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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?
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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

4. 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.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  25
Number of Shots:  55 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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: Why is your protocol significant? OR What key questions can this method help 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.

REQUIRED: What is the main advantage of this technique?
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.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. 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.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
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.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. Procedures involving animal subjects have been approved by the animal experimental ethics committee of Zhongshan Ophthalmic Center, Sun Yat-sen University, China. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.


Authors: Acquire screen capture videos for all shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=19035098

2. Preparation of Retinal Whole Mounts and Immunofluorescence Staining
2.1. To collect the tissue for retinal whole mounting, use curved scissors [1] to disconnect the eyeballs from the orbital tissue of a euthanized C57BL/6J (C-fifty-seven-black-six) pup [2] and quickly insert curved forceps into the posterior part of the eyeball, clamping the optic nerve and quickly lifting the eye out from the orbit [3]. 
2.1.1. WIDE: Talent selecting scissors.
2.1.2. Talent disconnecting the eyeballs from orbital tissue.
2.1.3. Curved forceps being inserted into the posterior part of the eyeball, nerve being clamp, eye being lifted out. Videographer: Can split action into separate shots if necessary 

2.2. Place the eyeballs in pre-cooled PBS to remove any hair and blood from the surface [1-TXT]. When all of the eyeballs have been collected, transfer the cleaned eyeballs to a 2-milliliter microcentrifuge tube containing 4% paraformaldehyde [2] and incubate for 15 minutes at room temperature and 12-15 revolutions per minute [3-TXT].
2.2.1. Talent washing the eyeballs. TEXT: Repeat for each pup
2.2.2. Talent placing the eyeballs in a 2 mL tube. 
2.2.3. Talent incubating the tube on a shaker. 

2.3. At the end of the incubation, add a drop of PBS to the center of a culture dish under a dissecting microscope [1] and place one eyeball into the drop [2]. Holding the eyeball with a pair of forceps, use a 1-milliliter syringe needle to carefully puncture the cornea at the corneal limbus [3]. 
2.3.1. Talent placing one drop of PBS in a culture dish.
2.3.2. Talent placing one eyeball in the drop. 
2.3.3. SCOPE: Shot of eye being held with forceps, then cornea being punctured.

2.4. Insert the tip of a pair of scissors into the puncture [1] and cut the cornea along the cornea limbus, being careful not to cut the retina [2]. Use forceps to remove the iris and lens [3] and place the remaining eyecup in 4% paraformaldehyde for a 45-minute incubation at room temperature on the shaker [4].
2.4.1. SCOPE: Tip of the scissors being inserted the hole 
2.4.2. SCOPE: Cornea being cut
2.4.3. SCOPE: Talent removing the iris and lens.
2.4.4. Talent placing the remaining eye cup in PFA on shaker.

2.5. At the end of the incubation, place the fixed eye cup in a fresh drop of PBS at the center of a new culture dish [1]. Holding the eye cup with one pair of forceps, use a second pair of forceps to gently separate the retina and sclera layers [2]. 
2.5.1. Talent placing the fixed eyeball in the PBS drop.
2.5.2. SCOPE: Talent separating the retina and sclera layers.

2.6. Place the tip of the scissors between the retina and sclera layers [1] and cut the sclera toward the optic nerve [2]. Peel the sclera off of the retina to obtain the retinal cup [3].
2.6.1. SCOPE: Tip being placed between layers.
2.6.2. SCOPE: Sclera being cut.
2.6.3. SCOPE: Sclera being peeled/retinal cup being obtained.

2.7. Using forceps, release the connection between the radial hyaloid vessels and peripheral retina [1], clamp the root of the hyaloid vessels [2], and carefully cut off the vessels [3].
2.7.1. SCOPE: Talent releasing connection between the radial hyaloid vessels and peripheral retina.
2.7.2. SCOPE: Root being clamped.
2.7.3. SCOPE: Talent clamping the root and cutting off the hyaloid vessels.
 
2.8. Use a 2-milliter pipette with the tip cut-off to transfer the retinal cup into one well of a 48-well plate [1] for three, 5-minute washes in room temperature PBS on the shaker [2].
2.8.1. Talent transferring the retinal cup to a 48-well plate.
2.8.2. Plate shaking on shaker.

2.9. After the last wash, incubate the cup in 1% Triton X-100 and 5% normal donkey serum in PBS overnight at 4 degrees Celsius [1].
2.9.1. Talent placing cup into wash solution.

2.10. To label the retinal vasculature with Isolectin B4 (B-4), incubate the retina in one well of a 48-well plate in 400 microliters 0.1% normal donkey serum supplemented with Isolectin B4-594, overnight at 4 degrees Celsius on a shaker [1]. The following day, wash the retina with three, 20-minute washes in 0.1% PBST (P-B-S-T) on the shaker [2-TXT]. Authors: How should the JoVE voiceover talent pronounce this? Is it five-nine-four or five-ninety-four?
2.10.1. Talent adding the normal donkey serum with Isolectin B4 to the well. 
2.10.2. Talent adding PBST to the well. TEXT: PBST: PBS + 0.1% TritonX-100

2.11. After the last wash, incubate the retina with an appropriate high-affinity secondary antibody at for 1 hour room temperature [1] before labeling the sample with DAPI (DAP-ee) for 20 to 25 minutes [2]. At the end of the incubation, wash the retina with three, 30-minute washes in 0.1% PBST at room temperature with shaking [3]. 
2.11.1. Talent adding antibodies.
2.11.2. Talent adding DAPI.
2.11.3. Talent adding PBST. 

2.12. After the last wash, transfer the retinal cup to a clean slide with the opening facing up [1] and use the microscope to cut the retina radially at the 3, 6, 9, and 12 o'clock positions from the periphery toward the center up to 1 to 1.5 millimeters from the optic nerve head [2].
2.12.1. Talent transferring the retinal cup to a slide under microscope.
2.12.2. SCOPE: Talent cutting the retina.

2.13. Rinse the retina three times with a few drops of PBS per wash [1] before using air-laid paper to dry and flatten the retina [2]. Add a drop of mounting medium to the center of the coverslip until the diameter of the droplet covers half of the coverslip [3]. Then, quickly place the coverslip mounting medium side-down onto the outspread retina [4-TXT].
2.13.1. Talent rinsing the retina.
2.13.2. Talent drying and flattening the retina.
2.13.3. Talent adding mounting media on the coverslip.
2.13.4. Talent placing the coverslip on the retina. TEXT: Avoid bubbles

2.14. Once all of the retinal flat mounts have been prepared, the samples can be imaged by confocal fluorescence microscopy [1]. 
2.14.1. LAB MEDIA: Figure 2A

3. In Vivo Imaging with Fluorescein Fundus Angiography (FFA)
3.1. For in vivo imaging, add 20 microliters of mydriatic eye drops to achieve long-lasting pupil dilation [1]. After 5 minutes, place the pups in a stable position on a small heating pad in front of the imaging device [2]. To maintain moisture in the corneas, regularly add artificial tears throughout the imaging procedure [3].
3.1.1. WIDE: Talent adding eye drops.
3.1.2. Talent placing the pups on a heating pad.
3.1.3. Talent adding artificial tears.

3.2. For in vivo imaging, click Infrared Fundus Imaging on the device [1] to adjust the optic nerve head to the center of the screen [2].
3.2.1. Talent clicking Infrared Fundus Imaging, with monitor visible in frame 
3.2.2. SCREEN: To be provided by the Authors: Adjusting the optic nerve head to the center of the screen	Comment by Bridget Colvin: Authors: Is the imaging device connected to a computer? Can these steps be recorded as screen capture videos?

3.3. Intraperitoneally inject 15 microliters of 0.5% fluorescein sodium salt solution [1] and immediately click the FA (F-A) and Injection buttons on the touch panel of the imaging device to start the timer [2]. 
3.3.1. Talent injecting fluorescein sodium salt solution.
3.3.2. Talent clicking on the FA and the Injection buttons.

3.4. After 3 minutes, when the blood circulation of the retina has entered the venous phase, acquire the first image of the central retina [1]. Move the lens of the imaging device horizontally to the nasal side of the eye [2] until the optic nerve head is located at the midpoint of one side of the image acquisition area and take the second image [3].	Comment by Bridget Colvin: Authors: The optic nerve head was moved to the center of the image acquisition area in 3.2.2., does it need to be moved again here?
3.4.1. SCREEN: To be provided by the Authors: Clicking an image of the central retina.
3.4.2. Lens being moved. 
3.4.3. SCREEN: To be provided by the Authors: Shot of optic nerve at midpoint of image acquisition area and second image being acquired.

3.5. Continue to move the lens [1] and acquire images of the temporal [2] … superior [3], … and inferior retina in the same manner [4].
3.5.1. Talent moving lens.
3.5.2. LAB MEDIA: Figure 3C Temporal image
3.5.3. LAB MEDIA: Figure 3C Superior image
3.5.4. LAB MEDIA: Figure 3C Inferior image

4. FAA Image Processing 
4.1. To process the retinal images, in an appropriate imaging processing program [1], open the File menu and click New to create a new canvas with a black background [2].
4.1.1. WIDE: Talent at the computer, opening software, with monitor visible in frame. Videographer: Obtain a few shots of talent clicking the mouse and typing on the keyboard to be used for b-roll throughout the video
4.1.2. SCREEN: To be provided by the Authors: Going to File, clicking New

4.2. Open the image of the central retina and click File to add a second image. Adjust the opacity of the second image to 60% and move and resize the image until the two images overlap [1]. 
4.2.1. SCREEN: To be provided by the Authors: Opening the central retina image, clicking on File, adding second image, adjusting opacity to 60%, moving and resizing the second image.

4.3. Click Switch Between Free Transform and Warp Modes and make subtle adjustments to the vessels if necessary. Then set the opacity of the second image back to 100% [1].
4.3.1. SCREEN: To be provided by the Authors: Clicking on Switch Between Free Transform and Warp Modes buttons, making subtle adjustments to vessels, changing opacity back to 100%.

4.4. Select both images and click Auto-Blend Layers. Check Panorama as the blend method and select the following two sentences. Click OK to complete the stitching of the first two images [1].	Comment by Bridget Colvin: Authors: Please clarify what specifically is selected here.
4.4.1. SCREEN: To be provided by the Authors: Selecting images, clicking on Auto-Blend Layers, checking Panorama and the other two boxes, clicking OK.

4.5. Next, add the third image and stitch this image to the first two images as demonstrated [1] until all five of the images from a single retina have been stitched [2].
4.5.1. SCREEN: To be provided by the Authors: File being selected, then third file being opened
4.5.2. SCREEN: To be provided by the Authors: Shot of all 5 images stitched together

4.6. When all of the images from the analysis have been processed, use the Crop Tool to crop the FFA (F-F-A) images to a uniform size to facilitate observation of the changes in the retinal vasculature dynamics at different developmental time points [1].
4.6.1. SCREEN: To be provided by the Authors: Using the Crop Tool on FFA images from different time points.


Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the question below. Please do not include steps that will be screen-captured and do not list entire sections.

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 151. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. [bookmark: _Hlk67503232]Results: Vaso-Obliteration (VO) and Neovascularization (NV) in the Oxygen-Induced Retinopathy (OIR) Mouse Model
5.1. After 5 days of exposure to hyperoxia [1], the central retinas of postnatal day 12 pups demonstrate a large, non-perfusion area [2]. Upon transfer to 5 days of hypoxic conditions, the retinas gradually neovascularize [3], exhibiting an increase in fluorescence signal stronger than that observed in the surrounding normal vessels [4].
5.1.1. LAB MEDIA: Figure 5A.
5.1.2. LAB MEDIA: Figure 5A. Video Editor: Emphasize dark area in center of P12 image
5.1.3. LAB MEDIA: Figure 5A. Video Editor: Emphasize P13, P15, and P17 images in successiion
5.1.4. LAB MEDIA: Figure 5A. Video Editor: Emphasize bright red signal in center left of P17 image

5.2. After postnatal day 17, the pathological neovascularization regresses rapidly [1] and the retina demonstrates a completely normal appearance by postnatal day 25 [2].
5.2.1. LAB MEDIA: Figure 5A. Video Editor: Emphasize P19, P21, and P23 images in succession
5.2.2. LAB MEDIA: Figure 5A. Video Editor: Emphasize P25 image

5.3. A good repeatability and stability of oxygen-induced retinopathy model can be achieved by controlling the litter size and postnatal weight gain of the pups [1]. 
5.3.1. LAB MEDIA: Figure 5B and 5C. 

5.4. As observed, the vaso-obliteration typically peaks at postnatal day 12 [1] and disappears at postnatal day 25 [2], while the neovascularization peaks at postnatal day 17 [3] and regresses by postnatal day 25 [4].
5.4.1. LAB MEDIA: Figures 5B and 5C. Video Editor: Emphasize the bars at P12 in Figure 5B graph
5.4.2.  LAB MEDIA: Figures 5B and 5C. Video Editor: Emphasize the bars at P25 in Figure 5B graph 
5.4.3. LAB MEDIA: Figures 5B and 5C. Video Editor: Emphasize the bars at P17 in Figure 5C graph
5.4.4. LAB MEDIA: Figures 5B and 5C. Video Editor: Emphasize the bars at P25 in Figure 5C graph

5.5. In postnatal day 15 to 25 oxygen-induced retinopathy mice [1], the retinal blood vessel diameter increases and becomes highly tortuous [2] compared to that observed for the retinas of normal mice [3].
5.5.1. LAB MEDIA: Figure 6. 
5.5.2. LAB MEDIA: Figure 6. Video Editor: Emphasize OIR row images in succession
5.5.3. LAB MEDIA: Figure 6. Video Editor: Emphasize Normoxia row images in succession




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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