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.
We have thoroughly proofread the manuscript and carefully checked the spelling and grammar etc.

2. Please revise the following lines to avoid previously published work: 543-545.
We have rephrased this part about mammalian eye development.

3. Please do not bold the protocol step numbers.
The formatting of step numbers was changed in accordance with the format requirement.

4. Please use SI units as much as possible and abbreviate all units: L, mL, µL, cm, kg, etc. Use h, min, s, for hour, min, second. Please include a space between all numbers and the corresponding unit: 50 mg, 100 mL, 37 °C, etc.
Changes of the units were made following the requirements.

5. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.). 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.
We have carefully checked the protocol and avoid using those personal pronouns and phrases mentioned above.
Sentences that cannot be written in the imperative tense were added as a “Note” following the suggestion.

6. 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 carefully checked the protocol and move the discussion part to the Discussion.
[bookmark: OLE_LINK1]
7. Please use approximately or ~ instead of ca throughout the protocol.
We have replaced ca with approximately or ~ in the protocol.

8. 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 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. 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 updated the text to present the protocol in a more straightforward manner.

9. Please add more details to your protocol steps:
Line 74: Please mention the sex of the mice used for the study.
We indicate now that females and males are used for the plug setting and only pregnant females are used for the injection.

Step 1.1: Please mention the units of the parameters specified.
We now describe that these units are defined by the capillary puller in question.

Step 3.4: Please specify the speed of the gas flow.
We now specify the speed of oxygen flow in Step 3.2, in which the gas flow is switched on.

Step 3.6: Please specify the use of vet ointment on eyes to prevent dryness while under anesthesia.
The ultrasound check is a very quick check (a few mins) and should not necessitate eye gel. For the in utero injection, which takes up to 30 mins, we use the eye gel to avoid corneal desiccation.

Step 3.15: Please specify that the animal is not left unattended until it has regained sufficient consciousness to maintain sternal recumbency.
We now specify that the female is under close observation until fully awake.

Step 5.1: How was the Petri dish modified? Was it just the addition of elastic membrane or any other modification was done as well?
It is a commercial modified petri dish with a round central opening. Nothing else is modified. It is purchased from visual sonics. 

Step 6.7: Which virus was used for this study? What was the viral concentration used for the experiment?
The virus we used is hPGK-H2B-GFP lentivirus (now specified in the protocol). We also have added the reference of our Mangold et al Cell Reports Methods 2021 paper to the protocol, which described the virus injections, survivals, transduction efficiencies and applications of gene manipulation in details.

Step 7.33: What is the suture size?
We now specify the size of the suture in Step 7.34.

10. Please highlight up to 3 pages of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
3 pages of the protocol are now highlighted.

11. Please revise the Discussion to explicitly cover any limitations of the technique with citations.
We have added one new paragraph on limitations.

12. Please do not abbreviate the journal titles in all the References. Also include volume and issue numbers for all References.

We re-formatted references using the JoVE template in Mendeley.
____________________________________
Reviewers' comments:

Reviewer #1:
Manuscript Summary:
Manuscript by Mangold et al describes the methodology for efficient targeting of the developing brain using in utero injection of lentivirus into amniotic cavity of E7.5 embryos. The technique is overall well described and documented, and should be of great use to the general community.

Major Concerns:
no major concerns
Thank you for explicitly stating this, it was a pleasure to read!

Minor Concerns:
1. It is not clear what difference the images in Figure 1B and 1C are actually illustrating (i.e. it is hard to see excess water). The writing is sufficiently explanatory, so the two can be removed.
We agree that it is hard to see the excess water. The picture with excess water has been removed. The moist grinder is kept, to show the micro grinder setup, and allowing us to describe the importance of keeping the grinding wheel moist as a NOTE.

2. The description of steps involved in "needle loading" would benefit if images of the actual loading, with viral bead on paraffin etc. are shown in Figure 3.
The image of actual loading has been added to Fig 3. (Evans blue dye is used for better visualization.)

3. The reference for the use of Cas9 mice and sgRNAs (#27) is incorrect. It should be Loganathan et al., Science 2020 (DOI: 10.1126/science.aax0902)
Thank you very much for finding this mistake and helping us correct it. We replaced reference #27.

Reviewer #2:
Manuscript Summary:
In this manuscript titled, "Murine neural plate targeting by in utero nano-injection (NEPTUNE) at E7.5", the authors reported a strategy to transduce gene expression in the neural plate at E7.5, by injecting lentivirus into mouse amniotic cavity. In this protocol, the authors showed that they are able to target a high percentage of neural plate and neuronal crest cells. Thus, this method allows gene manipulation to be done during the neurulation stage, which has been almost impossible to do without crossing specific mouse lines. Further, the authors have nicely described the critical steps for this procedure, such as making high-quality glass capillary needles, using ultrasound to stage embryos. Additionally, in the discussion, the authors pointed out that this method is not cell-type specific, but with certain modifications, such as using specific promoters or virus types, targeting specific cell types could be achieved. This is a nicely organized and informative protocol.

Major Concerns:
The authors mentioned that E7.5 embryos are fragile, the nano-injections could lead to brain malformation, such as exencephaly. The survival rate and the rate of brain malformation when a control GFP expression construct is injected should be provided. This is important because this method was proposed to be used to dissect gene functions during brain development.
We now refer to Mangold et al Cell Reports Methods 2021 to describe titers used for different goals (95% targeting efficiency, or clonal transduction) in the “Representative results” section. Furthermore, with the parameters optimized and described here, no embryos with exencephaly are obtained, now specified in the “Representative Results” and “Discussion” sections. However, with larger injection volumes (500nl and above) exencephaly appears sporadically, and with greater incidence at larger volumes (Gaiano et al and our unpublished data). We have not systematically investigated the impact of volume on exencephaly, since we considered this a phenotype best avoided for ethical reasons.
We now refer to Gaiano et al in the Discussion and explicitly state that brain malformations do not occur with the lower volumes specified in this protocol.

Minor Concerns:
1. As the authors mentioned the different viral titers could affect the percentage of targeted cells, it would be useful to provide information on how high the viral titer was to label >95% cells and how low the titer was for sparse labeling for visualizing single-cell clones in Figure 5, for example.
We have added the reference to Mangold et al as described above to the protocol, which described the virus injections, survivals, transduction efficiencies and applications of gene manipulation in details.

2. The uterine wall is relatively thick at this stage (compared to that at E13.5-E15.5). Does the glass needle need to be placed at a specific angle during injection? It will be helpful do provide an image of showing how to insert a glass needle through the uterine wall.
Thank you for the comment and suggestion. The angle of the needle can be adjusted with “inject angle” wheel. The needle can be moved in X, Y, and Z planes as well. Ideally the needle is inserted in a near-perpendicular angle to the uterine wall., A picture during injection with the needle tip in the amniotic cavity is added in Fig 4 now, with these comments specified.
