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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?  YES
If Yes, can you record movies/images using your own microscope camera?  Authors: Please answer this, as steps 6.7 and 6.10 are performed under magnification.
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.).
	6.7.1 - inspection of the 33 G needle tip under magnification; 6.10.1 - post-recovery inspection of the eyes under the stereomicroscope.	Comment by Poornima  G: Authors: Please revise this as per the following new version of the script

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes, done

3. Filming location: Will the filming need to take place in multiple locations?   No

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. No



Current Protocol Length
Number of Steps:  13
Number of Shots:  54 (2 Scope, 3 SC)

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


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. Ying-Chi Chen: We established a rodent model to study how subconjunctival TGF-beta-2 drives ocular inflammation and axial elongation.
1.1.1. INTERVIEW: Ying-Chi Chen says the statement above in an interview-style shot, looking slightly off-camera.

Describe the research contexts or systems in which this protocol can be applied.
1.2. Ying-Chi Chen: This goggle-free protocol provides a reliable model of inflammation-driven myopia for studying retino-scleral signaling and screening new therapies.
1.2.1. INTERVIEW: Ying-Chi Chen says the statement above in an interview-style shot, looking slightly off-camera.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Ying-Chi Chen: This protocol reliably establishes an inflammation-mediated myopia model to measure refractive shifts, axial elongation, and retinal protein expression.
1.3.1. INTERVIEW: Ying-Chi Chen says the statement above in an interview-style shot, looking slightly off-camera.

Describe the most important consideration or challenge when performing this protocol.
1.4. Ying-Chi Chen: The main challenge is maintaining shallow micro-injections under the palpebral conjunctiva to form a bleb without perforating tissues.
1.4.1. INTERVIEW: Ying-Chi Chen says the statement above in an interview-style shot, looking slightly off-camera.

Are there any additional methods or analyses that can be performed following this procedure?
1.5. Ying-Chi Chen: Researchers can perform electroretinography, retinal histology, and Western blotting to evaluate structural, functional, and molecular changes.
1.5.1. INTERVIEW: Ying-Chi Chen says the statement above in an interview-style shot, looking slightly off-camera.



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

Ethics Title Card
This research was approved by the Institutional Animal Care and Use Committee (IACUC) at China Medical University


Protocol
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.


2. Ocular Refractive Error Assessment
Demonstrators: Ying-Chi Chen, Chen-Hao Chen
NOTE to Authors: Please consider the following key points for shots involving live animals/survival surgery (as applicable) to avoid raising concerns by JoVE's veterinary reviewers.
The animal should be held at the base of the tail, not by the tail tip.
The surgical site should be shaved 150% of the incision area using a depilatory cream.
The site should be scrubbed with iodine followed by alcohol, at least 3 times.
Only sterile gloves should be worn while handling the animal and the instruments.
A blade should be used to make the incision, not scissors.
Silk thread should not be used for suturing in survival surgery.
The organs should be pointed out before dissecting them.

2.1. After anesthetizing a male C57-Black-6 mouse [1-TXT], instill 1 drop of Mydrin-P, containing 0.5 percent tropicamide and 0.5 percent phenylephrine hydrochloride, into each eye to induce complete cycloplegia and pupillary dilation [2]. Verify an adequate depth of anesthesia by confirming the absence of a toe-pinch withdrawal reflex [3].
2.1.1. Talent placing the anesthetized mouse on a clean surface. TXT: 3 - 4% Isoflurane
2.1.2. Talent instilling 1 drop of Mydrin-P, containing 0.5% tropicamide and 0.5% phenylephrine hydrochloride, into each eye. TXT: See text protocol for animal preparation
2.1.3. Talent performing a toe pinch and confirming the absence of a withdrawal reflex.

2.2. During the anesthetic stabilization period, align and focus the automated infrared photo-refractometer onto the stage under dim, indirect lighting [1].
2.2.1. Talent aligning and focusing the automated infrared photorefractometer onto the stage under dim lighting.
2.3. Transfer the animal onto a heated stage delivering 1 to 1.5 percent isoflurane via a nose cone to maintain body temperature and prevent anesthetic cataracts [1]. Position the animal in sternal recumbency [2]. Apply sterile Balanced Salt Solution to preserve corneal transparency [3].
2.3.1. WIDE: Talent placing the mouse onto the heated anesthesia-delivery stage and placing the nose cone.
2.3.2. Talent positioning the animal in sternal recumbency on the heated stage.
2.3.3. Talent applying sterile BSS to the eye.

2.4. After launching the acquisition software, gently dab away excess fluid from the target eye using a cotton swab to ensure clear optical capture [2]. Then, measure the ocular refraction across multiple angles within 5 to 10 minutes of anesthetic induction [3].
2.4.1. Talent using a cotton swab to gently dab away excess liquid from the eye.
2.4.2. SCREEN: Refraction.


3. Axial Length Measurement
3.1. Maintain the animal in sternal recumbency on a heating pad while delivering 1 to 1.5 percent isoflurane via a nose cone [1-TXT]. For C57BL/6 mice, apply a baseline protective layer of 0.2 percent carbomer gel directly onto the cornea [2], followed by a layer of acoustic gel [3].
3.1.1. WIDE: Talent maintaining the mouse in sternal recumbency on the heating pad with the nose cone attached.
3.1.2. Talent applying a baseline protective layer of 0.2% carbomer gel directly onto the cornea.
3.1.3. Talent applying a layer of acoustic gel.

3.2. Align the handheld 16-megahertz ultrasound probe along the central optical axis using an extremely light, zero-pressure touch [1], and acquire 10 independent replicate B-scan traces per eye from the anterior ocular interface to the posterior scleral echo wall [2].
3.2.1. Talent aligning the 16 MHz ultrasound probe along the central optical axis with a zero-pressure touch.
3.2.2. SCREEN: B-scan. 00:00-00:12

3.3. Gently flush the residual acoustic gel from the eye using sterile Balanced Salt Solution immediately following acquisition to prevent post-procedural corneal irritation [1].
3.3.1. Talent gently flushing residual acoustic gel from the eye using sterile BSS.

3.4. Calculate the mean axial length, and log it together with the refractive error measurements into the acquisition software for subsequent offline analysis [1].
3.4.1. SCREEN: B-scan. 00:16-00:22 and 00:26-00:28.

4. Subconjunctival Injection Procedure
4.1. Transfer the anesthetized animal to a nose cone delivering 1.5 to 2 percent isoflurane for anesthetic maintenance [1]. 
4.1.1. Talent transferring the animal to the nose cone for anesthetic maintenance. Authors: On Day 0 the animal receives both the baseline B-scan and the first subconjunctival injection. Please confirm the order, and whether this is 1 continuous anesthesia session or 2, so that the narration bridging sections is correct.

4.2. Sanitize the fine-tipped microforceps with 70 percent ethanol and wipe them dry [1]. Clean the 33-gauge needle of the 10-microliter glass micro-syringe with 70 percent ethanol and rinse it thoroughly with sterile saline [2]. Pre-wet the syringe cavity with Balanced Salt Solution [3], then prime it 2 to 3 times with the TGF-β2 (T-G-F-Beta-2) working solution to eliminate dead space [4-TXT]. Load 1 microliter of the working solution and purge all microbubbles [5].
4.2.1. Talent sanitizing the microforceps with 70 percent ethanol and wiping them dry.
4.2.2. Talent cleaning the 33-gauge needle with 70 percent ethanol and rinsing it with sterile saline.
4.2.3. Talent pre-wetting the 10 µL micro-syringe cavity with BSS.
4.2.4. Talent priming the micro-syringe 2 to 3 times with the TGF-β2 working solution. TXT: See text protocol for TGF-β2 (Transforming Growth Factor-β2) solution preparation
4.2.5. Talent loading 1 µL of the working solution and purging all microbubbles.
Authors: The loaded volume is now given as 1 µL as we are only filming mice.
Authors: The manuscript pre-wets the syringe and needle with the working solution only; your revision adds a Balanced Salt Solution pre-wet first. Please confirm that both steps are performed, so we can update the manuscript to match.

4.3. Position the anesthetized animal prone under a fiber-optic spotlight [1]. Under direct vision, use the fine-tipped microforceps to gently grasp, elevate, and evert the superior eyelid to expose the palpebral conjunctiva and the conjunctival fornix [2]. Orient the 33-gauge needle bevel-up and insert it through the conjunctival epithelium at a shallow 20- to 30-degree angle, advancing it into the subconjunctival domain while keeping the bevel visible beneath the translucent conjunctival surface to avoid the meibomian glands and the deeper ocular structures [3].
4.3.1. Talent positioning the animal prone under the fiber-optic spotlight.
4.3.2. Talent using fine-tipped microforceps under fiber-optic illumination to gently grasp, elevate, and evert the superior eyelid, exposing the palpebral conjunctiva and the conjunctival fornix.
4.3.3. CU: Talent inserting the 33-gauge needle bevel-up into the subconjunctival space at a shallow 20- to 30-degree angle under direct vision.
(Optional LAB MEDIA: Figure 1 C)
Authors: We will use figure 1C only if the footage doesn’t clearly show the position)

Authors: During filming, please point out the parts being narrated.
4.4. Release the microforceps once the needle is anchored [1]. Slowly depress the syringe plunger to inject the solution over 5 to 10 seconds, then hold the needle in place for an additional 5 seconds [2]. Re-evert the superior eyelid with the microforceps, then slowly withdraw the needle from the injection site to prevent fluid backflow [3].
4.4.1. Shot of releasing the microforceps after initial needle placement.
4.4.2. Shot of slowly depressing the plunger over 5 to 10 seconds to deliver the solution and holding for 5 seconds.
4.4.3. Shot of re-everting the superior eyelid with microforceps before slowly withdrawing the needle from the injection site.

4.5. Immediately transfer the mouse to a warm recovery cage lined with cleaned bedding  [1]. Continuously monitor the animal, as mice recover rapidly from isoflurane anesthesia, until full sternal recumbency and normal ambulatory activity are restored [2].
4.5.1. Talent placing the mouse into a warm recovery cage lined with paper towels.
4.5.2. Talent observing the mouse regaining full sternal recumbency and normal ambulatory activity.
Authors: Your revision lines the recovery cage with clean bedding, while the manuscript specifies paper towels. I have retained your revised version.


Authors: Do we need to state this plan? 
Injections on Days 0, 7, and 14; refraction repeated on Day 20 and axial length on Day 21.

If yes, do you have a schematic or something? You can reply to this query after the shoot as well as this will NOT affect filming



Results
5. Results 

5.1. In rats, TGF-β1 (T-G-F-Beta-One), TGF-β2 (T-G-F-Beta-Two), and TGF-β3 (T-G-F-Beta-Three) significantly increased axial elongation versus controls [1], with TGF-β2 producing the greatest increase [2].
5.1.1. LAB MEDIA: Figure 2A. Video editor: Please sequentially emphasize each bar.
5.1.2. LAB MEDIA: Figure 2A. Video editor: Highlight the bar labeled ‘TGF-β2 500 pg’.

5.2. 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].
5.2.1. LAB MEDIA: Figure 2B. Video editor: Please sequentially emphasize each bar.
5.2.2. LAB MEDIA: Figure 2B. Video editor: Highlight the bar labeled ‘TGF-β2 250 pg’.

5.3. 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].
5.3.1. LAB MEDIA: Figure 3A. Video editor: Highlight the bar labeled ‘Rat_TGF-β2 (500 pg)’ and compare it to ‘Rat_Control’.
5.3.2. LAB MEDIA: Figure 3B. Video editor: Highlight the bar labeled ‘Rat_TGF-β2 (500 pg)’ and compare it to ‘Rat_Control’.
5.3.3. LAB MEDIA: Figure 3C. Video editor: Highlight the bar labeled ‘Mouse_TGF-β2 (250 pg)’ and compare it to ‘Mouse_Control’.
5.3.4. LAB MEDIA: Figure 3D. Video editor: Highlight the bar labeled ‘Mouse_TGF-β2 (250 pg)’ and compare it to ‘Mouse_Control’.

5.4. At Day 21, 500 picograms per eye TGF-β2 significantly increased matrix metalloproteinase 2, or MMP2 (M-M-P-Two), protein levels within the rat scleral stroma compared with vehicle controls [1].
5.4.1. LAB MEDIA: Figure 4A, B. Video editor: Highlight the lower row of Figure 4A, labeled ‘TGF-β2’, and the green bar in Figure 4B.

5.5. In rat retinas, 500 picograms per eye TGF-β2 significantly increased TGF-β2, MMP2, NOD-like receptor protein 3, or NLRP3 (N-L-R-P-Three), and interleukin 1 beta, or IL-1β (I-L-One-Beta), expression [1]. In mouse retinas, 250 picograms per eye TGF-β2 significantly increased the same 4 proteins [2].
5.5.1. LAB MEDIA: Figure 5A-E. Video editor: Please emphasize the green bars in Figure 5E.
5.5.2. LAB MEDIA: Figure 5A-D, F. Video editor: Please emphasize the light-blue bars in Figure 5F.
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