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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
Authors: These files are necessary for finalizing your script, so please create screen capture videos for the shots labeled as SCREEN, create a screenshot summary, and upload all the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=22667343

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: 20  
Number of Shots: 27  

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.
· 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. Preparation of Culture Medium and Staged Prepupae
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. Begin by transferring 1 milliliter of Drosophila Schneider's medium into a watch glass [1]. In a second watch glass, prepare the imaging culture medium, or CM (C-M), by adding 10% heat-inactivated FBS to 1 milliliter of Schneider’s medium. [2]. 
2.1.1. CU: Talent transferring 1 milliliter of Drosophila Schneider's medium into a watch glass.
2.1.2. CU: Talent preparing CM by supplementing Schneider's medium with 10 percent heat-inactivated fetal bovine serum in a second watch glass.

2.2. Several hours before dissection, silanize 20-to 200-microliter pipette tips by pipetting silanizing reagent several times, then allow the tips to dry completely at room temperature [1].
2.2.1. CU: Talent silanizing 20-to-200-microliter pipette tips and placing them aside to air-dry completely at room temperature.

2.3. Collect white prepupae of the required genotype within a 1-hour window, transfer them to labeled vials [1], and designate the collection time as 0 hours after puparium formation or APF (a-p-f) [2]. Incubate the prepupae for 9 hours at 25 degrees Celsius [3].
2.3.1. SCOPE: Talent selecting white prepupae within a 1-hour collection window, transferring them into labeled vials, 
2.3.2. CU: Talent marking the collection time as 0 hours APF.
2.3.3. WIDE: Talent placing the labeled vials in a 25 degrees Celsius incubator for 9 hours.

3. Dissection of Pupae and Pupal Wings
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. After the prepupae reach the developmental equivalent of 9 hours APF, remove them from the vials and place them in a watch glass containing CM [1]. Orient each pupa ventral side upward [2]. 
3.1.1. SCOPE: Talent transferring an aged prepupa from the vial into a watch glass containing CM. 
3.1.2. SCOPE: Talent positioning the pupa ventral side up.

3.2. Hold the posterior end with one pair of forceps and make a small opening near the anterior end with a second pair [1]. 
3.2.1. SCOPE: Talent holding the posterior end of the pupa and making a small opening near the anterior end with a second pair of forceps.

3.3. Extend the opening along the middle of the pupal case without damaging its upper portion, where the wings are located [1], then carefully remove the pupa from the case [2].
3.3.1. SCOPE: Talent extending the opening along the middle of the pupal case while preserving the upper portion.
3.3.2. SCOPE: Talent carefully removing the pupa from the opened pupal case.

3.4. Identify the wings on either side of the head [1]. Hold the pupal head with one pair of forceps and detach one wing by gently manipulating the tissue connecting it to the body [2]. 
3.4.1. SCOPE: The wings being identified on either side of the pupal head.
3.4.2. SCOPE: Talent holding the pupal head and detaching one wing by gently manipulating the connecting tissue.

3.5. Detach the opposite wing as demonstrated previously [1]. Remove residual tissue from the base of each wing and transfer the dissected wings into a watch glass containing CM [2].
3.5.1. SCOPE: Talent detaching the wing from the opposite side using the same technique.
3.5.2. SCOPE: Talent removing residual tissue from the wing bases and transferring the dissected wings into CM.

4. Mounting of Pupal Wings
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Using the watch glass containing CM, aspirate and dispense material from the remaining pupal abdomen onto a silanized 20–200-microliter pipette tip to pre-block it [1]. 
4.1.1. CU: Talent pre-blocking a silanized pipette tip with material from the remaining pupal abdomen in CM.

4.2. Using the pre-blocked tip, aspirate the dissected wings together with CM [1]. Transfer the wings onto an 18-by-18-millimeter, number 1.5 coverslip in 10 to 15 microliters of CM [2-TXT].
4.2.1. SCOPE: Talent aspirating the dissected wings together with CM using the pre-blocked silanized tip.
4.2.2. SCOPE: Talent transferring the wings onto an 18-by-18-millimeter coverslip. TXT: For multipoint imaging mount 2-4 wings per coverslip

4.3. Using a 5-milliliter syringe, place a 10 to 15-microliter droplet of inert halocarbon oil at each corner of the coverslip [1]. 
4.3.1. CU: Talent placing four small droplets of halocarbon oil at the coverslip corners using a 5-milliliter syringe.

4.4. Invert a gas-permeable tissue-culture dish over the coverslip, positioning the wings between the coverslip and the dish membrane and allowing the oil droplets to secure the coverslip to the underside of the dish [1]. 
4.4.1. WIDE: Talent positioning a gas-permeable tissue-culture dish over the coverslip and attaching the coverslip to the underside of the dish.

4.5. Allow the culture medium and oil to spread and stabilize the preparation, then carefully remove any excess liquid with lint-free laboratory tissue [1]. Seal the edges of the coverslip completely with a small amount of halocarbon oil to minimize evaporation and prevent the wings from drying [2].
4.5.1. ECU: The CM and oil spreading to stabilize the wings, followed by careful removal of the excess with lint-free tissue.
4.5.2. CU: Talent sealing the coverslip edges completely with a small amount of halocarbon oil.

5. Moderate Resolution Live Imaging
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. For moderate-resolution wide-field imaging, invert the culture dish in an appropriate adapter so that the coverslip faces upward toward the objective [1]. Visualize TSM1 (T-S-M-one) axon growth and guidance using a 20X (twenty-ex), 0.8-numerical-aperture objective with 4X (four-ex) optical zoom [2].
5.1.1. WIDE: Talent inverting the culture dish in the microscope adapter with the coverslip facing upward toward the objective.
5.1.2. SCREEN: The TSM1 axon being located and visualized using the 20X objective with 4X optical zoom.

Authors: Please create screen capture videos for the shots labeled as SCREEN, create a screenshot summary, and upload all the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=22667343

5.2. Using microscope acquisition software [1], acquire a z-stack encompassing the entire axon with 1-micrometer spacing between optical sections [2]. Monitor axon growth for 90 minutes by acquiring successive image stacks at 3-minute intervals [3]. 
5.2.1. WIDE: Talent sitting at the computer near the microscope, launching the acquisition software.
5.2.2. SCREEN: A z-stack being configured to encompass the complete axon. 
5.2.3. SCREEN: Successive image stacks being acquired at 3-minute intervals for a total of 90 minutes. 

5.3. Acquire optically sectioned fluorescence images [1] and process the resulting image stacks with the image-processing software specified for the microscope [2].
5.3.1. SCREEN: Representative optically sectioned fluorescence images being acquired.
5.3.2. SCREEN: Fluorescence images being processed in the microscope’s image-processing software.
5.3.3. 

Results
Please review this section to make sure that it accurately reflects your findings.
· 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: 115.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Live imaging of control wings at 9 hours APF showed the td-Tomato (t-d-tomato) labeled membrane outlining the growing TSM1 (t-s-m one) axon and growth cone [1]. 
6.1.1. LAB MEDIA: Figure 4A. Video Editor: In Panel A on the upper left, please highlight the orange td-Tomato signal outlining the TSM1 axon and growth cone.

6.2. EB1-GFP (e-b-one g-f-p) labeled the microtubule network throughout the axon rather than being restricted to microtubule plus ends [1]. 
6.2.1. LAB MEDIA: Figure 4B. Video Editor: In Panel B on the lower left, please highlight the green EB1-GFP-labeled microtubule network extending along the axon and into the central growth-cone region.

6.3. Merged imaging demonstrated the relationship between microtubules and overall axonal morphology [1]. Within the growth cone, microtubules were concentrated in the axonal shaft and central region but did not appear to extend into the leading filopodium [2].
6.3.1. LAB MEDIA: Figure 4C. Video Editor: In Panel C at the center, highlight the yellow regions showing overlap between the red and green signals. Also highlight the dashed box identifying the enlarged region.
6.3.2. LAB MEDIA: Figure 4D. Video Editor: In Panel D on the right, highlight the green microtubules within the axonal shaft and central growth cone. Use the existing white arrowhead to indicate the leading filopodium.

6.4. Higher-resolution imaging simultaneously resolved LifeAct-GFP (life -act g-f-p) labeled actin and EB1-RFP (e-b-one r-f-p) labeled microtubules within individual TSM1 neurons [1]. 
6.4.1. LAB MEDIA: Figure 5. Video Editor: In both Panels A and B, highlight the green LifeAct-GFP-labeled actin and the red EB1-RFP-labeled microtubules.

6.5. Both cytoskeletal components were visible along the same axon and within the distal axonal and growth-cone regions [1]. 
6.5.1. LAB MEDIA: Figure 5. Video Editor: Please trace the overlapping yellow-orange signal along each axonal shaft and use arrows to indicate the distal growth-cone regions.
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