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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:  35
Number of Shots:  58

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.

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Texas MD Anderson Cancer Center



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. Dissection and Isolation of Dorsal Root Ganglia 
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. To begin, obtain the laminin-coated coverslips, Liberase digestion solution, and required reagents [1].
2.1.1. WIDE: Talent walking into the room with a tray of required materials.  Videographer: Please obtain CU shot as well for this shot.
2.2. After euthanizing the mouse, spray the dorsal surface of the mouse with 70% ethanol [1-TXT].
2.2.1. Talent spraying the dorsal surface of the mouse with 70% ethanol. TXT: CO₂ inhalation or 5% isoflurane overdose, followed by decapitation
2.3. Excise the spinal column [1] and immediately place it in ice-cold DPBS (D-P-B-S) [2].
2.3.1. Talent excising the spinal column from the mouse.
2.3.2. Talent placing the excised spinal column into a container with ice-cold DPBS.
2.4. Divide the spinal column into thoracic and lumbar sections [1].
2.4.1. Talent dividing the spinal column into thoracic and lumbar sections.
2.5. Bisect each section longitudinally along the spinal canal to expose the nerve trunks and connective tissue [1]. Transfer both halves into a fresh 100 millimeter Petri dish containing ice-cold DPBS [2].
2.5.1. Talent bisecting the thoracic and lumbar spinal column sections longitudinally along the spinal canal.
2.5.2. Talent transferring both spinal column halves into a fresh 100 mm Petri dish containing ice-cold DPBS.
2.6. After cutting the roots, remove the spinal cord [1] and the meninges to access the dorsal root ganglia or DRG (D-R-G) [2].
2.6.1. SCOPE: Show the spinal cord being removed from the spinal column halves.
2.6.2. SCOPE: Show the meninges being removed to expose the DRG.
2.7. Identify the DRG along the intervertebral foramina [1].
2.7.1. SCOPE: Show the DRG located along the intervertebral foramina.
2.8. Using spring scissors and #55 (Number-fifty five) fine forceps, carefully excise each DRG while minimizing the inclusion of nerve roots and meninges [1]. 	Comment by Lakshmi Priya: Authors: Please check the pronunciation
2.8.1. SCOPE: Shot of DRG being excised using spring scissors and #55 fine forceps 
2.9. Transfer the harvested ganglia into 15 milliliters of ice-cold culture medium in a 100 millimeter Petri dish [1].
2.9.1. SCOPE: Show the harvested ganglia being transferred into a 100 mm Petri dish containing 15 mL of ice-cold culture medium.

3. Dissociation and Culture of Dorsal Root Ganglion Neurons
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Place the DRGs (D-R-G-S) in 1 milliliter of Liberase DH (D-H) solution [1]. Incubate it for 30 minutes at 37 degrees Celsius in a carbon dioxide incubator, or a water bath, or a bead bath [2].
3.1.1. Talent transferring the harvested DRG into a container containing 1 mL of Liberase DH solution.
3.1.2. Talent placing the sample into a carbon dioxide incubator or water bath, or bead bath set to 37 degrees Celsius.	Comment by Lakshmi Priya: Authors: Which method are you planning to demonstrate during shoot?
3.2. After transferring the digested DRG into a 15-milliliter conical tube, using standard P1000 (P-thousand) pipette tips, triturate the digested DRG suspension gently for 10 to 15 passes until the suspension appears turbid [1]. 
3.2.1. Talent gently triturating the digested DRG suspension using a standard P1000 pipette tip.
3.3. After adding 10 milliliters of warm culture medium to stop the digestion, filter the suspension through a 70 to 100 micrometer cell strainer into a 50 milliliter conical tube [1]. Adjust the final volume to 20 milliliters using fresh culture medium [2].
3.3.1. Talent filtering the cell suspension through a 70 to 100 micrometer cell strainer into a 50 milliliter conical tube.
3.3.2. Talent adding fresh culture medium to the 50 mL conical tube.
3.4. Centrifuge the cell suspension at 250 g for 5 minutes at room temperature [1]. After discarding the supernatant, resuspend the cell pellet in 500 to 600 microliters of warm culture medium [2].
3.4.1. Talent placing the 50 milliliter conical tube containing the cell suspension into the centrifuge.
3.4.2. Talent adding 500 to 600 microliters of warm culture medium to the cell pellet.
3.5. Aspirate the laminin from the coverslips [1].
3.5.1. Talent aspirating laminin from the coated coverslips.
3.6. Add 50 to 80 microliters of the neuronal suspension to the center of each coverslip [1] and incubate for 2 hours at 37 degrees Celsius to allow cell adherence [2].
3.6.1. Talent adding 50 to 80 microliters of neuronal suspension to the center of a coverslip.
3.6.2. Talent placing the coverslips into an incubator.
3.7. Carefully add 1 to 2 milliliters of warm culture medium to each well or dish and incubate overnight [1]. 
3.7.1. Talent adding 1 to 2 mL of warm culture medium to each well or dish containing the coverslips.

4. Conditioned Medium Preparation and Dorsal Root Ganglion Neuron Treatment
Demonstrator: Click here to enter name of demonstrator(s)
4.1. Culture the JW23.3 (J-W-twenty three-point-three) cells in complete culture medium in a 100 millimeter Petri dish [1] and incubate at 37 degrees Celsius with 5% carbon dioxide [2].
4.1.1. Talent culturing JW23.3 cells in a 100 mm Petri dish containing complete culture medium.
4.1.2. Talent placing the Petri dish containing JW23.3 cells into an incubator.
4.2. After washing the JW23.3 cells with DPBS, add 0.25% trypsin-EDTA (Trypsin-E-D-T-A) and incubate for 3 minutes [1].
4.2.1. Talent adding 0.25% trypsin-EDTA to the JW23.3 cells and placing it aside for incubation.
4.3. Add complete culture medium to neutralize the trypsin-EDTA [1].
4.3.1. Talent adding complete culture medium to the cell suspension.
4.4. Once the cells are collected, centrifuge at 250 to 300 g for 5 minutes at room temperature [1]. Reseed at 2 million cells per milliliter in a 100 millimeter Petri dish [2].
4.4.1. Talent placing the tube containing the cell suspension into a centrifuge.
4.4.2. Talent reseeding the cells into a 100 mm Petri dish.
4.5. On the next day, after washing the cells with DPBS, add 8 milliliters of fresh warm culture medium to the JW23.3 cells [1] and to a plain Petri dish [2]. Collect the conditioned medium or CM (C-M) at a consistent confluency and use cells with similar passage numbers to minimize variability in secreted factor levels [3].
4.5.1. Talent adding 8 milliliters of fresh warm culture medium to the JW23.3 cell culture dish.
4.5.2. Talent adding 8 milliliters of fresh warm culture medium to a plain Petri dish without cells.
4.5.3. Shot showing JW23.3 cells at approximately 70% to 80% confluency.
4.6. Incubate the JW23.3 cells and the plain Petri dish at 37 degrees Celsius with 5% carbon dioxide for 48 hours [1].
4.6.1. Talent placing the JW23.3 cell culture dish and the plain Petri dish into the incubator.
4.7. After collecting the CM, centrifuge at 250 to 300 g for 2 to 3 minutes [1]. Simultaneously, treat the DRG neurons with the CM or immediately store at minus 80 degrees Celsius [2].	Comment by Lakshmi Priya: Authors: Which method are you planning to demonstrate during filming?
4.7.1. Talent placing the tube containing CM into a centrifuge.
4.7.2. Talent adding CM to the DRG neuron cultures or placing CM into storage at minus 80 degrees Celsius.
4.8. Replace the neuronal medium with CM [1] and incubate with DRG neurons for 1 to 4 hours [2].
4.8.1. Talent aspirating the neuronal medium and adding CM to the DRG neuron cultures.
4.8.2. Talent placing the dorsal root ganglion neuron cultures into the incubator.




5. Calcium Imaging and Immunostaining
Demonstrator: Click here to enter name of demonstrator(s)

5.1. After preparing the individual coverslips containing DRG neurons, incubate them with 2 micromolar Fura-2 AM (Fura-two-A-M) prepared in Pluronic F-127 (F-one twenty seven) [1] at room temperature for 30 minutes in the dark [2].	Comment by Lakshmi Priya: Authors: Please check the pronunciation
5.1.1. Talent adding the Fura-2 AM and Pluronic F-127 solution to the coverslips 
5.1.2. Talent placing coverslips in the dark.
5.2. Place each coverslip into the recording chamber [1]. Mount the recording chamber on the stage of an inverted fluorescence microscope [2].
5.2.1. Talent placing a coverslip into the recording chamber.
5.2.2. Talent mounting the recording chamber onto the stage of an inverted fluorescence microscope.
5.3. Continuously perfuse the cells using a gravity-driven perfusion system at 1 to 2 milliliters per minute [1] with HEPES-buffered (HEP-eez) solution [2]. Adjust the buffer to pH 7.4 with sodium hydroxide and to approximately 310 milliosmoles with sucrose [3].
5.3.1. Talent initiating continuous perfusion of the cells using a gravity-driven perfusion system.
5.3.2. TEXT ON A PLAIN BACKGROUND:
Preparation of HEPES-buffered solution (mM):
140 NaCl
5 KCl
1.3 CaCl₂
0.4 MgSO₄
0.5 MgCl₂
0.4 KH₂PO₄
0.6 Na₂HPO₄
3 NaHCO₃
10 Glucose
10 HEPES 
5.3.3. Talent adding reagent to the buffer.
5.4. Using a xenon light source and controller, alternately excite the Fura-2-loaded cells at 340 nanometers and 380 nanometers [1]. Use a 2 nanometer band-pass filter, set the exposure time to 100 milliseconds, and acquire images at 1 hertz [2].
5.4.1. SCREEN: Show the imaging software and xenon light source controller configured to alternate excitation of Fura-2-loaded cells between 340 nanometers and 380 nanometers. Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible:  https://review.jove.com/account/file-uploader?src=21578188
Videographer: Please film the computer screen as a back up
5.4.2. SCREEN: Show the acquisition settings panel and with the 2 nanometer band-pass filter selected, the exposure time set to 100 milliseconds, and the acquisition frequency set to 1 hertz. Show live image acquisition in progress.
5.5. Using a 10× objective and an sCMOS pco.edge camera, collect fluorescence emission at 510 nanometers [1]. Define regions of interest for individual neurons and calculate the F340 to F380 ratio using imaging software [2]. 	Comment by Lakshmi Priya: Authors: Please provide pronunciation
5.5.1. SCREEN: Show fluorescence emission images being acquired at 510 nanometers.
5.5.2. SCREEN: Show regions of interest being drawn around individual neurons and the calculation of the F340/F380 ratio.
5.6. Acquire a 60-second baseline recording while perfusing the cells with physiological buffer [1].
5.6.1. SCREEN: Show a live calcium imaging recording during the 60-second baseline acquisition.
5.7. While maintaining continuous perfusion throughout image acquisition, apply control CM or MPNST (M-P-N-S-T) cell CM during imaging for 120 seconds [1] and allow the cells to recover in physiological buffer for 120 seconds [2].	Comment by Lakshmi Priya: Authors: Please provide full form of MPNST
5.7.1. SCREEN: Show continuous perfusion during live imaging while control conditioned medium or MPNST cell conditioned medium is applied to the cells
5.7.2. SCREEN: Show continuous perfusion during the recovery period following replacement with physiological buffer.
5.8. Apply a terminal depolarizing stimulus of 50 millimolar potassium chloride for 60 seconds to confirm neuronal viability [1].
5.8.1. SCREEN: Show the application of 50 millimolar potassium chloride and the resulting neuronal response.
5.9. Draw regions of interest around individual neurons [1]. After extracting the F340 to F380 ratio values into a spreadsheet, define a neuron as responsive when the peak increase in the F340 to F380 ratio exceeds 0.1 above baseline during agonist application or experimental stimulation [2].
5.9.1. SCREEN: Show regions of interest being drawn around individual neurons.
5.9.2. SCREEN: Show representative traces with a response threshold exceeding 0.1 above baseline.
5.10. Acquire data from 4 to 6 coverslips per experimental group [1]. Calculate the delta response for each stimulus condition [2]. Plot time versus ratio using appropriate analysis software [3].
5.10.1. SCREEN: Show data acquisition from multiple coverslips within an experimental group.
5.10.2. SCREEN: Show calculation of delta response values for each stimulus condition.
5.10.3. SCREEN: Show a time versus F340/F380 ratio plot generated in the analysis software.
5.11. Perform immunostaining of the dorsal root ganglion neurons using β3-tubulin and ATF3 antibodies [1].
5.11.1. Talent adding antibody solution to the dorsal root ganglion neuron cultures.





























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: 59.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. As a positive control, high potassium elicited a rapid and robust increase in intracellular calcium in adult DRG neurons [1], confirming neuronal viability and adequate dye loading [2].
6.1.1. LAB MEDIA: Figure 2. Video editor: Highlight the right side of the graph labeled “high-k⁺” where blue and red lines rise sharply
6.1.2. LAB MEDIA: Figure 2. 
6.2. Incubation with tumor cell-conditioned medium produced nuclear activating transcription factor 3 or ATF3 (A-T-F-three) immunoreactivity in adult DRG neurons [1].
6.2.1. LAB MEDIA: Figure 3E–H. Video editor: Highlight the red spots in panels E through H
6.3. Co-immunostaining with beta 3-tubulin identified sensory neurons and confirmed neuronal-specific activating transcription factor 3 expression [1].
6.3.1. LAB MEDIA: Figure 3E–H. Video editor: Highlight the green cell bodies with red spots inside them in panels E through H
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