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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Y  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If No, JoVE will need to record the microscope images using 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 demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   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 Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots: 48


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please 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.[1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

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.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.[1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Why is visual demonstration of this method critical?

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 30 or fewer words.[1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

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][2].

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




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. 

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: _GoBack]Feeder-Free Human Induced Pluripotent Stem (hiPS) Cell Culture 

2.1. To set up a feeder-free human induced pluripotent stem cell, first aspirate the residual solution of basement membrane matrix 1 from pre-coated plates [1] and wash the wells three times with 1-2 milliliters of warmed medium per well [2-TXT].

2.1.1. WIDE: Talent aspirating matrix
2.1.2. Talent washing well(s), with medium container visible in frame TEXT: See text for all medium preparation details

2.2. Aspirate the spent cell culture medium from a human induced pluripotent stem cell culture [1] and rinse the cells three times with warmed medium [2].

2.2.1. Medium being aspirated
2.2.2. Well(s) being rinsed, with medium container visible in frame

2.3. Add 1 milliliter of warm cell detachment solution to each well for a 1-minute incubation at 37 degrees Celsius [1]. 

2.3.1. Talent adding solution to well(s), with solution container visible in frame

2.4. After confirming rounded cell colony edges under a tissue culture microscope [1], quickly aspirate the cell detachment solution [2] and gently rinse cells one time with cell culture medium [3].

2.4.1. SCOPE: Shot of rounded cell colony edges
2.4.2. Solution being aspirated
2.4.3. Well(s) being rinsed, with medium container visible in frame

2.5. Add 3 millimeters of human induced pluripotent stem cells to the human induced pluripotent stem cells [1] and use a cell lifter to scrape the colonies [2].

2.5.1. Talent adding medium to well(s), with medium container visible in frame
2.5.2. Colonies being scraped

2.6. Gently pipette the cell suspension to dislodge any loosely adhered cells [1] and wash the plate thoroughly to ensure harvesting of all of the cells [2]. 

2.6.1. Well being pipetted
2.6.2. Talent washing well

2.7. Transfer 500 microliters of cells into each well of a new basement membrane matrix 1-coated 6-well plate containing 2 milliliters of human induced pluripotent stem cells per well [1] and move the plate in figure eight fashion to evenly distribute the cell colonies within the wells [2].

2.7.1. Talent adding cells to well(s)
2.7.2. Plate being moved in figure 8

2.8. The place the plate in the cell culture incubator [1], refreshing the medium daily until the cells reach approximately 70% confluency [2].

2.8.1. Talent plate into incubator
2.8.2. Talent adding medium to well(s), with medium container visible in frame 

3. hiPS Differentiation into Mesoderm Cells (Days 0-2)

3.1. When the human induced pluripotent cell cultures reach the exponential growth phase, visually inspect the approximately 70% confluent culture [1] for the presence of spontaneously differentiated cells within and around the edges of the colonies [2].

3.1.1. WIDE: Talent at microscope, inspecting culture
3.1.2. SCOPE: Shot of differentiated cells around edges culture

3.2. If necessary, aseptically scrape-off areas of differentiation [1] before aspirating the supernatant from the wells [2].

3.2.1. Talent scraping well
3.2.2. Supernatant being aspirated

3.3. After washing the wells three times, dissociate the cells as demonstrated [1] and pool the resulting cell suspensions in a 15-milliter conical tube [2].

3.3.1. Talent adding dissociation solution to well(s), with solution container visible in frame
3.3.2. Talent adding cells to tube

3.4. After mixing by pipetting, bring the final volume in the tube to 15 milliliters with warm medium [1] and collect the cells by centrifugation [2-TXT].

3.4.1. Talent adding medium to tube, with medium container visible in frame
3.4.2. Talent placing tube(s) into centrifuge TEXT: 5 min, 290 x g, RT

3.5. Resuspend the pellet in fresh medium for a second centrifugation [1] and resuspend the cells in 1 milliliter of mesoderm induction medium for counting [2].

3.5.1. Shot of pellet if visible, then medium being added to cells, with medium container visible in frame
3.5.2. Talent adding medium to tube, with medium container visible in frame

3.6. After counting, resuspend the cells to 1 x 105 cells/milliliter of mesoderm induction medium concentration [1] and aspirate the extracellular matrix solution from the basement membrane matrix 2-coated plates [2].

3.6.1. Talent counting cells
3.6.2. Talent aspirating medium

3.7. Rinse the plates two times with warm medium [1] and mix the human induced pluripotent stem cell suspension with gentle pipetting [2].

3.7.1. Talent rinsing well(s), with medium container visible in frame
3.7.2. Talent pipetting cells

3.8. Add 1 milliliter of cells to each well of the basement membrane matrix 2-coated 12-well plates [1] and gently shake the plates to distribute the cells more evenly [2].

3.8.1. Talent adding cells to well(s)
3.8.2. Plate being gently shaken

3.9. Then place the plate into the cell culture incubator [1-TXT].

3.9.1. Talent placing plate into incubator TEXT: Refresh medium after 24 h

4. hiPS Cell-Derived Mesoderm Cells Differentiation into Intermediate Mesoderm (Days 2-16)  

4.1. On the day 2 of the differentiation protocol and every two days thereafter, replace the mesoderm induction medium with 1 milliliter of intermediate mesoderm induction medium per well [1].

4.1.1. WIDE: Talent adding medium to well(s), with medium container visible in frame

4.2. If there is substantial cell growth and a rapid depletion of nutrients as indicated by yellowing of the medium [1], the volume of the intermediate mesoderm differentiation medium can be increased to 1.3 milliliters per well of the 12-well plates [2].

4.2.1. Shot of yellow medium
4.2.2. Talent adding medium to well(s), with medium container visible in frame

5. hiPS Cell-Derived Intermediate Mesoderm Cells into Podocytes (Days 16 to 21)

5.1. On day 16 of culture, rinse the intermediate mesoderm cells with warm medium [1] followed by incubation with 500 microliters of 0.05 % trypsin-EDTA per well for 3 minutes at 37 degrees Celsius [2].

5.1.1. WIDE: Talent rinsing well(s), with medium container visible in frame
5.1.2. Talent adding trypsin-EDTA to well(s), with trypsin-EDTA container visible in frame

5.2. When the cells begin to dissociate, scrape the cells with a cell lifter [1] and gently mix the cells by pipetting [2].

5.2.1. Cells being scraped
5.2.2. Cells being mixed

5.3. Stop the reaction with about 2 milliliters of trypsin neutralizing solution per well [1] and transfer the cells to a 50-milliliter conical tube [2].

5.3.1. Talent adding solution to tube, with solution container visible in frame
5.3.2. Talent adding cells to tube

5.4. Bring the volume up to 50 milliliters with medium [1] and collect the cells by centrifugation [2-TXT].

5.4.1. Talent adding medium to tube, with medium container visible in frame
5.4.2. Talent adding tube(s) to centrifuge TEXT: 5 min, 201 x g, RT

5.5. Resuspend the pellet in podocyte induction medium at a 1 x 105 cells/milliliter of medium concentration [1] and add the cells to basement membrane matrix 2-coated plates [2].

5.5.1. Talent adding medium to tube, with medium container visible in frame
5.5.2. Talent adding cells to well(s)

5.6. Then gently shake the plate to help distribute the cells more evenly [1] and place the cells into the cell culture medium for 5 more days [2-TXT].

5.6.1. Plate being gently shaken
5.6.2. Talent placing plate into cell culture incubator TEXT: Refresh medium daily


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

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.
Click here to list 1 or 2 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: 131. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.

6. Results: Representative Mature Kidney Podocyte Differentiation Characterization

6.1. Using the differentiation strategy as demonstrated [1], the stem cells can be first differentiated into mesoderm cell that express Brachyury [2], followed by differentiation into PAX2 (packs-two)-positive intermediate mesoderm cells [3] and eventually mature kidney glomerular podocytes [4].

6.1.1. LAB MEDIA: Figure 1B Video Editor: please sequentially add/emphasize images from Day 0 to Day 22
6.1.2. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2B images
6.1.3. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2C images
6.1.4. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2D images

6.2. Stem cell-derived podocytes stain positive for WT1 (W-T-one) [1-TXT] as well as for the lineage identification marker nephrin [2].

6.2.1. LAB MEDIA: Figure 2D Video Editor: please emphasize red signal in WT1 image TEXT: WT1: Wilm’s tumor 1
6.2.2. LAB MEDIA: Figure 2D Video Editor: please emphasize red signal in Nephrin image

6.3. Intriguingly, the subcellular localization of nephrin is predominantly within the podocyte foot processes and cell cytoplasm [1], consistent with a mature podocyte phenotype [2].

6.3.1. LAB MEDIA: Figure 4 Video Editor: please add/emphasize arrows in Figure 4B
6.3.2. LAB MEDIA: Figure 4

6.4. Cells seeded at densities that significantly exceed the recommended density of 1 x 105 cells/well of a 12 well plate [1] result in large clusters of cells that lack the expected morphological phenotype of mature podocytes within the standard timeline of the protocol [2].

6.4.1. LAB MEDIA: Figure 3A
6.4.2. LAB MEDIA: Figure 3B Video Editor: please emphasize Cell Aggregate and/or add text and arrow

6.5. Seeding at the densities recommended in this protocol [1], however, result in cultures of cells with the desired morphology [2].

6.5.1. LAB MEDIA: Figure 3C
6.5.2. LAB MEDIA: Figure 3D





Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken 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.
7.1. 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.[1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. 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. [1].

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. 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. [1].

7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No
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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