Please find attached our revised manuscript: "Neural stem cell reactivation in cultured Drosophila brain explants" by Cami Naomi Keliinui, Susan E. Doyle, and Sarah E. Siegrist.
We very much appreciate the comments provided by the reviewers and editor and hope we have made the necessary changes. Below is a response or in most cases a check (Done) to indicate the changes made in response to comments. We are happy to make further changes if needed. 

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

2. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s) before punctuation.
Done

3. Please define all abbreviations upon first use. For example, Pen, Strep, etc.
Done

4. 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: falcon, Gilson P1000 Pipetman®, Nunc™ Microwell™ MiniTray, Fisher Scientific, 12-565-154, Parafilm M®, Kim wipes™, Alexa Fluor™, Click-iT™ Alexa Fluor™ 647 Imaging Kit, Thermo Fisher Scientific, C10340 , etc.
Done

5. Please revise the Introduction to include all of the following:
a) The rationale behind the development and/or use of this technique Done
b) The advantages over alternative techniques with applicable references to previous studies Done
c) Information to help readers to determine whether the method is appropriate for their application Done

6. Use SI units as much as possible and abbreviate all units: L, mL, µL, cm, kg, etc. Use h, min, s, for hour, minute, second.
Done

7. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Done (minus the "we", please let me know if you want me to get rid of all the "we"s).

8. Please consider providing reaction set-ups and solution compositions as Tables in separate .xls or .xlsx files 
uploaded to your Editorial Manager account. These tables can then be referenced in the protocol text.
Done

9. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
Done

Step 1.1.1: How much is 1 T yeast? In how much water was it mixed? Done
Step 1.1.8: What kind of plates were used as grape plates? Were they Petri dish or any other kind of specially made plates? Done
Step 1.4: Please elaborate on the steps for using the dissecting microscope and picking the larvae providing all instrument settings and parameters. Done
Step 1.5: How is the proper picking of the larvae ensured? Done
Step 4.6, 4.9: How much primary, secondary antibody was added? Done

Step 4.10: Was the incubation overnight or for 24 h? Please clarify. Done
Step 6,7: If this step needs to be filmed, please make sure to provide all the details such as “click this”, “select that”, “observe this”, etc. Please mention all the steps that are necessary to execute the action item. Please provide details so a reader may replicate your analysis including buttons clicked, inputs, screenshots, etc. Please keep in mind that software steps without a graphical user interface (GUI) cannot be filmed. Also, please mention the excitation and emission wavelengths clearly along with pinhole value, type of detector used and any other parameter or image settings. Done (pin hole and detector type are not necessary)
10. Please include a single line space between each step, substep, and note in the protocol section. 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. Done
11. Please ensure that all the Figures are referenced sequentially in the manuscript text. Done
12. Please modify the Result section to include all the observations and conclusions you can derive from the Figures. The Results section should focus on the effectiveness of your technique backed up with data. Done
13. Please reduce the number of Figures to 5-6. Please combine some of the Figures from 1-6 and designate them as (A), (B), etc. in the same Figure. Done
14. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations: Done
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
15. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Please do not abbreviate the Journal Titles. Done

____________________________________
Reviewers' comments:
Reviewer #1:
This manuscript and protocol describe a way to culture early larval Drosophila brains prior to most neuroblasts exiting quiescence. Thus, this method can be used to identify extrinsic signals that regulate exit from quiescence, e.g. by adding back candidate factors and assaying for proliferation.

The method appears simple and robust. The prior pitfalls are listed along with the solutions, which will help in making this a successful method in other labs. I endorse publication following minor comments below.

1. A new figure should show a schematic of the cells present in the brain explant (neuroblasts, glia, etc) and the relevant cells that are NOT present in the explant (fat body, other?). 
Great idea! We have now included a new panel in figure Fig 5D and better language in Fig. 4A.

2. A new figure should diagram the insulin signaling pathway with a clear demarcation of when the pathway is extrinsic to the neuroblasts and when it is intrinsic to the neuroblast. I am not sure exactly what you are asking for and I apologize if this is not the response you are looking for. There are a number of papers that we cite that report that Dilps (which are the insulin like peptides in Drosophila) are released from both neurons and glia in response to nutrition (feeding). Somehow Dilps bind to the insulin receptor expressed on neuroblasts leading to downstream activation of PI3-kinase in NBs. There are a number of cartoon like figures in work published by other that show this. These figures mostly appear in review type articles. We did not include this here because this is a methods paper and not a review article. 

3. If the fat body is not in the explant, perhaps a short discussion on how fractionating the fat body could identify the elusive FBDS. We have rewritten significant parts of the manuscript. We have included more discussion on the FBDS. One thing to think about now, is whether the FBDS even exists given the fact the NBs reactivate in the absence of the fat body, unless the FBDS is one of the Drosophila insulin like peptides, which is certainly a possibility. 

4. The list of prior larval brain culture papers should include PMIC: 28394252
Thank you very much for your comment. This paper that you refer to references Siller et al which we now include in our reference list. 


Reviewer #2:
This methods paper by Siegrist and colleagues reports an explant protocol for study of the Drosophila brain. Particular emphasis is placed on using insulin to transition brain early larval stage neuroblasts from quiescence to a cycling state. Overall, the protocol is very easy to follow and the figures are very nice. The following comments should be addressed by the authors prior to publication:

1. As the authors note at the very end, there are other similar papers out there on this topic. These should be mentioned much earlier in the paper (introduction section) and should then immediately be followed by discussion of how this protocol expands/improves upon these protocols. Thank you very much for your comment. We totally agree and apologize for not doing a better job in the beginning. We have now included a more extensive paragraph in the discussion to distinguish our work from previously published work.

2. The authors should clearly note the caveats of studying cultured tissue explants vs. immediate fixation of tissue, as well as caveats of adding exogenous insulin to the explants (e.g. this can promote premature cell cycle transitions). These caveats can caution users of the protocol against making certain conclusions about e.g. cell cycle rates. Thank you for your comment. We have included a sentence of caution with using excess insulin in cultures and interpretation of results. 

3. The authors should note how long explants can survive before the onset of tissue degeneration or aberrant cell biology. Great! Thanks for reminding us. We can keep brains in culture without holes for 48 hours so far. We included this fact in the manuscript. 

4. The authors should discuss the limits of scaling the protocol up for screening. In particular, how many explants of how many lines can a single person process per unit time? Got it! We added this to the discussion.

5. The authors should briefly discuss insulin-independent methods used by Suzanne Eaton's lab in imaginal discs, which found differences between Ecdysone culturing and insulin culturing (PMID: 29038308). Is this an important consideration when examining brain tissue? Why or why not? Thanks for your question. The point of this manuscript is to reactivate neuroblasts in culture. We do this and what is surprising is that we do it independent of the fat body. Whether ecdysone would promote or inhibit neuroblast reactivation remains an open question. Remember, reactivation from quiescence is occurring at a very early time point, well before the big peaks of ecdysone which are seen in later larval and pupal stages. 

6. Videos- in the videos, please make sure to clearly highlight how much brain and surrounding tissue is retained or removed. It would also be helpful to have some supporting text discussing this. OK! will do.

7. Materials table- please add yeast paste to the table. Done

8. References- the following seem relevant to this manuscript: Added both! Thanks!
a. Datta S. Activation of neuroblast proliferation in explant culture of the Drosophila larval CNS. Brain Res. 1999 Feb 6;818(1):77-83. PMID: 9914440
b. Siller KH, Serr M, Steward R, Hays TS, Doe CQ. Live Imaging of Drosophila Brain Neuroblasts Reveals a Role for Lis1/Dynactin in Spindle Assembly and Mitotic Checkpoint Control. Mol Biol Cell. 2005 Nov;16(11):5127-5140. PMCID: PMC1266413

