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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. 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 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.

3. 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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our China Location Producer, Yuan Yue.

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:  24
Number of Shots:  52 

Introduction 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud.
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: What is the scope of your research? What questions are you trying 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 30 or fewer words.

What are the most recent developments in your field of research?
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 30 or fewer words.
What technologies are currently used to advance research in your field?
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 30 or fewer words.
What are the current experimental challenges?
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 30 or fewer words.

What significant findings have you established in your field?
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 30 or fewer words.

What research gap are you addressing with your protocol?
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 30 or fewer words.

What advantage does your protocol offer compared to other techniques?
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 30 or fewer words.
How will your findings advance research in your field?
1.8. 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 30 or fewer words.
What new scientific questions have your results paved the way for?
1.9. 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 30 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. 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 30 or fewer words.



Ethics Title Card
This research has been approved by the Animal Ethics Committee at the Chengdu University of Traditional Chinese Medicine 


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.) 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 you/your videographer will capture. 

2. Removal of the Eye from the Animal and Dissection of the Retina
Demonstrator: Click here to enter name of demonstrator(s)

2.1. To begin, pour D-Hank’s solution into two 10-centimeter glass culture dishes [1].
2.1.1. WIDE: Talent pouring D-Hank’s solution into two separate 10 cm glass culture dishes placed on a clean bench.

2.2. After euthanizing and disinfecting the neonatal SD rat, position it on a sterile curved dish [1-TXT]. Using toothed tweezers, open the eyelid along the palpebral fissure to expose the rat’s eyeball [2].
2.2.1. Talent placing the euthanized animal on the curved dish. TXT: Euthanasia: Cervical dislocation (without CO₂ asphyxiation) 
2.2.2. Talent holding the animal and using toothed tweezers to gently open the eyelid along the palpebral fissure, revealing the eyeball.

2.3. Hold toothless tweezers open and parallel to the palpebral fissure to press down the orbital bone [1]. Once the optic nerve is visible and the eyeball is exposed, close the tweezers to lift and extract the eyeball [2].
2.3.1. Talent positioning toothless tweezers and pressing down on the orbital bone with the tweezers held open.
2.3.2. Talent closing the tweezers and lifting the eyeball carefully once the optic nerve is exposed.

2.4. Now, place the eyeball in a glass culture dish with D-Hank’s solution [1]. Rinse the eyeball [2] and transfer it to another dish with fresh D-Hank’s solution [3].
2.4.1. Talent placing the extracted eyeball into the first culture dish containing D-Hank’s solution.
2.4.2. Talent gently shaking the eyeball in the solution.
2.4.3. Talent transferring the eyeball to a second culture dish with fresh D-Hank’s solution.

2.5. Then, using curved ophthalmic micro forceps, gently fix the region between the cornea and optic nerve to expose the cornea [1].
2.5.1. Talent using curved ophthalmic micro forceps to hold the tissue between the cornea and optic nerve, exposing the cornea.

2.6. Pierce the corneoscleral junction using micro corneal scissors [1] and cut along the limbus in a circular fashion [2]. Make two symmetrical scleral incisions approximately 2 millimeters in length [3] before releasing the forceps and re-clamping at the junction of the optic nerve and sclera [4].
2.6.1. Talent piercing the corneoscleral junction using micro corneal scissors.
2.6.2. Talent cutting along the limbus in a circular manner.
2.6.3. Talent making two symmetrical 2 millimeter scleral incisions.
2.6.4. Talent releasing the forceps and re-clamping them at the optic nerve and sclera junction.

2.7. Then, use a second forceps to gently press near the optic nerve root, directing pressure toward the corneal-optic nerve interface [1]. When the lens tissue appears, remove it carefully [2] and continue pressing until the retinal tissue emerges [3].
2.7.1. Talent using a second forceps to apply pressure near the optic nerve root.
2.7.2. Talent carefully removing the lens tissue as it appears.
2.7.3. Talent pressing the region until the retinal tissue is exposed.

2.8. Using forceps, transfer the separated retinal tissue to another sterile culture dish [1].
2.8.1. Talent transferring the retinal tissue into a fresh sterile culture dish using forceps.


3. Extraction of Primary Retinal Müller cells (RMCs)
Demonstrator: Click here to enter name of demonstrator(s)


3.1. Open the culture dish lid [1] and use a pipette with a 1 milliliter tip to pipette the retinal tissue up and down about 15 times to break it into small pieces [2]. 
3.1.1. Talent opening the lid of the culture dish.
3.1.2. Talent pipetting the retinal tissue up and down 15 times using a 1 milliliter pipette tip.

3.2. Then, incubate the tissue with 1 milliliter of 0.25 percent trypsin at 37 degrees Celsius for 5 minutes [1].
3.2.1. Talent placing the culture dish into the incubator.

3.3. Remove the culture dish from the incubator and place it on the clean bench [1]. Add 2 milliliters of complete medium and pipette gently to stop the digestion [2].
3.3.1. Talent removing the culture dish from the incubator and placing it on the clean bench.
3.3.2. Talent adding 2 milliliters of complete medium and gently pipetting the solution to stop trypsin digestion.

3.4. Now, filter the cell suspension through a 300-mesh nylon screen into a 15-milliliter centrifuge tube [1]. Wash the culture dish with prepared PBS [2] and collect the remaining suspension [3].
3.4.1. Talent pouring the cell suspension on a 300-mesh nylon screen connected to a 15-milliliter centrifuge tube.
3.4.2. Talent adding the dish with phosphate-buffered saline.
3.4.3. Talent aspirating the rinse onto the filter.

3.5. Then, spin the tube at 878 g for 5 minutes at room temperature [1]. After centrifugation, aspirate and discard the supernatant [2]. Resuspend the pellet in 2 milliliters of complete medium [3] and centrifuge again at 878 g for 5 minutes to purify the cells [4].
3.5.1. Talent placing the centrifuge tube in the centrifuge.
3.5.2. Talent aspirating and discarding the supernatant.
3.5.3. Talent resuspending the pellet in 2 milliliters of complete medium by pipetting up and down.
3.5.4. Talent placing the tube in a centrifuge.

3.6. After discarding the supernatant, resuspend the cells in 2 milliliters of complete medium [1]. Take T25 flask with 3 milliliters of complete medium and add 1 milliliter of the cell suspension [2]. 
3.6.1. Talent resuspending the cells in 2 milliliters of complete medium by pipetting up and down.
3.6.2. Talent adding 3 milliliters of complete medium to a T25 flask, then pipetting 1 milliliter of cell suspension into the flask.

3.7. Shake the flask in a cross pattern [1] and place it in the incubator [2].
3.7.1. Talent shaking the flask in a cross pattern.
3.7.2. Talent placing the flask in the incubator.

3.8. After 48 hours of incubation, remove the flask from the incubator and place it on the clean bench [1]. 
3.8.1. Talent removing the flask from the incubator.

3.9. Discard the spent medium [1] and wash the cell-adhering surface three times with 1 milliliter of PBS [2].
3.9.1. Talent aspirating and discarding the used medium.
3.9.2. Talent adding the surface of the flask with 1 milliliter of PBS and shaking the flask.

3.10. Then, add 5 milliliters of fresh complete medium [1] and continue the incubation until cell confluency exceeds 90% [2-TXT].
3.10.1. Talent adding 5 milliliters of fresh complete medium to the flask. TXT: Change the medium every other day





4. Passaging of Retinal Müller cells (RMCs)
Demonstrator: Click here to enter name of demonstrator(s)

4.1. Remove the T25 culture flask from the incubator [1]. Discard the culture medium [2] and wash the cells three times with 1 milliliter of PBS containing 1 percent penicillin-streptomycin [3].
4.1.1. Talent removing the T25 culture flask from the incubator.
4.1.2. Talent discarding the old culture medium into a waste container.
4.1.3. Talent adding 1 milliliter of PBS containing 1 percent penicillin/streptomycin to the cells and aspirating it. Authors, is it penicillin + streptomycin OR Penicillin or streptomycin?

4.2. Then, incubate the cells with 1 milliliter of 0.25 percent trypsin-EDTA solution for 1 minute and 30 seconds [1].
4.2.1. Talent placing the flask back in the incubator.

4.3. Now, observe the flask under an inverted microscope [1]. When the cells appear round, detached, and begin to float [2], add 2 milliliters of complete culture medium to the flask to terminate digestion [3].
4.3.1. Talent placing the flask under an inverted microscope
4.3.2. SCOPE/Image: Show round, detached, and floating cells under the inverted microscope. Authors, please provide this 
4.3.3. Talent adding 2 milliliters of complete culture medium.

4.4. Then, use a pipette to aspirate the cell suspension [1] and transfer the entire cell suspension to a 15-milliliter centrifuge tube [2]
4.4.1. Talent aspirating the cell suspension from the flask using a pipette.
4.4.2. Talent adding the aspirated cell suspension into a 15 milliliter centrifuge tube.

4.5. Rinse the flask wall with 2 milliliters of PBS containing 1 percent penicillin-streptomycin and add it to the same tube [1]. Centrifuge the tube at 878 g for 5 minutes at room temperature [2].
4.5.1. Talent adding PBS to the flask and transferring the liquid to the tube.
4.5.2. Talent placing the centrifuge tube into the centrifuge.

4.6. Discard the supernatant [1] and resuspend the cell pellet in an appropriate volume of complete medium [2]. Finally, passage the cells at a ratio of 1 to 2 or 1 to 3 as required [3-TXT].
4.6.1. Talent discarding the supernatant carefully using a pipette.
4.6.2. Talent resuspending the cell pellet in complete medium by pipetting up and down.
4.6.3. Talent adding the required volume of cell suspension into new flasks. TXT: Assess the cells using microscopy and flow cytometry




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: 125.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Second-passage retinal Müller cells or RMCs (R-M-Cees) displayed star-shaped or spindle-shaped morphologies, with round or oval nuclei and abundant cytoplasm [1]. Hematoxylin and eosin spindle- and star-shaped cells with abundant pink cytoplasm and centrally located oval nuclei, interconnected by fine filamentous structures [2].
5.1.1. LAB MEDIA: Figure 1. Video editor: sequentially highlight the 3 images.
5.1.2. LAB MEDIA: Figure 2. Video editor: sequentially highlight the 3 images.

5.2. Immunofluorescence staining of staining of RMCs revealed strong red fluorescence in cells labeled for glutamine synthetase and aquaporin 4 [1], and bright green fluorescence for CRALBP (kral-B-P), Kir4.1 (K-I-R-4-point-1), and vimentin [2].
5.2.1. LAB MEDIA: Figure 3. Video editor: Emphasize the images showing vivid red fluorescence labeled “GS, AQP4”.
5.2.2. LAB MEDIA: Figure 3. Video editor: Highlight the images showing green fluorescence labeled CRALBP, Kir4.1, Vimentin.

5.3. NeuN (neu-N),  the negative control was not detected in immunofluorescence analysis, confirming the specificity of the RMC isolation [1].
5.3.1. LAB MEDIA: Figure 3. Video editor: Show the bottom row, focusing on the “NeuN” image.

5.4. Flow cytometric analysis showed that 98.7% of the cells were positive for glutamine synthetase [1] and 97.0% were positive for CRALBP, indicating a high purity of retinal Müller cells [2].
5.4.1. LAB MEDIA: Figure 4. Video editor: Highlight the rightward-shifted red peak labeled 98.7% in the GS histogram.
5.4.2. LAB MEDIA: Figure 4. Video editor: Highlight the red peak labeled 97.0% in the CRALBP histogram.
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