Dear Editor,

I thank you and anonymous reviewers for taking the time to review this manuscript. I have addressed all of the concerns expressed by Editor and reviewers to the best of my abilities, and believe that the manuscript has significantly improved as a result. My point-by-point responses to Editor’s and reviewers’ comments are pasted below in purple. In the revised manuscript, I have used the track-changes mode in Word to highlight the changes made according to the comments received from the Editor and reviewers.

Sincerely,
Nagayasu Nakanishi

Editorial Comments:

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.

Response: I have proofread the manuscript for spelling and grammatical errors.

• Protocol Detail: Please note that your protocol will be used to generate the script for the video, and must contain everything that you would like shown in the video. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
1) 1.1: Define 1/3 seawater
2) 1.5: how are the eggs handled? Mention tools used.
3) 2.5: How large should the depression be? Is this performed under a microscope? Mention magnification if so mention magnification.
4) 2.6: Unclear where the aboral tissue is located on the body. Please clarify. Unclear what is meant by aboral 1/3 to 1/4.
5) 3.1: mention centrifugation speed in g and duration.
6) 3.5: Split this up into shorter steps. Mention primers you used and add them to the table of materials.
7) 3.6: Mention gel %, V/cm and duration.
8) 3.7: Unclear please elaborate.

Response: Suggested details have been added to the revised manuscript.

• Protocol Highlight: Please highlight ~2.5 pages or less of text (which includes headings and spaces) in yellow, to identify which steps should be visualized to tell the most cohesive story of your protocol steps. Please see JoVE’s instructions for authors for more clarification. Remember that the non-highlighted protocol steps will remain in the manuscript and therefore will still be available to the reader.
1) The highlighting must include all relevant details that are required to perform the step. For example, if step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be included in the highlighting.
2) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.
3) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length.
4) Notes cannot be filmed and should be excluded from highlighting.
5) Please bear in mind that software steps without a graphical user interface/calculations/ command line scripting cannot be filmed.

Response: The steps to be visualized have been highlighted in yellow.

• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.

Response: In response to reviewers’ comments, I have added a paragraph on the limitation of the method and another on future applications.

• Figures:
1) Fig 1,2: mark molecular weights for reference.

Response: Done.

• Commercial Language:JoVE is unable to publish manuscripts containing commercial sounding language, including trademark or registered trademark symbols (TM/R) and the mention of company brand names before an instrument or reagent. Examples of commercial sounding language in your manuscript are falcon, Phusion, New England Biolab; M0530, etc.
1) Please use MS Word’s find function (Ctrl+F), to locate and replace all commercial sounding language in your manuscript with generic names that are not company-specific. All commercial products should be sufficiently referenced in the table of materials/reagents. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names.

Response: Done.

• If your figures and tables are original and not published previously or you have already obtained figure permissions, please ignore this comment. If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]."

Response: The figures and tables in this manuscript are original.

Comments from Peer-Reviewers: 
Please note that the reviewers raised some significant concerns regarding your method and your manuscript. Please revise the manuscript to thoroughly address these concerns. Additionally, please describe the changes that have been made or provide explanations if the comment is not addressed in a rebuttal letter. We may send the revised manuscript and the rebuttal letter back to peer review.

Reviewer #1: 
Manuscript Summary:
The manuscript describes a method for testing the success of gene knockout via CRISPR in a living sea anemone embryo which is then capable of continued development. The author has stressed the application of his technique to basic research, but it could also have applied significance for the preservation of corals, which are under threat worldwide due to climate-induced coral bleaching. Several gene modification techniques are currently being considered for increasing heat tolerance in corals and this technique could be very valuable for establishing whether these modifications have been passed on to progeny, especially if the success rate is low. This might be worthy of note in the Discussion if it can be done without detracting from the main focus of the paper.

Response: I would like to thank this reviewer for suggesting the potential future application of the method to other cnidarians. The possibility to apply this method to other cnidarians is now noted in the Discussion.

Major Concerns:
None. This is an excellent description of a potentially very useful method for performing and testing for gene knockouts in Nematostella and other cnidarians. Descriptions of techniques are clear and and should be easy to follow.

Minor Concerns:
Although the instructions to referees say not to worry about grammatical/spelling errors,
I will point out a couple that I think might be easily overlooked.
*line 254-the context here seems to suggest that the author meant to say "uninitiated" not "initiated"
*I noted several misspelled words in the materials list, e.g."pottasium" and "proteinae".

Response: These errors have been corrected.


Reviewer #2:
Manuscript Summary:
In the MS titles "genotyping of sea anemone in early development" the author Nagayasu Nakanishi suggest a technique to genotype Nematostella embryos without scarifying them.
The general idea is to allow identification of successful gene knockout or other artificially modified genotypes while keeping the embryos alive and monitoring their developmental phenotypes.

Major Concerns:
While the idea is interesting, I see two major concerns:

1. The technique seems to be labor-intensive and not efficient. It seems that it will be easier to test for the genotypic modification in both positive and negative individuals after the embryonic development has been completed. This is unless further processing is needed after early developmental stages, but if this is the case, the rational should be explained. Since embryonic development in Nematostella is relatively fast I don't see the point of putting too much effort in pre-testing of the embryo.

Response: Indeed, genotyping after completion of embryonic development may be possible; the researcher can extract gDNA from pieces of polyp tentacles for a genotyping assay. However, this is not feasible in cases where mutant embryos do not reach the polyp stage, for instance, due to larval lethality associated with the mutation. This unique utility of the method is now clarified in the Introduction.


2. My second concern is that taking cells from early embryos may effect their development progression. According to my experience, Nematostella embryos can develop abnormalities even without cutting pieces out of them. The authors didn't present a control experiment showing that this procedure does not effect development (it is not enough in this case to show only survival). Moreover, even if post-surgery abnormalities may not be present in WT individual, it may be that the procedure is effecting the specific developmental pathways that are being tested (knocked out or modified)

Response: The effect of separating gastrula embryos into oral and aboral halves on development has been documented by Fritzenwanker et al (Fritzenwanker, J. H., et al. (2007). "Early development and axis specification in the sea anemone Nematostella vectensis." Dev Biol 310(2): 264-279.) and Lee et al. (Lee, P. N., et al. (2007). "Asymmetric developmental potential along the animal-vegetal axis in the anthozoan cnidarian, Nematostella vectensis, is mediated by Dishevelled." Developmental Biology 310(1): 169-186.). Fritzenwanker et al. have shown that 82.1% (23 out of 28) of oral halves bisected at the early gastrula stage underwent metamorphosis in 7 days, and that 58.5% (31 out of 53) of oral halves bisected at the late gastrula stage underwent metamorphosis in 7 days. Similarly, Lee et al. have reported that 83% of gastrula oral halves (n=66) developed into normal planulae. Thus a substantial fraction of embryos can undergo normal development following embryonic manipulation. Based on my experience abnormal development after surgery is rare (i.e. <10%). The revised Discussion nonetheless cautions that the observed phenotype in post-surgery mutants could be different from intact mutants.

Reviewer #3:
Manuscript Summary:
The manuscript entitled, "Genotyping of a sea anemone in early development," describes an approach to genotype gastrula stage embryos by surgically removing a small fragment of tissue for genomic isolation and PCR genotyping. The potential advantage of this approach is the ability to genotype and analyze developmental phenotypes in a heterogeneous population of animals. There are some points that should be addressed in this protocol.

Major Concerns:
1. Diagrams and/or live images of the procedure should be provided. The experiment is more complicated than is represented. For example, a description of how to ensure animals are properly positioned in the well prior to surgery should be provided and shown.

Response: This reviewer’s concern is indeed the reason why I consider it appropriate to publish this manuscript as a video article. Nonetheless, I have provided additional details about the procedure for embryo positioning in the revised manuscript.

2. The stated advantage for utilizing this approach vs. genotyping polyp stage is that it provides an opportunity for researchers to genotype and analyze developmental phenotypes of in a heterogeneous population of animals. However, there is not clear evidence that this approach would be viable. While animals survive the surgery, the impacts of removing tissue are not well described. 

Response: As described above in response to Reviewer #2’s comment, it has been previously established by Fritzenwanker et al. and Lee et al. that the majority of oral halves of early and late gastrulae can develop normally. 

Most importantly, there is no description in the literature on the impact of removing different amounts of tissue on development. To make this approach viable a researcher would need to reproducibly remove the exact same size tissue fragment from all animals to generate adequate controls. 

Response: The reviewer is correct that we do not know the effect of removing varying amounts of embryonic tissues on development, and I agree that this should be examined. However, for the purpose of comparing phenotypes exhibited by different genotypes, it would seem unnecessary to remove exactly the same size of tissues, because the between-embryo variation in the amount of tissues that are removed is not expected to differ across genotypes. 

Additionally, phenotypes generated in animals that have been surgically manipulated may not reflect phenotype that results from disruption of the same gene in an intact animal. As a result it isn't clear how practical this method will be. There should be a better description of the potential limitations to this method.

[bookmark: _GoBack]Response: I thank this reviewer for pointing out this caveat. The reviewer is indeed correct that knockout phenotype in post-surgery animals may differ from that in intact animals. The Discussion in the revised manuscript cautions the readers to be aware of this possibility. 
