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Oct 26, 2020

Dear Dr. Nam Nguyen and Editorial Team,

Thank you so much for providing us with the opportunity to revise our manuscript entitled, “Methods for pupal and adult injections for RNAi, ReMOT and BAPC- mediated CRISPR gene editing in Nasonia vitripennis.” for consideration as an article in Jove. We greatly appreciate the reviewers comments and thank them for their insightful suggestions, as we believe they have significantly improved our manuscript. We have constructively addressed each of their points below (reviewer comments in black, our response in blue text, and any significant textual changes pasted below) and we are looking forward to seeing this important work in press in Jove. Thank you in advance for your consideration.

With best wishes, 
 









Omar S. Akbari, Ph.D., Associate Professor, Division of Biological Sciences, Section of Cell and Developmental Biology, University of California, San Diego, La Jolla, California, 5101 TATA Hall, La Jolla CA,  92093, (858) 246-0640, oakbari@ucsd.edu


Response to reviewers
 
***********************************************************************************************

Editorial comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
2. The manuscript will benefit from thorough language revision as there are a number of grammatical errors throughout. Please thoroughly review the manuscript and edit any errors.

Text has been proofread

3. Please provide an email address for each author.
Elena Dalla Benetta: edallabenetta@ucsd.edu
Duverney Chaverra-Rodriguez: dchaverrarodriguez@ucsd.edu 
Jason L. Rasgon: jlr54@psu.edu
Omar S. Akbari: oakbari@ucsd.edu

4. 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 added more information throughout the protocol for easy recording and replication (additional text is in red)

5. 1.2.2: what do you use to crack open the host puparium? Please provide details that will allow replication and filming of the protocol.
We added the information “1.2.2. Crack opens the host puparium with a dissecting needle to recover Nasonia pupae at the desired stage and select females required for injections.” 

6. 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 and Reagents.
For example: Sutter instruments, Eppendorf femtotips etc
Issued fixed and all commercial languages have been removed from the text.

7. 4.2: how do you set up the pressure valves; what settings would you recommend?
Information added: “4.2. Set up Pc and Pi injection parameters by rotating the rotary knobs. In order to have a continuous flow of the liquid we suggest a Pc value of 600 hPa.”

8. 6.1: How do you anesthetize the females? Is CO2 injection also an anesthetic technique?

Two alternative methods are used for anesthetizing the females: Ice or CO2. However we prefer to use ice since wasps seem to recover better from it. This information has been added to the text: “6.1.  For adult preparation separate groups of 20 females in a small test tube, with a fine-tip paintbrush, without a host. Place the tube on ice for 5 min until the females are anesthetized. Alternatively, females can be anesthetized and injected using CO2. We prefer to use ice as an anesthetic since adult wasps are cold-tolerant and recover easily after the injections.” 

9. 8.1: For the purpose of filming, it would be helpful if you wrote the protocol to cite a specific example of a phenotypic gene.
The phenotypic example is the red eyes phenotype caused by cinnabar gene editing. We added this note in 6.5. for that purpose” NOTE: during the demonstration, the needle is loaded with BAPC-Cas9-sgRNA targeting Nasonia cinnabar gene 12.” 
Additionally Fig. 1H shows the red eyes phenotype induced.
We also added 7.2.2 in order to make it more clear: “7.2.2 In the case of ReMOT or BAPC-mediate CRISPR, screen G0 males, after eclosion, visually if the mutation disrupts a phenotypic gene as in the demonstration (Fig. 1H). In the example reported here the mutation disrupts the cinnabar gene responsible for eye pigmentation 12. Wasps with red eyes indicate the successful mutation of the gene (Fig. 1H).”
We restructured the section 8 in order to focus on a specific example of the phenotypic gene cinnabar (see 8.2 comment)

10. 8.2: If the crossing step is important for the protocol, please provide more details; if not, please cite a reference.
We thank you for this feedback, we improved the entire section 8 now named: “8. Post-injection crosses and rearing” in order to focus on a specific example of the phenotypic gene cinnabar.

11. Note after 8.3: how do you detect the presence of G3 with mutant phenotype?
NOTE moved to 8.4 and rephrased NOTE: The presence of red eyes wasps at this generation (G2, Fig. 2A) indicates that the gene editing occured in the germline and the mutation is hereditary. 

12. Please highlight up to 3 pages of protocol text for inclusion in the protocol section of the video.
Text highlighted in yellow (for saving space on video the section 5 can be skipped since all info will be recorded on section 4 and 6).

13. Please do not abbreviate journal names in the reference list.
Issue fixed

14. Please sort the Materials Table alphabetically by the name of the material.
Table has been sorted alphabetically


____________________________________
Reviewers' comments:
Reviewer #1: 
Manuscript Summary:
Applying CRISPR/Cas9 approach to parasitoid wasps is extremely difficult because of their unique biological features. This study described effective and easy
approaches to create germline mutations or do functional analysis by an adult-delivering method.


Reviewer #2: 
Manuscript Summary:
The manuscript describes the injection of Nasonia females with a Cas9/sgRNA mix, thereby bypassing embryo injection (which is difficult in Nasonia) and inducing gene editing in progeny of females. Methods are described into detail and manuscript is very well written. I recommend the manuscript/protocol for publication in JovE

Major Concerns:
-In Table 1 the fusion of the P2C peptide to Cas9 seems to only have a marginal effect on mutants/injected adults ratio (0.06 compared to 0). In general, the gene edited mutants/(injected pupae or adults) are low, almost 10-fold lower than the gene-editing ratio's obtained for Aedes by the same group (Chaverra-Rodriguez et al. 2018 Nat. comm.) Authors should discuss in the manuscript,

The results are probably species specific and thus we cannot really compare Aedes with Nasonia. Additionally different genes and sgRNAs have been used in the two studies making it 
impossible to directly compare these results. 

-authors should include a photograph of the (visual) mutant(s) that was/were generated using the CRISPR-Cas9 technique
Fig 1H showed the mutant phenotype

Minor Concerns:
I think it would be informative for the reader to include a (close-up) photograph of the tip of the needle (with dimensions indicated) used for injection with the FemtoJet. Please include multiple photographs of 'successfull" needles (as the opening of needle is crucial and can differ for each needle). See for example "needle preparation" in https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5908372/

This information can be visualized in the video, since the opening change a lot between injections and based on pupal or adults injections.

Legende Table 1; add 9 after "CRISPR/Cas"
9 added
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