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 carefully proofread the manuscript.
2. Please specify which video is Movie 1: Muscle16_movie.avi or pbio.2006721.s001.avi?
We have changed the name to Video 1 to match the Jove nomenclature.
3. Please provide a legend for Movie 1 and Movie 2.
We have added legends for the videos.
4. Please include a scale bar for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate Figure Legend.
We have added scale bars.
5. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s).
This has been corrected.
6. Please revise the title for conciseness.
We have modified the title to “Preparing adult Drosophila melanogaster for whole brain imaging during behavior and stimuli responses”. We believe that all the remaining elements are important to identify the study.
7. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
We have added details throughout the protocol.
8. 1.1: Does the printing material matter?
We have added details for the printing material: ”Both SLS (Nylon PA12) and multijet fusion (PA12) are suitable.”

9. 1.2: What are the dimensions of the sticky tape?
We have added the width of the sticky tape: “Cut slices of approximately 5 mm x 1 cm.”

10. 1.3: Create the body slot how? Please quantitate how much grease to use.
We have added precisions on how to cut the tape for pushing the body down. “Use the design shown in Fig. 2A top to cut a piece of ~2cm wide tape in two and cut 1.5 mm wide slices. Cut out 0.3 mm deep shoulders and body slot.”
We have added precision on the grease quantity: “add a few microliters of grease in the head slot using a rolled tissue to ensure the glue won’t wet the back of the fly’s head. Make sure not to put grease outside of the slot that would prevent the glue from sticking.

11. 2.1: How much is used?
We have added modified to: “Fill a Petri dish or pipette tip box lid with ice.”

12. Please specify all volumes and amounts used throughout.
We have added the volumes for grease and saline.
[bookmark: _Hlk50371934]
13. Please revise the Representative Results in the context of the technique you have described, e.g., how do these results show the technique, suggestions about how to analyze the outcome, etc.
We have drastically revised the section Representative Result, with a new structure, new original examples, and an example of analysis of the outcome. We have clarified why these representative results are specifically enabled by the technique described in the protocol.

14. Please avoid bulleted lists in the Representative Results.
We have rewritten the whole section and removed the bullet list.

15. 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 have added a .docx file with the link to the policy for figure 9, and we have added the citation in the caption.

16. 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.

We have corrected the formatting.




Reviewers' comments:

Reviewer #1:
Manuscript Summary:
Woller et al. describes methods to making a fly holder, fixing and dissecting the fly for the whole brain imaging technique. Even thought their description of the protocol is detail, actual video demonstrating each and every step of the procedure is strongly desired. Many of the written protocol cannot replace actual demo.
Major Concerns:
Although fly preparation is critical for the whole brain imaging, I wonder if authors are considering inclusion of steps to modify the microscope that enables light-field microscopy. Fly head fixation and dissection alone has been described multiple times in other studies in detail, although the described methods and procedures are not identical to others and that may appeal to some readers.

We thank the reviewer for their interest in our Jove protocol. The protocol we present is the first (to our knowledge) to show how to prepare the fly for whole brain imaging during behavior, and each step has been specifically developed and optimized for this purpose. We have made this clearer in the abstract and in the text.
“a method specifically developed to image the whole brain while the fly performs semi-naturalistic behavior (i.e. walking and grooming) and responds to sensory stimuli.”

Although light field microscopy is particularly indicated for fast large-scale 3D brain imaging, other slower technique with higher spatial resolution might also be used in combination to the preparation technique we describe. We thus believe that our unique preparation that allows for whole brain imaging during behavior is valuable in itself, independent of the imaging technique used.

We have added a small paragraph making this point clearer:
“The preparation described above allows to observe the whole brain under a microscope for large scale 3D imaging such as classical 2 photons or confocal microscopy, but also faster techniques such as light sheet31  and other structured illumination microscopy techniques (reviewed in 32), or light field microscopy 28.  “

Minor Concerns:
Inclusion of the brain activity video is impressive, but there is no description of how this was done.
We have added descriptions of the representative results in the text and captions.

Reviewer #2:
Manuscript Summary:
The authors report a beautiful protocol on a method for optically imaging large parts of the Drosophila brain while the animals can be stimulated with a variety of sensory cues and while the animals are free to move their legs. The article is nicely introduced and advantages and disadvantages are mentioned. The protocol is sufficiently detailed and very clearly written. It will be of interest to the broad community of researchers working with Drosophila. I have no major points of concern and recommend that the protocol will be published.

Major Concerns:
None.

Minor Concerns:
The authors write in the introductory section that "... functional imaging is becoming more and more common place and several protocols have already been published". That is correct, and I totally agree with it. Actually, functional brain imaging in Drosophila is common place since more than 15 years. But I would find it appropriate to cite those studies that have made this advance possible. As it reads now it seems as if the studies cited (mostly from recent years) have accomplished to make optical imaging in Drosophila feasible. Of course, it is a common phenomenon that every ~ 10-15 years a new generation of scientists re-invents a particular technique with significant improvements when compared with previous approaches. This is also the case here: novel sensors, better microscopes and more elaborated brain peparations are of advantage so that a larger brain volume can be monitored and the flies can move their legs. Still, the foundations have been set with the invention of in vivo optical imaging in Drosophila: The authors might want to cite these papers to show on which shoulders the entire, nowadays commonly used technique actually rests, and what the actual very valuable advance in the protocol presented actually is:

- Fiala et al. (2002), Current Biology, Volume 12, Issue 21, Pages 1877-1884. The first in vivo optical imaging study in Drosophila at all.
- Fiala and Spall (2003), Science's STKE Vol. 2003, Issue 174, pp. pl6. The first in vivo optical imaging protocol in Drosophila.
- Strutz et al. (2012). Calcium imaging of neural activity in the olfactory system of Drosophila. In J.-R. Martin (Ed.), Neuromethods / Genetically Encoded Functional Indicators (pp. 43-70). doi:10.1007/978-1-62703-014-4_3. The tilting of the fly head and the holder described in the present manuscript strongly resembles the preparation technique described by Antonia Strutz from Silke Sachse's lab.

Also, those techniques that are designed not to image the whole brain, but only small numbers of neurons with precision, would be good to mention, e.g. Hancock et al. (2019), J. Vis. Exp. 152, e60288, or Bilz et al. (2020), Neuron Volume 106, Issue 6, 963-976. This would highlight the difference of the presented protocol and demonstrate that is offers the advantage of visualizing large parts of the brain while the animal is free to move the legs.

My comments are not intended to overduly criticize the manuscript but to help improving it .

We thank the reviewer for these positive comments and for pointing out the lack of acknowledgment of early studies. We have modified the text: “in vivo functional imaging has become more and more common place since the first study in 2002“ and added all the references pointed by the reviewer.

Reviewer #3:
Manuscript Summary:
This manuscript describes a protocol for dissection of adult Drosophila melanogaster for live whole brain imaging during behavior. There are a few different protocols around to achieve this same goal, but a detailed, well documented protocol including all critical steps (and technical drawing allowing one to reproduce the stage) is a welcome addition.

Major Concerns:
None

Minor Concerns:
Drosophila should be italicized
We have corrected the non-italicized instance.
A few spelling and grammar mistakes need to be fixed (ex: KimwiPe vs KimwiPPe, use A piece of tape, a few more)
We have corrected these mistakes.
The raw imaging data is an important validation of this protocol. If possible, a few original example should be shown (ideally different preparations responding to the same stimulus, to get an idea of variability?) --rather than re-produce data from previous publications by this group
We have added several original datasets, as well as a dataset showing region activity during responses to stimuli and behavior for several flies to give an idea of the variability and of how to analyse the data.

