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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  25
Number of Shots:  50 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration in purple text and the shot descriptions entirely.
The reagent preparation and probe designing are standard techniques and are hence not added in the script as per our guidelines.	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Dissection and Fixation of Third-Instar Drosophila Larval Optic Lobes
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, prewarm the Probe Hybridization Buffer to 37 degrees Celsius [1].
2.1.1. WIDE: Talent placing the Probe Hybridization Buffer in a water bath or incubator at 37 degrees Celsius.  Videographer: Please obtain CU shot as well for this shot.

2.2. Obtain the target-specific HCR-FISH (H-C-R-fish) initiator probe sets matched to the desired amplifier [1-TXT] and dilute each probe set to a final concentration of 1 micromolar using nuclease-free distilled water [1].
2.2.1. Talent placing the labeled probe vials on the workbench. TXT: HCR-FISH: Hybridization Chain Reaction Fluorescence In Situ Hybridization
2.2.2. Talent diluting each probe set with nuclease-free distilled water.

2.3. Aliquot approximately 250 microliters of nuclease-free PBS onto a dissecting dish [1].
2.3.1. Talent aliquoting nuclease-free PBS onto a dissecting dish.

2.4. Transfer a wandering third instar larva into the PBS using forceps [1]. Hold the abdomen with one pair of forceps [2] and grasp the mouth hooks with a second pair [3]. Pull the mouth hooks away from the body to isolate the brain and ventral nerve cord [4].
2.4.1. Talent transferring a wandering third instar larva into the PBS using forceps.
2.4.2. Talent holding the abdomen with one pair of forceps.
2.4.3. Talent grasping the mouth hooks with a second pair of forceps.
2.4.4. Talent pulling the mouth hooks away from the body to isolate the brain and ventral nerve cord.

2.5. Next, remove fat bodies and salivary glands while retaining the ventral nerve cord [1]. Transfer the dissected brain into a tube containing 600 microliters of ice-cold nuclease-free PBS [2].
2.5.1. Talent removing fat bodies and salivary glands while retaining the ventral nerve cord.
2.5.2. Talent transferring the dissected brain into a tube containing ice-cold nuclease-free PBS.

2.6. Repeat the dissection to collect approximately 6 optic lobes, completing all dissections within 20 minutes to minimize tissue degradation [1].
2.6.1. Talent adding approximately 5 more optic lobes to the tube .Authors: Are all 6 taken in the same tube?

2.7. Add 200 microliters of 16% paraformaldehyde to achieve a final concentration of 4% paraformaldehyde to the sample tube [1]. Invert the tube gently to mix [2] and incubate for 15 minutes at room temperature [3].
2.7.1. Talent adding 16% paraformaldehyde to the tube.
2.7.2. Talent gently inverting the tube to mix.
2.7.3. Talent placing the tube at room temperature for incubation.

2.8. Then, remove the fixative [1] and wash the samples 3 times with 600 microliters of cold nuclease-free PBS [2].
2.8.1. Talent removing the fixative into the designated chemical waste.
2.8.2. Talent adding cold nuclease-free PBS to the tube.

2.9. Transfer the brains into a PCR tube containing 100 microliters of prewarmed Probe Hybridization Buffer [1]. Mix gently by flicking the tube [2] and incubate for 10 minutes at room temperature [3].
2.9.1. Talent transferring the brains into a polymerase chain reaction tube containing prewarmed Probe Hybridization Buffer.
2.9.2. Talent gently flicking the polymerase chain reaction tube to mix.
2.9.3. Talent placing the polymerase chain reaction tube at room temperature for incubation.


3. Probe Hybridization and HCR Amplification
Demonstrator: Click here to enter name of demonstrator(s) 


3.1. Prepare a 4-nanomolar probe solution by adding 0.4 picomoles of each probe to the Probe Hybridization Buffer for a final volume of 100 microliters [1].
3.1.1. Talent preparing a probe solution by adding the probe to the Probe Hybridization Buffer.

3.2. Remove the buffer from the PCR tube containing the brains without disturbing the tissue [1] and add the diluted probe solution to each sample [2].
3.2.1. Talent removing the prehybridization buffer without disturbing the tissue.
3.2.2. Talent adding the diluted probe solution to each sample.

3.3. Incubate the samples at 37 degrees Celsius on a nutator for 16 to 24 hours [1].
3.3.1. Talent placing the samples on a nutator for incubation.

3.4. Before probe amplification, prepare approximately 200 microliters of Amplification Buffer per sample at room temperature [1]. Equilibrate and warm the probe wash buffer to 37 degrees Celsius under a fume hood [2].
3.4.1. Talent preparing the Amplification Buffer for each sample.
3.4.2. Talent placing the Probe Wash Buffer on a bath/hotplate set to 37 degrees Celsius inside a fume hood.

3.5. After incubation, remove the probe solution from the sample tube [1] and store the used solution at minus 20 degrees Celsius for reuse [2].
3.5.1. Talent removing the probe solution from the sample and transferring it into a fresh tube.
3.5.2. Talent placing the probe solution at minus 20 degrees Celsius.

3.6. Wash the samples 4 times for 10 minutes each by adding preheated Probe Wash Buffer tempered to 37 degrees Celsius [1]. Then, wash the samples twice for 5 minutes each at room-temperature by adding 5x SSCT [2].
3.6.1. Talent washing the samples by adding preheated Probe Wash Buffer.
3.6.2. Talent removing the previous wash solution and adding room-temperature 5-fold SSCT to the tube.

3.7. Next, add 100 microliters of Amplification Buffer without hairpins [1] and incubate for 30 minutes at room temperature [2].
3.7.1. Talent adding Amplification Buffer without hairpins.
3.7.2. Talent placing the samples aside at room temperature for incubation.

3.8. Add 2 microliters of each 3 micromolar hairpin stock to separate PCR tubes [1] and incubate them at 95 degrees Celsius for 90 seconds in a thermocycler [2]. Then, cover the tube with aluminum foil and cool at room temperature for at least 30 minutes [2].
3.8.1. Talent adding the hairpin stock to separate polymerase chain reaction tubes.
3.8.2. Talent placing the hairpin tubes in the thermocycler for incubation.
3.8.3. Talent covering the tubes with aluminum foil and keeping them aside.

3.9. Next, mix the hairpins with the Amplification Buffer to a final volume of 100 microliters per sample [1].
3.9.1. Talent combining the hairpins in Amplification Buffer.

3.10. Remove the pre-amplification buffer from the samples [1]. Add hairpin-containing Amplification Buffer [2] and incubate the samples overnight at room temperature on a nutator protected from light [3].
3.10.1. Talent removing the pre-amplification buffer from the samples.
3.10.2. Talent adding hairpin-containing Amplification Buffer.
3.10.3. Talent placing the light-protected samples on a nutator placed inside a dark chamber.
3.11. After incubation, remove the amplification solution [1]. Wash samples with 5x SSCT [2-TXT] and perform 2 brief washes in nuclease-free PBS to remove the detergent [3].
3.11.1. Talent removing the amplification solution.
3.11.2. Talent washing the samples by adding 5-fold SSCT. TXT: 5 min in 150 µL (2x); 10 min in 150 µL (3x) on a nutator
3.11.3. Talent briefly washing the samples in nuclease-free PBS.


4. Mounting and Imaging Preparation
Demonstrator: Click here to enter name of demonstrator(s) 


4.1. Adhere an imaging spacer sticker to a glass slide [1] and press gently to remove trapped air bubbles [2].
4.1.1. Talent adhering an imaging spacer sticker to a glass slide.
4.1.2. Talent gently pressing the imaging spacer sticker to remove trapped air bubbles.

4.2. Bisect the brain through the ventral nerve cord using forceps [1].
4.2.1. Talent bisecting the brain through the ventral nerve cord using forceps.

4.3. Place the brain in the center of the spacer well [1] and orient the tissue laterally with the optic lobe facing upward [2].
4.3.1. Talent placing the brain in the center of the spacer well.
4.3.2. Talent orienting the tissue laterally with the optic lobe facing upward.

4.4. Add sufficient antifade mounting medium to fill the well, avoiding air bubbles [1], and distribute it evenly using forceps [2].
4.4.1. Talent adding antifade mounting medium to fill the well without introducing air bubbles.
4.4.2. Talent distributing the mounting medium evenly using forceps.

4.5. Finally, place a coverslip over the sample [1] and seal with nail polish before imaging [2].
4.5.1. Talent placing a coverslip over the sample.
4.5.2. Talent sealing the coverslip with nail polish.


4.5.3. 

Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration. Only representative results are added.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: XXX.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. HCR-FISH against Fas2, Distal-less, and hamlet labeled Dm2 neurons [1], which occupied the posterior edge of the developing optic lobe [2].
5.1.1. LAB MEDIA: Figure 2C. Video editor: Highlight the cells marked by arrows showing Fas2, Distal-less, and hamlet labeling
5.1.2. LAB MEDIA: Figure 2C. Video editor: Zoom in on the posterior edge where the labeled cells are clustered

5.2. HCR-FISH against abrupt labeled zfh1-positive Dm4 neurons [1] and detected abrupt expression in the fenestrated glia near the brk and dpp expression domains [2].
5.2.1. LAB MEDIA: Figure 2D. Video editor: Highlight the arrow pointing to the cells labeled with abrupt and zfh1
5.2.2. LAB MEDIA: Figure 2E. Video editor: Highlight the dotted outlined regions near the brk and dpp labeled areas

5.3. HCR-FISH against wishful thinking demonstrated broad expression within the developing optic neuroepithelium and the newborn neurons [1].
5.3.1. LAB MEDIA: Figure 3B-B’. Video editor: Highlight the broad crescent-shaped wishful thinking labeling surrounding the developing optic lobe

5.4. The BMP type II receptor punt displayed stronger expression in the neurons of the medulla and lobula neuropils [1].
5.4.1. LAB MEDIA: Figure 3D-D’. Video editor: Highlight the bright punt labeling within the inner regions of the optic lobe

5.5. Co-labeling of wishful thinking and punt demonstrated partially overlapping but distinct expression domains in the developing optic lobe neurons [1].
5.5.1. LAB MEDIA: Figure 3D’’. Video editor: Highlight the areas where wishful thinking and punt signals overlap and the nearby areas where only one signal is visible

5.6. The co-Smad Medea exhibited broader expression throughout the optic lobe than Mad [1].
5.6.1. LAB MEDIA: Figure 3E-E’’. Video editor: Highlight the widespread Medea labeling across the optic lobe


Authors: During filming, please point out the organs or veins before dissecting them.
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