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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.

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 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. 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:  58 

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.
· Fill out both required 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: 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.


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.

1.3. 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.  
1.3.1. INTERVIEW: Author saying the above. 
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.4. Procedures involving the use of zebrafish larvae and juveniles have been approved by the Institutional Animal Care and Use Committee (IACUC) at Indiana University of Pennsylvania.




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. Raising Larvae
2.1. To begin, set up adult zebrafish to mate by adding 1 male and 1 female fish in a mating tank in the late afternoon after their last meal [1]. The next day, collect the embryos in Petri plates containing E3 (ee-three) medium [2].
2.1.1. WIDE: Establishing shot of talent adding male and female fish in the mating tank. 
2.1.2. Talent collecting the embryos in Petri plates.

2.2. 5 days post fertilization, place a 400-micrometer screen in a 2.8-liter tank [1] and fill it with 2 centimeters of system water [2], then add the larvae from one Petri plate [3]. 
2.2.1. Talent placing a screen in the tank.
2.2.2. Talent adding system water to the tank.
2.2.3. Talent adding larvae to the tank.
3. Day 1-2: Fixing Larvae and Day 3: Measuring Larvae
3.1. To fix the larvae, remove a tank of larvae at the desired timepoint [1], then using a transfer pipette with the tip cut off, transfer the larvae to the Petri plate [2].
3.1.1. WIDE: Talent removing a tank of larvae.
3.1.2. Talent transferring larvae to the Petri plate.

3.2. Next, add 2 milliliters of 2% tricaine to immobilize the larvae [1]. After immobilization, replace the tricaine with 20 milliliters of fixing solution [2-TXT].
3.2.1. Talent adding tricaine to the Petri plate.
3.2.2. Talent adding fixing solution to the Petri plate. Fixing solution: 4% paraformaldehyde, 1% DMSO

3.3. After 30 minutes, transfer the larvae into a 50-milliliter tube containing 25 milliliters of fresh fixing solution [1], then ensuring that the cap is tight, slowly rock the tube at 4 degrees Celsius for 2 days [2].
3.3.1. Talent transferring the larvae to a 50 mL tube.
3.3.2. Talent placing the tube on a rocking platform at 4°C.

3.4. On Day 3, replace the fixing solution with 20 milliliters of PBST [1], then transfer the larvae to a Petri plate [2]. To measure the larvae, place the Petri plate on top of a flat ruler under a dissecting microscope [3], then using an eyelash manipulator, move each larva onto the ruler to measure its total length [4].
3.4.1. Talent replacing fixing solution with PBST. TEXT: PBST: PBS + 0.1% Tween-20
3.4.2. Talent placing a flat ruler under a dissecting microscope.
3.4.3. Talent placing Petri plate with larvae on top of the ruler.
3.4.4. ECU: Talent moving a larva on top of the ruler.

3.5. After measuring all larvae, combine several larvae of similar lengths into one 5.5-milliliter glass vial with PBST.
3.5.1. Talent adding larvae of similar length to a 5.5-mL glass vial. TEXT: Up to 10 larvae per vial

4. Day 3–4: Dehydration and Day 5: Rehydration, Proteinase K Digestion, Bleaching and Prehybridization
4.1. For dehydration, replace the PBST in the glass vial with 4 milliliters of 100% methanol [1], then store the vial at minus 20 degrees Celsius for 2 days [2].
4.1.1. Talent adding methanol to the vial.
4.1.2. Talent placing the vial at -20 °C.

4.2. For rehydration, replace the 100% methanol with 4 milliliters of a 75% methanol and 25% PBST-solution [1] and rock the vial for 5 minutes [2]. Then, replace the methanol and PBST solution with 4 milliliters of fresh PBST and rock the vial again for 10 minutes [3-TXT].
4.2.1. Talent adding methanol + PBST solution to the vial.
4.2.2. Talent placing vial on a rocker.
4.2.3. Talent adding PBST to the vial. TEXT: Repeat this step once more

4.3. For proteinase K digestion, replace the PBST with 2 milliliters of a proteinase K solution [1-TXT] and rock the vial at room temperature for 30 minutes [2].
4.3.1. Talent adding proteinase K to the vial. TEXT: 20 μg/mL Proteinase K, 1% DMSO final concentration in PBST
4.3.2. Shot of vial on a rocker.

4.4. Next, for bleaching, transfer the larvae to a 6-well plate [1-TXT] and replace the PBST with 3 milliliters of fresh bleaching solution [2-TXT].
4.4.1. Talent transferring the larvae to a 6-well plate. TEXT: Up to 10 larvae per well
4.4.2. Talent adding bleaching solution to the plate. TEXT: See table of materials for all solution/buffer preparation details

4.5. After the complete disappearance of pigmentation along the mesonephros, transfer the larvae back into a glass vial [1], replace the bleaching solution with 4 milliliters of PBST, and rock the vial for 10 minutes [2].
Authors: Would you like to include an image of an appropriately bleached larva here for the viewers? If yes, please upload such an image to your project page as soon as possible.
4.5.1. Talent transferring the larvae into a glass vial.
4.5.2. Talent replacing bleaching solution with PBST.

4.6. For prehybridization, replace the fixing solution with 4 milliliters of PBST and rock the vial for 10 minutes [1-TXT]. Then, replace the PBST with 4 milliliters of hybridization-negative solution and rock for 10 minutes [2-TXT]. Authors: Please confirm that Hyb- can be read as hybridization-negative by our voiceover talent.
4.6.1. Talent adding PBST to the vial. TEXT: Repeat this step twice
4.6.2. Talent adding Hyb-solution to the vial. TEXT: Repeat this step twice

4.7. After 2 more incubations in the Hybridization-negative solution, replace the solution with 4 milliliters of the Hybridization-plus solution [1]. Simultaneously, dilute the EGFP (E-G-F-P)-fluorescein probe 1:100 in 500 microliters of the Hybridization-plus solution [2] and incubate the vial and probe at 70 degrees Celsius overnight [3]. Authors: Please confirm that Hyb+ can be read as hybridization-plus by our voiceover talent.
4.7.1. Talent adding Hyb + solution to the vial.
4.7.2. Talent diluting the probe. 
4.7.3. Talent incubating the vial and probe at 70°C.

5. Day 6: Probe hybridization and Day 7: Probe washing and Blocking
5.1. The next day, to hybridize the probe, replace the Hybridization-plus solution in the vial with the preheated probe [1] and incubate at 70 degrees Celsius overnight [2]. 
5.1.1. Talent adding probe solution to the vial.
5.1.2. Talent incubating the vial at 70°C.

5.2. The following day, add 50 milliliters of preheated 0.2x SSCT (S-S-C-T) into a 50-milliliter tube [1-TXT]. Then, insert a 100-micrometer cell strainer into the top of the tube [2], transfer the larvae from the glass vial into the cell strainer [3], and ensuring that the larvae are submerged in the buffer, incubate the vial at 70 degrees Celsius for 2 hours [4].
5.2.1. Talent adding 0.2x SSCT to the 50 mL tube. TEXT: SSCT: Saline Sodium Citrate Tween-20
5.2.2. Talent inserting cell strainer to the tube.
5.2.3. Talent transferring the larvae into the cell strainer.
5.2.4. Talent incubating the tube with cell strainer at 70°C.

5.3. After the incubation, transfer the cell strainer into a new tube containing preheated 0.2x SSCT and incubate again at 70 degrees Celsius for 2 hours [1-TXT]. 
5.3.1. Talent transferring the cell strainer to new tube TEXT: Repeat this step once more

5.4. Next, for blocking, transfer the larvae to a new glass vial and allow it to cool to room temperature [1]. Then, replace the 0.2x SSCT solution with 4 milliliters of a 67% 0.2x SSCT and 33% MABT (M-A-B-T) solution and rock the vial at room temperature for 10 minutes [2]. 
5.4.1. Talent transferring the larvae to new glass vial.
5.4.2. Talent adding 67% 0.2x SSCT + 33% MABT solution to the vial. TEXT: MABT: Maleic Acid Buffer-Tween 20

5.5. Next, replace the SSCT-MABT solution with 4 milliliters of fresh MABT and incubate the vial on a rocker for 10 minutes [1-TXT]. Then, replace the MABT with 4 milliliters of blocking solution and incubate at 4 degrees Celsius overnight [2].
5.5.1. Talent adding fresh MABT to the vial. TEXT: Repeat this step twice more
5.5.2. Talent adding blocking solution to the vial. 

6. Day 8–9: Antibody incubation and Day 10–11: Antibody washing
6.1. The next day, replace the blocking solution with the antibody solution [1-TXT] and incubate at 4 degrees Celsius for 2 days [2-TXT]. 
6.1.1. Talent adding antibody solution to the vial. TEXT: See the text for antibody solution details
6.1.2. Talent incubating the vial at 4 °C. TEXT: Swirl the vial twice a day to agitate the larvae

6.2. For antibody washing, transfer the larvae into a 50-milliliter tube [1], then add 40 milliliters of PBST2 (P-B-S-T-two) [2-TXT] and lay the tube laying on its side for overnight incubation at 4 degrees Celsius [3-TXT]. 
6.2.1. Talent transferring the larvae to a 50 mL tube. 
6.2.2. Talent adding PBST2 to the tube. TEXT: PBST2: PBS + 0.2% Tween-20
6.2.3. Talent incubating the tube on its side at 4 °C. TEXT: Repeat this step once more


7. Day 12: Staining and Imaging
7.1. On Day 12, after transferring the larvae to a 6-well plate, replace the PBST2 with 3 milliliters of staining buffer [1]. After a 5-minute incubation on a rocker, replace the staining buffer with 3 milliliters of the staining solution [2].
7.1.1. Talent adding staining buffer to the 6-well plate containing the larvae. 
7.1.2. Talent adding staining solution to the plate.

7.2. When the desired staining intensity is reached, replace the staining solution with 3 milliliters of the stopping solution and rock for 30 minutes [1]. Then, transfer the larvae to a new glass vial [2], replace the stopping solution with 4 milliliters of fresh fixing solution, and incubate for 1 hour at room temperature [3].
Authors: Is the staining intensity monitored visually? And, approximately how much time does it take to attain the desired staining intensity?
7.2.1. Talent adding stopping solution to the plate. 
7.2.2. Talent transferring the larvae to the glass vial.
7.2.3. Talent adding fixing solution to the vial.

7.3. For imaging, replace the fixing solution with 4 milliliters of fresh PBST [1]. Following a 10-minute incubation on a rocker, transfer the larvae to a 6-well plate [2], then replace the PBST with 4 milliliters of fresh PBST and rock the plate again for 10 minutes [3-TXT].
7.3.1. Talent replacing fixing solution with fresh PBST.
7.3.2. Talent transferring the larvae to a 6-well plate.
7.3.3. Talent adding PBST to the plate. TEXT: Repeat this step once more

7.4. Next, add 3 milliliters of 50% glycerol in PBST and rock for 10 minutes [1]. Then, using a dissecting microscope, image the larvae directly in the 6-well plate or transfer the larvae into a depression slide to image under a compound microscope [2].
Authors: Which microscope (dissecting/compound) will be used to demonstrate imaging of the larvae in the video? Both methods can be referred to in the manuscript; however, only one can be demonstrated in the video.
7.4.1. Talent adding 50% glycerol/PBST to the plate.
7.4.2. Talent placing the 6-well plate under a dissecting microscope/Talent transferring the larvae into a depression slide.


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

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot 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: 54. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 
8. Results: In Situ Hybridization for Gene Expression Analysis in Zebrafish Larvae and Juveniles During Mesonephros Development

8.1. This in situ hybridization protocol effectively labels kidney progenitor cells and various nephron structures during mesonephros development [1].
8.1.1. LAB MEDIA: Figure 2

8.2. The initial mesonephric nephron forms approximately 5.2 millimeters [1] dorsal to the pronephros [2].
8.2.1. LAB MEDIA: Figure 2A Video Editor: Please emphasize the arrow for mesonephric nephron.
8.2.2. LAB MEDIA: Figure 2A Video Editor: Please emphasize the arrow for pronephros.

8.3. Clusters of progenitor cells are present during mesonephros development [1] in addition to single progenitor cells [2]. In larger juveniles, background staining can occur in the somites [3].
8.3.1. LAB MEDIA: Figure 2A and B Video Editor: Please emphasize arrowheads.
8.3.2. LAB MEDIA: Figure 2C Video Editor: Please emphasize the bracket. 
8.3.3. LAB MEDIA: Figure 2C Video Editor: Please emphasize the arrows.



Conclusion
9. [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 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 the 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.
9.1. 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?
9.2. 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?
9.3. 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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