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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:  31
Number of Shots:  53 

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 China Medical University 	Comment by pallavi sharma: Authors: Please confirm if this is correct


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. Animal Preparation
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, house the animals under controlled conditions with libitum food and water, and acclimatize them for at least 3 days before starting experiments [1-TXT].
2.1.1. Establishing shot of the talent with the animals housed with ad libitum access to standard chow and water. TXT: Male Brown Norway rats and male C57BL/6 (B6) mice 

2.2. Randomly assign the rats or mice to the vehicle control or TGF-β2 (T-G-F-Beta-Two) injection group, using at least five animals per cohort for sufficient statistical power [1].
2.2.1. Talent randomly assigning the animals to the vehicle control and transforming growth factor beta 2 injection groups.

2.3. Measure bilateral ocular parameters for each animal [1].
2.3.1. Talent measuring bilateral axial length and refractive error for an animal. 
	Comment by pallavi sharma: Authors: What are you going to show here, please provide some details
3. Preparation of TGF-β2 Solution
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Reconstitute lyophilized recombinant TGF-β2 in sterile 50 percent glycerol containing 0.1 percent BSA to prepare a 100-microgram-per-milliliter stock solution [1].
3.1.1. Talent reconstituting lyophilized recombinant TGF-β2 in sterile 50 percent glycerol containing 0.1 percent BSA.
3.2. For the rat cohorts, dilute the stock solution to a final concentration of 250 nanograms per milliliter, for a 2-microliter injection volume per eye [1]. 
3.2.1. Talent preparing the 250-nanogram-per-milliliter working solution for a 2-microliter injection volume per eye.
3.3. For the mouse dose-response cohorts, prepare 3 independent working solutions at concentrations of 250, 375, and 500 nanograms per milliliter, for a 1-microliter injection volume per eye [1].
3.3.1. Talent preparing 3 independent working solutions at concentrations of 250, 375, and 500 nanograms per milliliter.
3.4. Prepare single-use 15- to 20-microliter aliquots in sterile microcentrifuge tubes [1], snap-freeze the aliquots in liquid nitrogen [2], and store them at minus 20 degrees Celsius [3]. Immediately before use, thaw the aliquots on ice [4]. 
3.4.1. Talent preparing 15- to 20-microliter aliquots in sterile microcentrifuge tubes.
3.4.2. Talent snap-freezing the aliquots in liquid nitrogen.
3.4.3. Talent placing the aliquots into storage at minus 20 degrees Celsius.
3.4.4. Talent thawing an aliquot on ice immediately before use.
3.5. Prepare the vehicle control solution in parallel using sterile Balanced Salt Solution supplemented with 50 percent glycerol and 0.1 percent BSA [1]. 
3.5.1. Talent preparing the vehicle control solution using sterile Balanced Salt Solution supplemented with 50 percent glycerol and 0.1 percent bovine serum albumin.


4. Subconjunctival Injection Procedure
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Transfer the anesthetized animal to a nose cone delivering 1.5 to 2 percent isoflurane for anesthetic maintenance [1-TXT]. Verify an adequate depth of anesthesia by confirming the absence of a toe-pinch withdrawal reflex [2]. 
4.1.1. Talent transfers the animal to the nose cone for anesthetic maintenance. TXT:  Anesthesia: 3–4% Isoflurane 
4.1.2. Talent performing a toe pinch and confirming the absence of a withdrawal reflex.  
4.2. Position the animal prone under a fiber-optic spotlight [1]. Using fine-tipped microforceps, gently grasp, elevate, and slightly evert the superior eyelid to fully expose the palpebral conjunctiva and conjunctival fornix [2].
4.2.1. Talent positioning the animal prone under the fiber-optic spotlight.
4.2.2. Talent using fine-tipped microforceps to gently grasp, elevate, and slightly evert the superior eyelid, exposing the palpebral conjunctiva and conjunctival fornix.
4.3. Pre-wet a 10-microliter glass micro-syringe and 33-gauge needle 2 to 3 times with the working solution to eliminate dead space [1]. Load 2 microliters for rats or 1 microliter for mice into the micro-syringe and purge all microbubbles [2].
4.3.1. Talent pre-wetting the 10-microliter glass micro-syringe and 33-gauge needle 2 to 3 times with the working solution. 
4.3.2. Talent loading 2 microliters for rats or 1 microliter for mice into the micro-syringe and purging all microbubbles from the loaded micro-syringe.	Comment by pallavi sharma: Authors: What do you want to show here, 2ul or 1ul
4.4. Orient the 33-gauge needle with the bevel facing upward and target the designated insertion site on the exposed palpebral conjunctival surface [1]. Insert the needle tip through the conjunctival epithelium at a shallow 20- to 30-degree angle [2]. Gently advance the needle through the narrow submucosal space past the conjunctival fornix into the palpebral subconjunctival domain [3].
4.4.1. Talent orienting the 33-gauge needle with the bevel facing upward and targeting the designated insertion site on the exposed palpebral conjunctival surface.
4.4.2. Talent inserting the needle tip through the conjunctival epithelium at a shallow 20- to 30-degree angle.
4.4.3. Talent gently advances the needle through the narrow submucosal space past the conjunctival fornix into the palpebral subconjunctival domain.
4.5. Slowly inject the solution over 5 to 10 seconds [1]. Hold the needle in place for an additional 5 seconds, then slowly withdraw it to prevent fluid from flowing back [2].
4.5.1. Talent slowly injects the solution over 5 to 10 seconds.
4.5.2. Talent holding the needle in place for an additional 5 seconds and then slowly withdrawing it.
4.6. If a bleb fails to form or significant leakage occurs, perform a single re-injection at the inferior palpebral conjunctival space [1] and record the deviation in the experimental log [2].
4.6.1. Talent performing a single re-injection at the inferior palpebral conjunctival space.
4.6.2. Talent recording the deviation in the experimental log.
4.7. Sanitize the micro-syringe cavity between individual animal injections within the same group by flushing it 3 times with sterile 70 percent ethanol, followed by 5 times with sterile saline [1].
4.7.1. Talent flushing the micro-syringe cavity with sterile 70 percent ethanol, followed by sterile saline. Videographer: Please film multiple reusable shots
4.8. Inspect the 33-gauge needle tip under magnification every 3 to 5 injections [1] and replace the needle immediately if the tip becomes dull or bent [1].
4.8.1. SCOPE: Talent inspecting the 33-gauge needle tip under magnification.
4.8.2. Talent replacing a dull or bent 33-gauge needle.
4.9. Inject all vehicle-control animals first to prevent cross-contamination [1] and repeat syringe sanitization before proceeding to treatment groups [2].
4.9.1. Shot of the injected vehicle-control animals.
4.9.2. Reuse 4.7.1
4.10. Clean the syringe barrel and plunger with a micro-syringe cleaning solution, then rinse with ultrapure water and absolute ethanol [1]. Store the syringe dry after each session [2].
4.10.1. Talent rinsing the syringe barrel and plunger with the dedicated micro-syringe cleaning solution, ultrapure water, and absolute ethanol.
4.10.2. Talent storing the syringe dry after the experimental session. TXT: Repeat injections weekly for 3 weeks
4.11. Following the injection, place the animal in a warm recovery cage lined with paper towels [1]. Continuously monitor the animal until full sternal recumbency and normal ambulatory activity are regained [2].
4.11.1. Talent placing the animal in a warm recovery cage lined with paper towels.
4.11.2. Shot of the animal with full sternal recumbency and normal ambulatory activity.
4.12. After recovery, inspect the eyes under a stereomicroscope to exclude intraocular hemorrhage, corneal opacity, or acute mechanical trauma [1]. Monitor the animals daily for signs of distress or localized infection [2].
4.12.1. SCOPE: Shot of the eyes. 
4.12.2. Talent monitoring the animals for signs of distress or localized infection.

5. Ocular Refractive Error Assessment
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. Place the rodent on a thermostatically controlled heating pad to maintain physiological body temperature and prevent anesthetic cataracts [1]. Maintain the animal under light isoflurane anesthesia via a nose cone to ensure consistent anesthetic depth [2].
5.1.1. WIDE: Talent placing the rodent on a thermostatically controlled heating pad.
5.1.2. Shot of the mouse under a nose cone.
5.2. Instill 1 drop of Mydrin-P into each eye 10 to 15 minutes before measurement to induce complete cycloplegia and pupillary dilation [1].
5.2.1. Talent instilling 1 drop of Mydrin-P containing 0.5 percent tropicamide and 0.5 percent phenylephrine hydrochloride into each eye.
5.3. Position the animal in sternal recumbency under dim, indirect ambient lighting [1]. Apply sterile Balanced Salt Solution continuously until the moment of optical acquisition to preserve corneal transparency [2].
5.3.1. Talent positioning the animal in sternal recumbency under dim, indirect ambient lighting.
5.3.2. Talent continuously applying sterile Balanced Salt Solution to the eye until the moment of optical acquisition.
5.4. Measure ocular refraction using an automated infrared photorefractometer within 5 to 10 minutes after anesthetic induction [1]. For Brown Norway rats, gently retract the eyelids manually to fully expose the dilated pupil during acquisition [2].
5.4.1. Talent measuring ocular refraction using an automated infrared photorefractometer.
5.4.2. Talent gently retracting the eyelids of a Brown Norway rat to fully expose the dilated pupil during acquisition.
5.5. After acquiring 3 independent optical readings per eye, average the values to determine the baseline or endpoint refractive error [1].
5.5.1. Talent in front of the computer averaging the 3 optical readings.

6. Axial Length Measurement 
Demonstrator: Click here to enter name of demonstrator(s) 
6.1. For C57BL/6 (C-Fifty-Seven-B-L-Six) mice, apply a baseline protective layer of 0.2 percent Ginpol carbomer gel directly onto the cornea, followed by a layer of standard acoustic gel [1].
6.1.1. Talent applying a baseline protective layer of 0.2 percent Ginpol carbomer gel directly onto the cornea, followed by a layer of standard acoustic gel.
6.2. For Brown Norway rats, position the animal with the eyelids closed [1] and apply ultrasound gel onto the outer eyelid surface [2]. Acquire the measurements transpalpebrally [3].
6.2.1. Talent positioning the Brown Norway rat with the eyelids closed.
6.2.2. Talent applying ultrasound gel onto the outer eyelid surface.
6.2.3. Talent acquiring the ocular measurement transpalpebrally.	Comment by pallavi sharma: Authors: Is this the same as step 6.3? Or is it a separate step?
6.3. Align the ultrasound probe along the central optical axis [1] and measure axial length from the anterior ocular interface to the posterior scleral echo wall [2].
6.3.1. Talent aligning the ultrasound probe along the central optical axis.
6.3.2. Talent measuring axial length from the anterior ocular interface to the posterior scleral echo wall.
6.4. Acquire 10 independent replicate B-scan traces per eye [1] and calculate the mean axial length [2].
6.4.1. Talent acquiring B-scan traces from an eye.
6.4.2. Talent calculating the mean axial length from the 10 replicate B-scan traces.
6.5. Gently flush residual acoustic gel from the eye using sterile Balanced Salt Solution immediately following acquisition to prevent post-procedural corneal irritation [1].
6.5.1. Talent gently flushing residual acoustic gel from the eye using sterile Balanced Salt Solution.
6.6. Record the averaged axial length and refractive error measurements for subsequent analysis [1].
6.6.1. Talent recording the averaged axial length and refractive error measurements on the computer.
6.6.2. 

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: 170.
· Please note that the video cannot include voiceover without an accompanying visual.

7. Results 

7.1. In rats, TGF-β1 (T-G-F-Beta-One), TGF-β2, and TGF-β3 (T-G-F-Beta-One) significantly increased axial elongation versus controls [1], with TGF-β2 producing the greatest increase [2].
7.1.1. LAB MEDIA: Figure 2A. Video editor: Highlight the bars labeled ‘TGF-β1 500 pg’, ‘TGF-β2 500 pg’, and ‘TGF-β3 500 pg’ 
7.1.2. LAB MEDIA: Figure 2A. Video editor: Highlight the bar labelled ‘TGF-β2 500 pg’.

7.2. Based on the rat screening results, TGF-β2 was further evaluated in mice at 250, 375, and 500 picograms per eye [1]. An inverted U-shaped dose response was observed, with 250 picograms per eye producing the greatest axial elongation compared with vehicle controls [2].
7.2.1. LAB MEDIA: Figure 2B
7.2.2. LAB MEDIA: Figure 2B. Video editor: Highlight the bar labelled ‘TGF-β2 250 pg’.
7.3. Rats receiving 500 picograms per eye TGF-β2 showed significantly greater axial elongation [1] and a significant myopic refractive shift versus controls [2], while mice receiving 250 picograms per eye TGF-β2 showed significantly greater axial elongation [3] and a significant myopic refractive shift [4].
7.3.1. LAB MEDIA: Figure 3A. Video editor: Highlight the bar labelled ‘Rat_TGF-β2 (500 pg)’and compare it to the Rat_control
7.3.2. LAB MEDIA: Figure 3B. Video editor: Highlight the bar labelled ‘Rat_TGF-β2 (500 pg)’and compare it to the Rat_control
7.3.3. LAB MEDIA: Figure 3C. Video editor: Highlight the bar labelled ‘Mouse_TGF-β2 (250 pg)’ ’and compare it to the Rat_control
7.3.4. LAB MEDIA: Figure 3D. Video editor: Highlight the bar labelled ‘Mouse_TGF-β2 (250 pg)’and ’and compare it to the Rat_control
7.4. At Day 21, 500 picograms per eye TGF-β2 significantly increased MMP2 (M-M-P-Two) protein levels within the rat scleral stroma compared with vehicle controls [1].
7.4.1. LAB MEDIA: Figure 4A, B. Video editor: Highlight the lower panel in figure 4A and green bar labelled ‘Rat_TGF-β2 (500 pg)’.
7.5. In rat retinas, 500 picograms per eye TGF-β2 significantly increased TGF-β2, MMP2, NLRP3 (N-L-R-P-Three), and IL-1β (I-L-One-Beta) expression [1]. In mouse retinas, 250 picograms per eye TGF-β2 significantly increased the same 4 proteins [2].
7.5.1. LAB MEDIA: Figure 5A-E. Video editor: Highlight the TGF-β2 panels for rat in 5A-D and green bars for ‘TGF-β2’, ‘MMP2’, ‘NLRP3’, and ‘IL-1β’in 5E
7.5.2. LAB MEDIA: Figure 5A, B, C,D and F. Video editor: Video editor: Highlight the TGF-β2 panels for mouse in 5A-D and light-blue bars for ‘TGF-β2’, ‘MMP2’, ‘NLRP3’, and ‘IL-1β’.
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