss or list the 
annotated functions of these genes; I feel that many of the discussion points are out of sync with the results presented; 
Expansion of the discussion is needed to place these results within the broader literature and future applications.
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Title

Accurately re�ects the conclusions of the manuscript. 

Is su�ciently detailed enough to get the point across.

Does not overstate the conclusions of the paper.

Abstract
t

The abstract is clear and succinct. 

The abstract draws accurate and meaningful 
conclusions. 

The abstract accurately re�ects the main points of the 
paper. 

Comments on the Abstract. 
Reviewer #1

Reviewer #2

Reviewer #3

Comments on the title. 
Reviewer #1

Reviewer #2

Reviewer #3

Description of the material and methods.

Sources of materials (references, manufacturer, etc). 

Details that would allow replication of this study . 

Ethics/animal approval with appropriate protocol 
identi�ers have been included? 

Comments on the Material and Methods.
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Reviewer #2

Reviewer #3

Results

Model

Please indicate if the 
source of the model is 
necessary for proper 
evaluation of the results or 
to reproduce the 
experiment. 

Please indicate if the sex 
and age of the model is 
necessary for proper 
evaluation of the results or 
to reproduce the 
experiment.

Please indicate if the 
number of replicates per 
experiment is necessary 
for proper evaluation of the 
results or to reproduce the 
experiment.

Neccessary?
How well 
described?

(1=Disagree - 10=Agree)

Material and Methods

(1=Disagree - 10=Agree)

Reviewer #1 Reviewer #2 Reviewer #3
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Reviewer #1

Reviewer #3

Please indicate if the strain or 
line description (eg. 
transgenic, mutant, reporter, 
etc) is necessary for proper 
evaluation of the results or to 
reproduce the experiment.

Please indicate if controls are 
necessary for proper 
evaluation of the results or to 
reproduce the experiment.

Based on the information above, rate your overall 
satis�cation with the description of the model used for 
this   particular point

Please provide comments on the model(s) used for this 
study (suitability, alternatives, etc).

Model (cont'd)

Neccessary?
How well 
described?

Reviewer #2

Techniques

Using the slider below, are the techniques (eg., Western 
blot, xenograph, luciferase reporter, X-ray, etc)   
appropriate to address the point in question? (1=Not 
appropriate - 10=very appropriate) 

Please provide comments on the techniques and 
identify limitations and improvements.

Reviewer #1

Reviewer #2

Reviewer #3

Experimental Design

These are unique experiments, not duplicates of 
previous published experiments.

The results are new.  That is they are not simply 
confirming known results.

The experimental design is adequate for the point 
the authors are trying to make. 

Comments on the Experimental Design.
Reviewer #1

Reviewer #2

Reviewer #3

Novelty

How novel are the models, techniques, 
technologies and experiments that the authors use 
to use address this point? (1=Existing Technology 
- 10=New Innovation)

How does this research build on existing 
research? (1=Does not advance - 10=Significantly advances) 

Assess the overall novelty of the manuscript 
based on the methods and the results obtained. 
(1=Lacks novelty - 10=Very novel)

Comments on the novelty and potential innovation. 
Reviewer #1

Reviewer #2

Reviewer #3

R1

R2

R3

R1

R2
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(1=Disagree - 10=Agree) 
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Statistics

Rate your overall satisfaction with the statistics 
for this manuscript. (1=Dissatisfied - 10=Satisfied) 

Rate your overall satisfaction with the number of 
biological replicates. (1=Dissatisfied - 10=Satisfied)

R1 R2 R3
Is the data supported by the 
appropriate statistics?

Statistics are not required.

I am unable to accurately evaluate the 
statistics used.

Replicates not provided when they 
should be.

Multiple reps provided but not 
statistically evaluated.

No statistics were included when they 
should have been.

Some statistics included or stats 
included but of the wrong type or stats 
included but indication of the statistic 
that were used or the parameters of 
the stats not included.

Statistics are included and may be of 
the right type but information is 
missing.

Statistics are included, of the right 
type with appropriate information 
included.

Other

Comment on the statistics.
Reviewer #1

Reviewer #2

Reviewer #3

Controls

Are negative controls provided? 

Are positive controls provided? 

Are the controls used appropriate? 

Do the authors justify their use of controls? 

Reviewer #2

Reviewer #3

Comment on the controls. 
Reviewer #1

Evidence

What is your overall evaluation of the 
readability of the data presented? (clear labels, 
units, , font size, etc)

What is your overall evaluation of the 
organization of the data? 

What is your overall evaluation of the quality of 
the data presented? 

What is your overall evaluation of the 
presentation of the data? 

Evaluation is...? (1=missing - 10=complete)

(1=None of the time - 10=All of the time) 

(1=Poor - 10=Excellent) 
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Evidence Cont'd

Please provide speci�c comments about each of 
the points that the authors are trying to make. For 
example , you may agree with their conclusions about 
some experiments, but not others, so please 
elaborate. 

Reviewer #1

Reviewer #2

Reviewer #3

Depth

Your overall satisfaction with the number of 
experiments or approaches used to address their 
topic (1=Very Dissatisfied - 10=Very Satisfied)

Please provide specific comments about each of 
the points that the authors are trying to make 
regarding the depth of the research. For example, 
some questions may be fully addressed, but other 
questions may only have preliminary data, so 
please elaborate. 

Reviewer #1

Reviewer #2

Reviewer #3

Importance and Relevance

Rate the overall importance of the research to the main 
objective of the paper.(1=Not Important - 10=Very 
Important)

Importance and Relevance Cont'd

Rate the overall importance of the research to the 
speci�c �eld of study.  (1=not important - 10=very important) 

Rate the overall importance of the research to the 
scienti�c �eld in general. (1=not important - 10=very 
important)

Please provide speci�c comments regarding 
importance and relevance. For example, some 
experiments may be more important than others, 
so please elaborate. 

Reviewer #2

Reviewer #3

Reviewer #1

Concerns

Do you have any concerns about this manuscript that 
have not been addressed with the previous 
questions? (1=Major Concerns - 10=No Concerns)

Please provide speci�c comments regarding any 
concerns you may have.

Reviewer #2

Reviewer #3

Reviewer #1
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The discussion avoids unnecessarily repeating 
the results.

Discussion

The main conclusions are justi�ed by the results 
presented.

The discussion puts the results into context with the 
current understanding in the �eld. 

Limitations have been discussed. 

Authors acknowledge obvious unanswered questions. 

Please provide comments or concerns you may have 
regarding the discussion.
Reviewer #1

Reviewer #2

Reviewer #3

Authors include the most up to date and relevant 
(primary research) references. 

References

Reviewer #2

Reviewer #3

The references are su�ciently extensive. 

Please provide comments or concerns 
you may have regarding the references. 

Reviewer #1

(1=Disagree - 10=Agree) (1=Disagree - 10=Agree) 
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Weak Points of the paper.

Major Points of concern not addressed above. 

Minor Points of concern not addressed above. 

Reviewer #2

Reviewer #3

Strong Points of the paper.
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Reviewer #3

Reviewer #2
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	Abstract Comments-R3: The abstract is quite brief and does not really cover the full scope of the manuscript. Adding a few more sentences to expand on the manuscripts context and results would add value here
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Reviewer Feedback on Response?:
Changes are satisfactory
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Author Response:
NA
Reviewer Feedback on Response?:
NA
	Model comments-R1: unique biology, no alternative
Author Response:
NA
Reviewer Feedback on Response?:
No
	Techn1-ave: 9.333333
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Reviewer Feedback on Response?:
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	Comments Techniques-R3: A large array of techniques was used within this manuscript. Each were appropriate in their own right. The authors also produced a genome, which then formed a common anchor point between QTL mapping studies and the other methods utilised in the manuscript (i.e., transcriptome analysis). Not only were the analysis complimentary, but the authors also approached each analysis in multiple ways (where appropriate) such as generating linkage maps with and without the X chromosome, to ensure its integrity.
Author Response:
NA
Reviewer Feedback on Response?:
NA
	ExpDes-1-ave: 9.333333
	ExpDes-1a: 9
	ExpDes-1b: 10
	ExpDes-1c: 9
	ExpDes-2 ave: 9.333333
	ExpDes-2a: 9
	ExpDes-2b: 10
	ExpDes-2c: 9
	ExpDes-3 ave: 9.333333
	ExpDes-3a: 9
	ExpDes-3b: 10
	ExpDes-3c: 9
	Exp Des Comments-R1: good overall
Author Response:
NA
Reviewer Feedback on Response?:
No
	Exp Des Comments-R2: beautiful experimental design
Author Response:
NA
Reviewer Feedback on Response?:
No further feedback
	Exp Des Comments-R3: This study is unique in the way that it employs QTL mapping and other techniques to explore not only the sex chromosomes, but also the partitioning of cellular organelles within germ cell production.
Author Response:
NA
Reviewer Feedback on Response?:
NA
	Novel-1-ave: 8.666667
	Novel-1a: 8
	Novel-1b: 10
	Novel-1c: 8
	Novel-2-ave: 8.666667
	Novel-2a: 8
	Novel-2b: 9
	Novel-2c: 9
	Novel-3-ave: 8.666667
	Novel-3a: 7
	Novel-3b: 10
	Novel-3c: 9
	Novelty Comments-R2: opens up this new model system for investigating unequal chromosome segregation
Author Response:
NA
Reviewer Feedback on Response?:
No
	Novelty Comments-R3: The techniques themselves are commonly used to address a range of scientific questions, however, the implementation of this set of techniques to the research question here is unique.
Author Response:
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Author Response:
NA
Reviewer Feedback on Response?:
No
	Stats-1-ave: 9
	Stats-1a: 9
	Stats-1b: 9
	Stats-1c: 9
	Stats-2-ave: 8.666667
	Stats-2a: 9
	Stats-2b: 8
	Stats-2c: 9
	Other-Stats: 
	Comments Statistics-R1: statical methods appropriate and clearly explained
Author Response:
NA
Reviewer Feedback on Response?:
No
	Comments Statistics-R2: appropriate QTL analysis
Author Response:
NA
Reviewer Feedback on Response?:
No
	Comments Statistics-R3: The statistics employed throughout the manuscript are specific to each analysis and were appropriately documented, presented and interpreted.
Author Response:
NA
Reviewer Feedback on Response?:
NA
	Controls 1-ave: 5
	Controls 1a: 05
	Controls 1b: 5
	Controls 1c: 5
	Controls 2-ave: 5
	Controls 2a: 05
	Controls 2b: 5
	Controls 2c: 5
	Controls 3-ave: 9
	Controls 3a: 10
	Controls 3b: 9
	Controls 3c: 9
	Controls 4-ave: 9.333333
	Controls 4a: 10
	Controls 4b: 9
	Controls 4c: 9
	Comments controls-R1: No need for controls in the experimental design used
Author Response:
NA
Reviewer Feedback on Response?:
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Author Response:
NA
Reviewer Feedback on Response?:
No
	Comments controls-R3: Within this study, the authors produced 100 lines across many different crosses to explore patterns of inheritance and expression between the major sexual morphs of nematodes. This enabled them to set various scenarios to investigate the percentage males produced by each cross in comparison to expected mendelian inheritance ratios. All of which are appropriate for controls within the downstream statistical analysis.
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Author Response:
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Reviewer Feedback on Response?:
NA
	Comments Evidence-R2: results are appropriately interpreted
Author Response:
NA
Reviewer Feedback on Response?:
No
	Comments Evidence-R1: The power of the QTL approach to fine-map the trait are limited but the authors acknowledge this and other mapping approaches are not feasible
Author Response:
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Reviewer Feedback on Response?:
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	Depth 1b: 8
	Depth 1c: 9
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Author Response:
NA
Reviewer Feedback on Response?:
NA
	Comments Depth-R2: no comments
Author Response:
NA
Reviewer Feedback on Response?:
No
	Comments Depth-R1: Overall, the manuscript describes an interesting polymorphic sex determining phenotype, generates a reference genome that will substantially aid further work on this interesting nematode model, show that an X-linked factor is probably involved in regulating the viability of nullo-X sperm and narrows down the list of potential candidates for this factor. I feel that given the substantial effort and interesting biology described this manuscript makes a significant contribution to the field. I only have a few small suggestions for the manuscript below
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Author Response:
NA
Reviewer Feedback on Response?:
NA
	Comments Imp&Rel-R2: see my concerns below and my report with suggestions to frame the study more appropriately
Author Response:
NA
Reviewer Feedback on Response?:
No
	Comments Imp&Rel-R1: Sex determining mechanisms are incredibly diverse, and in many cases the molecular mechanisms remain poorly understood, with the exception of just a handful of model systems. Even less is know about more unusual sex determining systems that differ from the standard sex chromosome systems most of us are familiar with. One type of unusual sex determination which has repeatedly evolved across diverse organisms is sex determination through DNA elimination. Such systems have evolved in rodents, several fly species as well as nematodes but remain poorly understood especially at the molecular level. One challenge in identifying the molecular underpinnings of DNA elimination is that the phenomena is often an integral part of the life cycle and therefore within-population polymorphisms are rare. In this manuscript the authors report such polymorphism in a species of nematode where males are XO but produce an excess of X-bearing sperm, and therefore an excess of daughters, as result of the elimination of nullo-X sperm. They found that the F1 offspring from a cross between two inbred lines produced significantly more male offspring and are able to attribute this to the lack of elimination of nullo-X sperm. They then attempt to map this “high male production” phenotype in order to understand provide insights into the mechanisms of nullo-X sperm elimination.    In order to map the trait to a specific genomic location the authors first generate a chromosome-level reference genome for this species as this was not yet available. They then generate, sequence and phenotype 100 recombinant lines and use a well-established QTL approach to map the trait. Unfortunately, the QTL methods used by the authors, despite the considerable effort that went into this work, is not powerful enough to fine map as they don’t capture enough recombination events. As a result, the QTL they detect spans a region just under 1Mb on the X chromosome which includes >100 genes as well as other possible non-coding targets. However, despite their inability to map the trait to an individual locus it still adds substantially to our understanding of the phenomena. They find that the region controlling nullo-X sperm elimination is acting in cis and by further analyses looking at variants that change the amino acid composition of genes in that region they are able to further narrow down the list of candidates. Also alternative, more powerful, mapping approaches such as GWAS require huge sample sizes and therefore are likely not feasible in the system.    Overall, the manuscript describes an interesting polymorphic sex determining phenotype, generates a reference genome that will substantially aid further work on this interesting nematode model, show that an X-linked factor is probably involved in regulating the viability of nullo-X sperm and narrows down the list of potential candidates for this factor. I feel that given the substantial effort and interesting biology described this manuscript makes a significant contribution to the field. I only have a few small suggestions for the manuscript below
Author Response:
NA
Reviewer Feedback on Response?:
No
	Concerns 1-ave: 8.666667
	Concerns 1a: 8
	Concerns 1b: 9
	Concerns 1c: 9
	Comments Concerns-R3: No real concerns on this manuscript or work.
Author Response:
Thank you very much for your comments.
Reviewer Feedback on Response?:
NA
	Comments Concerns-R2: This is a wonderful study into the genetics of an extraordinary reproductive system. We need many more of such studies to better understand the evolution of unusual reproductive modes and non-Mendelian systems of sex determination. It is also a beautiful illustration of how modern genomics (e.g. chromosome-level assembly) can be applied to a non-model organism. The study is well-designed, the methods clearly described and the results well presented. It was therefore really disappointing to read the Discussion. I do appreciate that the authors try to place their study in a broader evolutionary background. However, I think they could do much better. I feel that many of the discussion points are out of sink with the results presented. This already starts with the first paragraph of the Introduction that focuses on sex ratio evolution, but this system is not very appropriate to test sex allocation theory. Moreover, the authors do not come back to sex ratio evolution in the Discussion. The same holds for transgressive phenotypes, which makes up a major part of the Discussion. Transgressive phenotypes is not the most important finding of this study, and there is no evidence for hybrid formation.   I strongly advice the authors to change the context in which they present their study, as this beautiful work deserves better. In my opinion the study makes significant contributions to the underlying genetic mechanisms of non-Mendelian inheritance and unequal chromosome segregation, with reference to B chromosome evolution and meiotic drive systems. I recommend to keep the discussion closer to the mechanistic aspects, which provide plenty justification for the study. Take a look at unusual sex determination systems, such a paternal genome elimination (PGE) (e.g. scale insects), X-chromosome elimination (e.g. sciarid flies), hybridogenesis (e.g. frogs) and pseudogamous parthenogenetic (gynogenesis) systems (e.g. flatworms, nematodes, Poecilid fish). There is an awful lot to learn from these systems, both in terms of underlying genetic mechanisms and evolutionary forces. This work is an excellent approach towards this.
Author Response:
We changed the Introduction and Discussion substantially and followed the reviewer's recommendations.
Reviewer Feedback on Response?:
The Discussion is now much more in line with the Introduction and tight more to the Results. The Introduction has a more clear hypothesis and the term polarizing signal is introduced. Minor comment: the MSP is still not explained. Transgression is given less emphasis in the Discussion and subtitels have been removed. Minor comments have been sufficiently addressed.
	Comments Concerns-R1: The introduction of the manuscript, while giving a nice introduction into the system is quite concise to a point that the last paragraph where the author summarize the approach and results of the study is hard to follow for someone not intimately familiar with the methods and study system. For example, it was unclear to me what the authors meant by “transgressive phenotype” until much further into the manuscript. I would suggest maybe adding one extra paragraph of introduction explaining this phenotype and how it was derived.    While the authors are able to narrow down a list of candidates they do not discuss or list the annotated functions of these genes. Are there any genes with functions that could indicate that they might be promising candidates, such as genes involved in meiosis or spindle behaviour?    “In the ~800 Mb mapped QTL region there are 123 predicted protein-coding genes, and 75 of the candidate protein-coding genes have at least one missense mutation.” Is this a typo? The QTL is presumably 0.8 Mb given the whole genome is significantly less than 800Mb
 
Author Response:
The introduction of the manuscript, while giving a nice introduction into the system is quite concise to a point that the last paragraph where the author summarize the approach and results of the study is hard to follow for someone not intimately familiar with the methods and study system. For example, it was unclear to me what the authors meant by “transgressive phenotype” until much further into the manuscript. I would suggest maybe adding one extra paragraph of introduction explaining this phenotype and how it was derived.  >We removed the concept of transgression from the abstract and introduction to avoid confusion.     
While the authors are able to narrow down a list of candidates they do not discuss or list the annotated functions of these genes. Are there any genes with functions that could indicate that they might be promising candidates, such as genes involved in meiosis or spindle behaviour?  >The list of genes is in the reference list, https://doi.org/10.6084/m9.figshare.22820627. Unfortunately, there are no obvious candidates or candidates that suggest a role in cell division.     “In the ~800 Mb mapped QTL region there are 123 predicted protein-coding genes, and 75 of the candidate protein-coding genes have at least one missense mutation.” Is this a typo? The QTL is presumably 0.8 Mb given the whole genome is significantly less than 800Mb  >This is indeed a typo. We changed to: “In the ~800 Kb mapped QTL…”
 Reviewer Feedback on Response?:
No
 
	Discuss 1a: 9
	Discuss 1b: 9
	Discuss 1c: 9
	Discuss 1-ave: 9
	Discuss 2a: 9
	Discuss 2b: 8
	Discuss 2c: 9
	Discuss 2-ave: 8.666667
	Discuss 3a: 8
	Discuss 3b: 8
	Discuss 3c: 8
	Discuss 3-ave: 8
	Discuss 4a: 8
	Discuss 4b: 8
	Discuss 4c: 8
	Discuss 4-ave: 8
	Discuss 5a: 8
	Discuss 5b: 7
	Discuss 5c: 8
	Discuss 5-ave: 7.666667
	Comments Discussion-R3: The discussion is quite concise and could benefit from some elaborations in some cases. Most of this is expanding out their findings within the literature and drawing comparisons between similar studies either in nematodes or a wider array of species. Explicitly stating the impact of this research would also add value.
Author Response:
We expanded the Discussion to frame the work in a wider context with examples of other species.
Reviewer Feedback on Response?:
Changes are satisfactory
	Comments Discussion-R2: See my concerns    Discussion, page 23, 1st par.: this paragraph is a bit out of sink with the subtitle [see also conceptual comments above]    Page 24: Transgressive phenotypes: this is also deferring from the main findings. The interesting discussion point is how non-Mendelian segregation of chromosomes is accomplished rather than why the recombined offspring have more extreme phenotypes.
Author Response:
We changed the Discussion
Reviewer Feedback on Response?:
The Discussion is now much more in line with the Introduction and tight more to the Results. Transgression is given less emphasis in the Discussion and subtitels have been removed.
	Comments Discussion-R1: One thing that is missing for me, especially in the discussion, but also in the discussion is for the authors to place the system and their findings into the wider context of unusual sex determination systems that involve DNA/sperm elimination and of sex determination in nematodes. Doing so would likely make the manuscript more appealing to a wider audience. Maybe also some discussion of why there might be segregation genetic variation for male production in this system, given out understanding of sex ration theory.
Author Response:
We change the Discussion to include these suggestions.
Reviewer Feedback on Response?:
No
	Reference 1a: 7
	Reference 1b: 8
	Reference 1c: 9
	Reference 1-ave: 8
	Reference  2a: 7
	Reference  2b: 8.0
	Reference  2c: 9
	Reference 2-ave: 8
	Comments References-R3: The authors present an expansive list of relevant references.
Author Response:
NA
Reviewer Feedback on Response?:
NA
	Comments References-R2: See my concerns    Include more refences to extraordinary chromosomal inheritance systems and studies
Author Response:
Those were added
Reviewer Feedback on Response?:
Sufficiently addressed
	Comments References-R1: Very limited number of reference but sufficient
Author Response:
NA
Reviewer Feedback on Response?:
No
	Strong Points-R1: Sex determining mechanisms are incredibly diverse, and in many cases the molecular mechanisms remain poorly understood, with the exception of just a handful of model systems. Even less is know about more unusual sex determining systems that differ from the standard sex chromosome systems most of us are familiar with. One type of unusual sex determination which has repeatedly evolved across diverse organisms is sex determination through DNA elimination. Such systems have evolved in rodents, several fly species as well as nematodes but remain poorly understood especially at the molecular level. One challenge in identifying the molecular underpinnings of DNA elimination is that the phenomena is often an integral part of the life cycle and therefore within-population polymorphisms are rare. In this manuscript the authors report such polymorphism in a species of nematode where males are XO but produce an excess of X-bearing sperm, and therefore an excess of daughters, as result of the elimination of nullo-X sperm. They found that the F1 offspring from a cross between two inbred lines produced significantly more male offspring and are able to attribute this to the lack of elimination of nullo-X sperm. They then attempt to map this “high male production” phenotype in order to understand provide insights into the mechanisms of nullo-X sperm elimination.    In order to map the trait to a specific genomic location the authors first generate a chromosome-level reference genome for this species as this was not yet available. They then generate, sequence and phenotype 100 recombinant lines and use a well-established QTL approach to map the trait. Unfortunately, the QTL methods used by the authors, despite the considerable effort that went into this work, is not powerful enough to fine map as they don’t capture enough recombination events. As a result, the QTL they detect spans a region just under 1Mb on the X chromosome which includes >100 genes as well as other possible non-coding targets. However, despite their inability to map the trait to an individual locus it still adds substantially to our understanding of the phenomena. They find that the region controlling nullo-X sperm elimination is acting in cis and by further analyses looking at variants that change the amino acid composition of genes in that region they are able to further narrow down the list of candidates. Also alternative, more powerful, mapping approaches such as GWAS require huge sample sizes and therefore are likely not feasible in the system.    Overall, the manuscript describes an interesting polymorphic sex determining phenotype, generates a reference genome that will substantially aid further work on this interesting nematode model, show that an X-linked factor is probably involved in regulating the viability of nullo-X sperm and narrows down the list of potential candidates for this factor. I feel that given the substantial effort and interesting biology described this manuscript makes a significant contribution to the field. I only have a few small suggestions for the manuscript below
	Strong Points-R2: This is a wonderful study into the genetics of an extraordinary reproductive system. We need many more of such studies to better understand the evolution of unusual reproductive modes and non-Mendelian systems of sex determination. It is also a beautiful illustration of how modern genomics (e.g. chromosome-level assembly) can be applied to a non-model organism. The study is well-designed, the methods clearly described and the results well presented.
	Strong Points-R3: The manuscript is a substantial piece of work that bring together multiple genetic techniques to explore a particular pattern of segregation and organelle partitioning within a species of nematodes.
	Strong Weak-R1: The introduction of the manuscript, while giving a nice introduction into the system is quite concise to a point that the last paragraph where the author summarize the approach and results of the study is hard to follow for someone not intimately familiar with the methods and study system. For example, it was unclear to me what the authors meant by “transgressive phenotype” until much further into the manuscript. I would suggest maybe adding one extra paragraph of introduction explaining this phenotype and how it was derived.    While the authors are able to narrow down a list of candidates they do not discuss or list the annotated functions of these genes. Are there any genes with functions that could indicate that they might be promising candidates, such as genes involved in meiosis or spindle behaviour?    One thing that is missing for me, especially in the discussion, but also in the discussion is for the authors to place the system and their findings into the wider context of unusual sex determination systems that involve DNA/sperm elimination and of sex determination in nematodes. Doing so would likely make the manuscript more appealing to a wider audience. Maybe also some discussion of why there might be segregation genetic variation for male production in this system, given out understanding of sex ration theory.
	Strong Weak-R2: I feel that many of the discussion points are out of sink with the results presented. This already starts with the first paragraph of the Introduction that focuses on sex ratio evolution, but this system is not very appropriate to test sex allocation theory. Moreover, the authors do not come back to sex ratio evolution in the Discussion. The same holds for transgressive phenotypes, which makes up a major part of the Discussion. Transgressive phenotypes is not the most important finding of this study, and there is no evidence for hybrid formation.
	Strong Weak-R3: Expansion of the abstract is needed for more context.   Expansion of the discussion is needed to place these results within the broader literature and future applications.
	Major Points-R1: 
	Major Points-R2: See concerns above    I copy here my reviewer report that contains most of the points raise above, but also some additional ones.    The authors present a study into the genetic basis of sex determination in the nematode Auanema freiburgense. This nematode has an extraordinary reproductive mode, consisting of hermaphroditic females, XX females and XO males. Males produce sperm with and without an X chromosome, but the nullo-X sperm has reduced viability, causing non-Mendelian inheritance of the X through males resulting in biased sex ratios. Viability of the nullo-X sperm depends on the asymmetry of the spermatogonial spindle and the associated segregation of organelles.  By making crosses between lines that differ in the degree of nullo-X sperm viability, the authors find a QTL underlying the polarized segregation of the X chromosome during spermatogenesis.  This is a wonderful study into the genetics of an extraordinary reproductive system. We need many more of such studies to better understand the evolution of unusual reproductive modes and non-Mendelian systems of sex determination. It is also a beautiful illustration of how modern genomics (e.g. chromosome-level assembly) can be applied to a non-model organism. The study is well-designed, the methods clearly described and the results well presented. It was therefore really disappointing to read the Discussion. I do appreciate that the authors try to place their study in a broader evolutionary background. However, I think they could do much better. I feel that many of the discussion points are out of sink with the results presented. This already starts with the first paragraph of the Introduction that focuses on sex ratio evolution, but this system is not very appropriate to test sex allocation theory. Moreover, the authors do not come back to sex ratio evolution in the Discussion. The same holds for transgressive phenotypes, which makes up a major part of the Discussion. Transgressive phenotypes is not the most important finding of this study, and there is no evidence for hybrid formation.   I strongly advice the authors to change the context in which they present their study, as this beautiful work deserves better. In my opinion the study makes significant contributions to the underlying genetic mechanisms of non-Mendelian inheritance and unequal chromosome segregation, with reference to B chromosome evolution and meiotic drive systems. I recommend to keep the discussion closer to the mechanistic aspects, which provide plenty justification for the study. Take a look at unusual sex determination systems, such a paternal genome elimination (PGE) (e.g. scale insects), X-chromosome elimination (e.g. sciarid flies), hybridogenesis (e.g. frogs) and pseudogamous parthenogenetic (gynogenesis) systems (e.g. flatworms, nematodes, Poecilid fish). There is an awful lot to learn from these systems, both in terms of underlying genetic mechanisms and evolutionary forces. This work is an excellent approach towards this.  Further conceptual comments  Introduction, 1st par: Here its would be good to mention haplodiploids in which sex allocation is accomplished through controlling egg fertilization [but see comments above]    The introduction is missing a clearly formulated question / hypothesis. This could include an expectation about the genetic basis of the nullo-X viability [or polarizing signal of the X chromosome, see next comment]     Referring to Figure 1 it would help the non-expert reader if the authors would provide a bit more background about the role of the organelles in spermatogenesis. Why are nullo-X sperms inviable? What is the role of the major sperm protein (MSP)?  It would also be good to already introduce the term “polarizing signal of the X chromosome” here, rather than in the Discussion for the first time    Results, page 11, last par.: What about mitochondrial genes? In the M&M it is mentioned that the mitochondrial genome was also assembled. It would be good to shortly mention this here. Does this explain some of the 3% unplaced sequences?    Discussion, page 23, 1st par.: this paragraph is a bit out of sink with the subtitle [see also conceptual comments above]    Page 24: Transgressive phenotypes: this is also deferring from the main findings. The interesting discussion point is how non-Mendelian segregation of chromosomes is accomplished rather than why the recombined offspring have more extreme phenotypes.    Textual comments  It would be helpful if the manuscript had page numbers and line numbers, as that facilitates the reviewing process.  Page 2, Introduction, 1st par, 2nd line: References should either be alphabetical or chronological, see 1-3 in the reference list    Page 3, Introduction, 2nd par, 1st line: I would say “for studying the evolutionary dynamics of sex ratios”     Page 12, fig. 5 legend: I do not understand, the y-axis appears to be the lines, this must be a mistake and refer to the x-axis instead  Any explanation for why the relative proportions of the two genotypes vary consistently per LG?    Page 16, Fig. 6 legend: The GC inner circle is mislabeled as blue, this must be red    I would not object to make my name known to the authors
	Major Points-R3: NA
	Minor Points-R1: “In the ~800 Mb mapped QTL region there are 123 predicted protein-coding genes, and 75 of the candidate protein-coding genes have at least one missense mutation.” Is this a typo? The QTL is presumably 0.8 Mb given the whole genome is significantly less than 800Mb
	Minor Points-R2: a few textual comments
	Minor Points-R3: Na


