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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?
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.
Leica MZ 9.5

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No but screen shots when taking images on the microscope.
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. 

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


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:  20
Number of Shots:  44

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. Aslihan Terzi: Hi, I am Aslihan Terzi, a former graduate student in the Suter Lab. Our protocol describes the use of a hydrogen peroxide biosensor in cultured zebrafish neurons and larvae. This method will help researchers to dissect the role of ROS in normal physiology and pathophysiology. 

REQUIRED: What is the main advantage of this technique?
1.2. Sabbir Alam: Hi, I am Sabbir Alam, a graduate student in the Suter Lab. The main advantage of this technique is the detection of hydrogen peroxide in real-time in living animals and cultured cells.

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. Sabbir Alam: This method can be applied to other species like rodent model systems. 

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. Aslihan Terzi: I expect that isolation of retinal neurons can be challenging for the first time. Using fine forceps and dissecting embryos at the correct developmental time are critical. 

OPTIONAL: Why is visual demonstration of this method critical?
1.6. Sabbir Alam: This protocol involves steps that benefit from visual demonstration, such as dissecting the retina of zebrafish embryos.

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.

1.7. 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.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card

1.8. Procedures involving animal subjects have been approved by the Purdue Institutional Animal Care and Use Committee (IACUC).

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.

2. [bookmark: _Hlk61952514]Primary retinal ganglion cell culture derived from zebrafish embryos
2.1. To prepare the coverslips, use acid-cleaned coverslips stored in 100 percent ethanol [1-TXT]. Use forceps to remove one coverslip from the storage container and flame it to remove residual ethanol [2]. Air dry the coverslip completely by placing it at an angle inside a 35-millimeter culture dish [3].
2.1.1. Talent acid-cleaning the coverslip and putting it in ethanol TEXT: Coverslip: 22 x 22 mm square; 0.16-0.19 mm thickness
2.1.2. Talent removing and flaming the coverslip using forceps.
2.1.3. Talent putting the coverslip at an angle in the culture dish
2.2. Prepare Poly-D-Lysine or PDL working solution [1-TXT]. Apply PDL to the center of each coverslip, avoiding spreading of the solution to the edges, and incubate the PDL for 20 to 30 minutes at room temperature. Make sure the PDL does not dry out [2-TXT]. Wash the PDL with 0.5 milliliters of sterile water [3] and let the plates dry completely [4].
2.2.1. Talent preparing the solution. TEXT: Dilute 10x PDL stock (5 mg/mL) in sterile water
2.2.2. Talent putting PDL at the center of the coverslip. TEXT: 100 μL of 0.5 mg/mL; 20-30 min at RT
2.2.3. Talent washing coverslip with sterile water
2.2.4. Talent letting the plates dry. 
2.3. Prepare laminin working solution [1-TXT] and apply it to the center of each coverslip, making sure to avoid the spread of solution to the edges [2]. Incubate the plates at 37 degrees Celsius in a humidified incubator for 2 to 6 hours. Avoid drying of the laminin solution [3].
2.3.1. Talent preparing the solution. TEXT: Dilute 50x laminin stock (1 mg/mL) in 1x PBS
2.3.2. Talent putting laminin at the center of coverslip. TEXT: 100 μL of 20 μg/mL laminin in PBS
2.3.3. Talent putting the coverslips in humidified incubator

2.4. To perform embryo dissection and plate retinal ganglion cells, or RGCs, prepare and label four 35-millimeter tissue culture dishes and fill them with 4 milliliters of 70 percent ethanol, E2 media 1, E2 media 2, and E2 media 3 on the day of dissection [1]. Keep the dishes in the fridge until dissections [2].

2.4.1. Talent pouring 4 mL of solution in a dish.

2.4.2. Talent putting the dishes in fridge 

2.5. When zebrafish embryos are 34 hours post fertilization, take the culture dishes coated with laminin out of the incubator [1] and wash the coverslips three times with 0.5 milliliters of 1x PBS [2]. After the final wash, add 4 milliliters of ZFCM plus media to each culture dish. Avoid drying the plate [3-TXT].
2.5.1. WIDE: Talent taking the culture dishes out of the incubator.
2.5.2. Talent washing the coverslips
2.5.3. Talent adding media to the dishes. TEXT: ZFCM (+): Zebrafish culture medium

2.6. Retrieve the prepared refrigerated culture dishes and let them equilibrate to room temperature [1]. Fill 4 to 6 PCR tubes with 15 microliters of ZFCM plus media [2]. 
2.6.1. Talent taking the dishes out of the refrigerator.
2.6.2. Talent putting media in PCR tubes

2.7. Retrieve zebrafish embryos from the incubator and immerse embryos in a 35-millimeter tissue culture dish containing 70 percent ethanol for 5 to 10 seconds to sterilize [1]. 

2.7.1. Talent putting the zebrafish embryos in dish containing ethanol

2.8. Using a transfer pipette, transfer embryos to the E2 Media 1 dish containing sterile E2 media to wash off excess ethanol [1]. Then, transfer the embryos to the E2 Media 2 dish and remove their chorions with sharp forceps [2]. Finally, transfer embryos to the E2 Media 3 dish to perform dissections [3].
2.8.1. Talent transferring the embryos to dish 1.
2.8.2. Talent removing the chorion
2.8.3. Talent transferring the embryos to dish 3.

2.9. Using a pair of fine forceps, position and hold embryos anterior to their yolk with one of the forceps and remove the tail posterior to the yolk sac with the other forceps [1]. Grab the neck with forceps and take off the head to expose the brain and eyes to the E2 media [2]. 
2.9.1. Talent removing the tail Author: Was this dissection performed under microscope? Aslihan: Yes.
2.9.2. Talent grabbing the neck and exposing the brain and eye to the media

2.10. With the tip of fine forceps, gently roll the eyes from the head while holding the cranial tissue down with the second forceps [1-TXT]. Transfer four eyes to one of the previously prepared tubes containing ZFCM plus [2].
2.10.1. Talent rolling the eyes off the head TEXT: Avoid cutting the yolk sac
2.10.2. Talent transferring the eyes to the media containing tubes
2.11. Gently triturate up and down with the P20 pipette about 45 times to dissociate cells [1]. Transfer the ZFCM plus with the dissociated cells to the center of the coverslips [2]. Maintain cultures on the benchtop at 22 degrees Celsius on a polystyrene foam rack to absorb vibrations [3]. 
2.11.1. Talent dissociating the cells. TEXT: Avoid any air bubbles
2.11.2. Talent putting media on coverslips
2.11.3. Shot of culture dish on a polystyrene foam rack

3. In vitro ROS imaging of cultured RGC neurons 
3.1. On the day of imaging, check cells under the microscope to validate growth of RGC axons [1]. For live-cell imaging, transfer the coverslips from the culture dish to a live cell imaging chamber [2]. 
3.1.1. Talent checking cells under the microscope. Author: Do you have a representative figure of the cells with RGC axons that we can show here? Aslihan: We don’t have 10X images of cells with extended axons. 
3.1.2. Talent transferring coverslip to a live cell imaging chamber

3.2. Use an inverted microscope equipped with a DIC objective, OG590 long-pass red filter, and an EM-CCD camera [1]. Before imaging, replace the ZFCM plus medium with ZFCM minus [2]. After positioning the cells with the 10x objective, acquire images at 60x magnification using an oil immersion objective. Use an additional 1.5x magnification [3]. 
3.2.1. Talent setting the microscope.
3.2.2. Talent replacing the medium
3.2.3. Talent positioning the cells, then changing the objective.

3.3. First, acquire DIC images [1], then image roGFP2-Orp1 using an appropriate filter set [2-TXT]. Authors: How to pronounce roGFP-Orp1? Aslihan: “ro”as the beginning of robot; then GFP2 by spelling out G, F, P, two; finally, orp1 as “corp” without “c”: “orp one”. 

3.3.1. Talent acquiring DIC images. Authors: If you want, you can provide screen capture videos for image acquisition. Please use our screen capture guidelines and upload the videos to your project page: https://www.jove.com/account/file-uploader?src=18960373. Aslihan: We will not provide screen capture videos.
Daniel: We will show an example of a captured 90x DIC image here instead of screen capture.
3.3.2. Talent setting the filter range and acquiring the image TEXT: 405/20 and 480/30 nm excitation and 535/30 nm emission  

3.4. After taking the first set of images, exchange media with media containing different treatment solutions. Media should be changed every 30 minutes of imaging to avoid pH and osmolarity changes [1-TXT]

3.4.1. Talent exchanging the media.  

4. In vivo ROS imaging of developing embryos

4.1. For in vivo imaging, keep 22 to 24-hour post fertilization embryos in E3 media containing 0.003 percent Phenylthiourea without methylene blue [1]. Exchange media and remove dead embryos daily [2]. 

4.1.1. Embryos in media.
4.1.2. Talent removing the dead embryos 

4.2. At the desired age, anesthetize and mount embryos in 1 percent agarose on 35-millimeter glass bottom culture dishes. Embryos can be oriented dorsally, ventrally, or laterally, depending on the region of interest for imaging. [1-TXT]. 

4.2.1. Talent mounting the embryos
4.3. After the agarose solidifies, fill the dishes with E3 media without methylene blue or 0.016 percent tricaine [1]. Set up the microscope for imaging. Use an inverted laser scanning confocal microscope to image embryos mounted on top of an agarose drop. [2-TEXT]. 

4.3.1. Talent transferring media to solidified agarose containing dish
4.3.2. Talent setting the microscope. 
4.4. Excite roGFP2-Orp1 and acquire corresponding images with the desired emission filters [1-TXT].  Acquire z-stacks with 5-micrometer section thickness through the desired part of the embryos [2]. 

4.4.1. Talent taking the images through microscope TEXT: 405/20 and 480/30 nm excitation and 535/30 nm emission 
4.4.2. Talent Z-stacking the images in the region of interest
4.5. After imaging, remove embryos from agarose with fine forceps [1] and keep them in the incubator in methylene blue-free media with Phenylthiourea until the desired age [2].

4.5.1. Talent removing the embryos from agarose
4.5.2. Talent keeping embryos in the incubator



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

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.9, 2.10, 2.11, 3.2, 3.3, 4.2, 4.3 

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
2.9 and 2.10





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: 161 (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
5. Results: H2O2 imaging in cultured and in vivo zebrafish RGCs with roGFP2-Orp1. 

5.1. A representative image of the hydrogen peroxide -biosensor in cultured zebrafish RGC extend axons is shown here [1]. The cell body, axon, and growth cones are clearly visible in individual neurons. The addition of hydrogen peroxide to the culture media increases the ratio values, showing that real-time changes can be detected with this system [2]. Quantification of hydrogen peroxide levels is shown in panel B  [3]
5.1.1. LAB MEDIA: Figure 4 Video editor: Emphasize Figure 4A
5.1.2. LAB MEDIA: Figure 4A Video editor:  Emphasize the right panel image in Figure 4A
5.1.3. LAB MEDIA: Figure 4B Video editor:  Emphasize Figure 4B

5.2. To determine hydrogen peroxide levels in whole zebrafish embryos, the mRNA was injected during the one-cell stage, causing all tissues to express the roGFP2-Orp1 biosensor [1]. The head region of zebrafish larvae is shown at two different time points, focusing on the hydrogen peroxide levels in the retina [2]. 

5.2.1. LAB MEDIA: Figure 5
5.2.2. LAB MEDIA: Figure 5A Video editor: Emphasize the highlighted regions of Figure 5A

5.3. The basal levels of hydrogen peroxide in the zebrafish embryos at 2 days post fertilization and 5 days post fertilization were measured [1]. At 2 days post fertilization, the ratio values were significantly lower than at 5 days post fertilization [2]. 

5.3.1. LAB MEDIA: Figure 5B and Figure 5C 
5.3.2. LAB MEDIA: Figure 5B 

5.4. Furthermore, each animal showed a different level of increase in their retinal hydrogen peroxide content [1]. 

5.4.1. LAB MEDIA: Figure 5C


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. : Aslihan Terzi: Using fine forceps for removing the eyes (step 2.10) and gentle dissociation of the eyes with the pipet (step 2.11) are the most critical steps in this procedure.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Sabbir Alam: This procedure can be followed by drug treatments. By doing so, the factors involved ROS signaling can be discovered.
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. Aslihan Terzi: This method has helped unrevealing how the ROS changes can relate to developmental changes and identifying individual components of ROS signaling. 

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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