[bookmark: _GoBack]We thank all reviewers for their enthusiastic and supportive comments. They all acknowledged that this protocol provides a powerful tool for people studying olfactory circuit development and appropriate for publication in JoVE. They also think that the manuscript was clearly written and provided enough details for other researchers to recapitulate the experiment. We have addressed all their comments in the revised manuscript. Below we provide a point-by-point response.

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
We have done thorough proofreading and cleared all spelling or grammar issues.
2. Please provide an institutional email address for each author.
We have included an institutional email address for each author.
3. Please revise the following lines to avoid previously published work: 209-210. Please refer to the iThenticate report attached.
We have rephrased the sentence at 209-210.
4. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
We have checked the whole manuscript and changed all 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: SYLGARD, Kimwipe, Prairie, Zeiss
We have removed all symbols and company names and put them in the Table of Materials.
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 alphabets, bullets or dashes.
We have reorganized the protocol by using 1, 1.1…….2, 2.1……
7. 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 cm2
We have made the changes in the manuscript.
8. 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 checked the manuscript and made changes.
9. 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.
We have checked the manuscript and made the changes.
10. 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 added more details in the protocol to supplement the actions seen in the video.
11. Please include a one-line space between each protocol step and then 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.
We have included a one-line space between each protocol step and highlighted the essential steps of the protocol for the video.
12. Please include a title and a description of each figure and/or table. All figures and/or tables showing data must include measurement definitions, scale bars, and error bars (if applicable). Please include all the Figure Legends together at the end of the Representative Results in the manuscript text.
We have added scale bars to all images and included all the Figure Legends together at the end of the Representative Results in the manuscript text.
13. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
We are currently working on the revision of a research paper in the journal Cell. Some results are included in this manuscript. We have discussed with Benjamin Werth that this manuscript will be hold until the research paper is published. As soon as the paper is accepted, we will obtain explicit copyright permission.
14. As we are a methods journal, please ensure that the Discussion explicitly covers the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
We have added more details about limitations of the technique and critical steps for successful experiments in the Discussion.
15. Please do not use the &-sign or the word “and” when listing authors in the references. Authors should be listed as last name author 1, initials author 1, last name author 2, initials author 2, etc. Title case and italicize journal titles and book titles. Do not use any abbreviations. Article titles should start with a capital letter and end with a period and should appear exactly as they were published in the original work, without any abbreviations or truncations.
We have reformatted the references accordingly.
16. Please remove the titles and Figure Legends from the uploaded figures. The information provided in the Figure Legends after the Representative Results is sufficient.
We have made the change.
17. Figure 5: Please include scale bars in all the images of the panel. Please consider including the details of magnification in the figure legends.
We added scale bars to every image and provided magnification of the images in the figure legends.
18. Please ensure that all the essential reagents, materials, and equipment are included in the Table of Materials. Sort the Table of Materials in alphabetical order.
We have sorted the Table of Materials in alphabetical order.


____________________________________
Reviewers' comments:
Reviewer #1:
The authors have developed a protocol to describe the dissection, culture, and live imaging of a brain explant system for the study of olfactory circuit assembly. This protocol will provide great temporal resolution and ability to follow the same neuronal processes across development during circuit assembly. The protocol is appropriate for JoVE since it provides a powerful new tool for researchers to understand the assembly of neuronal circuits or other developmental events that occur in the Drosophila nervous system. It is clear and I feel like we could perform the protocol by reading the manuscript. Excellent job, some points to for clarification are below.

I have a few points to make the protocol easier and more accessible to readers.

A. Preparation of reagents
1. Figure 2C: It is really hard to see the pins. Perhaps labeling where the pins are would help.
Thanks for the suggestion. We now label the pins in Figure 2C.

B. Explant dissection
1. Figure 3D- label "dissection well".
We have labeled the dissection well in Figure 3D.
2. Figure 3 in general the cut dashed lines could be slightly thicker or in a different color to make it easier to see where exactly you have to cut.
We have changed the dashed lines to red color.
3. Step 9 is confusing. Do the authors want fat bodies in the pipette tip? Is this to prevent damage to the brain? Would this not lead to fat bodies in the imaging solution? Some clarity would be helpful.
We apologize for not explaining this clearly in the manuscript. The purpose of coating the pipette tip is to prevent the explant from sticking the tip. We now add a sentence to explain this.
4. Step 10 is not represented in Figure 3.
Figure 3L is explaining step 10. We cited this panel in the text. The reviewer may have missed this. If we mis-understand the reviewer 1’s comment, please let us know.

C. Two-photon microscopy-based live imaging
1. Step 1- The authors used a "custom-built" two-photon microscope. For this protocol to be useful for many researchers it would be beneficial to know if it works with any two-photon microscope or perhaps a spinning disc confocal microscope with dipping lenses. How accessible is this protocol to researchers that do not have a custom-built microscope?
For better imaging deep region in the brain, we chose two-photon microscopy in the beginning. Even though our two-photon microscopy is custom built, it functions as most two-photon microscopes. We tried to provide the most details of our original experiments. We now remove the “custom built” in the text to avoid confusion that something special to our two-photon microscope is essential for the explant imaging. We have not tested whether a spinning disc confocal microscope with dipping lenses could apply for our explant as we do not have one in our lab.
2. Step 2- "Chose an explant" is confusing. Do the authors dissect many brains in each silgard plate? Do they dissect and make many samples, and then chose the appropriate brain to image?
As reviewer 1 understand, we dissect ~ 10 explants each time and align them on the Silgard plate, and then chose one appropriate brain to image. We now clarify this in the protocol.
3. Step 4- "z axis upward every few hours"- how much upward do the authors set in the Prairie script? More details would be helpful.
We now provide more details of the upward shifting of imaging regions in section 3.5.

4. Step 5- The authors state that the explants can be left in the media for an additional 24 hours, can you image during this time if necessary? Or would the laser eventually kill the explant?
We did a few times continuous imaging for 48 hours. The explants survive well. However the development in the second 24 hours is much slower compared to the first 24 hours. This may be from a limit of the explant culture rather than imaging. We therefore only image the first 24 hours.

Discussion
1. The authors published another manuscript using this technique and stated that the development in explants is slower compared to in vivo controls. This might be worth adding to the discussion.
We have added this in the discussion.



Reviewer #2:
Manuscript Summary:
Li and Luo describe a protocol for long-term culturing and live-imaging of antennae-brain explants (from 30hrs APF onwards) to study olfactory circuit development. Here the brain is dissected out of the cuticle, cleaned of fat body cells and immobilized in medium with pins onto sylgard.
The protocol provides sufficient detail, which combined with the video to accompany, will be of useful to others working on olfactory circuit development.

Minor comments:
- authors should also provide final concentrations of various components of the culture medium.
We did provide final concentrations of various components of the culture medium in section 1.5.
“On the day of imaging, take one tube of 45 mL Schneider’s Drosophila medium and add 5 mL Fetal Bovine Serum (10% w/v), 125 µL of 4 mg/mL human insulin stock solution (10 μg/mL final concentration), 50 µL of 1 mg/mL 20-hydroxyecdysone stock solution dissolved in ethanol (1 μg/mL final concentration).” Reviewer 2 may have missed this.
- all instances of "media" should be changed to "medium".
We have made the changes in the text.
- use of "neck" not technically accurate in this context.
“Neck” has been used in the literature to describe the structure that connects the head and the thorax in both Drosophila (Namiki et al., 2018) and larger flies (Strausfeld et al., 1987)(e.g., Strausfeld et al. J Comp Physiol A 1987, 160:205-224). To make it clear, we explained the neck in the first instance we used it as “the narrow structure that connect the head and the thorax”.
- what is the purpose of coating the pipette tip with fat body cells?
The purpose of coating the pipette tip is to prevent the explant from sticking the tip. We have added a sentence to explain this.
- authors refer to section 4.1 and 4.3, should this be section D.1 and D.3?
We now reorganize the structure of the protocol according to the Journal’s format by using 1, 1.1…… 2, 2.1…….
- legend for fig 5A: z stack image should be maximum projection image
We have made the change.
- Typo in acknowledgments: should read "N. Ozel" not "M. Ozel"
We changed M. Özel to N. Özel. Thanks for pointing this out.


Reviewer #3:
This manuscript describes an antennae-brain explant culture system that allows imaging of the formation of synapses in the olfactory glomeruli of Drosophila pupae. The preparation will be of broad use to researchers studying developmental processes across time, allowing the dissection of genetic mechanisms of circuit assembly. The manuscript, protocol, and figures are exceptionally clear and well-written, and should facilitate other labs implementing the described approach with minimal difficulty. I have no major concerns, and only a couple minor suggestions to improve the clarity in a couple places (these changes do not require re-review and can be added in proof).

Major Concerns:
None

Minor Concerns:
Line 68: Suggest double-checking RT (is is really as low as 15C?). No problem either way, just suggest verifying.
We re-measured the indoor temperature in the lab is modified RT to 20-25C.
Line 115: Suggest clarifying how pupa is transferred to dissection well (is it pipetted? If so, with what size tip (i.e., match detail to line 136)? Is it transferred with forceps?).
We used forceps to hold the pupa gently to transfer it to the dissection well. We have added this in the text. 
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