1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

We have proofread the manuscript to ensure there is no spelling or grammar errors. 

2. Please provide an institutional email address for each author.

This information has been added 

3. Please revise the following lines to avoid previously published work:

We have revised the following lines:  131-132 ,179-180, 202-204,304-307,344-346.

4. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).

We have revised the text to avoid personal pronouns

5. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials.
For example: DNA Clean & Concentrator kit, MEGAshortscript T7 Transcription kit, NanoDrop, etc.

We have removed commercial language from the manuscript

6. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets or dashes.

We have adjusted the numbering system and revised to avoid bullets and dashes

7. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.
The text has been revised to use the imperative tense

8. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.

We have moved the discussion about the protocol to the discussion section. 

9. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step (e.g., Section 1(step 8, 9), Section 2 (step 3), Section 3 (step 2,4,5,6,7,8), Section 4 (step 3, 7,8), Section 5 (step 3,4), etc.)

We have simplified the steps as requested. 

10. For SI units, please use standard abbreviations when the unit is preceded by a numeral throughout the protocol. Abbreviate liters to L to avoid confusion. Examples: 10 mL, 8 µL, 7 cm.

We have changed the text to use standard abbreviations 

11. For time units, please use abbreviated forms for durations of less than one day when the unit is preceded by a numeral throughout the protocol. Do not abbreviate day, week, month, and year. Examples: 5 h, 10 min, 100 s, 8 days, 10 weeks


We have changed the text to use abbreviations for durations as requested

12. 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 details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. 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.

We have revised the manuscript to make sure that all steps will be suitable for generating a script. 

13. Line128-128: Is the purification and concentration based on the manufacturer’s protocol? Please specify if any changes were made.

The purification and concentration steps are according to the manufacturer’s instructions. We have added this information to the step

14. Line 253: How are the embryos confirmed as inviable?
  Inviable embryos are defective or lysed. We have revised the text and additionally added to remove the remove defective and lysed embryos from the petri dish.

15. The highlighting in this version of the manuscript exceeds the 3-page limit (please limit it to <3 pages). Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. Please highlight complete sentences (not parts of sentences)? Please ensure that the highlighted part of the step includes at least one action that is written in the imperative tense.

We have reduced the highlighted text and make sure it has a cohesive narrative with a logical flow.  

16. Figure 1: Please revise “hours” to “h”.

As suggested, we have changed hours to h In figure one.



____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
This interesting manuscript by Moravec et al. describes an alternative strategy to obtain maternal mutants in a rapid and straightforward crispant way. Although unable to obtain maternal mutants of zygotic lethal genes, this method can be used for functional screenings of maternal genes that specifically control early embryonic development in zebrafish. So it will have broad interest to the zebrafish community. In general, the method is well presented. However, before publication, the authors should carefully address several important issues.


Major Concerns:
1. The haploid genotyping method is insufficient "to present INDELs in the germline that contribute to the phenotype." Because the maternal products are generated in the diplotene stage of primary oocytes. At this stage the homologous chromosomes have not separated, thus, the mutant products contributing to the phenotype are supplied by diploid genome. The author states that only one of the two alleles passes to the embryo and can be identified by sequencing in maternal crispant haploids. That means the information obtained by haploid sequencing is not adequate to reveal all the mutation events that occurred in a maternal mutant embryo.
We have edited the text to specify to test multiple (10) haploid embryos to gain statistical confidence that the (diploid) germ line producing the phenotypically mutant haploid embryos only contains mutated alleles and no wild-type ones. We also clarify that this method is most effective to recreate an already known phenotype and for preliminary gene-phenotype association and that, in the case of potential new phenotypes, the phenotype must be confirmed using CRSIPR-derived stable lines.

2. The authors used the haploid genotyping method to examine genomic lesions in embryos with apparent defective phenotypes as the proof of principle. Suppose mutation of a maternal gene does not produce a distinguishable morphological phenotype (PGCs defect, for example). In that case, this genotyping strategy seems risky if applied to identify maternal mutant embryos because heterozygous mutant oocyte can pass its mutant allele to the embryo. This embryo is, however, not the maternal mutant.

	We agree with this assessment. Indeed, the strategy as presented depends on the identification of a mutant maternal-effect phenotype in the embryo. Such a phenotype could be in the embryo’s somatic tissue or (if assayed with appropriate markers) in the germline (PGCs). If there is a maternal-effect phenotype in PGCs, the embryos could be analyzed in the same way as with mutations affecting somatic tissue, using PGC markers such as a Buc-GFP transgenic line, in situ hybridization, or other methods, and again with full confirmation of the gene-function relationship requiring the analysis of a stable, germ line-transmitted mutation. To address the concern that a mutant allele could be found in individuals from heterozygous oocytes, we have edited the text to specify to test multiple (10) haploid embryos to gain statistical confidence that the (diploid) germ line producing the phenotypically mutant haploid embryos only contains mutated alleles and no wild-type ones.
  

3. There is a concern about the efficiency in inactivating sperm by UV treatment. In Figure 4C, sample 2, double peaks appear in the chromatogram data, indicating the existence of a wild-type allele. Theoretically, as only one of the maternal mutant alleles transmitted to the haploid embryo, no wild-type genome should be detected. All chromatogram data should be single-peaked. It is thus possible that the wild-type allele is from the sperm not inactivated adequately by the UV treatment.

In Figure 4c, there are some background peeks most apparent at the end of the sequenced fragment. We believe that the lower peaks in figure 4c (birc5b maternal crispant sample 2) correspond to the background found at the sequencing reaction's end. We do not believe these smaller peaks correspond to the wild-type allele because the sequence resulting from these smaller peaks does not match the wild-type reference genome. To prevent confusion, we have removed the birc5b maternal crispant sample 2 from the 4c panel of the figure.



Minor Concerns:
1. Haploid embryos exhibit systematic developmental defects in zebrafish (so-called haploid syndrome). Is it easy to distinguish the specific maternal mutant phenotype from the defects of haploid syndrome?
	
	The maternal crispant phenotype is first identified in diploid embryos and only later for DNA analysis in haploid embryos. Additionally, many if not most maternal-effect phenotypes appear prior to somitogenesis, prior to the time when the haploid syndrome becomes apparent. We have added a clarification in the discussion to state that any maternal crispant phenotypes observed in diploid embryos similar to those corresponding to the “haploid syndrome" may be difficult to identify for DNA analysis in a haploid background. In such cases, the user can generate a stable line directly for gene-phenotype confirmation.


2. There is an error in line 233, where 0.125 mm should be 0.062 mm.

We have verified the sentence so that it presents the correct diameter and volume: 0.125 mm diameter (0.062 mm radius also included) corresponding to roughly 1 nl volume. 

3. In the discussion section, the authors should compare their crispant method with other strategies to generate maternal mutants.
 We expanded the discussion to compare to other forward and reverse genetics approaches. 




Reviewer #2:
Manuscript Summary:
Not exactly groundbreaking - similar results regarding roles of maternally expressed genes can be obtained with previous methods but the manuscript does provide a method that will speed up studies.

Major Concerns:
None really.

Minor Concerns:
For a protocol of this kind it would be useful with references to alternative common methods for similar tasks. For example, haploids and sanger sequencing can't be the only ways to identify indels -(e.g. paralell sequencing or FLA). Alternative methods doesn't have to be described in detail of course, just as references for readers.

We have added a note to step 6- sequencing alleles in maternal crispant haploids - that these haploid embryos can also be sequenced by next generation sequencing assays.

 
Row/Figure Comment

90 Ethical permit number?

We have added our Wisconsin-Madison Institutional Animal Care and Use Committee Permit number to the start of the protocol 



132, 134 Add TM (MEGAshortcriptTM….)

To our understanding, Jove policy states not to include the TM, although we are happy to modify the text according to editorial guidelines 

179-181 I would not recommend to store a needle in the needle holder over a longer period.

We have modified the text to state to pull the needle the afternoon before the injection. 

261 100 ul NaOH to lyse embryos seems a bit too much. 30 ul are usually used for clipped fins and we use 15ul for embryos.

This protocol uses a higher amount of NaOH. because the reader will have to do all four sets of PCR reactions to look at the somatic activity at each target site in the same embryo. This higher volume provides plenty of backup DNA in case of PCRs failures in the event that the sample needs to be verified by sequencing.

In the discussion it says in row 498 that genomic DNA of embryos can also be extracted in 50 ul to concentrate the DNA. But as said above I would recommend ever less volume.

Resuspending the maternal crispant haploid embryos in 50 ul of NaOH allows for multiple PCRs   to be run without worrying about running out of sample. As IVF is hard on the females, we aim to create a protocol that wouldn’t require multiple IVF procedures to get a high number of samples.  


266 Shouldn't primers have been designed earlier in the protocol?


Oligos for gRNA production prior to the production of maternal crispants are indeed described early in the text, in section one. This section (4.4.5) corresponds to analysis after the production of maternal crispants, to generate primers to produce a PCR fragment for the analysis of INDELS. Each set of primers has been placed in the protocol in a location that corresponds to the step in which they are used. However, we will be happy to revise this position with further editorial guidance


397 Why not FLA but gel?

This protocol uses a gel to screen for somatic mutations because it is a cost-efficient way to visualize somatic activity, and a majority of molecular labs will have the supplies on hand.  We have added a note and reference stating that other methods can be used to screen for somatic INDELs.

Figure 3 Labels are not really symmetrically centered

The labels in Figure 3 have been symmetrically centered.


Figure 4 In both panel A and B there is a lot of space. Would be good to enlarge the images and use the free space.

We have adjusted the spacing of Figure 4. 


